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    PREFACE TO THE SEVENTH EDITION. The three years that have passed since the last edition have been rich in additions to our knowledge of disease and its treatment, particularly in connection with the acute infections. I have incorporated all the more important advances — the long-expected epoch-making discoveries in syphilis, the work of the New York Pneumonia Commission, the triumph of the British army and naval surgeons in stamping out Malta fever, the splendid work of Gorgas and his colleagues at Panama, the studies of Strong and his associates in the Philippine Islands, the fresh work which has been done in trypanosomiasis psorosomiasis, tropical splenomegaly, the experiences of the last epidemic of cerebro-spinal fever in New York, Belfast, and Glasgow, with the hopeful work of Flexner at the Eockefeller Institute, the all-important contributions on " carriers " in the acute infections, the results of the Washington Congress with the new views on infection, heredity, diagnosis, and treatment of tuberculosis, the remarkable studies upon epidemic anterior poliomyelitis, and the work upon Eocky Mountain fever, milk sickness, and the serum disease. One cannot but be impressed with the extraordinary rapidity of the progress of our knowledge of the acute infections ! The section on parasites has been carefully revised, and has received many additions. In the chapters on the diseases of special organs much new matter has been incorporated — a new section in acute dilation of the stomach, a complete revision of the subject of peptic ulcer in the light of recent surgical work, new sections on diverticulitis, parotitis, pancreatic and adrenal insufficiency, oedema of the lungs, Banti's disease, polycythsemia, etc. In the section upon Diseases of the Nervous System the studies of Marie and his pupils upon aphasia and the new work on spastic paraplegia, Oppenheim's disease, posterior basic meningitis, psychasthenia, etc., have been incorporated. The new points which have come up in treatment have been discussed, particularly the important advances in serum therapy and on the surgical treatment of internal diseases, and I have added a note on the cult of the day

  
    vi: PREFACE TO THE SEVENTH EDITION. — faith healing. In addition to these, scores of minor alterations have been made, too numerous to mention. Since the ajjpearance of the last edition the work has appeared in French, translated by MM. Salomon and Lazard under the supervision of Professor Marie (Steinheil & Cie., Paris) ; and in German, translated by Dr. Edmund Hoke, with additions by Professor von Jaksch, of Prague. Spanish and Cliinese translations are in course of preparation. I have many to thank — my fellow-teachers in the medical schools of the English-speaking world for their kind reception of previous editions, many friends for suggestions and advice, scores of practitioners all over the world for interesting memoranda of cases; Dr. Broome, of Messrs. D. Appleton and Comj)any, for his kind help in many ways, and my nephew. Dr. W. W. Erancis, of Montreal, who has seen the proofs of this edition through the press. William Oslek.
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    A TEXT-BOOK ON THE PRACTICE OF MEDICINE. SECTION I. DISEASES DUE TO ANIMAL PAEASITES. A. DISEASES DUE TO PROTOZOA. I. PSOROSPERMIASIS. Under this term are embraced several affections produced by the sporozoa — also known as psorosperms and gregarinidae — parasites which are extraordinarily abundant in the invertebrates^, and are not uncommon in the higher mammals. Psorosperms are, as a rule, parasites of the cells — Cytozoa. The most suitable form for study is Coccidium oviforme of the rabbit, which produces a disease of the liver in which the organ is studded throughout with whitish nodules, ranging in size from a pin's head to a split pea. On section each nodule is seen to be a dilated portion of a bile-duct; the walls are lined with epithelium in the interior of which are multitudes of ovoid bodies — coccidia. Another very common form occurs in the muscles of the pig, the so-called Eainey's tube, which is an ovoid body within the sarcolemma containing a number of small, sickle-shaped, unicellular organisms, Sarcocystis Miescheri. Another species, S. Jiominis, has been described in man. Psorosperms do not play a very important role in human pathology. 1. Internal Psorospermiasis. — In a majority of the cases of this group the psorosperms have been found in the liver, producing a disease similar to that which occurs in rabbits. In Guebler's case there were tumors which could be felt during life, and they were determined by Leuckart to be due to coccidia. A patient of W. B. Haddon's was admitted to St. Thomas's Hospital with slight fever and drowsiness, and gradually became unconscious ; death occurring on the fourteenth day of observation. Whitish neoplasms were found upon the peritonaeum, omentum, and on the layers of the pericardium; and a few were found in the liver, spleen, and kidneys. A somewhat similar case, though more remarkable, as it ran a very acute course, is reported by Silcott. A woman, aged fifty-three, admitted to St. Mary's Hospital, was thought to be suffering from typhoid fever. She had had a chill six weeks before admission. There were fever of an intermittent type, slight diarrhoea, nausea, tenderness over the liver and spleen, and a dry tongue; death occurred from heart-failure. The liver was enlarged, weighed 83 ounces, and in its substance there were caseous foci, around each of which was a ring of congestion. The spleen weighed 16 ounces and contained sim3 1

  
    2 DISEASES DUE TO ANIMAL PARASITES. ilar bodies. The ileum presented six papiile-like elevations. The masses resembled tubercles, but on examination coccidia were found. The parasites are also found in the kidneys and ureters. Cases of this kind have been recorded by Bland Sutton and Paul Eve. In Eve's case the symptoms were liEematuria and frequent micturition, and death took place on the seventeenth day. The nodules throughout the pelvis and ureters have been regarded as mucous cysts. 2. Cutaneous Psorospermiasis. — The question of a protozoic dermatitis has been much discussed. The cases described by Gilchrist, Darier, Eixford, Montgomery, Ophiils, and others as dermatitis coccidoides have been shown to be due to a fungus allied to oidium, and the disease is now known as oidiomycosis. About 50 cases have been reported, nearly all from the Pacific coast of the United States. The relation of the disease to blastomycosis is still undetermined. The systemic forms of both have much in common — a chronic infectious process with multiple abscesses and nodules involving the skin, bones, joints, and internal organs, with symptoms simulating chronic tuberculosis or pyaemia. II. AMCEBIC DYSENTERY. Definition. — A colitis, acute or chronic, caused by the Amcebic dysenterice. There is a special liability to the formation of abscess of the liver. A widely prevalent disease in Egypt, in India, and in tropical countries. It is the common variety of dysentery throughout the United States. It is endemic, the cases sometimes increasing to such an extent as to form an epidemic. Sporadic instances apparently occur in all temperate regions. The relative frequency of this form of dysentery in the tropics is illustrated by the Manila statistics as given by Strong — of 1,328 cases in the United States Army, 561 were of the amoebic variety. The cases of acute and chronic dysentery in the Johns Hopkins Hospital have been almost exclusively amoebic. Futcher and Boggs have analyzed the cases to 1908. Of 182, 123 came from the State of Maryland, 171 were in males; 163 in whites to 19 in blacks. Infection takes place from drinking contaminated water and by eating green vegetables, such as lettuce. Musgrave has grown amoebae from icecream used at receptions, etc. Amceba Dysenteric. — The organism was first described by Lambl in 1859, and subsequently by Losch in 1875. It is placed by Leuckart in the Rhizopoda class of the Protozoa. Kartulius found them in the stools of the endemic dysentery in Egypt, and in the liver abscesses. In 1890 I found them in a case of dysentery with abscess of the liver originating in Panama. Subsequently from my wards a series of cases was described by Councilman and Lafleur. Since then numbers of observations have been made by Dock in the United States, by Quincke and Roos in Germany, and by many others. The little flakes of mucus or pus in the stools should be selected for examination or the mucus obtained by passing a soft-rubber catheter. Musgrave, on the other hand, holds that the best results are obtained by giving the patient a saline cathartic and examining the fluid portion of the stool. Students must learn to distinguish from amoebae the swollen, altered epithelial cells, which are round, with granular protoplasm.

  
    DISEASES DUE TO PROTOZOA. 3 Amoeba or Entamoeba dysenterice is from fifteen to twenty ix in diameter, and consists of a clear outer zone (ectosarc), and a granular inner zone (endosarc), and contains a nucleus and one or two vacuoles. The movements are very similar to those of the ordinary amoeba, consisting of slight protrusions of the protoplasm. They vary a good deal, and usually may be intensified by having the slide heated. Not infrequently the amoebae contain red bloodcorpuscles which they have included. In the tissues they are very readily recognized by suitable stains. They may be in enormous numbers, and sometimes the field of the microscope is completely occupied by them. In the pus of a liver abscess they may be very abundant, though in large, long-standing abscesses they may not be found until after a few days, when the pus begins to discharge from the wall of the abscess cavity. In the sputum in the cases of pulmono-hepatic abscess they are readily recognized. Amoebae are frequently found in the stools of healthy persons, as Cunningham and Lewis pointed out. Schaudinn found them in from 20 to 60 per cent in Germany, but they vary greatly in different localities. Among 300 persons in Manila, Musgrave found 101 infected with amoebae, 61 of these had dysentery, the remaining 40 had no diarrhoea. In the next two months 8 of the 40 cases died and showed amoebic infection of the bowel. Within the next three months the remaining 32 had dysentery. Musgrave believes that at any time the amoeba may become pathogenic. Schaudinn described two distinct forms — a nonpathogenic Entamwbi coli, and a pathogenic larger form, the Entamoeba histolytica, the same as the Amoeba dysenterice, with a strongly refractile hyaline ectoplasm. The amoebae have been cultivated by Miller, Musgrave, Clegg, and others, but with difficulty, and it is doubtful if they grow apart from certain bacteria. Eesistant forms, somewhat analogous to the gamete forms of the malarial parasite, have been described by Cunningham, Grassi and Calandruccio, and by Quincke. These "encysted amoebae ■ ' are believed to be necessary, under certain conditions, for the transmission of the disease from one person to another, and are regarded by Musgrave and Clegg as the most dangerous forms of the organism. Cultures of amoebse have been shown to withstand drying for from eleven to fifteen months. Morbid Anatomy. — The lesions are found in the large intestine, sometimes in the lower portion of the ileum. Abscess of the liver is very common, and occurred in 37 of 182 cases at the Johns Hopkins Hospital. Intestines. — The lesions consist of ulceration, produced by preceding infiltration, general or local, of the submucosa, due to an oedematous condition and to multiplication of the fixed cells of the tissue. In the earliest stage these local infiltrations appear as hemispherical elevations above the general level of the mucosa. The mucous membrane over these soon becomes necrotic and is cast off, exposing the infiltrated submucous tissue as a grayish-yellow gelatinous mass, which at first forms the floor of the ulcer, but is subsequently cast off as a slough. The individual ulcers are round, oval, or irregular, with infiltrated, undermined edges. The visible aperture is often small compared to the loss of tissue beneath it, the ulcers undermining the mucosa, coalescing, and forming sinuous tracts bridged over by apparently normal mucous membrane. According to the stage at which the lesions are observed, the floor of the ulcer may be formed by the submucous, the muscular, or the serous coat of the

  
    4 DISEASES DUE TO ANIMAL PARASITES. intestine. Tlie ulceration may affect tlie whole or some portion only of the large intestine, particularly the cgecum, the hepatic and sigmoid flexures, and the rectum. In severe cases the whole of the intestine is much thickened and riddled with ulcers, with only here and there islands of intact mucous membrane. In 100 autopsies on this disease in Manila the appendix was involved in 7 ; perforation of the colon took place in 19. The disease advances by progressive infiltration of the connective-tissue laj^ers of the intestine, which produces necrosis of the overlying structures. Thus, in severe cases there may be in different parts of the bowel sloughing en masse of the mucosa or of the muscularis, and the same process is observed, but not so conspicuously, in the less severe forms. In some cases a secondary diphtheritic inflammation complicates the original lesions. Healing takes place by the gradual formation of fibrous tissue in the floor and at the edges of the ulcers, which may ultimately result in partial and irregular strictures of the bowel. Microscoj)ical examination shows a notable absence of the products of purulent inflammation. In the infiltrated tissues polynuclear leucocytes are seldom found, and never constitute purulent collections. On the other hand, there is proliferation of the fixed connective-tissue cells. Amoebee are found more or less abundantly in the tissues at the base of and around the ulcers, in the lymphatic spaces, and occasionally in the blood-vessels. The portal capillaries occasionally contain them, and this fact seems to afford the best explanation for the mode of infection of the liver. The lesions in the livei' are of two kinds: first, local necroses of the parenchj^ma, scattered throughout the organ, and possibly due to the action of chemical products of the amoebas; and, secondly, abscesses. These may be single or multiple. There were 27 cases of hepatic abscess among the 119 cases of amoebic dysentery in my wards. Of these, 18 came to autopsy. In 10 the abscess was single and in 8 multiple. When single they are generally in the right lobe, either toward the convex surface near its diaphragmatic attachment, or on the concave surface in proximity to the bowel. Multiple abscesses are small and generally superficial. There may be innumerable miliary abscesses containing amoebse scattered throughout the entire liver. Although the hepatic abscess usualh" occurs within the first two months from the onset of the dysenterj'-, in one of my cases the latter had lasted one and in another six years. In 5 cases the intestinal symptoms had been so slight that dysentery had never been complained of. In 2 fatal cases there were only scars of old ulcers and in 2 others the mucosa appeared normal. In an early stage the abscesses are gra}ash-yellow, with sharpily defined contours, and contain a spongy necrotic material, with more or less fluid in its interstices. The larger abscesses have ragged necrotic walls, and contain a more or less viscid, greenish-3-ellow or reddish-yellow purulent material mixed with blood and shreds of liver-tissue. The older abscesses have fibrous walls of a dense, almost cartilaginous toughness. A section of the abscess wall shows an inner necrotic zone, a middle zone in which there is great proliferation of the connective-tissue cells and compression and atrophy of the liver-cells, and an outer zone of intense hypera^mia. There is the same absence of purulent inflammation as in the intestine, except in those cases in which a secondary infec �

  
    DISEASES DUE TO PROTOZOA. 5 tion with p3'0genic organisms has taken place. Lesions in the kings are seen when an abscess of the liver — as so frequently happens — points toward the diaphragm and extends by continuity through it into the lower lobe of the right lung. This is the commonest situation for rupture to occur. Nine of my cases ruptured into the lung. In 3 cases rupture into the right pleura occurred, causing an empyema. In one of these the lung abscess ruptured into the pleura, producing a pyo-pneumothorax. Depending upon the situa-.. tion of the abscess, perforation may occur into other adjacent structures. In 3 of the cases perforation took place into the inferior vena cava and in another the upper pole of the right kidney had been invaded. The abscess may rupture into the pericardium, peritonseimi, stomach, intestine, portal and hepatic veins, or externally.* Symptoms. — Differing remarkably in their symptoms, three groups of cases may be recognized : Mild Form. — Infection may be present for a month or two before the individual is aware of it. There may be vague spnptoms — headache, lassitude, weakness, slight abdominal pains and occasional diarrhoea, features common enough in the tropics. Strong gives the case of one of his laboratory chemists who had slight diarrhoea for one day and asked to have the stools examined; an unusually rich infection with amoeba was found. The next day he felt well. From August to December 10th amcebge were present in the stools, though he had no s3anptoms. Liver abscess may occur in these cases. Acute x4mcebic Dysentery. — Many cases have an acute onset. Pain and tenesmus are severe. The stools are bloody, or mucus and blood occur together. In very severe cases there may be constant tenesmus, with pain of the greatest intensity, and the passage every few minutes of a little blood and mucus. In some cases large sloughs are passed. The temperature as a rule is not high. The patient may become rapidly emaciated; the heart's action becomes feeble, and death may occur within a week of the onset. Among the other symptoms to be mentioned are haemorrhage from the bowels, which occurred in three cases ; perforation of an ulcer, which occurred in three cases, with general peritonitis. While in a majority of the instances the patient recovers, in others the disease drags on and becomes chronic. In a few cases, after the separation of the sloughs, there is extensive ulceration remaining, with thickening and induration of the colon, and the patient has constant diarrhoea, loses weight, and ultimately dies exhausted, usually within three months of the onset. With the exception of cancer of the oesophagus and anorexia nervosa, no such extreme grade of emaciation is seen as in these cases. Extensive ulceration of the cornea may occur. Chroxic Amcebic Dysentery. — The disease may be subacute from the onset, and gradually passes into a chronic stage, the special characteristic of which is alternating periods of constipation and of diarrhoea. These 'may occur over a period of from six months to a year or more. Some of our patients have been admitted to the hospital five or six times within a period of two years. During the exacerbations there are pain, frequent passages of mucus and blood, and a slight rise of temperature. Many of these patients do not feel very ill, and retain their nutrition in a remarkable way; indeed, in the United States it is rare to see the extreme emaciation so common in the * For a full account of Hepatic Abscess see Rolleston's work on Diseases of the Liver.

  
    6 DISEASES DUE TO ANIMAL PARASITES. chronic cases from the tropics. Alternating periods of improvement with attacks of diarrhoea are the rule. The appetite is capricious, the digestion disordered, and slight errors in diet are apt to be followed at once by an increase in the number of stools. The tongue is often red, glazed, and beefy. In protracted cases the emaciation may be extreme. Complications and Sequelae. — Hepatic and hepato-pulmonary abscesses, the most frequent and serious complications, have already been dealt with. Perforation of the intestine and peritonitis occurred in three of my cases. Intestinal haemorrhage occurred three times. The infrequency of this complication is probably due to the thrombosis of the vessels about the areas of infiltration. Occasionally an arthritis, probably toxic in origin, may occur. There was one case in my series. Five cases were complicated by malaria; 1 by typhoid fever; 1 by pulmonary tuberculosis; and 1 by a strongyloides intestinalis infection. Diagnosis. — From the other forms of dysenter}- the disease is recognized by the finding of amcebse in the stools. Unless one sees undoubted amoeboid movement a suspected body should not be considered an amoeba. A non-motile body containing one or more red cells is most probably an amoeba, but should only lead to further search for motile organisms. Swollen epithelial cells are confusing, but the hyaline periphery is not amoeboid in its action as is the ectosarc of the amoeba. The trichomonads and cercomonads so frequently associated with amoebge are not likely to give trouble. The upper level of liver dulness should be watched throughout the course of a case. Any increase upward or downward should lead to the suspicion of a liver abscess. Hepatic abscess is usually accompanied by fever, sweats, or chills and local pain. It may be entirely latent. A varying leucocytosis occurs in the abscess cases. The highest count in my series was 53,000, the average being 18,350. The average leucocyte count in the uncomplicated dysentery cases was 10,600. Hepato-pulmonary abscess is attended by local lung signs and the expectoration of " anchovy sauce " sputum in which amoebse are almost invariably found. Prognosis. — In many cases the disease yields to rest and intestinal medication. Tendency to a relapse of the dysenteric symptoms is one of the striking characteristics of the disease. One of my cases was admitted to the hospital five times in nine months. Of the 119 cases, 28, or 23.5 per cent, terminated fatally. That hepatic abscess is a serious complication is shown by the fact that of the 27 cases with this complication 19 died. Seventeen cases were operated on with 5 recoveries. Treatment. — The disease is probably contracted in identically the same way as typhoid fever. Accordingly, the same prophylactic measures should be used. Eest in bed is very important and materially hastens recovery. The diet should be governed by the severity of the intestinal manifestations. In the very acute cases the patient should be given a liquid diet, consisting of milk, whey, and broths. Medicines administered internally yield, on the whole, very unsatisfactory results. Considering the fact that other bacteria are necessary for the growth of the amoeb£e in the intestine, Musgrave thinks that an effort should be made to limit the growth of the former by the administration of intestinal antiseptics. None of these have proved very satisfactory, however, although Strong obtained good results with the use of aceto �

  
    DISEASES DUE TO PROTOZOA. 7 zone administered by mouth and by enema. Bismuth probably does more harm than good owing to the fact that it coats the surface of the ulcers so that the solutions used in the injections can not reach the amoebae in the ulcer walls. Large injections of quinine solution in the strength of 1 to 5,000, gradually increasing to 1 to 2,500, and later to 1 to 1,000, have given most satisfactory results of all the remedies yet tried. The success of the treatment depends largely on the care with which the injections are given. The failures are undoubtedly, in many instances, due to the fact that sufficient care is not used to insure the solution reaching the caecum and ascending colon where the ulceration is often most severe. From a litre to two litres should be allowed to flow into the colon. The amoebae are rapidly destroyed by the drug. The patient's hips should be elevated and he should change his position so as to allow the fluid to flow into all parts of the colon. The solution should be retained, if possible, for fifteen minutes. These large injections, which Musgrave also strongly advocates, are said not to be without a certain degree of danger. I have, however, never seen any ill effects, even with the very large amoiints. Two injections daily may be given. When there is much tenesmus a small injection of thin starch and half a drachm to a drachm of laudanum gives great relief; but for the tormina and tenesmus, the two most distressing symptoms, a hypodermic of morphia is the only satisfactory remedy. Local application to the abdomen, in the form of light poultices, or turpentine stupes are very grateful. Tuttle has recently reported good results in the treatment of amoebic dysentery by the use of simple ice-water enemas, given frequently. When medical treatment fails, colostomy may be tried or irrigations given through the appendix. III. TRYPANOSOMIASIS. Definition. — A chronic disorder characterized by fever, lassitude, weakness, wasting, and often a protracted lethargy — sleeping sickness. Trypanosoma gamhiense is the active agent in the disease. History. — In 1843 Gruby found a blood parasite in the frog which he called Trypanosoma sanguinis. Subsequently it was found to be a very common blood parasite in fishes and birds. In 1878 Lewis found it in the rat — T. lewisii — in which it apparently does no harm. The pathological significance of the protozoa was first suggested in 1880 by Griffith Evans, who discovered trypanosomes — T. evansii — in the disease of horses and cattle in India known as snrra. Unfortunately, as my good friend Evans often complained to me, but little attention was paid to this really radical discovery — not even the subsequent studies of Laveran on malaria and of Theobald Smith on Texas fever stirred workers to a recognition of the place of the protozoa as pathogenic agents. In 1895 Bruce made the important announcement that the tsetze fly disease or nagana of South Africa, which made whole districts impassable for cattle and horses, was really due to a trypanosome — T. hrucei. Normally present in the blood of the big-game animals of the districts, and doing them no harm, it was conveyed by the tsetze fly to the non-immune horses and cattle imported into what were called the fly-belts. Other trypanosomes are the Philippine surra, studied by Musgrave, the mal de caderas — T. equi �

  
    8 DISEASES DUE TO ANIMAL PARASITES. num — of South America and a harmless infection in cattle in the Transvaal caused by Trypanosoma theileri. Human Trypanosomiasis. — In 1901 Button found a trypanosome in the blood of a West Indian. In 1903 Castellani found trypanosomes in the cerebro-spinal fluid and in the blood of five cases of the African sleeping sickness. The Eoyal Society Commission (Bruce and Nabarro) demonstrated the great frequency of the parasites in the cerebro-spinal fluid and in the blood in sleeping sickness, and suggested that it was a sort of human tsetze fly infection. Distribution". — For many years it had been kno-wTi that the West African natives were subject to a remarkable malady known as the lethargy or sleeping sickness. It was also met with among the slaves imported into America. The demonstration of the association of the trypanosomes with the terrible sleeping sickness has been the most important recent " find " in tropical medicine. The disease prevails in Gambia, Sierra Leone, and Liberia, and is spreading rapidly in the Congo basin, Uganda, and Ehodesia. The recent opening up of equatorial Africa has led to intercommunication between the different districts which were formerly isolated, and the seriousness of the disease may be appreciated from the fact that within three years after its introduction 100,000 negroes died of it in Uganda. The parasites may be present in the blood for a long time, at least without causing any symptoms. Bruce found them in 23 out of 80 apparently healthy natives, and Button, Todd, and Christy in 103 out of 1,172 persons examined. The disease is not confuied to negroes, and several Europeans have been attacked. Persons particularly prone are those who live on the wooded shores of the lakes and rivers, such as fishermen and canoe men. The parasite is introduced by the bite of a fly, the Glossina palpalis, and where this insect exists the disease is liable to prevail. The fly lives on the bushes on the lake shores or river banks, and feeds on the blood of crocodiles, antelopes, etc. It is possible that the trypanosomes undergo a development in the body of the fly. Koch states that the disease may be conveyed to women in coition. Symptoms. — There is stated to be a long latent period. The Uganda Commissioners divide the course of the disease into three stages: first, of fever with rapid pulse, dulling of the mind, and loss of weight; secondly, the stage of tremors in which the gait becomes shuffling, the speech slow, and there are tremors of the tongue and of the hands and feet; lastly, a stage in which the patient becomes lethargic with low temperature and presents the typical picture of the dreaded sleeping sickness. The parasites are found in the cerebro-spinal fluid, less constantly in the blood. In the early stages the glands of the neck are involved, and Todd and Button recommend puncture of these glands for the purpose, of diagnosis. Beath is usually caused by some intercurrent infection, as purulent meningitis or suppuration of the lymph glands. The duration is seldom longer than eighteen months. Europeans are not often attacked. To stay the ravages and prevent the spread of the disease will tax the energies of the nations interested in the settlement of tropical Africa. The hope appears to be in the extermination of the animals upon which the Glossina palpalis feeds (among which Koch holds the crocodile to be the most important), just as the killing off of the big game in other parts of iVfrica has saved the cattle from the ravages of the tsetze fly.

  
    DISEASES DUE TO PROTOZOA. 9 Wolferstan Thomas and Breinl introduced the atoxyl treatment, and Boyce recommends the subsequent use of bichloride of mercury. Koch's report on the atoxyl treatment is most encouraging; 0.5 gramme is injected on two successive days, and repeated at intervals of ten days. A few cases have been cured. As prophylactic measures, segregation and prohibition of immigration from infected areas should be carried out. The work of Laveran and Mesnil, recently translated and edited by Nabarro, is the standard authority on the disease. IV. TROPICAL SPLENOMEGALY— Tropical Cachexia. (Piroplasmosis — Dum-Dum Fever — Kala-Azar.) Definition. — A chronic disease of tropical and sub-tropical countries, characterized by enlarged spleen, anaemia, irregularly remittent fever, associated with the presence of a protozoon parasite of the piroplasma type. In 1900 Leishman discovered the parasites in the spleen. Cunningham had described similar bodies in the Delhi boil. In 1903 Donovan's independent observations stimulated active work on the subject, and the careful studies of Eogers, Christophers, Philips, and Bentley have established the clinical and anatomical identity of one form of tropical cachexial fever. Musgrave and Woolley have shown that in the Philippines there is a form of tropical splenomegaly not associated with the Leishman-Donovan body. Distribution. — The disease is widely prevalent and almost uniformly fatal in India, Assam, Ceylon, China, and Egypt. Europeans are rarely attacked. The Parasite. — Most abundant in the spleen, it has been found also in the bone-marrow, the mesenteric glands, the liver, in the intestinal ulcers, but not in the circulating blood. Seen in smears of the spleen juice stained by Eomanowsky's method, there are oat-shaped, oval and circular bodies, with a spherical nucleus close against the capsule, and a short, rod-like body on the opposite side. Two of these bodies may be closely applied to each other, and groups of them, from ten to fifty, may be arranged in a rosette. Eogers has cultivated a trypanosoma-like body from these forms, and Patton has traced its extra-corporeal development in the bed-bug. Symptoms. — The following succinct description is given by Leishman: " Splenic and hepatic enlargement — the former being apparently constant, while the latter is common but not invariable. A peculiar earthy pallor of the skin, and, in the advanced stages, an intense degree of emaciation and muscular atrophy. A long-continued, irregularly remittent fever, of no definite type, lasting frequently for many months, with or without remissions. Hsemorrhages, such as epistaxis, bleeding from the gums, subcutaneous haemorrhages or purpuric eruptions. Transitory cedemas of various regions or of the limbs." The anaemia is not excessive, rarely below 2,000,000 per c.mm., with a marked leucopenia and a relative increase in the lymphocytes and large mononuclears. The diagnosis rests upon the detection of the parasites in the blood obtained by puncture from the spleen or liver, preferably the latter. In a few cases the disease runs an acute course — from four to five months, and toward the end the parasites are found in the peripheral blood. The disease is very fully considered in Eogers' work " On Tropical Diseases." 3

  
    10 DISEASES DUE TO ANIMAL PARASITES. Prophylaxis. — Leonard Eogers and Price have shown that Jcala-azar can be eradicated from infected Coolie lines in Assam by segregation, and this points to the measures which are likely to be successful in India and Africa. Treatment. — While quinine is not a specific, as in malaria, it seems to reduce the fever. Iron, arsenic, and tonics are helpful in the anemia. The atoxyl treatment may be tried. V. MALARIAL FEVER. Definition. — An infectious disease characterized by: (a) paroxysms of intermittent fever of quotidian, tertian, or quartan type; (&) a continued fever with marked remissions; (c) certain pernicious, rapidly fatal forms; and (d) a chronic cachexia, with anaemia and an enlarged spleen. With the disease are invariably associated the hamocytozoa described by Laveran, which are transmitted to man by the bite of the mosquito. Etiology. — (1) Geographical Distribution. — In Europe, southern Eussia and certain parts of Italy are now the chief seats of the disease. It is rare in Germany, France, and England, and the foci of epidemics are becoming yearly more restricted. In the United States malaria has progressively diminished in extent and severity during the past fifty years. Erom New England, where it once prevailed extensively, it has gradually disappeared, but there has of late years been a slight return in some places. In the city of New York the milder forms of the disease are not uncommon. In Philadelphia and along the valleys of the Delaware and Schuylkill Elvers, formerly hot-beds of malaria, the disease has become much restricted. In Baltimore a few cases occur in the autumn, but a majority of the patients seeking relief are from the outlying districts and one or two of the inlets of Chesapeake Bay. Throughout the Southern States there are many regions in which malaria prevails ; but here, too, the disease has diminished in prevalence and intensity. In the Northwestern States malaria is almost unknown. It is rare on the Pacific coast. In the region of the Great Lakes malaria prevails only in the Lake Erie and Lake St. Clair regions. The St. Lawrence basin remains free from the disease. In India malaria is very prevalent, particularly in the great river basins. In Burma and Assam severe types are met with. In Africa the malarial fevers form the great obstacle to European settlements on the coast and along the river basins. The hlack-water or West African fever of the Gold Coast is a very fatal type of malarial ha^moglobinuria. In the Canal Zone, Panama, in 1907 the incidence of the disease was reduced one-half compared with 1906. (2) Season. — In the tropics there are minimal and maximal periods, the former corresponding to the summer and winter, the latter to the spring and autumn months. In temperate regions, like the central Atlantic States, there are only a few cases in the spring, usually in the month of May, and a large number of cases in September and October, and sometimes in November. (3) The Parasite. — Parasites of the red blood-corpuscles — hsemocytozoa — are very widespread throughout the animal series. They are met with in the blood of frogs, fish, birds, and among mammals in monkeys, bats, cattle, and man. In birds and in frogs the parasites appear to do no harm except when present in very large numbers.

  
    DISEASES DUE TO PROTOZOA. 11 In 1880 Laveran, a French army surgeon stationed at Algiers, noted in the blood of patients with malarial fever pigmented bodies, which he regarded as parasites, and as the cause of the disease, Richard, another French army surgeon, confirmed these observations. In 1885 Marchiafava and Celli described the parasites with great accuracy, and in the same year Golgi made the all-important observation that the paroxysm of fever invariably coincided with the sporulation or segmentation of a group of the parasites. In the following year (1886) Laveran's observations were brought before the profession of the United States by Sternberg. Councilman and Abbott had already, in the previous year, described the remarkable pigmented bodies in the red bloodcorpuscles in the blood-vessels of the brain in a fatal case, and in 1886 Councilman confirmed the observations of Laveran in clinical cases. Stimulated by his work, I began studying the malarial cases in the Philadelphia Hospital, and soon became convinced of the truth of Laveran's discovery, and was able to confirm Golgi's statement as to the coincidence of the sporulation with the paroxysm. The work was taken up actively in the United States by Walter James, Dock, Koplik, Thayer, Hewetson, and others, and in a number of subsequent communications I tried to emphasize the extraordinary clinical importance of Laveran's discovery.* Among British observers, Vandyke Carter alone, in India, seems to have appreciated at an early date the profound significance of Laveran's work. The next important observation was the discovery by Golgi that the parasite of quartan malarial fever was different from the tertian. From this time on the Italian observers took up the work with great energy, and in 1889 Marchiafava and Celli determined that the organism of the severer forms of malarial fever differed from the parasite of the tertian and quartan varieties. During the past ten years the work of observers in many lands has confirmed these essential features, and has added greatly to our knowledge of the structure and modes of development of the parasites. The next important step related to the question of the mode of infection. It had been suggested by King, of Washington, and others, that the disease was transmitted by the mosquitoes. The important role played by insects as an intermediate host had been shown in the case of the Texas cattle fever, in which Theobald Smith demonstrated that the hgematozoa developed in, and the disease was transmitted by, ticks; but it remained for Manson to formulate in a clear and scientific way the theory of infection in malaria by the mosquito. Impressed with the truth of this, Ross studied the problem in India, and showed that the parasites developed in the bodies of the mosquitoes, demonstrating conclusively that the infection in birds was transmitted by the mosquito. W. G, MacCallum suggested that * The following references to work on malaria which has been done in connection with my clinic, chiefly under the supervision of my colleague, Professor Thayer, may be of interest : Philadelphia Medical Times, 1886 ; British Medical Journal, March, 1887 ; Medical News, 1889, vol, i ; Johns Hopkins Hospital Bulletin, 1889 ; the first edition of my TextBook of Medicine, 1892; Thayer and Hewetson, Johns Hopkins Hospital Reports, 1895; Thayer Lectures on Malarial Fever, 1897; W, G. MacCallum, Hsematozoa of Birds, Jour, of Exp. Med., 1898 ; Opie, on the HaBmatozoa of Birds, 1898 ; Barker, on Fatal Cases of Malaria, Johns Hopkins Hospital Reports, 1899: MacCallum, on the Significance of the Flagella, Lancet, 1897; Thayer, Transactions American Medical Congress, vol. iv, 1900; Lazear, Structure of the Malarial Parasites, Johns Hopkins Hospital Reports, 1902.

  
    12 DISEASES DUE TO ANIMAL PARASITES. the flagella were sexual elements, and observed the process of fertilization by them. Studies by Grassi, Bastianelli and Bignami, and man} others, confirmed the observations of Eoss and demonstrated the fact that the malarial parasites of human beings develop only in mosquitoes of the genus anopheles. Then came the practical demonstration by Italian observers, and by the interesting experiments on Manson, Jr., of the direct transmission of the disease to man by the bite of infected mosquitoes. And lastly, as a practical conclusion of the whole matter, the results of the antimalarial campaign in Italy and of the remarkable experiments of Koch and his assistants have shown that by protecting the individual from the bites of mosquitoes, by exterminating the insect, or by carefully treating all patients so that no opportunity may be offered for the parasite to enter the mosquito, malaria may be eradicated from any locality. General Morphology of the Parasite. — Belonging to the sporozoa, it has received a, large number of names. The term Plasmodium, inapt though it may be, must, according to the rules of zoological nomenclature, be applied to the human parasite. There are three well-marked varieties of the parasite, which exist in two separate phases or stages: (a) the parasite in man who acts as the intermediate host, and in whom, in the cycle of its development, it causes symptoms of malaria; and (&) an extracorporeal cycle, in which it lives and develops in the body of the mosquito, which is its definitive host. I. The Parasite in Man. — (a) The Parasite of Tertian Fever (Plasmodium vivax). — The earliest form seen in the red blood-corpuscle is round or irregular in shape, about 2 ft in diameter and unpigmented. It corresponds very much in appearance with the segments of the rosettes formed during the chill. A few hours later the body has increased in size, is still ring-shaped, and there is pigment in the form of fine grains. It has a relatively large nuclear body, consisting of a well-defined, clear area, in part almost transparent, in part consisting of a milk-white substance, in which there lies a small, deeply staining chromatin mass, as shown by Eomanowsk}'''s method of staining. At this period it usually shows active amoeboid movements, with tonguelike protrusions. The pigment increases in amount and the corpuscle becomes larger and paler, owing to a progressive diminution of its hsemoglobin. There is a gradual growth of the parasite, which, toward the end of forty-eight hours, occupies almost all of the swollen red corpuscle. It is now much pigmented, and is in the stage of what is often called the full-grown parasite. Between the fortieth and forty-eighth hours many of the parasites are seen to have undergone the remarkable change known as segmentation, in which the pigment becomes collected into a single mass or block, and the protoplasm divides into a series of from fifteen to twenty spores, often showing a radial arrangement. Certain full-grown tertian parasites, however, do not undergo segmentation. These forms, which are larger than the sporulating bodies, and contain very actively dancing pigment granules, represent the sexually differentiated form of the parasite — gametocytes. (&) The Parasite of Quartan Fever {Plasmodium malarice). — The earliest form is very like the tertian in appearance, but as it increases in size the earlier granules are coarser and darker and the movement is not nearly so marked. By the second day the parasite is still larger, rounded in shape^

  
    DISEASES DUE TO PROTOZOA. 13 scarcely at all amoeboid, and the pigment is more often arranged at the periphery of the parasite. The rim of protoplasm about it is often of a deep yellowish-green color or of a dark brassy tint. On the third day the segmenting bodies become abundant, the pigment flowing in toward the centre of the parasite in radial lines so as to give a star-shaped appearance. The parasites finally break up into from six to twelve segments. Here also, as in the case of the tertian parasite, some full-grown bodies persist without sporulating, representing the gametocytes. (c) The Parasite of the /Estivo- Autumnal Fever {Plasmodium, prcecox) is considerably smaller than the other varieties ; at full development it is often less than one half the size of a red blood-corpuscle. The pigment is much scantier, often consisting of a few minute granules. At first only the earlier stages of development, small, hyaline bodies, sometimes with one or two pigment granules, are to be found in the peripheral circulation; the later stages are ordinarily to be seen only in the blood of certain internal organs, the spleen and bone marrow particularly. The corpuscles containing the parasites become not infrequently shrunken, crenated, and brassy-colored. After the process has existed for about a week, larger, refractive, crescentic, ovoid, and round bodies, with central clumps of coarse pigment granules, begin to appear. These bodies are characteristic of aestivo-autumnal fever. The crescentic and ovoid forms are incapable of sporulation; they are analogous to the large, full-grown, non-sporulating bodies of the tertian and quartan parasites which have been mentioned above, and represent sexually differentiated forms — gametocytes. Within the human host they are incapable of further development, but upon the slide, or within the stomach of the normal intermediate host, the mosquito, the male elements (micro-gametocytes) give rise to a number of long, actively motile flagella (micro-gametes) which break loose, penetrating and fecundating the female forms — macro-gametes (W. G-. MacCallum). The fecundated female form enters into the stomach wall of the intermediate host, the mosquito, where it undergoes a definite cycle of existence. II. The Parasite within the Body of the Mosquito. — The brilliant researches of Eoss, followed by the work of Grassi, Bastianelli, Bignami, Stephens, Christophers, and Daniels, have proved that a certain genus of mosquito — anopheles — is not only the intermediate host of the malarial parasite, but also the sole source of infection. In the present state of our knowledge it would appear that all species of the genus anopheles may act as hosts of the parasite. The more common genera of mosquito in temperate climates are culex and anopheles. The different species of culex form the great majority of our ordinary house mosquitoes, and are apparently incapable of acting as hosts of the malarial parasite. All malarial regions, however, which have been investigated contain anopheles. Although this is apparently a positive rule, anopheles may, however, be present without the existence of malaria under two circumstances: first, when the climate is too' cold for the development of the malarial parasite ; and secondly, in a region which has not yet been infected. So far as is known, the parasite exists only in the mosquito and in man. It is apparently fair to state that regions in which mosquitoes of the genus anopheles are present may become malarious during the warm season.

  
    14 DISEASES DUE TO ANIMAL PARASITES. A large number of species of anopheles have been described. In Xorth America, however, only four have been positively recognized: A. 'punctlpeiinis (Say), A. maculipennis (Wied), A. crucians (Wied), A. argyritarsis (Desv.). The commonest variety, and that which in all probability is most concerned in the spread of the disease, is A. maculipennis, which is, also, the most important agent in the spread of the disease on the Continent. The palpi in the mature culex are extremely short, only to be seen on careful observation at the base of the proboscis, while in the anopheles they are nearly of equal length with the proboscis, so that on superficial observation the insect would appear to have three proboscides. The wings of the common species of culex show no markings beyond the ordinary veins. The wings of all the x4.merican species of anopheles show distinct mottling. The culex, when sitting upon the wall or ceiling, holds its posterior pair of legs turned up above its back, while the body lies nearly parallel to the wall. In some instances, when it is full of blood, and sitting upon the ceiling, the body may sag downward considerably. The anopheles, when sitting upon the wall or ceiling, holds its posterior pair of legs commonly either against the wall or hanging downward, though in some instances they may be lifted above the back. The body, however, instead of lying parallel to the wall or ceiling, protrudes at an angle of 45° or more. These simple points are sufficient to permit the ready distinction of species by almost any individual. The culex lays its eggs in sinks, tanks, cisterns, and any collection of water about or in houses, while anopheles lays its eggs in small, shallow puddles or slowly running streams, especially those in which certain forms of algae exist. The culex is essentially a city mosquito, the anopheles a country insect. Evolution in the Body of the Mosquito. — When a mosquito of the genus anopheles bites an individual whose blood contains sex-ripe forms (gametocytes) of the malarial parasite, flagellation and fecundation of the female element occurs within the stomach of the insect. The fecundated element then penetrates the wall of the mosquito's stomach and begins a definite cycle of development in the muscular coat. Two days after biting there begin to appear small, round, refractive, granular bodies in the stomach wall of the mosquito, which contain pigment granules clearly identical with those previously contained in the malarial parasite. These develop until at the end of seven days they have reached a diameter of from 60 to 70 fi. At this period they may be observed to show a delicate radial striation due to the presence of great numbers of small sporoblasts. The mother oocyst (z5'gote) then bursts, setting free into the body cavity of the mosquito an enormous number of delicate spindle-shaped sporozoids. These accumulate in the cells of the veneno-salivary glands of the mosquito, and, escaping into the ducts, are inoculated with subsequent bites of the insect. These little spindle-shaped sporozoids develop, after inoculation into the warm-blooded host, into fresh young parasites. The sporozoid which has developed in the oocyst in the stomach wall of the mosquito is then the equivalent of the spore resulting from the asexual segmentation of the full-grown parasite in the circulation. Either one, on entering a red blood-corpuscle, may give rise to the asexual or sexual cycle. As a rule the first several generations of parasites in the human body pursue the asexual cycle, the sexual forms developing later.

  
    DISEASES DUE TO PROTOZOA. 15 These sexual forms, sterile while in the human host, serve as the means of preserving the life of the parasite and spreading infection when the individual is subjected to bites of anopheles. Mr. Howard, of the Entomological Department at Washington, has issued a very useful pamphlet on the varieties and the methods of identification of the mosquito. In Africa the distribution of the forms has been studied by Stephens, Christophers, and Daniels. To those interested in the subject, Christophers' careful study of the Anatomy and Histology of the Adult Female Mosquito (Report of Malaria Committee, Royal Society, No. IV) will prove of great help. The Royal Society Reports (Malaria Committee) and the Studies of the Liverpool School may be consulted for technical details and for valuable information relating to tropical malaria. Morbid Anatomy. — The changes result from the disintegration of the red blood-corpuscles, accumulation of the pigment thereby formed, and possibly the influence of toxic materials produced by the parasite. Cases of simple malarial infection, the ague, are rarely fatal, and our knowledge of the morbid anatomy of the disease is drawn from the pernicious malaria or the chronic cachexia. Rupture of the enlarged spleen may occur spontaneously, but more commonly from trauma. A case of the kind was admitted under my colleague, Halsted, in June, 1889, and Dock has reported two cases. I have known fatal haemorrhage to follow the exploratory puncture of an enlarged malarial spleen. (1) Pernicious Malaeia. — The blood is hydremic and the serum may even be tinged with haemoglobin. The red blood-corpuscles present the endoglobular forms of the parasite and are in all stages of destruction. The spleen is enlarged, often only moderately; thus, of two fatal cases in my wards the spleens measured 13 X 8 cm. and 14 X 8 cm. respectively. In a fresh infection, the spleen is usually very soft, and the pulp lake-colored and turbid. The liver is swollen and turbid. In some acute pernicious cases with choleraic symptoms, the capillaries of the gastro-intestinal mucosa may be packed with parasites. (2) Malarial Cachexia. — In fatal cases of chronic paludism death occurs usually from anaemia or the haemorrhage associated with it. The anaemia is profound, particularly if the patient has died of fever. The spleen is greatly enlarged, and may weigh from seven to ten pounds. The liver may be greatly enlarged, and presents to the naked eye a grayish-brown or slate color, due to the large amount of pigment. In the portal canals and beneath the capsule the connective tissue is impregnated with melanin. The pigment is seen in the Kupffer's cells and the perivascular tissue. The kidneys may be enlarged and present a grayish-red color, or areas of pigmentation may be seen. The peritonaeum is usually of a deep slate color. The mucous membrane of the stomach and intestines may have the same hue, due to the pigment in and about the blood-vessels. In some cases this is confined to the lymph nodules of Peyer's patches, causing the shaven-beard appearance. (3) The Accidental and Late Lesions of Malarial Fever. — (a) The Liver. — Paludal hepatitis plays a very important role in the history of malaria, as described by French writers. Only those cases in which the his �

  
    16 DISEASES DUE TO ANIMAL PARASITES. tory of chronic malaria is definite, and in which the melanosis of both liver and spleen coexist, should be regarded as of paludal origin. (h) Pneumonia is believed by many authors to be common in malaria, and even to depend directly upon the malarial poison, occurring either in the acute or in the chronic forms of the disease. I have no personal knowledge of such a special pneumonia. (c) Nephritis. — Moderate albuminuria is a frequent occurrence, having occurred in 46.4 per cent of the cases in my wards. Acute nephritis is relatively frequent in aestivo-autumnal infections, having occurred in over 4.5 per cent of my cases. Chronic nephritis occasionally follows long-continued or frequently repeated infections. Clinical Forms of Malarial Fever. — (1) The Regularly Inteemittent Fevees. — (a) Tertian fever; (6) quartan fever. These forms are characterized by recurring paroxysms of what are knoAVQ as ague, in which, as a rule, chill, fever, and sweat follow each other in orderly* sequence. The stage of iiicubation is not definitely known; it probably varies much according to the amount of the infectious material absorbed. Experimentally the period of incubation varies from thirty-six hours to fifteen days, being a trifle longer in quartan than in tertian infections. Attacks have been reported within a very short time after the apparent exposure. On the other hand, the ague may be, as is said, " in the system," and the patient may have a paroxysm months after he has removed from a malarial region, though of course this can not be the case unless he has had the disease when living there. Description of the Paroxysm. — The patient generally knows he is going to have a chill a few hours before its advent by unpleasant feelings and uneasy sensations, sometimes by headache. The paroxysm is divided into three stages — cold, hot, and sweating. Cold Stage. — The onset is indicated by a feeling of lassitude and a desire to yawn and stretch, by headache, uneasy sensations in the epigastrium, sometimes by nausea and vomiting. Even before the chill begins the thermometer indicates some rise in temperature. Gradually the patient begins to shiver, the face looks cold, and in the fully developed rigor the whole body shakes, the teeth chatter, and the movements may often be violent enough to shake the bed. I^ot only does the patient look cold and blue, but a surface thermometer will indicate a reduction of the skin temperature. On the other hand, the axillary or rectal temperature may, during the chill, be greatly increased, and, as shown in the chart, the fever may rise meanwhile even to 105° or 106°. Of symptoms associated with the chill, nausea and vomiting are common. There may be intense headache. The pulse is quick, small, and hard. The urine is increased in quantity. The chill lasts for a variable time, from ten or twelve minutes to an hour, or even longer. The hot stage is ushered in by transient flushes of heat; gradually the coldness of the surface disappears and the skin becomes intensely hot. The contrast in the patient's appearance is striking: the face is flushed, the hands are congested, the skin is reddened, the pulse is full and bounding, the heart's action is forcible, and the patient may complain of a throbbing headache. There may be active delirium. One of my patients in this stage jumped through a ward window and sustained fatal injuries. The rectal temperature may not increase much during this stage; in fact, by the termi"

  
    DISEASES DUE TO PROTOZOA. 17 nation of the chill the fever may have reached its maximum. The duration of the hot stage varies from half an hour to three or four hours. The patient is intensely thirsty and drinks eagerly of cold water. Sweating Stage. — Beads of perspiration appear upon the face and gradually the entire body is bathed in a copious sweat. The uncomfortable feeling associated with the fever disappears, the headache is relieved, and within an hour or two the paroxysm is over and the patient usually sinks into a refreshing sleep. The sweating varies much. It may be drenching in character or it may be slight. Chart la is from a case of double tertian infection with resulting quotidian paroxysms. Charts I& and Ic give temperature curves in aestivo-autumnal forms. Chart Id shows a quartan ague. The total duration of the paroxysm averages from ten to twelve hours, but may be shorter. Variations in the paroxysm are common. Thus the patient may, instead of a chill, experience only a slight feeling of coldness. The most common variation is the occurrence of a hot stage alone, or with very slight sweating. During the paroxysm the spleen is enlarged and the edge can usually be felt below the costal margin. In the interval or intermission of the paroxysm the patient feels very well, and, unless the disease is unusually severe, he is able to be up. Bronchitis is a common symptom. Herpes, usually labial, is almost as frequent in ague as in pneumonia. Types of the Regularly Intermittent Fevers. — As has been stated in the description of the parasites, two distinct types of the regularly intermittent fevers have been separated. These are (a) tertian fever and (&) quartan fever. (a) Tertian Fever. — This type of fever depends upon the presence in the blood of the tertian parasite, an organism which, as stated above, is usually pi-esent in sharply defined groups, whose cycle of development lasts approximately forty-eight hours, segmentation occurring every third day. In infections with one group of the tertian parasite the paroxysms occur synchronously with segmentation at remarkably regular intervals of about fortyeight hours, every third day — hence the name tertian. Very commonly, however, there may be two groups of parasites which reach maturity on alternate days, resulting thus in daily (quotidian) paroxysms — douMe tertian infection. Quotidian fever, depending upon double tertian infection, is the most frequent type in the acute intermittent fevers in this latitude. (&) Quartan Fever. — This type of fever depends upon infection with the quartan parasite, an organism which occurs in well-defined groups, whose cycle of existence lasts about seventy-two hours. In infection with one group of parasites the paroxysm occurs every fourth day; hence the term qu/irtan. At times, however, two groups of the parasites may be present; under these circumstances paroxysms occur on two successive days, with a day of intermission following. In infection with three groups of parasites there are daily paroxysms. Thus a quotidian intermittent fever may be due to infection with either the tertian or quartan parasites. Course of the Disease. — After a few paroxysms, or after the disease has persisted for ten days or two "weeks, the patient may get well without any special medication, I have repeatedly known the chills to stop spontane �
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    20 DISEASES DUE TO ANIMAL PARASITES. ously. Eelapses are common. The infection may persist for years, and an attack may follow an accident^, an acute fever, or a surgical operation. A resting stage of the parasite has been suggested in explanation of these long intervals. Persistence of the fever leads to aneemia and haematogenous jaundice, owing to the destruction of the blood-disks. Ultimately the condition may become chronic — malarial cachexia. (2) The more Irregular, Eemittent, or Continued Fevers. — 2Estivoautumnal Fever. — This type of fever occurs in temperate climates, chiefly in the later summer and autumn ; hence the term given to it by Marchiaf ava and Celli, cestivo-autumnal fever. The severer forms of it prevail in the Southern States and in tropical countries. This type of fever is associated with the presence in the blood of the Eestivo-autumnal parasite, an organism the length of whose cycle of development, ordinarily about forty-eight hours, is probably subject to considerable variations, while the existence of multiple groups of the parasite, or the absence of arrangement into definite groups, is not infrequent. The symptoms are therefore, as might be expected, often irregular. In some instances there may be regular intermittent fever occurring at uncertain intervals of from twenty-four to forty-eight hours, or even more. In the cases with longer remissions the paroxysms are longer. Some of the quotidian intermittent cases may closely resemble the quotidian fever depending upon double tertian or triple quartan infection. Commonly, however, the paroxysms show material differences; their length averages over twenty hours, instead of from ten or twelve; the onset occurs often without chills and even without chilly sensations. The rise in temperature is frequently gradual and slow, instead of sudden, while the fall may occur by lysis instead of by crisis. There may be a marked tendency toward anticipation in the paroxysms, while frequently, from the anticipation of one paroxysm or the retardation of another, more or less continuous fever may result. Sometimes there is continuous fever without sharp paroxysms. In these cases of continuous and remittent fever the patient, seen fairly early in the disease, has a flushed face and looks ill. The tongue is furred, the pulse is full and bounding, but rarely dicrotic. The temperature may range from 103° to 103°, or is in some instances higher. The general appearance of the patient is strongly suggestive of typhoid fever — a suggestion still further borne out by the existence of acute splenic enlargement of moderate grade. As in intermittent fever, an initial bronchitis may be present. The course of these cases is variable. The fever may be continuous, with remissions more or less marked; definite paroxysms with or without chills may occur, in which the temperature rises to 105° or 106°. Intestinal symptoms are usually absent. A slight hsematogenous jaundice may arise early. Delirium of a mild type may occur. The cases vary very greatly in severity. In some the fever subsides at the end of the week, and the practitioner is in doubt whether he has had to do with a mild typhoid or a simple febricula. In other instances the fever persists for from ten days to two weeks; there are marked remissions, perhaps chills, with a furred tongue and low delirium. Jaundice is not infrequent. These are the cases to which the terms hilious remittent and typho-malarial fevers are applied. In other instances the symptoms become grave and assume the character of the pernicious type.

  
    DISEASES DUE TO PROTOZOA. 21 It is in this form of malarial fever that so much confusion still exists. The similarity of the cases to typhoid fever is most striking, more particularly the appearance of the facies; the patient looks very ill. The cases occur, too, in the autumn, at the very time when typhoid fever occurs. The fever yields, as a rule, promptly to quinine, though here and there cases are met with — rarely indeed in my experience — which are refractory. It is just in this group that the observations of Laveran will be found of the greatest value. Several of the charts in Thayer and Hewetson's report show how closely, in some instances, the disease may simulate typhoid fever. The diagnosis of malarial remittent fever may be definitely made by the examination of the blood. The small, actively motile, hyaline forms of the sestivo-autumnal parasite are to be found, while, if the case has lasted over a week, the larger crescentic and ovoid bodies are often seen. In many cases here we are at first unable to distinguish between typhoid and continued malarial fever without a blood examination. A more widespread use of this means of diagnosis will enable us to bring some order out of the confusion which exists in the classification of the fevers of the Southern States. At present the following febrile affections are recognized by various physicians as occurring in the subtropical regions of America: (a) Typhoid fever; (h) typho-malarial fever — a typhoid modified by malarial infection, or the result of a combined infection; (c) the malarial remittent fever; and (d) continued thermic fever (Guiteras). In these various forms, all of which may be characterized by a continued pyrexia with remissions or with chills and sweats (for we must remember that chills and sweats in typhoid fever are by no means rare), the blood examination will enable us to discover those which depend upon the malarial poison. In many of these cases of continued or remittent fever careful inquiry will show that at the beginning the patient had several intermittent paroxysms. In Baltimore not many of the protracted and severe cases have occurred, and I am inclined to think that future observations will show that, apart from the thermic fever, there are only two forms of these continued fevers in the South — the one due to the typhoid and the other to the malarial infection. The typhoid fever of Philadelphia and Baltimore presents no essential difference from the disease as it occurs in Montreal, a city practically free from malaria. Dock has shown conclusively that cases diagnosed in Texas as continued malarial fever were really true typhoid. The Widal reaction is now an important aid in diagnosis. Pernicious Malarial Fever. — This is fortunately rare in temperate climates, and the number of cases which now occur, for example, in Philadelphia and Baltimore, is very much less than it was thirty or forty years ago. Pernicious fever is always associated with the sestivo-autumnal parasite. The following are the- most important types : (a) The comatose form, in which a patient is struck down with symptoms of the most intense cerebral disturbance, either acute delirium or, more frequently, a rapidly developing coma. A chill may or may not precede the attack. The fever is usually high, and the skin hot and dry. The unconsciousness may persist for from twelve to twenty-four hours, or the patient may sink and die. After regaining consciousness a second attack may come on and prove fatal. In these instances, as has been stated, the special localization of the infection is in the brain, where actual thrombi

  
    22 DISEASES DUE TO ANIMAL PARASITES. of parasites with marked secondary changes in the surrounding tissues have been found. (b) Algid Form. — In this, the attack sets in usually with gastric symptoms; there are vomiting, intense prostration, and feebleness out of all proportion to the local disturbance. The patient complains of feeling cold, although there may be no actual chill. The temperature may be normal, or even subnormal; consciousness may be retained. The pulse is feeble and small, and the respirations are increased. There may be most severe diarrhoea, the attack assuming a choleriform nature. The urine is often diminished, or even suppressed. This condition may persist with slight exacerbations of fever for several days and the patient may die in a condition of profound asthenia. This is essentially the same as described as the asthenic or adynamic form of the disease. In the cases with vomiting and diarrhoea, Marchiafava has shown that the gastro-intestinal mucosa is often the seat of a special invasion by the parasites, actual thrombosis of the small vessels with superficial ulceration and necrosis occurring. Similar lesions were found by Barker in the gastro-intestinal tract of a case from my wards. (c) Hcemorrliagic Forms — Black-water Fever — Hsemoglobinuric Fever — Malarial Hemoglobinuria. — In temperate regions these forms are rare; in the tropics they are common. In the Southern States there are many districts in which there is endemic hgemoglobinuria, believed to be of malarial origin, while in parts of Africa there is the much-disputed malady known as black-water fever. There seems to be no essential difference between the malarial hasmoglobinuria of the Southern States and the African black-water fever. As described by Stephens and Christophers (Eeport of Malaria Committee, Fifth Series), for two or three days the patient has a rise of temperature, and if the blood is examined before the black-water the parasites are almost invariably present. If examined after the administration of quinine parasites are absent from the blood. These authors believe that there is a causal connection between the quinine and the black-water. It is impossible to say why quinine at one time can produce black-water, and at another, even a few hours or days later, it can not. Stephens' study (Thompson-Yates and Johnston Laboratory Eeports, 1903) gives the distribution of black-water fever in the Southern States, in Central America, in Italy, and in Africa. He gives a careful analysis of 95 cases. Malarial parasites were present in 95.6 per cent of the cases before the onset, and on the day of the appearance of the black-water in 61.9 per cent. There is no question as to the malarial nature of the disease, but whether there is a special malarial parasite is not yet settled. There is little evidence to show that the malarial hgemoglobinuria of the Southern States is due to quinine (Thayer). In most instances where the disease has been carefully studied, the paroxysms have occurred in individuals who have been subject to frequently repeated attacks of malaria and have been reduced to a more or less cachectic condition. Only 8 cases occurred among the Isthmian Canal employees in 1907. Brem, Herrick, and the other workers on the Isthmus have not settled the relationship to the malarial attacks. They rather favour the view of some special character of the organism. They do not think that quinine is an important factor; on the other hand, they find that intra-muscular injections of quinine are almost a specific, 10 grains every four hours for the first 48 hours.

  
    DISEASES DUE TO PROTOZOA. 23 Malarial Cachexia. — The general symptoms are those of secondary anaemia — breathlessness on exertion, oedema of the ankles, haemorrhages, particularly into the retina. Occasionally the bleeding is severe, and I have twice known fatal haematemesis to occur in association with the enlarged spleen. The fever is variable. The temperature may be low for days, not going above 99.5°. In other instances there may be irregular fever, and the temperature rises gradually to 102.5° or 103°. With careful treatment the outlook is good, and a majority of cases Recover. The spleen is gradually reduced in size, but it may take several months, or, indeed, in some instances several years, before the ague-cake entirely disappears. Earer Complications. — Paraplegia may be due to a peripheral neuritis or to changes in the cord, and hemiplegia may occur in the pernicious comatose form, or occasionally at the very height of a paroxysm. Acute ataxia has been described, and there are remarkable cases with the symptoms of disseminated sclerosis (Spiller). Multiple gangrene may occur, as in an instance reported by me, in which a patient with sestivo-autumnal infection presented many areas on the skin. Orchitis has been described by Charvot in Algiers and Fedeli in Eome. Prophylaxis. — In the discovery of Laveran there lay the promise of benefits more potent than any gift science had ever ofEered to mankind — viz., the possibility of the extermination of malaria. By the persistent missionary efforts of Boss this promise has reached the stage of practical fulfilment, and one of the greatest scourges of the race is now at our command. The story of the Canal Zone, Panama, under Colonel Gorgas is a triumph of the application of scientific methods. Between 1881 and 1904 among the employees of the French Canal Company (a maximum in 1887 of 17,885, of whom 15,726 were negroes) the monthly mortality ranged from 60 to 80, and on seven occasions was above 100, once reaching the enormous figure of 176.97 per 1,000. With the measures given below the mortality has fallen to that of temperate regions. For 1907 the death rate among white employees (10,709) was 16.71 per 1,000, among the negroes (28,634) 33.28 per 1,000. In May, 1908, the mortality among 44,816 employees had fallen to the remarkably low figure of 10.44 per 1,000 ! The measures of prophylaxis are in the main three : ( 1 ) The rigid protection of houses against mosquitoes by screens and the use of mosquito nets. The reports of the Italian Society for the Study of Malaria upon their efforts to protect the workers on the railways, as well as the work of Eoss at Ismailia, show how extraordinary are the results of these simple measures. The protection of the sleeper at night is one of the most essential measures. (2) An earnest warfare against the mosquito on the part of sanitary authorities. Instruction should be furnished to the people upon the habits and life history of the insect, and of its relation to the disease. Pools, ponds, and marshy districts should be drained, and in the malaria season petroleum should be used freely, as it prevents the development of the larvae. Every case of malaria should be regarded as a centre of infection, and in a systematic warfare against the disease should be reported to the health authorities. In the tropics, segregation of Europeans may do much to lessen the chances of infection. (3) Lastly, every case should receive thorough and prolonged treatment with

  
    24 DISEASES DUE TO ANIMAL PARASITES. quinine. There is far too much carelessness on this point in the profession. Malarial infection is a difficult one to eradicate. Quinine is the only known drug which is an effective parasiticide. Patients should be told to resume the treatment in the spring and autumn for several years after the primary infection. In very malarial districts, as many persons harbor the parasites, who do not show any (or at the most very few) signs, a systematic treatment with quinine should be instituted, particularly of the young children. Diagnosis. — The endemic index of a country may be determined by the " parasite rate " or by the " spleen rate." It is best sought for in children in whom, as is well known, the infection may occur without much disturbance of the health. To determine the index by examining the blood for the parasites is a laborious and almost impossible task; on the other hand, as the work of Eoss in Greece and Mauritius has shown, the index may be readily gauged by an examination of the spleen. Thus, in the last-named island, of 31,022 children, 34.1 per cent had enlarged spleen. The individual forms of malarial infection are readily recognized, but it requires a long and careful training to become an expert in blood examination. Great progress has been made in the past twenty years, and a diagnosis of malaria is no longer a refuge for our ignorance. One lesson it is hard for the practitioner to learn — namely, that an intermittent fever which resists quinine is not malarial. The malarial poison is supposed to influence many affections in a remarkable way, giving to them a paroxysmal character. A whole series of minor ailments and some more severe ones, such as neuralgia, are attributed to certain occult effects of paludism. The more closely such cases are investigated the less definite appears the connection with malaria. Treatment. — As a rule, anopheles are more likely to bite after sundown, so that in regions in which the disease prevails extensively mosquito netting should be used. Persons going to a malarial region should take about 10 grains of quinine daily, though Sezary found that 2 grains three times a day was a sufficient protection against the disease. During the paroxysm the patient should, in the cold stage, be wrapped in blankets and given hot drinks. The reactionary fever is rarely dangerous even if it reaches a high grade. The body may, however, be sponged. In quinine we possess a specific remedy against malarial infection. Experiment has shown that the parasites are most easily destroyed by quinine at the stage when they are free in the circulation — ^that is, during and just after segmentation. While in most instances the parasites of the regularly intermittent fevers may be destroyed, even in the intra-corpuscular stage, in aestivo-autumnal fever this is much more difficult. It should, then, be our object, if we wish to most effectually eradicate the infection, to have as much quinine in circulation at the time of the paroxysm and shortly before as is possible, for this is the period at which segmentation occurs. In the regularly intermittent fevers from 10 to 30 grains in divided doses throughout the day will in many instances prevent any fresh paroxysms. If the patient comes under observation shortly before an expected paroxysm, the administration of a good dose of quinine just before its onset may be advisable to obtain a maximum effect upon that group of parasites. The quinine will not prevent the paroxysm, but will destroy the greater part of the group of organisms and prevent its further recurrence. It is safer to give

  
    DISEASES DUE TO PARASITIC INFUSORIA. 25 at least 20 to 30 grains daily for the first three days, and then to continue the remedy in smaller doses for the next two or three weeks. In gestivoautumnal fever larger doses may be necessary, though in relatively few instances is it necessary to give more than 30 to 40 grains in the twenty-four hours. The quinine should be ordered in solution or in capsules. The pijls and compressed tablets are more uncertain, as they may not be dissolved. A question of interest is the efficient dose of quinine necessary to cure the disease. I have a number of charts showing that grain doses three times a day will in many cases prevent the paroxysm, but not always with the certainty of the larger doses. In cases of aestivo-autumnal fever with pernicious symptoms it is necessary to get the system under the influence of quinine as rapidly as possible. In these instances the drug should be administered hypodermically as the dihydrochlorate in 15 to 20 grain doses, every two or three hours. The muriate of quinine and urea is also a good form in which to administer the drug hypodermically ; 10, 15, or 20 grain doses may be necessary. In the most severe instances some observers advise the intravenous administration of quinine, for which the very soluble bimuriate is well adapted. Fifteen grains with a grain of sodium chloride may be injected in about 2 drachms of distilled water. For extreme restlessness in these cases opium is indicated, and cardiac stimulants, such as alcohol and strychnine, are necessary. If in the comatose form the internal temperature is raised, the patient should be put in a bath and doused with cold water. For malarial anaemia, iron and arsenic are indicated. An interesting question is much discussed, whether quinine does not cause or at any rate aggravate the hasmoglobinuria. We have not yet seen a case in which this condition has occurred as a result of the use of the drug, and Bastianelli states that it is not seen in the Eoman malarial fevers. He recommends that in any case of hsemoglobinuria if the blood shows parasites quinine should be administered freely. In the post-malarial forms quinine aggravates the attack. In an active malarial infection the patient runs less risk with the quinine. B. DISEASES DUE TO PARASITIC INFUSORIA. Several flagellates are parasitic in man. The Trichomonas vaginalis, which measures 15 /a to 25 /x in length, and has four flagella, which are as long as or longer than the body, is by no means uncommon in the acid vaginal mucus. The Trichomonas or C ercomonas hominis lives in the intestines, and is met with in the stools under all sorts of conditions. Freund from Dock's clinic has reported a series of cases which show that the parasite may cause acute and chronic diarrhoea with severe abdominal pain, and anatomically an acute enteritis. In one of Dock's cases the parasites were associated with a ha3mojrhagic cystitis without bacteria. The Lamhlia intestinalis is another intestinal monad, larger than the common trichomonas. Flagellates have also been found in the expectoration

  
    26 DISEASES DUE TO ANIMAL PARASITES. in cases of gangrene of the lung and of bronchiectasis, and in the exudate of pleurisy. The Balantidium coli, oval in form, 70 [x to 100 fi long and 50 /x to 70 /* broad, may be pathogenic. It is common in pigs, and has been known to produce an epidemic dysentery in apes (Harlow Brooks). The pathological significance of this parasite has been much discussed of late, particularly by Strong and Musgrave, Klimenko and Arkanazy. It has not only been found in the stools and on the mucous membrane of the intestine, but the parasites have occurred in the mucosa itself and in the submucosa. Apparently they do not extend beyond the wall of the bowel. C. DISEASES DUE TO FLUKES.-DISTOMIASIS. The following are important clinical forms : 1. Pulmonary Distomiasis ; Parasitic Haemoptysis. — Paragonimus (Distoma) Westermanii, the Asiatic lung or bronchial fluke, is from 8 to 16 mm. in length by 4 to 8 mm. broad, and of a pinkish or reddish-brown color. It is found extensively in China and Japan and Formosa, and cases are occasionally imported into Europe and America. Stiles states that an imported case has been found in Portland, Oregon. It has been found in the United States in the cat, in the dog, and in the hog. One instance of pulmonary distomiasis has been reported caused by the giant liver fluke. Clinically the disease, as described by Manson and Einger, is characterized by a chronic cough, with rusty-brown sputum, and occasional attacks of haemoptysis, usually trifling, but sometimes very severe. The ova, which are abundant in the sputum, are oval, smooth, and measure from 80 /x to 100 /* in length by 40 /a to 60 /a in breadth. The parasites may affect other organs — the liver and the brain. 2. Hepatic Distomiasis. — Five species of liver flukes of the family Fasciolidse are known to occur in man. More specifically these are : ( 1 ) The common liver fluke — Fasciola hepatica — which is a very common parasite in the ruminants; (2) The lancet fluke — dicrocoelium (Distoma) lanceatum; (3) Opisthorchis (Distoma) felineus, which is found in Prussia and Siberia, and by Ward in cats in Nebraska ; (4) Opisthorchis noverca — Distomum conjunctum — the Indian liver fluke described in man by McConnell; (5) Opisthorchis {Distoma) sinensis, which is by far the most important of the liver flukes and occurs extensively in Japan, China, and India. It is 10 to 20 mm. long by 2 to 5 mm. broad. The eggs are oval, 27 fi to SO fi by 15 ju. to 17 fi, dark brown, with sharply defined operculum. A number of imported cases have been found in Canada and the United States. White found 18 cases in San Francisco. The symptoms of hepatic distomiasis are best described in connection with this latter form. The following account is abstracted from Wallace Taylor. Young children are the chief sufferers. Many members of a family are usually affected. In some villages a large proportion of the inhabitants are attacked. Among important symptoms are an irregular, intermittent diarrhoea; at first there may or may not be blood. The liver gradually enlarges.

  
    DISEASES DUE TO FLUKES— DISTOMIASIS. 27 There may be pain and an intermittent jaundice. There is not much fever. After lasting for two or three years dropsy comes on, anasarca and ascites. The patient is greatly reduced by the diarrhoea and becomes very anaemic. Even then transient recovery may take place, but as a rule there is a recurrence, and the patient dies after many years of illness. The ova of the parasite are readily found in the stools. 3. Intestinal Distomiasis. — In India the Fasciolopsis (Distoma) BusMi has been found in a number of cases in the small intestines. The Mesogonimus heterophyes has been found in Egypt and Japan. The Asiatic Amphistome — Gastrodiscus (Ampliistoma) liominis — a not uncommon parasite in India — is easily recognized by its large posterior sucker. 4. Haemic Distomiasis; Bilharziosis. — One of the most important of parasitic diseases, caused by the blood fluke, Scliistosom.um hcematobium or Bilharzia licematohia. Endemic hgematuria has been known for many years, particularly in Egypt, where in 1851 Bilharz discovered the parasite of the disease. It prevails in South and North Africa, particularly the latter, in Arabia, Persia, and the west coast of India. Imported cases are not very uncommon in Europe, and an occasional instance is met with in the United States. In Lower Egypt it is met with in one third of all the autopsies. An Asiatic blood fluke, Schistosomum japonicum, has recently been discovered which differs in small details from the African variety. The parasite is singular among flukes as having the sexes separate, and the male usually carries the female in a gynsecophorous canal. The mode of entrance into the body is unknown, whether by the mouth, the urethra, or through the skin. The eggs are very characteristic, oval in shape, 0.16 mm. by 0.06 mm., and one end has a terminal spine. The eggs hatch in water, but the further development of the free-swimming embryos has not been followed. Taken into the body, possibly with water or on cresses, it reaches the portal veins, in which the worms are most commonly found, usually young specimens and uncoupled. The males bearing the females creep to various parts, particularly the bladder and rectum. The eggs are laid in the tissues, but wander, like other sharp foreign bodies, and escape with the urine and faeces. A majority of them remain in the tissues and cause irritation, fibroid changes, and papillomata in the bladder and rectum. Collecting in the bladder as foreign bodies they form the nuclei of calculi. Symptoms. — As is so often the ease with animal parasites, they may cause no inconvenience. Irritability of the bladder, dull pain in the perinseum, and haematuria are the most frequent symptoms. A chronic cystitis follows when the walls of the bladder are much thickened by the irritation caused by the ova. The angemia caused by the haemorrhage is slight in comparison with that of ankylostomiasis. When the rectum is involved there are straining and tenesmus, with the passage of mucus and blood ; in severe cases large papillomata and a chronic ulcerative proctitis. There may be a chronic vaginitis. Of the complications, calculi in kidney and bladder are the most important. Milton, Madden, and others of the Cairo School of Medicine have studied carefully the surgical aspects of the disease. Periurethral abscess and perineal fistulse are very common in the chronic cases. Few symptoms are caused by the presence of the parasites in the portal

  
    28 DISEASES DUE TO ANIMAL PARASITES. veins, but there may be an advanced cirrhosis of a Glissonian type due to ail enormous thickening of the periportal tissues (Symmers). This author has also reported an instance of the Bilharzia in the pulmonary blood in a case of Bilharzial colitis, and the worms were found living in the pulmonary circulation. The diagnosis is readily made by finding the characteristic ova in the bloody urine or in the blood and mucus from the rectum. The Bilharzia may be present in the body for years without producing serious damage, and in slight infections the symptoms may disappear (Sand with), particularly in children. Schistosoma Japonicum vel Cattoi. — In China and Japan and in the Philippines there is a disease characterized by cirrhosis of the liver, splenomegaly, ascites, dysentery, progressive anaemia, and sometimes by localized epilepsy. It occurs extensively in one district of Japan, and is known as the " Katayama " disease. Woolley has met with it in the Philippines, and Catto in China. The parasite lives in the vessels of the alimentary canal; the ova are smaller than those of S. licematobium, and have not the characteristic spinous ends. Treatment. — ^We know of nothing which can kill the parasites in the blood. Extract of male fern is recommended for the hsematuria. The chronic cystitis and proctitis demand the usual measures for these disorders. D. DISEASES CAUSED BY CESTODES. {Tceniasis; Hydatid Disease.) Man harbors the adult parasites in the small intestine, the larval forms in the muscles and solid organs. I. INTESTINAL CESTODES; TAPE- WORMS. Taenia solium, or pork tape-worm. This is not a common form in North America. It is much more frequent in parts of Europe and Asia. When mature it is from 6 to 12 feet in length. The head is small, round, not so large as the head of a pin, and provided with four sucking disks and a double row of hooklets; hence it is called, in contradistinction to the other form in man, the armed tape-worm. To the head succeeds a narrow, thread-like neck, then the segments, or proglottides, as they are called. The segments possess both male and female generative organs, and at about the four-hundred-and-fiftieth they become mature and contain ripe ova. The worm attains its full growth in from three to three and a half months, after which time the segments are continuously shed and appear in the stools. The segments are about 1 cm. in length and from 7 to 8 mm. in breadth. Pressed between glass plates the uterus is seen as a median stem with about eight to fourteen lateral branches. There are many thousands of ova in each ripe segment, and each ovum consists of a firm shell, inside of which is a little embryo, provided with six hooklets. The segments are continuously passed, and if the ova are to attain further development they must be taken into the stomach, either of a pig, or of man himself. The egg-shells are digested, the

  
    DISEASES CAUSED BY CESTODES. 29 six-hooked embryos become free, and passing from the stomach reach various parts of the body (the liver, muscles, brain, or eye), where they develop into the larvae or cysticerci. A hog under these circumstances is said to be measled, and the cysticerci are spoken of as measles or bladder worms. Tmnia solium received its name because it was thought to exist as a solitary parasite in the bowel, but two or three or even more worms may occijr. Taenia saginata or mediocanellata — unarmed, fat, or beef tape-worm. This is a longer and larger parasite than Tcenia solium. It is certainly the common tape-worm of j^orth America. Of scores of specimens which I have examined almost all were of this variety. According to Berenger-Feraud it has spread rapidly in western Europe, owing probably to the importation of beef and live-stock from the Mediterranean basin. It may attain a length of 15 or 20 feet, or more. The head is large in comparison with that of TcBnia solium, and measures over 2 mm. in breadth. It is square-shaped and provided with four large sucking disks, but there are no hooklets. The ripe segments are from 17 to 18 mm. in length and from 8 to 10 mm. in breadth. The uterus consists of a median stem with from fifteen to thirtyfive lateral branches, which are given ofE more dichotomously than in Tcenia solium. The ova are somewhat larger, and the shell is thicker, but the two forms can scarcely be distinguished by their ova. The ripe segments are passed as in Tcenia solium, and are ingested by cattle, in the flesh or organs of which the eggs develop into the bladder worms or cysticerci. Of other forms of tape-worm may be mentioned: Dipylidium caninum (Taenia elliptica, Taenia cucumerina) . — A small parasite very common in the dog and occasionally found in man; the larvaj develop in the lice and fleas of the dog. Hymenolepsis diminuta (Taenia flavo-punctata) . — This small cestode was found in the intestine of a child in Boston, and has since been met with in twelve cases (Eausom). It is common in rats. The larvae develop in Lepidoptera and in beetles. Hymenolepsis nana (Taenia nana) occurs not infrequently in Italy. It is not very uncommon in the United States (Stiles). The Davainea madagascariensis (Tcenia madagascariensis) is a rare form. Taenia confusa, a new species described by Ward. Bothriocephalus latus. — A cestode worm found only in certain districts bordering on the Baltic Sea, in parts of Switzerland, and in Japan. ISTickerson has shown that it is common among the Finns in the Northwestern States. The parasite is large and long, measuring from 25 to 30 feet or more. Its head is different from that of the taenia, as it possesses two lateral grooves or pits and has no hooklets. The larvae develop in the peritonaeum and muscles of the pike and other fish, and it has been shown experimentally that they grow into the adult worm when eaten by man. Symptoms. — These parasites are found at all ages. They are not uncommon in children and are occasionally found in sucklings. W. T. Plant refers to a number of cases in children under two years, and there is one in the literature in which it is stated that the tape-worm was found in an infant five days old ! The parasites may cause no disturbance and are rarely dangerous. A knowledge of the existence of the worm is generally a source of worry and

  
    30 DISEASES DUE TO ANIMAL PARASITES. anxiety; the patient may have considerable distress and complain of abdominal pains, nausea, diarrhoea, and sometimes anemia. Occasionally the appetite is ravenous. In women and in nervous patients the constitutional disturbance may be considerable, and we not infrequently see great mental depression and even hypochondria. Various nervous phenomena, such as chorea, convulsions, or epilepsy, are believed to be caused by the parasites. Such effects, however, are very rare. The Bothriocephalus may cause a severe and even fatal form of anaemia, which has been described fully in the monograph of Schaumann, of Helsingfors. It has been suggested that the metabolic products of the worm may have in some cases a hsemolytic action. The diagnosis is never doubtful. The presence of the segments is distinctive. The ova, too, may be recognized in the stools. It makes but little difference as to the form of tape-worm, but the ripe segments of Tcenia saginata are larger and broader, and show differences in the generative system as already* mentioned. The prophylaxis is most important. Careful attention should be given to three points. First, all tape- worm segments should be burned; they should never be thrown into the water-closet or outside ; secondly, careful inspection of meat at the abattoirs; and thirdly, cooking the meat sufficiently to kill the parasites. In the case of the beef measles, the distribution of the parasites, as given by Ostertag, shows that the muscles of the jaw are much more frequently affected than other parts — 360 times, while other organs were infected but 55 times. Sometimes there are instances of general infection. Stiles states that no exact statistics have been published for this country. In Berlin the proportion of cattle infected in 1892-'93 was about 1 to 672. Cold storage kills the cysticercus usually within three weeks. The measles are more readily overlooked in beef than in pork, as they do not present such an opaque white color. In the examination of hogs for cysticerci " particular stress should be laid upon the tongue, the muscles of mastication, and the muscles of the shoulder, neck, and diaphragm" (Stiles). They may be seen very easily on the under surface of the tongue. American hogs are comparatively free. In Prussia one hog is infected in about every 637. Specimens have been found alive twenty-nine daj^s after slaughtering. In the examination of 1,000 hogs in Montreal, Clement and I found 76 instances of cysticerci. For full details with reference to the inspection of meat for animal parasites, the practitioner is referred to the work of Dr. Stiles, in Bulletin No. 19, United States Department of Agriculture, 1898. Treatment. — For two days prior to the administration of the remedies the patient should take a very light diet and have the bowels moved occasionally by a saline cathartic. The practitioner has the choice of a large number of drugs. As a rule, the male fern acts promptly and well. The ethereal extract, in 2-drachm doses, may be given fasting, and followed in the course of a couple of hours by a brisk purgative. This usually succeeds in bringing away a large portion, but not always the entire worm. A combination of the remedies is sometimes very effective. An infusion is made of pomegranate root, half an ounce; pumpkin seeds, 1 ounce; pow �

  
    DISEASES CAUSED BY CESTODES. 31 dered. ergot, a drachm ; and boiling water, 10 ounces. To an emulsion of the male fern (a drachm of ethereal extract), made with acacia powder, 2 minims of croton oil are added. The patient should have had a low diet the previous day and have taken a dose of salts in the evening. The emulsion and infusion are mixed and taken fasting at nine in the morning. The pomegranate root is a very efficient remedy, and may be given as an infusion of the bark, 3 ounces of which may be macerated in 10 ounces of water and then reduced to one half by evaporation. The entire quantity is then taken in divided doses. It occasionally produces colic, but is a very effective remedy. The active principle of the root, pelletierine, is now much employed. It is given in doses of 6 to 8 or even 10 grains, with a little tannin (grs. v) in sweetened water, and is followed in an hour by a purge. Pumpkin seeds are sometimes very efficient. Three or 4 ounces should be carefully bruised and then macerated for twelve or fourteen hours, and the entire quantity taken and followed in an hour by a purge. Of other remedies, koosso, turpentine in ounce doses in honey, and kamala may be mentioned. Unless the head is brought away, the parasite continues to grow, and within a few months the segments again appear. Some instances are extraordinarily obstinate. Doubtless almost everything depends upon the exposure of the worm. The head and neck may be thoroughly protected beneath the valvulse conniventes, in which case the remedies may not act. Owing to its armature Tcenia solium is more difficult to expel. It is probable that no degree of peristalsis could dislodge the head, and unless the worm is killed it does not let go its extraordinarily firm hold on the mucous membrane. If hot water be put in the commode the worm is less likely to contract and be broken, a practice recommended by Celsus. II. SOMATIC T-ffiNIASIS. Whereas adult taenia may give rise to little or no disturbance, and rarely, if ever, prove directly fatal, the affections caused by the larvae or immature forms in the solid organs are serious and important. There are two chief cestode larvas known to frequent man : (a) the Cysticercus cellulosce, the larva of Tcenia solium, and (&) the Ecliinococcus, the larva of Tcenia echinococcus. The Cysticercus tcenice saginatce has been found only two or three times in man. Cysticercus Cellulosae. — When man accidentally takes into his stomach the ripe ova of Tania solium he is liable to become the intermediate host, a part usually played for this tape-worm by the pig. This accident may occur in an individual the subject of Tcenia solium, in which case the mature proglottides either themselves wander into the stomach or, what is more likely, are forced into the organ in attacks of prolonged vomiting. Of course the accidental ingestion from the outside of a few ova is quite possible, and the liability of infection should always be borne in mind in handling the segments of the worm. The symptoms depend entirely upon the number of ova ingested and

  
    S2 DISEASES DUE TO ANIMAL PARASITES. the localities reached. In the hog the cysticerci produce very little disturbance. The muscles, the connective tissue, and the brain may be swarming with the measles, as they are called, and yet the nutrition is maintained and the animal does not appear to be seriously incommoded. In the invasion period, if large numbers of the parasites are taken, there is, in all probability, constitutional disturbance ; certainly this is seen in the calf, when fed with the ripe segments of Tcenia saginata. In man a few cysticerci lodged beneath the skin or in the muscles give no trouble, and in time the larvae die and become calcified. They are occasionally found in dissection subjects or in post mortems as ovoid white bodies in the muscles or subcutaneous tissue. In America they are very rare. I saw but one instance in my post-mortem experience. Depending on the number and the locality specially affected, the symptoms may be grouped into general, cerebro-spinal, and ocular. In 155 cases compiled by Stiles, the parasite in 117 was found in the brain, in 3.2 in the muscles, in 9 in the heart, in 3 in the lungs, subcutaneously in 5, in the liver in 2. 1. General. — As a rule the invasion of the larvae in man, unless in very large numbers, does not cause very definite symptoms. It occasionally happens, however, that a striking picture is produced. A patient was admitted to my wards very stiff and helpless, so much so that he had to be assisted upstairs and into bed. He complained of numbness and tingling in the extremities and general weakness, so that at first he was thought to have a peripheral neuritis. At the examination, however, a number of painful subcutaneous nodules were discovered, which proved on excision to be the cysticerci. Altogether 75 could be felt subcutaneously, and from the soreness and stiffness they probably existed in large numbers in the muscles. There were none in his eyes, and he had no brain symptoms. 2. Cerebro-spinal. — Remarkable symptoms may result from the presence of the cysticerci in the brain and cord. In the silent region they may be abundant without producing any symptoms. I have in my possession the brain of a pig containing scores of " measles," yet the animal in the few moments in which I saw it just prior to death did not present any symptoms to attract attention. In the ventricles of the brain the cysticerci may attain a considerable size, owing to the fact that in regions in which they are unrestrained in their growth, as in the peritonseum, the bladder-like body grows freely. When in the fourth ventricle, remarkable irritative symptoms may be produced. In 1884 I saw with Friedlander in Berlin a case from Riess's wards in which during life there had been symptoms of diabetes and anomalous nervous symptoms. Post mortem, the cysticercus was found beneath the valve of Vieussens, pressing upon the floor of the fourth ventricle. 3. Ocular. — Since von Graefe demonstrated the presence of the cysticercus in the vitreous humor many cases have been placed on record, as it is a condition easily recognized. Except in the eye, the diagnosis can rarely be made; when the cysticerci are subcutaneous, one may be excised. It is possible that when numerous throughout the muscles they may be seen under the tongue, in which situation they may exist in the pig in numbers. Echinococcus Disease. — The hydatid worms or echinococci are the larvae of Tcenia echinococcus of the dog. This is a tiny cestode not more than 4

  
    DISEASES CAUSED BY CESTODES. 33 or 5 mm. in length, consisting of only three or four segments^ of which the terminal one alone is mature, and has a length of about 3 mm. and a breadth of 0.6 mm. The head is small and provided with four sucking disks and a rostellum with a double row of booklets. This is an exceedinglyrare parasite in the dog. Cobbold states that he has never met with a natural specimen in England. Leidy had not one in his large collection. I have not met with an instance in America; Curtice, of Washington, found it once in an American dog. The worms are so small that they may be readily overlooked, since they form small white, thread-like bodies closely adherent among the villi of the small intestines. The ripe segment contains about 5,000 eggs, which attain their development in the solid organs of various animals, particularly the hog and ox, more rarely the horse and the sheep. In some countries man is a common intermediate host, owing to the accidental ingestion of the ova. Development. — The little six-hooked embryo, freed from the egg-shell by digestion, burrows through the intestinal wall and reaches the peritoneal cavity or the muscles ; it may enter the portal vessels and be carried to the liver. It maj'' enter the systemic vessels, and, passing the pulmonary capillaries, as it is protoplasmic and elastic, may reach the brain or other parts. Once having reached its destination, it undergoes the following changes : The hooklets disappear and the little embryo is gradually converted into a small cyst which presents two distinct layers — an external, laminated, cuticular membrane or capsule, and an internal, granular, parenchymatous layer, the endocyst. The little cyst or vesicle contains a clear fluid. There is more or less reaction in the neighboring tissues, and the cyst in time has a fibrous investment. When this primary cyst or vesicle has attained a certain size, buds develop from the parenchymatous layer, which are gradually converted into cysts, presenting a structure identical with that of the original cyst, namely, an elastic chitinous membrane lined with a granular parenchymatous layer. These secondary or daughter cysts are at first connected with the lining membrane of the primary cyst, but are soon set free. In this way the parent cyst as it grows may contain a dozen or more daughter cysts. Inside these daughter cysts a similar process may occur, and from buds in the walls granddaughter cysts are developed. From the granular layer of the parent and daughter cysts buds arise which develop into brood capsules. From the lining membrane the little outgrowths arise and gradually develop into bodies known as scolices, which represent in reality the head of the Tcenia echinococcus and present four sucking disks and a circle of hooklets. Each scolex is capable when transferred to the intestines of a dog of developing into an adult tapeworm. The difference between the ovum of an ordinary tape-worm, such as Tcenia solium^ and Tcenia echinococcus is in this way very striking. In the former case the ovum develops into a single larva — Cysticercus cellulosce — whereas the egg of Tcenia echinococcus develops into a cyst which is capable of multiplying enormously and from the lining membrane of which millions of larval tape-worms develop. Ordinarily in man the development of the echinococcus takes place as above mentioned and by an endogenous form in which the secondary and tertiary cysts are contained within the primary; but in animals the formation may be different, as the buds from the primary cyst penetrate between the layers and develop externally, forming the exoge4

  
    34 DISEASES DUE TO ANIMAL PARASITES. nous variety. A third form is the multilocular echinococciis, in which form the primary cj^st huds develop which are cut off completely and are surrounded by thick capsules of a connective tissue, which join together and ultimately form a hard mass represented hy strands of connective tissue enclosing alveolar spaces about the size of peas or a little larger. In these spaces are found the remnants of the eehinococcus cyst, occasionally the scolices or booklets, but they are often sterile. The fluid is limpid, non-albuminous; specific gravity 1.005 to 1.009, occasionally higher. It ma}' contain sugar and succinic acid, and after repeated tapping of the cyst, albumin. When not degenerated, the hydatid heads or the characteristic booklets are found in the contents of the cyst. Chaxgbs IX THE Cyst. — It is not known definitely how long the eehinococcus remains alive, probably many years, possibly as long as twent}' years. The most common change is death and the gradual inspissation of the contents and conversion of the cyst into a mass containing putty-like or granular material which may be partially calcified. Eemnants of the chitinous cyst wall or booklets may be found. These obsolete hydatid cysts are not infrequently found in the liver. A more serious termination is rupture, which may take place into a serous sac, or perforation may take place externally, when the cysts are discharged, as into the bronchi or alimentary canal or urinary passages. More unfavorable are the instances in which rupture occurs into the bile-passages or into the inferior cava. Eecovery ma}' follow the rupture and discharge of the hydatids externally. Sudden death has been known to follow the rupture. A third and very serious mode of termination is suppuration, which may occur spontaneously or follow rupture and is found most frequently in the liver. Geographical Distribution op the Echinococcus. — The disease prevails most extensively in those countries in which man is brought into close contact with the dog, particularly when, as in Australia, the dogs are used for herding sheep, the animal in which the larval form of Tcenia eehinococcus is most often found. In Iceland the cases are very numerous. In Europe the disease is not uncommon. In Great Britain and in North America it is rare, and a majority of the cases are in foreigners. Statistics of the prevalence of the disease in America have been published by Osier (1882), Sommer (1895-'96), and by Lyon (1902), who has collected 211 cases. Of these, 136 cases were in foreigners; in 92 the nationality was not stated; 10 were negroes; 2 Canadians, and only 1 a native American. Fifty-six cases occurred in Manitoba, in which province there is a large settlement of Icelanders, who have brought the disease with them. Only one instance is known in a Canadian-born ofl^spring of an Icelandic emigrant. Distribution in the Body. — Of 1,634 cases comprised in the statistics of -Davaine, Boeker, Finsen, and Neisser, the parasite existed in the liver in 820; in the lung or pleura in 137; in the abdominal organs, including the kidneys, bladder, and genitalia, in 331 ; in the nervous system in 122 ; in the circulatory system in 42; in other organs 179. Of the 241 eases in Lyon's series in this country the liver was the seat in 177, and the omentum, peritoneal cavity, and mesentery in 26. In 11 cases cysts were passed per rectum, in 7 cases cysts or booklets were expectorated, and in 2 cases passed per urethram.

  
    DISEASES CAUSED BY CESTODES. 35 Symptoms. — 1. Hydatids of the Liver. — Small cysts may cause no disturbance; large and growing cysts produce signs of tumor of the liver with great increase in the size of the organ. Naturally the physical signs depend much upon the situation of the growth. Near the anterior surface in the epigastric region the tumor may form a distinct prominence and have a tense, firm feeling, sometimes with fluctuation. A not infrequent situation is to the left of the suspensory ligament, the resulting tumor pushing up the heart and causing an extensive area of dulness in the lower sternal and left hypochondriac regions. In the right lobe, if the tumor is on the posterior surface, the enlargement of the organ is chiefly upward into the pleura and the vertical area of dulness in the posterior axillary line is increased. Superficial cysts may give what is known as the hydatid fremitus. If the tumor is palpated lightly with the fingers of the left hand and percussed at the same time with those of the right, there is felt a vibration or trembling movement which persists for a certain time. It is not always present, and it is doubtful whether it is peculiar to the hydatid tumors or is due, as Briangon held, to the collision of the daughter cysts. Very large cysts are accompanied by feelings of pressure or dragging in the hepatic region, sometimes actual pain. The general condition of the patient is at first good and the nutrition little, if at all, interfered with. Unless some of the accidents already referred to occur, the symptoms indeed may be trifling and due only to the pressure or weight of the tumor. Historically, one of the most interesting cases is that of the first Lord Shaftesbury (Achitopel), who had a tumor below the costal border for many years. It suppurated and was opened by the philosopher John Locke, his physician, who describes with great detail the escape of the bladder-like bodies. Among the Shaftesbury papers in the Eecord Office are several other cases collected by Locke ; the disease may have been more common in England at that period. Suppuration of the cyst changes the clinical picture into one of pyaemia. There are rigors, sweats, more or less jaundice, and rapid loss of weight. Perforation may occur into the stomach, colon, pleura, bronchi, or externally, and in some instances recovery has taken place. Perforation has occurred into the pericardium and inferior vena cava; in the latter case the daughter cysts have been found in the heart, plugging the tricuspid orifice and the pulmonary artery. Perforation of the bile-passages causes intense jaundice, and may lead to suppurative cholangitis. An interesting symptom connected with the rupture of hydatid cysts is the occurrence of urticaria, which may also follow aspiration of the cysts. Brieger has separated a highly toxic material from the fluid, and to it the symptoms of poisoning may be due. Diagnosis. — Cysts of moderate size may exist without producing symptoms. Large multiple echinococci may cause great enlargement with irregularity of the outline, and such a condition persisting for any time with retention of the health and strength suggests hydatid disease. An irregular, painless enlargement, particularly in the left lobe, or the presence of a large, smooth, fluctuating tumor of the epigastric region is also very suggestive, and in this situation, when accessible to palpation, it gives a sensation of a smooth elastic growth and possibly also the hydatid tremor. When suppu �

  
    36 DISEASES DUE TO ANIMAL PARASITES. ration occurs the clinical picture is really that of abscess, and only the existence of previous enlargement of the liver with good health would point to the fact that the suppuration was associated with hydatids. Syphilis may produce irregular enlargement without much disturbance in the health, sometimes also a very definite tumor in the epigastric region, but this is usually firm and not fluctuating. The clinical features may simulate cancer very closely. In a case which I reported the liver was greatly enlarged and there were many nodular tumors in the abdomen. The post mortem showed enormous suppurating hydatid cysts in the left lobe of the liver which had perforated the stomach in two places and also the duodenum. The omentum, mesentery, and pelvis also contained numerous cysts. As a rule, the clinical course of the disease would suffice to separate it clearly from cancer. Dilatation of the gall-bladder and hydronephrosis have both been mistaken for hydatid disease. In the former the mobility of the tumor, its shape, and the mucoid character of the contents suffice for the diagnosis. In some instances of hydronephrosis only the exploratory puncture could distinguish between the conditions. More frequent is the mistake of confounding a hydatid cyst of the right lobe pushing up the pleura with pleural effusion of the right side. The heart may be dislocated, the liver depressed, and dulness, feeble breathing, and diminished fremitus are present in both conditions. Frerichs lays stress upon the different character of the line of dulness ; in the echinococcus cyst the upper limit presents a curved line, the maximum of which is usually in the scapular region. Suppurative pleurisy may be caused by the perforation of the cyst. If adhesions result, the perforation takes place into the lung, and fragments of the cysts or small daughter ejsts may be coughed up. For diagnostic purposes the exploratory puncture should be used. As stated, the fluid is usually perfectly clear or slightly opalescent, the reaction is neutral, and the specific gravity varies from 1.005 to 1.009. It is non-albuminous, but contains chlorides and sometimes traces of sugar. Hooklets may be found either in the clear fluid or in the suppurating cysts. They are sometimes absent, however, as the cyst may be sterile. 2. EcHixococcus OF THE Eespikatory System. — Of 809 cases of single hydatid cyst collected by Thomas in Australia, the lung was affected in 134 cases. Of 241 American cases, in 16 the pleura or lung was affected. The larvas may develop primarily in the pleura and attain a large size. The s}Tnptoms are at first those of compression of the lung and dislocation of the heart. The physical signs are those of fluid in the pleura. The line of dulness may be quite irregular. As in the echinococcus of the liver, the general condition of the patient may be excellent in spite of the existence of extensive disease. Pleurisy is rarely excited. The cysts may become inflamed and perforate the chest wall. Cary and Lyon have analyzed 40 cases of primary echinococcus cjst of the pleura; death results in a majority of the cases from the toxgemia following the rupture and the absorption of the fluid or from the sepsis following suppuration. Echinococci occur more frequentty in the lung than in the pleura. If small, they may exist for some time without causing serious s}TiLptoms. In their growth they compress the lung and sooner or later lead to inflammatory processes, often to gangrene, and the formation of cavities which connect with the bronchi. Fragments of membrane or small cysts may be expectorated.

  
    DISEASES CAUSED BY CESTODES. 37 HEemorrhage is not infrequent. Perforation into the pleura with empyema is common. A majority of tlie cases are regarded during life as either phthisis or gangrene, and it is only the detection of the characteristic membranes or the booklets which leads to the diagnosis. Of a series of 21 cases, 17 recovered; 5 of the cases suppurated (C. H. Fleming, Victoria, personal communication) . 3. EcHiNOCOccus OF THE KiDNEYS. — In the collected statistics referred to above, the genito-urinary system comes second as the seat of hydatid disease, though here the affection is rare in comparison with that of the liver. ' Of the 341 American cases, there were 17 in which the kidneys or bladder were involved. The kidney may be converted into an enormous cyst resembling a hydronephrosis. The diagnosis is only possible by puncture and examination of the fluid. The cyst may perforate into the pelvis of the kidney, and portions of the membrane or cj'^sts may be discharged with the urine, sometimes producing renal colic. I have reported a case in which for many months the patient passed at intervals numbers of small cysts with the urine. The general health was little if at all disturbed, except by the attacks of colic during the passage of the parasites. 4. EcHiNOCOCCUS OF THE Kervous System. — The common cystic disease of the choroidal plexuses has been mistaken for hydatids. Davies Thomas, of Australia, has tabulated 97 cases, including some of the Cysticercus celluloses. According to his statistics, the cyst is more common on the right than on the left side, and is most frequent in the cerebrum. The symptoms, very indefinite, as a rule, are those of tumor. Persistent headache, convulsions, either limited or general, and gradually developing blindness have been prominent features in many cases. Multilocular Echinococcus. — This form merits a brief separate description, as it differs so remarkably from the usual type. It has been met with only in Bavaria, Wlirtemberg, the adjacent districts of Switzerland, and in the Tyrol. Possett has reported 13 cases from von Eokitansky's clinic at Innsbruck. In the United States six cases have been described, chiefly in Germans. Delafield and Prudden's patient had lived there five years, and for a year before his death had been jaundiced. A fluctuating tumor was found in the right flank, apparently connected with the liver. This was opened, and death followed from haemorrhage. In Oertel's case the patient had lived there ten years. He was deeply jaundiced, and had a tumor mass at the right border of the liver, which was enlarged. Bacon resected a cyst from the left lobe of the liver. The primary tumor presents irregularly formed cavities separated from each other by strands of connective tissue, and lined with the echinococcus membrane. The cavities are filled with a gelatinous material, so that the tumor has very much the appearance of an alveolar colloid cancer. It is quite possible that a special form of taenia echinococcus represents the adult type of this peculiar parasite. This form is almost exclusively confined to the liver, and the symptoms resemble more those of tumor or cirrhosis. The liver is, as a rule, enlarged and smooth, not irregular as in presence of the ordinary echinococcus. Jaundice is a common symptom. The spleen is usually enlarged, there is progressive emaciation, and toward the close hsemorrhages are common.

  
    38 DISEASES DUE TO ANIMAL PARASITES. Treatment of Echinococcus Disease. — Medicines are of no avail. Postmortem reports show that in a considerable number of cases the parasite dies and the cyst becomes harmless. Operative measures should be resorted to when the cyst is large or troublesome. The simple aspiration of the contents has been successful in a large number of cases, and as it is not in any way dangerous, it may be tried before the more radical procedure of incision and evacuation of the cysts. Suppuration has occasionally followed the puncture. Injections into the sac should not be practised. With modern methods surgeons now open and evacuate the echinococcus cysts with great boldness, and the Australian records, which are the most numerous and important on this subject, show that recovery is the rule in a large proportion of the cases. Suppurative cysts in the liver should be treated as abscess. ISTaturally the outlook is less favorable. The practical treatment of h3'datid disease has been greatly advanced by Australian surgeons. The works of the Australian physicians James Graham and Thomas may be consulted for interesting details in diagnosis and treatment. E. DISEASES CAUSED BY NEMATODES. I. ASCARIASIS. Ascaris Lumbricoides, the most common human parasite, is found chiefly in children. The female is from 7 to 12 inches in length, the male from 4 to 8 inches. In form it is cylindrical, pointed at both ends, with a yellowish-brown, sometimes a slightly reddish color. Four longitudinal bands can be seen, and it is striated transverseh''. The ova, which are sometimes found in large numbers in the faeces, are small, brownish-red in color, elliptical, and have a very thick covering. They measure 0.075 mm. in length and 0.058 mm. in width. The life history has been demonstrated to be " direct " — i. e., without intermediate host. The parasite occupies the upper portion of the small intestine. Usually not more than one or two are present, but occasionally they occur in enormous numbers. The migrations are peculiar. They may pass into the stomach, whence thej^ may be ejected by vomiting, or they may crawl up the oesophagus and enter the phar^mx, from which they may be withdrawn. A child under my care in the small-pox department of the Montreal General Hospital, during convalescence, withdrew in this way more than thirty round worms within a few weeks. In other instances the worm reaches the larynx, and has been known to produce fatal asphyxia, or, passing into the trachea, to cause gangrene of the lung. They may go through the Eustachian tube and appear at the external meatus. The worms have been found in extraordinary numbers in the bile-ducts. Eemarkable specimens exist in the Dupuytren, the Wistar-Horner (Philadelphia), and the N'etley Museums. Chalmers (Ceylon) and Leys (U. S. jST.) have called attention to their importance in causing abscess of the liver. Ebstein reports certain markings, strangulations, on the round worm, as if they had been nipped in the bile-ducts ! The bowel may be blocked, or in rare instances an ulcer may be perforated. Even the healthy bowel wall may be penetrated (Apostolides). A peculiarly irritating substance, often evident to the sense of smell in

  
    DISEASES CAUSED BY NEMATODES. 39 handling specimens, is formed by the round worms. Peiper and others suggest that the nervous symptoms, sometimes resembling those of meningitis, are due to this poison. Chauffard, Marie, and Tauchon have gone still further, and report a remarkable condition of fever, intestinal symptoms, foul breath, and intermittent diarrhoea in connection with the presence of lumbricoides. They call it typho-lumbricosis. The febrile condition may continue for a month or more. There may be eosinophilia to 25 per cent to 30 per cent, and in some cases a marked anaemia. The question of the toxins produced by intestinal parasites is still an open one. A few parasites may cause no disturbance. In children there are irritative symptoms usually attributed to worms, such as restlessness, irritability, picking at the nose, grinding of the teeth, twitchings, or convulsions. Treatment. — Santonin can be given, mixed with sugar, in doses of from one half to one grain for a child and two to three grains for an adult, followed by a calomel or a saline purge. The dose may be given for three or four days. An unpleasant consequence which sometimes follows the administration of this drug is xanthopsia or yellow vision. Oxyuris Vermicularis (Thread-worm; Pin-worm). — This common parasite occupies the rectum and colon. The male measures about 4 mm. in length, the female about 10 mm. They produce great irritation and itching, particularly at night, symptoms which become intensely aggravated by the nocturnal migration of the parasites. The oxyuris may traverse the intestinal wall, and has been found in the peritoneal cavity, where they may form verminous tubercles in Douglas's fossa or peri-rectal abscesses. The patients become extremely restless and irritable, the sleep is often disturbed, and there may be loss of appetite and ansemia. Though most common in children, the parasite occurs at all ages. The worm is readily detected in the faeces. Infection probably takes place through the water, or possibly through salads, such as lettuce and cresses. A person the subject of the worms passes ova in large numbers in the faeces, and the possibility of reinfection must be scrupulously guarded against. The treatment is simple, though occasionally there are instances in which all forms of medication are resisted. A case is mentioned of a gentleman, aged forty, who had suffered from childhood and had failed to obtain any benefit from prolonged treatment by many helminthologists. Santonin may be used in small doses, and mild purgatives, particularly rhubarb. Large injections containing carbolic acid, vinegar, quassia, aloes, or turpentine may be employed. In children the use of cold injections of strong salt and water is usually efficacious. They should be repeated for at least ten days. In giving the injection care should be taken to have the hips well elevated, so that the fluid can be retained as long as possible. For the intense itching and irritation at night, vaseline may be freely used, or belladonna ointment. The " cat " ascaris and the " dog " ascaris are occasional parasites in man. II. TRICHINIASIS. The Trichina spiralis in its adult condition lives in the small intestine. The disease is produced by the embryos, which pass from the intestines and reach the voluntary muscles, where they finally become encapsulated larvae — ■

  
    40 DISEASES DUE TO ANIMAL PARASITES. muscle trichina. It is in the migration of the embryos (possibly from poisons produced by them) that the group of symptoms known as trichiniasis is produced. The ovoid cysts were described in human muscle by Tiedemann in 1833, and by Hilton in 1833; the parasite was figured and named by Kichard Owen. Leidy in 1845 described it in the pig. For a long time the trichina was looked upon as a pathological curiosity; but in 1860 Zenker discovered in a girl in the Dresden Hospital, who had sjonptoms of typhoid fever, both the intestinal and muscle forms, and established their connection with a serious and often fatal disease. Description of the Parasites. — (a) Adult or intestinal form. The female measures from 3 to 4 mm.; the male, 1.5 mm., and has two little projections from the hinder end. (b) The larva or muscle trichina is from 0.6 to 1 mm. in length and lies coiled in an ovoid capsule, which is at first translucent, but subsequently opaque and infiltrated with lime salts. The worm presents a pointed head and a somewhat rounded tail. When flesh containing the trichinse is eaten by man or by any animal in which the development can take place, the capsules are digested and the trichinas set free. They pass into the small intestine, and about the third day attain their full growth and become sexually mature. Virchow's experiments have shown that on the sixth or seventh day the embryos are fully developed. The young produced by each female trichina have been estimated at several hundred. Leuckart thinks that various broods are developed in succession, and that as many as a thousand embryos may be produced by a single worm. The time from the ingestion of the flesh containing the muscle trichina to the development of the brood of embryos in the intestines is from seven to nine days. The female worm penetrates the intestinal wall and the embryos are probably discharged directly into the IjTnph spaces (Askanazy), thence into the venous system, and by the blood stream to the muscles, which constitute their seat of election. J. Y. Graham reviewed the question of the mode of transmission in an exhaustive monograph, and he gives strong arguments in favor of the transmission through the blood stream. After a preliminary migration in the intermuscular connective tissue they penetrate the primitive muscle-fibres, and in about two weeks develop into the full-grown muscle form. In this process an interstitial myositis is excited and gradually an ovoid capsule develops about the parasite. Two, occasionally three or four, worms may be seen within a single capsule. This process of encapsulation has been estimated to take about six weeks. Within the muscles the parasites do not undergo further change. Gradually the capsule becomes thicker, and ultimately lime salts are deposited within it. This change may take place in man within four or five months. In the hog it may be deferred for many years. The calcification renders the cyst visible, and since first seen by Tiedemann and Hilton, these small, opaque, oat-shaped bodies have been familiar objects to demonstrators of normal and morbid anatomy. The trichina may live within the muscles for an indefinite period. They have been found alive and capable of developing as late as twenty or even twenty-five years after their entrance into the system. In many instances, however, the worms are completely calcified. The trichina has been found or " raised " in twenty-six

  
    DISEASES CAUSED BY NEMATODES. 41 different species of animals (Stiles). Medical literature abounds in references to its presence in fish, earthworms, etc., but these parasites belong to other genera. In fsecal examinations for the parasite it is well to remember that the " cell body " of the anterior portion of the intestine is a diagnostic criterion of the T. spiralis. Experimentally, guinea-pigs and rabbits are readily infected by feeding them with muscle containing the larval form. Dogs are infected with difficulty ; cats more readily. Experimentally, animals sometimes die of the disease if large numbers of the parasites have been eaten. In the hog the trichinae, like the cysticerci, cause few if any symptoms. An animal the muscles of which are swarming with living trichinge may be well nourished and healthy-looking. An important point also is the fact that in the hog the capsule does not readily become calcified, so that the parasites are not visible as in the human muscles. Incidence. — Man is infected by eating the flesh of trichinous hogs. In Germany, where a thorough and systematic microscopic examination of all swine flesh is made, the proportion of trichinous hogs is about 1 in 1,852. At the Berlin abattoir, where the microscopic examination is conducted by a staff of over eighty men and women, two portions are taken from the abdominal muscles, from the diaphragm, and from the intercostal muscles, and one piece from the muscles of the larynx and tongue. A special compressor is used to flatten the fragments of the muscle, and the examination is made with a magnifying power of from 70 to 100 diameters. Statistics are not available in England. In America inspections have been made since 1893. The percentage of animals found infected has ranged from 1.04 to 1.95. In- 1883, in conjunction with A. W. Clement, I examined 1,000 hogs at the Montreal abattoir, and found only 4 infected. Modes of Infection. — The danger of infection depends entirely upon the mode of preparation of the flesh. Thorough cooking, so that all parts of the meat reach the boiling point, destroys the parasites ; but in large joints the central portions are often not raised to this temperature. The frequency of the disease in different countries depends largely upon the habits of the people in the preparation of pork. In North Germany, where raw ham and Wurst are freely eaten, the greatest number of instances have occurred. In South Germany, France, and England cases are rare. In the United States the greatest number of persons attacked have been Germans. Salting and smoking the flesh are not always sufficient, and the Havre experiments showed that animals are readily infected when fed with portions of the pickled or the smoked meat as prepared in America. Carl Fraenkel, however, states that the experiments on this point have been negative, and that it is very doubtful if any cases of trichiniasis in Germany have been caused by American pork. Germany has yet to show a single case of trichiniasis due to pork of unquestioned American origin. Frequency of Infection. — H. U. Williams, of Buffalo, made a thorough study of the muscle from 505 unselected autopsies, and found 27 cases of trichiniasis, 5.3 per cent. The subjects had all died of causes other than trichiniasis. This important study shows how wide-spread is the disease, and that in reality we frequently overlook the sporadic form, a mistake which is now less often made, owing to T. E. Brown's discovery of the associated eosinophilia.

  
    42 DISEASES DUE TO AXIMAL PARASITES. The disease often occurs in epidemics, a large number of persons being infected from a single source. Among the best known of these, one occurred at Hedersleben, in which there were 337 persons affected, and another at Emersleben, in which there were 250 persons attacked. The extensive outbreaks of this sort have been, with few exceptions, in jSTorth Germany, and they are a comment on the inefficiency of the inspection. The statistics on the subject in the United States by Alfred Mann, by the late F. A. Packard, of Philadelphia, and more exhaustively by C. W. Stiles, who states that up to 1893 there was a total of 709 cases; since then he says, in a letter, 1898, there have been 40 or 50 cases reported. He thinks that 900 would cover the total number reported to that date. According to States, New York heads the list with 129 cases; Illinois shows 119; Massachusetts, 115; Iowa, 108, Xo doubt many cases escape detection, and the disease is not very uncommon. The sporadic cases are often overlooked. Seven cases occurred in my wards within a few years. Symptoms. — The ingestion of trichinous flesh is not necessarily followed by the disease. When a limited number are eaten only a few embryos pass to the muscles and may cause no symptoms. Well-characterized cases present a gastro-intestinal period and a period of general infection. In the course of a few days after eating the infected meat there are signs of gastro-intestinal disturbance — pain in the abdomen, loss of appetite, vomiting, and sometimes diarrhoea. The preliminary symptoms, however, are by no means constant, and in some of the large epidemics cases have been observed in which they have been absent. In other instances the gastro-intestinal features have been marked from the outset, and the attack has resembled cholera nostras. Pain in different parts of the body, general debility, and weakness have been noted in some of the epidemics. The invasion s^Tuptoms occur betAveen the seventh and the tenth day, sometimes not until the end of the second week. There is fever, except in very mild cases. Chills are not common. The thermometer may register 102° or 104°, and the fever is usually remittent or intermittent. The migration of the parasites into the muscles excites a more or less intense myositis, which is characterized by pain on pressure and movement, and by swelling and tension of the muscles, over which the skin may be oedematous. The limbs are placed in the positions in which the muscles are in least tension. The involvement of the muscles of mastication and of the larynx may cause difficult)' in chewing and swallowing. In severe cases the involvement of the diaphragm and intercostal muscles may lead to intense dyspnoea, which sometimes proves fatal. CEdema, a feature of great importance, may be early in the face, particularly about the eyes. Later it occurs in the extremities when the swelling and stiffness of the muscles are at their height. Profuse sweats, tingling and itching of the skin, and in some instances urticaria, have been described. Blood. — A marked leucoc}i:osis, which may reach above 30.000, is present. A special feature is the extraordinary increase in the number of eosinophilic cells, which may comprise more than 50 per cent of all the leucocytes. There were in four years, in the Jolins Hopkins Hospital, 7 cases in which this eosinophilia was most pronounced. In 4 of them the diagnosis was actually suggested by the great increase in the eosinophiles ; in 1 case they reached 68 per cent of the total number of leucocytes.

  
    DISEASES CAUSED BY NEMATODES. 43 The general nutrition is much disturbed and the patient becomes emaciated and often anaemic, particularly in the protracted cases. The patellar tendon reflex may be absent. The patients are usually conscious, except in cases of very intense infection, in which the delirium, dry tongue, and tremor give a picture suggesting typhoid fever. In addition to the dyspnoea present in the severer infections, there may be bronchitis, and in the fatal cases pneumonia or pleurisy. In some epidemics polyuria has been a common symptom. Albuminuria is frequent. The intensity and duration of the symptoms depend entirely upon the grade of infection. In the mild cases recovery is complete in from ten to fourteen days. In the severe forms convalescence is not established for six or eight weeks, and it may be months before the patient recovers the muscular strength. One case in the Hedersleben epidemic was weak eight years after the attack. Of 73 fatal cases in the Hedersleben epidemic, the greatest mortality occurred in the fourth and fifth and sixth weeks ; namely, 53 cases. Two died in the second week with severe choleraic symptoms. The mortality has ranged in difl:erent outbreaks from 1 or 3 per cent to 30 per cent. In the Hedersleben epidemic 101 persons died. Among 456 cases reported in the United States there were 133 deaths. The anatomical changes are chiefly in the voluntary muscles. The trichinae enter the primitive muscle bundles, which undergo granular degeneration with marked nuclear proliferation. There is a local myositis, and gradually about the parasite a cyst wall is formed. These changes, as well as the remarkable alterations in the blood, have been described in full by Thomas R. Brown. Cohnheim has described a fatty degeneration of the liver and enlargement of the mesenteric glands. At the time of death in the fourth or fifth week or later, the adult trichinae are still found in the intestines. The prognosis depends much upon the quantity of infected meat which has been eaten and the number of trichinae which mature in the intestines. In children the outlook is more favorable. Early diarrhoea and moderately intense gastro-intestinal symptoms are, as a rule, more favorable than constipation. Diagnosis. — The disease should always be suspected when a large birthday party or Fest among Germans is followed by cases of apparent typhoid fever. The parasites may be found in the remnants of the ham or sausages used on the occasion. The worms may be discovered in the stools. The stools should be spread on a glass plate or black background and examined with a low-power lens, when the trichinas are seen as small, glistening, silvery threads. In doubtful cases the diagnosis may be made by the removal of a small fragment of muscle. A special harpoon has been devised for this purpose, by means of which a small portion of the biceps or of the pectoral muscle may be readily removed. Under cocaine anaesthesia an incision may be made and a small fragment removed. The disease may be mistaken for acute rheumatism, particularly as the pains are so severe on movement, but there is no special swelling of the joints. The great increase in the eosinophiles in the blood is, as mentioned above, a most suggestive point in diagnosis. The tenderness is in the muscles both on pressure and on movement. The intensity

  
    44 DISEASES DUE TO ANIMAL PARASITES. of the gastro-intestinal symptoms in some cases has led to the diagnosis of cholera. Many of the former epidemics were doubtless described as typhoid fever, which the severer cases, owing to the prolonged fever, the sweats, the delirium, dry tongue, and gastro-intestinal symptoms, somewhat resemble. The pains in the muscles, with tension and swelling, oedema, particularly about the eyes, and shortness of breath, are the most important diagnostic points. Prophylaxis. — It is not definitely known how swine become diseased. It has been thought that they are infected from rats about slaughter-houses, but it is just as reasonable to believe that the rats are infected by eating portions of the trichinous flesh of swine. The swine should, as far as possible, be grain-fed, and not, as is so common, allowed to eat offal. The most satisfactory prophylaxis is the complete cooking of pork and sausages, and to this custom in England, France, South Germany, and the United States, immunity is largely due. Treatment. — If it has been discovered within twenty-four or thirty-six hours that a large number of persons have eaten infected meat, the indications are to thoroughly evacuate the gastro-intestinal canal. Purgatives of rhubarb and senna may be given, or an occasional dose of calomel. Glycerin has been recommended in large doses, in order that by pa^ssing into the intestines it may by its hygroscopic properties destroy the worm. Male-fern, kamala, santonin, and thymol have all been recommended in this stage. Turpentine may be tried in full doses. There is no doubt that diarrhoea in the first week or ten days of the infection is distinctly favorable. The indications in the stage of invasion are to relieve the pains, to secure sleep, and to support the patient's strength. There are no medicines which have any influence upon the embryos in their migration through the muscles. III. ANKYLOSTOMIASIS. (Uncinariasis ; Hook- Worm Disease ; Miner's Ansemia ; Egyptian Chlorosis, etc.) History. — In 1843 Dubini first described the hook-worm in man. Griesinger demonstrated its connection with the Egyptian chlorosis, a disease which Sandwith states is mentioned by the old Egyptian writers of between three and four thousand years ago. Subsequently the disease was described in the tunnel-workers at St. Gothard, and from this time on has been recognized as an important cause of tropical anaemia and the anaemia of miners, brick-workers, and tunnel-workers. Incidence. — The parasite is widely spread in tropical and subtropical countries, and is one of the most fatal of all parasitic diseases. In Porto Eico, in 1906-7 more than 89,000 cases were treated by the permanent commission. An attempt is being made to stamp out the disease, which causes thousands of deaths, usually by a progressive anaemia with anasarca. While it was known that a few cases occurred in the United States, it was not until the interest aroused in tropical diseases by the Spanish-American War and the work of Ashf ord in Porto Eico that the attention of American physicians was called to the disease. Eeports of cases were published in 1901 and 1902, and in the latter year Stiles took up the study of the problem and dem^onstrated to

  
    DISEASES CAUSED BY NEMATODES. 45 the astonishment of the profession that the disease was endemic in many places, and was tlie cause of the common anasmia of the Southern States. It has been found among the miners in Pennsylvania, but fortunately not to any great extent. In the Philippines it is not uncommon. Among the miners of Germany and Austro-Hungary the disease has increased very much of late years. The disease is very prevalent in Westphalia. During the year 1903, 3,000 patients were treated for ankylostomiasis in the Bochum Hospital. In England much interest was aroused in the discovery by Haldane that the ansemia of the Cornish miners was due to the ankylostoma. In Egypt the disease is very prevalent, not . only among the natives, but among the Indian coolies. The superb monograph of Loos of the Government school, Cairo, may be referred to for details of the biology of the parasite. It prevails extensively in Queensland. Parasite. — The worm is a strongyle, occurring in two forms, the OldWorld Ankylostoma duodenale and the New- World Uncinaria americana, described by Stiles. Loos and Stiles now believe that the American species should not be classed with Uncinaria, and the new name of Necator americanus is suggested. The parasites have the same general characters ; the males are 7 to 11 mm. in length, the females 10 to 18 mm. The American worm is the longer, and has well-marked specific peculiarities. The mouth is provided with a heavy armature of sharp teeth, with which they pierce the mucosa of the bowel, and by means of a strong muscular oesophagus suck the blood. The male has a prominent caudal expansion or bursa. The eggs are 64 to 76 ^ by 36 to 40 /a in the American form, and 52 to 60 /* by 32 ju, in the European form; they are laid in segmentation, forming very characteristic bodies in the faeces of infected persons. The development is direct without an intermediate host. The embryo lives in the water or moist ground and passes through the rhabditiform stage. The mode of entrance into the body has been much discussed. The larvae may live for months in the mud and water of the mines. It may be taken into the body with the drinking-water or with the dirt from the hands of the miners and tunnel-workers, or in the soil deliberately eaten in some instances by the earth feeders — the geophagi — in the Southern States. Loos showed that the embryo worms readily enter the skin and are carried by the veins to the right side of the heart and to the lungs. Escaping from the pulmonary vessels into the air spaces, they pass up the bronchi and trachea to the pharynx and so down the gullet to the stomach and intestines. These remarkable observations of Loos have been confirmed by Schaudinn. Bentley, Allen J. Smith, and others have suggested that the " ground-itch " of the tropics, a peculiar form of dermatitis, may be due to the penetration of the skin by the ankylostoma embryos, and Boycott and Haldane think that the skin eruption known as the " bunches " in the Cornish miners may be associated with the entrance of the worms. The adult worm lives in the small intestine, chiefly in the jejunum, but it may be found in the duodenum or in the colon, rarely in the stomach. The duration of life in the bowel has not been determined. It is probably a matter of years. The liability to reinfection is of course very great. Symptoms. — The following factors, referred to by Stiles in his monograph (Hygienic Laboratory Bulletin, No. 10, Washington, 1903), have to be con �

  
    46 DISEASES DUE TO ANIMAL PARASITES. sidered: The constant drain on the system by the sucking of blood can no longer as formerly be regarded as the chief cause of the anaemia. Through the wounds bacterial infection may take place; the wall of the bowel may be much thickened and degenerated, so that its functions are interfered with; and, lastly, it is quite possible that toxic substances are produced by the parasites which act injuriously upon the patient. Blood is rarely found in the stools. A considerable number of parasites must be present to cause any symptoms. The investigations of many physicians in the Southern States have shown that in some districts a very considerable percentage of even comparatively healthy children have the ova in the stools. Among miners the anaemia may be absent, as sho-woi by the studies of Haldane and. Boycott in Cornwall. Stiles groups the cases into the three divisions of light, medium, and severe. At the onset in the stage of incubation there may be gastro-intestinal irritation, and, according to Sandwith, fever. In the advanced condition anaemia is the most characteristic feature. The skin is of a dirty, muddy hue, sometimes of a waxy white color. In the Southern States it is known as the Florida complexion. There is a lack of lustre in the eyes and a dull, heavy expression, and Stiles tliinks there is something very characteristic about the blank, lack-lustre stare in this disease. In children there is much interference in the growth, so that they are stunted and ill-developed. As the disease advances and the anemia becomes more pronounced, the liver and the spleen become somewhat enlarged, and there is an effusion into the abdomen, so that there is a pot-bellied condition, due partly to the causes just mentioned and partly to the flatulent distention. OEdema of the feet is not uncommon. The cardio-vascular features are those of severe anaemia — palpitation, shortness of breath, cardiac bruits. In a very characteristic case in my wards from Xorth Carolina, in which the blood was carefully studied by Boggs, the red blood-corpuscles were 2,742,000, hasmoglobin 37 per cent, leucocytes 55,000. The differential count gave pol}Tiuclear neutrophiles 51.8; small mononuclears 26.4; large mononuclears 15.4; eosinophiles 4.6; mastcells 1.8. The eosinophilia is a most important feature of the disease, being present in 94 per cent of the cases (Boycott and Haldane). Diagnosis. — The diagnosis is very simple. The eggs are characteristic. It is well to examine the stools after the use of the thjTnol. Stiles states that the blotting-paper test is useful when a microscopical examination can not be made. A portion of the faeces is placed upon white blottingpaper, and if allowed to stand for about an hour there is a reddishbro-^Ti staiu suggestive of blood. Eosinophilia is a most valuable diagnostic sign. Some idea of the intensity of the infection may be gained by the number of ova in the cubic centimetre of faeces. Grasse, quoted by Manson, states that from 150 to 180 eggs per cubic centimetre indicates an infection of about 1,000 worms. Prophylaxis. — In the rural districts of the Southern States the disease is associated with the absence of proper sanitary conditions, particularly latrines, etc. The infection is more common in the summer than in the winter, and whites appear to be relatively more frequently attacked than the blacks. In infected regions the wearing of shoes should be made compulsory.

  
    DISEASES CAUSED BY NEMATODES. 47 The prophylaxis in miners is an important national problem. New miners should j)ass a careful medical examination. Infected miners before resuming work should present a certificate of freedom from the disease. Each working colliery should provide suitable closet accommodation, in infected mines, 1 to every 20 men of the total staff. They are to be emptied and disinfected daily. These regulations, adopted in Hungary, as given by Oliver, will do much to limit the spread of the disease. Prognosis. — The prognosis is good, except in the advanced cases of anaemia. The figures already stated from Porto Rico indicate its fatality under suitable conditions. Ashford and King estimate that at least 30 per cent of the deaths are due to it. Treatment. — After a few days' preliminary dieting the patient is given half a drachm of thymol, repeated in two hours, and then two hours later a dose of castor oil. Sandwith states that about a drachm of thymol in the twenty-four hours is perfectly efficacious. He recommends giving the thymol in brandy or whisky. In very debilitated patients it should be given in smaller doses and over a longer period. The stools should be carefully examined at intervals of a few days, and the treatment should be repeated if the ova are still present. The worms are not always easy to destroy. Male-fern may be given in doses of from a drachm to two drachms, followed by a saline purge. The general treatment is that of anaemia. IV. FILARIASIS. For a full discussion of the zoological relations of this important group, see Stiles' article in my " System of Medicine,'.' Vol. I. Under the general term Filaria sanguinis Jiominis three species of nematodes are included: Filaria bancrofti, Cobold, 1877. This is the ordinary blood filaria. The embryos are found in the peripheral circulation only during sleep or at night. The mosquito is the intermediate host. The embryos measure 270 to 340 fi long by 7 to 11 /I. broad ; tail pointed. The adult male measures 83 mm. long by 0.407 mm. broad ; the tail forms two turns of a spiral. The adult female measures 155 mm. long by 0.715 mm. broad; vulva 2.56 nun. from anterior extremity; eggs 38 fi by 14 ju,. This is the species to which the haematochyluria and elephantiasis are attributed. Filaria diurna, Manson, 1891. The larvs agree with the preceding, except that Manson indicates the absence of granules in the axis of the body. The worms occur in the peripheral circulation only during the day, or when the patient stays awake. Manson suspects that the Filaria loa represents the adult stage. Filaria perstans, Manson, 1891. Only the embryos are known. These are much smaller than the preceding — 200 yu long, posterior extremity obtuse, anterior extremity with a sort of retractile rostellum. Manson is inclined to regard the Filaria perstans as the cause of crawcraw, a papillo-pustular skin eruption of the west coast of Africa, which is probably the same as Nielly's dcrmatose parasitaire, the parasite of which was called by Blanchard Rhahditis Nielhji. Manson has shown that in the blood of the aboriginal Indians in British Guiana there are two forms of filarial

  
    48 DISEASES DUE TO ANIMAL PARASITES. embryos which differ somewhat from the ordinary types. Daniels and Ozzard have shown the extraordinary prevalence of these parasites in the aborigines — fully 58 per cent. Daniels has found the mature filariae in two subjects in the upper part of the mesentery, near the pancreas and in the subpericardial fat. The most important of these is the Filaria Bancrofti, which produces the haematochyluria and the lymph-scrotum. The female produces an extraordinary number of embryos, which enter the blood current through the lymphatics. Each embryo is within its shell, which is elongated, scarcely perceptible, and in no way impedes the movements. They are about the ninetieth part of an inch in length and the diameter of a red blood-corpuscle in thickness, so that they readily pass through the capillaries. They move with the greatest activity, and form very striking and readily recognized objects in a blood-drop under the microscope. A remarkable feature is the periodicity in the occurrence of the embryos in the blood. In the daytime they are almost or entirely absent, whereas at night, in typical cases, they are present in large numbers. If, however, as Stephen Mackenzie has shown, the patient, reversing his habits, sleeps during the daj^, the periodicity is reversed. In the case reported by Lothrop and Pratt the number of embryos per cubic centimetre of blood was calculated hourly during the night; it rose steadily from four o'clock in the afternoon till midnight, when 3,100 per c.cm. were present, then fell, none being found at ten o'clock the following morning. The further development of the embryos is associated with the mosquito, which at night sucks the blood and in this way frees them from the body. After developing a little it was thought that they were set free in the water by the death of the host. S. P. James has found them in the tissues of the proboscis of the mosquito, and the infection is probably direct, as in malaria. The filariae may be present in the body without causing any symptoms. In the blood of animals filariee are very common and rarely cause inconvenience. It is only when the adult worms or the ova block the lymph channels that certain definite symptoms occur, Manson suggests that it is the ova (prematurely discharged), which are considerably shorter and thicker than the full-grown embryos, which block the lymph channels and produce the conditions of haematochyluria, elephantiasis, and lymph-scrotum. The parasite is widely distributed, particularly in tropical and subtropical countries. Guiteras has shown that the disease prevails extensively in the Southern States, and since his paper appeared contributions have been made by Matas, of New Orleans, Mastin, of Mobile, De'Saussure, of Charleston, and Opie. The effects produced may be described under the following conditions: 1. H^MATOCHYLURiA. — Without any external manifestations, and in many cases without special disturbance of health, the subject from time to time passes urine of an opaque white, milky appearance, or bloody, or a chylous fiuid which on settling shows a slightly reddish clot. The urine may be normal in quantity or increased. The condition is usually intermittent, and the patient may pass normal urine for weeks or months at a time. Microscopically, the chylous urine contains minute molecular fat granules, usually red blood-corpuscles in various amounts. The embryos were first discovered by Demarquay, at Paris (1863), and in the urine by Wucherer, at Bahia, in 1866. It is remarkable for how long the condition may persist without seri �

  
    . DISEASES CAUSED BY NEMATODES. 49 ous impairment of the health. A patient, sent to me by Dawson, of Charleston, has had hsematochyluria intermittently for eighteen years. The only inconvenience has been in the passage of the blood-clots which collect in the bladder. At times he has also uneasy sensations in the lumbar region. The embryos are present in his blood at night in large numbers. Chyluria is not always due to, the filaria. The non-parasitic form of the disease is considered elsewhere. Opportunities for studying the anatomical condition of these cases rarely occur. In the case described by Stephen Mackenzie the renal and peritoneal lymph plexuses were enormously enlarged, extending from the diaphragm to the pelvis. The thoracic duct above the diaphragm was impervious. 2. Lymph-Scrotum and certain forms of elephantiasis are also caused by the filaria. In the former the tissues of the scrotum are enormously thickened and the distended lymph-vessels may be plainly seen. A clear, sometimes a turbid, fluid follows puncture of the skin. The question of the relation of filarise to the forms of tropical elephantiasis has been reopened, and it seems doubtful if all depend upon filarise. Treatment. — So far as I know, no drug destroys the embryos in the blood. In infected districts the drinking-water should be boiled or filtered. In cases of chyluria the patients should use a dry diet and avoid all excess of fat. The chyle may disappear quite rapidly from the urine under these measures, but it does not necessarily indicate that the case is cured. So long as clots and albumin are present the leak in the lymphoid varix is not healed, although the fat, not being supplied to the chyle, may not be present. A single tumblerful of milk will at once give ocular proof of the patency or otherwise of the rupture in the varix (Manson). The surgical treatment of some of these cases is most successful, particularly in the removal of the adult filarise from the enlarged lymph-glands, especially in the groin. Maitland states that during seven years 25 operations of this kind have been performed without serious symptoms. In a case of Primrose's, of Toronto, the parasites were absent from the blood six and a half months after operation. V. DRACONTIASIS (Guinea-worm Disease). The Filaria or Dracunculus medinensis is a widely spread parasite in parts of Africa and the East Indies. In the United States instances occasionally occur. Jarvis reports a case in a post chaplain who had lived at Fortress Monroe, Va., for thirty years. Van Harlingen's patient, a man aged forty-seven, had never lived out of Philadelphia, so that the worm must be included among the parasites of this country. A majority of the cases reported in American journals have been imported. Only the female is known. It develops in the subcutaneous and intermuscular connective tissues and produces vesicles and abscesses. In the large majority of the cases the parasite is found in the leg. Of 181 cases, in 124 the worm was found in the feet, 33 times in the leg, and 11 times in the thigh. It is usually solitary, though there are cases on record in which six or more have been present. It is cylindrical in form, about 2 mm. in diameter, and from 50 to 80 cm. in length.

  
    50 DISEASES DUE TO ANIMAL PARASITES. The worm gains entrance to the system through the stomach, not through the skin, as was formerly supposed. It is probable that both male and female are ingested; but the former dies and is discharged, while the latter after impregnation penetrates the intestine and attains its full development in the subcutaneous tissues, where it may remain quiescent for a long time and can be felt beneath the skin like a bundle of string. The worm contains an enormous number of living embryos, and to enable them to escape she travels slowly downward head first, and, as mentioned, usually reaches the foot or ankle. The head then penetrates the skin and the epidermis forms a little vesicle, which ruptures, and a small ulcer is left, at the bottom of which the head often protrudes. The distended uterus ruptures and the embryos are discharged in a whitish fluid. After getting rid of them the worm will spontaneously leave her host. In the water the embryos develop in the cyclops — a small crustacean — and it seems likely that man is infected by drinking the water containing these developed larvae. When the worm first appears it should not be disturbed, as after parturition she may leave spontaneously. When the worm begins to come out a common procedure is to roll it round a portion of smooth wood and in this way prevent the retraction, and each day wind a little more until the entire worm is withdrawn. It is stated that special care must be taken to prevent tearing of the worm, as disastrous consequences sometimes follow, probably from the irritation caused by the migration of the embryos. The parasite may be excised entire, or killed by injections of bichloride of mercury (1 to 1,000). It is stated that the leaves of the plant called amarpattee are almost a specific in the disease. Asafcetida in full doses is said to kill the worm. In East Africa Kolb states that he found in the abdominal cavity of a recently killed native Massai several large nematode worms believed to be allied to the filaria medinensis. He thinks this parasite is possibly associated with what is known as the Massai disease, characterized by attacks of fever lasting some three days, with tenderness of the abdomen and vomiting. Kolb thinks that in these cases the filariae which have become encysted about the liver " as a normal event in their life history burst their cysts, the contents escaping into the peritoneal cavity, thereby giving rise to the symptoms."    The subject is one which requires further investigation. VI. OTHER NEMATODES. Filariae. — Among less important filarian worms parasitic in man the following may be mentioned : Filaria loa, which is a cylindrical worm of about 3 cm. in length and whose habitat is beneath the conjunctiva. It has been found on the West African coast, in Brazil, and in the West Indies. Filaria lentis, which has been found in a cataract. Three specimens have been found together. Filaria lahialis, which has been found in a pustule in the upper lip. Filaria liominis oris, which was described by Leidy, from the mouth of a child. Filaria hroncliialis, which has been found occasionally in the trachea and bronchi. This parasite has been seen in a few cases in the bronchioles and in the lungs. There is no evidence that it ever produces an extensive verminous bronchitis similar to that which I haye

  
    DISEASES CAUSED BY NEMATODES. 51 described in dogs. Filaria i7nmitis — the common Filaria sanguinis of the dog — of which Bowlby has described two cases in man. In one case with haeraaturia female worms were found in the portal vein, and the ova were present in the thickened bladder wall and in the ureters. Trichocephalus dispar (Whip- worm). — This parasite is not infrequently found in the csecum and large intestine of man. It measures from 4 to 5 cm. in length, the male being somewhat shorter than the female. The worm is readily recognized by the remarkable difference between the anterior and posterior portions. The former, which forms at least three fifths of the body, is extremely thin and hair-like in contrast to the thick hinder portion of the body, which in the female is conical and pointed, and in the male more obtuse and usually rolled like a spring. The eggs are oval, lemonshaped, 0.05 mm. in length, and each is provided with a button-like projection. The number of the worms found is variable, as many as a thousand having been counted. It is a widely spread parasite. In parts of Europe it occurs in from 10 to 30 per cent of all bodies examined, but in the United States it is not so common. The trichocephalus rarely causes symptoms. French and Boycott found ova in 40 of 500 Guy's Hospital patients. They found no etiological relationship of the parasite to appendicitis. Several cases have been reported in which profound anaemia has occurred in connection with this parasite, usually with diarrhoea. Enormous numbers may be present, as in Eudolph's case, without producing any symptoms. The diagnosis is readily made by the examination of the faeces, which contain, sometimes in great abundance, the characteristic lemon-shaped, hard, dark-brown eggs. Dicotophyme gigas (Eustrongylus gigas). — This enormous nematode, the male of which measures about a foot in length and the female about three feet, occurs in very many animals and has occasionally been met with in man. It is usually found in the renal region and may entirely destroy the kidney. Anguillula aceti. — The Anguillula aceti, or vinegar eel, is sometimes present in the urine (in one case it is said from the bladder). It is most probably a contamination from a dirty bottle in which the urine is collected. Strongyloides intestinalis. — ^Under this name are now included the small nematode worms found in the faeces and formerly described as Anguillula stercoralis, Anguillula intestinalis, and Rhahdonema intestinale. This parasite occurs abundantly in the stools of the endemic diarrhoea of hot countries, and has been specially described by the French in the diarrhoea of CochinChina. It has been found in Manila by Strong, and three cases have been reported from my clinic by W. S. Thayer. It is stated that the worms occupy all parts of the intestines, and have even been found in the biliary and pancreatic duets. It is only when they are in very large numbers that they produce severe diarrhoea and anaemia. Acanthocephala (Thorn-headed Worms). — The Gigantorhynchus or Echinorhynclius gigas is a common parasite in the intestine of the hog and attains a large size. The larvae develop in cockchafer grubs. The American intermediate host is the June bug (Stiles). Lambl found a small

  
    52 DISEASES DUE TO ANIMAL PARASITES. Echinorhynclius in the intestine of a boy. Welch's specimen, which was found encysted in the intestine of a soldier at Netley, is stated by Cobbold probably not to have been an Echinorhynclius. Eecently a case of Echinorhynchus moniliformis has been described in Italy by Grassi and Calandruccio. F. PARASITIC ARACHNIDA AND TICKS. Pentastomes. — 1. Lixguatula ehinaria {Pentastoma tcenioides) has a somewhat lancet-shaped body, the female being from 3 to 4 inches in length, the male about an inch in length. The body is tapering and marked by numerous rings. The adult worm infests the frontal sinuses and nostrils of the dog, more rarely of the horse. The larval form, which is known as the Linguatula serrata {Pentastomum denticulatum) , is seen in the internal organs, particularly the liver, but has also been found in the kidney. The adult worm has been f OTind in the nostril of man, but is very rare and seldom occasions any inconvenience. The larvae are by no means uncommon, particularly in parts of Germany. 2. The Poeocephalus con"STRICTUS (Pentastomum constrictum), which is about the length of half an inch, with twenty-three rings on the abdomen, was found by Aitken in the liver and lungs of a soldier of a West Indian regiment. The parasite is very rare. Flint refers to a Missouri case in which from 75 to 100 of the parasites were expectorated. The liver was enlarged and the parasites probably occupied this region. In 1869 I saw a specimen which had been passed with the urine by a patient of James H. Eichardson, of Toronto. Demodex (Acarus) folliculomni (var. hominis). — A minute parasite, from 0.3 mm. to 0.4 mm. in length, which lives in the sebaceous follicles, particularly of the face. It is doubtful whether it produces any s5anptoms. Possibly when in large numbers they may excite inflammation of the follicles, leading to acne. Sarcoptes (Acarus) scabiei (Itch Insect). — This is the most important of the arachnid parasites, as it produces troublesome and distressing skin eruptions. The male is 0.23 mm. in length and 0.19 mm. in breadth; the female is 0.45 mm. in length and 0.35 mm. in width. The female can be seen readily with the naked eye and has a pearly-white color. It is not so common a parasite in the United States and Canada as in Europe. The insect lives in a small burrow, about 1 cm. in length, which it makes for itself in the epidermis. At the end of this burrow the female lives. The male is seldom found. The chief seat of the parasite is in the folds where the skin is most delicate, as in the web between the fingers and toes, the backs of the hands, the axilla, and the front of the abdomen. The head and face are rarely involved. The lesions which result from the presence of the itch insect are very numerous and result largely from the irritation of the scratching. The commonest is a papular and vesicular rash, or, in children, an ecthymatous eruption. The irritation and pustulation which follow the scratching may completely destroy the burrows, but in typical cases there is rarely doubt as to the diagnosis.

  
    PARASITIC INSECTS. 53 The treatment is simple. It should consist of warm haths with a thorough use of a soft soap, after which the skin should be anointed with sulphur ointment, which in the case of children should be diluted. An ointment of naphthol (drachm to the ounce) is very efficacious. Leptus autumnalis (Harvest Bug). — This reddish-colored parasite, about half a millimetre in size, is often found in large numbers in fields and in gardens. They attach themselves to animals and man with their sharp proboscides, and the hooklets of their legs produce a great deal of irritation. They are most frequently found on the legs. They are readily destroyed by sulphur ointment or corrosive-sublimate lotions. Ixodiasis (Tick-fever). — In South Africa, particularly in the western provinces of the Uganda Protectorate, the western districts of German East Africa and the eastern regions of the Congo Free State, there is a disease known by this name, believed to be transmitted by a tick — the Ornithodorus or Argas moubata. Christy states that the bite of the 0. Savignyi does not produce any ill effects. The ticks live in old houses, and their habits are very much like those of the common bedbug. The symptoms are pains in the head, back and limbs, vomiting, fever and diarrhoea, which may last for from two to four weeks. Death may occur between the tenth and fifteenth days. A majority of the cases recover. A spirillum has been described in the blood by P. H, Eoss and Milne. The Dermacentor occidentaUs is present in the Northwestern States from California to Montana. The bites may cause severe lymphangitis. It appears to be the medium of transmission of the Eocky Mountain spotted fever, which is described on p. 368. In Arizona and other parts of the Southwestern States, a tick — Ornithodorus megnini — is occasionally found in the ear and in the nose, causing suppuration and intense suffering. Several other varieties of ticks are occasionally found on man — ^the Ixodes ricinus and the Dermacentor Americanus, which are met with in horses and oxen. G. PARASITIC INSECTS. Pediculi (Phthiriasis; Pediculosis). — There are three varieties of the body louse, which are found only in persons of uncleanly habits. Pediculus capitis. — The male is from 1 to 1.5 mm. in length and the female nearly 3 mm. The color varies somewhat with the different races of men. It is light gray with a black margin in the European, and very much darker in the negro and Chinese. They are oviparous, and the female lays about sixty eggs, which mature in a week. The ova are attached to the hairs, and can be readily seen as white specks, known popularly as nits. The symptoms are irritation and itching of the scalp. When numerous, the insects may excite an eczema or a pustular dermatitis, which causes crusts and scabs, particularly at the back of the head. In the most extreme cases the hair becomes tangled in these crusts and matted together, forming at the occiput a firm mass which is known as plica polonica, as it was not infrequent among the Jewish inhabitants of Poland.

  
    54 DISEASES DUE TO AXLMAL PARASITES. Pediculus coepoeis (vestimentorum) . — Tliis is considerably larger than the head louse. It lives on the clothing, and in sucking the blood causes minute hsemorrhagic specks, which are very common about the neck, back, and abdomen. The irritation of the bites may cause urticaria, and the scratching is usually in linear lines. In long-standing cases, particularly in old dissipated characters, the skin becomes rough and greatly pigmented, a condition which has been termed the vagabond's disease — morbus erronum — and which may be mistaken for the bronzing of Addison's disease. The pigmentation in some cases may be extreme and extend to the face and buccal mucosa. Phthieius pubis differs somewhat from the other forms, and is found in the parts of the body covered with short hairs, as the pubes ; more rarely the axilla and eyebrows. The taclies hJeuatres or peliomata, excited by the irritation of pediculi, are peculiar subcuticular bluish or slate-colored spots from 5 to 10 mm, in diameter seen about the abdomen and thighs, particularly in febrile cases. They are very well pictured in Murchison's work on Fevers. The spots are more marked on white thin skins. They are stains caused by a pigment in the secretion of the salivary glands of the louse. I have never seen these macuIcB ceruJecE, as they are also called, without finding the lice or their nits. Treatment. — For the Pediculus capitis, when the condition is very bad, the hair should be cut short, as it is very difficult to destroy thoroughly all the nits. Eepeated saturations of the hair in coal-oil or in turpentine are usually efficacious, or with lotions of carbolic acid, 1 to 50. Scrupulous cleanliness and care are sufficient to prevent recurrence. In the case of the Pediculus corporis, the clothing should be placed for hours in a disinfecting oven. To allay the itching a warm bath containing 4 or 5 ounces of bicarbonate of soda is useful. The skin may be rubbed with a lotion of carbolic acid, 2 drachms to the pint, with 2 ounces of glycerin. For the Phthirius pubis wliite precipitate or ordinary mercurial ointment should be used, and the parts should he thoroughly washed two or three times a day with soft soap and water. Cimex lectularius (Common Bedbug). — The tropical and subtropical variety is Cimex rotundalius (W. S. Patton). It lives in the crevices of the bedstead and in the cracks in the floor and in the walls. It is nocturnal in its habits. The peculiar odor of the insect is caused by the secretion of a special gland. The parasite possesses a long proboscis, with which it sucks the blood. Individuals differ remarkably in the reaction to the bite of this insect: some are not disturbed in the slightest by them, in others the irritation causes hyperemia and often intense urticaria. Fumigation with sulphur or scouring with corrosive-sublimate solution or kerosene destroys them. Iron bedsteads should be used. Pulex irritans (Commox Flea). — The male is from 2 to 2.5 mm. in length, the female from 3 to 4 mm. The flea is a transient parasite on man. The bite causes a circular red spot of hyperemia in the centre of which is a little speck where the boring apparatus has entered. The amount of irritation caused by the bite is variable. Many persons suffer intensely and a diffuse erythema or an irritable urticaria develops; others suffer no inconvenience whatever.

  
    PARASITIC FLIES. 55 The Pulex penetrans (sand-flea; jigger) is found in tropical countries, particularly in the West Indies and South America. It is much smaller than the common flea, aud not only penetrates the skin, but burrows and produces an inflammation with' pustular or vesicular swelling. It most frequently attacks the feet. It is readily removed with a needle. Where they exist in large numbers the essential oils are used on the feet as a preventive. H. PARASITIC FLIES. MYIASIS (Myiosis). The accidental invasion of the body cavities and of the skin by the larvag of the diptera is known as myiasis. The larvae of the Lucilia macellaria, the so-called screw-worm, have been found in the nose, in wounds, and in the vagina after delivery. They can be removed readily with the forceps ; if there is any difficulty, thorough cleansing and the application of an antiseptic bandage is sufficient to kill them. The ova of the blue-bottle fly may be deposited in the nostrils, the ears, or the conjunctiva — the myiasis narium, aurium, conjunctivEe. This invasion rarely takes place unless these regions are the seat of the disease. In the nose and in the ear the larvae may cause serious inflammation. Even the urethra has not been spared in these dipterous invasions. Gastro-intestinal myiasis may result from the swallowing of the larvae of the common house-fly or of species of the genus Antliomyia. There are many cases on record in which the larvge of the Musca domestica have been discharged by vomiting. Instances in which dipterous larvae have been passed in the fseces are less common. Finlayson, of Glasgow, has reported an interesting ease in a physician, who, after protracted constipation and pain in the back and sides, passed large numbers of the larvae of the flower-fly — Antliomyia canicularis. Among other forms of larvae or gentles, as they are sometimes called, which have been found in the faeces, are those of the common house-fly, the blue-bottle fly, and the Techomyza fusca. The larvae of other insects are extremely rare. It is stated that the caterpillar of the taby moth has been found in the faeces. A specimen of the Homalomyia scalaris, one of the privy flies, was sent to me by Dr. Hartin, of Kaslo City, British Columbia, the larvee of which were passed in large numbers in the stools of a man aged twenty-four, a native of Louisiana. They Were present in the stools from May 1 to July 15, 1897. Although no grave results necessarily follow the invasion of the alimentary tract by these larvae, yet they may be the cause of serious intestinal ulceration manifesting itself by a dysenteric disease with fatal result. Cutaneous Myiasis. — The most common form of cutaneous myiasis is that in which an external wound becomes " living," as it is called. This myiasis vulnerum is caused by the larvae of either the blue-bottle or the common flesh-fly. The skin may also be infected by the larvae of the Musca vomitoria, but more commonly by the bot-flies of the ox and sheep which occasionally attack man. This condition is rare in temperate climates. Matas has described a

  
    56 DISEASES DUE TO ANIMAL PARASITES. case in which oestrus larvse were found in the gluteal region. In parts of Central America the eggs of another bot-fly, the Dermatobia, are not infrequently deposited in the skin and produce a swelling very like the ordinary boil. Dermamyiasis linearis migrans CEstrosa is a remarkable cutaneous condition, observed particularly in Eussia and occasionally in other countries, in which the larva of GastropMlus equi (Samson), the horse bot-fly, makes a slightly raised pale red " line " which travels over the body surface, sometimes with great rapidity. It has been referred to as Larva migrans and as Creeping Eruption. (See Hamburger, Journal of Cutaneous Disease.s, 1904.) In Africa the larvas of the Cayor fly are not uncommonly found beneath the skin in little boils. In the Congo region. Button, Todd, and Christy found a troublesome blood-sucking dipterous larva, known as the floor maggot, the fly of which is the Anclimeromyia luteola. Caterpillar Bash. — In some districts in Europe the hairs of the procession caterpillar, particularly of the species Cnethocampa, cause an intense urticaria, the so-called U. epidemica. There are districts in Switzerland which have been rendered uninhabitable in consequence of the skin rashes caused by the caterpillars. Of late years in New England and some other parts of the United States the caterpillar of the brown-tailed moth has caused much discomfort. The hairs are widely distributed by the wind, and the barbs are so arranged that they readily work into the skin. Wliole families have been affected by an intense eruption which has been mistaken for that of small-pox. In England, Thresh has called attention to the frequency of these caterpillar rashes due to the yellow-tailed moth, Portkesia similis. Harvest Rash (Erythema Autumxale). — In parts of England during the autumn many people are attacked by the harvest bug or harvesters, which may cause a very obstinate and distressing malady. Usually attributed to the harvest spider, it is in reality caused by a mite, parasitic upon it, the hexapod larva of the silky trombidian. It is so small as to be scarcely visible and is brick-red in color. They chiefly attack persons with delicate skins on the ankles and legs, but they may also attack the arms and the neck. The mite attaches itself to the skin by its claws, sucks the blood, and the swollen red abdomen may sometimes be seen as a bright-red dot. A papulovesicular, sometimes a pustular eruption is caused by it with an intolerable itching. So intense may the eruption be, with perhaps an entire family attacked at once,, that suspicion of poisoning may be aroused. The parasite is readily killed by benzine.

  
    SECTION 11. SPECIFIC II^FECTIOUS DISEASES. I. TYPHOID FEVER. Definition. — A general infection caused by bacillus typhosus, characterized anatomically by hyperplasia and ulceration of the intestinal lymph-follicles, swelling of the mesenteric glands and spleen, and parenchymatous changes in the other organs. There are cases in which the local changes are slight or absent, and there are others with intense localization of the poison in the lungs, spleen, kidneys, or cerebro-spinal system. Clinically the disease is marked by fever, a rose-colored eruption, diarrhoea, abdominal tenderness, tympanites, and enlargement of the spleen ; but these symptoms are extremely inconstant, and even the fever varies in its character. Historical Note. — Huxham, in his remarkable Essay on Fevers, had " taken notice of the very great difference there is between the putrid malignant and the slow nervous fever." In 1813 Pierre Bretonneau, of Tours, distinguished " dothienenterite " as a separate disease ; and Petit and Serres described entero-mesenteric fever. In 1839 Louis' great work appeared, in which the name " typhoid " was given to the fever. At this period typhoid fever alone prevailed in Paris and many European cities, and it was universally believed to be identical with the continued fever of Great Britain, where in reality typhoid and typhus coexisted. The intestinal lesion was regarded as an accidental occurrence in the course of ordinary typhus. Louis' students returning to their homes in different countries had opportunities for studying the prevalent fevers in the thorough and systematic manner of their master. Among these were certain young American physicians, to one of whom, Gerhard, of Philadelphia, is due the great honor of having first clearly laid down the differences between the two diseases. His papers in the American Journal of the Medical Sciences, 1837, are the first which give a full and satisfactory account of their clinical and anatomical distinctions. The studies of James Jackson, Sr. and Jr., of Enoch Hale and of George C. Shattuck, of Boston, and of Alfred Stille and Austin Flint made the subject very familiar in American medicine. In 1842 Elisha Bartlett's work appeared, in which, for the first time in a systematic treatise, typhoid and typhus fever were separately considered with admirable clearness. In Great Britain the recognition of the difference between the two diseases was very slow, and was due largely to A. P. Stewart, and, finally, to the careful studies of Jenner between 1849 and 1850. Etiology. — Geneeal Prevalence. — Typhoid fever prevails especially in temperate climates, in which it constitutes the most common continued fever, 57

  
    58 SPECIFIC INFECTIOUS DISEASES. Widely distributed throughout all parts of the world, it probably presents eyerywhere the same essential characteristics, and is everywhere an index of the sanitary intelligence of a community. Imperfect sewerage and contaminated water-supply are two special conditions favoring the distribution of the bacilli; filth, overcrowding, and had ventilation are accessories in lowering the resistance of the individuals exposed. While from an infected person the disease may be spread by fingers, food, and flies. In England and Wales in 1906 the disease was fatal to 3,169 persons, a mortality of 92 per million of living persons. It destroys more lives in proportion to population in towns than in the country. The rate was lower ia 1906 than in any year but one since 1869. Compared with the quinquennial average, there was a very marked reduction (Tatham). In India the disease is very prevalent; no race or creed is exempt, and 80 per cent of the cases of continued fever lasting three weeks prove to be enteric (L. Eogers), In the United States typhoid fever continues to be disgracefully prevalent. From 1900 to 1904 the death rate in the registration areas was 33.8 per 100,000. It is estimated that from 35,000 to 40,000 persons die of it every year, so that at a moderate estimate nearly one half million people are attacked annually. It is more prevalent in country districts than in cities, and, as Fulton has sho"«Ti, the propagation is largely from the country to the town. What is needed both in Canada and the United States is a realization by the public that certaia primary laws of health must be obeyed. In Germany the larger cities have comparatively little tj^hoid fever. The story of Hamburg, as told by Eeincke (Lancet, i, 1904), should be read by all interested in the disease. During the past twenty-five years the death rate from enteric in Prussia has been reduced from an average of over 6 to less than 2 per 10,000 of the population. It is still very prevalent in some of the country districts. Typhoid fever has been one of the great scourges of the armies, and kills and maims more than powder and shot. The story of the recent wars forms a sad chapter in human inefficiency. In the Spanish- American War the report of the Commission (Eeed, Yauglian, and Shakespeare) shows that one fifth of the soldiers in the national encampments had typhoid fever — among 107,973 men there were 20,738 cases, with 1,580 deaths. In 90 per cent of the volunteer regiments the disease broke out within eight weeks after going into camp. In the opinion of the Commission the most important factors were camp pollution, flies as carriers of contagion, and the contamination through the air in the form of dust. In the South African War the British army, 557,653 officers and men, had 57,684 cases of enteric fever, with 8,225 deaths (Simpson), while only 7,582 men died of wounds received in battle. As in America, the disease was essentially one of the standing camps; troops constantly on the move were rarely much affected. While contaminated water was no doubt an important factor, as it always is in camp pollution, yet certain of the conditions in Africa were peculiar. Fjecal and urinary contamination must have been very common, as in the cooking, performed in the open air, sand " entered largely into every article of food." As there was a perfect plague of flies, they were with �

  
    TYPHOID FEVER. 59 out doubt a very important factor in the infection of both food and drink. On the other hand, the Japanese and Kussian War demonstrated the remarkable efficiency of modern hygiene, if carried out in an intelligent manner. The Japanese returns are not yet published, but no great war has ever been conducted with such forethought for the preservation of the fighting unit, and in consequence the mortality from typhoid fever and dysentery was exceptionally low. Season. — Almost without exception the disease is everywhere more prevalent in the autumn, hence the old popular name autumnal fever. The exhaustive study of this question by Sedgwick and Winslow shows everywhere a striking parallelism between the monthly variations in temperature and the prevalence of the disease. In a few cities, notably Paris, Philadelphia, Chicago, and Dresden, the curves are irregular, showing, in addition to the usual summer rise, two secondary maxima in the winter and spring, and these authors suggest that epidemics at these seasons are characteristic of cities whose water-supply is most subject to pollution. In their opinion " the most reasonable explanation of the seasonal variations of typhoid fever is a direct effect of the temperature upon the persistence in nature of the germs which proceed from previous victims of the disease." Of 1,500 cases at the Johns Hopkins Hospital (upon the study of which this section is based), 840 were in August, September, and October. Sex. — Males and females are equally liable to the disease, but males are much more frequently admitted into hospitals, 2.4 to 1 in our series. Age. — Typhoid fever is a disease of youth and early adult life. The greatest susceptibility is between the ages of fifteen and twenty-five. Of 1,500 cases treated in my wards at the Johns Hopkins Hospital there were under fifteen years of age, 231; between fifteen and twenty, 253; between twenty and thirty, 680; between thirty and forty, 237; between forty and fifty, 88; between fifty and sixty, 8; above sixty, 11; age not given, 1. Cases are rare over sixty, although Manges believes that they are more common than the records show. As the course is often atypical the diagnosis may be uncertain and the disease not recognized until autopsy. It is not very infrequent in childhood, but infants are rarely attacked. Murchison saw a case at the sixth month. There is no evidence that the disease is congenital even in cases in which the mother has contracted it late in pregnancy. Immunity. — Not all exposed to the infection take the disease. Some families seem more susceptible than others. One attack usually protects. Two attacks have been described within a year. " Of 2,000 cases of enteric fever at the Hamburg General Hospital, only 14 persons were affected twice and only 1 person three times" (Dreschfeld). It is well known that usually within a short time after recovery the immune substances disappear from the blood, yet in most cases the relative immunity lasts a long time, frequently for life. An experimental explanation for this fact has been given in the demonstration that animals which have once reacted to the typhoid infection, react in throwing out immune substances more quickly and in larger amounts when danger again threatens (Cole). Bacillus typhosus. — The researches of Eberth, Koch, Gaffky, and others have shown that there is a special micro-organism constantly associated with typhoid fever, (a) General Characters. — It is a rather short, thick, flagel �

  
    60 SPECIFIC INFECTIOUS DISEASES. lated, motile bacillus, with rounded ends, in one of whicli, sometimes in both (particularly in cultures), there can be seen a glistening round body, at one time believed to be a spore; but these polar structures are probably only areas of degenerated protoplasm. It grows readily on various nutritive media, and can now be differentiated from Bacillus coli, with which, and with certain other bacilli, it is apt to be confounded. This organism now fulfills all the requirements of Koch's law — it is constantly present, and it grows outside the body in a specific manner; the third requirement, the production of the disease experimentally, has been successfully met by Griinbaum, of Leeds, who has produced the disease in chimpanzees. The bacilli or their toxins inoculated in large quantities into the blood of rabbits are pathogenic, and in some instances ulcerative and necrotic lesions in the intestine may be produced. But similar intestinal lesions may be caused by other bacteria, including Bacillus coli. Cultures are killed within ten minutes by a temperature of 60° C. They may live for eighteen weeks at — 5° C, although most die within two weeks, and all within twenty-two weeks (Park). The typhoid bacillus resists ordinary drying for months, unless in very thin layers, when it is killed in five to fifteen days. The direct rays of the sun completely destroy them in from four to ten hours' exposure. Bouillon cultures are destroyed by carbolic acid, 1 to 200, and by corrosive sublimate, 1 to 2,500. (6) Distribution in the Body. — During recent years our ideas in regard to the distribution of the typhoid bacilli have been much modified, owing to the demonstration that in practically all cases the bacilli enter the circulating blood and are carried throughout the body. During life they may be demonstrated in the circulating blood in a large proportion of cases, in 75 per cent of 604 collected cases (Coleman and Buxton). They occur in" the urine in from 25 to 30 per cent of the cases. They may be isolated from the stools in practically all cases at some stage. They are probably always present in the rose spots. They are reported to have been cultivated from the sweat, and they undoubtedly occur with considerable frequency in the sputum (Eichardson, Rau, and others). At autopsy they are found widely distributed, most numerous and constant usually in the mesenteric glands, spleen, and gall-bladder, but are found in almost all organs, even the muscles, uterus, and lungs (von Drigalski). Cultures made from the intestines at autopsy (according to Jurgens, and also von Drigalski) show that they are very few or can not be cultivated from the rectum up to the caecum, but above this they increase in number, being very numerous in the duodenum and jejunum, and practically constant in cultures made from the mucous membrane of the stomach. They are also present in the oesophagus and frequently on the tongue and tonsils. From endocardial vegetations, from meningeal and pleural exudates and from foci of suppuration in various parts of the body, the bacilli have also been isolated. A most important and remarkable fact is that at times they may be present in the stools of persons who show no symptoms of typhoid fever, but who have lived in very close association with typhoid-fever patients. This is especially true of children. (c) The Bacilli Outside the Body. — In sterile water the bacilli retain their vitality for weeks, but under ordinary conditions, in competition with saprophytes, disappear within a few days. The question of the longevity of

  
    TYPHOID FEVER. 61 the typhoid bacillus in water is of great importance, and has been much discussed in connection with the supposed pollution of the waters of the Mississippi by the Chicago drainage canal. The experiments of E. 0. Jordan would indicate that the vitality was retained as a rule not longer than three days after infection. Whether an increase can occur in water is not finally settled. Their detection in the water is difficult, and although they undoubtedly have been found, many such discoveries previously reported are not certain on account of the inaccurate differentiation of the typhoid bacillus and varieties of the intestinal bacillus closely resembling it. Both Prudden and Ernst have found it in water filters. There are cities deriving their ice supply from polluted streams with low death rates from typhoid fever. Sedgwick and Winslow conclude from their careful study that very few typhoid germs survive in ice. The Ogdensburg epidemic in 1903-03 was apparently due to infection from ice. Typhoid bacilli were grown from frozen material in it (Hutchins and Wheeler). In milh the bacilli undergo rapid development without changing its appearance. They may persist for three months in sour milk, and may live for several days in butter made from infected cream. Eobertson has shown that under entirely natural conditions typhoid bacilli may live in the upper layers of the soil for eleven months. Yon Drigalski says if stools which contain typhoid bacilli are kept at room temperature the B. typhosus disappears in a few days. The direct infection by dust of exposed food-stuffs, such as milk, is very probable. The bacilli retain their vitality for many weeks; in garden earth twenty-one days, in filter-sand eighty-two days, in dust of the street thirty days, on linen sixty to seventy days, on wood thirty-two days ; on thread kept under suitable conditions for a year. Modes OF Conveyance. — (a) Contagion. — Direct aerial transmission does not seem probable. Each case should be regarded as a possible source of infection, and in houses, hospitals, schools, and barracks a widespread epidemic may arise from it. Fingers, food, and flies are the chief means of local propagation. It is impossible for a nurse to avoid finger contamination, and without scrupulous care the germs may be widely distributed in a ward or throughout a house. Cotton or rubber gloves are used in some institutions. Even with special precautions and an unusually large proportion of nurses to patients, we have not been able to avoid " house " infection at the Johns Hopkins Hospital. T. B. Futcher has analyzed the 31 cases contracted in the hospital among our first 1,500 cases; physicians, 5 * among a total of 288; nurses, 15 of a total of 407; patients, 8 out of a total of 47,956 admissions; 4 of these occurred in a small ward epidemic. Two orderlies were infected while caring for typhoid patients, and one woman in charge of a supply room, where she only handled clean linen. Newman concludes from his study of enteric in London that direct personal infection, and infection through food are the two common channels for its propagation. (&) Infection of water is the most common source of wide-spread epidemics, many of which have been shown to originate in the contamination *Only three of these were in attendance on typhoid cases. Two of the five died — Oppenheimer and Ochsner.

  
    62 • SPECIFIC INFECTIOUS DISEASES. of a well or a spring. A very striking one occurred at Plymouth, Pa., in 1885, which was investigated by Shakespeare. The town, with a population of 8,000, was in part supplied with drinking-water from a reservoir fed by a mountain stream. During January, February, and March, in a cottage by the side of and at a distance of from 60 to 80 feet from this stream, a man was ill with typhoid fever. The attendants were in the habit at night of throwing out the evacuations on the gi'ound toward the stream. During these months the ground was frozen and covered with snow. In the latter part of March and early in April there was considerable rainfall and a thaw, in which a large part of the three months' accumulation of discharges was washed into a brook, not 60 feet distant. At the very time of this thaw the patient had numerous and copious discharges. About the 10th of April cases of typhoid fever broke out in the town, appearing for a time at the rate of fifty a day. In all about 1,200 people were attacked. An immense majority of all the cases were in the part of the town which received water from the infected reservoir. The experience of Maidstone in 1897 illustrates the wide-spread and serious character of an epidemic when the Avater-supply becomes badly contaminated. The outbreak began about the middle of September, and within the first two weeks 509 cases were reported. By October 27th there were 1,748 cases, and by November 17th 1,848 cases. In all, in a population of 35,000, about 1,900 persons were attacked. (c) Typhoid Carriers. — The bacilli may persist for years in the bile passages and intestines of persons in good health. They have been found by Young in the urinary bladder, and by Hunner in the gall-bladder, ten and twenty years after the fever, and there have been cases of typhoid bone lesion from which the bacilli were isolated many years after the primary attack. Within the past few years the work of Strassburg observers has called attention to a groujj of chronic typhoid carriers of the first importance in the spread of the disease. One woman, a baker, had typhoid fever ten years previously. The bacilli were found in large numbers in her stools. Every new employee in the bakery sooner or later became seriously ill with typhoid-like symptoms, and in two persons the disease proved fatal. Several localized epidemics have been traced to these carriers, particularly in asylums, as determined by the Strassburg observers. Ledingham, in one of the Scotch asylums at which since 1893 small outbreaks of typhoid fever had occurred, reported 31 cases with 9 fatal. Nothing abnormal could be determined in the water or in the milk. Three typhoid carriers were detected. Soper reports an instance in which a cook, apparently in perfect health, but in whose stools bacilli had been present in large numbers, had been responsible for the occurrence of typhoid in seven households in five years. Apparently there is no limit to the length of time in which the bacilli may remain in the bile passages and pass into the stools. Dean reports a case of a carrier of twenty-nine years' standing, and instances of even longer duration are recorded. (d) Infection of Food. — Milk may be the source of infection. One of the most thoroughly studied epidemics due to this cause was that investigated by Ballard in Islington. The milk may be contaminated by infected water iised in cleaning the cans. The milk epidemics have been collected by Ernest Hart and by Kober,

  
    TYPHOID FEVER. 63 The germs may be conveyed in ice, salads of various sorts, etc. The danger of eating celery and other uncooked vegetables, which have grown in soil on which infected material has been used as a fertilizer;, must not be forgotten. Oysters. — Much attention has been paid of late years to the oyster as a source of infection. In several epidemics, such as that in Middletown, , reported by Conn, that in Naples, by Lavis, and in the outbreak which occurred at Winchester, the chain of circumstantial evidence seems complete. Most suggestive sporadic cases have also been recorded by Broadbent and others. Foote showed that oysters taken from the feeding-grounds in rivers contain a larger number of micro-organisms of all sorts than those from the sea. Chantemesse found typhoid bacilli in oysters which had lain in infected sea-water, even after they had been transferred to and kept in fresh water for a time. C. W. Field, working in the laboratories of the Department of Health, New York (1904), confirms the observations of both Foote and Chantemesse, but he could not determine that the bacilli were able to multiply within the oysters. Mosny, in his report to the French Glovernment (1900), admits the possibility of oyster infection, but he thinks that the oyster plays a very small role in relation to the total morbidity of the disease. Mussels have also been found contaminated with typhoid bacilli, and it is stated that dried fish have carried the infection. (e) Flies. — The importance of flies in the transmission of the disease was brought out very strongly in the Spanish-American War in 1898. The Eeport of the Commission (Eeed, Vaughan, and Shakespeare) states that " flies were undoubtedly the most active agents in the spread of typhoid fever. Flies alternately visited and fed on the infected faecal matter and the food in the mess-tent. . . . Typhoid fever was much less frequent among members of messes who had their mess-tents screened than it was among those who took no such precautions." In the South African War there was a perfect plague of flies, particularly in the enteric fever tents, and among the army surgeons the opinion was universal that they had a great deal to do with the dissemination of the disease. Firth and Horrocks demonstrated the readiness with which flies, after feeding on typhoid stools or fresh cultures of typhoid bacilli, could infect sterile media. One of the most interesting studies on the question was made in the Chicago epidemic of 1902 by Alice Hamilton. Flies caught in two undrained privies, on the fences of two yards, on the walls of two houses, and in the room of a typhoid-fever patient, were used to inoculate eighteen tubes, and from five of these tubes typhoid bacilli were isolated. (/) Contamination of the Soil. — Filth, bad sewers, or cesspools can not in themselves cause typhoid fever, but they furnish the conditions suitable for the preservation of the bacillus, and possibly for its propagation. Dust may be an important factor, though it has been shown that the bacilli die very quickly when desiccated. In the dust storms during the South African War the food was often covered with dust. Possibly, too, as Barringer suggests, the dust on the railway tracks may become contaminated. Men working on the tracks are very liable to infection. Modes of Infection. — While the bacillus has its primary seat of action in the lymphatic tissues of the intestines, the fever is very largely due to

  
    64 SPECIFIC INFECTIOUS DISEASES. its growth in tlie internal organs. As Maclagan ybtj well puts it, the action is dual, one a local specific action of the parasite on the glands of the intestines, and a general action of the organism on the blood and tissues. A single bacillus in ten days, as he says, might produce a billion, and the incubation represents the period during which the bacilli are being reproduced. We may recognize the following groups : 1. Ordinary typhoid fever with marlced enteric lesions. An immense majority of all the cases are of this character; and while the spleen and mesenteric glands are involved the lymphatic apparatus of the intestinal walls bears the brunt of the attack. 2. Cases in ivhich the intestinal lesions are very slight, and may be found only after a very careful search. In reviewing the cases of " tj'phoid fever without intestinal lesions," Opie and Bassett call attention to the fact that in many negative cases slight lesions really did exist, while in others death occurred so late that the lesions might have healed. In some cases the disease is a general septicemia with symptoms of severe intoxication and high fever and delirium. In others the main lesions may be in organs — liver, gall-bladder, pleura, meninges, or even the endocardium. 3. Cases in which the typhoid hacillus enters the body without causing any lesion of the intestine. In a number of the earlier cases reported as such the demonstration of the typhoid bacillus was inconclusive. In others the intestine showed tuberculous ulcers, through which the organisms may have entered. But after excluding all these, a few cases remain in which the demonstration of the typhoid bacillus was conclusive, cases in which death occurred early, and yet after a very careful search no intestinal lesions could be found. There were 4 cases in this series. Undoubtedly the intestinal lesions may be so slight as not to be recognizable at autopsy. There is no conclusive evidence that typhoid bacilli ever enter the body except through the intestinal tract. 4. Mixed infections. It is well to distinguish, as Dreschfeld points out, between double infections, as with bacillus tuberculosis, the diphtheria bacillus, and the plasmodia of Laveran, in which two different diseases are present and can be readily distinguished, and the true mixed or secondary infections, in which the conditions induced by one organism favor the growth of other pathogenic forms; thus in the ordinary typhoid-fever cases secondary infection with the colon bacillus, the streptococcus, staphylococcus, or the pneumococcus, is quite conmion. 5. Para-typhoid infections. In 1898 GwjTi reported a remarkable case from my clinic, which presented all of the clinical features of typhoid fever, but in which no serum reaction with B. typhosus was present. From the blood of this patient he isolated in pure culture a bacillus, differing from B. typhosus, but having properties intermediate between B. typhosus and B. coli. This organism resembled one which was isolated in 1897 by Widal from an oesophageal abscess, and which he called a para-colon bacillus. In 1900 Gushing reported from the Johns Hopkins Hospital the cultivation of a similar organism from a costo-chondral abscess following an attack resembling typhoid fever. These organisms belong in a group which also contains B. enteritidis, described as the cause of meat poisoning, and also several varieties causing diseases in animals. Since 1900, following the introduction of more accurate bacteriological methods, similar organisms have been cultivated from numerous cases (now many hundreds) clinically like mild typhoid. Enlargement of the spleen

  
    TYPHOID FEVER. 65' has been quite constantly present, while rose spots have been frequently seen, and intestinal symptoms, even haemorrhages, have occurred, but perforation has not been met with. Many cases have a very brief but acute course, resembling food poisoning. The sequelae of ordinary typhoid fever may occur, and the para-typhoid organism has been isolated from the lesions of osteomyelitis, an inflamed testis, and a chondrosternal abscess. In the ordinary work of a medical clinic the cases are not very common. There were only 8 in the last 500 cases in my series. There have been about 15 autopsies (Birt), usually with enteric lesions. There is nothing in the clinical or anatomical features to differentiate it from ordinary typhoid, and for practical purposes they may be considered the same disease. The question is a bacteriological one, and the diagnosis rests upon the cultural peculiarities of the organism isolated from the blood or stools, and upon the agglutination tests. 6. Local infections. The typhoid bacillus may cause a local abscess, cystitis, or cholecystitis without evidence of a general infection. 7. Terminal typhoid infections. In rare instances the bacillus causes a fatal infection towards the end of other diseases. The subjects may, of course, be typhoid carriers. In two cases of malignant disease at the Johns Hopkins Hospital the bacilli were isolated from the blood, and there were no intestinal lesions. Products of the Growth of the Bacilli. — Brieger isolated from cultures a poison belonging to the group of ptomaines — typhotoxin. Later he and Fraenkel isolated a poison belonging to the group of toxalbumins. According to Pfeiffer, the chief poison belongs to the intracellular group of toxins. Sidney Martin has isolated a poison which is in the nature of a secretion, but does not differ from that contained within the bacterial cell. Injected into animals it causes lowering of temperature, diarrhoea, loss of weight, and degeneration of the myocardium. Its chemical nature is not known. Similar, but weaker, poisons may also be isolated from cultures of Bacillus coli and other members of this group. No toxins have yet been isolated which cause changes in animals at all comparable to typhoid fever in human beings. Macfadyen and Eowland, by mechanically breaking up the bacilli after they had been frozen by means of liquid air obtained toxins, which injected into monkeys had both antitoxic and antibacterial properties. Morbid Anatomy. — Intestines. — A catarrhal condition exists throughout the small and large bowel. Specific changes occur in the lymphoid elements, chiefly at the lower end of the ileum. The alterations which occur are most conveniently described in four stages : 1. Hyperplasia, which involves the glands of Peyer in the jejunum and ileum, and to a variable extent those in the large intestine. The follicles are swollen, grayish-white, and the patches may project 3 to 5 mm., or may be still more prominent. The solitary glands, which range in size from a pin's head to a pea, are usually deeply imbedded in the submucosa, but project to a variable extent. Occasionally they are very prominent, and may be almost pedunculated. Microscopical examination shows at the outset a condition of hyperaemia of the follicles. Later there is a great increase and accumulation of cells of the lymph- tissue which may even infiltrate the adjacent mucosa and the muscularis; and the blood-vessels are more or less compressed, which gives the whitish, anaemic appearance to the follicles. The cells have all the characters of ordinary lymph-corpuscles. Some of them, 6

  
    66 SPECIFIC INFECTIOUS DISEASES. however, are larger, epithelioid, and contain several nuclei. Occasionally cells containing red blood-corpnscles are seen. This so-called medullary infiltration, which is always more intense toward the lower end of the ileum, reaches its height from the eighth to the tenth day and then undergoes one of two changes, resolution or necrosis. Death very rarely takes place at this stage. Eesolution is accomplished by a fatty and granular change in the cells, which are destroyed and absorbed. A curious condition of the patches is produced at this stage, in which they have a reticulated appearance, the plaques a surface reticulee. The swollen follicles in the patch undergo resolution and shrink more rapidly than the surrounding framework, or what is more probable the follicles alone, owing to the intense hyperplasia, become necrotic and disintegrate, leaving the little pits. In this process superficial hsemorrhages may result, and small ulcers may originate by the fusion of these superficial losses of substance. Except histologically there is nothing distinctive in the h}q3erplasia of the lymph-follicles; but apart from enteric we rarely see in adults a marked affection of these glands with fever. In children, however, it is not uncommon when death has occurred from intestinal affections, and it is also met with in measles, diphtheria, and scarlet fever. 2. Necrosis and Sloughing. — When the hyperplasia of the lymph-follicles reaches a certain grade, resolution is no longer possible. The blood-vesselsbecome choked, there is a condition of aneemic necrosis, and sloughs form which must be separated and thrown off. The necrosis is probably due in great part to the direct action of the bacilli. According to Mallory, there occurs a proliferation of endothelial cells due to the action of a toxin. These cells are phagocytic in character, and the swelling of the intestinal lymphoid tissue is due almost entirely to their formation. The necrosis, he thinks,. is due to the occlusion of the veins and capillaries by fibrinous thrombi, which owe their origin to degeneration of phagocytic cells beneath the lining endothelium of the vessels. The process may be superficial, affecting only the upper part of the mucous coat, or it may extend to and involve the submucosa. The " slough " may sometimes lie upon the Peyer's patch, scarcely involving more than the epithelium (Marchand). It is always more intense toward the ileo-cascal valve, and in very severe cases the greater part of the mucosa of the last foot of the ileum may be converted into a brownish-black eschar. The necrotic area in the solitary glands forms a yellowish cap which often involves only the most prominent point of a follicle. The extent of the necrosis is very variable. It may pass deep into the muscular coat,, reaching to or even perforating the peritonaeum. 3. Ulceration. — The separation of the necrotic tissue — the sloughing — is gradually effected from the edges inward, and results in the formation of an ulcer, the size and extent of which are directly proportionate to the amount of necrosis. If this be superficial, the entire thickness of the mucosa may not be involved and the loss of substance may be small and shallow. More commonly the slough in separating exposes the submucosa and muscularis, particularly the latter, which forms the floor of a majority of all typhoid ulcers. It is not common for an entire Peyer's patch to slough away, and a perfectly ovoid ulcer opposite to the mesentery is rarely seen. Irregularly oval and rounded forms are most common. A large patch may

  
    TYPHOID FEVER. 67 present three or four ulcers divided by septa of mucous membrane. The terminal 6 or 8 inches of the mucous membrane of the ileum may form a large ulcer, in which are here and there islands of mucosa. The edges of the ulcer are usually swollen, soft, sometimes congested, and often undermined. At a late period the ulcers near the valve may have very irregular sinuous borders. The base of a typhoid ulcer is smooth and clean, being , usually formed of the submucosa or of the muscularis. There may be large ulcers near the valve and swollen hypersemic patches of Peyer in the upper part of the ileum. 4. Healing. — This begins with the development of a thin granulation tissue which covers the base. Occasionally an appearance is seen as if an ulcer had healed in one place and was extending in another. The mucosa gradually extends from the edge, and a new growth of epithelium is formed. The glandular elements are reformed ; the healed ulcer is somewhat depressed and is usually pigmented. In death during relapse healing ulcers may be seen in some patches with fresh ulcers in others. We may say, indeed, that healing begins with the separation of the sloughs, as, when resolution is impossible, the removal of the necrosed part is the first step in the process of repair. In fatal cases, we seldom meet with evidences of cicatrization, as the majority of deaths occur before this stage is reached. It is remarkable that no matter how extensive the ulceration has been, healing is never associated with stricture, and typhoid fever does not appear as one of the causes of intestinal obstruction. Within a very short time all traces of the old ulcers disappear. Large Intestine. — The csecum and colon are affected in about one third of the cases. Sometimes the solitary glands are greatly enlarged. The ulcers are usually larger in the caecum than in the colon. Perfoeation oe the Bowel. — Incidence at Autopsy. — J. A. Scott's figures, embracing 9,713 cases from recent English, Canadian, and American sources, give 351 deaths from perforation among 1,037 deaths from all causes, a percentage of 33.8 of the deaths and 3.6 of the cases. The German statistics give a much lower proportion of deaths from perforation; Munich in 2,000 autopsies, 5.7 per cent from perforation; Basle in 2,000 autopsies, 1.3 per cent from perforation; Hamburg in 3,686 autopsies, 1.2 per cent from perforation (Hector Mackenzie, Lancet, 1903). At the Johns Hopkins Hospital among 1,500 cases of typhoid fever there were 43 with perforation. Twenty of these were operated upon, with 7 recoveries. One other case died of the toxaemia on the eighth day after operation. At the Pennsylvania Hospital there were 50 cases of perforation among 1,948 cases. Chomel remarks that " the accident is sometimes the result of ulceration, sometimes of a true eschar, and sometimes it is produced by the distention of the intestine, causing the rupture of tissues weakened by disease." As a rule, sloughs are adherent about the site of perforation. The site is usually in the ileum, 232 times in Hector Mackenzie's collection of 264 cases; the jejunum twice, the large intestine 22 times, and the appendix 9 times in his series. As a rule, the perforation occurs within twelve inches of the ileo-cffical valve. There may be two or three separate perforations. J. A. Scott describes two distinct varieties: first, the more common single, circular, pin-point in size, due to the extension of a necrotic process through the base of a small ulcer.

  
    68 SPECIFIC INFECTIOUS DISEASES. The second variet}^, produced by a large area of tissue becoming necrotic, ranges in size from the finger-tip to 3 cm. in diameter. Death from hcemorrhage occurred in 99 of the Munich cases, and in 12 of 137 deaths in my 1,500 cases. The bleeding seems to result directly from the separation of the sloughs. I was not able in any instance to find the bleeding vessel. In one case only a single patch had sloughed, and a firm clot was adherent to it. The bleeding may also come from the soft swollen edges of the patch. The mesenteric glands show hypergemia and subsequently become greatly swollen. Spots of necrosis are common. In several of my cases suppuration had occurred, and in one a large abscess of the mesentery was present. The rupture of a softened or suppurating mesenteric gland, of which there are only five or six cases in the literature, may cause either fatal hsemorrhage or peritonitis. LeConte has successfully operated upon the latter condition. The bunch of glands in the mesentery, at the lower end of the ileum, is especially involved. The retroperitoneal glands are also swollen. The spleen is invariably enlarged in the early stages of the disease. In 11 of my series it exceeded 20 ounces (600 grams) in weight, in one 900 grams. The tissue is soft, even diffluent. Infarction is not infrequent. Eupture may occur spontaneously or as a result of injury. In the Munich autopsies there were 5 instances of rupture of the spleen, one of which resulted from a gangrenous abscess. The hone-marrow shows changes very similar to those in the lymphoid tissues, and there may be foci of necrosis (Longcope). The liver shows signs of parenchymatous degeneration. Early in the disease it is hypergemic, and in a majority of instances it is swollen, somewhat pale, on section turbid, and microscopically the cells are very granular and loaded with fat. Nodular areas (microscopic) occur in many cases, as described by Hanford. Eeed, in Welch's laboratory, could not determiae any relation between the groups of bacilli and these areas (Studies II). Some of the nodules are lymphoid, others are necrotic. In 12 of the Munich autopsies liver abscess was found, and in 3, acute yellow atrophy. In 2 of this series liver abscess occurred. Pyleplilebitis may follow abscess of the mesentery or perforation of the appendix. Affections of the gall-bladder are not uncommon, and are fully described under the clinical features. Kidneys. — Cloudy swelling, with granular degeneration of the cells of the convoluted tubules, less commonly an acute nephritis, may be present. Eayer, Wagner, and others described the occurrence of numerous small areas infiltrated with round cells, which may have the appearance of lymphomata, or may pass on to softening and suppuration, producing the so-called miliary abscesses, of which there were 7 cases in this series. The typhoid bacilli have been found in these areas. They may also be found in the urine. The kidneys in cases of t}^hoid bacilluria may show no changes other than cloudy swelling. Diphtheritic inflammation of the pelvis of the kidney may occur. It was present in 3 of my cases, in one of which the tips of the papillae were also affected. Catarrh of the bladder is not uncommon. Diphtheritic inflammation of this viscus may also occur. Orchitis is occasionally met with. Eespiratoet Organs. — Ulceration of the larjmx occurs in a certain number of cases; in the Munich series it was noted 107 times. It may come on

  
    TYPHOID FEVER. 69 at the same time as the ulceration in the ileum. It occurs in the posterior wall, at the insertion of the cords^ at the base of the epiglottis, and on the ary-epiglottidean folds. The cartilages are very apt to become involved. In the later periods catarrhal and diphtheritic ulcers may be present. (Edema of the glottis was present in 20 of the Munich cases, in 8 of which tracheotomy was performed. Diphtheritis of the pharynx and larynx is not very uncommon. It occurred in a most extensive form in 2 of my cases. Lobar pneumonia may be found early in the disease (see PneumoTYPHUs), or it may be a late event. Hypostatic congestion and the condition of the lung spoken of as splenization are very common. Gangrene of the lung occurred in 40 cases in the Munich series; abscess of the lung in 14; haemorrhagic infarction in 129. Pleurisy is not a very common event. Fibrinous pleurisy occurred in about 6 per cent of the Munich cases, and empyema in nearly 2 per cent. Changes in the Circulatory System. — Heart Lesions. — Endocarditis, while not a common complication, is probably more frequent than is generally supposed. It was present without being suspected in three out of 101 autopsies in this series, while in three other cases of my series the clinical S5nnptoms suggested its presence. The typhoid bacilli have been found in the vegetations. Pericarditis was present in 14 cases of the Munich autopsies. Myocarditis is not very infrequent. In protracted cases the muscle-fibre is usually soft, flabby, and of a pale yellowish-brown color. The softening may be extreme, though rarely of the grade described by Stokes in typhus fever, in which, when held apex up by the vessels, the organ collapsed over the hand, forming a mushroom-like cap. Microscopically, the fibres may show little or no change, even when the impulse of the heart has been extremely feeble. A granular parenchymatous degeneration is common. Fatty degeneration may be present, particularly in long-standing cases with ansemia. The hyaline change is not common. The segmenting myocarditis, in which the . cement substance is softened so that the muscles separate, has also been found, but probably as a post-mortem change. Lesions of the Blood-vessels. — Changes in the arteries are not infrequent. In 21 of 52 cases in our series, in which there were notes on the state of the aorta, fresh endarteritis was present, and in 13 of 62 cases in which the condition of the coronary arteries was noted similar changes were found (Thayer). Arteritis of a peripheral vessel with thrombus formation is not uncommon. Bacilli have been found in the thrombi. The artery may be blocked by a thrombus of cardiac origin — an embolus — but in the great majority of instances they are autochthonous and due to arteritis, obliterating or partial. Thrombosis in the veins is very much more frequent than in the arteries, but is not such a serious event. It is most frequent in the femoral, and in the left more often than the right. The consequences are fully considered under the symptoms. ISTervgus System. — There are very few obvious changes met with. Meningitis is extremely rare. It occurred in only 11 of the 2,000 Munich cases. The exudation may be either serous, sero-fibrinous, or purulent, and typhoid bacilli have been isolated. Five cases of serous and one of purulent meningitis occurred in our series (Cole). Optic neuritis, which occurs sometimes in typhoid fever, has not, so far as I know, been described in connection with

  
    70 SPECIFIC INFECTIOUS DISEASES. the meningitis. The anatomical lesion of the aphasia — seen not infrequently in children — is not known, possibly it is an encephalitis. Parenchymatous changes have been met with in the peripheral nerves, and appear to be not very uncommon, even when there have been no symptoms of neuritis. The voluntary muscles show, in certain instances, the changes described by Zenker, which occur, however, in all long-standing febrile affections, and are not peculiar to typhoid fever. The muscle substance within the sarcolemma undergoes either a granular degeneration or a hyaline transformation. The abdominal muscles, the adductors of the thighs, and the pectorals are most commonly involved. Eupture of a rectus abdominis has been found post mortem. Hemorrhage may occur. Abscesses ma}^ develop in the muscles during convalescence. Symptoms. — In a disease so complex as typhoid fever it will be well first to give a general description, and then to study more fully the symptoms, complications, and sequelae according to the individual organs. General Desceiption. — The period of incubation lasts from '' eight to fourteen days, sometimes twenty- three " (Clinical Society), during which there are feelings of lassitude and inaptitude for work. The onset is rarely abrupt. In the 1,500 cases there occurred at onset chills in 334, headache in 1,117, anorexia in 825, diarrhoea (without purgation) in 516, epistaxis in 323, abdominal pain in 443, constipation in 349, pain in right iliac fossa in 10. The patient at last takes to his bed, from which event, in a- majority of cases, the definite onset of the disease may be dated. During the first week there is, in some cases (but by no means in all, as has long been taught), a steady rise in the fever, the evening record rising a degree or a degree and a half higher each day, reaching 103° or 104°. The pulse is rapid, from 100 to 110, full in volume, but of low tension and often dicrotic; the tongue is coated and white; the abdomen is slightly distended and tender. Unless the fever is high there is no delirium, but the patient complains of headache, and there may be mental confusion and wandering at night. The bowels may be constipated, or there may be two or three loose movements daily. Toward the end of the week the spleen becomes enlarged and the rash appears in the form of rose-colored spots, seen first on the skin of the abdomen. Cough and bronchitic symptoms are not uncommon at the outset. In the second week, in cases of moderate severity, the symptoms become aggravated; the fever remains high and the morning remission is slight. The pulse is rapid and loses its dicrotic character. There is no longer headache, but there are mental torpor and dulness. The face looks heavy; the lips are dry; the tongue, in severe cases, becomes dry also. The abdominal symptoms, if present — diarrhoea, tympanites, and tenderness — ^become aggravated. Death may occur during this week, with pronounced nervous symptoms, or, toward the end of it, from haemorrhage or perforation. In mild cases the temperature declines, and by the fourteenth day may be normal. In the third week, in cases of moderate severity, the pulse ranges from 110 to 130; the temperature now shows marked morning remissions, and there is a gradual decline in the fever. The loss of flesh is now more noticeable, and the weakness is pronounced. Diarrhoea and meteorism may now occur for the first time. Unfavorable symptoms at this stage are the pulmonary complications, increasing feebleness of the heart, and pronounced

  
    TYPHOID FEVER,- 71 delirium with muscular tremor. Special dangers are perforation and haemorrhage. With the fourth week, in a majority of instances, convalescence begins. The temperature gradually reaches the normal point, the diarrhoea stops, the tongue cleans, and the desire for food returns. In severe cases the fourth and even the fifth week may present an aggravated picture of the third ; the patient grows weaker, the pulse is more rapid and feeble, the tongue dry, and the abdomen distended. He lies in a condition of profound stupor, with low muttering delirium and subsultus tendinum, and passes the fseces and urine involuntarily. Heart-failure and secondary complications are the chief dangers of this period. In the fifth and sixth weeks protracted cases may still show irregular fever, and convalescence may not set in until after the fortieth day. In this period we meet with relapses in the milder forms or slight recrudescence of the fever. At this time, too, occur many of the complications and sequelae. Special Features and Symptoms. — Mode of Onset. — As a rule, the symptoms come on insidiously, and the patient is unable to fix definitely the time at which he began to feel ill. The following are the most important deviations from this common course : (a) Onset with Pronounced, sometimes Sudden, Nervous Manifestations. — Headache, of a severe and intractable nature, is by no means an infrequent initial symptom. Again, a severe facial neuralgia may for a few days put the practitioner off his guard. In cases in which the patients have kept about and, as they say, fought the disease, the very first manifestation may be pronounced delirium. Such patients may even leave home and wander about for days. In rare cases the disease sets in with the most intense cerebrospinal symptoms, simulating meningitis — severe headache, photophobia, retraction of the head, twitching of the muscles, and even convulsions. Occasionally drowsiness, stupor, and signs of basilar meningitis may exist for ten days or more before the characteristic symptoms develop; the onset may be with mania. (&) With Pronounced Pulmonary Symptoms. — The initial bronchial catarrh may be of great severity and obscure the other features of the disease. More striking still are those cases in which the disease sets in with a single chill, with pain in the side and all the characteristic features of lobar pneumonia, or of acute pleurisy; or tuberculosis is suspected. (c) With Intense Gastro-intestinal Symptoms. — The incessant vomiting and pain may lead to a suspicion of poisoning, or the case may be sent to the surgical wards for appendicitis. (d) With symptoms of an acute nephritis, smoky or bloody urine, with much albumin and tube-casts. (e) Ambulatory Form. — Deserving of especial mention are those cases of typhoid fever in which the patient keeps about and attempts to do work, or perhaps takes a long journey to his home. He may come under observation for the first time with a temperature of 104° or 105°, and with the rash well out. Many of these cases run a severe course, and in general hospitals they contribute largely to the total mortality. Finally, there are rare instances in which typhoid is unsuspected until perforation, or a profuse haemorrhage from the bowels occurs.

  
    72 SPECIFIC INFECTIOUS DISEASES.Facial Aspect, — Early in the disease the cheeks are flushed and the eyes bright. Toward the end of the first week the expression becomes more listless, and when the disease is well established the patient has a dull and heavy look. There is never the rapid anaemia of malarial fever, and the color of the lips and cheeks may be retained even to the third week. Fever. — (a) Regular Course. (Chart II.) — In the stage of invasion the fever rises steadily during the first five or six days. The evening temperature is about a degree or a degree and a half higher than the morning remission, so that a temperature of 104° or 105° is not uncommon by the end of the first week. Having reached the fastigium or height, the fever then persists with very slight daily remissions. The fever may be singularly persistent and but little influenced by bathing or other measures. At the end of the second and throughout the third week the temperature becomes more distinctly remittent. The difference between the morning or evening record may be 3° or 4°, and the morning temperature may even be normal. It falls by lysis, and the temperature is not considered normal until the evening record is at 98.2°. (6) Variations from the typical temperature curve are common. We do not always see the gradual step-like ascent in the early stage; the cases do not often come under observation at this time. When the disease sets in with a chill, or in children with a convulsion, the temperature may rise at once to 103° or 104°. In many cases defervescence occurs at the end of the second week and the temperature may fall rapidly, reaching the normal within twelve or twenty hours. An inverse type of temperature, high in the morning and low in the evening, is occasionally seen but has no especial significance. Sudden falls in the temperature may occur; thus, as shown in Chart IV, a drop of 6.4° may follow an intestinal haemorrhage, and the fall may be very apparent even before the blood has appeared in the stools. Sometimes during the anaemia which follows a severe hemorrhage from the bowels there are remarkable oscillations in the temperature. Hyperpyrexia is rare. In only 58 of 1,500 cases did the fever rise above 106°. Before death the fever may rise; the highest I have known was 109.5°. (c) Post-typhoid Variations. (1) Recrudescences. — After a normal temperature of perhaps five or six days, the fever may rise suddenly to 102° or 103°, without constitutional disturbance, furring of the tongue, or abdominal symptoms. After persisting for from two to four days the temperature falls. Of 1,500 cases, 92 presented these post-typhoid elevations, brief notes of which are given in the Studies on Typhoid Fever. Constipation, errors in diet, or excitement may cause them. These attacks are a frequent source of anxiety to the practitioner. They are very common, and it is not always possible to say upon what they depend. As a rule, if the rise in temperature is the result of the onset of a complication, such as pleurisy or thrombosis, there is an increase in the leucocytes. Naturally one suspects at the outset a relapse, but there is an absence of the step-like ascent, and as a rule the fever falls afte*- lasting a few days. (2) The Suh-fehrile Stage of Convalescence. — In children, in very nervous patients, and in cases with anaemia, the evening temperature may keep up for weeks after the tongue has cleaned and the appetite has returned. This may usually be disregarded, and is often best treated by allowing the
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    74 SPECIFIC INFECTIOUS DISEASES. patient to get up, and by stopping the use of the thermometer. Of course it is important not to overlook any latent complications. (3) Hypothermia. — Low temperatures in typhoid fever are common, following the tubs, or spontaneously in the third and fourth week in the periods of marked remissions, and following haemorrhage. An interesting form i€ the persistent hypothermia of convalescence. For ten days or more, particularly in the protracted cases with great emaciation, the temperature may be 96.5° or 97°. It is of no special significance. {d) The Fever of the Relapse. — This is a repetition in many instances of the original fever, a gradual ascent and maintenance for a few days at a certain height and then a gradual decline. It is shorter than the original pjTexia, and rarely continues more than two or three weeks. (Chart II.) (e) Afebrile Typhoid. — There are cases described in which the chief features of the disease have been present without the existence of fever. They are extremely rare in this country. I have seen a case, afebrile at the thirteenth day, and in which the rose spots and other features persisted till the twenty-eighth day. (/) Chills occur (a) sometimes with the fever of onset; (&) occasionally at intervals throughout the course of the disease, and followed by sweats (so-called sudoral form) ; (c) with the advent of complications, pleurisy, pneumonia, otitis media, periostitis, etc.; (d) with active antipyretic treatment by the coal-tar remedies; (e) occasionally during the period of defervescence without relation to any complication or sequel, probably due to a septic infection; (/) according to Herringham, chills may result from constipation. There are cases in which throughout the latter half of the disease chills recur with great severity. (See Chills in Typhoid Fever, Studies II.) Skin. — The characteristic rash of the disease consists of hj^ersemic spots, which appear from the seventh to the tenth day, usually at first upon the abdomen. They are slightly raised, flattened papules, which can be felt distinctly by the finger, of a rose-red color, disappearing on pressure, and ranging in diameter from 2 to 4 mm. They were present in 93.3 per cent of the white patients and 20.6 per cent of the colored. They come out in successive crops, and after persisting for two or three days they disappear, occasionally leaving a brownish stain. The spots may be present upon the back, and not upon the abdomen. The eruption may be very abundant over the whole skin of the trunk, and on the extremities. There were 81 in which they occurred on the arms, IT on the forearms, 43 on the thighs, legs 15, face 5, hands 3. The cases with very abundant eruption are not necessarily more severe. As already noted, the t}^hoid bacilli have been found in the spots. Of variations in the rash, frequently the spots are capped by small vesicles. Cases that have not been carefully sponged ma}' show sweat vesicles, either miliary or sudaminal. In 38 cases in my series there were purpuric spots. Three of the cases were true hsemorrhagic typhoid fever. The rash may not appear until the relapse. In 21 cases in our series the rose spots came out after the patient was afebrile. A branny desquamation is not rare in children, and common in adults after hydrotherapy. Occasionally the skin peels off in large flakes. Among other skin lesions in typhoid fever the following may be mentioned :

  
    TYPHOID FEVER. 75 Erythema. — It is not very uncommon in the first week of the disease to find a diffuse erythematous blush — E. typhosum. Formerly we thought this might be due to quinine. The tache cerebrale, a red line with white borders, is readily produced by drawing the nail over the skin, a vaso-motor phenomenon of no special significance. Sometimes the skin may have a peculiar mottled pink and white appearance. E. exudativum, E. nodosum, and urticaria may be present. Herpes. — Herpes is certainly rare in typhoid fever in comparison with its great frequency in malarial fever and in pneumonia. It was noted in 20 of our 1,500 cases, usually on the lips. The taches hleudtres — Peliomata — Maculce cerulce. — These are pale-blue or steel-gray spots, subcuticular, fxom 4 to 10 mm. in diameter, of irregular outline and most abundant about the chest, abdomen, and thighs. They sometimes give a very striking appearance to the skin. They are due to lice (see Pediculosis). STcin Gangrene. — In children noma may occur; as reported by McFarland in the Philadelphia epidemic of 1898 there were many cases with multiple areas of gangrene of the skin. The nose, ears, and genitals may be attacked. Sweats. — At the height of the fever the skin is usually dry. Profuse sweating is rare, but it is not very uncommon to see the abdomen or chest moist with perspiration, particularly in the reaction which follows the bath. Sweats in some instances constitute a striking feature of the disease. They may occasionally be associated with chilly sensations or actual chills. Jaccoud and others in France have especially described this sudoral form of typhoid fever. There may be recurring paroxysms of chill, fever, and sweats (even several in twenty-four hours), and the case may be mistaken for one of intermittent fever. The fever toward the end of the second week and during the third week may be intermittent. The characteristic rash is usually present, and, if absent, the negative condition of the blood is sufficient to exclude malaria. The sweating may occur chiefly in the third and fourth weeks. (Edema of the skin occurs: 1, As the result of vascular obstruction, most commonly of a vein, as in thrombosis of the femoral vein. 2. In connection with nephritis, very rarely. 3. In association with the anaemia and cachexia. A yellow color of the palms of the hands and of the soles of the feet is not uncommon. The hair falls out after the attack, but complete baldness is rare. I have once seen permanent baldness. The nutrition of the nails suffers, and during and after convalescence transverse ridges may occur. A peculiar odor is exhaled from the skin in some cases. Whether due to a cutaneous exhalation or not, there certainly is a very distinctive smell connected with many patients. Nathan Smith describes it as of a " semi-cadaverous, musty character." LinecB atrophicce. — Lines of atrophy may appear on the skin of the abdomen and lateral aspects of the thighs, similar to those seen after pregnancy. They have been attributed to neuritis, and Duckworth has reported a case in which the skin adjacent to them was hyperaesthetic. Bed-sores are not uncommon in protracted cases, with great emaciation. As a rule, they result from pressure and are seen upon the sacrum, more rarely the ilia, the shoulders, and the heels. These are less common, I think.

  
    76 SPECIFIC INFECTIOUS DISEASES. since the introduction of hydrotherapy. Scmpulous care and watchftiliies& do much for their prevention, but it is to be remembered that in cases with profound involvement of the nerve centres acute bed-sores of the back and heels may occur with very slight pressure, and with astonishing rapidity. Boils constitute a common and troublesome sequel of the disease. They appear to be more frequent after hydrotherapy. Circulatory System. — The hJood presents important changes. The following statements are based on studies which W. S. Thayer has made in my wards (Studies I and III) : During the first two weeks there may be little or no change in the blood. Profuse sweats or copious diarrhoea may, as Hayem has shown, cause the corpuscles — as in the collapse stage of cholera. — ^to rise above normal. In the third week a fall usually takes place in corpuscles and hemoglobin, and the number may sink rapidly even to 1,300,000 per c. mm., gradually rising to normal during convalescence. When thepatient first gets up, there may be a slight fall in the number of corpuscles. The average maximum loss is about 1,000,000 to the c. mm. The amount of hagmoglobin is always reduced, and usually in a greater relative proportion than the number of red corpuscles, and during recovery the normal color standard is reached at a later period. Leucopenia — hypoleucocytosis — is present throughout the course. Cold baths increase temporarily the number of leucocytes in the peripheral circulation. The absence of leucoc}i:osis may be at times of real diagnostic value in distinguishing typhoid fever from various septic fevers and acute inflammatory processes. The polymorphonuclear leucoc}i;es are normal in number, while the lymphocytes are relatively increased. When an acute inflammatory process occurs in typhoid fever the leucoc}i;es show an increase in the pol}Tiuclear forms, and this may be of great diagnostic moment. The accompanying blood-chart shows these changes well. (Chart III.) The post-t}^hoid anaemia may reach an extreme grade. In one of my cases the blood-corpuscles sank to 1,300,000 per e. mm. and the hsemoglobin to about 20 per cent. These severe grades of anaemia are not common in my experience. In the Munich statistics there were 54 cases with general and extreme anaemia. Of changes in the blood plasma very little is known. The pulse in typhoid fever presents no special characters. It is increased in rapidity, but not always in proportion to the height of the fever, and this may be a very special feature in the early stages. As a rule, in the first week it is above 100, full in volume and often dicrotic. There is no acute disease with which, in the early stage, a dicrotic pulse is so frequently associated. Even with high fever the pulse may not be greatly accelerated. As the disease progresses the pulse becomes more rapid, feebler, and small. In 6 per cent of our cases the pulse rate rose above 140 (Thayer). In the extreme prostration of severe cases it may reach 150 or more, and is a mere undulation— ^the so-called running pulse. The lowered arterial pressure is manifest in the dusky lividity of the skin and coldness of the hands and feet. During convalescence the pulse gradually returns to normal, and occasionally becomes very slow. Aiter no other acute fever do we so frequently meet with bradycardia. I have counted the pulse as low as 30, and instances are on record of still fewer beats to the minute. Tachycardia, while

  
    TYPHOID FEVER. 11 less common, may be a very troublesome and persistent feature of convalescence. Blood Pressure. — This is usually from 115-125 m. m. Hg. (Riva-Eocci instrument) in systole. The diastolic pressure has the normal relationship to the systolic, and averages 85-100 m. m. Hg. There is a gradual fall during the course to about 100-110 m. m. Hg. at the beginning of apyrexia. In two 5,000,000 DEC , 1890 JANUARY, .189.1 FEBRUARY. MARCH 1 lUU^ 19 22 25 28 31 3 s 9 12 15 18 21 24 27 30 2 5 8 11 14 17 20 23 26 1 4 7 10 13 16 19 90^ 80% 4,000,000 1 / 70^ / / m% 3,000,000 I / \ / 50% \ / \j \ / / 4Q% 2,000,000 '\ / r .-"' ?S ^^ \ s / / -— .,^.'" ^0% \ \ / / ; -1 ^ *^ ' 20% 1,000,000 ^ 10^ 500,000 i.-r :.•• 10,000 8,000 / V * 6,000 / f s N. »• ^ ^ ^ r\ / / 4,000 r \ / / 2,000 \ / / MEAN NORM. NUMBER OF WHITE CORPUSCLES BLACK, RED CORPUSCLESi REDjHAEMOaLOBiri. Chart III. BLUE, COLORLESS CORPUSCLES. or three weeks later the pressure has usually returned to normal. Haemorrhage usually produces a marked fall both in the systolic and diastolic pressure. In some cases of perforation there is a sharp rise in systolic pressure. Tubs and ice sponges usually cause a rise of 10-20 m. m. Hg. The heart-sounds may be normal throughout the course. In severe cases, the first sound becomes feeble and there is often to be heard, at the apex and -along the left sternal margin, a soft systolic murmur, which was present in

  
    78 SPECIFIC INFECTIOUS DISEASES. 22 per cent of our cases. Absence of the first sound is rare. Gallop rhythm is not uncommon. In the extreme feebleness of the graver forms, the first and second sound become very similar^ and the long pause is much shortened (embryocardia). Of cardiac complications, pericarditis is rare and has been met with chiefly in children and in association with pneumonia. It was present in three of my series and occurred in only 14 of the 2,000 Munich post mortems. Endocarditis was found post mortem in three cases, and the ph^^sical signs suggested its presence in three other cases in the series. Myocarditis is more common, and is indicated by a progressive weakening of the heart-sound and enfeeblement of the action of the organ. Complications in the Arteries. — Arteritis with thrombus formation occurred in four cases in the series, one in the branches of the middle cerebral, two in the femoral, and one in the brachial. In one case gangrene of the leg followed. I saw a similar case with Eoddick, in Montreal, in which obliteration of the left femoral artery occurred on the sixteenth day, and of the vessel on the right side on the twentieth day, with gangrene of both feet. Pain, tenderness, and swelling occur over the artery, with diminution of disappearance of the pulsations and coldness and blueness of the extremity. In two of the cases these s}Tnptoms gradually disappeared, and the pulsation returned not only in the peripheral, but in the affected vessels (Thayer). Keen refers to 46 cases of arterial gangrene, of which 8 were bilateral, 19 on the right side, and 19 on the left. Tlirombi in the Veins. — In our series there were 41 instances, distributed in the following veins : femoral 23, popliteal 5, iliac 5, veins of the calf 5, internal saphenous 3, pulmonary artery alone 1, pulmonary artery and common iliac 1, axillary vein 1 (Thayer). I saw one case in the right circumflex iliac vein. Femoral thrombosis is the most common, and almost invariably in the left vessel, due, as Liebermeister suggests, to the fact that the left iliac vein is crossed by the right iliac artery, and the blood flow is not so free. The symptoms of this complication are very definite — ^the fever may increase or recur. Chills occurred in 11 of all the cases. Pain and swelling at the site are constanth' present, and the thrombotic mass can be felt, not always at first, nor is it well to feel for it. Swelling of the leg follows as a rule, but it is rarely so extreme, and never, I think, so painful as the puerperal phlegmasia alba dolens. In the iliac thrombosis the pain may be severe and lead to the suspicion of perforation, as in one of our cases. Leucoc}^tosis is usually present, in 12 cases it rose above 10,000. Five of the 39 cases died, 2 only as a result of the thrombus; in the case of axillary thrombosis from pulmonary embolism, in one embolism of the inferior cava and right auricle from the dislocation of a piece of thrombus from the left iliac vein. Thayer examined 16 of the patients at varying periods after convalescence, and found in every case more or less disability from the varices and persistent swelling. In some cases, however, the recovery is complete. Digestive System. — Loss of appetite is early, and, as a rule, the relish for food is not regained until convalescence. Thirst is constant, and should be fully and freely gratified. Even when the mind becomes benumbed and the patient no longer asks for water, it should be freely given. The tongue presents the changes inevitable in a prolonged fever. Early in the disease

  
    TYPHOID FEVER. 79 it is moist, swollen, and coated with a thin white fur, which, as the fever progresses, becomes denser. It may remain moist throughout. It is small in size and tends to be red at the edges and tip. In severe cases, particularly those with delirium, the tongue becomes very dry, partly owing to the fact that such patients breathe with the mouth open. It may be covered with a brown or brownish-black fur, or with crusts between which are cracks and fissures. Acute glossitis occurred in one case at the onset of the relapse'. In these cases the teeth and lips may be covered with a dark brownish matter called sordes — a mixture of food, epithelial debris, and micro-organisms. By keeping the mouth and tongue clean from the outset the fissures, which are extremely painful, may be prevented. During convalescence the tongue gradually becomes clean, and the fur is thrown off, almost imperceptibly or occasionally in fiakes. The secretion of saliva is often diminished; salivation is rare. Parotitis was present in 45 of the 2,000 Munich cases. It occurred in 14 cases in my series; of these, 5 died. It is most frequent in the third week in very severe cases. Extensive sloughing may follow in the tissues of the neck. Usually unilateral, and in a majority of cases going on to suppuration, it is regarded as a very fatal complication, but recovery has followed in eight of my cases. It undoubtedly may arise from extension of infiammation along Steno's duct. This is probably not so serious a form as when it arises from metastatic inflammation. In four cases the submaxillary glands were involved alone, in one a cellulitis of the neck extended from the gland and proved fatal. Parotitis may occur after the fever has subsided. A remarkable localized sweating in the parotid region is an occasional sequel of the abscess. The pharynx may be the seat of slight catarrh. Sometimes the fauces are deeply congested. Membranous pharyngitis, a serious and fatal complication, may come on in the third week. Difficulty in swallowing may result from ulcers of the oesophagus, and in one of our cases stricture followed.*    Thyroiditis may occur with abscess formation. The gastric symptoms are extremely variable. Nausea and vomiting are not common. There are instances, however, in which vomiting, resisting all measures, is a marked feature from the outset, and may directly cause death from exhaustion. Vomiting does not often occur in the second and third weeks, unless associated with some serious complication. Ulcers have been found in the stomach. Hsematemesis occurred in 4 of our cases. Intestinal Symptoms. — Diarrhoea is a very variable symptom, occurring in from 20 to 30 per cent of the cases. Of 1,500 cases, 516 had diarrhoea before entering, 260 during their stay in hospital. The small percentage may be due to the fact that we use no purges or intestinal antiseptics. Its absence must not be taken as an indication that the intestinal lesions are of slight extent. I have seen, on several occasions, the most extensive infiltration and ulceration of the Peyer's glands of the small intestine, with the colon filled with solid faeces. The diarrhoea is caused less by the ulcers than by the associated catarrh, and, as in tuberculosis, it is probable that when this is in the large intestine the discharges are more frequent. It is most common toward * Mitchell, CEsophageal Complications in Typhoid Fever (Studies II).

  
    80 SPECIFIC INFECTIOUS DISEASES. the end of the first and throughout the second week, but it ma)^ not occur until the third or even the fourth week. The number of discharges ranges from 3 to 8 or 10 in the twenty-four hours. They are usually abundant, thin, grayish-yellow, granular, of the consistency and appearance of pea-soup, and resemble very much, as Addison remarked, the normal contents of the small bowel. The reaction is alkaline and the odor ofEensive. On standing, the discharges separate into a thin serous layer, containing albumin and salts, and a lower stratum, consisting of epithelial dehris, remnants of food, and numerous crystals of triple phosphates. Blood may be in small amount, and only recognized b}" the microscope. Sloughs of the Peyer's glands occur either as grayish-j^ellow fragments or occasionally as ovoid masses, an inch or more in length, in which portions of the bowel tissue may be found. The bacilli are not found in the stools until the end of the first or the middle of the second week. Constipation was present in 51 per cent of the cases. Hwmorrliage from the bowels is a serious complication, occurring in from 3 to 5 per cent of all cases. It had occurred in 99 of the 2,000 fatal Munich cases. In 1,500 cases treated in my wards, haemorrhage occurred in 118, and in 12 death occurred directly from the haemorrhage. It was present in 3.77 per cent of Murchison's 1,564 cases. There may be only a slight trace of blood in the stools, but too often it is a profuse, free hgemorrhage, which rapidly proves fatal. It occurs most commonly between the end of the second and the beginning of the fourth week, the time of the separation of the sloughs. Occasionally it results simply from the intense hypersemia. It usually comes on without warning. A sensation of sinking or collapse is experienced by the patient, the temperature falls, and may, as in the annexed chart, drop 6° or 7° in a few hours. Fatal collapse may supervene before the blood appears in the stool. Haemorrhage usually occurs in cases of considerable severity. Graves and Trousseau held that it was not a very dangerous symptom, but statistics show that death follows in from 30 to 50 per cent of the cases. It must not be forgotten that melsna may also be part of a general heemorrhagic tendency (to be referred to later), in which case it is associated with petechias and h^ematuria. There may be a special family predisposition to intestinal haemorrhages in typhoid fever. Meteorism, a frequent symptom, is not serious if of moderate grade, but when excessive is usually of ill omen. Owing to defective tone in the walls, in severe cases to their infiltration with serum, gas accumulates in the small and large bowels, particularly in the latter. Pushing up the diaphragm, it interferes very much with the action of the heart and lungs, and may also favor perforation. Gurgling in the right iliac fossa exists in a large proportion of all the cases, and indicates simply the presence of gas and fluid faeces in the colon and caecum. Atdominal pain and tenderness were present in three-fifths of a series of 500 cases studied with special reference to the point by T. McCrae. In some it was only present at the onset. Pain occurred during the course in about one-third of the cases. This is due in some instances to conditions' apart from the bowel lesions, such as pleurisy, distention of the bladder, and phlebitis. It may be associated with diarrhoea, severe constipation, a painful spleen, or acute abdominal complications. Pain occurs with some cases of

  
    The text on this page is estimated to be only 28.44% accurate
    TYPHOID FEVER. 81 haemorrhage, but is most constantly present with perforation. In a large group no cause could be found for the pain, and if other symptoms be associated the condition may lead to error in diagnosis. Operation for appendicitis has been performed in the early stage of typhoid fever, owino- to the combination of pain in the right iliac fossa, fever and constipation. This has happened twice at the Johns Hopkins Hospital, 1 t*t-*&S»oiaM<'<ncQWw©» ■to 0 « gSgSg§||S|SgS s S 3 S 10018 pMOlOT i«io W d S* 0 f'^ » W V OS i> . , . , , — — n — f-ti4i-^ flip M ?? ■ ■ ■ 'ft" 7  '^.^ '^   ."A; ■ ... . i"" 1^ \ , . . . .  ii^?>ik  ^ /"JSV^^ f  ^■^(kiV pooiq Suniretaoo [oois siiO^S f \ f •  Tfii'lk-'^^'''^ psmtnTngtjoercu-nm ^ ^ ^j£ ;« galhiquomaq aiiqi' K \ *^l I* ' ' W VS.^ \ * pooiq inoqjw jooiE IV V l_ ,.^_.Z^^!!^ ; ' I^ T J f ] \ ' . . . . i lj\.   If •< "I ■ ' ' s' K40* 0  \ ^ ^ ^ m^ ^^ _ 1 .;...'j..-r.j.i..:...i i : : S : ^ — « — s — — s — 00 CO ~ t~ L.i.J.s.L. .'.?.;  \, . . 0.. ,.i . K V OP i> 0 -" m  /,..=. g.i . s i5  pq H o EH B3 n i "3 Peepoeation. — From one-fourth to one-third of the deaths are due to perforation, and as there were 35,379 deaths from typhoid fever in the United States in the year 1900, this gives between 9,000 and 13,000 deaths from this cause. Watchful care on the part of the physician should result in a saving of at least one-third of the cases. While it may occur as early as the

  
    82 SPECIFIC INFECTIOUS DISEASES. first week, in the great majority it is at the height of the disease in the third week, and much more frequently in the severe cases, particularly those associated with tympanites and haemorrhage. It may occur, however, in verymild cases and with great suddenness, when the patient is apparently progressing favorably. Symptoms of Perforation. — By far the most important single indication is a sudden, sharp pain of increasing severity, often paroxysmal in character. It is rarely absent, except in the small group of cases with profound toxaemia. The situation is most frequent in the hypogastric region and to the right of the middle line. Tenderness on pressure is present in the great majority of cases, usually in the hypogastric and right iliac regions, sometimes diffuse; it may only be brought out on deep pressure. As LeConte points out, when the perforation happens to be in contact with the parietal peritonaeum the local features on palpation are much more marked than when the perforated Tilcer is next to a coil or to the mesentery. There may be early irritability of the bladder, with frequent micturition, and pain extending toward the penis. A third important sign is muscle rigidity, increased tension, and spasm on any attempt to palpate. "With the onset of these features the patient may have signs of shock — a fall in temperature, an increase in the rapidity of the pulse and respirations, and slight sweating. Following these features in a few hours there is usually a reaction, and then the features of general peritonitis become manifest to a more or less marked degree. Among the general features, the fades of the patient shows changes; there is increased pallor, a pinched expression of the face, and as the symptoms progress and toward the end a marked Hippocratic f acies, a dusky sufEusion, and the forehead bathed in a clammy perspiration. The temperature, which often drops at the onset of a perforation, rises with the increase of the peritonitis. The pulse quickens, is running and thready, the heart's action becomes progressively more feeble, and there is an increase in the frequency of the respiration. Vomiting is a variable feature; it is present in a majority of the cases. Hiccough is common and may occur earl}-, but more frequently late. The local abdominal features are often more important than the general, as it is surprising to notice how excellent the condition of a patient may be with perforative peritonitis. Limitation of the respiratory movements is usually present, perhaps confined to the hypogastric area. Increasing distention is the rule, but perforation and peritonitis may occur, it is to be remembered, with an abdomen flat or even scaphoid. Increasing pain on pressure, increasing muscle spasm and tension of the wall are important signs. Percussion ma)^ reveal a flat note in the flanks, due to exudate. Auscultation may show absence of peristalsis, and auscultatory percussion may possibly show the presence of air free in the peritonaeum. A friction may be present within a few hours of the onset of the perforation. Obliteration of the liver flatness in the nipple line may be caused by excessive tympany. Eapid obliteration of liver flatness in a flat, or a not much distended abdomen, is a valuable sign. Examination of the rectum may show fullness in the pelvis, or tenderness. In a majority of all cases th^re is a rise in the leucocytes, and when present may be a valuable help, but it is not constant.

  
    TYPHOID FEVER. 83 General peritonitis, without perforation of the howel, may occur by extension from an ulcer, or by rupture of a softened mesenteric gland, or, as in one recent case in my series, from inflammation of the Fallopian tubes. It was present in 2.2 per cent of the Munich autopsies. Perforation is almost invariably fatal. In a few cases healing takes place spontaneously, as is beautifully shown in one of the Pennsylvania Hospital specimens, or the orifice may be closed by a tag of omentum, as in a remarkable case reported by J. Milton Miller. There is a group of cases in which haemorrhage complicates the perforation and adds to the difficulty in diagnosis. In 7 of our 43 cases haemorrhage accompanied the perforation ; in 3 others the haemorrhage had occurred some days before. The diagnosis of perforation, easy enough at times, is not without serious difficulties. The conditions for which it has been mistaken in my wards have been : appendicitis, occurring during the course of the typhoid fever, phlebitis of the iliac vein with great pain, haemorrhage, and in one case a local peritonitis without perforation, for which no cause was found. Eecovery followed the exploratory operation, which was made in all but one (haemorrhage case) of these cases. The SPLEEN is usually enlarged, and the edge was felt below the costal margin in 71.6 per cent of my cases. Percussion is uncertain, as, owing to distention of the stomach and colon, even the normal area of dulness may not be obtainable. I have seen a very large spleen post mortem, when during life the increase in size was not observable. LiVEE. — Symptoms on the part of this organ are rare. (a) Jaundice was present in only 8 cases of my series. Catarrh of the ducts, toxEemia, abscess, and occasionally gall-stones are the usual causes. (h) Abscess. — Solitary abscess is exceedingly rare and occurred in but 3 cases in my series. It may follow the intestinal lesion or more commonly one of the complications, as parotitis or necrosis of bone. Suppurative pylephlebitis, which is more frequent than abscess, may follow perforation of the appendix. Suppurative cholangitis has been described. (c) Cholecystitis occurred in 19 cases of the series. Camac * has collected 115 cases, in 21 of which perforation occurred. Pain in the region of the gall-bladder is the most constant symptom. Tenderness, muscle spasm with rigidity, and a gall-bladder tumor are present in a majority of the cases. Jaundice is inconstant. With perforation there may be a marked drop in the fever and the onset of signs of peritonitis. In simple cholecystitis the urgency of the symptoms may abate, and recovery may follow. Suppuration may occur with infection of the bile passages. Months or years after (eighteen years in Hunner's case) the bacilli may cause cholecystitis or gallstones. Typhoid bacilli have been found by Gushing as a cause of cholecystitis in a patient who had never had typhoid fever. (d) Gall-Stones. — Bernheim called attention to the frequency of cholelithiasis after typhoid fever. It is probably associated with the presence of typhoid bacilli in the gall-bladder (see under Gall-Stones). * Studies in Typhoid Fever, Series III, Johns Hopkins Hospital Reports, vol. viii.

  
    84 SPECIFIC INFECTIOUS DISEASES. Eespiratoey System. — Epistaxis, an early symptom, precedes typhoid fever more commonly than any other febrile afEection. It is occasionally profuse and serious. Laryngitis is not very common. The ulcers and the perichondritis have already been described. Oedema, apart from ulceration, is rare. In the United States the laryngeal complications of typhoid fever seem much less frequent than on the Continent. I have twice seen severe perichondritis; both of the cases recovered, one after the expectoration of large portions of the thyroid cartilage. Keen and Liining have collected 331 cases of serious -surgical complications of the larynx. General emphysema may follow the perforation of an ulcer. Stenosis is a very serious sequence. From some recent studies it would appear that paralysis of the laryngeal muscles is much more common than we have supposed. Przedborski (Volkmann's Sammlung, ISTo. 183) has systematically examined the larynx in 100 consecutive cases and found 85 with paralysis. The condition is nearly always due to neuritis, sometimes in connection with affections of other nerves. Bronchitis is one of the most frequent initial symptoms. It is indicated by the presence of sibilant rales. The smaller tubes may be involved, producing urgent cough and even slight cyanosis. Collapse and lobular pneumonia may also occur. Lobar pneumonia is met with under two conditions : 1. At the outset the pneumo-typlius of the Germans. This occurred in three of our cases. After an indisposition of a day or so, the patient is seized with a chill, has high fever, pain in the side, and within forty-eight hours there are signs of consolidation and the evidences of an ordinary lobar pneumonia. The intestinal symptoms may not occur until toward the end of the first week or later; the pulmonary symptoms persist, crisis does not occur; the aspect of the patient changes, and by the end of the second week the clinical picture is that of typhoid fever. Spots may then be present and doubts as to the nature of the case are solved. In other instances, in the absence of a characteristic eruption, the case remains doubtful, and it is impossible to say whether the disease has been pneumonia, in which the so-called typhoid symptoms have developed, or whether it was typhoid fever with early implication of the lungs. This condition may depend upon an early localization of the typhoid bacillus in the lung. 3. Lobar pneumonia forms a serious and by no means infrequent complication of the second or third week — in 19 of our cases. It was present in over 8 per cent of the Munich cases. The symptoms are usually not marked. There may be no rusty sputa, and, unless sought for, the condition is frequently overlooked. The etiological agent in these cases is still in dispute. T_yphoid bacilli have been isolated from the sputum by Jehle, Eau, and others. They have also been isolated from the consolidated lungs at autopsy, but in such cases the pneumococci may have been originally present, and the typhoid bacilli secondary invaders. In all cases of pneumonia during typhoid fever occurring in the Johns Hopkins Hospital and coming to autopsy, the pneumococci could be demonstrated in the consolidated lung. Infarction, abscess, and gangrene are occasionally pulmonary complications.

  
    TYPHOID FEVER. 85 Hypostatic congestion of the lungs and oedema, due to enfeebled circulation in the later periods of the disease, are very common. The physical signs are defective resonance at the bases, feeble breath-sounds, and, on deep inspiration, moist rales. Hcemo'ptysis may occur. Creagh reports a case in which it caused death. Pleurisy was present in about 8 per cent of the Munich autopsies. It may occur at the outset — pleuro-typhoid — or slowly during convalescence, in which case it is almost always purulent and due to the typhoid bacilli. Pneumothorax is rare. Hale White has reported two cases, in both of which pleurisy existed. After death, no lesions of the lungs or bronchi were discovered. The condition may be due to straining, or to the rupture of a small pygemic abscess. It may occur also during convalescence. Nervous System. — Cereiro-spinal Form. — As already noted, the disease may set in with intense and persisting headache, or an aggravated form of neuralgia. There are cases in which the effect of the poison is manifested on the nervous system early and with the greatest intensity. There are headache, photophobia, retraction of the neck, marked twitchings of the muscles, rigidity, and even convulsions. In such cases the diagnosis of meningitis is invariably made. The cases showing marked meningeal features during the course of the disease may be divided into three groups. First, those with symptoms suggestive of meningitis, but without localizing features and without at post mortem the anatomical lesions of meningitis. In every series of cases numerous such examples occur. Secondly, the cases of so-called serous meningitis. There is a localization of typhoid bacilli in the cerebro-spinal fluid and a mild inflammatory reaction, but Avlthout suppurative meningitis. Cole has collected thirteen such cases, five of them occurring in our series. Probably more frequent lumbar punctures will show that this occurs not infrequently. Thirdly, true typhoid suppurative meningitis due to B. typhosus. Only one such case occurred in our series, and Cole has collected thirteen from the literature. Meningitis in typhoid fever is occasionally due to other organisms, as tubercle bacilli, and the micrococcus intracellularis. Marked convulsive movements, local or general, with coma and delirium, are seen also in thrombosis of the cerebral veins and sinuses. Delirium, usually present in very severe cases, is certainly less frequent under a rigid plan of hydrotherapy. It may exist from the outset, but usually does not occur until the second and sometimes not until the third week. It may be slight and only nocturnal. It is, as a rule, a quiet delirium, thovigh there are cases in which the patient is very noisy and constantly tries to get out of bed, and, unless carefully watched, may escape. The patient does not often become maniacal. In heavy drinkers the delirium may have the character of delirium tremens. Even in cases which have no positive delirium, the mental processes are usually dulled and the aspect is listless and apathetic. In severe cases the patient passes into a condition of unconsciousness. The eyes may be open, but he is oblivious to all surrounding circumstances and neither knows nor can indicate his wants. The urine and faeces are passed involuntarily. In this pseudo-wakeful state, or coma vigil, as it is called, the eyes are open and the patient is constantly muttering. The lips and tongue are tremulous; there are twitchings of the fingers and wrists — subsultus tendinum and carphologia. He picks at the bedclothes or

  
    86 SPECIFIC INFECTIOUS DISEASES. grasps at invisible objects. These are among the most serious symptoms of the disease and always indicate danger. Convulsions in typhoid fever are rare. There were 8 instances in sixteen years among between fifteen and sixteen hundred cases. They occur: first, at the onset of the disease, particularly in children; secondly, as a manifestation of the toxaemia; and thirdly, as a result of severe cerebral complications— thrombosis, meningitis, or acute encephalitis. Occasionally in convalescence convulsions may occur from unknown causes. Of the 8 cases 3 died. Neuritis, which is not uncommon — 11 cases in the series — may be local, or a wide-spread affection of the nerves of the legs or of both arms and legs. Local Neuritis. — This may occur during the height of the fever or after convalescence is established. It may set in with agonizing pain, and with sensitiveness of the affected nerve trunks. The local neuritis may affect the nerves of an arm or of a leg, and involve chiefly the extensors, so that there is wrist-drop or foot-drop. The arm or leg may be much swollen and the skin over it er}d:hematous. Painful muscles are not uncommon, particularly in the calves. I have reported a series of cases (Studies III). Painful cramps may also occur. In some of the cases of painful legs the condition is a myositis ; in others the swelling and pain may be due to thrombosis in the deeper veins. A curious condition, probably a local neuritis, is that which was first described by Handford as tender toes, and which appears to be much more common after the cold-bath treatment. The tips and pads of the toes, rarely the pads at their bases, become exquisitely sensitive, so that the patient can not bear the weight of the bedclothes. There is no discoloration and no swelling, and it disappears usually within a week or ten days. Multiple neuritis in typhoid fever comes on usually during convalescence. The legs may be affected, or the four extremities. The cases are often difficult to differentiate from those with subacute poliomyelitis. Recovery is the rule. Poliomyelitis may occur with the s3^mptoms of acute ascending paralysis and prove fatal in a few days. More frequently it is less acute, and causes either a paraplegia or a limited atrophic paralysis of one arm or leg. Hemiplegia is a rare complication. Francis Hawkins has collected 17 cases from the literature; aphasia was present in 12. The lesion is usually thrombosis of the arteries, less often a meningo-encephalitis. The aphasia usually disappears. True tetany occurs sometimes, and has been reported in connection with certain epidemics. It may set in during the full height of the disease. Typhoid Psychoses. — There are three groups of cases : first, an initial delirium, which may be serious, and cause the patient to wander away from his home, or he may even become maniacal; secondly, the psychosis associated directly vrith the p}Texia and the toxaemia; in a few cases this outlasts the disappearance of the fever for months or even years; and, lastly, the asthenic psychosis of convalescence, more common after typhoid than after any other fever. The prognosis is usually good. Edsal has recently studied the condition in children, finding 69 cases in the literature, of which 43 recovered.

  
    TYPHOID FEVER. 87 There is a distressing post-typhoid neurasthenia, in which for months or even for years the patient is unable to get into harmony with his surroundings. Special Senses. — Eye. — Conjunctivitis, simple or phlyctenular, sometimes with keratitis and iritis, may develop. Panophthalmitis has been reported in one case in association with haemorrhage (Finlay). Loss of accommodation may occur, usually in the asthenia of convalescence. Oculo-motor paralysis has been seen, due probably to neuritis. Eetinal haemorrhages may occur alone or in association with other haemorrhagic features. Double optic neuritis has been described in the course of the fever. It may be independent of meningitis. Atrophy may follow, but these complications are excessively rare. Cataract may follow inflammation of the uveal tract. Other rare complications are thrombosis of the orbital veins and orbital haemorrhage. (See De Schweinitz in Keen's monograph for full consideration of the subject.) Ear. — Otitis media is not infrequent, 2.5 per cent in Hengst's collected cases. We have never found the typhoid bacillus in the discharge. Serious results are rare; only one case of mastoid disease occurred in our series. The otitis may set in with a chill and an aggravation of the fever. Eenal System. — Retention of urine is an early symptom and may be the cause of abdominal pain. It may recur throughout the attack. Suppression of urine is rare. The urine is usually diminished at first, has the ordinary febrile characters, and the pigments are increased. Later in the disease it is more abundant and lighter in color. Polyuria is not very uncommon. The amount of water depends very much on the fluid taken. In certain cases enormous quantities are passed, up to seven and eight quarts. While most common during convalescence, the increase may be sudden in the second week at the height of the fever, as in a case reported by Fussell. Patients treated by what is known as the washing-out method, in which large quantities of water are taken, may pass enormous amounts, 18 or 19 litres. One of my patients passed as much as 33 litres in one day ! The Diazo-reaction of EhrUch. — Two solutions are employed, kept in separate bottles : one containing a saturated solution of sulphanilic acid in a solution of hydrochloric acid (50 cc. to 1,000 cc.) ; the other a half per cent solution of sodium nitrite. To make the test, a few cubic centimetres of urine are placed in a small test-tube with an equal quantity of a mixture of the solution of the sulphanilic acid (-10 cc.) and the sodium nitrite (1 cc), the whole being thoroughly shaken. One cubic centimetre of ammonia is then allowed to flow carefully down the side of the tube, forming a colorless zone above the yellow urine, and at the junction of the two a deep brownishred ring will be seen if the reaction is present. With normal urine a lighter brownish ring is produced, without a shade of red. The color of the foam of the mixed urine and reagent, and the tint they produce when largely diluted with water, are characteristic, being in both cases of a delicate rose-red if the diazo-reaction be present; but if not, brownish-yellow. It was found in 894 of 1,467 cases. It may be present previous to the occurrence of the rash, and as late as the twenty-second day. The value of the test is lessened by its occurrence in cases of miliary tuberculosis, in malarial fever, and occasionally in the acute diseases associated with high fever. The urotoxic coefficient

  
    88 SPECIFIC INFECTIOUS DISEASES. in typhoid fever is high and is said to be increased by the tubs. In cases passing large quantities of urine the diazo-reaction is very feeble or even absent. BaciUuria occurs in about one-third of the cases, caused by the typhoid bacilli. The urine may be turbid from their presence and in the test-tube give a peculiar shimmer. There may be millions of bacilli to the cubic millimetre without pyuria or any symptoms of renal or bladder trouble. The bacilli may be present in the urine for years after the attack (see Gwyn, Studies III). Of 51 cases during the session of 1900-1901 in my clinic. Cole found typhoid bacilli in the urine in 16. The renal complications in typhoid fever may be thus grouped : (a) Febrile albuminuria is common and of no special significance. It was present in 999 of 1,500 cases, 66 per cent. Tube casts were present in 568 cases, 37.8 per cent. Hamoglohinuria occurred in one case. (&) Acute nephritis at the onset or during the height of the disease — the nephro-typlius of the Germans, the fievre typho'ide a forme renale of the French — may set in, with all the symptoms of acute Bright's disease, masking in many instances the true nature of the malady. After an indisposition of a few days there may be fever, pain in the back, and the passage of a small amount of bloody urine. (c) jSTephritis during convalescence is rare, and is usually associated with anaemia and oedema. Chronic nephritis is a most exceptional sequel of the disease. {d) The lymphomatous nephritis, described by E. Wagner, and already referred to in the section on morbid anatomy, produces, as a rule, no symptoms. (e) Pyuria, a not uncommon complication, may be associated with the typhoid or the colon bacillus, less often with staphylococci. It disappears during convalescence. It is usually due to a simple catarrh of the bladder, rarely to an intense cystitis. (/) Post-typhoid Pyelitis. — One or both kidneys may be involved, either at the height of the disease or during convalescence. There may be blood and pus at first, later pus alone, varying in amount. A severe pyelonephritis may follow. Perinephric abscess is a rare sequel. Generative System. — Orchitis is occasionally met with. Kinnicutt has collected 53 cases in the literature. It is usually associated with a catarrhal urethritis. Induration or atrophy may occur, and more rarely suppuration. It was present in 4 cases in my series. In 1 case double hydrocele developed suddenly on the nineteenth day (Dunlap). Acute mastitis, which may go on to suppuration, is a rare complication. It was present in 3 cases of my series, during the fever and in one late in convalescence. Osseous System. — Among the most common and troublesome of the sequelae of the disease are the hone lesions. In a few cases the bone lesions occur at the height of the disease or even earlier. A boy was admitted in the second week of an attack of typhoid fever with acute periostitis of the frontal bone and of one rib. Of 237 cases collected by Keen there were periostitis in 110, necrosis in 85, and caries in 13. They are, I am sure, much more frequent than the figures indicate. Six cases came under my notice in the course of a

  
    TYPHOID FEVER. 89 year, and formed the basis of Parsons' paper (Studies II). The legs are chiefly involved. In Keen's series the tibia was affected in 91 cases, the ribs in 40. The typhoid bone lesion is apt to form what the old writers called a cold abscess. Only a few of the cases are acute. Chronicity, indolence, and a remarkable tendency to recurrence are perhaps the three most striking features of the typhoid bone lesions. A bony node may be left by the typhoid periostitis. Arthritis was present in 5 cases of my series. Eheumatic and septic forms are described, as well as a typhoid arthritis proper. The complication is exceedingly rare, and yet Keen has collected from the literature 84 cases. One of the most important points relating to it is the frequency with which spontaneous dislocations occur, particularly of the hip. Typhoid Spine (Gibney). — During the disease in protracted cases, more often during convalescence, the patient complains of pain in the lumbar and sacral regions, perhaps after a slight jar or shock. Stiffness of the back, pain on movement, and tenderness on pressure are the chief features, but there are in addition marked nervous, sometimes hysterical manifestations. The diagnosis of spondylitis. Pott's disease, or perinephritic abscess, etc., may be made. The examination is negative. The patient is afebrile, as a rule. The outlook is good. In rare instances there may be perispondylitis, but usually the condition is a neurosis (Studies I). The muscles may be the seat of the degeneration already referred to, but it rarely causes any symptoms. Hsemorrhage occasionally occurs into the muscles, and late in protracted eases abscesses may follow. Eupture of a muscle, usually the rectus abdominis, may occur, possibly associated with acute hasmorrhagic myositis. Post-typhoid Septicaemia and Pyaemia. — In very protracted cases there may recur after defervescence a slight fever (100°-101°), with sweats, which is possibly septic. In other cases for two or three weeks there are recurring chills, often of great severity. They are usually of no moment in the absence of signs of complication. (See Studies II and III.) Typhoid pyaemia is not very uncommon, (a) Extensive furunculosis may be associated with irregular fever and leucocytosis. (&) Following the fever there may be multiple subcutaneous " cold " abscesses, often with a dark, thin bloody pus. A score or more of these may appear in different parts. Pratt has isolated the bacillus in pure culture from the subcutaneous abscesses, (c) A crural thrombus may suppurate and cause a wide-spread pyaemia, (d) In rare instances suppuration of the mesenteric glands, of a splenic infarct, a sloughing parotid bubo, a perinephric or perirectal abscess, acute necrosis of the bones, or a multiple suppurative arthritis may cause pygemia. In other cases following bed-sores or a furunculosis there occurs a general infection with pyogenic organisms, with fatal result. In three such cases in our series staphylococci were cultivated from the blood. In one case with many chills late in the disease, and the general condition excellent, typhoid bacilli were cultivated from the blood. Association of other Diseases. — Erysipelas is a rare complication, most commonly met with during convalescence. In 1,420 cases at Basel it occurred 10 times. Griesinger states that it is met with in 2 per cent. Measles or scarlet fever may develop during the fever or in convalescence. Chicken-pox and noma

  
    90 SPECIFIC INFECTIOUS DISEASES. have been reported in children. Pseudo-membranous inflammations may occur in the pharynx, larynx, or genitals. Malarial and typhoid fevers may he associated, but a majority of the cases of so-called typho-malarial fever are either remittent malarial fever or true typhoid. It is interesting to note that among the 829 cases of typhoid fever Plasmodia were found in the blood during the course of the disease in only 1 case. (See Lyon, Studies III.) Many of our typhoid-fever cases came from malarious regions. The s3'mptoms of influenza may precede the t3^phoid fever, or the two diseases may run concurrently. There are cases of chronic influenza which simulate typhoid fever very closely. Typhoid Fever and Tiiberculosis. — (a) The diseases may coexist. A person with chronic tuberculosis may contract the fever. Of 80 autopsies in typhoid fever, 4 presented marked tuberculous lesions. Miliary tuberculosis and tj'phoid fever may occur together, (fe) Cases of typhoid fever with pulmonary and pleuritic symptoms may suggest tuberculosis at the onset, (c) There are five types of tuberculous infection which may simulate typhoid fever: the acute miliary form (page 298) ; tuberculous meningitis (page 301) ; tuberculous peritonitis (page 310) ; the acute toxaemia of certain local lesions (page 306) ; and forms of ordinary pulmonary tuberculosis. And, lastly, pulmonary tuberculosis may follow typhoid fever. In a large majority of such cases the disease has been tuberculosis from the onset, which has begun with a low fever and features suggestive of typhoid fever. In epilepsy and in chronic chorea the fits and movements usually cease during an attack, and in typhoid fever in a diabetic subject the sugar may be absent during the height of the disease. Varieties of Typhoid. — Typhoid fever presents an extremely complex symptomatolog}^ Many forms have been described, some of which present exaggeration of common s3"mptoms, others modification in the course, others again greater intensity of action of the poison on certain organs. As we have seen, when the nervous system is specially involved, it has been called the cerebrospinal form; when the kidneys are early and severely affected, nephro-typhoid ; when the disease begins with pulmonary symptoms, pneumo-typhoid ; with pleurisy, pleuro-typhoid ; when the disease is characterized throughout by profuse sweats, the sudoral form of the disease. It is enough to remember that typhoid has no fixed and constant course, that it may set in occasionally with symptoms localized in certain organs, and that many of its symptoms are extremely variable — in one epidemic uniform and text-book-like, in another slight or not met with. This diversified symptomatolog}^ has led to many clinical errors, and in the absence of the salutary lessons of morbid anatomy it is not surprising that practitioners have so often been led astray. We may recognize with Murchison the following varieti':!S : 1. The mild and abortive forms. Much attention has been paid of late to the milder varieties of t3^phoid fever — the typhus levissimus of Griesinger. Woodruff, of the United States Arm3% has called special attention to the great danger of neglecting these mild forms, which are often spoken of as mountain fever and malarial fever, " acclimation," " ground," and " miasmatic " fevers. During the prevalence of an epidemic there ma3' be cases of fever so mild that the patient does not go to bed. The onset may be sudden, particularly in chil �

  
    TYPHOID FEVER. 91 dren. The general symptoms are slight, the pulse rate not high, the fever rarely above 102°. Eose spots are usually present, with splenic enlargement. Diarrhoea is rare. The Widal reaction is present in a majority of the patients. There may be a marked tendency to relapse. While infrequent, characteristic complications and sequelae may give the first positive clue to the nature of the trouble. J. B. Briggs has studied 44 of these mild cases from my clinic, in which the fever lasted 14 days or less. Eose spots were present in 24, and the Widal reaction in 26. There were three relapses. It can not be too forcibly impressed upon the profession that it is just by these mild cases, to which so little attention is paid, that the disease may be kept up in a community. 2. The grave form is usually characterized by high fever and pronounced nervous symptorns. In this category, too, come the very severe cases, setting in with pneumonia and Bright's disease, and with the very intense gastro-intestinal or cerebro-spinal symptoms. 3. The latent or ambulatory form of typhoid fever, which is particularly common in hospital practice. The symptoms are usually slight, and the patient scarcely feels ill enough to go to bed. He has languor, perhaps slight diarrhoea, but keeps about and may even attend to his work throughout the entire attack. In other instances delirium sets in. The worst cases of this form are seen in sailors, who keep up and about, though feeling ill and feverish. When brought to the hospital they often have symptoms of a most severe type of the disease. Hagmorrhage or perforation may be the first marked symptom of this ambulatory type. Sir W. Jenner has called attention to the dangers of this form, and particularly to the grave prognosis in the case of persons who have travelled far with the disease in progress. Hemorrhagic Typhoid Fever. — This is excessively rare. Among Ouskow's 6,513 cases there were 4 fatal eases with general hsemorrhagic features. Only three instances were present in our series. Haemorrhages may be marked from the outset, but more commonly they come on during the course of the disease. The condition is not necessarily fatal. Several of those reported by Nicholls from the Eoyal Victoria Hospital, Montreal, recovered. (See Hamburger, Studies III.) An afebrile typhoid fever is recognized by authors. Liebermeister says that the cases were not uncommon at Basel. The patients presented lassitude, depression, headache, furred tongue, loss of appetite, slow pulse, and even the spots and enlarged spleen. I have seen the temperature normal on the sixteenth day, while the spots did not come out until later. Typhoid Fever in Children. — Griffith collected a series of 325 cases in children under two and a half years; 111 of these were in the first year. Out of a total of 278 cases in which the result was recorded, 142 died. The cases are not very uncommon. The high mortality in Griffith's paper was probably due to the fact that only the more serious cases are reported. The abdominal symptoms are usually mild; fatal haemorrhage and perforation are rare. Among sequelae, aphasia, noma, and bone lesions are stated to be more common in children than in adults. Two of our cases were under one year of age. Typhoid Fever in the Aged. — After the sixtieth year the disease runs a less favorable course, and the mortality is very high. The fever is not so high, but complications are more common, particularly pneumonia and heartfailure.

  
    92 SPECIFIC INFECTIOUS DISEASES. Typhoid Fever in Peegxaxct. — Pregnancy affords no immunity against typhoid. In 1,500 of our cases to September 10, 190-i, 438 of which were females, there were 6 cases. Goltdammer noted 26 pregnancies in 600 cases of typhoid fever in the female. It is more commonly seen in the first half of pregnancy. The pregnancy is interrupted in about 65 per cent of the cases, iisually in the second week of the disease. In the obstetrical department of the Johns Hopkins Hospital (J. W. Williams) there have been (to January, 1905) three cases of puerperal infection with bacillus typhosus. One case showed a localized lesion of the chorion, from which cultures were obtained (Little). Typhoid Fever ix the Fcetus. — From the recent studies of Fordyce, J. L. Morse, and F. W. L3Tich, we may conclude that the typhoid bacillus may pass through the jjlacenta to the child, causing a typhoid septicasmia, without intestinal lesions. Ljmch has recently collected 16 such cases. Infection of the foetus does not necessarily follow, but when infected the child dies, either in utero or shortly after birth. The Widal reaction has been obtained with foetal blood. Its presence does not indicate that the child has survived infection in utero, as the agglutinating substances may filter through the placenta. They may also be transmitted to the nursling through the milk, and cause a transient reaction. The reaction could not be obtained with foetal blood from Avhich typhoid bacilli were cultivated (Lynch). Eelapse. — Eelapses vary in frequenc}^ in different epidemics, and, it would appear, in different places. The percentages of different authors range from 3 per cent (Murchison), 11 per cent (Baumler), to 15 or 18 per cent (Immermann). In 1,500 cases there were 172 relapses, 11.4 per cent. We may recognize the ordinary, the intercurrent, and the spurious relapse. The ordinary relapse sets in after complete defervescence. The average duration of the interval in Irvine's cases was a little over five days. In one of my cases there was complete apjTCxia for twenty-three days, followed b}' a relapse of forty-one days' duration; then apyrexia for forty-two days, followed by a second relapse of two weeks' duration. As a rule, two of the three important symptoms — step-like temperature at onset, roseola, an enlarged spleen — should be present to justify the diagnosis of a relapse. The intestinal symptoms are variable. The onset may be abrupt with a chill, or the temperature may have a typical ascent, as shown in Chart I. The number of relapses range from 1 to 5. In a case at the Pennsylvania Hospital in 1904 the disease lasted eleven months and four days, during which there were six relapses. The attack is usually less severe and of shorter duration. Of Murchison's 53 cases, the mean duration of the -first attack was about twentysix days; of the relapse, fifteen days. The mortality of relapse cases is not high. The intercurrent relapse is common, often most severe, and is responsible for a great man}^ of the most protracted cases. The temperature drops and the patient improves; but after remaining between 100° and 102° for a few days, the fever again rises and the patient enters upon another attack, Avhich may be even more protracted, and of much greater intensity than the original one. Spurious relapses are very common. They have already been referred to on page 72, under post-t}^hoid elevations of temperature. They are recrudes �

  
    TYPHOID FEVER. 93 eenees of the fever due to a number of causes. It is not always easy to determine whether a relapse is present, particularly in cases in which the fever persists for only five or seven days without rose-spots and without enlargement of the spleen. Undoubtedly a reinfection from within, yet of the conditions favoring the occurrence of relapse we as yet know little. Durham has advanced an interesting theory : Every typhoid infection is a complex phenomenon caused by groups of bacilli alike in species but not identical, as shown by their serum reactions. The antitoxin formed in the blood during the primary attack neutralizes only one (or several) groups, the remaining groups still preserving their pathogenic power. Following an error in diet, or some indiscretion, these latter groups may multiply sufficiently to cause a reinfection. Multiple relapses may besimilarly explained. Bacteriological proof of this interesting theory has not yet been given. Biagnosis. — There are several points to note. In the first place, typhoid fever is the most common of all continued fevers. Secondly, it is extraordinarily variable in its manifestations. Thirdly, there is no such hybrid malady as typho-malarial fever. Fourthly, errors in diagnosis are inevitable, even under the most favorable conditions. Data for Diagnosis. — (a) General. — IsTo single symptom or feature is characteristic. The onset is often suggestive, particularly the occurrence of epistaxis, and (if seen from the start) the ascending fever. The steadiness of the fever for a week or longer after reaching the fastigium is an important point. The irregular remittent character in the third week, and the intermittent features with chills, are common sources of error. While there is nothing characteristic in the pulse, dicrotism is so much more common early in typhoid fever that its presence is always suggestive. The rash is the most valuable single sign, and with the fever usually clinches the diagnosis. The enlarged spleen is of less importance, since it occurs in all febrile conditions, but with the fever and the rash it completes a diagnostic triad of the disease. The absence of leucocytosis and the presence of Ehrlich's reaction are valuable accessory signs. (&) Specific. — (1) Isolation of TypJioid Bacilli from the Blood. — New methods have given better results in this procedure, which has been carried out extensively in my ward by Cole, and I can testify to its great value in doubtful cases and in the acute septic forms. The hypodermic puncture of a vein for the blood causes little or no pain. (2) Isolation of Typhoid Bacilli from the Stools. — Cultures from the stools have proved of diagnostic value. A new and very satisfactory method is that of von Drigalski and Conradi (Zeit. f. Hygiene, Bd. 39), largely used in the campaign against typhoid in Germany, with which those familiar with bacteriologic methods are able to isolate the bacilli in a majority of the cases. (3) Isolation of Typhoid Bacilli from the Urine. — Neumann, HortonSmith, Eichardson, and Gwyn have shown the great frequency of typhoid bacilli in the urine. In some cases they may be obtained before the Widal test is positive. Eoutine cultures do not offer great difficulties, and may frequently be of diagnostic value. (4) Isolation of Typhoid Bacilli from the Rose-spots. — Neufeld, Curschmann, and Richardson have demonstrated the presence of the bacilli in rose �

  
    94 SPECIFIC INFECTIOUS DISEASES. spots in 32 of 40 cases examined. As the procedure causes considerable discomfort it can not be used as a routine method. (5) The Agglutination Test. — In 1894 Pfeiffer showed that cholera spirilla, when introduced into the peritonaeum of an immunized animal, or when mixed with the serum of immimized animals, lose their motion and break up. This " Pfeiffer's phenomenon " of agglutination and immobilization was thoroughly studied by Durham and also by A. S. Grlinbaum, and the specificity of the reaction demonstrated. Widal took the method, and made it available in clinical work. Methods. — (a) Macroscopic or Slow Method. — This has not been largely used in clinical work, but on the whole the results are probably more satisfactory than with the microscopic method, and in hospitals, at least, the difficulties are no greater. Lately the use of cultures of dead bacilli has received quite wide application. This method is very satisfactory when the living, active bacilli can not be conveniently employed., (6) Microscopic or Rapid Method. — The serum is mixed with a young bouillon culture of the tj^phoid bacillus, or with a suspension of a young agar culture, in such a manner as to dilute the serum to the required degree. A hanging-drop preparation of the mixture is made, and if the reaction is positive the bacilli will within a given time lose their motility and collect in clumps. Wyatt Johnston introduced the use of dried blood. It is convenient, but does not permit accurate dilutions. The use of glass bulbs to obtain the serum, and small glass pipettes to make accurate dilutions, is of value. As Cabot says, " the test is a quantitative, not a qualitative, one." Both the degree of dilution and the time limit are of importance. A safe standard, and the one in use at the Johns Hopkins Hospital, is a dilution of 1-50 and a time limit of one hour. Eesults. — Cabot's collection of 5,978 cases gives a positive reaction in 97.2 per cent. A positive reaction was obtained in 93 per cent of 849 cases tested before the eighth day. It may not appear until the relapse. In 4 of my cases it developed on the twenty-second, twenty-sixth, thirty-fifth, and forty-second days, respectively. It may be present even twenty or thirty years subsequent to the attack of fever. While on the whole the serum reaction is of very great value, there are certain difficulties and objections which must be considered. A perfectly characteristic case with hsemorrhages, rose-spots, etc., may give no reaction throughout. In other cases the reaction is much delayed, becoming positive only during convalescence, or even during a relapse. It must be borne in mind that occasionally the reaction is not obtained with low dilutions, while with higher dilutions the reaction is characteristic. Common Sources op Eeeoe in Diagnosis. — An early and intense localization of the infection in certain organs may give rise to doubt at first. Cases coming on with severe headache, photophobia, delirium, twitching of the muscles and retraction of the head are almost invariably regarded as cerebrospinal meningitis. Under such circumstances it may for a few days be impossible to make a satisfactory diagnosis. I have thrice performed autopsies on cases of this kind in which no suspicion of typhoid fever had been present, the intense cerebro-spinal manifestations having dominated the scene. Until the appearance of abdominal symptoms, or the rash, it may be quite impossible to

  
    TYPHOID FEVER. 95 determine the nature of the case. Cerebro-spinal meningitis is, however, a rare disease; typhoid fever a very common one, and the onset with severe nervous symptoms is by no means infrequent. The lumbar puncture is now a great help. I have already spoken of the misleading pulmonary symptoms, which occasionally occur at the very outset of the disease. The bronchitis rarely causes error, though it may be intense and attract the chief attention. More difficult are the cases setting in with chill and followed rapidly by pneumonia. I have brought such a case before the class one week as typical pneumonia, and a fortnight later shown the same case as undoubtedly one of typhoid fever. In another case, in which the onset was with definite pneumonia, no spots were present, and, though there were diarrhoea, meteorism, and the most pronounced nervous symptoms, the doubt still remains whether it was a case of typhoid fever or one of pneumonia in which severe secondary symptoms developed. There is less danger of mistaking the pneumonia which occurs at the height of the disease, and yet this is possible, as in a case admitted a few years ago to my wards — a man aged seventy, insensible, with a dry tongue, tremor, ecchymoses upon the wrists and ankles, no rose-spots, enlargement of the spleen, and consolidation of his right lower lobe. It was very natural, particularly since there was no history, to regard such a case as senile pneumonia with profound constitutional disturbance, but the autopsy showed the characteristic lesions of typhoid fever. Early involvement of the pleura or the kidneys may for a time obscure the diagnosis. Of diseases with which typhoid fever may be confounded, malaria, certain forms of pyaemia, acute tuberculosis, and tuberculous peritonitis are the most important. From malarial fever, typhoid is, as a rule, readily recognized. There is no such disease as typho-malarial fever — that is, a separate and distinct malady. Typhoid fever and malarial fever may coexist in the same patient. Of 1,500 cases of typhoid fever, in only three were the malarial parasites found in the blood during the fever. In patients returning from Cuba and Porto Rico during the late war the two conditions were often found together, but in this country it is excessively rare. The term typho-malarial fever should be abandoned. The autumnal type of malarial fever may present a striking similarity in its early days to typhoid fever. Differentiation may be made only by the blood examination. There ma}^ be no chills, the remissions may be extremely slight, there is a history perhaps of malaise, weakness, diarrhoea, and sometimes vomiting. The tongue is furred and white, the cheeks flushed, the spleen slightly enlarged, and the temperature continuous, or with very slight remissions. The gestivo-autumnal variety of the malarial parasite may not be present in the circulating blood for several days. Every year we had one or two cases in which the diagnosis was in doubt for a few days. Pycemia. — The long-continued fever of obscure, deep-seated suppuration, without chills or sweats, may simulate typhoid. The more chronic cases of ulcerative endocarditis are usually diagnosed enteric fever. The presence or absence of leucocytosis is an important aid. The Widal reaction and the blood cultures now offer additional and valuable help. Acute miliary tuberculosis is not infrequently mistaken for typhoid fever. The points in differential diagnosis will be discussed under that disease. Tuber �

  
    96 SPECIFIC INFECTIOUS DISEASES. culous peritonitis in certain of its forms may closely simiilate typhoid fever, and "vrill be referred to in another section. The early abdominal pain^ etc., may lead to the diagnosis of appendicitis. (See Appendicitis.) Prognosis. — (a) Death-rate. — The mortality is very variable, ranging in private practice from 5 to 12 and in hospital practice from T to 20 per cent. In some large epidemics the death-rate has been very low. In the Maidstone epidemic it was between 7 and 8 per cent. In recent years the mortality from tA'phoid fever has certainly diminished, and, nnder the influence of Brand, the reintroduction of hydrotherapy has reduced the death-rate in institutions in a remarkable manner, even as low as 5 or 6 per cent. Of the 1,500 cases treated in my wards, 9.1 per cent died. The mortality in the Spanish- American War was very low — T per cent — and may be attributed to the picked set of men and to the care and attention which the patients received. In South Africa the mortality- was 20.9 per cent to March 31, 1901. (&) Special Features in Prognosis. — ^Unfavorable s^miptoms are high fever, tosic symptoms with delirium, meteorism, and haemorrhage. Fat subjects stand typhoid fever badly. The mortality in women is greater than in men. The complications and dangers are more serious in the ambulatory form in which the patient has kept about for a week or ten days. Early involvement of the nervous system is a bad indication; and the low, muttering delirium with tremor means a close fight for life. Prognostic signs from the fever alone are deceptive. A temperature above 10-1° may be well borne for many days if the nervous system is not involved. (c) Sudden Death. — It is difficult in many cases to explain this most lamentable of accidents in the disease. There are cases in which neither cerebral, renal, nor cardiac changes have been found; there are instances too in which it does not seem likely that there could have been a special localization of the toxins in the pneumogastric centres. McPhedran, in reporting a case of the kind, in which the post mortem showed no adequate cause of death, suggests that the experiments of McWilliam on sudden cardiac failure probably explain the occurrence of death in certain of the cases in which neither embolism nor uraemia is present. Under conditions of abnormal nutrition there is sometimes induced a state of delirium cordis, which may occur spontaneously, or, in the case of animals, on slight irritation of the heart, with the result of extreme irregularity and finally failure of action. Sudden death occurs more frequently in men than in women, according to Dewevre's statistics, in a proportion of 114 to 26. It may occur at the height of the fever, and, as pointed out by Graves, may also happen during convalescence. There were four cases in my series. Prophylaxis. — In cities the prevalence of typhoid fever is directly proportionate to the inefficiency of the drainage and the water-supply. With their improvement the mortality has been reduced one-half or even more. Fulton has shown that in the United States, at least, the disease exists to a proportionately greater extent in the country than it does in the city, and that the propagation of this disease is in general from the country to the town. In the water-supply of the latter the chances for dilution of the contaminating fluids are so much greater than in the country, where the privy vault is often in such close proximit}' to the well.

  
    TYPHOID FEVER. 97 But it is not only through water that the disease is transmitted. Other methods play an important though not so frequent role. The bacilli may be carried by milk, oysters, uncooked vegetables, etc. Flies play an important role in the spread of the disease. Many cases undoubtedly arise by direct infection. But through whatever channel the infection occurs, for new cases to arise the virus must be obtained from another patient. It has been demonstrated by Jordan, Eussell, Zeit and others that under ordinary circumstances the bacilli do not live and thrive long outside the body. To stamp out typhoid fever requires (1) the recognition of all cases, including the typhoid carriers, and (2) the destruction of all typhoid bacilli as they leave the patient. It is as much a part of the physician's duty to look after these points as to take care of the patient. Mild cases of fever are to be regarded with suspicion. From the standpoint of prophylaxis, the question practically narrows down to disinfection of the urine, stools, sputum . ( in the few cases where bacilli are present), and of objects which may accidentally be contaminated by these excretions. The nurse or attendant should be taught to regard every specimen of urine as a pure culture of typhoid bacilli, and to exercise the greatest care in preventing the scattering of drops of urine over the patient, bedding or floor, or over the hands of the attendant. To disinfect the urine the best solutions are carbolic acid, 1-30, _ in an amount equal to that of the urine, or bichloride of mercury, 1-1,000, in an amount one-fifteenth that of the fluid to be sterilized. These mixtures with the urine should stand at least two hours. Urotropin causes disappearance of the bacilli from the urine when bacilluria is present, but under no circumstances should its administration permit the disinfection of the urine to be neglected. To disinfect stools carbolic acid is the most useful. It is cheap, and efficient when used in strong solutions. The stool should be mixed with at least twice its volume of 1-20 carbolic-acid solution and allowed to stand for several hours. With hydrotherapy the disinfection of the bath water after use offers a serious and somewhat difficult problem. E. Babucke has sought experimentally the best method for the disinfection of the bath water. He found chloride of lime the best substance to use, and- found that even where the water contains coarse fecal matter, '250 gm. (one-half pound) of chloride of lime will render the ordinary bath of 200 litres sterile in one-half hour. If there be any expectoration, the sputum should receive the same care as in tuberculosis. It is best to collect it in small cloths, which may be burned. All the linen leaving the patient's bed or person should be soaked for two hours in 1-20 carbolic-acid solution, and then sent to the laundry, where it should be boiled. All dishes should be boiled before leaving the patient's room. The nurse should wear a rubber apron when giving tubs or working over a typhoid patient, and this should be washed frequently with a carbolic acid or bichloride of mercury solution. The nurse should wear rubber gloves when giving tubs, or else soak her hands thoroughly in 1-1,000 bichloride solution, after she has finished. It is impossible here to deal with all the possible modes of spread of 'the infection. Keeping in mind that everything leaving the patient should be

  
    98 SPECIFIC INFECTIOUS DISEASES. sterilized whenever there is a chance of its having been contaminated by the discharges, a nurse of ordinary intelligence, even one of the family, can carry -out very satisfactory prophylaxis. Should the typhoid fever patient be isolated? To prevent direct infection of other members of the family a moderate degree of isolation should be car^ ried out, though this need not be absolute as in the exanthemata. The windows should have fly screens in summer. After recovery the room should be disinfected. An important question is as to the necessity for the isolation of typhoid patients in special wards in hospitals. At present this is not generally done in the United States. When, however, in a hospital with as good sanitary arrangements as the Johns Hopkins possesses, and in vfhich all possible precautions are taken to prevent the infection spreading from patient to patient, 1.81 per cent of all the cases have been of hospital origin, the advisability of isolation of typhoid fever patients is certainly worth considering. On the other hand, in the general hospital, with students in the wards, the cases are more thoroughly studied, and in the graver complications, as perforation, it is of the greatest advantage to have the early co-operation of the house surgeon. During the past few years an active campaign has been started in Germany, under the leadership of Professor Koch, with the object of ultimately stamping out this disease by means of early diagnosis and the institution of rigid measures for j)reventing the distribution of the infecting agent from the patients so diagnosed. With a corps of assistants he fitted up a laboratory in Trier, a localit}'^ where the disease had a firm hold. By bacteriological methods he was able to demonstrate that 72 persons were suffering from typhoid infection. So soon as the nature of a case was established, isolation and vigorous disinfection were practiced. The result was that within three months no more typhoid bacilli were discoverable, the patients were cured, no fresh cases arose, and, so far as that group of villages was concerned, typhoid was exterminated. Since, in other groups of villages situated under strictly comparable conditions, but where these methods of dealing with the disease were not practiced, typhoid continues to be prevalent, it may reasonably be inferred that the disappearance at Trier was not spontaneous, but due to the methods of identification and disinfection which were used. When epidemics are prevalent the drinking-water and the milk used in families should be boiled. Travellers should drink light wines or mineral water rather than ordinary water or milk. Care should be taken to thoroughly cook oysters which have been fattened or freshened in streams contaminated with sewage. While in camps it is easy to boil and filter the water; with troops on the march it is a very different matter, and it is impossible to restrain men from relieving their thirst the moment they reach, water. Various chemical methods have been recommended — the use of bromine, hypochlorite of lime, permanganate of potassium, and the tablets of sodium bisulphate, none of which are probably very satisfactory. Vaccination. — A. E. Wright has introduced a method of vaccination against typhoid. A full description of the principles involved, as well as of the technique, is given in his work, A Short Treatise on Anti-Typhoid Inoculation, London, 1901. The material used is a bouillon culture of virulent bacilli

  
    TYPHOID FEVER. 99 heated to 60° in order to kill them. By a somewhat complicated procedure the number of bacteria in this culture is estimated, and for the first inoculation a quantity of the vaccine containing 750 to 1,000 millions of bacteria is employed, and for the second inoculation a quantity containing 1,500 to 2,000 millions of bacilli is employed. Two inoculations are given at an interval of about two weeks. Following inoculation there is a mild local reaction and constitutional symptoms begin within two or three hours. As a sequence of the injection, there is an increase in both the bactericidal and agglutinating powers of the blood. Many thousand inoculations have now been made under Wright's direction, mainly on the British troops in India and South Africa. From the statistics so far available he concludes that the incidence of typhoid fever was diminished by at least one-half in the inoculated, while in the aggregate the proportion of deaths to cases among the inoculated has been rather less than half that among the uninoculated. The evidence so far points to a persistence of the protective effect for at least two years after inoculation. Wright's conclusions are supported by the evidence of a large number of English army officers. Wherever, therefore, large bodies of persons are likely to be exposed to unusual dangers of infection the procedure may be employed. Treatment. — {a) Geneeal Management. — The profession was long in learning that typhoid fever is not a disease to be treated mainly with drugs. Careful nursing and a regulated diet are the essentials in a majority of the cases. The patient should be in a well-ventilated room (or in summer out of doors during the day), strictly confined to bed from the outset, and there remain until convalescence is well established. The bed should be single, not too high, and the mattress should not be too hard. The woven wire bed, with soft hair mattress, upon which are two folds of blanket, combines the two great qualities of a sick-bed, smoothness and elasticity. A rubber cloth should be placed under the sheet. An intelligent nurse should be in charge. When this is impossible, the attending physician should write out specific instructions regarding diet, treatment of the discharges, and the bed-linen, (&) Diet. — Milk, eggs, and water are the essential foods during the febrile period. An adult receives four ounces of milk, diluted with two ounces of lime-water or soda-water, every four hours ; and four ounces of albumenwater, made from the white of one or two eggs, every four hours. In this way he is fed every two hours. The juice of half a lemon or an ounce of fresh orange juice is added to the albumen-water, which may be sweetened with a little sugar. The great majority of our patients have this diet alone during the fever. Whey is substituted for the milk i"f there are curds in the stools or if there is much distention or if the plain milk disagrees in any way. If necessary, milk is cut off altogether and the albumen-water increased. Buttermilk, boiled milk, koumiss, or peptonized milk may be used. The beef extracts, meat juices, and artificially prepared foods are unnecessary, and in private practice among people in moderate circumstances add greatly to the expense of the illness. Such a diet is simple, reduces the work of feeding to a minimum, and agrees with a great majority of all patients. Water is given at fixed intervals. A good plan is to have a jug of water beside the patient and a tubing with a glass mouth-piece, so that he can drink as much as he wishes. A washing-out plan of treatment is advised

  
    100 SPECIFIC INFECTIOUS DISEASES. by E. W. Gushing and T. W. Clarke, of the Lake-side Hospital, Cleveland. A gallon or more may be taken in the day. The water causes polyuria, and is a sort of internal hydrotherapy by which the toxins may be washed out. Barley water, lemonade, or iced-tea may be used. A small cup of coffee in the morning is very grateful. Bouillon or strained vegetable soup may serve as a change. Ice cream ma}' be taken at any time, and is an agreeable variation, particularly for children. It is possible that we give too much food. Of late years the disease has been treated by what has been called therapeutic fasting — ^little or no food, only water. Alcohol is unnecessary in a great majority of the cases. Of late years I have used it much less freely; but when the heart is feeble and the toxic symptoms are severe, eight to twelve ounces of whisky may be given in the twenty- four hours. (c) Htdeotherapy. — The use of water, inside and outside, was no new treatment in fevers at the end of the eighteenth century, when James Currie (a friend of Burns and the editor of his poems) wrote his Medical Reports on the Effects of Water, Cold and Warm, as a Eemedy in Fevers and other Diseases. In this country it was used with great effect and recommended strongly by Xathan Smith, of Yale. Since 1861 the value of bathing in fevers has been specially emphasized by the late Dr. Brand, of Stettin. Hydrotherapy may be carried out in several different ways, of which, in typhoid fever, the most satisfactorv are sponging, the wet pack, and the full bath. (a) Cold Sponging. — The water may be tepid, cold, or ice-cold, according to the height of the fever. A thorough sponge-bath should take from fifteen to twenty minutes. The ice-cold sponging is not quite as formidable as the full cold bath, for which, when there is an insuperable objection in private practice, it is an excellent alternative. But frequently it is difficult to get the friends to appreciate the advantages of the sponging. When such is the case, and in children and delicate persons, it can be made a little less formidable by sponging limb by limb and then the back and abdomen. (&) The cold pacTv is not so generall}^ useful in typhoid fever, but in eases with very pronounced nervous symptoms, if the tub is not available, the patient may be wrapped in a sheet wrung out of water at 60° or 65°, and then cold water sprinkled over him with an ordinary watering-pot. (c) The Bath. — The tub should be long enough so that the patient can be completely covered except his head. Our rule for some years has been to give a bath at 70° every third hour when the temperature was above 103.5°. The patient remains in the tub for fifteen or twenty minutes, is taken out, wrapped in a dry sheet, and covered with a blanket. Wliile in the tub the limbs and trunk are rubbed thoroughly, either with the hand or with a suitable rubber. It is well to give the first one or two baths at a temperature of 80° or 85°. There is no routine temperature. If the bath at 70° is not well taken, raise the temperature to 75° or 80°. It is important to see that the canvas supports are properly arranged, and that the rubber pillow is comfortable for the patient's head. The first bath should not be given at night, and it should be superintended by the house-physician. The amount of complaint made by the patient is largely dependent upon the skill and care with

  
    TYPHOID FEVER. 101 which the baths are given. Food is usually given, sometimes a stimulant, after the bath. The blueness and shivering, which often follow the bath, are not serious features. The rectal temperature is taken immediately after the bath, and again three-quarters of an hour later. Contra-indications are peritonitis, hasmorrhage, phlebitis, severe abdominal pain, and great prostration.    The accompanying chart (Chart V) shows the number of baths June li Temp 109 108 107 IOC lOS m 103 102 101 100 99 08 97 96 Temp Pulse Resp Stoois Day of yj Disease. M G H , n 20 ■!, 28 24 24 „ 1 3 j S M I I Chart V. and the influence on the fever during two days of treatment. The good effects of the baths are : (1) The effect on the nervous system. The delirium lessens, the tremor diminishes, and the toxic features are less marked. The excretion of the toxins by the kidneys is stimulated. (2) The fever is reduced, though this is not the chief effect of the tubs ; indeed at the height of the disease there may be very little reduction. (3) The heart rate usually falls, the pulse becomes smaller and harder, and the blood pressure rises 15 or 20 mm. of Hg. (4) With hydrotherapy the initial bronchitis is benefited, and there is less chance of passive congestion of the bases of the lungs. (5) The liability to bed-sores is diminished and the frequent cleansing of the skin is beneficial. Should boils occur, one bath-tub should be used for that patient alone. (6) The mortality is reduced. In general hospitals from six to eight patients in every hundred are saved by this plan of treatment. At the Brisbane Hospital, where F. E. Hare used it so thoroughly, the mortality was reduced from 14.8 per cent to 7.5. There is a remarkable uniformity in the death-rate of institutions using the method — usually from 6 to 8 per
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    102 SPECIFIC INFECTIOUS DISEASES. cent. At the Eoyal Victoria Hospital, Montreal, the rate for the six years was 5.4 per cent. At the Johns Hopkins Hospital the mortality among 1,500 cases was 137, or 9.1 per cent. (d) Medicinal Treatment. — In hospital practice medicines are not often needed. A great majority of my cases do not receive a dose. In private practice it may be safer, for the young practitioner especially, to order a mild fever mixture. The question of medicinal antipyretics is important: they are used far too often and too rashly in typhoid fever. An occasional dose of antifebrin or antipyrin may do no harm, but the daily use of these drugs is most injurious. Quinine in moderate doses is still much employed. The local use of guaiacol on the skin, 3ss. painted on the flank, causes a prompt fall in the temperature. In the various antiseptic drugs which have been advised I have no faith. Most of them do no harm, except that in private practice their use has too often diverted the practitioner from more rational and safer courses. (e) Serum Therapy. — Numerous attempts have been made to obtain specific sera, which have been of two varieties, bactericidal and antitoxic. As Wasserman has shown, the probable reason why the former have failed is owing to the lack of sufficient complement in the patient's blood, and at present no available method has been found to increase this complement. As the isolation of a soluble typhoid toxin has presented insuperable difficulties so far, it is questionable whether an antitoxin of any value has yet been obtained. With the reported isolation of typhoid toxins of considerable strength by Conradi, and also by Macfadyen, it is possible that in the near future an antitoxin serum of great value may be produced. One of the most important problems in connection with this disease is the isolation of a strong soluble toxin, the results of which would probably be very far-reaching. Chantemesse (Presse Med., 1904, jSTo. 86) has published the results obtained in several of the Paris hospitals with an antitoxic serum. The toxin is obtained in the filtered cultures of typhoid bacilli grown on a medium containing splenic pulp and human defibrinated blood. By injection of this into horses a serum has been produced, which, during a period of three and a half years, has been employed in the treatment of 765 cases, 545 by Chantemesse himself, and 220 cases in children by Josias and Brunon. Of these 765 cases only 30 died, a mortality of about 4 per cent, while in the other Paris hospitals during the same period there occurred a mortality of 18 per cent, in none of them under 12 per cent. A third method is by means of the so-called extract of Jez, by the use of which good results have been reported by Eichhorst and others, though so far on a relatively small number of cases. This extract is obtained from the bone-marrow, spleen, thymus, brain, and spinal cord of animals highly immunized to typhoid bacilli. Large amounts must be used. Eemembering the considerable period of time after the discovery of the diphtheria antitoxin before a serum of high value was obtained, it is not too much to hope that some of these experiments may lead to important results. (/) Treatment of the Special Symptoms. — The abdominal pain and tympanites are best treated with fomentations or turpentine stupes. The latter, if well applied, give great relief. Sir William Jenner used to lay great stress on the advantages of a well-applied turpentine stupe. He

  
    TYPHOID FEVER. 103 directed it to be applied as follows: A flannel roller was placed beneath the patient, and then a double layer of thin flannel, wrung out of very hot water, with a drachm of turpentine mixed with the water, was applied to the abdomen and covered with the ends of the roller. When the gas is in the large bowel, a tube may be passed or a turpentine enema given. For tympanites, with a dry tongue, turpentine may be given, or the oil of cinnamon, T(l iii-v, every two hours (Caiger). If whey and albumen-water are substituted for milk, the distention lessens. Charcoal, bismuth, )8-naphthol, and eserine, •^ gr. hypodermically, may be tried. Opium should not be given. For the diarrhoea, if severe — that is, if there are more than three or four stools daily — a starch and opium enema may be given; or, by the mouth, a combination of bismuth, in large doses, with Dover's powder; or the acid diarrhoea mixture, acetate of lead (gr. ii), dilute acetic acid (tti, xv-xx)^ and acetate of morphia (gr. ^— |). The amount of food should be reduced, and whey and albumen-water in small amounts be substituted for the milk. An ice-bag or cold compresses relieve the soreness which sometimes accompanies the diarrhoea. Constipation is present in many cases, and though I have never seen it do harm, yet it is well every third or fourth day to give an Ordinary enema. If a laxative is needed during the course of the disease, the Hunyadi-janos or Friedrichshall water may be given. Hcemorrhage. — As absolute rest is essential, the greatest care should be taken in the use of the bed-pan. It is perhaps better to allow the patient to pass the motions into the draw-sheet. Ice may be given, and a light ice-bag placed on the abdomen. The amount of food should be restricted for eight or ten hours. If there is a tendency to collapse, stimulants should be given, and, if necessary, hypodermic injections of ether. Injection of salt solution beneath the skin or directly into a vein may revive a failing heart. Turpentine is warmly recommended by certain authors. Should opium be given ? One-fifth of the cases of perforation occur with haemorrhage, and the opium may obscure the features upon which alone the diagnosis of perforation may be made. Of late we have abandoned the use of opium and have given the calcium chloride or lactate in doses of gr. xv every four hours. Gelatine we have also used a good deal, but it seems of doubtful value. Perforation and Peritonitis. — Early diagnosis and early operation mean the saving of one-third of the cases of this heretofore uniformly fatal complication. The aim should be to operate for the perforation, and not to wait until a general peritonitis diminishes by one-half the chances of recovery. An incessant, intelligent watchfulness on the part of the medical attendant and the early co-operation of the surgeon are essentials. Every case of more than ordinary severity should be watched with special reference to this complication. Thorough preparation by early observation, careful notes, and knowledge of the conditions will help to prevent needless exploration. No case is too desperate; we have had one recovery after three operations. Twenty cases of perforation in my series were operated upon with seven recoveries; in an eighth case the patient died of the toxaemia on the eighth day after the laparotomy. The figures now published give from 25 to 33 per cent of recoveries. In doubtful cases it is best to operate, as experience shows that patients stand an exploration very well.

  
    104 SPECIFIC INFECTIOUS DISEASES. Cholecystitis. — A majority of the cases recover, but if the symptoms are very severe and progressive, operation should be advised. Bone Lesions. — The typhoid periostitis of the ribs or of the tibia does not always go on to suppuration, though, as a rule, it requires operation. Unless the practitioner is accustomed to do very thorough surgical work, he should hand over the patient to a competent surgeon, who vidll clear out the diseased parts with the greatest thoroughness. Eecurrence is inevitable unless the operation is complete. For the progressive Jieart-wealcness, alcohol, strychnine and ether hypodermically in full doses, digitalis, and the saline infusions may be tried. The nervous symptoms of typhoid fever are best treated by hydrotherapy. Special advantages of this plan are that the restlessness is allayed, the delirium quieted, and sedatives are rarely needed. In the cases which set in early with severe headache, meningeal symptoms, and high fever, the cold bath, or in private practice the cold pack, should be employed. An ice-cap may be placed on the head, and if necessary morphia administered hypodermically. For the nocturnal restlessness, so distressing in some cases, Dover's powder should be given. As a rule, if a hypnotic is indicated, it is best to give opium in some form. Pulmonary complications should, if severe, receive appropriate treatment. Bacilluria. — When bacilli are present, as demonstrated by cultures or shown by the microscope, urotropin may be given in ten-grain doses and kept lip, if necessary, for several weeks. A patient should not be discharged with bacilli in his urine. In protracted cases very special care should be taken to guard against hed■ sores. Absolute cleanliness and careful drjdng of the parts after an evacuation should be enjoined. The patient should be turned from side to side and propped with pillows, and the back can then be sponged with spirits. On the first appearance of a sore, the water- or air-bed should be used. {(j) The Management of Convalescence. — Convalescents from typhoid fever frequently cause greater anxiety than patients in the attack. The question of food has to be met at once, as the patient acquires a ravenous appetite and clamors for a fuller diet. My custom has been not to allow solid food until the temperature has been normal for ten days. This is, I think, a safe rule, leaning perhaps to the side of extreme caution ; but, after all, with eggs, milk toast, milk puddings, and jellies, the j)atient can take a fairly varied diet. Many leading practitioners allow solid food to a patient so soon as he desires it. Peabody gives it on the disappearance of the fever ; the late Austin Flint was also in favor of giving solid food early. I had a lesson in this matter which I have never forgotten. A young lad in the Montreal General Hospital, in whose case I was much interested, passed through a tolerably sharp attack of typhoid fever. Two weeks after the evening temperature had been normal, and only a day or two before his intended discharge, he ate several mutton chops, and within twenty-four hours was in a state of collapse from perforation. A small transverse rent was found at the bottom of an ulcer which was in process of healing. It is not easy to say why solid food, particularly meats, should disagree, but in so many instances an indiscretion in diet is followed by slight fever, the so-called fehris carnis, that it is in the best interests of the patient to restrict the diet for some time after

  
    TYPHUS FEVER. 105 the fever has fallen. Whether an error in diet may cause relapse is doiibtful. The patient may be allowed to sit up for a short time about the end of the first week of convalescence, and the period may be prolonged with a gradual return of strength. He should move about slowly, and when the weather is favorable should be in the open air as much as possible. He should be guarded at this period against all unnecessary excitement. Emotional disturbance not infrequently is the cause of recrudescence of the fever. Constipation is not uncommon in convalescence and is best treated by enemata. A protracted diarrhoea, which is usually due to iilceration in the colon, may retard recovery. In such cases the diet should be restricted to milk, and the patient should be confined to bed; large doses of bismuth and astringent injections will prove useful. The recrudescence of the fever does not require special measures. The treatment of the relapse is essentially that of the original attack. Post-typhoid insanity requires the judicious care of an expert. The cases usually recover. The swollen leg after phlebitis is a source of great worry. A bandage should be worn during the day or a well-fitting elastic stocking. The outlook depends on the completeness with which the collateral circulation is established. In a good many cases there is permanent disability. The post-typJioid neuritis, a cause of much alarm and distress, usually gets well, though it may take months, or even a couple of years, before the paralysis disappears. After the subsidence of the acute symptoms systematic massage of the paralyzed and atrophic muscles is the most satisfactory treatment. The condition spoken of as the typhoid spine may drag on for months and prove very obstinate. The neurotic state has to be treated. Separation from solicitous and sympathetic friends, hydrotherapy in the form of the wet pack, and the Paquelin cautery are the most efficacious means of cure. An encouraging prognosis may be followed by rapid improvement. II. TYPHUS FEVER. Definition. — An acute infectious disease of unknown origin, highly contagious, characterized by sudden onset, maculated r^sh, marked nervous symptoms, and a cyclical course terminating by crisis, usually about the end of the second week. Post mortem there are no special lesions other than those associated with fever. The disease is known by the names of hospital fever, spotted fever, jail fever, camp fever, and ship fever, and in Germany is called exanthematic typhus, in contradistinction to abdominal typhus. Etiology. — Typhus fever has been one of the great epidemics of the world. Until the middle of the nineteenth century it prevailed extensively in all the larger cities of Europe, and at times extended to wide-spread outbreaks. As Hirsch has remarked, " The history of typhus is written in those dark pages of the world's story which tell of the grievous visitations of mankind by war, famine, and misery of every kind." Few countries have suffered more than Ireland, particularly between the years 1817 and 1819 and in 1846. In Eng �

  
    106 SPECIFIC INFECTIOUS DISEASES. land the disease has progressively diminished in intensity. In 1875 there were 1,499 deaths, in 1895 only 58 deaths. In 1897 there were only 3 cases of typhus fever in the London Fever Hospitals. In England and Wales the disease has steadily diminished. In 1883 there were 877 deaths; in 1903, 61 deaths. Of late years the name typhus has not appeared in the Registrar-G-eneral Report for England and Wales. The last really great epidemic was in the TurkoEussian War in 1877-'78. The gradual disappearance of typhus fever is one of the great triumphs of modern medicine. At present the disease lurks in only a few centres in Great Britain and on the Continent, and every few years slight outbreaks occur in larger cities, and sporadic cases appear from time to time. In the United States typhus fever has not prevailed as an extensive epidemic for many years. There were small epidemics in New York in 1881-'82 and in 1892-'93, and in 1883 in Philadelphia. A remarkable feature is the occurrence of a few cases at long intervals of time from any other outbreaks, and at great distances from any known foci of the disease. This was one of the points which led Murchison to the belief that under favorable conditions it might originate spontaneously. Two small groups of cases of this nature have come under my observation. In 1877 there occurred a local outbreak at the House of Refuge, in Montreal, a city in which the disease had not existed for many years. The overcrowding was so great in the basement rooms of the refuge that at night there were not more than 88 cubic feet of space to each person. Eleven individuals were affected. It was not possible to trace the source of infection. In the spring of 1901 from one house three cases of fever were admitted to my wards, which were regarded at first as typhoid fever, but the features were so anomalous that our suspicions were aroused. The rash was perfectly characteristic of typhus, the Widal reaction was negative, blood cultures were negative, and a post-mortem on one fatal case showed no typhoid lesions, and no cultures were obtained from the spleen or the blood post-mortem. The other two cases terminated by crisis, so that I think there can be no question that the cases were typhus fever. The disease has not prevailed in Baltimore for more than a quarter of a century. The patients were Lithuanians, they lived under most unsanitary conditions, and were workers at a suburb frequented by a great many foreigners from the eastern parts of Europe. The origin of the outbreak could not be traced, nor did any other cases occur. Typhus is one of the most highly contagious of febrile affections. In epidemics, nurses and doctors in attendance are almost invariably attacked. There is no disease which has had so many victims in the profession. It is stated that in a period of twenty-five years, among 1,230 physicians attached to institutions in Ireland, 550 succumbed to this disease. Casual attendance upon cases in limited epidemics does not appear to be very risky, but when the sick are aggregated in wards the poison appears concentrated and the danger of infection is much enhanced. Bedding and clothes retain the poison for a long time. Murchison thought that the virus was thrown off from the lungs and from the skin. It attaches itself particularly to the clothing and linen and to the furniture of the room, and appears to retain its activity for a remarkably long time. To catch the disease there apparently must be fairly intimate contact with the patient, more particularly contact with a large number of patients. Thus in mild outbreaks of only a few cases physicians and nurses are rarely affected.

  
    TYPHUS FEVER. 107 while in severe epidemics all in attendance may be attacked. Nothing has yet been determined as to the nature of the specific virus. Morbid Anatomy. — The anatomical changes are those which result from intense fever. The blood is dark and fluid ; the muscles are of a deep red color, and often show a granular degeneration, particularly in the heart ; the liver is enlarged and soft and may have a dull clay-like lustre ; the kidneys are swollen ; there is moderate enlargement of the spleen, and a general hyperplasia of the lymph-follicles. Peyer's glands are not ulcerated. Bronchial catarrh is usually, and hypostatic congestion of the lungs often, present. The skin shows the petechial rash. Symptoms. — Incubation. — This is placed at about twelve days, but it may be less. There may be ill-defined feelings of discomfort. As a rule, however, the invasion is abrupt and marked by chills or a single rigor, followed by fever. The chills may recur during the first few days, and there is headache with pains in the back and legs. There is early prostration, and the patient is glad to take to his bed at once. The temperature is high at first, and may attain its maximum on the second or third day. The pulse is full, rapid, and not so frequently dicrotic as in typhoid. The tongue is furred and white, and there is an early tendency to dryness. The face is flushed, the eyes congested, and the expression dull and stupid. Vomiting may be a distressing symptom. In severe cases mental symptoms are present from the outset, either a mild febrile delirium or an excited, active, almost maniacal condition. Bronchial catarrh is common. Stage of Eruption. — From the third to the fifth day the eruption appears — first upon the abdomen and upper part of the chest, and then upon the extremities and face; occurring so rapidly that in two or three days it is all out. There are two elements in the eruption : a subcuticular mottling, " a fine, irregular, dusky red mottling, as if below the surface of the skin some little distance, and seen through a semi-opaque medium" (Buchanan) ; and distinct papular rose-spots which change to petechise. In some instances the petechial rash comes out with the rose-spots. Collie describes the rash as consisting of three parts: rose-colored spots which disappear on pressure, darkred spots which are modified by pressure, and petechias upon which pressure produces no effect. In children the rash at first may present a striking resemblance to that of measles, and give as a whole a curiously mottled appearance to the skin. The term mulberry rash is sometimes applied to it. In mild cases the eruption is slight, but even then is largely petechial in character. As the rash is hasmorrhagic, it does not disappear after death. Usually the skin is dry, so that sudaminal vesicles are not common. It is stated by some authors that a distinctive odor is present. During the second week the general symptoms are much aggravated. The prostration becomes more marked, the delirium more intense, and the fever rises. The patient lies on his back with a dull expressionless face, flushed cheeks, injected conjunctivae, and contracted pupils. The pulse increases in frequency and is feebler; the face is dusky, and the condition becomes more serious. Eetention of urine is common. Coma-vigil is frequent, a condition in which the patient lies with open eyes, but quite unconscious ; with it there may be subsultus tendinum and picking at the bedclothes. The tongue is dry, brown, and cracked, and there are sordes on the teeth. Kespiration is accelerated, the heart's action becomes more and more enfeebled, and death takes

  
    108 SPECIFIC INFECTIOUS DISEASES. place from eshaiisTion. In favorable cases, about the end of the second week occurs the crisis, in "n'hich, often after a deep sleep, the patient awakes feeling much better and with a clear mind. The temperature falls, and although the prostration may be extreme, convalescence is rapid and relapse very rare. This abrupt termination by crisis is in striking contrast to the mode of termination in typhoid fever. Fever. — The temperature rises steadily during the first four or five days, and the morning remissions are not marked. The maximum is usually attained by the fifth day, when the temperature may be 105°, 106'', or 107°. In mild cases it seldom rises above 103°. After reaching its maximum the fever generally continues with slight morning remissions until the twelfth or fourteenth day, when the crisis occurs, during which the temperature may fall below normal within twelve or twentv^-four hours. Preceding a fatal termination, there is usually a rapid rise in the fever to 108° or even 109°. The heart may early show signs of weakness. The first sound becomes feeble and almost inaudible, and a systolic murmur at the apex is not infrequent. Hypostatic congestion of the lungs occurs in all severe cases. The brain symjjtoms are usually more pronounced than in typhoid, and the delirium is more constant. A slight leucocytosis is more common than in typhoid. The urine in typhus shows the usual febrile increase of urea and uric acid. The chlorides diminish or disappear. Albumin i^ present in a large proportion of the cases, but nephritis seldom occurs. Variations in the course of the disease are naturally common. There are malignant cases which rapidly prove fatal within two or three days; the so-called typhus siderans. On the other hand, during epidemics there are extremely mild cases in which the fever is slight, the delirium absent, and convalescence is established by the tenth day. CoMPLiCATioxs AXD SEQUELS. — Bronclio-pneumonia is perhaps the most common complication. It may pass on to gangrene. In certain epidemics gangrene of the toes, the hands, or the nose, and in children noma or cancrum oris, have occurred. Meningitis is rare. Paralyses, which are probably due to a post-febrile neuritis, are not very uncommon. Septic processes, such as parotitis and abscesses in the subcutaneous tissues and in the joints, are occasionally met with. Xephritis is rare. Htematemesis may occur. Prognosis. — The mortality ranges in difEerent epidemics from 12 to 20 per cent. It is very slight in the young. Children, who are quite as frequently attacked as adults, rarely die. After middle age the mortality is high, in some epidemics 50 per cent. Death usually occurs toward the close of the second week and is due to the toxemia. In the third week it more commonly results from pneumonia. Diagnosis. — During an epidemic there is rarely any doubt, for the disease presents distinctive general characters. Isolated cases may be very difficult to distinguish from typhoid fever. "While in typical instances the eruption in the two affections is very difEerent, yet taken alone it may be deceptive, since in typhoid fever a roseolous rash may be abundant and there may be occasionally a subcuticular mottling and even petechiEe. The difference in the onset, particularly in the temperature, is marked; but cases in which it is important to make an accurate diagnosis are not usually seen until the fourth or fifth day. The suddenness of the onset, the greater frequency of the chill, and the

  
    RELAPSING FEVER. 109 early prostration are the distinctive features in typhus. The brain symptoms too are earlier. It is easy to put down on paper elaborate differential distinctions, which are practically useless at the bedside. The Widal reaction and blood cultures are important aids, but in sporadic cases the diagnosis is sometimes extremely difficult. I have seen Murehison himself in doubt, and more than once I have known the diagnosis to be deferred until the sectio cadaveris. Severe cerebro-spinal fever may closely simulate typhus at the outset, but the diagnosis is usually clear within a few days. Malignant variola also has certain features in common with severe typhus, but the greater extent of the haemorrhages and the bleeding from the mucous membranes make the diagnosis clear within a short time. The rash at first resembles that of measles, but in the latter the eruption is brighter red in color, often crescentic or irregular in arrangement, and appears first on the face. The frequency with which other diseases are mistaken for typhus is shown by the fact that during and following the epidemic of 1881 in New York 108 cases were wrongly diagnosed — one-eighth of the entire number — and sent to the Eiverside Hospital (F. W. Chapin). Treatment. — The general management of the disease is like that of typhoid fever. Hydrotherapy should be thoroughly and systematically employed. Judging from the good results which we have obtained by this method in typhoid cases with nervous symptoms much may be expected from it. Certain authorities have spoken against it, but it should be given a more extended trial. Medicinal antipyretics are even less suitable than in typhoid, as the tendency to heart-weakness is often more pronounced. As a rule, the patients require from the outset a supporting treatment; water should be freely given^ and alcohol in suitable doses, according to the condition of the pulse. The bowels may be kept open by mild aperients. The so-called specific medication, by sulphocarbolates, the sulphides, carbolic acid, etc., is not commended by those who have had the largest experience. The special nervous symptoms and the pulmonary symptoms should be dealt with as in typhoid fever. In epidemics, when the conditions of the climate are suitable, the cases are best treated in tents in the open air. III. RELAPSING FEVER (Febris recurrens). Definition. — A specific infectious disease caused by the spirochaete (spirillum) of Obermeier, characterized by a definite febrile paroxysm which usually lasts six days and is followed by a remission of about the same length of time, then by a second paroxysm, which may be repeated three or even four times, whence the name relapsing fever. Etiology. — This disease, which has also the names " famine fever " and *' seven-day fever," has been known since the early part of the eighteenth century, and has from time to time extensively prevailed in Europe, especially in Ireland. It is common in India, where the conditions for its development seem always to be present, and where it was specially studied by Vandyke Carter, of Bombay. It appeared in the United States in 1844, when cases were admitted to the Philadelphia Hospital, which are described

  
    110 SPECIFIC INFECTIOUS DISEASES. by Meredith Clymer in his work on Fevers. Flint saw cases in 1850-51. In 1869 it prevailed extensively in epidemic form in New York and Philadelphia; since when it has not reappeared. Only an occasional case has occurred in England and Wales during the past twenty years. In the Philippines there have been several severe outbreaks. The special conditions under which it occurs are similar to those of typhus fever. Overcrowding and deficient food are the conditions which seem to promote the rapid spread of the virus. Neither age, sex, nor season seems to have any special influence. It is a contagious disease and may be communicated from person to person, but is not so contagious as typhus. Murchison thinks it may be transported by fomites. One attack does not confer immunity from subsequent attacks. In 1873 Obermeier described an organism in the blood which is now recognized as the specific agent. This spirillum, or more correctly spirochete, is from 3 to 6 times the length of the diameter of a red blood-corpuscle, and forms a narrow spiral filament which is readily seen moving among the red corpuscles during a paroxysm. They are present in the blood only during the fever. Shortly before the crisis and in the intervals they are not found, though small glistening bodies, which are stated to be their spores, appear in the blood. The disease has been produced in human beings by inoculation with blood taken during the paroxysm. It has also been produced in monkeys. Bed-bugs may suck out the spirilla, and Tictin reproduced the disease by injecting into a healthy monkey blood sucked by a bug from an infected monkey. Nothing is yet known with reference to the life history of the spirochgete. It has not been found in the secretions or excretions. Morbid Anatomy. — There are no characteristic anatomical appearances in relapsing fever. If death takes place during the paroxysm th,e spleen is large and soft, and the liver, kidneys, and heart show cloudy swelling. There may be infarcts in the kidneys and spleen. The bone-marrow has been found in a condition of h3-perplasia. Ecchymoses are not uncommon. Symptoms. — The incubation appears to be short, and in some instances the attack occurs promptly after exposure; more frequently, however, from five to seven days elapse. The invasion is abrupt, with chill, fever, and intense pain in the back and limbs. In young persons there may be nausea, vomiting, and convulsions. The temperature rises rapidly and may reach 104° on the evening of the first da3\ Sweats are common. The pulse is rapid, ranging from 110 to 130. There may be delirium if the fever is high. Swelling of the spleen can be detected early. Jaundice is common in some epidemics. The gastric symptoms may be severe. There are seldom intestinal s}Tnptoms. Cough may be present. Occasionally herpes is noted, and there may be miliary vesicles and petechias. During the paroxysm the blood invariably shows the spirochgete, and there is usually a leucoc}i;osis (Ouskow). After the fever has persisted with severity or even with an increasing intensity for five or six days the crisis occurs. In the course of a few hours, accompanied by profuse sweating, sometimes by diarrhoea, the temperature falls to normal or even subnormal, and the period of apyrexia begins. The crisis may occur as early as the third day, or it may be delayed to the tenth; it usually comes, however, about the end of the first week. In

  
    RELAPSING FEVER. Ill delicate and elderly persons there may be collapse. The convalescence is rapid, and in a few days the patient is up and abont. Then in a week, usually on the fourteenth day, he again has a rigor, or a series of chills; the fever returns and the attack is repeated. A second crisis occurs from the twentieth to the twenty-third day, and again the patient recovers rapidly. As a rule, the relapse is shorter than the original attack. A second and a third may occur, and there are instances on record of even a fourth and a fifth. In epidemics there are cases which terminate by crisis on the seventh or eighth day without the occurrence of relapse. In protracted cases the convalescence is very tedious, as the patient is much exhausted. Eelapsing fever is not a very fatal disease. Murchison states that the mortality is about 4 per cent. In the enfeebled and old, death may occur at the height of the first paroxysm. Complications are not frequent. In some epidemics hsematemesis and hsematuria have occurred. Pneumonia is not infrequent. The acute enlargement of the spleen may end in rupture. Post-febrile paralyses may occur. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 IB 17 1R 19 20 51 9'J 23 94 RIsSiiSilSBBSSSSHBBBSSifflSafiSBB '/■■■MSSBBBSSSBBBSSBnHHMHHiBinBSI IHWWVHI' ■■BBSBmBBBSSmJBBBSBBBSbkiBBBSSBSBSBmiiwBBBSBSS ■awBBSB,SSSByMyAMBigkw^MWi?giJiraMww ■■■■■■■■!■■■■ ■'ATJgw^ 107.6° 105.8° 104.0° 102.2° 100.4° 98.6° 96.8° 95.0" Chart VI.— Relapsing Fever (Murchison). Ophthalmia has followed in certain epidemics, and may prove a very tedious and serious complication. Jaundice has already been mentioned. In pregnant women abortion usually takes places. Convulsions occasionally follow. Button, the well-known worker on tropical diseases, died in status epilepticus some weeks after the attack. Diag:nosis. — The onset and general symptoms may not at first be distinctive. At the beginning of an epidemic the cases are usually regarded as anomalous typhoid; but once the typical course is followed in a case the diagnosis is clear. The blood examination is distinctive. Treatment. — The paroxysm can neither be cut short nor can its recurrence be prevented. It might be thought that quinine, with its powerful action, would certainly meet the indications, but it does not seem to have the slightest influence. The disease must be treated like any other continued fever, by careful nursing, a regular diet, and ordinary hygienic measures. Of special symptoms, pain in the back and in the limbs and joints demand

  
    112 SPECIFIC INFECTIOUS DISEASES. opium. In enfeebled persons the collapse at the crisis may be serious, and stimulants with ammonia and digitalis should be given freely. IV. SMALL-POX (Variola). Definition. — An acute infectious disease characterized by a cutaneous eruption which passes through the stages of papule, vesicle, pustule, and crust. ^ History. — The disease existed in China many centuries before Christ. 1 The pesta magna described by Galen (of which Marcus Aurelius died) is believed to have been small-pox. In the sixth century it prevailed, and subsequently, at the time of the Crusades, became wide-spread. It was brought to America by the Spaniards early in the sixteenth century. The first accurate account was given by Ehazes, an Arabian physician who lived in the ninth century, and whose admirable description is available in Greenhill's translation for the Sydenham Society. In the seventeenth century the illustrious Sydenham differentiated measles from small-pox. Special events in the history of the disease are the introduction of inoculation into Europe, by Lady Mary Wortley Montagu, in 1718, and the discovery of vaccination by Jenner, in 1796. I Etiology. — Small-pox is one of the most virulent of contagious diseases, and persons exposed, if unprotected by vaccination, are almost invariably attacked. Instances of natural immunity are rare. It is said that Diemerbroeck, a celebrated Utrecht professor in the seventeenth century, was not only himself exempt, but likewise many members of his family. One of the nurses in the small-pox department of the Montreal General Hospital stated that she had never been successfully vaccinated, and she certainly had no mark. An attack may not protect for life. There are undoubted cases of a second, reputed instances, indeed, of a third attack. Age. — Small-pox is common at all ages, but is particularly fatal to young children. Of 3,164 deaths in the Montreal epidemic of 1885-'86, 2,717 were of children under ten years of age. The foetus in utero may be attacked, but only if the mother herself is the subject of the disease. The child may be born with the rash out or with the scars. In the case of twins, only one may be attacked; Kaltenbach records an instance of triplets, only two of which were affected (Comby). Children born in a small-pox hospital, if vaccinated immediately, may escape the disease; usually, however, they die , early. (See Hunter's works, iv, p. 74.) I Sex. — Males and females are equally affected. Race. — Among aboriginal races small-pox is terribly fatal. When the disease was first introduced into America the Mexicans died by thousands, and the North American Indians have also been frequently decimated by this plague. It is stated that the negro is especially susceptible, and the mortality is greater — about 43 per cent in the black, against 39 per cent in the white (W. M. Welch). It is claimed that isolation hospitals increase the incidence of the disease in a locality. J. Glaister, who has considered the whole question very carefully, concludes that as a centre of traffic such an. institution, through the channels of unavoidable human intercourse, naturally favors the spread of i

  
    SMALL-POX. 113 ihe disease locally, but decides against the aerial conveyance of the disease, in spite of the very strong evidence (mentioned in the last edition in the case of the hospital ship on the Thames). The disease smoulders here and there in different localities, and when conditions are favorable becomes epidemic. This was well illustrated by the celebrated Montreal outbreak of 1885. For several years there had been no small-pox in the city, and a large unprotected population grew up among the French-Canadians, many of whom were opposed to vaccination. On February 28, a Pullman-ear conductor, who had travelled from Chicago, where the disease had been slightly prevalent, was admitted into the HotelDieu, the civic small-pox hospital being at the time closed. Isolation was not carried out, and on the 1st of April a servant in the hospital died of small-pox. Following her decease, with a negligence absolutely criminal, the authorities of the hospital dismissed all patients presenting no symptoms of contagion, who could go home. The disease spread like fire in dry grass, and within nine months there died in the city o'f small-pox 3,164 persons. Variations in the Virulence of Epidemics. — Sydenham states that " small-pox also has its peculiar kinds, which take one form during one series of years, and another during another " ; and not only does what he called the epidemic constitution vary greatly, but one sometimes sees the most extraordinary variations in the intensity of the disease in members of a family all exposed to the same infection, A striking illustration of this variability has been given in the recent epidemics, which have been of so mild a character that in many localities it has been mistaken for chicken-pox; in others, particularly in the United States, the belief prevailed that a new disease had arisen, to which the name " Cuban itch " or " Philippine itch " has been given. Very often a correct diagnosis has not been reached until a fatal case has occurred. As will be mentioned, a small outbreak occurred in one of my wards for colored patients, which we mistook at first for chicken-pox. The same peculiarities have been observed in the Leicester, N"ottingham, and Cambridge outbreaks. Even in unvaccinated children the disease has been exceedingly mild. Some of the Leicester cases had only a few pocks (Allan Warner) ; but this is an old story in the history of the disease. John Mason Good, in commenting on this very point, refers to the' great variability in the epidemics, and states that he himself as a child of six (1770) passed through small-pox with "scarcely any disturbance and not more than twenty scattered pustules " ! Recent Prevalence. — In the United States, according to Dr. Wyman's last report for the fiscal year 1904, there had been a steady decrease. The figures for 1903 were 43,590 cases and 1,643 deaths; for 1904, 35,106 cases and 1,118 deaths. In England and Wales there were 760 deaths in 1903, a rate of 33 per million living ; the rates in the previous four years having been 5, 3, 7, and 75 severally (John W. Tatham). Nature of Contagion. — Protozoon-like bodies were first described in the 'skin lesions by Guarnieri — the cytoryctes variolce. Cou.ncilman and his colleagues describe a protozoon with a double cycle and cytoplasmic stage, with small structureless bodies in the lower layer of the epithelial cells. Increasing in size, they become reticulated and segment into small rounded bodies. In the intranuclear stage these small round bodies or granules invade the 9

  
    114 SPECIFIC INFECTIOUS DISEASES. nuclei of the epithelial cells, increase in size, and form a series of vacuoles around a central vacuole. Calkins, an acknowledged expert in the protozoa, has confirmed the main facts in the life history of this organism. Howard and Perkins, of Cleveland, describe identical changes. So definite is the relation of the parasites to the skin lesions that it seems highly probable they may be the cause of the disease. The dried scales constitute by far the most important element, and as a dust-like powder are distributed ever}'^where in the room during convalescence, becoming attached to clothing and various articles of furniture. The disease is probably contagious from a very early stage, though I think it has not yet been determined whether the contagion is active before the eruption develops. The poison is of unusual tenacity and clings to infected localities. It is conveyed by persons who have been in contact with the sick and by fomites. During epidemics it is no doubt widely spread in street-cars and public conveyances. It must not be forgotten that an unprotected person may contract a very virulent form of the disease from the mild varioloid. Morbid Anatomy. — The pustules may be seen upon the tongue and the buccal mucosa, and on the palate; sometimes also in the pharjmx and the upper part of the oesophagus. In exceptionally rare cases the rash extends down the oesophagus and even into the stomach. Swelling of the Peyer's follicles is not uncommon; the pustules have been seen in the rectum. In the larynx the eruption may be associated with a fibrinous exudate and sometimes with oedema. Occasionally the inflammation penetrates deeply and involves the cartilages. In the trachea and bronchi there may be ulcerative erosions, but true pocks, such as are seen on the skin, do not occur. The heart occasionally shows myocardial changes, parenchymatous and fatty; endocarditis and pericarditis are uncommon. French writers have described an endarteritis of the coronary vessels in connection with smallpox. The spleen is markedly enlarged. Apart from the cloudy swelling and areas of coagulation-necrosis, lesions of the kidneys are not common. jSTephritis -may occur during convalescence. In the hsemorrhagic form extravasations are found on the serous and mucous surfaces, in the parenchyma of organs, in the connective tissues, and about the nerve-sheaths. In one instance I found the entire retroperitoneal tissue infiltrated with a large coagulum, and there were also extensive extravasations in the course of the thoracic aorta. Haemorrhages in the bone-marrow have also been described by Golgi. There may be heemorrhages into the muscles. Ponfick has described the spleen as very firm and hard in hsemorrhagic small-pox, and such was the case in seven instances I examined. In these rapidly fatal forms the liver has been described as fatty, but in 5 of my 7 cases it was of normal size, dense, and firm. The following description of the finer changes is taken largely from the recent exhaustive study by Councilman, McGrath, and Brinkerhoff (1904). The specific lesion is " a focal degeneration of the stratified epithelium, vacuolar in character, and accompanied by serous exudation and the formation of a reticulum." The specific lesions are limited to the skin, the mucous membranes of the soft palate, the phar}Tix, and the oesophagus. The factors in the formation of the pustule are degeneration of the epithelial cells, associated with fluid and cellular exudate. The cells of the lower layers of the

  
    SMALL-POX. 115 epidermis are first involved. They become swollen, the nuclei are shrunken and formless, the exudate increases in amount, enlarging the spaces of the reticulum, and the cells represent the different varieties of leucocytes, polynuclear neutrophiles being most numerous. The umbilication and central depression usually correspond, as Weigert suggests, to the area of primary necrosis. The hair follicle and the sweat gland may play some part. The parasites described occur chiefly in the cells of the rete ■ mueosum. Associated lesions are numerous, particularly proliferation in the haematopoietic organs. Cellular infiltrations occur constantly in the testicle, usually in the kidney, the liver, and the adrenal glands. The anaemic focal necroses in the testicles seem almost specific in the disease, and in the bone-marrow there are foci of necrosis and of hemorrhage with hyperplasia of the myelocytes, and a marked reduction or even complete absence of the polynuclear leucocytes. This was the change described originally by Chiari as osteomyelitis variolosa. Associated bacterial lesions are common, due to the pyogenic bacteria which are always present in severe cases. Symptoms. — Three forms of small-pox are described: 1. Variola vera; (a) Discrete, (&) Confluent. 2. Variola licemorrliagica ; (a) Purpura variolosa or black small-pox; (h) Hsemorrhagic pustular form, variola hsemorrhagica pustulosa. 3. Varioloid, or small-pox modified by vaccination. 1. Vaeiola Vera. — The affection may be conveniently described under various stages : Incubation. — " From nine to fifteen days ; oftenest twelve." I have seen it as early as the eighth day after exposure, and there are wellauthenticated instances in which this stage has been prolonged to twenty days. It is unusual for patients to complain of any symptoms. Invasion. — In adults a chill and in children a convulsion are common initial symptoms. There may be repeated chills within the first twentyfour hours. Intense frontal headache, severe lumbar pains, and vomiting are very constant features. The pains in the back and in the limbs are more severe in the initial stage of this than of any other eruptive fever, and their combination with headache and vomiting is so suggestive that precautionary measures may often be taken several days before the eruption appears. The temperature rises quickly, and may on the first day be 103° or 104°. The pulse is rapid and full, not often dicrotic. In severe cases there may be marked delirium, particularly if the fever is high. The patient is restless and distressed, the face is flushed, and the eyes are bright and clear. The skin is usually dry, though occasionally there are profuse sweats. One can not Judge from the initial symptoms whether a case is likely to be discrete or confluent, as convulsions, severe backache, and high fever may precede a very mild attack. Initial Rashes. — Two forms can be distinguished: the diffuse, scarlatinal, and the macular or measly form; either of which may be associated with petechise and occupy a variable extent of surface. In some instances they are general, but as a rule, as pointed out by Simon, they are limited either to the lower abdominal areas, to the inner surfaces of the thighs, and to the lateral thoracic region, or to the axillse. Occasionally they are found over the extensor surfaces, particularly in the neighborhood of the knees and elbows. These rashes, usually purpuric, are often associated with an erythematous

  
    116 SPECIFIC INFECTIOUS DISEASES. or er^'sipelatous blush. The scarlatinal rash may come out as early as the second day, and be as diffuse and vivid as in a true scarlatina. The measly rash may also be diffuse and resemble closely that of measles. Urticaria 2 3 4 5 6 7 10 11 12 13 14 15 16 ir 18 104° F.-40.0° 102.2° F.— 39.0° 100.4° F.— 38.0" i.6° F.— 37.0= ■■■■■■■■■■■■■■■■■■■■■■■' ■iiuiiiiiilldli HHiiiiiiiiim IM—W liiBHMI Initial Fever Eruption. Suppurative Fever. Chart YII, — True Small-pox (Striimpell). is only occasionally seen. It was present once in my Montreal cases. The initial rashes are more abundant in some epidemics than in others. They occur in from 10 to 16 per cent of cases. Eruption. — (1) In the discrete form, usually on the fourth day, macules appear on the forehead, preceded sometimes by an erythematous flush, and on the anterior surfaces of the wrists. Within the first twenty-four hours from their appearance they occur on other parts of the face and on the extremities, and a few are seen on the trunk. The spots are from 3—3 millimetres in diameter, of a bright red color, and disappear completely on pressure. As the rash comes out the temperature falls, the general s}Tnptoms subside, and the patient feels comfortable. On the fifth or sixth day the papules change into vesicles with clear summits. Each one is elevated, circular, and presents a little depression or umbilication in the centre. About the eighth day the vesicles change into pustules, the umbilication disappears, the flat top assumes a globular form and becomes grayishyellow in color, owing to the contained pus. There is an areola of injection about the pustules and the skin between them is swollen. This maturation first takes place on the face, and follows the order of the appearance of the eruption. The temperature now rises — secondary fever — and the general symptoms return. The swelling about the pustules is attended with a good deal of tension and pain in the face; the eyelids become swollen and closed. In the discrete form the temperature of maturation does not usually remain high for more than twenty-four or twentj^-six hours, so that on the tenth or eleventh day the fever disappears and the stage of convalescence begins. The pustules rapidly dry, first on the face and then on the other parts, and by the fourteenth or fifteenth day desquamation may be far advanced on the face. The march and distribution of the rash are often most characteristic. The abdomen and groins and the legs are the parts least affected. The rash is often copious on the upper part of the back, scanty' on the lower. Vesicles in the mouth, phar^-nx, and larynx, cause soreness and

  
    SMALL-POX. 117 swelling in these parts, with loss of voice. Whether pitting takes place depends a good deal upon the severity of, the disease. In a majority of cases Sydenham's statement holds good, that " it is very rarely the case that the distinct small-pox leaves its mark." The odor of a small-pox patient is very distinctive even in the early stages, and I have known it to be a help in the diagnosis of a doubtful case. (3) The Confluent Form. — With the same initial symptoms, though usually of greater severity, the rash appears on the fourth, or, according to Sydenham, on the third day. The more the eruption shows itself before the fourth day, the more sure it is to become confluent (Sydenham). The papules at first may be isolated, and it is only later in the stage of maturation that the eruption is confluent. But in severer cases the skin is swollen and hyperaemic and the papules are very close together. On the feet and hands, too, the papules are thickly set; more scattered on the limbs; and quite discrete on the trunk. With the appearance of the eruption the symptoms subside and the fever remits, but not to the same extent as in the discrete form. Occasionally the temperature falls to normal and the patient may be very comfortable. Then, usually on the eighth day, the fever again rises, the vesicles change to pustules, the hypersemia becomes intense, the swelling of the face and hands increases, and by the tenth day the pustules have fully maturated, many of them have coalesced, and the entire skin of the head and extremities is a superficial abscess. The fever rises to 103° or 105°, the pulse is, from 110 to 120, and there is often delirium. As pointed out by Sydenham, salivation in adults and diarrhoea in children are common symptoms of this stage. There is usually much thirst. The eruption may also be present in the mouth, and usually the pharynx and larynx are involved and the voice is husky. Great swelling of the cervical lymphatic glands occurs. At this stage the patient presents a terrible picture, unequalled in any other disease; one which fully justifies the horror and fright with, which small-pox is associated in the public mind. Even when the rash is confluent "on the face, hands, and feet, the pustules remain discrete on the trunk. The danger, as pointed out by Sydenham, is in proportion to the number upon the face. " If upon the face they are as thick as sand, it is no advantage to have them few and far between on the rest of the body." In fatal cases, by the tenth or eleventh day the pulse gets feebler and more rapid, the delirium is marked, there is subsultus, sometimes diarrhoea, and with these symptoms the patient dies. In other instances between the eighth and eleventh day hsemorrhagic features occur. When recovery takes place, the patient enters on the eleventh or twelfth day the period of desiccation. Desiccation. — The pustules break and the pus exudes or they dry and form crusts. Throughout the third week the desiccation proceeds and in cases of moderate severity the secondary fever subsides; but in others it may persist until the fourth week. The crusts in confluent small-pox adhere for a long time and the process of scarring may take three or four weeks. On the face they fall off singly, but the tough epidermis of the hands and feet may be shed entire. 2. HEMORRHAGIC SMALL-POX occurs in two forms. In one, the petechial or black small-pox — purpura variolosa — the special symptoms appear early and death follows in from two to six days. In the other form the case pro �

  
    118 SPECIFIC IXFECTIOUS DISEASES. gresses as one of ordinary variola, and in the resicular or pustular stage hsemorrliages take place into the pocks or from the mucous membranes — variola liCEmorrhagica pustulosa. Yariola haemorrhagica is more common in some epidemics than in others. It is less frequent in children than in adults. Of 27 cases admitted to the small-pos department of the Montreal General Hospital there vrere 3 under ten years, -1 between fifteen and twenty, 9 between twenty and twenty-five, 7 between twent3'-five and thirty-five, 3 between thirty-five and fortj^-five, and 1 above fifty. Young and vigorous persons seem more liable to this form. Several of my cases were above the average in muscular development. Men are more frequently affected than women; thus in my list there were 21 males and only 6 females. The influence of vaccination is shown in the fact that of the eases 14 were un vaccinated, while not one of the 13 who had scars had been revaccinated. In purpura variolosa the illness starts with the usual s3'mptoms, but with more intense constitutional disturbance. On the evening of the second or on the third day there is a diffuse hypersemic rash, particularly in the groins, with small punctiform hsemorrliages. The rash extends, becomes more distinctly ha?morrhagic, and the spots increase in size. Ecchymoses appear on the conjunctiva, and as early as the third day there may be hsemorrliages from the mucous membranes. Death may take place before the papules appear. In this truly terrible affection the patient may present a frightful appearance. The skin may have a uniformly purplish hue and the unfortunate victim may even look plum-colored. The face is swollen and large conjunctival haemorrhages ^vith the deeply sunken comeae gives a ghastly appearance to the features. The mind may remain clear to the end. Death occurs from the third to the sixth day; thus in thirteen of my cases it took place between these dates. The earliest death was on the third day and there were no traces of papules. There may be no mucous haemorrhages; thus in one case of a most virulent character death occurred without bleeding early on the fourth day. Hsematuria is perhaps most common, next haematemesis, and melsena was noticed in a third of the cases. Metrorrhagia was present in one only of the six females on my list. Haemoptysis occurred in five cases. The pulse in this form of small-pox is rapid and often hard and small. The respirations are greatly increased in frequency and out of all proportion to the intensity of the fever. In variola pustulosa li(Binorrliagica the disease progresses as a severe case, and the hsemorrhages do not occur until the vesicular or pustular stage. The first indication is haemorrhage into the areolse of the pocks, and later the maturated pustules fill with blood. The earlier the hemorrhage the greater is the danger. Bleeding from the mucous membranes is also common in this form, and the great majority of the cases prove fatal, usually on the seventh, eighth, or ninth day, but a few cases recover. In patients with the discrete form, if allowed to get up early, haemorrhage may take place into the pocks on the legs. Leucocyte Reaction. — In variola vera there is a marked leucocytosis, 1216 thousand, about the eighth day, then a slight decline and a rise again about the twelfth or fourteenth day, sometimes to 18,000 or 20,000. There is an increase in the mononuclear elements, which may be the only marked feature of the mild cases (Magrath, Brinkerhoff, and Bancroft).

  
    SMALL-POX. 119 3. Varioloid. — This term is applied to the modified form which affects persons who have been vaccinated. It may set in with abruptness and severity, the temperature reaching 103°. More commonly it is in every respect milder in its initial symptoms, though the headache and backache may be very distressing. The papules appear on the evening of the third or on the fourth day. They are few in number and may be confined to the face and hands. The fever drops at once and the patient feels perfectly comfortable. The vesiculation and maturation of the pocks take place rapidly, and there is no secondary fever. There is rarely any scarring. As a rule, when small-pox attacks a person who has been vaccinated within five or six years the disease is mild, but it may prove severe, even fatal. Abortive Types. — As already mentioned, recent epidemics have been characterized by the large number of mild cases. Even in unvaccinated children, only a few pustules may appear, and the disease is over in a few days. Even with a thickly set eruption the vesicles at the fifth or sixth day, instead of filling, dry and abort, forming the so-called horn-, crystalline-, or wart-pox. Variola sine eruptione is described. I saw no cases of the kind in Montreal. They seem to have been not uncommon in the recent epidemics. Bancroft observed twelve cases in the Boston outbreak, all among physicians and attendants. The symptoms are headache, pain in the back, fever, and vomiting. As already mentioned, the- pocks may be very scanty and easily overlooked, even in unvaccinated persons. One of Bancroft's cases was of special interest — a pregnant woman who had slight symptoms after exposure, but no rash. Her child showed a typical eruption when two days old. Complications. — Considering the severity of many of the cases and the general character of the disease, associated with multiple foci of suppuration, the complications in small-pox are remarkably few. Laryngitis is serious in three ways : it may produce a fatal oedema of the glottis; it is liable to extend and involve the cartilages, producing necrosis; and by diminishing the sensibility of the larynx, it may allow irritating particles to reach the lower air-passages, where they excite bronchitis or bronchopneumonia. Broncho-pneumonia is almost invariably present in fatal cases. Lobar pneumonia is rare. Pleurisy is common in some epidemics. The cardiac complications are also rare. In the height of the fever a systolic murmur at the apex is not uncommon; but endocarditis, either simple or malignant, is rarely met with. Pericarditis, too, is very uncommon. Myocarditis seems to be more frequent, and may be associated with endarteritis of the coronary vessels. Of complications in the digestive system, parotitis is rare. In severe cases there is extensive pseudo-diphtheritic angina. Vomiting, which is so marked a symptom in the early stage, is rarely persistent. Diarrhoea is not uncommon, as noted by Sydenham, and is very constantly present in children. Albuminuria is frequent, but true nephritis is rare. Inflammation of the testes and of the ovaries may occur. Among the most interesting and serious complications are those pertaining to the nervous system. In children convulsions are common. In adults the delirium of the early stage may persist and become violent, and finally subside into a fatal coma. Post-febrile insanity is occasionally met with during

  
    120 SPECIFIC INFECTIOUS DISEASES. convalescence, and very rarely epilepsy. Many of the old writers spoke of paraplegia in connection with the intense backache of the early stage, but it is probably associated with the severe agonizing lumbar and crural pains and is not a true paraplegia. It must be distinguished from the form occurring in convalescence, which may be due to peripheral neuritis or to a diffuse myelitis (Westphal). The neuritis may, as in diphtheria, involve the phar}Tix alone, or it may be multiple. Of this nature, in all probability, is the so-called pseudotabes, or ataxie variolique. Hemiplegia and aphasia have been met with in a few instances, the result of encephalitis. Among the most constant and troublesome complications of small-pox are those involving the skin. During convalescence boils are very frequent and may be severe. Acne and ecthyma are also met with. Local gangrene in various parts may occur. Arthritis may occur, usually in the period of desquamation, and may pass on to suppuration. Acute necrosis of the bone is sometimes met with. A remarkable secondary eruption (recurrent small-pox) occasionally occurs after desquamation. Special Senses. — The eye affections which were formerly so common and serious are not now so frequent, owing to the care which is given to keeping the conjunctivEe clean. A catarrhal and purulent conjunctivitis is common in severe cases. The secretions cause adhesions of the eyelids, and unless great care is taken a diffuse keratitis is excited, which may go on to ulceration and perforation. Iritis is not very uncommon. Otitis media is an occasional complication, and usually results from an extension of the disease through the Eustachian tubes. Prognosis. — In unprotected persons small-pox is a ver}^ fatal disease, the death-rate ranging from 25 to 35 per cent. In William M. Welch's report from the Municipal Hospital, Philadelphia, of 2,831 eases of variola, 1,534 — i. e., 54.18 per cent — died, while of 2,169 cases of varioloid only 28 — i. e., 1.29 per cent — died. Purpura variolosa is invariably fatal, and a majority of those attacked with the severer confluent forms die. The intemperate and debilitated succumb more readilj' to the disease. As Sydenham observed, the danger is directly proportionate to the intensity of the disease on the face and hands. "When the fever increases after the appearance of the pustules, it is a bad sign; but if it is lessened on their appearance, that is a good sign" (Ehazes). Very high fever, with delirium and subsultus, are symptoms of ill omen. The disease is particularly fatal in pregnant women and abortion usually takes place. It is not, however, uniformly so, and I have twice known severe cases to recover after miscarriage. Moreover, abortion is not inevitable. Very severe phar3mgitis and larjugitis are fatal complications. Death results in the early stage from the action of the poison upon the nervous system. In the later stages it usually occurs about the eleventh or twelfth day, at the height of the eruption. In children, and occasionally in adults, the lar^Tigeal and pulmonary complications prove fatal. Diagnosis. — During an epidemic the initial chill, the headache and backache, and the vomiting at once put the physician on his guard. The initial rashes may lead to error. The scarlatinal rash has rarely the extent and never the persistence of the rash in true scarlet fever. I have known the rash of measles to be mistaken for the initial rash of small-pox. The gen �

  
    SMALL-POX. 121 eral condition of the patient, and the presence of coryza and conjunctivitis and Koplik's sign, may be better guides than the rash itself. Malignant hgemorrhagic small-pox may prove fatal before the characteristic rash appears. Of 27 cases of hgemorrhagic small-pox, in only one, in which death occurred on the third day, did inspection fail to show the papules. I^n 3 cases dying on the fourth day the characteristic papular rash was noticed. It may be difficult or impossible to recognize this form of hgemorrhagic smallpox from hcEmorrhagic scarlet fever or JicBmorrhagic measles, though in the latter there is rarely so constant involvement of the mucous membranes. Naturally enough, as they are allied affections, varicella is the disease which most frequently leads to error. Particularly has this been the case in the mild epidemic which has prevailed throughout the country during the past three years. A negro patient was admitted to my wards on the fourth day of the disease. Small-pox was not prevalent at the time, and the case was regarded as one of varicella. Subsequently eight eases appeared, several of exceeding mildness, but our mistake was forcibly brought home to us by the occurrence, in a man who had been exposed in the ward, of a case of confluent small-pox of great severity. The following points are to be borne in mind: first, the experience of the past few years has shown that very mild epidemics of true small-pox may occur ; secondly, any large number of cases of a contagious disease with a pustular eruption occurring in adults is strongly in favor of smallpox. The characters of the rash are of less value. Its abundance on the trunk in varicella is important. At the outset the papules have rarely the shotty, hard feel of small-pox. The vesicles are more superficial, the infiltrated areola is not so intense nor so constant, and as a rule the pocks may be seen in the same patient in all stages of development. The longer period of invasion, the prodromal rashes, the greater intensity of the onset, are also important points in small-pox. But, as I have said, there are mild epidemics in which it must be confessed that the recognition of the nature of the outbreak is sometimes only confirmed by the appearance of a severe case of the confluent or of the hgemorrhagic form. The disease may be mistaken for cerehro-spinal fever, in which purpuric symptoms are not uncommon. A four-year-old child was taken suddenly ill with fever, pains in the back and head, and on the second or third day petechige appeared on the skin. There were retraction of the head, and marked rigidity of the limbs. The hgemorrhages became more abundant; and finally hgematemesis occurred and the child died on the sixth day. At the post mortem there were no lesions of cerebro-spinal fever, and in the deeply hemorrhagic skin the papules could be readily seen. The post-mortem diagnosis of small-pox was unhappily confirmed by the mother taking the disease and dying of it. Pustular Sypliilides. — A very copious pustular rash in syphilis may resemble variola, particularly if accompanied by fever, but the history and the distribution, particularly the slight amount on the face, leaves no question as to the diagnosis. Pustular glanders has been mistaken for small-pox. In a remarkable instance of the kind in Montreal there was a wide-spread pustular eruption, which we thought at first was small-pox, but the subsequent course and the fact that there was glanders among the horses in the stable led to the correct 10

  
    122 SPECIFIC INFECTIOUS DISEASES. diagnosis. TPie eruption resembled exactly that described in Bayer's monograph (De la Morve, 1837). Impetigo contagiosa is stated to have been mistaken for variola. Treatment. — General Considerations. — Segregation in special hospitals is imperative. In the case of local outbreaks temporary barracks or tents may be constructed. In the larger cities^ considering the frequency with which epidemics recur, it is worth while to have a special small-pox hospital. If the grounds are ample and all necessary precautions taken, there is no reason why this should not be part of the general hospital for infectious diseases. The criticism, already referred to, of the danger of aerial conveyance in small-pox is, I think, correct. In the early stages two symptoms call for treatment : the pain in the back, which requires opium in some form, as advised by Sydenham; and the vomiting, which is very difficult to check and may be uncontrollable. No food should be given except a little ice and champagne, and it usually stops with the appearance of the eruption. The diet is that usually given in fevers, with plenty of cold water, or barley water or the Scotch borse — oatmeal and water, to which lemon-juice may be added. For the fever, cold sponging or the cold bath may be used; when there is much delirium with high fever the latter is preferable, or the cold pack. The treatment of the eruption is important. After trying all sorts of remedies, such as puncturing the pustules with nitrate of silver, or treating them with iodine and various ointments, I came to Sydenham's conclusion that in guarding the face against being disfigured by the sears " the only effect of oils, liniments, and the like, was to make the white scurfs slower in coming off." The constant application on the face and hands of lint soaked in cold water, to which antiseptics such as carbolic acid or bichloride may be added, is perhaps the most suitable local treatment. It is very pleasant to the patient, and for the face it is well to make a mask of lint, which can then be covered with oiled silk. When the crusts begin to form, the chief point is to keep them thoroughly moist, which may be done with oil or glycerin. This prevents the desiccation and diffusion of the flakes of epidermis. Vaseline is particularly useful, and at this stage may be freely used upon the face. It also relieves the itching. For the odor, which is sometimes so characteristic and disagreeable, the dilute carbolic solutions are probably best. If the eruption is abundant on the scalp, the hair should be cut short to prevent matting and decomposition of the crusts. The papules do not maturate so well when protected from the light, and for centuries attempts have been made to modify the course of the pustules, by either excluding the light, or by changing its character. In the Middle Ages Gilbertus Magnus and John of Gaddesden recommended wrapping the patient in red flannel, and the latter treated in this way the son of Edward I. It was an old practice of the Egyptians and Arabians to cover the exposed parts of small-pox patients with gold-leaf. Lutzenberg, a distinguished New Orleans physician, in 1832 treated patients by exclusion of the sunlight. Eecently the red-light treatment of the disease has been advocated by Finzen. The statements do not agree as to its value. Nash states that the course of the rash may

  
    VACCINIA— VACCINATION. 123 be modified by the treatment, but Eicketts and Byles could see no influence whatever, even in cases taken at the earliest possible date. Complications. — If the diarrhoea is severe in children, paregoric may be given. When the pulse becomes feeble and rapid, stimulants may be freely given. The maniacal delirium may require chloroform or morphia, but for less intense nervous symptoms the bath or cold pack is the best. For the severe haemorrhages of the malignant cases nothing can be done, and it is only cruel to drench the unfortunate patient with iron, ergot, and other drugs. Symptoms of obstruction in the larynx, usually from oedema, may call for tracheotomy. In the late stages of the disease, should the patient be extremely debilitated and the subject of abscesses and bed-sores, he may be placed on a waterbed or treated in the continuous warm bath. The care of the eyes is most important. The lids should be thoroughly cleansed and the conjunctivae washed with a warm solution of salt or boracic acid. In the confluent cases the eyelids are much swollen and glued together, and it is only constant watchfulness which prevents keratitis. The mouth and throat should be kept clean and the treatment of the nose with glycerin or sweet oil should be begun early, as it prevents the formation of hard crusts. The treatment in the stage of convalescence is important. Frequent bathing helps to soften the crusts, and the skin may be oiled daily. Convalescence should not be considered established until the skin is perfectly smooth and clean and free from any trace of scabs. V. VACCINIA (Cow-pox)— VACCINATION. Definition. — An eruptive disease of the cow, the virus of which, inoculated into man (vaccination), produces a local pock with constitutional disturbance, which affords protection, more or less permanent, against small-pox. The vaccine is got either directly from the calf — animal lymph — in which the disease is propagated at regular stations, or is obtained from persons vaccinated (humanized lymph). History. — For centuries it had been a popular belief among farmer folk that cow-pox protected against small-pox. The notorious Duchess of Cleveland, replying to some joker who suggested that she would lose her occupation if she was disfigured with small-pox, said that she was not afraid of the disease, as she had had a disease that protected her against small-pox. Jesty, a Dorsetshire farmer, had had cow-pox, and in 1774 vaccinated successfully his wife and two sons. Plett, in Holstein, in 1791, also successfully vaccinated three children. When Jenner was a student at Sodbury, a young girl, who came for advice, when small-pox was mentioned, exclaimed, " I can not take that disease, for I have had cow-pox." Jenner subsequently mentioned the subject to Hunter, who in reply gave the famous advice : " Do not think, but try; be patient, be accurate." As early as 1780 the idea of the protective power of vaccination was firmly impressed on Jenner's min,d. The problem which occupied his attention for many years was brought to a practical issue when, on May 14, 1796, he took matter from the hand of a dairy-maid, Sarah Nelmes, who had cow-pox, and inoculated a boy named James Phipps, aged eight years. On July 1st matter was taken from a small-pox pustule and inserted into

  
    124 SPECIFIC INFECTIOUS DISEASES. the bo}^, but no disease followed. In 1798 ajDpeared An Inquiry into the Causes and Effects of the Variola Vaccinae, a Disease discovered in some of the Western Counties of England, particularly Gloucestershire, and known by the jSTame of Cow-pox (pp. iv, To, four plates, 4to. London, 1798). In the United States cow-pox was introduced by Benjamin Waterhouse, Professor of Physic at Harvard, who on July 8, 1800, vaccinated seven of his children. In Boston on August 16, 1802, nineteen boys were inoculated with the cow-pox. On Xovember 9th twelve of them were inoculated with smallpox; nothing followed. A control experiment was made by inoculating two unvaccinated boys with the same small-pox virus ; both took the disease. The nineteen children of August 16th were again unsuccessfully inoculated with fresh virus from these two boys. This is one of the most crucial experiments in the history of vaccination, and fully justified the conclusion of the Board of Health — cow-pox is a complete security against the small-pox. Practitioners should familiarize themselves with the literature on vaccination. The centenary number of the British Medical Journal is particularly valuable (1896). The report of the Eoyal Commission on vaccination (1897), the exhaustive article in Allbutt's System by T. D. Acland and Copeman, and Cory's recent monograph on the subject afford a large body of material. To the public health officials, who wish for distribution in handy shape Facts about Small-pox and Vaccination, leaflets issued by the British Medical Association (British Medical Journal, 1898, vol. i, p. 632) will be of the greatest value. The Vaccination Law of the German Empire, printed in English (Berlin, B. Paul, 1904), contains important information and statistics. Nature of Vaccinia. — Is cow-pox a separate independent disease, or is it only small-pox modified by passing through the cow? In spite of a host of observations, this question is not yet settled, as may be seen in the diametrically opposed views expressed by Copeman in Allbutt's System and by Brouardel in the Twentieth Century Practice. The experiments may be divided into two groups. First, those in which the inoculation of the small-pox matter in the heifer produced pocks corresponding in all respects to the vaccine vesicles. Lymph from the first calf inoculated into a second or third produced the characteristic lesions of cow-pox, and from the first, second, or third animal lymph used to vaccinate a child produced a typical localized vaccine vesicle without any of the generalized features of small-pox. The experiments of Ceely, of Babcock, and many other more recent workers seem to leave no question whatever that t3'pical vaccinia may be produced in the calf by the inoculation of variolous matter. A great deal of the vaccine material at one time in use in England was obtained in this way. Secondly, against this is urged Chauveau's Lyons experiments. Seventeen young animals were inoculated with the virus of small-pox. Small reddish papules occurred which disappeared rapidly, but the animals did not acquire cow-pox. Fifteen of the seventeen animals were also vaccinated. Of these only one showed a typical cow-pox eruption. To determine the nature of the original papules one was excised and inoculated into a non-vaccinated child, which developed as a result generalized confluent small-pox. A second child inoculated from the primary pustule of the first child developed discrete small-pox. The French still hold to the Lyons experiments as demonstrating the duality of the diseases.

  
    VACCINIA— VACCINATION. 125 The weight of evidence favors the view that cow-pox and horse-pox are variola modified by transmission; or, as has been suggested, "small-pox and vaccinia are both of them descended from a common stock — from an ancestor, for instance — which resembled vaccinia far more than it resembled small-pox " (Copeman). The bodies described by Guarnieri have been very thoroughly studied by Councilman and his colleagues, who regard them as forms of a protozoon — Cytoryctes vaccinice — with a well characterized developmental cycle, increasing in size until they undergo segmentation. Normal Vaccination. — Period of Incubation. — At first there may be a little irritation at the site of inoculation, which subsides. Period of Eruption. — On the third day, as a rule, a papule is seen surrounded by a reddish zone. This gradually increases, and on the fifth or sixth day shows a definite vesicle, the margins of which are raised while the centre is depressed. By the eighth day the vesicle has attained its maximum size. It is round and distended with a limpid fluid, the margin hard and prominent, and the umbilication is more distinct. By the tenth day the vesicle is still large and is surrounded by an extensive areola. The contents have now become purulent. The skin is also swollen, indurated, and often painful. On the eleventh or twelfth day the hypersemia diminishes, the lymph becomes more opaque and begins to dry. By the end of the second week the vesicle is converted into a brownish scab, which gradually becomes dry and hard, and in about a week (that is, about the twenty-first or twenty-fifth day from the vaccination) separates and leaves a circular pitted scar. If the points of inoculation have been close together, the vesicles fuse and may form a large combined vesicle. Constitutional symptoms of a more or less marked degree follow the vaccination. Usually on the third or fourth day the temperature rises, and may persist, increasing until the eighth or ninth day. There is a marked leucocytosis. In children it is common to have with the fever restlessness, particularly at night, and irritability; but as a rule these symptoms are trivial. If the inoculation is made on the arm, the axillary glands become large and sore; if on the leg, the inguinal glands. The duration of the immunity is extremely variable, differing in different individuals. In some instances it is permanent, but a majority of persons within ten or twelve years again become susceptible. Pevaccination should be performed between the tenth and fifteenth year, and whenever small-pox is epidemic. The susceptibility to revaecination is very general. In 1891-^92 vaccination pustules developed in 88.7 per cent of the newly enrolled troops of the German army, most of whom had been vaccinated twice in their lives before. The vesicle in revaecination is usually smaller, has less induration and hypersemia, and the resulting sear is less perfect. Particular care should be taken to watch the vesicle of revaecination, as it not infrequently happens that a spurious pock is formed, which reaches its height early and dries to a scab by the eighth or ninth day. Irregular Vaccination. — {a) Local Variations. — We occasionally meet with instances in which the vesicle develops rapidly with much itching, has not the characteristic flattened appearance, the lymph early becomes opaque, and the crust forms by the seventh or eighth day. The evolu-tion of the pocks may be abnormally slow. In such cases the operation should again be performed with fresh lymph. The contents of the vesicles may be watery and

  
    126 SPECIFIC INFECTIOUS DISEASES. blood}'. In the involution the bruising or irritation of the pocks may lead to ulceration and infiamniatioai. A very rare event is the recurrence of the pock in the same place. Sutton reports four such recurrences within six months. (5) Gexeralized Yaccinia. — It is not uncommon to see vesicles in the vicinity of the primary sore. Less common is a true generalized pustular rash, developing in different parts of the body, often beginning about the wrists and on the back. The secondary pocks may continue to make their appearance for five or six weeks after vaccination. In children the disease may prove fatal. They may be most abundant on the vaccinated limb, and occur usually about the eighth to the tenth day. (c) CoMPLiCATioxs. — In unhealthy subjects, or as a result of uncleanliness, or sometimes injury, the vesicles inflame and deep excavated ulcers result. Sloughing and deep cellulitis may follow. In debilitated children there may be with this a purpuric rash. Acland thus arranges the dates at which the possible eruptions and complications may be looked for : 1. During the first three days: Erythema; urticaria; vesicular and bullous eruptions ; invaccinated erysipelas. 2. After the third day and until the pock reaches maturity: Urticaria; lichen urticatus, erythema multiforme ; accidental erysipelas. 3. About the end of the first week: Generalized vaccinia; impetigo; vaccinal ulceration; glandular abscess; septic infections; gangrene. 4. After the involution of the pocks : Invaccinated diseases — for example, S}^hilis. (d) Teaxsmissiox of Disease by Vaccixatiox. — S3^hilis has undoubtedly been transmitted by vaccination, but such instances are very rare. A large number of the cases of alleged vaccino-syphilis must be thrown out. The question has now become really of minor importance since the wide-spread use of animal lymph. Dr. Cory's sad experiment may here be referred to. He vaccinated himself four times from sj^hilitic children. The first vaccination followed, but no syphilis. Two other attempts (negative) were made. The fourth time he was vaccinated from a child the subject of congenital s}^hilis. The lymph was taken from the child's arm with care, avoiding any contamination with blood. At two of the points of insertion red papules aj)peared on the twenty-first day. On the thirty-eighth day a little ulcer was found, which Mr. Hutchinson decided was syphilitic. The diseased parts were then removed. By the fiftieth day the constitutional s3'mptoms were well marked. Among the differences between vaccino-syphilis and vaccination ulcers the most important is perhaps that the chancre never appears before the fifteenth day, usually not until from three to five weeks, whereas the ulceration of ordinary vaccination is present by the twelfth or fifteenth day. The loss of substance in the chancre is usually quite superficial and the induration very parchmentlike and specific, with but a slight inflammatory areola. The glandular swelling, too, is constant and indolent, while in the vaccination ulcer it is often absent, or, when present, chiefly inflammatory. Tuberculosis. — " Xo undoubted case of invaccinated tubercle was brought before the Eoyal Commission on Vaccination" (Acland). The risk of transmitting tuberculosis from the calf is so slight that it need not be considered. The transmission of leprosy by vaccination is doubtful. The observations on the presence of actinomyces in vaccine virus have been

  
    VACCINIA— VACCINATION. 127 confirmed by W. T. Howard, Jr., who found it 34 times in 95 cultures from the virus of five producers in the United States. Tetanus. — McFarland has collected 95 cases, practically all American. Sixty-three occurred in 1901, a majority of which could be traced to one source of supply, in which E. W. Wilson demonstrated the tetanus bacillus. Most of the cases occurred about Philadelphia. Since that date, McFarland tells me that very few cases have been reported. The occurrence of this terrible complication emphasizes the necessity of the most scrupulous care in the preparation of the animal virus, as the tetanus bacillus is almost constantly present in the intestines of cattle. (e) Influence op Vaccination upon other Diseases, — A quiescent malady may be lighted into activity by vaccination. This has happened with congenital syphilis, occasionally with tuberculosis. An old idea was prevalent that vaccination had a beneficial influence upon existing diseases. Thomas Archer, the first medical graduate in the United States, recommended it in whooping-cough, and said that it had cured in his hands six or eight cases. At the height of the vaccination convulsions may occur and be followed by hemiplegia.   One such case I saw with Morris J. Lewis. Choice of Lymph. — If bovine lymph is not available, humanized lymph should be taken on the eighth day, and only from perfectly formed, unbroken vesicles, which have had a typical course. Pricking or scratching the surface, the greatest care being taken not to draw blood, allows the lymph to exude, and it may be collected on ivory points or in capillary tubes. The child from which the lymph is taken should be healthy, strong, and known to be of good stock, free from tuberculous or syphilitic taint. The glycerinated calf lymph has come into general use. The Local Government Board has recently issued a valuable report on the subject by Thorne and Copeman, giving full details as to the method of preparation. In it the statement is made that, whereas it was usual to make the lymph from one calf serve for from 200 to 300 vaccinations, the glycerinated lymph will serve for from 4,000 to 5,000 vaccinations. Technique. — Far too little attention is paid in American schools to the instruction of students in the art of vaccination. That part of the arm about the insertion of the deltoid is usually selected for the operation. Mothers " in society " prefer to have girl babies vaccinated on the leg. The skin should be cleansed and put upon the stretch. Then, with a lancet or the ivory point, cross-scratches should be made in one or more places. When the lymph has dried on the points it is best to moisten it in warm water. The clothing of the child should not be adjusted until the spot has dried, and it should be protected for a day or two with lint or a soft handkerchief. If erysipelas is prevalent, or if there are cases of suppuration in the same house, it is well to apply a pad of antiseptic cotton. Vaccination is usually performed at the second or third month. If unsuccessful, it should be repeated " from time to time. A person exposed to the contagion of small-pox should always be revaccinated. This, if successful, will usually protect; but not always. The cases in which small-pox is taken within a few years after vaccination are probably instances of spurious vaccination. The Value of Vaccination. — Sanitation can not account for the diminution in small-pox and for the low rate of mortality. Isolation, of course, is a useful auxiliary, but it is no substitute. Vaccination is not claimed to be an

  
    128 SPECIFIC INFECTIOUS DISEASES, invariable and permanent preventive of small-pox, but in an immense majority of cases successful inoculation renders the person for many 3'ears insusceptible. Communities in which vaccination and revaccination are thoroughly and systematically carried out are those in which small-pox has the fewest victims. The German army since 187i, the date of the stringent laws, has enjoyed practical immunity — not a single death from small-pox (to the date of the last report, 1902), except an isolated case under peculiar circumstances in 1884-'8o. On the other hand, communities in which vaccination and revaccination are persistently neglected are those in which epidemics are most prevalent. Owing to a wide-spread prejudice against vaccination in Montreal, there grew up, between the years 1876 and 1884, a considerable unprotected population, and the materials were ripe for an extensive epidemic. The soil had been prepared with the greatest care, and it only needed the introduction of the seed, which in due time came with the Pullman-car conductor from Chicago, on the 28th of February, 1885 (see page 113). Within the next ten months thousands of persons were stricken with the disease, and 3,164 died. Although the effects of a single vaccination may wear out, as we say, and the individual again become susceptible to small-pox, yet the mortality in such cases is very much lower than in persons who have never been vaccinated. The mortality in persons who have been vaccinated is from 6 to 8 per cent, whereas in the unvaccinated it is at least 35 per cent. There is evidence that the greater the number of marks, the greater the protection in relation to small-pox; thus the English Vaccination Eeport states that out of 4,754 cases the death-rate T\dth one mark was 7.6 per cent; with two marks, 7 per cent; with three marks, 4.2 per cent ; with four marks, 2.4 per cent. W. M. Welch's statistics of 5,000 cases on this point give with good cicatrices 8 per cent; with fair cicatrices, 14 per cent; with poor cicatrices, 27 per cent; post-vaccinal cases. 16 per cent; unvaccinated cases, 58 per cent. VI. VARICELLA (CMcken-pox). Definition. — An acute contagious disease of children, characterized by an eruption of vesicles on the skin. Etiology. — The disease occurs in epidemics, but sporadic cases are also met with. It may prevail at the same time as small-pox or may follow or precede epidemics of this disease. An attack of chicken-pox is no protection against small-pox. It is a disease of childhood; a majority of the cases occur between the second and sixth years. Adults who have not had the disease in childhood are very liable to be attacked. The specific germ has not yet been discovered. There can be no question that varicella is an affection quite distinct from variola and without at present any relation whatever to it. An attack of the one does not confer immunity from an attack of the other. A boy, aged five, was admitted to St. Thomas' Hospital with a vesicular eruption, and was isolated in a ward on the same floor as the small -pox ward. The disease was pronounced chicken-pox, however, by Eisdon Bennett and Bristowe. The patient was then removed and vaccinated, with a result of four vesicles which ran a pretty normal course. On the eighth day from the vaccination the child

  
    VARICELLA. 129 became feverish. On the following day the papules appeared and the child had a well-developed attack of small-pox with secondary fever (Sharkey). Symptoms. — After a period of incubation of ten or fifteen days the child becomes feverish and in some instances has a slight chill. There may be vomiting, and pains in the back and legs. Convulsions are rare. The eruption usually occurs within twenty-four hours. It is first seen upon the trunk, either on the back or on the chest. It may begin on the forehead and face. At first in the form of raised red papules, these are in a few hours transformed into hemispherical vesicles containing a clear or turbid fluid. As a rule there is no umbilication, but in rare instances the pocks are flattened, and a few may even be umbilicated. They are often ovoid in shape and look more superficial than the variolous vesicles. The skin in the neighborhood is not often infiltrated or hypersemic. At the end of thirty-six or forty-eight hours the contents of the vesicles are purulent. They begin to shrivel, and during the third and fourth days are converted into dark brownish crusts, which fall off and as a rule leave no scar. Fresh crops appear during the first two or three days of the illness, so that on the fourth day one can usually see pocks in all stages of development and decay. They are always discrete, and the number may vary from eight or ten to several hundreds. As in variola, a scarlatinal rash occasionally precedes the development of the eruption. The eruption may occur on the mucous membrane of the mouth, and occasionally in the larynx. In adults the disease may be much more severe, the initial fever high, the rash very wide-spread, and the constitutional sjmiptoms comparatively severe, so that the diagnosis of variola may be made — the so-called varicellse variolaformes. There are one or two modifications of the rash which are interesting. The vesicles may become very large and develop into regular bullae, looking not unlike ecthyma or pemphigus (varicella bullosa). The irritation of the rash may be excessive, and if the child scratches the pocks ulcerating sores may form, which on healing leave ugly scars. Indeed, cicatrices after chicken-pox are more common than after varioloid. The fever in varicella is slight, but it does not as a rule disappear with the appearance of the rash. The course of the disease is in a large majority of the cases favorable and no ill effects follow. The disease may recur in the same individual. There are instances in which a person has had three attacks. In delicate children, particularly the tuberculous, gangrene (varicella escharotica) may occur about the vesicles, or in other parts, as the scrotum. Cases have been described of hsemorrhagic varicella with cutaneous ecchymoses and bleeding from the mucous membranes. Nephritis may occur. Infantile hemiplegia has occurred during an attack of the disease. Death has followed in an uncomplicated case from extensive involvement of the skin. The diagnosis is as a rule easy, particularly if the patient has been seen from the outset. When a case comes under observation for the first time with the rash well out, there may be considerable difficulty. The abundance of the rash on the trunk in varicella is most important. The pocks in varicella are more superficial, more bleb-like, have not so deeply an infiltrated areola about them, and may usually be seen in all stages of development. They rarely at the outset have the hard, shotty feeling of those of small-pox. The general

  
    130 SPECIFIC INFECTIOUS DISEASES. symptoms, the greater intensity of the onset, the prolonged period of invasion, and the more frequent occurrence of prodromal rashes in small-pox are important points in the diagnosis. Death is very rare, and, unless from the complications, raises a suspicion of the correctness of the diagnosis. Thus of the 116 deaths in England and Wales in 1903 ascribed to chicken-pox, it is probable, as Tatham suggests, that many of these were from unrecognized small-pox. No special treatment is required. If the rash is abundant on the face, great care should be taken to prevent the child from scratching the pustules. A soothing lotion should be applied on lint. Vn. SCARLET FEVER. Definition. — An infectious disease characterized by a diffuse exanthem and an angina of variable intensity. History. — In the sixteenth century Ingrasseas of Naples and Coyttar of Poitiers recognized the disease; but Sydenham in 1675 gave a full account of it under the name febris scarlatina. Etiology. — Kg one of the acute infections varies so greatly in the intensity of the outbreaks, a point to which both Sydenliam and Bretonneau called attention. In some years it is mild; in others, with equally wide-spread epidemics, it is fearfully malignant. It is a wide-spread affection, occurring in nearl}^ all parts of the globe and attacking all races. Sporadic cases occur from time to time. The epidemics are most intense in the autumn and winter. There is an extraordinary variability in the severity of the outbreaks, which on the whole appear to be lessening in severity; thus in Boston from 1894 to 1903 the ratio of cases per ten thousand has ranged from 45.80 to 16.18, and the mortality from 3.94 to .60. In England and Wales in 1903 there were 4,158 deaths. Only in 1898, 1899, and 1900 did the deaths fall below 4,000. In 1883 they were between 12,000 and 13,000. Seibert's studies in New York show that the disease increases steadily from week to week until the middle of May ; the frequency diminishes graduallj until the end of June, and gradually increases through October, November, and December. He associates the remarkable drop in July, August, and September with the closure of the schools and the cessation of the daily congregation of infectious material in small areas — school-houses and playgrounds— for so many hours each day. Age is the most important predisposing factor. Ninety per cent of the fatal cases are under the tenth year. Sucklings are rarely attacked. The general liability to the disease in childhood is less wide-spread than in measles. Many escape altogether; others escape until adult life; some never take it. Family susceptibility is not infrequently illustrated by the killing in rapid succession of four or five members. On the other hand, individual resistance is common, and many physicians constantly exposed escape. An attack as a rule confers subsequent immunity. In rare instances there have been one or even two recurrences. The natives of India are said to enjoy comparative immunity. Infedivity. — It is not yet accurately known where in the body the poison is formed, how it is given off, or in what form it is taken by another person.

  
    SCARLET FEVER. 131 It is probably given off with the secretions of the nose, throat, and respiratory tract. The mild angina of the ambulatory cases may convey the disease, and in this way it is spread in schools, and the " return cases," to be referred to later, may find in this way their explanation. Much more attention has be^n paid of late to this aspect of the scarlatinal infection, and it has even been suggested that the skin is only infective by contamination with the secretions. The general opinion, however, is that the poison is given off chiefly from the skin, particularly when desquamating. Unlike measles, the germ is very resistant and clings tenaciously to clothing, to bedding, the furniture of the room, etc. Even after the most complete disinfection possible, children who have been removed from an infected house may catch the disease on their return. The possibility here of throat infection must be considered. A third person may convey the disease, but undoubted instances are rare, I recall one instance in which I could have been the only possible medium. In a collective investigation on this point among physicians in the State of Connecticut, Loveland had 100 negative and 10 positive replies. The disease is stated to have been conveyed by milk. Of 99 epidemics studied by Kober the disease prevailed in 68 either at the dairy or the milk farm. There appear to be two groups of cases: first, genuine scarlet fever, in which the infection is conveyed through the milk having come in contact with infected persons; and secondly, outbreaks of an infection resembling scarlet fever, due to disease of the udder of the cows. By surgical scarlatina, first brought to the attention of the profession by Sir James Paget in 1864, is understood an erythematous eruption following an operation or occurring during septic infection. It differs from medical scarlatina in the large number of adults attacked, the shorter incubation, the mildness of the throat symptoms, the starting of the eruption at the wound, and the precocious desquamation. Alice Hamilton, after analyzing 174 cases reported in the literature, concludes that the eruption is most frequently due to septic infection and is not truly scarlatinal, and that in those cases in which the disease was undoubtedly scarlatina there is no convincing evidence that the relation between the wound and the scarlet fever was anything more than one of coincidence. The specific germ is not known. It is claimed to be only a modified streptococcus infection. The streptococcus pyogenes has often been found in the blood during life and after death, and it is constantly present in the throat in severe cases; but there is no agreement on the subject among the best workers. Mallory's researches may point to a solution of the problem. In four cases he found between the epithelial cells of the epidermis a protozoon which formed definite rosettes like the malarial parasite. Duval, continuing these observations, has found this organism in the serum of blisters on the skin of scarlet fever patients, and has traced it through a cycle of changes which show at any rate that it is a definite parasite. Controls were negative in other diseases. Whatever the germ may be, there is no question that in severe cases the streptococcus infection plays an important role in causing the septic symptoms of the disease. Morbid Anatomy. — Except in the haemorrhagie form, the skin after death shows no traces of the rash. There are no specific lesions. Those which

  
    132 SPECIFIC INFECTIOUS DISEASES. occur in the internal organs are due partly to the fever and partly to infection with pus-organisms. The anatomical changes in the throat are those of simple inflammation, follicular tonsillitis, and, in extreme grades, of diphtheroid angina. In severe cases there is intense lymphadenitis and much inflammatory oedema of the tissues of the neck, which may go on to suppuration, or even to gangrene. Streptococci are found abundantly in the glands and in the foci of suppuration. The lymph glands and the lymphoid tissue may show hyperplasia, and the spleen, liver, and other organs may be the seat of wide-spread focal necroses. Endocarditis and pericarditis are not infrequent. Myocardial changes are less common. The renal changes are the most important, and have been thoroughly studied by Coats, Klebs, Wagner, and others. The special nephritis of scarlet fever will be considered with the diseases of the kidney. Affections of the respiratory organs are not frequent. When death results from the pseudo-membranous angina, broncho-pneumonia is not uncommon. Cerebro-spinal changes are rare. Symptoms. — Incubation. — " From one to seven days, oftenest two to four." Invasion. — The onset is as a rule sudden. It may be preceded by a slight, scarcely noticeable, indisposition. An actual chill is rare. Vomiting is one of the most constant initial symptoms; convulsions are common. The fever is intense ; rising rapidly, it may on the first day reach 104° or even 105°. The skin is unusually dry and to the touch gives a sensation of very pungent heat. The tongue is furred, and as early as the first day there may be complaint of dryness of the throat. Cough and catarrhal symptoms are uncommon. The face is often flushed and the patient has all the objective features of an acute fever. Eruption. — Usually on the second day, in some instances within the first twenty-four hours, the rash appears in the form of scattered red points on a deep subcuticular flush ; at first on the neck and chest, and spreading so rapidly that by the evening of the second day it may have invaded the entire skin. After persisting for two or three days it gradually fades. At its height the rash has a vivid scarlet hue, quite distinctive and unlike that seen in any other eruptive disease. It is an intense hypersemia, and the ansemia produced by pressure instantly disappears. There may be fine punctiform haemorrhages, which do not disappear on pressure. In some cases the rash does not become uniform but remains patchy, and intervals of normal skin separate large hypergemic areas. Tiny papular elevations may sometimes be seen, but they are not so common as in measles. With each day the rash becomes of a darker color, and there may be in parts even a bluishred shade. Smooth at the beginning, the skin gradually becomes rougher, and to the touch feels like " goose skin." At the height of the eruption sudaminal vesicles may develop, the fluid of which may become turbid. The entire skin may at the same time be covered with small yellow vesicles on a deep red background — scarlatina miliaris. McCollom lays stress upon the appearance of a punctate eruption in the arm-pits, groins, and on the roof of the mouth as positive proof of scarlet fever. Occasionally there are petechias, which in the malignant t}^e of the dis �

  
    SCARLET FEVER. 133 Day 1 ^ 3 -4 5 G 7 8 9 ' 106'loC loi 100 98° ^ v> A A 1 Y J '\ Y \ v ^ 1 V -> V -N \ ^^ Chart VIII. — Scarlet Fever. ease become wide-spread and large. The eruption does not always appear upon the face. There may be a good deal of swelling of the skin, which feels uncomfortable and tense. The itching is variable ; not as a rule intense at the height of the eruption. By the seventh or eighth day the rash has disappeared. The mucous membrane of the palate, the cheeks, and the tonsils present a vivid red, punctiform appearance. The tongue at first is red at the tip and edges, furred in the centre; and through the white fur are often seen the swollen red papillae, which give the so-called " strawberry^' appearance to the tongue, particularly if the child puts out the tip of the tongue between the lips. In a few days the " fur " desquamates and leaves the surface red and rough, and it is this condition which some writers call the " strawberry," or, better, the " raspberry" tongue. Enlargement of the papillas was the only constant sign in 1,000 cases (McCollom). The breath often has a very heavy, sweet odor. The pharyngeal symptoms are — 1. Slight redness, with swelling of the pillars of the fauces and of the tonsils. 2. A more intense grade of swelling and infiltration of these parts with a follicular tonsillitis. 3. Diphtheroid angina with intense inflammation of all the pharyngeal structures and swelling of the glands below the jaw, and in very severe cases a thick brawny induration of all the tissues of the neck. The fever, which sets in with such suddenness and intensity, may reach 105° or even 106°. It persists with slight morning remissions, gradually declining with the disappearance of the rash. In mild cases the temperature may not reach 103°; on the other hand, in very severe cases there may be hyperpyrexia, the thermometer registering 108° or before death even 109°. The pulse ranges from 130 to 150; in severe cases with very high fever from 190 to 200. The respirations show an increase proportionate to the intensity of the fever. A leucocytosis is usually present, which may be high (30,000 to 50,000 per c.cm.) in the severe cases. The gastro-intestinal symptoms are not marked after the initial vomiting, and food is usually well taken. In some instances there are abdominal pains. The edge of the spleen may be palpable. The liver is not often enlarged. With the initial fever nervous symptoms are present in a majority of the cases; but as the rash comes out the headache and the slight nocturnal wandering disappear. The urine has the ordinary febrile characters, being scanty and high colored. Slight albuminuria is by no means infrequent during the stage of eruption. Careful examination of the urine should he made every day. There. is no cause for alarm in the trace of albumin which is so often present, not even if it is associated with a few tube-casts.

  
    134 SPECIFIC INFECTIOUS DISEASES. Desqua:matiox. — With the disappearance of the rash and the fever the skin looks somewhat stained, is dry, a little rough, and gradually the upper layer of the cuticle begins to separate. The process usually begins about the neck and chest, and flakes are gradually detached. The degree and character of the desquamation bear some relation to the intensity of the eruption. "Wlien the latter has been very vivid and of long standing, large flakes ma}^ be thrown off. In rare instances the hair and even the nails have been shed. It must not be forgotten that there are cases in which the desquamation has been prolonged, according to Trousseau, even to the seventh or eighth week. The entire process lasts from ten to fifteen or even twenty days. Atypical Scarlet Fever. — ]\Iild axd Abortive FoE:krs. — In cases of exceptional mildness the rash may be scarcely perceptible. During epidemics, when several children of a household are affected, one child sickens as if with scarlet fever, and has a sore throat and the " strawberry tongue," but the rash does not appear — scarlatina sine eruptione. In school epidemics a third or more of the cases may be without the rash. Desquamation, however, may follow, and in these very mild forms nephritis ma}^ occur. Malignant Scaelet Fever. — Fulminant Toxic Variety. — With all the characteristics of an acute intoxication, the patient is overwhelmed by the intensit}^ of the poison and may die within twenty-four or thirty-six hours. The disease sets in with great severity — ^liigh fever, extreme restlessness, headache, and delirium. The temperature may rise to 107° or even 108°, in rare cases even higher. Convulsions may occur and the initial delirium rapidly gives place to coma. The dyspnoea may be urgent; the pulse is very rapid and feeble. HEMORRHAGIC FoRZsi. — HEBmorrliages occur into the skin, and there are hgematuria and epistaxis. In the erjihematous rash scattered petechise appear, which gradually become more extensive, and ultimately the skin may be universally involved. Death may take place on the second or on the third day. While this form is perhaps more common in enfeebled children, I have twice known it to attack adults apparently in full health. Angixose Form. — The throat s^nnptoms appear early and progress rapidly; the fauces and tonsils swell and are covered with a thick membranous exudate, which may extend to the posterior wall of the phar^mx, forward into the mouth, and upward into the nostrils. The glands of the neck rapidly enlarge. Kecrosis occurs in the tissues of the throat, the foetor is extreme, the constitutional disturbance profound, and the child dies with the clinical picture of a malignant diphtheria. Occasionally the membrane extends into the trachea and the bronchi. The Eustachian tubes and the middle ear are usually involved. When death does not take place rapidlj^ from toxaemia there may be extensive abscess formation in the tissues of the neck and sloughing. In the separation of deep sloughs about the tonsils the carotid artery may be opened, causing fatal hemorrhage. Complications and Sequelae. — {a) Xephritis. — At the height of the fever there is often a slight trace of albumin in the urine, which is not of special significance. In a majorit)'- of cases the kidneys escape without greater damage than occurs in other acute febrile affections. iS^ephritis is most common in the second or third week and may follow a very mild attack. It may be dela^^ed until the third or fourth week. As

  
    SCARLET FEVER. I35 a rule, the earlier it occurs the more severe the attack. It occurs in from 10 to 20 per cent of the cases. Three grades of cases may be recognized : 1. Acute hsemorrhagic nephritis. There may be suppression of urine or only a small quantity of bloody fluid laden with albumin and tube-casts. Vomiting is constant, there are convulsions, and the child dies with the symptoms of acute uraemia. In severe epidemics there may be many cases of this sort, and an acute, rapidly fatal, nephritis due to the scarlet fever poison may occur without an exanthem. 2. Less severe cases without serious acute symptoms. There is a puffy appearance of the eyelids, with slight oedema of the feet; the urine is diminished in quantity, smoky, and contains albumin and tube-casts. The kidney symptoms then dominate the entire case, the dropsy persists, and there may be effusion into the serous sacs. The condition may drag on and become chronic, or the patient may succumb to urgemic accidents. Fortunately, in a majorit}'^ of the cases recovery takes place. 3. Cases so mild that they can scarcely be termed nephritis. The urine contains albumin and a few tube-casts, but rarely blood. The oedema is extremely slight or transient, and the convalescence is scarcely interrupted. Occasionally, however, serious symptoms may supervene. Oedema of the glottis may prove rapidly fatal, and in one case of the kind a child under my care died of acute effusion into the pleural sacs. In other cases the oedema disappears and the child improves, though he remains pale, and a slight amount of albumin persists in the urine for months or even for years. Eecovery may ultimately take place or a chronic interstitial nephritis may follow. Occasionally oedema occurs without albuminuria or signs of nephritis. Possibly it may be due to the anaemia; but there are instances in which marked changes have been found in the kidney after death, even when the urine did not show the features characteristic of nephritis. ( & ) Arthritis. — There are two forms : first, the severe scarlatinal pygemia, with suppuration of one or more joints — part of a wide-spread streptococcus infection. This is an extremely serious and fatal form. Secondly, the true scarlatinal rheumatism, so-called, an arthritis analogous to that occurring in gonorrhoea and other infections. It occurs in the second or third week; many joints are attacked, particularly the small joints of the hands. The heart may be involved. Chorea, subcutaneous fibroid nodules, purpura, and pleurisy may be complications. The outlook is usually good. (c) Cardiac Complications. — In the severe septic cases a malignant endocarditis, sometimes with purulent pericarditis, closes the scene. Simple endocarditis is not uncommon. It may not be easy to say whether the apex systolic murmur, so often heard, signifies a valvular lesion. The persistence after convalescence, with signs of slight enlargement of the heart, may alone decide that the murmur indicated an organic change. As is the rule, such cases give no symptoms. And, lastly, there may be a severe toxic myocarditis, sometimes leading to acute dilatation and sudden death. It is to be borne in mind that the cardiac complications of the disease are often latent. (d) Acute Bronchitis and Broncho-pneumonia are not common. Empyema is an insidious and serious complication.

  
    136 SPECIFIC INFECTIOUS DISEASES. (e) Ear Complications. — Common and serious, due to extension of the inflammation from the throat through the Eustachian tubes, they rank among the most frequent causes of deafness in children. The severe forms of membranous angina are almost always associated with otitis, which goes on to suppuration and to perforation of the drum. The process may extend to the labyrinth and rapidly produce deafness. In other instances there is suppuration in the mastoid cells. In the necrosis which follows the middle-ear disease, the facial nerve may be involved and paralysis follow. Later, still more serious comjDiications may follow, such as thrombosis of the lateral sinus, meningitis, or abscess of the brain. (/) Adenitis. — In comparatively mild cases of scarlet fever the submaxillary lymph-glands may be swollen. In severer cases the swelling of the neck becomes extreme and extends beyond the limits of the glands. Acute phlegmonous inflammations may occur, leading to wide-spread destruction of tissue, in which vessels may be eroded and fatal haemorrhage ensue. The suppurative processes may also involve the retro-pharyngeal tissues. The swelling of the lymph-glands usually subsides, and within a few weeks even the most extensive enlargement gradually disappears. There are rare instances, however, in which the lymphadenitis becomes chronic, and the neck remains with a glandular collar which almost obliterates its outline. This may prove intractable to all ordinary measures of treatment. A case came under my observation in which, two years after scarlet fever, the neck was enormously enlarged and surrounded by a mass of firm brawny glands. {g) Nervous Complications. — Chorea occasionally complicates the arthritis and endocarditis. Sudden ' convulsions followed by hemiplegia may occur. In seven of my series of 130 cases of infantile hemiplegia the trouble came on during scarlet fever. Progressive paralysis of the limbs with wasting may present the features of a subacute, ascending spinal paralysis. Thrombosis of the cerebral veins may occur. Mental symptoms, mania and melancholia, have been described. (h) Other rare complications and sequelae are oedema of the eyelids, without nephritis (S. Phillips), symmetrical gangrene, enteritis, noma, and perforation of the soft palate (Goodall). Pearson and Littlewood have reported a case of dry gangrene after scarlet fever in a boy of four, which occurred on the ninth day of the disease, and involved both legs, necessitating amputation at the upper third of the thighs. The child recovered. (i) The fever may persist for several weeks after the disappearance of the rash, and the child may remain in a septic or typhoid state. This so-called scarlatinal typhoid is usually the result of some chronic suppurative process about the throat or the nose, occasionally the result of a chronic adenitis, and in a few eases nothing whatever can be found to account for the fever. Relapse is rare. It was noted in 7 per cent of 12,000 (Caiger), and in 1 per cent of 1,520 cases (IsTewshohne). Diagnosis. — The diagnosis of scarlet fever is not difficult, but there are cases in which the true nature of the disease is for a time doubtful. The following are the most common conditions with which it may be confounded : 1. Acute Exfoliating Dermatitis. — This pseudo-exanthem simulates scarlet fever very closely. It has a sudden onset, with fever. The eruption spreads rapidly, is uniform, and after persisting for five or six days begins

  
    SCARLET FEVER. 137 to fade. Even before it has entirely gone, desquamation usually begins. Some of these cases can not be distinguished from scarlet fever in the stage of eruption. The throat symptoms, however, are usually absent, and the tongue rarely shows the changes which are so marked in scarlet fever. In the desquamation of this affection the hair and nails are commonly affected, it is, too, a disease liable to recur. Some of the instances of second and third attacks of scarlet fever have been cases of this form of dermatitis. 2. Measles, which is distinguished by the longer period of invasion, the characteristic nature of the prodromes, and the later appearance of the rash. The greater intensity of the measly rash ' upon the face, the more papular character and the irregular crescentic distribution are distinguishing features in a majority of the cases. Other points are the absence in measles of the sore throat, the peculiar character of the desquamation, the absence of leucocytosis, and the presence of Koplik's sign. 3. EoTHELN.— The rash of rubella is sometimes strikingly like that of scarlet fever, but in the great majority of cases the mistake could not arise. In cases of doubt the general symptoms are our best guide. 4. Septicemia. — As already mentioned, the so-called puerperal or surgical scarlatina shows an eruption which may be identical in appearance with that of true scarlet fever. 5. Diphtheria. — The practitioner may be in doubt whether he is dealing with a case of scarlet fever with intense membranous angina, a true diphtheria with an erythematous rash, or coexisting scarlet fever and diphtheria. In the angina occurring early in, and during the course of scarlet fever, though the clinical features- may be those of true diphtheria, Loeffler's bacilli are rarely found. On the other hand^ in the membranous angina occurring during convalescence, the bacilli are usually present. The rash in diphtheria is, after all, not so common, is limited usually to the trunk, is not so persistent, and is generally darker than the scarlatinal rash. Scarlatina and diphtheria may coexist, but in a case presenting wide-spread erythema and extensive membranous angina with Loeffler's bacilli, it would puzzle Hippocrates to say whether the tAvo diseases coexisted, or whether it was only an intense scarlatinal rash in diphtheria. Desquamation occurs in either case. The streptococcus angina is not so -apt to extend to the larynx, nor are recurrences so common; but it is well to bear in mind that general infection may occur, that the membrane may spread doAAOiward with great rapidity, and, lastly, that all the nervous sequelae of the Klebs-Loeffler diphtheria may follow the streptococcus form. 6. Drug Eashes. — These are partial, and seldom more than a transient hypersemia of the skin. Occasionally they are diffuse and intense, and in such cases very deceptive. They are not associated, however, with the characteristic symptoms of invasion. There is no fever, and with care the distinction can usually be made. They are most apt to follow the use of belladonna, quinine, and iodide of potassium. The antitoxin erythema is a frequent cause of doubt, particularly in hospitals for infectious diseases. Coexistence of other Diseases. — Of 48,366 cases of scarlet fever in the Metropolitan Asylum Board Hospitals which were complicated by some other disease, in 1,094 cases the secondary infection was cliphtheria, in 899 cases chicken-poxj in 703 measles, in 404 whooping-cough, in 55 erysipelas, in H

  
    138 SPECIFIC INFECTIOUS DISEASES. enteric fever, and in 1 typlms fever (F. F. Caiger). Farnarier (190J:) could collect onJ.y 39 undoubted cases of the coexistence of typhoid and scarlet fever. Hovj Long is a Child Infective^ — ^Usually after desquamation is complete, in four or five weeks the danger is thought to be over, but the occurrence of so-called " return cases " shows that patients remain infective even at this stage. In 1894, vrith 2,593 patients from the Glasgow fever hospitals sent to their homes convalescent, fresh cases appeared in 70 of the houses (Chalmers). With 15,000 cases submitted to an average period of isolation of forty-nine days or under, the percentage of return cases was 1.86 ; with an average period of fifty to fifty-six days, the percentage was 1,12; where the isolation extended to between fifty-seven and sixty-five days, the percentage of return cases was 1 (l!^eech). This author suggests eight weeks as a minimum and thirteen weeks as a maximum. Special care should be taken of cases with rhinorrhoea and otorrhoea and throat trouble, as the secretions from these parts are probablj^ of greater importance than the skin in the conveyance of the disease. Prognosis. — The death-rate has been falling of late years. Epidemics differ remarkably in severit}^ and the mortality is extremely variable. Among the better classes the death-rate is much lower than in hospital practice. There are physicians who have treated consecutively a hundred or more cases vrithout a death. On the other hand, in hospitals and among the poorer classes the death-rate is considerable, ranging from 5 or 10 per cent in mild epidemics to 20 or 30 per cent in the very severe. In 1,000 cases reported from the Boston City Hospital by McCoUom, the death-rate was 9.8 per cent. There is a curious variability in the local mortality from this disease. In England, for example, in some j'^ears, certain counties enjoy almost immunity from fatal scarlet fever. The younger the child the greater the danger. In infants under one year the death-rate is ver}^ high. The great proportion of fatal cases occurs in children under six years of age. The unfavorable symptoms are very high fever, early mental disturbance with gTcat jactitation, the occurrence of hEemorrhages (cutaneous or visceral), intense diphtheroid angina with cervical bubo, and signs of lar}Tigeal obstruction. Xephritis is always a serious complication, and when setting in with suppression of the urine may quickly prove fatal; a large majority of the cases recover. Prophylaxis. — Much may be done to prevent the spread of the disease if the physician exercises scrupulous care in each case. Much is to be expected from a rigid system of school inspection, and from the more general recognition of the importance of the latent cases and the persistence of the infection in the secretions of the nose and throat. The attendant in a case of scarlet fever should take the most careful precautions against the conveyance of the disease, wearing a govm in the room and thoroughly washing the hands and face after leaving the room. To the very busy practitioner the minutiae of proper disinfection are very irksome, but it is his duty to carry out the most rigid disinfection possible, and intelligent people now expect it. Treatment. — The case may be treated at home or sent to an isolation hospital. The difficulty in liome treatment is in securing complete isolation. The risks are well illustrated by the careful studies of Chap in, of Providence, who found that during eight years 26.1 per cent of the 4,412 persons under twentyone years of age in infected families took the disease. When practicable, it

  
    SCARLET FEVER. 139 is better to send the other children out of the house. Chapin's experience on this point is most interesting. In seventeen years, from 653 families infected with scarlet fever, 1,051 children, none of whom had had the disease, were removed. Only 5 per cent were attacked while away from home. Nineteen who had been sent away from the infected houses were attacked on their return. Hospital treatment is not carried out to any great extent in the United States. In Great Britain a very considerable proportion of all patients are removed from their homes. In the segregation hospital groups of patients, from ten to twenty, are treated in separate wards. In the true isolation hospital each patient is in a separate room, and patients with different infectious diseases may be in adjacent rooms. The disease can not be cut short. In the presence of the severer forms we are still too often helpless. There is no disease, however, in which the successful issue and the avoidance of complications depend more upon the skilled judgment of the physician and the care with which his instructions are carried out. The child should be isolated and placed in charge of a competent nurse. The temperature of the room should be constant and the ventilation thorough. The child should wear a light flannel night-gown, and the bedel othing should not be too heavy. The diet should consist of milk, broths, and fresh fruits; water should be freely given. With the fall of the temperature, the diet may be increased and the child may gradually return to ordinary fare. When desquamation begins the child should be thoroughly rubbed every day, or every second day, with sweet oil, or carbolated vaseline, or a 5-per-cent hydronaphthol soap, which prevents the drying and the diffusion of the scales. A 5- or 10-per-cent solution of ichthyol in lanolin may be used. An occasional warm bath may then be given. At any time during the attack the skin may be sponged with warm water. The patient may be allowed to get up after the temperature has been normal for ten days, but for at least three weeks from this time great care should be exercised to prevent exposure to cold. It must not be forgotten, also, that the renal complications are very apt to occur during the convalescence, and after all danger is apparently past. Ordinary cases do not require any medicine, or at the most a simple fever mixture, and during convalescence a bitter tonic. The bowels should be carefully regulated. Special symptoms in the severe cases call for treatment. When the fever is above 103° the extremities may be sponged with tepid water. In severe cases, with the temperature rapidly rising, this will not suffice, and more thorough measures of hydrotherapy should be practised. With pronounced delirium and nervous symptoms the cold pack should be used. When the fever is rising rapidly but the child is not delirious, he should be placed in a warm bath, the temperature of which can be gradually lowered. The bath with the water at 80° is beneficial. In giving the cold pack a rubber sheet and a thick layer of blankets should be spread upon a sofa or a bed, and over them a sheet wrung out of cold water. The naked child is then laid upon it and wrapped in the blankets, ^n intense glow of heat quickly follows the preliminary chilling, and from time to time the blankets may be unfolded and the child sprinkled with cold water. The good effects which follow this plan of treatment are often striking, particularly in allaying the delirium and

  
    140 SPECIFIC INFECTIOUS DISEASES. jactitation, and procuring quiet and refreshing sleep. Parents will ol)ject less, as a rule, to the warm bath gradually cooled than to any other form of hydrotheraj^y. The child ma}^ be removed from the warm liath, placed upon a sheet wrung out of tolerably cold water, and then folded in blankets. The ice-cap is very useful and may be kept constantly applied in cases in which there is high fever. Medicinal antipyretics are not of much service in comparison with cold water. The throat s}Tnptoms, if mild, do not require much treatment. If severe, the local measures mentioned under diphtheria should be used. A SO-percent alcoholic solution of resorcin may be thoroughly swabbed into the nasopharjTix. It should be used every three or four hours in severe cases. Cold applications to the neck are to be preferred to hot, though it is sometimes difficult to get a child to submit to them. In connection with the throat, the ears should be specially looked after, and a careful disinfection of the mouth and fauces by suitable antiseptic solutions should be practised. When the inflammation extends through the tubes to the middle ear, the practitioner should either himself examine daily the condition of the drum, or, when available, a specialist should be called in to assist him in the case. The careful watching of this membrane day by day and the puncturing of it if the tension becomes too great may save the hearing of the child. With the aid of cocaine the drum is readily punctured. The operation may be repeated at intervals if the pain and distention return. No complication of the disease is more serious than this extension of the inflammatory process to the ear. The nephritis should be dealt with as in ordinary cases; indications for treatment will be found under the appropriate section. It is worth mentioning, however, that Jaccoud insists upon the great value of milk diet in scarlet fever as a preventive of nephritis. Among other indications for treatment in the disease is cardiac weakness, which is usually the result of the direct action of the poison, and is best met by stimulants. Seeujii Treatment. — On the view that the disease, or at any rate some of its serious features, are caused by the streptococcus, attempts have been made to prepare a curative serum by Marmorek, Aronson, Moser, and others. Moser's serum, which has been used extensively in Escherich's clinic in Vienna, is a polyvalent serum prepared from a number of definite tj^es of streptococci. From iSTovember, 1900, to July, 1904, of 1,069 cases, 228 received the serum treatment, usually the severer or lethal cases. The mortality for the four years before the serum treatment averaged 14.5 per cent, for the four years since its emploj^ment 8 per cent (H. L. K. Shaw). VIII. MEASLES. (Morbilli. Rubeola.) Definition. — An acute, highly contagious fever with specific localization in the upper air passages and in the skin. History. — Ehazes, an Arabian physician, in the ninth century described the disease with small-pox, of which it was believed to be a mild form, until Sydenham separated them in the seventeenth century.

  
    MEASLES. 141 Etiology. — As a cause of death measles ranks high among the acute fevers of children. In 1903 there were 9,150 deaths from measles in England and Wales, being fewer by 1,559 than the decennial average number. Ninety-four per cent of the total deaths were in children under five years of age (Tatham). The liability to infection is almost universal in persons unprotected by a previous attack. It is a disease of childhood, but, as shown in the wide-spread epidemics in the Faroe Islands and in the Fiji Islands, unprotected adults of all ages are attacked. Within the first three months of life there is a relative immunity. Occasionally infants of a month or six weeks take the disease. Intra-uterine cases have been described, and a mother with measles may give birth to a child with the eruption, or the rash may appear in a few days. The disease is endemic in cities, and becomes epidemic at intervals, prevailing most extensively in the cooler months, though this is by no means a fixed rule. The germ of the disease is unknown. The contagion is present in the blood and secretions, and in the skin. In the eighteenth century Monro and others demonstrated the inoculability of the disease. Direct contagion is the most common. The poison is probably not in the expired air, but in the particles of mucus and in tile sputum and the secretions of the mouth and nose, which, dried, are conveyed with the dust. An all-important point is the contagiousness of the disease in the pre-eruptive stage. A child with only the catarrhal symptoms may be at school and a source of active infection. Indirect contagion by means of fomites is very common. Measles may be thus conveyed by a third person, by clothes, and by infected toys. The germs of measles soon lose their virulence. Eecurrence is rare. Very many cases of the supposed second and third attack represent mistakes in diagnosis. Eelapse is occasionally seen, the symptoms recurring at intervals from ten to forty days; but it is not always easy to say in a given case whether there may not have been new infection from without. Morbid Anatomy. — The catarrhal and inflammatory appearances seen post mortem have nothing characteristic. Fatal cases show, as a rule, bronchopneumonia and an intense bronchial catarrh. The lymphatic elements all over the body are swollen, the tonsils, the lymph glands, and the solitary and agminated follicles of the intestines. The spleen is rarely much enlarged. During convalescence latent tuberculous foci are very apt to become active. Symptoms. — Incubation. — " From seven to eighteen days ; of tenest fourteen." The child shows no special changes. A leucocytosis has been observed, and the pulse is said to be slow. Invasion. — In this period, lasting from three to four days, very rarely five or six, the child presents the symptoms of a feverish cold. The onset may be insidious, or it may start with great abruptness, even with a convulsion. There is not often a definite chill. Headache, nausea, and vomiting may usher in the severe cases. The common catarrhal symptoms are sneezing and running at the nose, redness of the eyes and lids, and cough. The fever is .slight at first, but gradually there is pungent heat of the skin with turgescence of the face. Prodromal rashes precede the true eruption in a few cases, usually a blotchy erythema or scattered macules. The tongue is furred and the mucous membranes of the mouth and throat are hypergemic,

  
    142 SPECIFIC INFECTIOUS DISEASES. Day 1 2 3 u 5 e 7 S 106 lol m 100 98 K / \, ^ / V V -' \ V \ k-A > t ^ ±M --s^and frequently show a distinct punctiform rash. The fever of the stage of invasion may rise abruptly; more frequently it takes twenty-four or forty-eight hours to reach the fastigium. The pulse-rate increases with the fever, and may reach 140 or 160 per minute, gradually falling with defervescence. Eruption-. — " The symptoms increase till the fourth day. At that period (although sometimes a day later) little red spots, just like flea-bites, begin to come out on the forehead and the rest of the face. These increase both in size and number, group themselves in clusters, and mark the face with largish red spots of different figures. These red spots are formed by small red papules, thick set, and just raised above the level of the skin. The fact that they really protrude can scarcely be determined by the eye. It can, however, be ascertained by feeling the surface with the fingers. From the face — where the}^ first appear — these spots spread downward to the breast and belly; afterward to the thighs and legs" (Sydenham). The papules may feel quite shotty, but do not extend deeply. On the trunk and extremities the swelling of the skin is not so noticeable, the color of the rash The mottled, blotchy character is seen most clearly on the chest and the abdomen. It is hj^pergemic and disappears on pressure, but in the malignant cases it may become of a deep rose, inclining to purple. Then general symptoms do not abate with the occurrence of the eruption, but persist until the end of the fifth or the sixth day, when they lessen. Among peculiarities of the rash may be mentioned the development of numerous miliary vesicles and the occurrence of petechia?, which are seen occasionally even in cases of moderate severity. Recession of the rash, so much dwelt upon by older writers, is rarely seen. When the '' measles sink in suddenly after they have begun to come out, and then the patient is seized with anxiety and a swooning comes on, it is a sign of speedy death" (Rhazes). In reality it is the failing circulation which causes the rash to fade. Buccal spots were described by Filatow in 1895, and by Koplik in 1896. They are seen on a level with the bases of the lower milk molars on either side, or at the line of junction of the molars when the jaws are closed. They are white or bluish-white specks, surrounded by red areolae. Their importance depends upon the fact of their early appearance and remarkable constancy in the disease — six-sevenths of all cases (Heubner), 97.7 per cent of 214 cases (Balme). The fauces may be injected, and there is sometimes an eruption of scattered spots over the entire mucous membrane of the mouth. Ringer was in the habit of calling attention to opaque white spots on the mucous membrane of the lips. Chart IX. — Measles. not so intense and often less uniform.

  
    MEASLES. 143 Desquamation. — After the rash fades desquamation begins, usually in the form of fine scales, more rarely in large flakes. It bears a definite relationship to the extent and intensity of the rash. In mild cases desquamation may take only a few days, in severe cases several weeks. The tonsils and the cervical lymph glands may be slightly swollen and sore; sometimes there is a polyadenitis. During the course leucocytosis is absent. Its presence generally points to a complication. Myelocytes are often present in small numbers during the eruption ( Tiliston ) . Atypical Measles. — Variations in the course of the disease are not common. There is an attenuated form, in which the child may be well by the fourth or fifth day. An abortive form, in which the initial symptoms may be present, but no eruption appears — morhilli sine morhillis. Malignant or blade measles is seen most frequently in the wide-spread epidemics, but it is also met with in institutions, and occasionally in general practice among children, more rarely in adults. Hemorrhages occur into the skin and from the mucous membranes; there is very high fever, and all the features of a profound toxaemia, often with cyanosis, dyspnoea, and extreme cardiac weakness. Death may occur from the second to the sixth day. Complications. — Those of the air passages are the most serious. The coryza may become chronic and lead to irritation of the lymphoid tissues of the naso-pharynx, leaving enlarged tonsils and adenoids, and not improbably leaving these parts less able to resist tuberculous invasion. Epistaxis may sometimes be serious. Laryngitis is not uncommon : the voice becomes husky and the cough croupy in character. (Edema of the glottis and pseudo-membranous infiammation are rare. Ulceration, abscess, and even perichondritis may occur. Bronchitis and Broncho-pneumonia. — In every case of severe measles the possibility of the existing bronchitis extending to the small tubes and causing lobular pneumonia has to be considered. It is more apt to occur at the height of the eruption or as desquamation begins. The high mortality in institutions is due to this complication, which, as Sydenham remarked, kills more than the small-pox. (For the s3^mptoms, see the section on the subject.) Lobar pneumonia is less common. Severe stomatitis may follow the slight catarrhal form. In institutions cancrum oris or gangrenous stomatitis is a terrible complication, attacking sometimes many children. Parotitis occasionally occurs. Intestinal catarrh and acute colitis are special complications of some epidemics. Nephritis is less rare than is stated. It is not very uncommon to see cases of chronic Bright's disease which date from an attack of measles. Vulvitis may be present as part of the general catarrhal condition. Endocarditis is rare. Arthritis may follow the fever, or come on at its height. It may be general and severe. I saw an instance in which anchylosis of the jaw followed an attack of measles in a child of four years. The conjunctivitis may be followed by keratitis. Otitis media is not at all uncommon and may lead to perforation of the drum or mastoid disease. Hemiplegia is a most serious complication. In 4 of my series of 120 cases the hemiplegia came on during measles. It usually persists. Paraplegia due to acute myelitis has been described by Barlow, Bruce, and others. Polyneuritis may occur with

  
    144 SPECIFIC INFECTIOUS DISEASES. wide-spread atrojjliy. Meningitis, abscess of the hrain, and multiple sclerosis are among the rare comj^lications or sequelae. Whooping-cough not infrequently follows measles. Diagnosis. — During the prevalence of an epidemic the disease is easil}^ recognized. Physicians to isolation hospitals appreciate the practical difficulties. On several occasions I had patients with measles sent to the small-pox hospital, and it is well to bear in mmd that in adults the beginning of the eruption on the face, its nodular character, and the isolation of the spots may be suggestive of variola. From scarlet fever measles is distinguished by the longer initial stage with characteristic symptoms, and the blotchy irregular character of the rash, so unlike the diffuse uniform erythema. In measles the mouth (with the early Koplik sign), in scarlet fever the throat, is chiefly affected. Occasionally in measles, when the throat is very sore and the eruption pretty diffuse, there may at first be difficulty in determining which disease is present, but a few days should suffice to make the diagnosis clear. As a rule there is no leucocytosis. It may be extremely difficult to distinguish from rotheln. I have more than once known practitioners of large experience unable to agree upon a diagnosis. The shorter prodromal stage, the absence of oculo-nasal catarrh, and the slighter fever in many cases, are perhaps the most important features. It is difficult to speak definitely about the distinctions in the rash, though perhaps the more uniform distribution and the absence of the crescentic arrangement are more constant in rotheln. In Africans the disease is easily recognized; the papules stand out with great plainness, often in groups; the hypersemia is to be seen on all but the very black skins. The distribution of the rash, the coryza, and the rash in the mouth are important points. The conditions under which measles may be mistaken for small-pox have already been described. Of drug eruptions, that induced by copaiba is very like measles, but is readily distinguished by the absence of fever and catarrh. Antipyrin, chloral, and quinine rashes rarely cause any difficulty in diagnosis. The serum exanthem of the diphtheria antitoxin may be difficult to recognize. In adults the acute malignant measles may resemble typhus fever. Occasionally erythema multiforme may simulate measles. Prophylaxis. — The difficulty is inherent in the prolonged incubation and the four days of invasion, during which the catarrhal symptoms are marked, and in which the disease is probably contagious, and one often finds that the quarantine which has been carried out so efficiently has been in vain. From contact with cases in the stage of invasion and mild cases with scarcely any fever the disease is readily disseminated through schools and conveyed to healthy children in the every-day contact with each other on the streets, in the squares and play-grounds. Once manifested, the child should be carefully quarantined and all possible precautions taken against the spread of the disease in the house. As the germ of measles seems to have a feeble vitality the quarantine need not.be so protracted as in scarlet fever. Prognosis. — Among the eruptive fevers measles ranks third in the deathrate. The mortality from the disease itself is not high, but the pulmonary complications render it one of the most serious of the diseases of children. In some epidemics, particularly in institutions and in armies, the death-rate may be high, not so much from the fever itself as from the extension of the catarrhal sjonptoms to the finer bronchial tubes. Imported in 1875 from

  
    RUBELLA. 145 Sydney by H.M.S. Dido to the Fiji Islands, 40,000 out of 150,000 of the inhabitants died in four months. Panum, tlie distinguished Danish physician, described the wide-spread and fatal epidemic which decimated the inhabitants of the Faroe Islands in 1846. In private practice the mortality is from 2 to 3 per cent; in hospitals from 6 to 8 or 10 per cent. Treatment. — Confinement to bed in a well- ventilated room and a light diet are the only measures necessary in cases of uncomplicated measles. The fever rarely reaches a dangerous height. If it does it may be lowered by sponging or by the tepid bath gradually reduced. If the rash does not come out well, warm drinks and a hot bath will hasten its maturation. The bowels should be freely opened. If the cough is distressing, paregoric and a mixture of ipecacuanha wine and squills should be given. The patient should be kept in bed for a few days after the fever subsides. During desquamation the skin should be oiled daily, and warm baths given to facilitate the process. The mouth and nostrils should be carefully cleansed, even in mild cases. The convalescence from measles is the most important stage of the disease. Watchfulness and care may prevent serious pulmonary complications. The frequency with which the mothers of children with simple or tuberculous broncho-pneumonia tell us that " the child caught cold after measles," and the contemplation of the mortality bills, should make us extremely careful in our management of this affection. IX. RUBELLA (Rotheln. German Measles). This exanthem has also the names of rubeola notha, or epidemic roseola, and, as it is supposed to present features common to both, has been also known as hybrid measles or hybrid scarlet fever. It is now generally regarded, however, as a separate and distinct affection. Etiology. — It is propagated by contagion and spreads with great rapidity. It frequently attacks adults, and the occurrence of either measles or scarlet fever in childhood is no protection against it. The epidemics of it are often very extensive. Symptoms. — These are usually mild, and it is altogether a less serious affection than measles. Very exceptionally, as in the epidemics studied by Cheadle, the symptoms are severe. The stage of incubation is two weeks or even longer. In the stage of invasion there are chilliness, headache, pains in the back and legs, and coryza. A macular, rose-red eruption on the throat is a constant symptom, and, indeed, it was on this account that it was originally regarded as a hybrid, having the sore throat of scarlet fever and the rash of measles. There may be very slight fever. In 30 per cent of Edwards's cases the temperature did not rise above 100°. The duration of this stage is somewhat variable. The rash usually appears on the first day, some writers say on the second, and others again give the duration of the stage of invasion as three days. Griffith places it at two days. The eruption comes out first on the face, then on the chest, and gradually extends so that within twenty-four hours it is scattered over the whole body. It may be the first symptom noted by the mother. The eruption consists of a number of round or oval, slightly raised spots, pinkish-red in color, usually discrete, but sometimes confluent. 11

  
    146 SPECIFIC INFECTIOUS DISEASES. The color of the rash is somewhat brighter than in measles. The patches are less distinctly crescentic. After persisting for two or three days (sometimes longer), it gradually fades and there is a slight furfnraceous desquamation. The rash persists as. a rule longer than in scarlet fever or measles, and the skin is slightly stained after it. In some cases the rash is scarlatiniform, which may even follow a measly eruption. The Ijonphatic glands of the neck are frequently swollen, and, when the eruption is very intense and diffuse, the lymph-glands in the other parts of the body. There are no special complications. The disease usually progresses favorably; but in rare instances, as in those reported by Cheadle, the s}miptoms are of greater severity. Albuminuria, arthritis, or even nephritis may occur. Pneumonia and colitis have been present in some epidemics. Icterus has been seen. Diagnosis. — The slightness of the prodromal s3T.nptoms, the mildness, or the absence of the fever, the more diffuse character of the rash, its rose-red color, and the early enlargement of the cervical glands, are the chief points of distinction between rotheln and measles. The treatment is that of a simple febrile affection. " Fourth Disease." — Clement Dukes, in a paper on the confusion of two different diseases under the name rubella, describes what he calls a " fourth disease," in which the body is covered in a few hours with a diffuse exanthem of a bright red color, almost scarlatiniform in appearance. The face may remain quite free. The desquamation is more marked than in rotheln. Erythema Infectiosum. — Under this term there has been described of late years in Germany, particularly by Escherich, a feebly contagious disease, characterized by a rose-red, maculo-papular rash, appearing chiefly between the ages of four and twelve. It has occurred in epidemic form in the spring and summer. It has followed outbreaks of measles or of rotheln. The most characteristic feature is the morbilliform eruption on the extremities, chiefly on the extensor surfaces. The trunk as a rule remains free. X. EPIDEMIC PAROTITIS (Mumps). Definition. — A specific infectious disease, characterized by swelling" of the salivary glands and a special liability to orchitis. Hippocrates described the disease and its peculiarities — an affection of children and young male adults, the absence of suppuration, and the orchitis. Etiology. — The nature of the virus is unknown. It is endemic in large centres of population, and at certain seasons, particularly spring and autumn, the cases increase rapidly. It is met most frequently in childhood and adolescence. Very young infants and adults are seldom attacked. Males are somewhat more frequently affected than females. In institutions, barracks, and schools the disease has been known to attack over 90 per cent of the residents. It may be curiously localized in a city or district, or even in one part of a school or barrack. The disease is contagious and spreads from patient to patient. The infection may persist for as long as six weeks. It may be congenital, and Hale White has reported a case in which the mother and her new-born child were attacked at the same time.

  
    EPIDEMIC PAROTITIS, 147 A remarkable idiopathic, non-specific parotitis may follow injury or disease of the abdominal or pelvic organs (see Diseases of the Salivary Glands), Symptoms. — The period of incubation is from two to three weeks, and there are rarely any symptoms during this stage. The invasion is marked by fever, which is usually slight, rarely rising above 101°, but in exceptionally severe cases going up to 103° or 104°. The child complains of pain just below the ear on one side. Here a slight swelling is noticed, which increases gradually, until, within forty-eight hours, there is great enlargement of the neck and side of the cheek. The swelling passes forward in front of the ear, the lobe of which is lifted, and back beneath the sterno-mastoid muscle. The other side usually becomes affected within a day or two, and the whole neck is surrounded by a collar of doughy infiltration. Only one gland may be involved, or an interval of four or five days may elapse before the other side is involved. The submaxillary and sublingual glands become swollen, though not always; in a few cases they may be alone attacked. The lachrymal glands may be involved. The greatest inconvenience is experienced in taking food, for the patient is unable to open the mouth, and even speech and deglutition become difficult. There may be an increase in the secretion of the saliva, but the reverse is sometimes the case. The mucous membrane of the mouth and throat may be slightly inflamed. There is seldom great pain, but an unpleasant feeling of tension and tightness. There may be earache, even otitis media, and slight impairment of hearing. After persisting for from seven to ten days, the swelling gradually subsides and the child rapidly regains his strength and health and is none the worse for the attack. Occasionally the disease is very severe and characterized by high fever, delirium, and great prostration. The patient may even lapse into a typhoid condition. Eelapse is rare, but there may be within a few weeks two or three slight recurrences, in which I have known the cervical glands to enlarge. A second or even a third attack may occur. Orchitis. — Excessively rare before puberty, it occurs usually about the eighth day, and more particularly if the boy is allowed to leave his bed (Dukes), One or both testicles may be involved. The swelling may be great, and occasionally effusion takes place into the tunica vaginalis. The orchitis may occur before the parotitis, or in rare instances may be the only manifestation of the infection (orchitis parotidea). The inflammation increases for three or four days, and resolution takes place gradually. There may be a muco-purulent discharge from the urethra. In severe cases atrophy may follow, fortunately as a rule only in one organ; occurring in both before puberty the natural development is usually checked. Even when both testicles are atrophied and small, sexual vigor may be retained. The proportion of cases of orchitis varies in different epidemics; 211 cases occurred in 699 cases, and 103 cases of atrophy followed 163 instances of orchitis (Comby). JSTo satisfactory explanation of this remarkable metastasis has been given. Military, surgeons, who see so much of the disease in young recruits, have suggested the transference of the virus to the penis with the fingers and its transmission along the urethra. A vulvo-vaginitis sometimes occurs in girls, and the breasts may become

  
    148 SPECIFIC INFECTIOUS DISEASES. enlarged and tender. Mastitis has been seen in boys. Involvement of the ovaries is rare. The thyroid gland may enlarge in the attack, and there have been features suggestive of acute pancreatitis. Complications and Sequelae. — Of these the cerebral affections are jDcrhaps the most serious. As already mentioned, there may be delirium and high fever. In rare instances meningitis has been found. Hemiplegia and coma may also occur. A majority of the fatal cases are associated with meningeal symptoms. These, of course, are very rare in comparison with the frequency of the disease; 3'et, in the Index Catalogue, under this caption, there are six fatal cases mentioned. In some epidemics the cerebral complications are much more marked than in others. Acute mania has occurred, and there are instances on record of insanity following the disease. Arthritis, albuminuria, even acute uraemia with convulsions, endocarditis, pleurisy, facial paralysis, hemiplegia, and peripheral neuritis are occasional complications. Suppuration of the gland is an extremely rare complication. Gangrene has occasionally occurred. The special senses may be seriously involved. Deafness may occur, and may be permanent. Affections of the eye are rare, but optic neuritis with atrophy has been described. Chronic hj^pertrophy of the gland may follow. The diagnosis of the disease is usually easy. The position of the swelling in front of and below the ear and the elevation of the lobe on the affected side definitely fix the locality of the swelling. In children inflammation of the parotid, apart from ordinary mumps, is excessively rare. Treatment. — It is well to keep the patient in bed during the height of the disease. The bowels should be freely opened, and the patient given a light liquid diet. E'o medicine is required unless the fever is high, in which case aconite may be given. Cold compresses may be placed on the gland, but children, as a rule, prefer hot applications. A pad of cotton wadding covered with oil silk is the best application. Suppuration is hardly ever to be dreaded, even though the gland become very tense. Should redness and tenderness develop, leeches may be used. With delirium and head symptoms the ice-cap may be applied. For the orchitis, rest, with support and protection of the swollen gland with cotton-wool, is usually sufficient. XI. WHOOPING-COUGH. Definition. — A specific affection characterized by catarrh of the respiratory passages and a series of convulsive coughs which end in a long-drawn inspiration or "whoop." History. — Ballonius, in his Ephemerides, describes the disease as it appeared in 1578. Glisson and Sj^denham in the following century gave brief accounts. Willis (Pharmaceutice Eationalis, second part, 1674) gave a much better description and called it an " epidemical disorder." Etiology. — The disease occurs in epidemic form, but sporadic cases appear in a community from time to time. It is directly contagious from person to person; but dwelling-rooms, houses, school-rooms, and other localities may be infected by a sick child. It is, however, in this way less contagious than other

  
    WHOOPING-COUGH. 149 diseases, and is probably most often taken by direct contact. Epidemics prevail for two or three months, usually during the winter and spring, and have a curious relation to other diseases, often preceding or following epidemics of measles, less frequently of scarlet fever. Children between the first and second dentitions are most liable to be attacked. Sucklings are, however, not exempt, and I have seen very severe attacks in infants under six weeks. Congenital cases are described. It is stated that girls are more subject to the disease than boys. Adults and old people are sometimes attacked, and in the aged it may be a very serious affection. It appears to be most contagious in the catarrhal period. A natural immunity has been mentioned, but it must be remembered that a child may have the disease in a very mild form. As a rule, one attack protects; second attacks are excessively rare. Delicate anaemic children with nasal or bronchial catarrh are more subject to the disease than others. According to the United States Census Eeports, the disease is more than twice as fatal in the negro race than in others. Czaplewski, Koplik, and Hensel describe a small bacillus with rounded ends. A serum even has been prepared. More recently Bordet has described a special germ, and Fraenkel a small ovoid bacterium. The influenza bacillus has been found in some cases. Morbid Anatomy. — Whooping-cough' itself has no special pathological changes. In fatal cases pulmonary complications, particularly broncho-pneumonia, are usually present. Collapse and compensatory emphysema, vesicular and interstitial, are found, and the tracheal and bronchial glands are enlarged. Symptoms. — There is a variable period of incubation of from seven to ten days. Catarrhal and paroxysmal stages can be recognized. In the catarrhal stage the child has the symptoms of an ordinary cold, which may begin with slight fever, running at the nose, injection of the eyes, and a bronchial cough, usually dry, and sometimes giving indications of a spasmodic character. Trousseau calls attention to the incessant character of the early cough. The fever is usually not high, and slight attention is paid to the symptoms, which are thought to be those of a simple catarrh. After lasting for a week or ten days, instead of subsiding, the cough becomes worse and more convulsive in character. The paroxysmal stage, marked by the characteristic cough, dates from the first appearance of the " whoop." The fit begins with a series of from fifteen to twenty forcible short coughs of increasing intensity, between which no inspiratory effort is made. The child gets blue in the face, and then with a deep inspiration the air is drawn into the lungs, making the " whoop,^' which may be heard at a distance, and from which the disease takes its name. A deep inspiration may precede the series of spasmodic expiratory efforts. Several coughing-fits may succeed each other until a tenacious mucus is ejected, usually small in amount, but after a series of coughing-fits a considerable quantity may be expectorated. Vomiting often takes place at the end of a paroxysm, and may recur so frequently in the day that the child does not get enough food and becomes emaciated. There may be only four or five attacks in the day, or in severe cases they may recur every half -hour. In severe and fatal cases the paroxysms may exceed one hundred daily. During the paroxysm the thorax is very strongly compressed by the powerful expiratory efforts, and.

  
    150 SPECIFIC INFECTIOUS DISEASES. as very little air passes in through the glottis, there are signs of defective aeration of the blood ; the face Ijecomes SAVollen and congested, the veins are prominent, the e3^eballs protrude, and the conjunctivae become deeply engorged. Suffocation indeed seems imminent, when with a deep, crowing inspiration air enters the lungs and the color is quickly restored. The child knows for a few moments when the attack is coming on, and tries in every way to check it, but failing to do so, runs terrified to the nurse or mother to be supported, or clutches anything near by. Few diseases are more painful to witness. In severe paroxysms the sphincters may be opened. The urine is said to be of high specific gravity (1022-1032), pale 3'ellow, and to contain much uric acid. An ulcer may form under the tongue from rubbing on the teeth (Riga's disease). During the attack, if the chest be examined, the resonance is defective in the expiratory stage, full and clear during the deep, crowing insj^iration ; but on auscultation during the latter there may be no vesicular murmur heard, owing to the slowness with which the air passes the narrowed glottis. Bronchial rales are occasionally heard. Among circumstances which precipitate a paroxysm are emotion, such as crying, and any irritation about the throat. Even the act of swallowing sometimes seems sufficient. In a close dusty atmosphere the coughing-fits are more frequent. After lasting for three or four weeks the attacks become lighter and finalh' cease. In cases of ordinary severity the course of the disease is rarel}' under six weeks. The complications and sequelae of whooping-cough are important. During the extensive venous congestion hgemorrhages are very apt to occur in the form of petechige, particularly about the forehead, ecchymosis of the conjunctivge, and even bleeding tears of blood (Trousseau) from the rupture of the vessels, epistaxis, bleeding from the ears, and occasionally hemoptysis. Hsemorrhage from the bowels is rare. Convulsions are not very uncommon, due perhaps to the extreme engorgement of the cerebral cortex. Death has occurred from spasm of the glottis. Sudden death has been caused by extensive subdural hemorrhage. Paralysis is a rare event. It was associated with 3 of my series of 120 cases, but in none of them did the hemiplegia come on during the paroxysm, as in a case reported by S. West. Valentine (1901) has collected 79 cases, chiefly hemiplegias. A spastic paraplegia may follow. Acute pohnieuritis is a rare sequel. The persistent vomiting may induce marked angemia and wasting. The pulmonary complications are extremely serious. During the severe coughingspells interstitial emphysema may be induced, more rarely pneumothorax. I saw one instance in which rupture occurred, evidently near the root of the lung, and the air passed along the trachea and reached the subcutaneous tissues of the neck, a condition which has been knoAvn to become general. Capillary bronchitis, lobular and pseudo-lobar pneumonia are the dangerous complications, responsible for nine out of ten deaths in the disease. In some cases the process is tuberculous. Pleurisy is sometimes met with and occasionally lobar pneumonia. Enlargement of the bronchial glands is very common in whooping-cough, and has been thought to cause the disease. It may sometimes be sufficient to produce dulness over the manubrium. During the spasm the radial pulse is small, the right heart engorged, and during and I

  
    WHOOPING-COUGH. 151 after the attack the cardiac action is very much disturbed. Serious damage may result, and possibly some of the cases of severe valvular disease in children who have had neither rheumatism nor scarlet fever may be attributed to the terrible heart strain during a prolonged attack. Koplik regards the swelling about the face and eyes as an important sign of the heart strain. Serious renal complications are very uncommon, but albumin sometimes and sugar frequently are found in the urine. A distressing sequel in adults is asthma, which may recur at intervals for a year or more. An unusually marked leucocytosis appears early, chiefly of the lymphocytes (Meunier). Diagnosis. — So distinctive is the " whoop " of the disease that the diagnosis is very easy; but occasionally there are doubtful cases, particularly during epidemics, in which a series of expiratory coughs occurs without any inspiratory crow. Prognosis. — If we include its complications, whooping-cough is a very fatal affection, ranking first among the acute infections as a cause of death in children under five years of age. It exceeds diphtheria and scarlet fever in gross mortality. In 1903 there were 9,522 deaths in England and Wales, 97 per cent in children under five years of age (Tatham). The disease should be placed on the list of reportable infections. As it is highly probable that the contagion persists for a very long time, special care should be taken in the inspection of school children during their convalescence. Treatment. — The gravity of the disease is scarcely appreciated by the public. Children with the disease should not be sent to school or exposed in public in any way. There is more reprehensible neglect in connection with this than with any other disease. The patient should be isolated, and if the paroxysms are at all severe, at rest in bed. Fresh air, night and day, is important, but in cities in the winter this is not easy to manage. The treatment is notoriously unsatisfactory. If asked the two most important things, I should say, six weeks and a good big bottle of paregoric. Antiseptic measures have been extensively tried. Quinine holds its own with many -practitioners; a sixth of a grain may be given three times a day for each month of age, and a grain and a half for each year in children under five. A oneper-cent solution of resorcin swabbed on the throat, two or three grains of iodoform to an ounce of starch powder, insufflated, and the carbolic-acid spray may be tried. For the catarrhal symptoms moderate doses of ipecac are probably the most satisfactory. Sedatives are by far the most trustworthy drugs in severe cases, and paregoric may be given freely, particularly to give rest at night. Jacobi advises belladonna in full doses, as much as one-sixth of a grain of the extract to a child of six or eight months three times a day. Other remedies, such as antipyrin, bromin, and bromoform, may be tried. In older children and in adults it would be worth while, I think, to try the intratracheal injections of olive-oil and iodoform, which are sometimes so useful in allaying severe paroxysmal cough. It is impossible to mention all the drugs which have been recommended, numbering nearly fifty in a recent system of medicine. After the severity of the attack has passed and convalescence has begun, the child should be watched with the greatest care. It is just at this period that the fatal broncho-pneumonias are apt to develop. The cough sometimes persists for months and the child remains weak and delicate. Change of air

  
    152 SPECIFIC INFECTIOUS DISEASES. should be tried. Sucli a patient should be fed with care, and given tonics and cod-liver oil. XII. INFLUENZA (La Grippe). Definition. — A pandemic disease, appearing at irregular intervals, characterized by extraordinary rapidity of extension and the large number of people attacked. Following the pandemic there are, as a rule, for several years endemic, epidemic, or sporadic outbreaks in different regions. Clinically, the disease has protean aspects, but a special tendency to attack the respiratory mucous membranes. History. — Great pandemics have been recognized since the sixteenth century. There were four with their succeeding epidemics during the last century—1830-33, 1836-'37, 1847-48, and 1889-90. The last pandemic seems to have begun, as many others had before, in the far East. It may have started in May, 1889, in Buchara, reaching Moscow in September, the Caucasus and St. Petersburg in October. By the middle of November Berlin was attacked. By the middle of December it was in London, and by the end of the month it had invaded New York, and was widely distributed over the entire continent.   Within a year it had visited nearlj'' all parts of the earth. The duration of an epidemic in any one locality is from six to eight weeks. With the exception, perhaps, of dengue, there is no disease which attacks indiscriminately so large a proj)ortion of the inhabitants, about 40 per cent as a rule. Fortunately, as in dengue, the rate of mortality is very low. Of 55,263 cases reported in the German army, 60 died, or about 0.1 per cent. As might be expected, in the civil population the mortality is somewhat higher, reaching 133, or about 0.5 per cent of the 32,973 cases reported in Munich. Over one-half of these deaths were due to pneumonia. In 1903 the deaths in England and Wales numbered 6,333. There has been a gradual diminution of the death-rate from this disease • during the past three years (Tatham). The opportunity for studying the disease in the last epidemic has thrown much light upon many problems. Among the most notable productions were the work of Pfeiffer on the etiology of the disease, the elaborate Berlin report by von Leyden and Senator, and the Local Government Board's report by Parsons. Leichtenstern's article in Nothnagel's Handbuch is the most masterly and systematic consideration of the disease in the literature. Etiolog-y. — What relation has the epidemic influenza to the ordinary influenza cold or catarrhal fever (commonly also called the grippe), which is constantly present in the community? Leichtenstern answers this question l)y making the following divisions: (1) Epidemic influenza vera, caused by Pfeiffer's bacillus; (3) endemic-epidemic influenza vera, which often occurs for several years in succession after a pandemic, also caused by the same bacillus; (3) endemic influenza nostras, pseudo-influenza or catarrhal fever, commonly called the grippe, which is a special disease, still of unknovni etiology, and which bears the same relation to the true influenza as cholera nostras does to Asiatic cholera. Since the last pandemic we have not been free from local outbreaks in some part of the world. In some places the disease seems to have been continually present.

  
    INFLUENZA. 153 Euhemann reports 1,979 cases of typical grippe between 1895 and 1903. In 115 he demonstrated the influenza bacillus. Lord (in Boston) demonstrated influenza bacilli in about 30 per cent of 100 unselected cases of acute and chronic bronchitis. Yet during this period there was no epidemic of influenza in the city. The reports are sufficiently numerous to show that the influenza bacillus is probably constantly with us. Many observations show that it is a frequent invader of the respiratory tract in the inter-epidemic periods and is probably responsible for many of the cases of Leichtenstern's influenza nostras. Indeed, it seems to bear a similar relation to the acute infections of the respiratory tract as other common organisms. It is still unexplained why it should stand in a different relation to the epidemics of influenza as the sole cause of the disease. The disease is highly contagious; it spreads with remarkable rapidity, which, however, is not greater than modern methods of conveyance. In the great pandemic of 1889-'90 some of the large prisons escaped entirely. The outbreak of epidemics is independent of all seasonal and meteorological conditions, except perhaps sunshine. The worst have been in the colder seasons of the year. One attack does not necessarily protect from a subsequent one. A few persons appear not to be liable to the disease. Bacteriology. — In 1892 Pfeiffer isolated a bacillus from the nasal and bronchial secretions, which is recognized as the cause of the disease. It is a small, non-motile organism, which stains well in Loefiler's methylene blue, or in a dilute, pale-red solution of carbol-fuchsin in water. On culture media it grows only in the presence of haemoglobin. In the presence of contaminating organisms, especially the staphylococcus aureus, the growth of influenza colonies is particularly luxuriant. The organism is probably frequently overlooked in mixed cultures because of failure to recognize the character of these colonies in symbiosis. The bacilli are present in enormous numbers in the nasal and bronchial secretions of patients, in the latter almost in pure cultures. They persist often after the severe symptoms have subsided. The much-discussed question whether during the presence of an epidemic human influenza attacks animals must be answered in the negative. In great pandemics of influenza the general rule seems to hold that other diseases do not prevail to the same extent, but it may be that other diseases are wrongly included under influenza. Symptoms. — The incubation period is " from one to four days ; of tenest three to four days." The onset is usually abrupt, with fever and its associated phenomena. Types of the Disease. — The manifestations are so extraordinarily complex that it is best to describe them under types of the disease. 1. Eespiratory. — The mucous membrane of the respiratory tract from the nose to the air-cells of the lungs may be regarded as the seat of election of the influenza bacilli. In the simple forms the disease sets in with coryza,, and presents the features of an acute catarrhal fever, with perhaps rather more prostration and debility than is usual. In other cases after catarrhal symptoms broncnitis occurs, the iever"^increases, there is delirium and much prostration, and the picture may even be that of severe typhoid fever._ The graver respiratory conditions are bronchitis, pleurisy, and pneumonia — The, bronchitis has really no special peculiarities. 'I'he sputum is^pposed by

  
    154 SPECIFIC INFECTIOUS DISEASES. man}' to be distinctive. Sometimes it is in extraordinary amounts, very thin, and containing purulent masses. Pfeilt'er regards sputum of a greenish-yellow color and m coin-like lumprf atj almost characteristic oi mduenza. In other" cases there rday b5 a dark rea. bloody sputum. One of the most "distressing _ sequels of the influenza bronchitis is diffuse bronchiectasis, of vrhich I have seen several instances. It occasionally happens that the bronchitis is of greats i-nfPTigify flnrl rpflpbps; Ibp finer tnbes, SO that the patient becomes cyanosed or even asphyxiated. /-Influenza pneumonia is one of the most serious manifestations, and may depend wpon Pfeiffer's bacillus itself, or is the result of a mixed infection. The true influenza pneumonia is most commonly lobular or catarrhal, probably never croupous. Much of the mortality of the disease depends upon the fatal character of this complication. The clinical course of the cases is often irregular and the s3'mptoms are obscure or masked. Influenza pleurisy is more rare, but cases of primary involvement of the pleura are reported. It is very apt to lead to empyema. Pulmonary tuberculosis is usually much aggravated by an attack of influenza. 2. Nervous Form. — Without any catarrhal sj^mptoms there are severe headache, pain in the back and joints, with profound prostration. Among the more serious complications may be mentioned meningitis and encephalitis, the latter leading to hemiplegia or monoplegia. Abscess of the brain has followed in acute cases. Myelitis, with symptoms like an acute Landry's paralysis, has occurred, and spastic paraplegia or a pseudo-tabes may follow an attack. The influenza bacillus has been demonstrated by lumbar puncture during life and in the meninges after death. . All forms of neuritis are not uncommon, and in some cases are characterized by marked disturbance of motion and sensation. Judging from the accounts in the literature, almost every form of disease of the nervous system may follow influenza. Among the most important of the nervous sequelge are depression of spirits, melancholia, and in some cases dementia. 3. Gastro-ixtestinal Form. — "With the onset of the fever there may be nausea and vomiting, or the attack may set in with abdominal pain, profuse diarrhoea, and collapse. In some epidemics jaundice has been a common symptom. In a considerable number of the cases there is enlargement of the spleen, depending chiefly upon the intensity of the fever. This was a very rare form in the United States. 4. Febrile Form. — The fever in influenza is very variable, but it is important to recognize that it may be the only manifestation of the disease. It is sometimes markedly remittent, with chills; or in rare cases there is a protracted, continued fever of several weeks' duration, which simulates typhoid closely (W. W. Johnston). Complications. — The pericarditis is apt to be latent. Of endocarditis, a number of cases have been reported. There have been at least three caees at the Johns Hopkins Hospital in which micro-organisms morphologically like influenza bacilli have been isolated from the vegetations (Mabel Austin). The malignant form may occur. Myocarditis may follow, and has been a cause of sudden death. Functional disturbances are common, palpitation, bradycardia, tachycardia, and angina-like attacks. Phlebitis and thrombosis of various vessels have been described.

  
    INFLUENZA. ■ 155 Septiccemia was demonstrated in four of eight cases by Meunier in the cultivation of influenza bacilli from the circulating blood. Peritonitis is rare. There have been a few cases published, only one, so far as I know, by Hill and Fisch, in which the bacillus was demonstrated in the exudate. Cholelithiasis may follow an attack. Influenza bacilli were demonstrated in pure culture in the pus from the gall-bladder by Heyroosky. The increased prevalence of appendicitis has been attributed to influenza. Various renal affections have been noted. G. Baumgarten has called attention to the frequency of nephritis. Orchitis has been also seen. Herpes is common. A difl^use erythema sometimes occurs, occasionally purpura. Catarrhal conjunctivitis is a frequent event. Iritis, and in rare instances optic neuritis, have been met with. Acute otitis media is a common complication. I have seen severe and persistent vertigo follow influenza, probably from involvement of the labyrinth. Bronchiectasis may follow. I have seen several cases; in a recent fatal one of three years' duration the bacilli were present in the sputa. Since the late severe epidemics it has been the fashion to date various ailments or chronic ill-health from influenza. In many cases this is correct. It is astonishing the number of people who have been crippled in health for years after an attack. Diagnosis. — During a pandemic the cases offer but slight difflculty. The profoundness of the prostration, out of all proportion to the intensity of the disease, is one of the most characteristic features. In the respiratory form the diagnosis may be made by the bacteriological examination of the sputum, a procedure which should be resorted to early in a suspected epidemic. The differentiation of the various forms has been already sufficiently considered. Treatment. — Isolation should be practised when possible, and old people should be guarded against all possible sources of infection. The secretions, nasal and bronchial, should be thoroughly disinfected. In every case the disease should be regarded as serious, and the patient should be confined to bed until the fever has completely disappeared. In this way alone can serious complications be avoided. From the outset the treatment should be supporting, and the patient should be carefully fed and well nursed. The bowels should be opened by a dose of calomel or a saline draught. At night 10 grains of Dover's powder may be given. At the onset a warm bath is sometimes grateful in relieving the pain in the back and limbs, but great care should be taken to have the bed well warmed, and the patient should be given after it a drink of hot lemonade. If the fever is high and there is delirium, small doses of antipyrin may be given and an ice-cap applied to the head. The medicinal antipyretics should be used with caution, as profound prostration sometimes occurs after their employment. Too much stress should not be laid upon the mental features. Delirium may be marked even with slight fever. In the cases with great cardiac weakness stimulants should be given freely, and during convalescence strychnia in full doses. The intense bronchitis, pneumonia, and other complications should receive their appropriate treatment. The convalescence requires careful management, and it may be weeks or months before the patient is restored to full health. A good nutritious diet, change of air, and pleasant surroundings are

  
    156 SPECIFIC INFECTIOUS DISEASES. essential. The depression of spirits following this disease is one of its most unpleasant and obstinate features. XIII. DENGUE. Definition. — An acute infectious disease of tropical and subtropical regions, characterized by febrile paroxysms, pains in the joints and muscles, an initial erythematous, and a terminal polymorphous eruption. It is knoT\Ti as treah-hone fever from the atrocious character of the pain, and dandy fever from the stiff, dandified gait. The word dengue is supposed to be derived from a Si)anish, or j)ossibly Hindostanee, equivalent of the word dandy. History and Geographical Distribution. — The disease was first recognized in 1779 in Cairo and in Java, where Brylon described the outbreak in Batavia. The description by Benjamin Eush of the epidemic in Philadelphia in 1780 is one of the first and one of the very best accounts of the disease. Between 1821 and 1828 it was ^^revalent at intervals in India and in the Southern States. S. H. Dickson gives a graphic description of the disease as it appeared in Charleston in 1828. Since that date there have been four or five widespread epidemics in tropical countries and on this continent along the Gulf States, the last in the summer of 1897. None of the recent epidemics have extended into the Northern States, but in 1888 it prevailed as far north as Virginia. It has prevailed in the Philippine Islands among the United States troops and among the natives. Etiology. — The rapidity of diffusion and the pandemic character are the two most important features of dengue. There is no disease, not even influenza, which attacks so large a proportion of the population. In Galveston, in 1897, 20,000 people were attacked within two months. Ashburn and Craig have shown that it is transmitted by the bite of a mosquito, Culex fatigans. The specific germ is still undetermined, but is probably ultramicroscopic. As the disease is rarely fatal, no observations have been made upon its pathological anatomy. Symptoms. — The period of incubation is from three to five daj^s, during which the patient feels well. The attack sets in suddenly with headache, chilly feelings, and intense aching pains in the joints and muscles. The temperature rises graduall}^, and may reach 106° or 107°. The pulse is rapid, and there are the other phenomena associated with acute fever — ^loss of appetite, coated tongue, slight nocturnal delirium, and concentrated urine. The face has a suffused, bloated appearance, the eyes are injected, and the visible mucous membranes are flushed. There is a congested, erythematous state of the skin. Eush's description of the pains is worth quoting, as in it the epithet break-bone occurs in the literature for the first time. " The pains which accompanied this fever were exquisitely severe in the head, back, and limbs. The pains in the head were sometimes in the back parts of it, and at other times they occupied only the eyeballs. In some people the pains were so acute in their backs and hips that they could not lie in bed. In others, the pains affected the neck and arms, so as to produce in one instance a difficulty of moving the fingers of the right hand. They all complained more or less of a soreness in the seats of these pains, particularly when they occupied the head

  
    CEREBROSPINAL FEVER. 157 and eyeballs. A few complained of their flesh being sore to the touch in every part of the body. From these circumstances the disease was sometimes believed to be a rheumatism, but its more general name among all classes of people was the break-bone fever." The large and small joints are affected^ sometimes in succession, and become swollen, red, and painful. In some cases cutaneous hypersesthesia has been noted. Haemorrhage from the mucous membranes was noted by Kush, Black vomit has also been described by several observers. The fever gradually reaches its maximum by the third or fourth day; the patient then enters upon the apyretic period, which may last from two to four days, and in which he feels prostrated and stiff. A second paroxysm of fever then occurs, and the pains return. In a large number of cases an eruption is common, which, judging from the description, has nothing distinctive, being sometimes macular, like that of measles, sometimes diffuse and scarlatiniform, or papular, or lichen-like. In other instances the rash has been described as urticarial, or even vesicular. The rash may persist for a month after the symptoms have disappeared (Woolley). Certain writers describe inflammation and hyperaamia of the mucous membrane of the nose, mouth, and pharynx. Enlargement of the lymph-glands is not uncommon, and may persist for weeks after the disappearance of the fever. Convalescence is often protracted, and there is a degree of mental and physical prostration out of all proportion to the severity of the primary attack. The pains in the joints or muscles, sometimes very local, may persist for weeks. Rush refers to the former, stating that a young lady after recovery said it should be called break-heart, not break-bone, fever. The average duration of a moderate attack is from seven to eight days. Dengue is very seldom fatal. Dickson saw three deaths in the Charleston epidemic. Complications are rare. Insomnia and occasionally delirium, resembling somewhat the alcoholic form, have been observed, and convulsions in children. Atrophy of the muscles may occur after the attack (Woolley). A relapse may occur even as late as two weeks. Diagnosis. — The diagnosis of the disease, prevailing, as it does in epidemic form and attacking all classes indiscriminately, rarely offers any special difficulty. Isolated cases might be mistaken at first for acute rheumatism. The important question of the differentiation between yellow fever and dengue will be considered later. Treatment. — This is entirely symptomatic. Quinine is stated to be a prophylactic, but on insufficient grounds. Hydrotherapy may be employed to reduce the fever. The salicylates or antipyrin may be tried for the pains, which usually, however, require opium. During convalescence iodide of potassium is recommended for the arthritic pains, and tonics are indicated. XIV. CEREBRO-SPINAL FEVER. Definition. — An infectious disease, occurring sporadically and in epidemics, caused by the diplococcus intraceUidaris, characterized by inflammation of the cerebro-spinal meninges and a clinical course of great irregularity. The affection is also known by the names of malignant purpuric fever, petechial fever, and spotted fever.

  
    158 SPECIFIC INFECTIOUS DISEASES. History. — Vieusseux first described a small outbreak in Genera in 1805. In 1806 L. Danielson and E. Mann (Medical and Agricultural Eegister, Boston) gave an account of " a singular and very mortal disease which lately made its appearance in Medfield, Mass." The Massachusetts Medical Society, in 1809, appointed James Jackson, Thomas Welch, and J. C. Warren to investigate it. Elisha Xorth's little book (1811) gives a full account of the early epidemics. Stille's monograph (1867) and the elaborate section in vol. i of Joseph Jones' works contain details of the later American outbreaks. In his Geographical Patholog}^ Hirsch divides the outbreaks into four periods: From 1805 to 1830, in which the disease was most prevalent throughout the United States; a second period, from 1837 to 1850, when the disease prevailed extensively in France, and there were a few outbreaks in the United States; a third period, from 185-i to 1871, when there were outbreaks in Europe and several extensive epidemics in America. During the Civil War there were comparatively few cases. It prevailed extensively in the Ottawa Valley early in the seventies. In the fourth period, from 1875 to the present time, the disease has broken out in a great many regions. During the past fifteen years there have been localized outl^reaks in many lands. In the United States, during 1898-'99, it prevailed in mild form in 27 states. Since 1899 there have been extensive outbreaks in Silesia, and in the cities of the United States on the Atlantic coast. In Xew York in 190-1-5 there were 6,755 cases and 3,155 deaths. In the British Isles there have been epidemics in Glasgow and Belfast, and a few scattered outbreaks. In Glasgow in 1907 there were nearly 1,000 cases with 595 deaths (Chalmers). In Belfast in the 18 months ending June, 1908, there were 725 cases with 518 deaths (Eobb). Etiology. — Cerebro-spinal fever occurs in epidemic and in sporadic forms. The epidemics are localized, occurring in certain regions, and are rarely very wide-spread. As a rule, country districts have been more afflicted than cities. Mining districts and seaports have sufl;ered most severely. The outbreaks have occurred most frequently in the winter and spring. The concentration of individuals, as of troops in large barracks, seems to be a special factor, and epidemics. on the Continent show how liable recruits and young soldiers are to the disease. In civil life children and young adults are most susceptible. Of Koplik's 77 cases 60 per cent were under two years of age. Over-exertion, long marches in the heat, depressing mental and bodily surroundings, and the misery and squalor of the large tenement houses in cities are predisposing causes. The disease seems not to be directly contagious, and is probably not transmitted by clothing or the excretions. It is very rare to have more than one or two cases in a house, and in a city epidemic the distribution of the cases is very irregular. Councilman has found five instances in which the same individual is reported to have had the disease twice. Meningitis carriers, persons who have the germ in their throats or noses, but who are themselves unaffected, play an important role in transmitting the disease. Sporadic cerebro-spinal fever occurs in all the larger cities and in the country districts of America. The disease lingers in a city indefinitely after an outbreak, and in Boston, Philadelphia, and Baltimore a moderate number of cases occur every year. The meningitis in children, known as the simple or •posterior basic, is the sporadic form. It has two suggestive features of

  
    CEREBROSPINAL FEVER. 159 similarity in the seasonal incidence and in the fact that cases recover. Still determined the identity of the organism with the meningococcus, and the view has been confirmed by Koplik and many others. Houston and Rankin claim that while the cultural peculiarities are the same, the sporadic form differs in its opsonic and agglutinating powers. The studies of Stuart McDonald and others suggest that it is an attenuated form of the germ. Bacteriology. — In 1887 Weichselbaum described an organism, the Diplococcus intracellularis meningitidis, which was probably the same as one previously found by Leichtenstern. In the tissues the organism is almost constantly within the polynuclear leucocytes. In cultures it has well-characterized features, and is distinguishable from the pneumococcus. Since Weichselbaum's observations this organism has been met with in all carefully studied epidemics of the disease. The studies of Councilman in Boston and the numerous observers in the Glasgow, Belfast, Kew York, and Silesian epidemics have confirmed the constancy of this organism in the disease. Three important facts have been brought out — the presence of the germ in fully half the cases in the naso-pharynx, the existence of it in healthy contacts, and the preparation of a curative serum, to be referred to later. Morbid Anatomy. — In malignant cases there may be no characteristic changes, the brain and spinal cord showing only extreme congestion, which was the lesion described by Vieusseux. In a majority of the acutely fatal cases death occurs within the first week. There is intense injection of the pia-arachnoid. The exudate is usually fibrino-purulent, most marked at the base of the brain, where the meninges may be greatly thickened and plastered over with it. On the cortex there may be much lymph along the larger fissures and in the sulci ; sometimes the entire cortex is covered with a thick, purulent exudate. It deserves to be recorded that Danielson and Mann made five autopsies and were the first to describe " a fluid resembling pus between the dura and pia mater." The cord is always involved with the brain. The exudate is more abundant on the posterior surface, and involves, as a rule, the dorsal and lumbar regions more than the cervical portion. In the more chronic cases there is general thickening of the meninges and scattered yellow patches mark where the exudate has been. The ventricles in the acute cases are dilated and contain a turbid fluid, or in the posterior cornua pure pus. In the chronic cases the dilatation may be very great. The brain substance is usually a little softer than normal and has a pinkish tinge ; foci of hsemorrhage and of encephalitis may be found. The cranial nerves are usually involved, particularly the second, fifth, seventh, and eighth. The spinal nerve roots are also found imbedded in the exudate. Microscopically, the exudate consists largely of polynuclear leucocytes closely packed in a fibrinous material. In some instances there are foci of purulent infiltration and haemorrhage. The neuroglia cells are swollen, with large, clear, and vesicular nuclei. The ganglion cells show less marked changes. Diplococci are found in variable numbers in the exudate, being more numerous in the brain than in the cord. Lesions in Other Parts. — In one of the Boston cases, examination of the nasal secretion during life showed diplococci, and in this instance there was found post mortem a purulent infiltration of the mucous membrane. In two other cases this membrane was normal.

  
    160 SPECIFIC INFECTIOUS DISEASES. Lungs. — Pneumonia and pleurisy have been described in the disease. Councilman reports that in the recent epidemic in 13 cases there was congestion Avith cedema, in 7 broncho-pneumonia, in 3 characteristic croupous pneumonia with pneuinococci ; in 8 pneumonia due to the diplococcus intracellularis was present. Spleex. — The organ varies a good deal in size. In only three of the Boston fatal cases was it found much enlarged. The liver is rarely abnormal. Acute nepliriiis is sometimes present. The intestines show sometimes swelling of the follicles. Symptoms. — Cases differ remarkably in their characters. Many different forms have been described. These are perhaps best grouped into three classes : 1. Malignant Form. — This fulminant or apoplectic t^-pe is found with variable frequenc}^ in epidemics. It may occur sporadically. The onset is sudden, usuall}" with violent cliills, headache, somnolence, spasms in the muscles, great depression, moderate elevation of temperature, and feeble pulse, which may fall to fifty or sixty in the minute. Usually a purpuric rash develops. In a Philadelphia case, in 1888, a young girl, apparently quite well, died within twenty hours of this form. There are cases on record in which death has occurred within a shorter time. Stille tells of a child of five years, in whom death occurred after an illness of ten hours; and refers to a case reported by Gordon, in which the entire duration of the illness' was onh' five hours. Two of Yieusseux's cases died within twent3'-four hours. 2. Ordinary PoRii. — The stage of incubation is not known. The disease usually sets in suddenly. There may be premonitory s^nnptoms: headache, pains in the back, and loss of appetite. More commonly, the onset is with headache, severe chill, and vomiting. The temperature rises to 101° or 103°. The pulse is full and strong. An early and important s}Tnptom is a painful stiffness of the muscles of the neck. The headache increases, and there are photophobia and great sensitiveness to noises. Children become very irritable and restless. In severe cases the contraction of the muscles of the neck sets in early, the head is drawn back, and, when the muscles of the back are also involved, there is orthotonos, which is more common than opisthotonos. The pains in the back and in the limbs may be very severe. The motor symptoms are most characteristic. Tremor of the muscles may be present, with tonic or clonic spasms in the arms or legs. Eigidity of the muscles of the back or neck is very common, and the patient lies with the body stiff and the head drawn so far back that the occiput may be between the shoulder-blades. Except in early childhood convulsions are not common. Strabismus is a frequent and important s}Tiiptom. Spasm of the muscles of the face may also occur. Cases have been described in which the general rigidity and stiffness was such that the body could be moved like a statue. Paralysis of the trunk muscles is rare, but paralysis of the muscles of the eye and the face is not uncommon. Of sensory symptoms, headache is the most dominant and persists from the outset. It is chiefly in the back of the head, and the pain extends into the neck and back. There may be great sensitiveness along the spine, and in many cases there is general hypersesthesia. The psychical s}TQptoms are pronounced. Delirium occurs at the onset, occasionally of a furious and maniacal kind. The patient may display at the 1

  
    CEREBROSPINAL FEVER. 161 start marked erotic symptoms. The delirium gives place in a few days to stupor, which, as the effusion increases, deepens to coma. The temperature is irregular and variable. Remissions occur frequently, and there is no uniform or typical curve during the disease. In some instances there has been little or no fever. In others the temperature may reach 105° or 106°, or, before death, 108°. The pulse may be very rapid in children; in adults it is at first usually full and strong. In some cases it is remarkably slow, and may not be more than fifty or sixty in the minute. Sighing respirations and Cheyne-Stokes breathing are met with in some instances. Unless there is pneumonia the respirations are not often increased in frequency. The cutaneous symptoms of the disease are important. Herpes occurs with a frequency almost equal to that in pneumonia or intermittent fever. The petechial rash, which has given the name spotted fever to the disease, is very variable. Stille states that of 98 cases in the Philadelphia Hospital, no eruption was observed in 37. In the Montreal cases peteehise and purple spots were common. They appear to have been more frequent in the epidemics on this continent than in Europe. The petechias may be numerous and cover the entire skin. An erythema or dusky mottling may be present. In some instances there have been rose-colored hypergemic spots like the typhoid rash. Urticaria or erythema nodosum, ecthyma, pemphigus, and in rare instances gangrene of the skin have been noted. Leucocytosis is an early and constant feature, and ranges from 25,000 to 40,000 per cubic millimetre. It persists even in the most protracted cases. In one of our cases the diplococcus intracellularis was isolated from the blood during life. As already stated, vomiting may be a special feature at the onset; but, as a rule, it gradually subsides. In some instances, however, it persists and becomes the most serious and distressing of the symptoms. Diarrhoea is not common. The bowels are usually confined. The abdomen is not tender. In the acute form the spleen is usually enlarged. The urine is sometimes albuminous and the quantity may be increased. Glycosuria has been noted in some instances, and in the malignant types hgematuria. The course of the disease is extremely variable. Hirsch rightly states that it may range between a few hours and several months. More than half of the deaths occur within the first five days. In favorable cases, after the symptoms have persisted for five or six days, improvement is indicated by a lessening of the spasm, reduction of the fever, and a return of the intelligence. A sudden fall in the temperature is of bad omen. Convalescence is extremely tedious, and may be interrupted by complications and sequelae to be noted. 3. Anomalous Forms. (a) Atoriive Type. — The attack sets in with great severity, but in a day or two the symptoms subside and convalescence is rapid. Striimpell would distinguish between this abortive variety, which begins with such intensity, and the mild ambulant cases described by certain writers. He reports a case in which the meningeal symptoms set in with the greatest intensity and persisted for four days, the temperature rising to 105.6° F. On the fifth day the patient entered upon a rapid and satisfactory convalescence. In the mild 12

  
    162 SPECIFIC INFECTIOUS DISEASES. cases, as distinguished from the abortive, the patients complain of headache,, nausea, sensations of discomfort in the back and limbs, and stiffness in the neck. There is little or no fever, and only moderate vomiting. These casescould be recognized only during the prevalence of an epidemic. (h) An Intermittent Type has been observed in many epidemics, and is recognized by von Ziemssen and Stille. It is characterized by exacerbations, of fever, which may recur daily or every second day, or follow a curve of an intermittent or remittent character. The pyrexia resembles that of pyaemia rather than malaria. (c) Chronic Form. — Heubner states that this is a relatively frequent form, though it does not seem to be recognized by many writers on the subject. An attack may be protracted for from two to five or even six months, and may cause the most intense marasmus. It is characterized by a series of recurrences of the fever, and may present the most complex symptomatology. It is not improbable that in these protracted cases chronic hydrocephalus or abscess of the brain is present. This form differs distinctly from the intermittent type. Three cases in our series were of this chronic form; in one the disease persisted for ninety days. Complications. — Pleurisy, pericarditis, and parotitis are not uncommon. Pneumonia is described as frequent in certain outbreaks. Immermann found, during the Erlangen epidemic, many instances of the combination of pneumonia with meningitis, but it does not seem possible to determine whether, in such cases> pneumonia is the primary disease and the meningitis secohdary, or vice versa. The frequency with which inflammation of the meninges of the brain complicates pneumonia is well known. Councilman suggests that the pneumonia of the disease is not the true croupous form, but due to the diplococcus meningitidis. This was found in eight of the Boston cases, and in one it was so extensive that it could have been mistaken for the ordinary croupous pneumonia. Cerebro-spinal fever sometimes prevails extensively with ordinary pneumonia, as in ISTew York in the winter of 1903-'04. Arthritis has been the most frequent complication in certain epidemics. Many joints are affected simultaneously, and there are swelling, pain, and exudation, sometimes serous, sometimes purulent. This was first observed by James Jackson, Sr., in the epidemic which he described. Enteritis is rare. Headache may persist for months or years after an attack. Chronic hydrocephalus occurs in certain instances in children. The symptoms of this are " paroxysms of severe headache, pains in the neck and extremities, vomiting, loss of consciousness, convulsions, and involuntary discharges of f^ces and urine" (von Ziemssen). Mental feebleness and aphasia have occasionally been noted. Paralysis of individual cranial nerves or of the lower extremities may persist for some time. In some of these cases there may be peripheral neuritis, as Mills suggested. Special Senses. — Eye. — Optic neuritis may follow involvement of the nerve in the exudation at the base. Acute papillitis was found in 6 out of 40 cases examined by Eandolph. The inflammation may extend directly into the eye along the pia-arachnoid of the optic nerve, causing purulent choroido-iritiB or even keratitis. A neuritis of the fifth nerve may be followed by keratiti!5 and purulent conjunctivitis. I I

  
    CEREBROSPINAL FEVER. 163 Ear. — Deafness very often follows inflammation of the labyrinth. Otitis media, with mastoiditis, may occur from direct extension. In 64 cases of meningitis which recovered, Moos found that 55 per cent were deaf. He suggests that the abortive form of the disease may be responsible for many cases of early acquired deafness. In children this not infrequently leads to deafmutism. Von Ziemssen states that in the deaf and dumb institutions of Bamberg and Nuremberg, in 1874, a majority of the pupils had become deaf from epidemic cerebro-spinal meningitis. Nose. — Coryza is not infrequent early in the disease, and Striimpell says that in many of his cases nasal catarrh preceded the meningitis. He suggests that the latter may be caused by infection from the nose. Certainly the nasal secretion appears frequently to contain the diplococci — in 18 cases examined by Scherrer, and in 10 out of 15 of the Boston cases. Diagnosis. — Much has been done of late to enable the practitioner to recognize definitely the existence of meningitis and of the various forms. (a) The fever, headache, delirium, retraction of the neck, tremor, and rigidity of the muscles are most important signs. As already mentioned, in the meningitis of cerebro-spinal fever the spinal symptoms are very much more marked than in the other forms. One has constantly to bear in mind that certain cases of typhoid fever and of pneumonia closely simulate cerebrospinal meningitis. Long ago Stokes made the wise observation that " there is no single nervous symptom which may not and does not occur independently of any appreciable lesion of the brain, nerves, or spinal cord." (&) Among the special diagnostic features may be mentioned: Kernig's Sign. — When the thigh is flexed at right angles to the abdomen, the leg can be extended upon the thigh nearly in a straight line. If meningitis be present, strong contractures of the flexors prevent the full extension of the leg on the thigh. Lumbar Puncture. — The procedure is quite harmless, and in a majority of the cases can be done without general anaesthesia, with the aid of a local freezing mixture. As a rule, it is best in children to give a whiff or two of chloroform. The patient is turned on the right side with the back bowed, the knees drawn up, and the left shoulder forward. As a rule, there is no difficulty in finding the spinal processes, and with the thumb or index finger of the left hand as a guide, a small aspirator needle or that of the antitoxin syringe is inserted to one side of the median line and thrust deeply into the third lumbar interspace in an upward and inward direction. At a variable distance, according to the age and musculature, the needle enters the spinal canal — about two and a half centimetres in infants and from four to six centimetres in adults. The fluid runs, as a rule, drop by drop, and when meningitis is present it is usually turbid, sometimes purulent, occasionally bloody. Meningitis may be present with a clear fluid. The pressure under which the fluid flows may reach 250-300 mm., the normal being about 120 mm. Coverglass preparations should be made and studied, and the character of the organisms carefully noted. The cover-slip preparations may give the diagnosis at once. In acute cases of cerebro-spinal fever the organisms may be present in large numbers. There is rarely any difficulty in determining  between the pneumococcus and the diplococcus intracellularis.

  
    164 SPECIFIC INFECTIOUS DISEASES. Should the fluid be sterile and tuberculosis 'suspected;, a guinea-pig may be inoculated. . , Prognosis. — Hirsch states that the' mortality has ranged in various epidemics from 20 to 75 per cent. In children the death-rate is much higher than in adults. Treatment. — The high rate of mortality which has existed in most epidemics indicates the fu.iility of the various therapeutical agents which have been recommended. When we consider the nature of the local disease and the fact that, so far as we know, tuberculous and other secondary forms of cerebro-spinal meningitis are invariably fatal, we may wonder rather that recovery follows in any case. In strong robust patients the local abstraction of blood by wet cups on the nape of the neck relieves the pain. General bloodletting is rarely indicated. Cold to the head and spine, which was used in the first epidemics by New England physicians, is of great service. A bladder of ice to the head, or an ice-cap, and the spinal ice-l^a^ may be continuously employed. The latter is very beneficial. Hydrotherapy should be systematically used, in the form of the tub bath, at 98°, as recommended by Aufrecht. Netter speaks highly of its good effects, and we have alsovseen it do good. It may be given every third hour. If any counter-irritation is thought necessary, the skin of the back of the neck may be lightly touched with the Paquelin thermocautery. Blisters, which have been used, so much, are of doubtful benefit. The lumbar puncture seems helpful in cases with coma or convulsions, and in any case it does no harm. Of internal remedies opium may be given freely, best as morphia hypodermically. Mercury has no special influence on meningeal inflammation. Iodide of potassium is warmly recommended by some writers. Quinine in large doses, ergot, belladonna and Calabar bean have had advocates. Bromide of potassium may be employed in the milder cases, but it is not so useful as morphia to control the spasms. Intraspinal injections have been tried, and in one of our cases Cushing opened and drained the spinal canal. Diphtheria antitoxin has been used with success in the recent New York epidemic. A serum has been prepared and has been used with encouraging success. Flexner recommends doses of 30 cc. of his serum to be injected directly into the spinal meninges after the withdrawal of 50 cc. of cerebro-spinal fluid. Of 400 cases thus treated, collected by Flexner and Jobling, 295 recovered. The diet should be nutritious, consisting of milk and strong broths while the fever persists. Many cases are very difficult to feed, and Heubner recommends forced alimentation with the stomach-tube. The cases seem to bear stimulants well, and whisky or brandy may be given freely when there are signs of a failing heart. XV. LOBAR PNEUMONIA. (Croupous or Fibrinous Pneumonia ; Pneumonitis ; Lung Fever.) Definition. — An infectious disease characterized by inflammation of the lungs, toxaemia of varying intensity, and a fever that usually terminates by crisis. Secondary infective processes are common. The Micrococcus lanceolafus of Fraenkel is present in a large proportion of the cases.

  
    LOBAR PNEUMONIA. 165 History. — The disease was known to Hippocrates and the old Greek physicians, by whom it was confounded with pleurisy. Among the ancients, Aretseus gave a remarkable description. " Euddy in countenance, but especially the cheeks ; the white of the eyes very bright and fatty ; the point of the nose flat ; the veins in the temples and neck distended ; loss of appetite ; .pulse, at first, large, empty, very frequent, as if forcibly accelerated ; heat indeed, externally, feeble, and more humid than natural, but, internally, dry and very hot, by means of which the breath is hot; there is thirst, dryness of the tongue, desire of cold air, aberration of mind; cough mostly dry, but if anything be brought up it is a frothy phlegm, or slightly tinged with bile, or with a very florid tinge of blood. The blood-stained is of all others the worst." At the end of the seventeenth and the beginning of the eighteenth century Morgagni and Valsalva made many accurate clinical and anatomical observations on the disease. Our modern knowledge dates from Laennec (1819), whose masterly description of the physical signs and morbid anatomy left very little for subsequent observers to add or modify. Incidence. — One of the most wide-spread and fatal of all acute diseases, pneumonia has become the " Captain of the Men of Death," to use the phrase applied by John Bunyan to consumption. In England and Wales in 1903 there were 40,725 deaths from this cause; 13,308 were attributed to lobar pneumonia, 17,435 to broncho-pneumonia, 10 to epidemic pneumonia, 316 to septic pneumonia, while 19,869 were registered as from pneumonia without further qualification. In 1903 there were 36,536 deaths from all forms of pneumonia, 31,633 in 1901, and 36,147 in 1900. The total number of deaths rose above 30,000 in 1890 and 1891 after the influenza, and fell again in 1894 to 18,000 (Tatham). The United States Census Keport for 1900 gives 106.1 deaths from pneumonia per 1,000 deaths, against 90.6 in 1890 and 83.30 in 1880. An apparent increase is noted in the larger cities, particularly N"ew York and Chicago. In Greater New York in 1904, out of a total of 43,700 deaths, there were 8,360 deaths from pneumonia, 19.5 per cent, against 16.5 per cent in 1903, 17 per cent in 1903, 16 per cent in 1901, and 14.7 per cent in 1898. In Chicago for the year 1903, out of a total of 38,914 deaths, 4,639, or 16 per cent, were from pneumonia, an increase of 18 per cent since the year 1900 (Eeynolds). Etiology. — Age. — To the sixth year the predisposition to pneumonia is marked; it diminishes to the fifteenth year, but then for each subsequent decade it increases. For children Holt's statistics of 500 cases give: First year, 15 per cent; from the second to the sixth year, 63 per cent; from the seventh to the eleventh year, 31 per cent; from the twelfth to the fourteenth year, 3 per cent. Lobar pneumonia has been met with in the new-born. The relation to age is well shown in the last U. S. Census Eeport for 1900. The death-rate in persons from fifteen to forty-five years was 100.05 per 100,000 of population; from forty-five to sixty-five years it was 363.13; and in persons sixty-five years of age and over it was 733.77. Pneumonia may well be called the friend of the aged. Taken off by it in an acute, short, not often painful illness, the old man escapes those " cold gradations of decay " so distressing to himself and to his friends. Sex. — Males are more frequently affected than females. Eace. — In the United States pneumonia is more fatal in negroes than

  
    166 SPECIFIC INFECTIOUS DISEASES. among the wMtes. Among the former, at the Johns Hopkins Hospital, the mortality was rarely under 30 per cent, against an average of about 25 per cent in the latter. Social Coxditiox. — The disease is more common in the cities. Individuals who are much exposed to hardship and cold are particularly liable to the disease. N'ewcomers and immigrants are stated to be less susceptible than native inhabitants. Peesonal Condition. — Debilitating causes of all sorts render individuals more susceptible. Alcoholism is perhaps the most potent predisposing factor. Eobust, healthy men are, however, often attacked. Previous Attack. — Xo other acute disease recurs in the same individual with such frequency. Instances are on record of individuals who have had ten or more attacks. The percentage of recurrences has been placed as high as 50. iNTetter gives it as 31, and he has collected the statistics of eleven observers who place the percentage at 26.8. Among the highest figures for recurrences are those of Benjamin Push, 28, and Andral, 16. Teauiia — Coxtusiox-pxeu:moxia. — Pneumonia may follow directly upon injury, particularly of the chest, without necessarily any lesion of the lung. Litten gives 4.-1 per cent. Stem 2.8 per cent. There have been several wellmarked cases at the Jolms Hopkins Hospital. Stern describes three clinical varieties : first, the ordinary lobar pneumonia following a contusion of the chest wall ; secondly, atypical cases, with slight fever and not very characteristic physical signs ; thirdly, cases with the physical signs and features of bronchopneumonia. The last two varieties have a favorable prognosis. According to Ballard, workers in certain phosphate factories, where they breathe a very dusty atmosphere, are particularly prone to pneumonia. Cold has been for years regarded as an important etiological factor. The frequent occurrence of an initial chill has been one reason for this wide-spread belief. As to the close association of pneumonia with exposure there can be no question. "We see the disease occur either promptly after a wetting or a chilling due to some unusual exposure, or come on after an ordinary catarrh of one or two day's duration. Cold is now regarded simply as a factor in lowering the resistance of the bronchial and pulmonary tissues. Cli:^iate axd Seasox. — Climate does not appear to have very much iafluence, as pneumonia prevails equally in hot and cold countries. It is stated to be more prevalent ia the Southern than in the ISTorthem States, but an examination of the Census Eeports shows that there is very little difference in the various state groups. Much more important is the influence of season. Statistics are almost unanimous in placing the highest incidence of the disease in the winter and spring months. In ]\Iontreal, January, the coldest month of the year, but with steady temperature, has usually a comparatively low death-rate from pneumonia. The large statistics of Seitz from Munich and of Seibert of New York give the highest percentage in February and March. Bacteriology of Acute Lobar Pneumonia. — (a) Miceococcus lanceolaTUS, PXEUMOCOCCUS OR DiPLOCOCCUS PXEUMOXI^ OF FeAEXKEL AND WeICHSELBAmi. — In September, 1880, Sternberg inoculated rabbits with his own saliva and isolated a micrococcus. The publication was not made until April, 1881. Pasteur discovered the same organism ia the saliva of a child dead

  
    LOBAR PNEUMONIA. 167 of hydrophobia in December, 1880, and the priority of the discovery belongs to him, as his publication is dated January, 1881. There was, however, no susoicion that this organism was concerned in the etiology of lobar pneumonia, and it was not really until April, 1884, that Fraenkel determined that the organism found by Sternberg and Pasteur in the saliva, and known as the coccus of sputum septicaemia, was the most frequent germ in pneumonia. The organism is a somewhat elliptical, lance-shaped coccus, usually occurring in pairs ; hence the term diplococcus. It is readily demonstrated in coverglass preparations with the usual dyes and by the Gram method. About the organism in the sputum a capsule can always be demonstrated. Its cultural and biological properties present many variations, for a consideration of which the student is referred to the text-books on bacteriology. Scarcely any peculiarity is constant. A large number of varieties have been cultivated. Its kinship to Streptococcus pyogenes is regarded by many as very close, but the alkaline serum-water medium, containing inulin, recommended by His, serves to distinguish the pneumococcus from the streptococcus. Distribution in the Body. — In the bronchial secretions and in the affected lung the pneumococcus is readily demonstrated in smears, and in the latter in sections. By using large quantities of blood (3 to 6 cc.) diluted over twelve times with a liquid culture medium, preferably broth, Kinsey was able to isolate the pneumococcus from the blood during life in 19 of 25 cases, (&) Pneumococcus Under Othee Conditions. — (1) In the Mouth. — The studies of the Kew York Pneumonia Commission have shown that the pneumococcus is present in the mouths of a large proportion of healthy individuals, the various observers giving 80 to 90 per cent of positive results. The virulence is not always uniform, and Langcope and Fox were able to show that the saliva of the same individual increased in virulence during the winter months. Some persons always harbor a virulent variety. Buerger at the Mt. Sinai Hospital studied the communicability of the organism from one person to another, and it was found repeatedly that normal individuals — i. e., persons in whose mouths the pneumococcus was proved by repeated examinations to be absent — acquired the organisms by association with cases of pneumonia, or with healthy persons in whose saliva pneumococci were present. (2) Outside the Body. — The viability of the pneumococcus is not great. It has been found occasionally in the dust and sweepings of rooms, but Wood has shown (New York Commission Eeport) that the germs exposed to sunlight die in a very short time — an hour and a half being the limit. In moist sputum kept in a dark room the germs lived ten days, and in a badly ventilated room in which a person with pneumonia coughed, the germs suspended in the air retained their vitality for several hours. (3) The Pneumococcus in Other Diseases. — ^The organism is very widely distributed, and occurs in many conditions other than croupous pneumonia. An acute septiccemia without local lesion may occur, resembling the typhoid septicaemia, already described. In a case reported by Townsend, a girl, aged six, had pain in the abdomen, vomiting, and a temperature of 104.2°. There was no exudate in the throat. She died thirty hours after the onset of the symptoms. There was found a general infection with the pneumococcus in blood, lungs, spleen, and kidneys. As Eosenau has shown, a bacteriasmia may precede the development of the local lesion in the lungs. In terminal infec �

  
    168 SPECIFIC INFECTIOUS DISEASES. tions the pneiunococcus plays an important role. Flexner found it four times in acute peritonitis, eleven times in acute pericarditis, five times in acute endocarditis, and three times both in pleurisy and in acute meningitis. The germ has been associated with wide-spread epidemics of catarrh of the upper air passages, pneumococcus catarrh, almost like influenza, and sometimes with gastro-intestinal disturbances. An extraordinary number of local affections are due to the pneumococcus. It is a common cause of the primary and secondary hronclio-pneumonias. Infection of the accessory nasal sinuses is most important. Darling found them involved in 93 per cent of all pneumococcus infections coming to autopsy at Panama. Meningitis may be associated with pneumonia or endocarditis, but the so-called primary pneumococcus meningitis is almost always secondary to sinus infection, 90 per cent in 25 cases (Darling). Pericarditis, endocarditis, empyema, peritonitis, arteritis, conjunctivitis, otitis may be primary infections with this ubiquitous germ. (c) Bacillus pneumoxi^ of Feiedlaxdee. — This is a larger organism than the pneumococcus, and appears in the form of plump, short rods. It also shows a capsule, but presents marked biological and cultural differences from Fraenkel's pneumococcus. It occurred in 9 of Weichselbaum's 129 cases. It may cause broncho-pneumonia and other affections, but probably is not a cause of genuine lobar pneumonia. The exudate in pneumonias caused by this bacillus is usually more viscid and pnnrpr in fibrin than tbat in diplacoccus pneumonias. (fZ) Other Organisms. — Various bacteria ma}^ be associated with the pneumococcus in lobar pneumonia, the most common of these being Streptococcus pyogenes, the pyogenic staphylococci, and Friedlander's pneumobacillus; but while these latter may cause broncho-pneumonias, the)'' have not been satisfactorily demonstrated to be other than secondary invaders in lobar pneumonia. Likewise the pneumonias caused by Bacillus typhosus,. Bacillus diphtherice, and the influenza bacillus are not to be identified with true lobar pneumonia. Clinically, the infectious nature of pneumonia was recognized long before we knew anything of the pneumococcus. Among the features which favored this view were the following: First, the disease is similar to other infections in its mode of outbreak. It may occur in endemic form, localized in certain houses, in barracks, jails, and schools. As many as ten occupants of one house have been attacked. I have seen three members of a family consecutively attacked with a most malignant t}^pe of pneumonia. Among the more remarkable endemic outbreaks is that reported by W. B. Eodman, of Frankfort, Ky. In a prison with a population of 735 there occurred in one year 118 cases of pneumonia with 25 deaths. The disease may assume epidemic proportions. In the Middlesborough epidemic, so carefully studied by Ballard, there were 682 persons attacked, with a mortality of 21 per cent. During some years pneumonia is so prevalent that it is practically pandemic. Direct contagion is suggested by the fact that a patient in the next bed to a pneumonia case may take th£^3ispasp, or !<3.fir_3 cases may follow in rapid succession m a ward. iF is very exceptional, however, for nurses or doctors to be attacked. Secondly, as inother acute infections, the constitutional symptoms may bear^no_gro£ortion whatever_to_the severity of the local lesion. As is^ well

  
    LOBAR PNEUMONIA. 169 known, a patient may have a very small apex pneumonia which does not seri"on8ly~inrpair the breathing capacity, but which may be accompanied with the, most intensetoxic features,;  ■ Thirdly, the" clinical course of the disease is that of an acute infection. It is the very type of a self -limited disease, running a definite cycle in a way seen only in infectious disorders. Conditions Favoring Infection. — Some have already been referred to, but of many we are still ignorant. The one all-important fact, emphasized by the work of the New York Commission, is that a majority of us harbor the germ in mouth or nose or throat. It has been shown that the virulence varies at different periods, and with this may be associated the well-known seasonal prevalence of the disease. Some individuals are less resistant, and in no other acute disease may so many successive attacks occur in the same person. It is notorious that the negro race in the United States, in Panama, and in South Africa shows an extreme susceptibility ; on the other hand, the Chinese in the South African compounds show an extraordinary resistance to the disease (Porter). Probably for each one of us it is a battle between the degree of resistance and the virulence of the organism which we harbor. A catarrh of the upper air passages, exposure, alcoholism, etc., weaken the defences, and give the ever-present enemy a chance, either for a frontal attack in the lungs, in an acute pneumonia, or to make a flanking assault, on some unprotected region, causing a peritonitis, otitis, sinusitis, etc. Immunity and Serum Therapy. — The pneumococcus does not produce in artificial cultures any strong, soluble toxin analogous to the diphtheria toxin or the tetanus toxin, but its poison is contained within the bacterial cells, from which it may be extracted in various ways, or it may be set free from the dead or degenerated cocci. The possibility that the pneumococcus may secrete a soluble toxin in the infected human or animal body may be admitted, but of this there is no conclusive demonstration. By the use of living or dead pneumococci or their extracts, animals may be vaccinated against this organism, so that their blood-serum is capable of protecting susceptible animals against many times the minimal fatal dose of the virulent pneumococcus. Strong protective serum has thus been obtained from rabbits, horses, asses, cows, and other animals subjected to repeated inoculations with dead and living cultures of the pneumococcus. This specific serum is neither antitoxic nor bactericidal. Metchnikoft' believes that it acts by stimulating the leucocytes to ingest and destroy the pneumococci, but A. E. Wright and Douglas have shown that the protective constituent, which they call an opsonin, enters into chemical combination with the cocci, rendering them thereby more readily engulfed and digested by the phagocytes. Neufeld and Rimpau have reached a similar conclusion as to the mode of action of this immune serum. M. Wassermann fmds that the specific protective substances are formed in the bone-marrow, and thence distributed to the blood. There is evidence that similar specific substances are produced in human beings infected with this organism, and the crisis of pneumonia is explained by the formation and accumulation of these substances in the body. Many trials have been made of the curative value of antipneumococcic serum in the treatment of pneumonia, the serum made by Pane having been most extensively employed. Thus far it has not been shown that this serum

  
    170 SPECIFIC INFECTIOUS DISEASES. influences in any marked degree the course of the disease in man. Passler claims to have observed favorable results from the use of a polyvalent serum prepared according to a method devised by Eomer, and he advocates its emplo3'ment especially in patients with symptoms of severe infection. Morbid Anatomy. — Since the time of Laennec, pathologists have recognized three stages in the inflamed lung: engorgement, red hepatization^ and gray hepatization. In the stage of engorgement the lung tissue is deep red in color, flrmer to the touch, and more solid, and on section the surface is bathed with blood and serum. It still crepitates, though not so distinctly as healthy lung, and excised portions float. The air-cells can be dilated by insufflation from the bronchus. The capillary vessels are greatly distended, the alveolar epithelium swollen, and the air-cells occupied by a variable number of bloodcorpuscles and detached alveolar cells. In the stage of red hepatization the lung tissue is solid, firm, and airless. If the entire lobe is involved it looks voluminous, and shows indentations of the ribs. On section, the surface is dry, reddish-brown in color, and has lost the deeply congested appearance of the first stage. One of the most remarkable features is the friability; in striking contrast to the healthy lung, which is torn with difficulty. The surface has a granular appearance due to the fibrinous plugs filling the air-cells. The distinctness of this appearance varies greatly "with the size of the alveoli, which are about 0.10 mm. in diameter in the infant, 0.15 or 0.16 in the adult, and from 0.20 to 0.25 in old age. On scraping the surface with a knife a reddish viscid serum is removed, containing small granular masses. The smaller bronchi often contain fibrinous plugs. If the limg has been removed before the heart, it is not uncommon to find solid moulds of clot filling the blood-vessels. Microscopically, the air-cells are seen to be occupied by coagulated fibrin in the meshes of which are red blood-corpuscles, mononuclear and pohmuclear leucocytes, and alveolar epithelium. The alveolar walls are infiltrated and leucocytes are seen in the interlobular tissues. Cover-glass preparations from the exudate, and thin sections show, as a rule, the diplococci already referred to, many of which are contained within cells. Staphylococci and streptococci may also be seen in some cases. In the stage of gray hepatization the tissue has changed from a reddish-brown to a grayish-white color. The surface is moister, the exudate obtained on scraping is more turbid, the granules in the acini are less distinct, and the lung tissue is still more friable. The air-cells are densely filled with leucoc}i:es, the fibrin network and the red blood-corpuscles have largely disappeared. A more advanced condition of gray hepatization is that known as purulent infiltration, in which the lung tissue is softer and bathed with a purulent fluid. Small abscess cavities may form, and by their fusion larger ones, though this is a rare event in ordinary pneumonia. Resolution. — The changes in the exudate which lead to its resolution are due to an autolytic digestion by proteohi:ic enz}Tnes which are present much more abundantly in gray hepatization than in the preceding stage. The dissolved exudate is for the most part excreted by the kidneys. By following the nitrogen excess in the urine the progress of resolution may be followed and even an estimate formed of the amount of the exudate thus eliminated. In a study from my clinic H. W. Cook found in cases of delayed resolution that

  
    LOBAR PNEUMONIA. 171 the nitrogen excess in the urine (which persisted until the lung was clear) was very large, and he suggests that delayed resolution may really be a matter of continued exudation. General Details of the Morbid Anatomy. — In 100 autopsies, made by me at the General Hospital, Montreal, in 51 cases the right lung was affected, in 32 the left, in 17 both organs. In 27 cases the entire lung, with the exception, perhaps, of a narrow margin at the apex and anterior border, was consolidated. In 34 cases, the lower lobe alone was involved; in 13 cases, the upper lobe alone. When double, the lower lobes were usually affected together, but in three instances the lower lobe of one and the upper lobe of the other were attacked. In 3 cases, also, both upper lobes were affected. Occasionally the disease involves the greater part of both lungs; thus, in one instance the left organ with the exception of the anterior border was uniformly hepatized, while the right was in the stage of gray hepatization, except a still smaller portion in the corresponding region. In a third of the cases, red and gray hepatization existed together. In 22 instances there was gray hepatization. As a rule the unaffected portion of the lung is congested or oedematous. When the greater portion of a lobe is attacked, the uninvolved part may be in a state of almost gelatinous oedema. The unaffected lung is usually congested, particularly at the posterior part. This, it must be remembered, may be largely due to post-mortem subsidence. The uninflamed portions are not always congested and oedematous. The upper lobe may be dry and bloodless when the lower lobe is uniformly consolidated. The average weight of a normal lung is about 600 grammes, while that of an inflamed organ may be 1.500, 2,000, or jeven 2,500 grammes. The bronchi contain, as a rule, at the time of death a frothy serous fluid, rarely the tenacious mucus so characteristic of pneumonic sputum. The mucous membrane is usually reddened, rarely swollen. In the affected areas the smaller bronchi often contain fibrinous plugs, which may extend into the larger tubes, forming perfect casts. The bronchial glands are swollen and may even be soft and pulpy. The pleural surface of the inflamed lung is invariably involved when the process becomes superficial. Commonly, there is only a thin sheeting of exudate, producing slight turbidity of the membrane. In only two of the hundred instances the pleura was not involved. In some cases the fibrinous exudate may form a creamy layer an inch in thickness.    A serous exudation of variable amount is not uncommon. Lesions in Other Organs. — The heart, particularly its right chamber, is distended with firm, tenacious coagula, which can be withdravm from the vessels as dendritic moulds. In no other acute disease do we meet with coagula of such solidity. The spleen is often enlarged, though in only 35 of the 100 cases was the weight above 200 grammes. The kidneys show parenchymatous swelling, turbidity of the cortex, and, in a very considerable proportion of the cases — 25 per cent — chronic interstitial changes. Pericarditis is not infrequent, and occurs more particularly with pneumonia of the left side and with double pneumonia. In 5 of the 100 autopsies it was present, and in 4 of them the lappet of lung overlying the pericardium with its pleura was involved. Endocarditis is more frequent and occurred in 16 of the 100 cases. In 5 of these the endocarditis was of the simple character; in 11 the lesions were ulcerative. Of 209 cases of malig �

  
    172 SPECIFIC INFECTIOUS DISEASES. nant endocarditis Avhich I collected from the literature, 54 occurred in pneumonia. Kanthack found an antecedent pneumonia in 14.2 per cent of cases of infective endocarditis. In the recent figures collected by E. F. Wells, of 517 fatal cases of acute endocarditis, 22,3 per cent were in pneumonia. It is more common on the left than on the right side of the heart. Of 61 of a series of 107 cases of endocarditis in Professor Welch's laboratory in which cultures were made, pneumococci were found in 21. In 7 of the cases there was a general pneumoeoccic infection. Myocarditis and fatty degeneration of the heart may be present in protracted cases. Meningitis, which is not infrequent, may be associated with malignant endocarditis. It was present in 8 of the 100 autopsies. Of 20 cases of meningitis in ulcerative endocarditis 15 occurred in pneumonia. The meningitis is usually of the convex. Croupous or diphtheritic inflammation may occur in other parts. A croupous colitis, as pointed out by Bristowe, is not very uncommon. It occurred in 5 of my 100 post mortems. It is usually a thin, flaky exudation, most marked on the tops of the folds of the mucous membrane. In one case there was a patch of croupous gastritis, covering an area 2 by 8 cm., situated to the left of the cardiac orifice. The liver shows parenchymatous changes, and often extreme engorgement of the hepatic veins. Symptoms. — Course of the Disease in Typical Cases. — We know but little of the incubation period in lobar pneumonia. It is probably very short. There are sometimes slight catarrhal symptoms for a day or two. As a rule, the disease sets in jhruptly with a severe chill, which lasts from fifteen to thirty minutes or longer! In no acute disease is an initial chill so constant or so severe. The patient may be taken abruptly in the midst of his work, or may awaken out of a sound sleep in a rigor. The temperature taken during the chill shows that the fever has already begun. If seen shortly after the onset, the patient has usually features of an acute fever, and complains of headache and general pains. Within a few hours there is pain in the side, often of an agonizing character; a short, dry, painful cough begins, and the respirations are increased in frequency. Wlien seen on the second or third day, the picture in typical pneumonia is more distinctive than that presented by any other acute disease. The patient lies flat in bed, often on the affected side; the face is flushed, particularly one or both cheeks; the breathing is hurried, accompanied often with a short expiratory grunt; the alae nasi dilate with each inspiration ; herpes is usually present on the lips or nose ; the eyes are bright, the expression is anxious, and there is a frequent short cough which makes the patient wince and hold his side. The expectoration is blood-tinged and extremely tenacious. The temperature may be 104° or 105°. The pulse is full and bounding and the pulse-respiration ratio much disturbed. Examination of the lungs shows the physical signs of consolidation— ^blowing breathing and fine rales. After persisting for from seven to ten days the crisis occurs, and with a fall in the temperature the patient passes from the condition of extreme distress and anxiety to one of comparative comfort. Special Features. — The fever rises rapidly, and the height may be 104° or 105° within twelve hours. Having reached the fastigium, it is remarkably

  
    LOBAR PNEUMONIA. 173 constant. Often the tAvo-hour temperature chart will not show for two days more than a degree of variation. In children and in cases without chill the Jan. 10 H i2 i3 li is 16 17 IS 10 Beep. Euke 190 Temp, 109 96 Temp. Reap, Stools Urine )ay of BLACK, TEMPERATURE J RED, PULSE J BLUE, RESPIRATiON. Chart X. — Fever, Pulse, and Respiration in Lobar Pneumonia. rise is more gradual. In old persons and in drunkards the temperature range is lower than in children and in healthy individuals ; indeed, one occasionally meets with an afebrile pneumonia.
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    174 SPECIFIC INFECTIOUS DISEASES. The Ceisis. — After the fever has persisted for from five to nine or ten days there is an abrupt drop, known as the crisis, which is one of the most characteristic features of the disease. The day of the crisis is variable. It is very uncommon before the third day, and rare after the twelfth. I have seen it as early as the third day. From the time of Hippocrates it has been thought to be more frequent on the uneven days, particularly the fifth and seventh. A precritical rise of a degree or two may occur. In one case the temperature rose from 105° to nearly 107°, and then in a few hours fell to normal. ISTot even after the chill in malarial fever do we see such a prompt and rapid drop in the temperature. The usual time is from five to twelve hours, but often in an hour there ma}^ occur a fall of sis or eight degrees (S. West). The temperature may be subnormal after the crisis, as low as 96° or 97°. Usually there is an abundant sweat, and the patient sinks into a comfortable sleep. The day after the crisis there may be a slight post-critical rise. A pseudo-crisis is not very uncommon, in which on the fifth or sixth day the temperature drops from 104° or 105° to 102°, and then rises again. When the fall takes place gradually witliin twenty-four hours it is called a protracted crisis. If the fever persists beyond the twelfth day, the fall is likely to be by lysis. In children this mode of termination is common, and occurred in one-third of a series of 183 cases reported by Morrill. Occasionally in debilitated individuals the temperature drops rapidly just before death; more frequently there is an ante-mortem elevation. In cases of delayed resolution the fever may persist for six or eight weeks. The crisis is the most remarkable single phenomenon of pneumonia. With the fall in the fever the respirations become reduced almost to normal, the pulse slows, and the patient passes from perhaps a state of extreme hazard and distress to one of safety and comfort, and yet, so far as the physical examination indicates, there is with the crisis no special change in the local condition in the lung. Pain. — There is early a sharp, agonizing pain, generally referred to the region of the nipple or lower axilla of the affected side, and much aggravated on deep inspiration and on coughing. It is associated, as Aretaus remarks, with involvement of the pleura. It is absent in central pneumonia, and much less frequent in apex pneumonia. The pain may be severe enough to require a hypodermic injection of morphia. As has been recognized for many years, the pain may be altogether abdominal, either central or in the right iliac fossa, suggesting appendicitis. Crozer Griffith, calling attention to the frequency of the simulation in children, reports 8 cases, and has collected 34 cases from the literature, many in adults. The operation for appendicitis has been performed. Dyspnoea is an almost constant feature. Even early in the disease the respirations may be 30 in the minute, and on the second or third day between 40 and 50. The movements are shallow, evidently restrained, and if the patient is asked to draw a deep breath he cries out with the pain. Expiration is frequently interrupted by an audible grunt. At first with the increased respiration there may be no sensation of distress. Later this may be present in a marked degree. In children the respirations may be 80 or even 100. Many factors combine to produce the shortness of breath — the pain in the side, the toxaemia, the fever, and the loss of function in a considerable area of the lung tissue. Sometimes there appear to be nervous factors at work.

  
    LOBAR PNEUMONIA. 175 That it does not depend upon the consolidation is shown by the fact that after the crisis, without any change in the local condition of the lung, the number of respirations may drop to normal. The ratio between the respirations and the pulse may be 1 to 2 or even 1 to 1.5, a disturbance rarely so^ marked in any other disease. Cough. — This usually comes on with the pain in the side, and at first is dry, hard, and without any expectoration. Later it becomes very characteristic— frequent, short, restrained, and associated with great pain in the side. In old persons, in drunkards, in the terminal pneumonias, and sometimes in young children, there may be no cough. After the crisis the cough usually becomes much easier and the expectoration more easily expelled. The cough is sometimes persistent, continuous, and by far the most aggravated and distressing symptom of the disease. Paroxysms of coughing of great intensity after the crisis suggest a pleural exudate. Sputum. — A brisk haemoptysis may be the initial symptom. At first the sputum may be mucoid, but usually after twenty-four hours it becomes bloodtinged, viscid, and very tenacious. At first quite red from the unchanged blood, it gradually becomes rusty or of an orange 3'^ellow.- The tenacious viscidity of the sputum is remarkable ; it often has to be wiped from the lips of the patient. When jaundice is present it may be green or yellow. In low types of the disease the sputum may be fluid and of a dark brown color^ resembling prune juice. The amount is very variable, ranging from 100 to 300 cc. in the twenty-four hours. In 100 cases in my clinic studied by Emerson, in 16 there was little or no sputum; in 32 it was typically rusty; in 33 blood-streaked ; in 3 cases the sputum was very bloody. In children and very old people there may be no sputum whatever. After the crisis the quantity is variable, abundant in some cases, absent in others. Microscopically, the sputum consists of leucocytes, mucus corpuscles, red blood-corpuscles in all stages of degeneration, and bronchial and alveolar epithelium. Hsematoidin crystals are occasionally met with. Of micro-organisms the pneumococcus is usually present, and sometimes Friedlander's bacillus and the influenza bacillus. Very interesting constituents are small cell moulds of the alveoli and the fibrinous casts of the bronchioles; the latter may be very plainly visible to the naked eye, and sometimes may form good-sized dendritic casts. Chemically, the expectoration is particularly rich in calcium chloride. Physical Signs. — Inspection. — The position of the patient is not constant. He usually rests more comfortably on the affected side, or he is propped up with the spine curved toward it. Orthopnoea is rare. In a small lesion no differences may be noted between the sides; as a rule, movement is much less on the affected side, which may look larger. With involvement of a lower lobe, the apex on the same side may show greater movement. The compensatory increased movement on the sound side is sometimes very noticeable even before the patient's chest is bared. The intercostal spaces are not usually obliterated. When the cardiac lappet of the left upper lobe is involved there may be a marked increase in the area of visible cardiac pulsation. Pulsation of the affected lung may cause a marked movement of the chest wall (Graves). Other points to be noticed in the inspection are the frequency of the respiration, the action of the accessory muscles, such as the

  
    176 SPECIFIC INFECTIOUS DISEASES. sterno-cleido-mastoids and scaleni, and the dilatation of the nostrils with each inspiration. Mensuration may show a definite increase in the volume of the side affected, rarely more, however, than 1 or 1^ cm. Palpation. — The lack of expansion on the affected side is sometimes more readily perceived by touch than b}'' sight. The pleural friction may be felt. On asking the patient to count, the voice fremitus is greatly increased in comparison with the corresponding point on the healthy side. It is to be remembered that if the bronchi are filled with thick secretion, or if, in what is known as massive pneumonia, they are filled with fibrinous exudate, the tactile fremitus may be diminished. It is always well to ask the patient to cough before testing the fremitus. Percussion. — In the stage of engorgement the note is higher pitched and may have a somewhat tympanitic quality, the so-called Skoda's resonance. This can often be obtained over the lung tissue just above a consolidated area. L. A. Conner calls attention to a point which all observers must have noticed, that, when the patient is lying on his side, the percussion at the dependent base is " deeper and more resonant than that of the upper side," which by contrast may seem abnormal, and there may even be a faint tubular element added to the vesicular breathing on the compressed side. When the lung is hepatized, the percussion note is dull, the qualit}^ varying a good deal from a note which has in it a certain tympanitic quality to one of absolute flatness. There is not the wooden flatness of effusion and the sense of resistance is not so great. During resolution the tympanitic quality of the percussion note usually returns. For weeks or months after convalescence there may be a higherpitched note on the affected side. Wintrich's change in the percussion note when the mouth is open may be very well marked in pneumonia of the upper lobe. Occasionally there is an almost metallic quality over the consolidated area, and when this exists with a very pronounced amphoric quality in the breathing the presence of a cavity may be suggested. In deep-seated pneumonias there may be for several days no change in the percussion note. Auscultation, — Quiet, suppressed breathing in the affected part is often a marked feature in the early stage, and is always suggestive. Only in a few cases is the breathing harsh or puerile. Yery early there is heard at the end of inspiration the fine crepitant ]'ale,a series of minute cracklings heard close to the ear, and perhaps not audible until a full breath is drawn. This is probably a fine pleural crepitus, as J. B. Leaming maintained; it is usually believed to be produced in the air-cells and finer bronchi by the separation of the sticky exudate. In the stage of red hepatization and when dulness is well defined, the respiration is tubular, similar to that heard in health over the larger bronchi. It is heard first with expiration (a point noted by James Jackson, Jr.), and is soft and of low pitch. Gradually it becomes more intense, and finally presents an intensit}^ unknown in any other pulmonary affection — of high pitch, perfectly dry. and of equal length with inspiration and expiration. It is simply the propagation of the laryngeal and tracheal sounds through the bronchi and the consolidated lung tissue. The permeability of the bronchi is essential to its production. Tubular breathing is absent in the excessively rare cases of massive pneumonia in which the larger bronchi are completely filled with exudation. When resolution begins mucous rales

  
    LOBAR PNEUMONIA. 177 of all sizes can be heard. At first they are small and have been called the redux-crepitus. The voice-sounds and the expiratory grunt are transmitted through the consolidated lung with great intensity. This bronchophony may have a carious nasal quality, to which the term aegophony has been given. There are cases in which the consolidation is deeply seated — so-called central pneumonia, in which the physical signs are slight or even absent, yet the cough, the rusty expectoration, and general features make the diagnosis certain. Circulatory Symptoms. — During the chill the pulse is small, but in the succeeding fever it becomes full and bounding. In cases of moderate severity it ranges from 100 to 116. It is not often dicrotic. In strong, healthy individuals and in children there may be no sign of failing pulse throughout the attack. With extensive consolidation the left ventricle may receive a very much diminished amount of blood and the pulse in consequence may be small. In the old and feeble it may be small and rapid from the outset. The pulse may be full, soft, very deceptive, and of no value whatever in prognosis. Blood Pressuee. — During the first few days there is no change. The' extent of involvement seems to have no effect upon the peripheral blood pressure. In the toxic cases the pressure may begin to fall early; a drop of 15-20 mm. Hg. is perfectly safe, but a progressive fall indicates the need of stimulation. A sudden drop is rarely seen except just before death. A slow, gradual fall of more than 20 mm. Hg. means cardio-vascular asthenia, and calls for an increase in the stimulation. The crisis has no efl^ect on the blood pressure. The heart-sounds are usually loud and clear. During the intensity of the fever, particularly in children, hruits are not uncommon both in the mitral and in the pulmonic areas. The second sound over the pulmonary artery is accentuated. : Attention to this sign gives a valuable indication as to the condition of the lesser circulation. With distention of the right chambers and failure of the right ventricle to empty itself completely the pulmonary second sound becomes much less distinct. When the right heart is engorged there may be an increase in the dulness to the right of the sternum. With gradual heart weakness and signs of dilatation the long pause is greatly shortened, the sounds approach each other in tone and have a foetal character (embryocardia). There may be a sudden early collapse of the heart with very feeble, rapid pulse and increasing cyanosis. I have known this to occur on the third day. Even when these symptoms are very serious recovery may take place. In other instances without any special warning death may occur even in robust, previously healthy men. The heart weakness may be due to paralysis of the vaso-motor centre and consequent lowering of the general arterial pressure. The soft, easily compressed pulse, with the gray, ashy facies, cold hands and feet, the clammy perspiration, and the progressive prostration tell of a toxic action on the vaso-motor centres. Endocarditis and pericarditis will be considered under complications. ' BLOODi — Anaemia is rarely seen. Bollinger has called attention to an oligaemia due to the large amount of exudate. A decrease in the red cells may occur %% the, time of the crisis. There is in most cases a leucocytosis, which appears early, persists, and disappears with the crisis. The leucocytes may 13
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    178 SPECIFIC INFECTIOUS DISEASES. number from 12,000 to 40.000 or even 100.000 per cubic millimetre. The fall in the leucoc].1:es is often slower than the drop in the fever, particularly when resolution is delayed. The annexed chart shows well the coincident drop in the fever and in the number of the leucocytes. The leucocytosis bears relation to the extent of the exudate. In malignant pneumonia the leucocyFeb., 1893 16 1 17 1 13 1 19 1 20 1 21 1 22 6m612 6m6l26m612 6m6 126m6 12 6m6 12 6m6 105* 10i° 103° 102° 101° 100° 99° 98° 60,000 10,000 30,000 20,000 18,000 16,000 U,000 12,000 10,000 8,000 _C,000__ i,000 2,000 1 1 ! 1 I 1 1 ! 1 V 1 \ 1 1 1 1 \ k A' 1 \ V / v \ / iVi lY. 1 \ \ A A / \ / \ ■---i ^ V ._. """t" i 1 ' : 1 1 1 1 ! I 1 i 1 1 i i • 1 1 1 1 1 ! 1 1 ! 1 1 i 1 1 i 1 1 1 1 ^ 1 --— --~ — -— --= 4^^ :-■ ;\ I \ Chart XI. tosis may be absent, and in any case the continuous absence ma}'' be regarded as an unfavorable sign. A striking feature in the blood-slide is the richness and density of the fibrin network. This corresponds to the great increase in the fibrin elements, the proportion rising from 4 to 10 parts per thousand. The blood-plates are greatly increased.

  
    LOBAR PNEUMONIA. 179 Digestive Organs. — The tongue is white and furred, and in severe toxic cases rapidly becomes dry. Vomiting is not uncommon at the onset in children. The appetite is lost. Constipation is more common than diarrhoea. A distressing and sometimes dangerous symptom is meteorism. Fibrinous, pneumococcic exudates may occur in the conjunctivae, nose, mouth, prepuce, and anus (Gary). The liver may be depressed by the large right lung, or enlarged from the engorged right heart, or as a result of the infection. The spleen is usually enlarged, and the edge can be felt during a deep inspiration. Skin. — Among cutaneous symptoms one of the most interesting is the association of herpes with pneumonia. Not excepting malaria, we see labial herpes more frequently in this than in any other disease, occurring, as it does, in from 12 to 40 per cent of the cases. It is supposed to be of favorable prognosis, and figures have been quoted in proof of this assertion. It may also occur on the nose, genitals, and anus. Its significance and relation to the disease are unknown. At the height of the disease sweats are not common, but at the crisis they may be profuse. Eedness of one cheek is a phenomenon long recognized in connection with pneumonia, and is usually on the same side as the disease. A diffuse erythema is occasionally seen, and in rare cases purpura. Jaundice is referred to among the complications. Urine. — Early in the disease it presents the usual febrile characters of high color, high specific gravity, and increased acidity. A trace of albumin is very common. There may be tube-casts, and in a few instances the existence of albumin, tube-casts, and blood indicates the presence of an acute nephritis. The urea and uric acid are usually increased at first, but may be much diminished before the crisis, to increase greatly with its onset. Eobert Hutchison's researches show that a true retention of chlorides within the body takes place, the average amount being about 2 grams daily. It is a more constant feature of pneumonia than of any other febrile disease, and this being the ease, a diminution of the chlorides in the urine may be of value in the diagnosis from pleurisy with effusion or empyema. It is to be remembered that in dilatation of the stomach chlorides may be absent. Hsematuria is a rare complication. Cerebral Symptoms. — Headache is common. In children convulsions occur frequently at the outset. Apart from meningitis, which will be considered separately, one may group the cases with marked cerebral features into — First, the so-called cerebral pneumonias of children, in which the disease sets in with a convulsion, and there are high fever, headache, delirium, great irritability, muscular tremor, and perhaps retraction of the head and neck. The diagnosis of meningitis is usually made, and the local affection may be overlooked. Secondly, the cases with maniacal symptoms. These may occur at the very outset, and I once performed an autopsy on a case in which there was no suspicion whatever that the disease was other than acute mania. The house physician should give instructions to the nurses to watch such cases very carefully. On March 22, 1894, a patient who had been doing very well, with the exception of slight delirium, while the orderly was out of the room for a few moments, got up, raised the window, and jumped out, sustaining a fracture of the leg and of the upper lumbar vertebrae, of which he died. Thirdly, alcoholic cases with the features of delirium tremens. It should

  
    180 SPECIFIC INFECTIOUS DISEASES. be an invariable rule, even if fever be not present^ to examine the lungs in a case of mania a potu. Fourthly, cases with toxic features, resembling rather those of uraemia. Without a chill and without cough or pain in the side, a patient may have fever, a little shortness of breath, and then gradually grow dull mentally, and within three days be in a condition of profound toxgemia with low, muttering delirium. It is stated that apex pneumonia is more often accompanied with severe delirium. Occasionally the cerebral sjonptoms occur immediately after the crisis. 3Iental disturbance may persist during and after convalescence, and in a few instances delusional insanity follows, the outlook in which is favorable. Complications. — Compared with typhoid fever, pneumonia has but few complications and still fewer sequelse. The most important are the following : Pleurisy is an inevitable event when the inflammation reaches the surface of the lung, and thus can scarcely be termed a complication. But there are cases in which the pleuritic features take the first place — cases to which the term pleuro-pneumonia is applicable. The exudation may be sero-fibrinous with copious effusion, differing from that of an ordinary acute pleurisy in the greater richness of the fibrin, which may form thick, tenacious, curdy layers. Pneumonia on one side with extensive pleurisy on the other is sometimes a puzzling complication to diagnose, and an aspirator needle may be required to settle the question. Empyema is one of the most common complications, and has of late increased in frequency. During the eight 3'ears, 1883-'90, there were at Guy's Hospital 7 cases of emp^-ema among 445 cases of pneumonia, while in the eight years, 1891-'98, there were 38 cases among 896 cases of pneumonia (Hale White). Influenza may be responsible for the increase. The pneumococcus is usually present; in a few the streptococcus, in which case the prognosis is not so good. Eecurrence of the fever after the crisis or persistence of it after the tenth day, with sweats, leucocytosis, and perhaps an aggravation of the cough, are suspicious symptoms. The dulness persists at the base, or may extend. The breathing is feeble and there are no rales. Such a condition may be closely simulated, of course, by the thickened pleura. Exploratory aspiration may settle the question at once. There are obscure cases in which the pus has been found only after operation, as the collection may be very small. Pericarditis was present in 31 of 665 patients in my wards at the Johns Hopkins Hospital (Chatard). It is often a terminal afiair and overlooked. The mortality is very high; 29 of the 31 cases died. Pleurisy is an almost constant accompaniment, being present in 28 of the 29 autopsies in our series. In only 3 cases was the effusion purulent and in large amount. Endocarditis. — ^^The valves on the left side are more commonly attacked, and particularly if the seat of arterio-sclerosis. It is particularly liable to attack persons with old valvular disease. There may be no symptoms indicative of this complication even in very severe cases. It may, however, be suspected in cases (1) in which the fever is protracted and irregular; (2) when signs of septic mischief arise, such as chills and sweats; (3) when embolic phenomena appear. The frequent complication of meningitis with

  
    LOBAR PNEUMONIA. 181 the endocarditis of pneumonia, which has already been mentioned, gives prominence to the cerebral symptoms in these cases. The physical signs may be very deceptive. There are instances in which no cardiac murmurs have been heard. In others the occurrence under observation of a loud, rough murmur, particularly if diastolic, is extremely suggestive. Thrombosis. — Ante-mortem clotting in the heart, upon which the old writers laid great stress, is very rare. Thrombosis in the peripheral veins is also uncommon. Two cases occurred at my clinic, which have been reported by Steiner, who was able to collect only 41 cases from the literature. In 37 out of 32 cases which were fully reported, the thrombosis occurred during convalescence. It is almost always in the femoral veins. A rare complication is embolism of one of the larger arteries. I saw in Montreal an instance of embolism of the femoral artery at the height of pneumonia, which necessitated amputation at the thigh. The patient recovered. Aphasia has been met with in a few instances, setting in abruptly with or without hemiplegia. Meningitis is perhaps the most serious complication of pneumonia. It varies very much at different times and in different regions. My Montreal experience is rather exceptional, as 8 per cent of the fatal cases had this complication. It usually comes on at the height of the fever, and in the majority of the cases is not recognized unless, as before mentioned, the base is involved, which is not common. Occurring later in the disease, it is more easily diagnosed. In some cases it is associated with infective endocarditis. The pneumococcus has been found in the exudate. Peripheral neuritis is a rare complication, of which several cases have been described. Gastric complications are rare. A croupous gastritis has already been mentioned. The croupous colitis may induce severe diarrhoea. Abdominal Pain. — It is by no means uncommon to have early pain, either in the region of the umbilicus or in the right iliac fossa, and a suspicion of appendicitis is aroused; indeed, a catarrhal form of this disease may occur eoincidently with the pneumonia. In other instances so localized may the pain be in the region of the pancreas, associated with meteorism and high fever, that the diagnosis of acute hsemorrhagic pancreatitis is made. Such a case occurred in February, 1905, in the wards of my colleague Dr. Halsted. The patient was admitted in a desperate condition, all the symptoms were abdominal, and the apex pneumonia was not discovered. Peritonitis is a rare complication, of which we have had only two or three instances. It is sometimes in the upper peritonaeum, and a direct extension through the diaphragm. It is usually in the severer cases and not easy to recognize. In one case, indeed, in which there was a friction along the costal border, which we thought indicated a peritonitis, it was communicated from the diaphragmatic pleura. Meteorism is not infrequent, and is sometimes serious. In some cases it may be due to a defect in the mechanical action of the diaphragm, in others to an acute septic catarrh of the bowels, or to a toxic paresis of the walls, occasionally to peritonitis. Jaundice occurs with curious irregularity in different outbreaks of the disease. In Baltimore it was more common among the negro patients. It sets in early, is rarely very intense, and has not the characters of obstructive Jaundice. There are cases in which it assumes a very serious form. The mode of production is not well ascertained. It does not appear

  
    182 SPECIFIC INFECTIOUS DISEASES. to bear any definite relation to the degree of hepatic engorgement, and it is not always due to catarrh of the ducts. Possibly it may be, in great part, hasmatogenons. Parotitis occasionally occurs, commonly in association with endocarditis. In children, middle-ear disease is not an infrequent complication. B right's disease does not often follow pneumonia. The relations of arthritis and pneiunonia are xers' interesting. It may precede the onset, and the pneumonia, possibly with endocarditis and pleurisy, may occur as complications. In other instances at the height of an ordinary pneumonia one or two joints may become red and sore. On the other hand, after the crisis has occurred pains and swelling may come on in the joints. Relapse. — There are cases in which from the ninth to the eleventh day the fever subsides, and after the temperature has been normal for a day or two a rise occurs and fever may persist for another ten days or even two weeks. Though this might be termed a relapse, it is more correct to regard it as an instance of an anomalous course of delayed resolution. Wagner, who has studied the subject carefully, says that in his large experience of 1,100 cases he met with only 3 doubtful cases. "WTien it does occur, the attack is usually abortive and mild. In the case of Z. E. (Medical Xo. J. H. H., 4223), with pneumonia of the right lower lobe, crisis occurred on the seventh day, and after a normal temperature for thirteen days he was discharged. That night he had a shaking chill, followed by fever, and he had recurring chills with reappearance of the pneumonia. In a second case (Medical No. J. H. H., 4538) crisis occurred on the third day, and there was recurrence of pneumonia on the thirteenth day. Recurrence is more common in pneumonia than in any other acute disease. Eush gives an instance in which there were 28 attacks. Other authorities narrate cases of 8, 10, and even more attacks. Convalescence in pneumonia is usually rapid, and sequelge are rare. After the crisis, sudden death has occurred when the patient has got up too soon. With the onset of fever and persistence of the leucocytosis the afEected side should, be very carefully examined for pleurisy. With a persistence of the dulness the physical signs may be obscure, but the use of a small exploratory needle will help to clear the diagnosis. Clinical Varieties. — Local variations are responsible for some of the most marked deviations from the usual type. Apex pneumonia is said to be more often associated with ad}Tiamic features and with marked cerebral symptoms. The expectoration and cough may be slight. Migratory or creeping pneumonia., a form which successively involves one lobe after the other. Douhle pneumonia has no peculiarities other than the greater danger connected with it. Massive pneumonia is a rare form, in which not alone the air-cells but the bronchi of an entire lobe or even of a lung are filled with the fibrinous exudate. The auscultatory signs are absent; there is neither fremitus nor tubular breathing, and on percussion the lung is absolutely flat. It closely resembles pleurisy with effusion. The moulds of the bronchi may be expectorated in violent fits of coughing.

  
    LOBAR PNEUMONIA, 183 Central Pneumonia. — The inflammation may be deep-seated at the root of the lung or centrally placed in a lobe, and for several days the diagnosis may be in doubt. It may not be until the third or fourth day that a pleural friction is detected, or that dulness or blowing breathing and rales are recognized. I saw in 1898 with Drs. H. Adler and Chew a young, thin-chested girl in whom at the end of the fourth day all the usual symptoms of pneumonia were present without any physical signs other than a few clicking rales at the left apex behind. The thinness of the patient greatly facilitated the examination. The general features of pneumonia continued, and the crisis occurred on the seventh day. Pneumonia in Infants. — It is sometimes seen in the new-born. In infants it very often sets in with a convulsion. The apex of the lung seems more frequently involved than in adults, and the cerebral sjonptoms are more marked. The torpor and coma, particularly if they follow convulsions, and the preliminary stage of excitement, may lead to the diagnosis of meningitis. Pneumonic sputum is rarely seen in children. Pneumonia in the Aged. — The disease may be latent and set in without a chill; the cough and expectoration are slight, the physical signs illdefined and changeable, and the constitutional symptoms out of all proportion to the extent of the local lesion. Pneumonia in x4.lcoholic Subjects. — The onset is insidious, the symptoms masked, the fever slight, and the clinical picture usually that of delirium tremens. The thermometer alone may indicate the presence of an acute disease. Often the local condition is overlooked, as the patient makes no complaint of pain, and there may be very little shortness of breath, no cough, and no sputum. Terminal Pneumonia. — The wards and the post-mortem room show a very striking contrast in their pneumonia statistics, owing to the occurrence of what may be called terminal pneumonia. During the winter months patients with chronic pulmonary tuberculosis, arterio-sclerosis, heart disease, Bright's disease, and diabetes are not infrequently carried off by a pneumonia which may give few or no signs of its presence. There may be a slight elevation of temperature, with increase in the respirations, but the patient is near the end and perhaps not in a condition in which a thorough physical examination can be made. The autopsy may show pneumonia of the greater part of one lower lobe or of the apex, which had entirely escaped notice. In diabetic patients the disease often runs a rapid and severe course, and may end in abscess or gangrene. Some of the most remarkable variations in the clinical course of pneumonia depend probably upon the severity, possibly upon the nature of the infection. Further investigation may enable us to say how far the associated organisms, so often present, may be responsible for the differences in the clinical course. Secondary Pneumonias. — These are met with chiefly in the specific fevers, particularly diphtheria, typhoid fever, typhus, infiuenza, and the plague. Anatomically, they rarely present the typical form of red or gray hepatization. The surface is smoother, not so dry, and it is often a pseudolobar condition, a consolidation caused by closely set areas of lobular involvement.    Histologically, they are characterized in many instances by a more

  
    184 SPECIFIC INFECTIOUS DISEASES. cellular, less fibrinous exudate, which may also infiltrate the alveolar walls, Bacteriologically, a large number of different organisms have been found, the specific microbe of the primary disease, usually in association with the streptococcus pyogenes or the staphylococcus; in some instances the colon bacillus has been present. The symptoms of the secondary pneumonias often lack the striking definiteness of the primary croupous pneumonia. The pulmonary features may be latent or masked altogether. There may be no cough and only a slight increase in the number of respirations. The lower lobe of one lung is most commonly involved, and the physical signs are obscure and rarely amount to more than impaired resonance, feeble breathing, and a few crackling rales. Epidemic pneumonia has already been referred to. It is, as a rule, more fatal, and often displays minor complications which differ in different outbreaks. In some the cerebral manifestations are very marked; in others, the cardiac; in others again, the gastro-intestinal. Larval Pneumonia. — Mild, abortive types are seen, particularly in institutions when pneumonia is prevailing extensively. A patient may have the initial symptoms of the disease, a slight chill, moderate fever, a few indefinite local signs, and herpes. The whole process may only last for two or three days; some authors recognize even a one-day pneumonia. Asthenic, Toxic, or Typhoid Pneumonia. — The toxaemic features dominate the scene throughout. The local lesions may be slight in extent and the subjective phenomena of the disease absent. The nervous symptoms usually predominate. There are delirium, prostration, and early weakness. Very frequently there is jaundice. Gastro-intestinal symptoms may be present, particularly diarrhoea and meteorism. In such a case, seen about the end of the first week, it may be difficult to say whether the condition is one of asthenic pneumonia or one of typhoid fever which has set in with early localization in the lung. Here the Widal reaction and cultures from the blood are important aids. In these cases there is really a pneumococcus septicaemia, and the organisms may sometimes be isolated from the blood. Possibly, too, there is a mixed infection, and the streptococcus pyogenes may be in large part responsible for the toxic features of the disease. Association op Pneumonia v^^ith Other Diseases. — (a) With Malaria. — A malarial pneumonia is described by many observers and thought to be particularly prevalent in some parts of the United States. One hears of it, indeed, even where true malaria is rarely seen. With our large experience in malaria, amounting now to between two and three thousand cases, and a considerable number of pneumonia patients every year, we have only had a few cases in which the latter disease has set in during malarial fever, or vice versa. In either case the malaria yields promptly to the action of quinine. A special form of pneumonia due to the malarial parasite is unknown. Yet there are cases reported by Craig and others in which in an acute malarial infection the features suggest pneumonia at the onset, but the parasites are found in the blood, and under the use of quinine the fever drops rapidly and the pneumonia symptoms clear up. Such a case as the following we see occasionally: A patient was admitted, March 16, 1894, with tertian malarial fever. The lungs were clear. A pneumonia began thirty-six hours after admission. Quinine was given that evening, and the malarial organisms rapidly disap �

  
    LOBAR PNEUMONIA. 185 peared from the blood. There was successive involvement of the right lower, the middle, and the left lower lobe. The temperature fell by crisis on the 24th, and there were no features in the disease whatever suggestive of malaria. In other instances we have found a chill in the course of an ordinary pneumonia to be associated with a malarial infection, and quinine has rapidly and promptly caused the disappearance of the parasites from the blood. (&) Pneumonia and Acute Arthritis. — We have already spoken under complications of this association, which is more frequently seen in children. (c) Pneumonia and Tuberculosis. — Many subjects of chronic pulmonary tuberculosis die of an acute croupous pneumonia. A point to be specially borne in mind is the fact that acute tuberculous pneumonia may set in with all the features and physical signs of fibrinous pneumonia (see page 175). For the consideration of the association of pneumonia with typhoid fever and influenza, the reader is referred to the sections on those diseases. PosT-oPEKATiON PNEUMONIA. — Before the days of anesthesia, lobar pneumonia was a well-recognized cause of death after surgical injuries and operations. Norman Cheevers, in an early number of the Guy's Hospital Reports, calls attention to it as one of the most frequent causes of death after surgical procedures, and Erichsen states that of 41 deaths after surgical injuries 23 cases showed signs of pneumonia. The lobular form is the most frequent. I have already referred to the contusion-pneumonia described by Litten, Ether Pneumonia. — The question of a direct relation between ether narcosis and pneumonia has been much discussed of late years, having been raised by Mr, Lucas, of Guy's Hospital. The statistics are by no means unanimous. The London anaesthetists, particularly Hewitt and Silk, seem to have had a fortunate experience. Silk having found among 5,000 cases 13 of pneumonia; 8 of these were tongue or jaw cases. The German experience is very different. Von Beck states that, owing to the injurious after-effects upon the respiratory tract, the use of ether has been largely restricted in Czerny's clinic. Gurlt reports 52,177 cases, with 30 cases of pneumonia and 15 deaths. We usually had three or four cases each year at the Johns Hopkins Hospital. Czerny suggests that the relation of these ether pneumonias to abdominal operations is associated with the pain on coughing, which leads to an accumulation of secretion, and through this to retention or aspiration pneumonia. Among the various views brought forward to account for it are the rapid evaporation of the ether, causing chilling of the pulmonarj'^ tissues, chilling of the patient at the time of operation, infection from the inhaler, and direct action of the ether. The probability is that the prolonged etherization lowers the vitality of the tissues of the finer bronchi and permits the pathogenic organisms (which are almost always present) to do their work. The pneumonia is more frequently lobular than lobar. Neuwerck, and subsequently Whitney, have suggested thorough disinfection of the mouth and throat before operation. Delayed Resolution in Pneumonia. — The lung is restored to its normal state by the liquefaction and absorption of the exudate. There are eases in which resolution takes place rapidly without any increase in (or, indeed, without any) expectoration; on the other hand, during resolution it is not uncommon to find in the sputa the little plugs of fibrin and leucocytes

  
    186 SPECIFIC INFECTIOUS DISEASES. which have been loosened from the air-cells and expelled by coughing, A yariable time is taken in the restoration of the lung. Sometimes within a week or ten days the dulness is greatly diminished, the breath-sounds become clear, and, so far as physical signs are any guide, the lung seems perfectly restored. It is to be remembered that in any case of pneumonia with extensive pleurisy a certain amount of dulness will persist for months, owing to thickening of the pleura. Delayed resolution is a condition which causes much anxiety to the physician. While it is perhaps more frequent in debilitated persons, jet it is met with in robust, previously healthy individuals, and in cases which have had a very typical onset and course. The condition is stated to be most frequent in apex pneumonia. Venesection has been assigned as a cause. The solid exudate may persist for weeks and yet the integrity of the lung may ultimately be restored. Grissole describes the lung from a patient who died on the sixtieth day, in which the affected part showed a condition not unlike that of the acute stage. Clinically, there are several groups of cases : First, those in which the crisis occurs naturally, the temperature falls and remains normal, but the local features persist — ^well-marked flatness with tubular breathing and rales. Eesolution may occur very slowly and gradually, taking from two to three weeks. In a second group of cases the temperature falls by lysis, and with the persistence of the local signs there is slight fever, sometimes sweats and rapid pulse. The condition may persist for three or four weeks, or, as in one of my c^ses, for eleven weeks, and ultimately perfect resolution occur. During all this time there may be little or no sputum. The practitioner is naturally much exercised, and he dreads lest tuberculosis should supervene. In a third group the crisis occurs or the fever falls by lysis, but the consolidation persists and there may be intense bronchial breathing, with few or no rales, or the fever may recur and the patient may die exhausted. In 1 of my 100 autopsies a patient, aged fifty-eight, had died on the thirty-second day from the initial chill. The right lung was solid, grayish in color, firm, and presented in places a translucent, semi-homogeneous aspect. In these areas the alveolar walls were thickened, and the plugs filling the air-cells were undergoing transformation into new connective tissue. This fibroid induration may proceed gradually and be associated with shrinkage of the affected side, and the gradual production of a cirrhosis or chronic interstitial pneumonia. Ordinary fibrinous pneumonia never terminates in tuberculosis. The instances of caseous pneumonia and softening which have followed an acute pneumonic process have been from the outset tuberculous. Teemixation in Abscess.- — This occurred in 4 of my 100 autopsies. Usually the lung breaks down in limited areas and the abscesses are not large, but they may fuse and involve a considerable proportion of a lobe. The condition is recognized by the sputum, which is usually abundant and contains pus and elastic tissue, sometimes cholesterin crystals and hasmatoidin crystals. The cough is often paroxysmal and of great severity; usually the fever is remittent, or in protracted cases intermittent in character, and there may be pronounced hectic symptoms. Wlien a case is seen for the first time it may be difficult to determine whether it is one of abscess of the lung or a local empyroma which has perforated the lung.

  
    LOBAR PNEUMONIA. 187 GrANGKENE. — This is most commonly seen in old debilitated persons. It was present in 3 of my 100 autopsies. It very often occurs with abscess. The gangrene is associated with the growth of the saproph3^tic bacteria on a soil made favorable by the presence of the pneumococcus or the streptococcus. Clinically, the gangrene is rendered very evident by the horribly fetid odor of the expectoration and its characteristic features. In some instances the gangrene may be found post mortem when clinically there has not been any evidence of its existence. Prognosis, — Pneumonia is the most fatal of all acute diseases, killing more than diphtheria, and outranking even consumption as a cause of death. Hospital statistics show that the mortality ranges from 30 to 40 per cent. Of 1,012 cases at the Montreal General Hospital, the mortality was 30,4 per cent. It appears to be somewhat more fatal in southern climates. Of 3,969 cases treated at the Charity Hospital, New Orleans, the death-rate was 38,01 per cent. The mortality at the Johns Hopkins Hospital has been about 35 per cent in the whites and 30 per cent in the colored. In 704 cases at the Pennsylvania Hospital the mortality was 29 per cent. At the Boston City Hospital, in 1,443 cases the mortality was 29,1 per cent. It has been urged that the mortality in this disease has been steadily increasing, and attempts have been made to connect this increase with the expectant plan of treatment at present in vogue. But the careful and thorough analysis by C. N". Townsend and A. Coolidge, Jr,, of 1,000 cases at the Massachusetts General Hospital indicates clearly that, when all circumstances are taken into consideration, this conclusion is not justified. According to the analysis of 708 cases at St, Thomas's Hospital by Hadden, H, W. G. McKenzie, and W. W. Ord, the mortality progressively increases from the twentieth year, rising from 3.7 per cent under that age to 23 per cent in the third decade, 30.8 per cent in the fourth, 47 per cent in the fifth, 51 per cent in the sixth, 65 per cent in the seventh decade. Of 465,400 cases collected by E. F. Wells from various sources, 94,836 died, a mortality of 20.4 per cent. The mortality in private practice varies greatly. E. P. Howard treated 170 cases with only 6 per cent of deaths. Fussell has recently reported 134 cases with a mortality of 17.9 per cent. The mortality in children is sometimes very low. Morrill has recently reported 6 deaths in 123 cases of frank pneumonia. On the other hand, Goodhart had 25 deaths in 120 cases. The following are among the circumstances which influence the prognosis : Age. — As Sturges remarks, the old are likely to die, the young to recover. Under one year it is more fatal than between two and five. Fussell lost 5 out of 8 cases in sucklings. At about sixty the death-rate is very high, amounting to 60 or 80 per cent. From the reports of its fatality in some places, one may say that to die of pneumonia is almost the natural end of old people. As already stated, the disease is more fatal in the negro than in the white race. Previous habits of life and the condition of bodily health at the time of the attack form the most important factors in the prognosis of pneumonia. In analyzing a series of fatal cases one is very much impressed with the number of cases in which the organs shown signs of degeneration. In 25 of my

  
    188 SPECIFIC INFECTIOUS DISEASES. 100 antopsies at the Montreal General Hospital the kidneys showed extensive interstitial changes. Individuals debilitated from sickness or poor food, hard drinkers, and that large class of hospital patients, composed of robust-looking laborers between the ages of forty-five and sixty, whose organs show signs of wear and tear, and who have by excesses in alcohol weakened the reserve power, fall an easy prey to the disease. Very few fatal cases occur in robust, healthy adults. Some of the statistics given by army surgeons show better than any others the low mortality from pneumonia in healthy picked men. The death-rate in the German arm}^ in over 40,000 cases was only 3.6 per cent. Certain complications and terminations are particularly serious. The meningitis of pneumonia is probably always fatal. Endocarditis is extremely grave, much more so than pericarditis. Apart from these serious complications, the fatal event in pneumonia is due either to a gradual toxsemia or to mechanical interference with the respiration and circulation. Much stress has been laid of late upon the factor of leucocytosis as an element in the prognosis. A very slight or complete absence of a leucocytosis is rightly regarded as very unfavorable. Toxcemia is the important prognostic feature in the disease, to which in a majority of the cases the degree of pyrexia and the extent of consolidation are entirely subsidiary. It is not at all proportionate to the degree of lung involved. A severe and fatal toxaemia may occur with the consolidation of only a small part of one lobe. On the other hand, a patient with complete solidification of one lung may have no signs of a general infection. The question of individual resistance seems to be the most important one, and one sees even most robust-looking individuals fatally stricken within a few days. Death is rarely due to direct interference with the function of respiration, even in double pneumonia. Sometimes it seems to be caused by the extensive involvement with oedema of the other parts of the lungs, an engorgement with progressive weakness of the right heart. But death is most frequently due to the action of the poisons on the vaso-motor centres, with progressive lowering of the blood pressure. This is a much more serious factor than direct weakness of the heart muscle itself. Diagnosis. — ISTo disease is more readily recognized in a large majority of the cases. The external characters, the sputa, and the physical signs combine to make one of the clearest of clinical pictures. After a study in the postmortem room of my own and others' mistakes, I think that the ordinary lobar pneumonia of adults is rarely overlooked. Errors are particularly liable to occur in the intercurrent pneumonias, in those complicating chronic affections, and in the disease as met with in children, the aged, and drunkards. Tuberculo-pneumonic phthisis is frequently confounded with pneumonia. Pleurisy with effusion is, I believe, not often mistaken except in children. The diagnostic points will be referred to under pleurisy. In diabetes. Bright' s disease, chronic heart-disease, pulmonary phthisis, and cancer, an acute pneumonia often ends the scene, and is frequently overlooked. In these cases the temperature is perhaps the best index, and should, more particularly if cough occurs, lead to a careful examination of the lungs. The absence of expectoration and of pulmonary symptoms may nlake the diagnosis very difiicult.

  
    LOBAR PNEUMONIA. 189 In children there are two special sources of error; the disease may be entirely masked by the cerebral symptoms and the case mistaken for one of meningitis. It is remarkable in these cases how few indications there are of pulmonary trouble. The other condition is pleurisy with effusion, which in children often has deceptive physical signs. The breathing may be intensely tubular and tactile fremitus may be present. The exploratory needle is sometimes required to decide the question. In the old and debilitated a knowledge that the onset of pneumonia is insidious, and that the symptoms are illdefined and latent, should put the practitioner on his guard and make him very careful in the examination of the lungs in doubtful cases. In chronic alcoholism the cerebral symptoms may completely mask the local process. As mentioned, the disease may assume the form of violent mania, but more commonly the symptoms are those of delirium tremens. In any case, rapid pulse, rapid respiration, and fever are symptoms which should invariably excite suspicion of inflammation of the lungs. Under cerebro-spinal meningitis will be found the points of differential diagnosis between pneumonia and that disease. Pneumonia is rarely confounded with ordinary consumption, but to differentiate acute tuberculo-pneumonic phthisis is often difficult. The case may set in with a chill. It may be impossible to determine which condition is present until softening occurs and elastic tissue and tubercle bacilli appear in the sputum. A similar mistake is sometimes made in children. With typhoid fever, pneumonia is not infrequently confounded. There are instances of pneumonia with the local signs well marked in which the patient rapidly sinks into what is known as the typhoid state, with dry tongue, rapid pulse, and diarrhoea. Unless the case is seen from the outset it may be very difficult to determine the true nature of the malady. On the other hand, there are cases of typhoid fever which set in with symptoms of lobar pneumonia— the so-called pneumo-typhus. It may be impossible to make a differential diagnosis in such a case unless the characteristic eruption occurs or the Widal reaction be given. Prophylaxis. — We do not know the percentage of individuals who harbor the pneumococcus normally in the secretions of the mouth and throat. In a great majority of cases it is an auto-infection, and the lowered resistance due to exposure or to alcohol, or a trauma or anaesthetization, simply furnishes conditions which favor the spread and growth of a parasite already present. Individuals who have already had pneumonia should be careful to keep the teeth in good condition, and the mouth and throat in as healthy a state as possible.    Antiseptic mouth washes may be used. We know practically nothing of the conditions under which the pneumococcus lives outside the body, or how it gains entrance in healthy individuals. The sputum of each case should be very carefully disinfected. In institutions the cases should be isolated. Treatment. — Pneumonia is a self-limited disease, which can neither be aborted nor cut short by any known means at our command. Even under the most unfavorable circumstances it may terminate abruptly and naturally. A patient was admitted to the Philadelphia Hospital on the evening of the seventh day after the chill, in which he had been seen by one of my assistants, who had ordered him to go to a hospital. He remained, however, in his house

  
    190 SPECIFIC INFECTIOUS DISEASES. alone, without assistance, taking nothing but a little milk and bread and whisky, and was brought into the hospital by the police in a condition of active delirium. That night his temperature was 105° and his pulse above 120. In his delirium he tried to escape through the window of the ward. The following morning — the eighth day — the crisis occurred, and the temperature was below 98°. The entire lower lobe of the right side was found involved, and he entered upon a rapid convalescence. So also, under the favoring circumstances of good nursing and careful diet, the experience of many physicians in different lands has shown that pneumonia runs its course in a definite time, terminating sometimes spontaneously on the third or the fifth day, or continuing until the tenth or twelfth. There is no specific treatment for pneumonia. The young practitioner should bear in mind that patients are more often damaged than helped by the promiscuous drugging, which is still only too prevalent. 1. General Managemext of a Case. — The same careful hygiene of the bed and of the sick-room should be carried out as in typhoid fever. When conditions are favorable the bed may be wheeled into the open air. The patient should not be too much bundled up with clothing. For the heavy flannel undershirts should be substituted a thin, light flannel jacket, open in front, which enables the physician to make his examinations without unnecessarily disturbing the patient. The room should be bright and light, letting in the sunshine if possible, and thoroughly well ventilated. Only one or two persons should be allowed in the room at a time. Even when not called for on account of the high fever, the patient should be carefully sponged each day with tepid water. This should be done with as little disturbance as possible.    Special care should be taken to keep the mouth and gums cleansed. 2. Diet. — Plain water, a pleasant table water, or lemonade should be given freely. When the patient is delirious the water should be given at fixed intervals. The food should be liquid, consisting chiefly of milk, either alone or, better, mixed with food prepared from some one of the cereals, and eggs, either soft boiled or raw. 3. Special Treatment. — Certain measures are believed to have an influence in arresting, controlling, or cutting short the disease. It is very difficult for the practitioner to arrive at satisfactory conclusions on this question in a disease so singularly variable in its course. How natural, when on the third or fourth day the crisis occurs and convalescence sets in, to attribute the happy result to the effect of some special medication ! How easy to forget that the same unexpected early recoveries occur under other conditions ! The following are among the measures which may be helpful : (a) Bleeding. — The reproach of Van Helmont, that " a bloody Moloch presides in the chairs of medicine," can not be brought against this generation of physicians. Before Louis' iconoclastic paper on bleeding in pneumonia it would have been regarded as almost criminal to treat a case without venesection. We employ it nowadays much more than we did a few years ago, but more often late in the disease than early. To bleed at the very onset in robust, healthy individuals in whom the disease sets in with great intensity and high fever is, I believe, a good practice. I have seen instances in which it was very beneficial in relieving the pain and the dyspnoea, reducing the temperature, and allaying the cerebral symptoms.

  
    LOBAR PNEUMONIA. 191 (&) Drugs.- — Certain drugs are credited with the power of reducing the intensity and shortening the duration of the attack. Among them veratrum viride still holds a place, doses of TTl ij-v of the tincture given every two hours. Tartar emetic — a remedy which had great vogue some years ago — is now very rarely employed. To a third drug, digitalis, has been attributed of late great power in controlling the course of the disease. Petresco gives at one time as much as from 4 to 12 grammes of the powdered leaves, and claims that these colossal doses are specially efficacious in shortening the course of the disease and diminishing the mortality. (c) Antipneumococcic Serum. — Anders' recent analyses of the reported cases do not give a very favorable' impression of the value of the sera at present in use. More perhaps may be expected from the polyvalent serum of Eomer, but even with it 4 of the 24 cases treated in Curschmann's clinic died (Passler). 4, Symptomatic Teeatment. — (a) To relieve the Pain. — The stitch in the side at onset, which is sometimes so agonizing, is best relieved by a hypodermic injection of a quarter of a grain of morphia. When the pain is less intense and diffuse over one side, the Paquelin cautery applied lightly is very efficacious, or hot or cold applications may be tried. When the disease is fairly established the pain is not, as a rule, distressing, except when the patient coughs, and for this the Dover's powder may be used in 5-grain doses, according to the patient's needs. Hot poultices, formerly so much in use, relieve the pain, though not more than the cold applications. For children they are often preferable. (&) To combat the Toxcemia. — Until we have a specific, either drug or the product of the bacteriological laboratory, which will safely and surely neutralize the toxins of the disease, we must be content with measures which promote the elimination of the poisons. Unfortunately, we know very little of the channels by which they are got rid of, but on general principles we may suppose them to be the skin, the kidneys, and the bowels. By the tepid or the cold bath not only is the action of the skin promoted, but the vaso-motor centres are stimulated. Abundance of water should be given to promote the flow of urine, and the saline infusion seems to act helpfully in this way. The bowels should be kept freely open by saline laxatives. (c) The third and all-important indication in the treatment of pneumonia is to support the circulation. We can not at present separate the effects of the fever from those of the toxins. It is possible, indeed, as some suppose, that the fever itself may be beneficial. Undoubtedly, however, high and prolonged pyrexia is dangerous to the heart, and should be combated. For this our most trusty weapon is hydrotherapy, which in pneumonia is used in several different ways. The ice-bag to the affected side is one of the most convenient and serviceable. It allays the pain, reduces the fever slightly, and, as a rule, the patient says he feels very much more comfortable. Broad, flat ice-bags are now easily obtained for the purpose, and if these are not available an ice poultice can be readily made, and by the use of oil-silk the clothing and bedding of the patient can be protected from the water. Cold sponging is the best form of hydrotherapy to employ as a routine measure. When done limb by limb the patient is but little disturbed, and it is refreshing and beneficial.   With very pronounced nervous symptoms and persistent high tempera �

  
    192 SPECIFIC INFECTIOUS DISEASES. ture, or with hyperpyrexia, a cold bath of ten minutes' duration may be given. Probably the very best effect of the hydrotherapy is in the stimulating effect on the vaso-motor centres. The dusky skin, increasing cyanosis, increasing shortness of breath, with signs of oedema of the lungs, and the rapid, small, soft pulse, tell of a progressive lowering of the blood tension. Digitalin given hypodermically in full doses, ^V ~ iV gr., and strychnine, ^--g-V gr., are the most satisfactory drugs to support the blood pressure. Camphor and caffein and musk are also of value. The effect of adrenalin, even in intravenous injection, is too transitory to be of any value. Alcohol does not seem to raise the blood pressure in fever, and the studies of Briggs and Cook in my wards would indicate that it is not of much value in progressive vaso-motor collapse. This does not mean, however, that it may not have a value in the fever, and I should be sorry to give up its use in the severer forms of enteric and of pneumonia. Saline infusions promote elimination and may help in tiding over a, period of vascular depression. A litre may be allowed to run by gravity beneath the skin, and if necessary may be repeated two or three times in the twenty-four hours. Oxygen Gas. — It is doubtful whether the inhalation of oxygen in pneumonia is really beneficial. The work of Lorrain-Smith suggests, indeed, that it may under certain circumstances be positively harmful. He has shown experimentally that oxygen may be a serious irritant, actually producing inflammation of the lungs. If we are justified in applying his results to man, there can be but little doubt that the administration of oxygen may not be entirely " harmless," as stated in previous editions of this work. If the tension of the oxygen breathed rises to 80 per cent of an atmosphere, which it might •easily do in certain methods of administration, it may be injurious. When used it should be allowed to flow gently from the nozzle held at a little distance, in which way it is freel}" diluted with air. Treatment of Complications. — If the fever persists it is important to look out for pleurisy, particularly for the meta-pneumonic empyema. The explora- . tory needle should be used if necessary. A sero-fibrinous effusion should be aspirated, a purulent opened and drained. In a complicating pericarditis with a large effusion aspiration may be necessary. Delayed resolution is a difficult condition to treat. Fibrotysin, 2.5 cc. every other day, has been used successfully in a few cases (Crofton). XVI. DIPHTHERIA. Definition. — A specific infectious disease, characterized by a local fibrinous exudate, usually upon a mucous membrane, and by constitutional symptoms due to toxins produced at the site of the lesion. The presence of the KlebsLoefiler bacillus is the etiological criterion by which true diphtheria is distinguished from other forms of membranous inflammation. The clinical and bacteriological conceptions of diphtheria are at present not in full accord. On the one hand, there are cases of simple sore throat which the bacteriologists, finding the Klebs-Loeffler bacillus, call true diphtheria. On the other hand, cases of membranous, sloughing angina, diagnosed by the physician as diphtheria, are called by the bacteriologists, in

  
    DIPHTHERIA. 193 the absence of the Klebs-Loeffler bacilkis, pseudo-diphtheria or diphtheroid angina. The term diphtheroid may be used for the present to designate those forms in which the Klebs-Loeffler bacillus is not present. Though usually milder, severe constitutional disturbance, and even paralysis, may follow these so-called pseudo-diphtheritic processes. For an exhaustive discussion on every aspect of the disease the reader is referred to the splendid monograph, edited by Nuttall and Graham- Smith, Cambridge, 1908. History. — Known in the East for centuries, and referred to in the Babylonian Talmud, it is not until the first century a.d. that an accurate clinical account appears in the writings of Aretseus. The paralysis of the palate was recognized by ^tius (sixth century a.d.). Throat pestilences are mentioned in the Middle Ages. Severe epidemics occurred in Europe in the sixteenth and seventeenth centuries, particularly in Spain. In England in the latter part of the eighteenth century it was described by Fothergill and Huxham, and in America by Bard. Washington died of the disease. Ballonius recognized the affection of the larynx and trachea in 1762, Home in Scotland described it as croup. The modern description dates from Bretonneau, of Tours (1826), who gave to it the name diphtherite. Throughout the nineteenth century it prevailed extensively in all known countries, and it is at present everywhere epidemic. After innumerable attempts, in which Klebs took a leading part, the peculiar organism of the disease was isolated by Loeffler. The toxin was next determined by the work of Eoux, Yersin, and others, and finally the antitoxin was discovered by Behring. As told by Loeffler in the above-mentioned volume, the story is one of the most brilliant of the achievements of scientific medicine. Etiology. — Everywhere endemic in large centres of population the disease becomes at times epidemic. It is more prevalent on the continent of Europe than in Great Britain, and Ireland has less than other countries. The large cities of the United States have been much afflicted, and wide-spread epidemics have occurred in country districts. Pandemics occur cyclically, at irregular intervals, under conditions as yet imperfectly known. Dry seasons seem to favor the disease, which, like typhoid fever, shows an autumnal prevalence. Modes of Infection. — The disease is highly contagious. The bacilli may be transmitted (a) from one person to another; few diseases have proved more fatal to physicians and nurses. (&) Infected articles may convey the bacilli, which may remain alive for many months; scores of well-attested instances have been recorded of this mode of transmission, (c) Persons suffering from atypical forms of diphtheria may convey the disease; nasal catarrh, membranous rhinitis, mild tonsillitis, otorrhoea may be caused by the diphtheria bacilli, and from each of these sources cases have been traced, (d) From the throats of healthy contacts — diphtheria carriers, persons who present no signs of the disease, the bacilli have been obtained by culture; instances of this method have multiplied of late in the literature, and a list is given by GrahamSmith, (e) Even healthy children without any naso-pharyngeal catarrh, who have not been in contact with the disease, may in large cities harbor the bacilli. In 1,000 children' from the New York tenements Sholley found 18 with virulent and 38 with non-virulent bacilli. Long after recovery has taken place virulent bacilli have been isolated from the throat. It is impor14

  
    194 SPECIFIC INFECTIOUS DISEASES. tant to bear in mind under d and e that it is only persons wlio harbor the virulent forms who are capable of transmitting the disease. In schools the interchange of articles, such as sweets, pencils, etc., and the habit which children have of putting ever3rthing into their mouths afford endless opportunities for the transmission of the disease. As Westbrook remarks, diphtheria is transmitted usually by almost direct exchange of the flora of the nose and mouth. (/) Numerous epidemics have been traced to milk, since Power in 1878 determined this method of spread. Virulent bacilli have been found in the milk, and Dean and Todd and Ashby have found virulent organisms in the acquired lesions on the teats of cows, (g) A few instances of accidental infection from cultures and through animals are on record. Air borne infections, through sewer gas, soil, drains, dust, etc., are not now held to occur. The disease may be transmitted by direct inoculation. Predisposing Causes. — Age is the most important. Sucklings are not often attacked, but Jacobi saw three eases in the new-born. Early in the second year the disposition increases rapidly, and continues at its height until the fifth year. At Baginsky's clinic, Berlin, among 2,711 cases, 1,235 occurred from the second to the fifth years inclusive. In ISTew York between 1891-1900 among the deaths 80.8 per cent occurred under five, 17 per cent l^etween five and ten — figures which show the extraordinary preponderance of the disease among children. Girls are attacked in slightly larger numbers than boys. November, December, and January are the months of greatest prevalence in the United States; in London the months of October and November. Soil and altitude have little or no influence on the prevalence of the disease; nor does race play an important role. Individiial susceptibility is a very special factor; not only do very many of those exj)Osed escape, but even those, too, in whose throats virulent bacilli lodge and grow. The Klebs-Loeffler bacillus occurs in a large number of all suspected cases — 72 per cent, based upon an analysis of 27,000 cases in the literature by Graham Smith. It is found chiefly in the false membrane, and does not extend into the subjacent mucosa. In the majority of instances the organisms are localized, and only a few penetrate into the interior. Post mortem in many instances the bacilli are found in the blood and in the internal organs. Occasionally they are found in the blood during life. It may be the predominating or sole organism in the broncho-pneumonia so common in the disease. Outside the throat, the common site of its morbid action, the Klebs-Loeffler bacillus has been found in diphtheritic conjunctivitis, in otitis media, sometimes in wound diphtheria, upon the genitals, in fibrinous rhinitis, and in an attenuated condition by Howard in a case of ulcerative endocarditis. Morphological Characters. — The bacillus is non-motile, varies from 2.5 to 3 ju, in length and from 0.5 to 0.8 [x in thickness. In appearance it is multiform, varying from short rather sharply pointed rods to irregular bizarre forms, with one or both ends swollen, and staining more or less unevenly and intensely. Westbrook recognizes three main types — granular, barred, and solid staining. Branching forms are occasionally met with. The bacillus stains in sections or on the cover-glass by the Gram method. It grows best upon a mixture of glucose bouillon and blood serum (Loeffler), forming moderate-sized, elevated, grayish-white colonies with

  
    DIPHTHERIA. 195 opaque centres. It grows also upon all the ordinary culture media. The growth usually ceases at temperatures below 20° C. The bacillus is very resistant, and cultures have been made from a bit of membrane preserved for five months in a dry cloth. Incorporated with dust and kept moist, the bacilli were still cultivable at the end of eight weeks; kept in a dried state they no longer grew at the end of this period (Ritter). Variation in Virulence. — The Klebs-Loeffler bacillus evidently has very varying grades of virulence down even to complete absence of pathogenic effects. The name pseudo-bacillus of diphtheria should not be given to this avirulent organism. For testing the virulence the guinea-pig is used, being most susceptible to the poison. For a gross test an amount of a forty-eight-hour bouillon culture equalling one-half per cent of the weight of the animal is injected subcutaneously. Park and Williams obtained a bacillus of such extraordinary virulence that 0.005 cc. of a filtered bouillon culture killed a 500 gramme guinea-pig in seventy-two hours. " A fully virulent culture is one which causes the death of a guinea-pig within three days or less; a culture of medium virulence one which causes the death of the animal in from three to five days. Cultures which only produce local necrosis and ulceration or death after a greater number of days may be considered as of slight virulence" (J. H. Wright). At the seat of the inoculation there is local necrosis with fibrinous exudate which contains the bacilli, and there is also a more or less extensive cedema of the subcutaneous tissue. The Presence of the Klees-Loefeler Bacillus in Non-membranous Angina and in Healthy Throats. — The bacillus has been isolated from cases which show nothing more than a simple catarrhal angina, of a mild type without any membrane, with diffuse redness, and perhaps huskiness and signs of catarrhal laryngitis. In other cases the anatomical picture may be that of a lacunar tonsillitis. The organisms may be met with in perfectly healthy throats, particularly in persons in the same house, or the ward attendants and nurses in fever hospitals. Following an attack of diphtheria the bacilli may persist in the throat or nose after all the membrane has disappeared for weeks or months — even 15 months. In explanation of this persistence Councilman has called attention to the frequency with which the antrum is affected. Toxin op the Klebs-Loeffler Bacillus. — Roux and Yersin showed that a fatal result following the inoculation with the bacillus was not caused by any extension of the micro-organisms within the body; and they were enabled in bouillon cultures to separate the bacilli from the poison. The toxin so separated killed with very much the same effects as those caused by the inoculation of the bacilli; the pseudo-membrane, however, is not formed. These results were confirmed by many observers, particularly by Sidney Martin, who separated a toxic albumose. The precise composition of the body and whether it is a proteid at all is still doubtful; certain authorities, however, believe that it belongs to the enzymes, possessing as it does many attributes in common with them. Susceptible animals may be rendered immune from diphtheritic infection by injecting weakened cultures of the bacillus or, what is better, suitable doses of the diphtheria toxin. The result of the injections is a febrile reaction

  
    196 SPECIFIC INFECTIOUS DISEASES. which soon passes away and leaves the animal less susceptible to the poison or the living bacilli. By repeating and gradually increasing the quantity of poison injected a high degree of immunity can be produced in large animals (goat, horse). The Bacteria associated with the Diphtheria Bacillus. — The most common is the streptococcus pyogenes. Otliers, in addition to the organisms constantly found in the mouth, are the micrococcus lanceolatus, the bacillus coli, and the staphylococcus aureus and albus. Of these, probably the streptococcus pyogenes is the most important, as cases of general infection with this organism have been found in diphtheria. The suppuration in the lymphglands and the broncho-pneumonia are usually (though not always) caused by this organism. Pseudo-Diphtheeia Bacillus. — BaciUus Xerosis. — As mentioned above, the Ellebs-Loeffler bacillus varies very much in its virulence, and it exists in a form entirely devoid of pathogenic properties. This organism should not, however, be designated pseudo-diphtheria bacillus. The name should be confined to bacilli, which, though resembling the diphtheria bacillus, differ from it not only by absence of virulence, but also by cultured peculiarities. A similar bacillus, showing, however, certain cultural differences from the pseudo-diphtheria bacillus, has been repeatedly found in the conjunctival sac in health and disease (B. xerosis). Organisms having the morphology of the dif)htheria bacillus, but devoid of virulence, probably belonging to the group of pseudo-diphtheria and xerosis bacilli, have been described in human beings in association with a number of diseases, such, as Eg}'ptian dysentery (Kruse and Pasquale) ; they have been demonstrated upon the skin, in the crusts of variola pustules, and in impetigo, in sputum, in pneumonia (Kruse, Olilmacher), in gangi-ene of the lung (Babes), in ulcerative endocarditis (Howard), in ascitic fluid (Harris), in pus from pyuria (Bergey), in. ozsna (Wilder), and in tuberculosis (Schiiltz and Ehret). Other varieties of pseudo-bacillus, described b}' Euediger and Alice Hamilton, possess a virulence sufficient to cause severe lesions in man and death in inoculated animals. In such cases the antitoxin had no influence on the infection, but animals recovered upon the injection of an immune serum prepared from these bacilli. Diphtheroid Inflammations. — Under the term diphtheroid may be grouped those membranous inflammations which are not associated with the KlebsLoeffier bacillus. It is perhaps a more suitable designation than pseudo-diphtheria or secondary diphtheria. As in a great majorit}'' of cases the streptococcus pyogenes is the active organism, the term " streptococcus diphtheritis " is often employed. The name " diphtheritis *' is best used in an anatomical sense to designate an inflammation of a mucous membrane or integumentary surface characterized by necrosis and a fibrinous exudate, whereas the term " diphtheria " should be limited to the disease caused by the Klebs-LoeSier bacillus. The proportion of cases of diphtheroid inflammation varies greatly in the different statistics. Of the large number of observations made by Park and Beebe (5,611) in oSTew York, 40 per cent were diphtheroid. Figures from other sources do not show so high a percentage. It is not to be inferred from these statistics that any considerable number of the cases which present the appearances of typical and characteristic primary diphtheria are due to other micro-organisms than the Klebs-Loeffler

  
    DIPHTHERIA. 197 bacillus. Nearly all such cases, when carefully examined by a competent bacteriologist, are found to be due to the diphtheria bacillus. It is the less characteristic cases, with more or less suspicion of diphtheria, which are most likely to be caused by other bacteria than the Klebs-Loeffler bacillus. It is also to be remembered that in the routine examination of a large number of cases for boards of health and diphtheria wards of hospitals, some cases of genuine diphtheria may escape recognition from lack of such repeated and thorough bacteriological tests as are sometimes required for the detection of cases presenting unusual difficulties. Conditions under which the Diphtheroid Affection occurs. — Of 450 cases (Park and Beebe), 300 occurred in the autumn months and 150 in the spring; 198 occurred in children from the first to the seventh year. In a large proportion of all the cases the disease develops in children, and can be differentiated from diphtheria proper only by the bacteriological examination. In many of the cases it is simply an acute catarrhal angina with lacunar tonsillitis. The diphtheroid inflammations are particularly prone to develop in connection with the acute fevers. (a) Scarlet Fever. — In a large proportion of the cases of angina in scarlet fever the Klebs-Loeffler bacillus is not present. Booker has reported 11 cases complicating scarlet fever, in all of which the streptococci were the predominant organisms. Of the 450 cases of Park and Beebe, 43 complicated scarlet fever. The angina of this disease is not always, however, due to the streptococcus. Where diphtheria is prevalent and opportunities are favorable for exposure, a large proportion of the cases of membranous throats in scarlet fever may be genuine diphtheria, as is shown by the statistics of Williams and Morse in the Boston City Hospital. Here, of 97 cases of scarlet fever, membranous angina was present in 35 ; in 12 with the Klebs-Loeffler bacillus, and in 23 with other organisms. Morse reports 99 cases of angina in scarlet fever in which 76 were diphtheritic. This large proportion of cases in which scarlet fever was associated with true diphtheria is attributed to local conditions in the hospital. (&) Measles. — Membranous angina is much less common in this disease. It occurred in 6 of the 450 diphtheroid cases in New York. Of 4 cases with severe membranous angina at the Boston City Hospital, 1 only presented the Klebs-Loeffler bacillus. (c) Whooping-cough may also be complicated with membranous angina. The bacteriological examinations have not been very numerous, Escherich gives 4 cases, in all of which the Klebs-Loeffler bacillus was found. (d) Typhoid Fever. — Membranous inflammations in this disease are not very infrequent; they may occur in the throat, the pelvis of the kidney, the bladder, or the intestines. The complication may be caused by the Klebs-Loeffler bacillus, which was present in 4 eases described by Morse. It is frequently, however, a streptococcus infection. Ernst Wagner has remarked upon the greater frequency of these membranous inflammations in typhoid fever when diphtheria is prevailing. Clinical Features of the Diphtheroid Affection. — The- cases, as a rule, are milder, and the mortality is low, only 2.5 per cent in the 450 cases of Park and Beebe. The diphtheroid inflammations complicating the specific fevers

  
    198 SPECIFIC INFECTIOUS DISEASES. are, however, often very fatal, and a general streptococcus infection is by no means infrequent. As in the Klebs-Loeffler angina, there may be only a simple catarrhal process. In other instances the tonsils are covered with a creamy, pultaceous exudate, without any actual membrane. An important group may begin as a simple lacunar tonsillitis, while in others the entire fauces and tonsils are covered by a continuous membrane, and there is a foul sloughing angina with intense constitutional disturbance. Are the diphtheroid cases contagious? General clinical experience warrants the statement that the membranous angina associated with the fevers is rarely communicated to other patients. The health department of New York does not keep the diphtheroid cases under supervision. Their investigation of the 450 diphtheroid cases seems to justify this conclusion. Park and Beebe say that " it did not seem that the secondary cases were any less liable to occur when the primary case was isolated than when it was not.'^ SequelcB of the Diphtheroid Angina. — The usual mildness of the disease is in part, no doubt, due to the less frequent systemic invasion. Some of the worst forms of general streptococcus infection are, however, seen in this disease. There are no peculiarities, local or general, which can be in any way regarded as distinctive; and even the most extensive paralysis may follow an angina caused by it. Morbid Anatomy. — Distribution op Membrane. — A definite membrane was found in 127 of the 220 fatal Boston cases, distributed as follows : tonsils, 65 cases; epiglottis, 60; larynx, 75; trachea, 66; pharynx, 51; mucous membrane of nares, 43; bronchi, 42; soft palate, including uvula, 13; oesophagus, 12; tongue, 9; stomach, 5; duodenum, 1; vagina, 2; vulva, 1; skin of ear, 1; conjunctiva, 1. An interesting point in the Boston investigation was the great frequency with which the accessory sinuses of the nose were found to be infected. In the fatal cases, the exudation is very extensive, involving the uvula, the soft palate, the posterior nares, and the lateral and posterior walls of the pharynx. These parts are covered with a dense pseudo-membrane, in places firmly adherent, in others beginning to separate. In extreme cases the necrosis is advanced and there is a gangrenous condition of the parts. The membrane is of a dirty greenish or gray color, and the tonsils and palate may be in a state of necrotic sloughing. The erosion may be deep enough in the tonsils to open the carotid artery, or a false aneurism may be produced in the deep tissues of the neck. The nose may be completely blocked by the false membrane, which may also extend into the conjunctivae and through the Eustachian tubes into the middle ear. In cases of laryngeal diphtheria the exudate in the pharynx may be extensive. In many cases, however, it is slight upon the tonsils and fauces and abundant upon the epiglottis and the larynx, which may be completely occluded by false membrane. In severe cases the exudate extends into the trachea and to the bronchi of the third or fourth dimension. In all these situations the membrane varies very much in consistence, depending greatly upon the stage at which death has taken place. If death has occurred early, it is firm and closely adherent ; if late, it is soft, shreddy, and readily detached. When firmly adherent it is torn ofE with difficulty and leaves an abraded mucosa. In the most extreme cases, in which there is extensive necrosis, the parts look gangrenous. In fatal cases the lymphatic glands of the neck are enlarged, and there is a general infiltration of the tissues with

  
    DIPHTHERIA. 199 serum; the salivary glands, too, may be swollen. In rare instances the membrane extends to the gullet and stomach. On inspection of the larynx of a child dead of membranous croup the rima is seen filled with mucus or with a shreddy material which, when washed off carefully, leaves the mucosa covered by a thin grayish-yellow membrane, which may be uniform or in patches. It covers the ary-epiglottic folds and the true cords, and may be continued into the ventricles or even into the trachea. Above, it may involve the epiglottis. It varies much in consistency. I have seen fatal cases in which the exudation was not actually membranous, but rather friable and granular. It may form a thick, even stratified membrane, which fills the entire glottis. The exudation may extend down the trachea and into the bronchi, and may pass beyond the epiglottis to the fauces. Usually it is readily stripped off from the mucous membrane of the larynx and leaves exposed the swollen and injected mucosa. On examination it is seen that the fibrinous material has involved chiefly the epithelial lining and has not greatly infiltrated the subjacent tissues. We owe largely to the labors of Wagner, Weigert, and more particularly to the splendid work of Oertel, our knowledge of the histological changes which take place in diphtheria. The beginning of the lesion is due to the toxic action of the bacilli growing in the throat. The primary lesion is a necrosis and degeneration of the epithelial tissues. The organisms grow, not in the living, but in the necrotic tissues. The first step is necrosis of the epithelium, often preceded by active proliferation of the nuclei of the cells, which become changed into refractive hyaline masses. From the structures below an inflammatory exudate rich in fibrin factors is poured out, and fibrin is formed when this comes in contact with the necrotic epithelium. The following are the important changes in the other organs : Heart. — Fatty degeneration is found in a majority of the cases. It may precede the more advanced degeneration, in which tjie sarcous elements become swollen and converted into hyaline masses. There is a primary, acute, interstitial myositis, and also a form secondary to degeneration of the heart muscle, to which it is possible that some of the cases of fibrous myocarditis are due. Pericarditis and endocarditis are rare; endocarditis was present in 7 of 220 cases at the Boston City Hospital. The diphtheria bacilli have been found in the vegetations. The PULMONARY COMPLICATIONS are the most important, and death is due to them as often as to the throat lesion. Broncho-pneumonia, or, as Councilman terms it, 'acinous pneumonia, is the most common, and was present in 131 of the 220 Boston cases. Acute lobar pneumonia is rare. The pneumococcus is the principal agent in producing the lung infection. The streptococci and the diphtheria bacilli are frequently met with. Kidneys. — The lesions, which are due to the action of the toxins, not to the presence of bacteria, vary from simple degeneration to an intense nephritis. There is no specific type of lesion. Interstitial and glomerular nephritis are most common in the older subjects. Degenerative changes are present in a large proportion of all the fatal cases. The liver and the spleen show the degenerative lesions of the acute infections. General infection is common, and is about equal with the streptococcus and

  
    200 SPECIFIC INFECTIOUS DISEASES. the diphtheria bacillus. It occurs generally in the grave septic cases, in which type of cases the former organism is more frequently met with. Symptoms. — The period of incubation is " from two to seven days, oftenest two." The initial symptoms are those of an ordinary febrile attack — slight chilliness, fever, and aching pains in the back and limbs. In mild cases these symptoms are trifling, and the child may not feel ill enough to go to bed. Usually the temperature rises within the first twenty-four hours to 102.5° or 103°; in severe cases to 101:°. In young children there may be convulsions at the outset. Phaetxgeal Diphtheria. — In a typical case there is at first redness of the fauces, and the child complains of slight difficulty in swallowing. The membrane first appears upon the tonsils, and it may be a little difficult to distinguish a patchy diphtheritic pellicle from the exudate of the tonsillar crypts. The phar}Tigeal mucous membrane is reddened, and the tonsils themselves are swollen. By the third day the membrane has covered the tonsils, the pillars of the fauces, and perhaps the uvula, which is thickened and oedematous, and may fill completely the space between the swollen tonsils. The membrane may extend to the posterior wall of the phar}Tix. At first grajdsh-white in color, it changes to a dirty gray, often to a yellow-white. It is firmly adherent, and when removed leaves a bleeding, slightly eroded surface, which is soon covered by fresh exudate. The glands in the neck are swollen, and may be tender. The general condition of a patient in a case of moderate severity is usually good; the temperature not very high, in the absence of complications ranging from 102° to 103°. The pulse^range is from 100 to 120. The local condition of the throat is not of great severity, and the constitutional depression is slight. The symptoms gradually abate, the swelling of the neck diminishes, the membranes separate, and from the seventh to the tenth day the throat becomes clear and convalescence sets in. Clinically at^^ical forms are extremely common, and I follow here Koplik's division : (a) There may be no local manifestation of membrane, but a simple catarrhal angina associated sometimes A^itli a croupy cough. The detection in these cases of the Klebs-Loeffler bacillus can alone determine the diagnosis. Such cases are of great moment, inasmuch as they may communicate the severer disease to other children. (6) There are cases in which the tonsils are covered by a pultaceous exudate, not a consistent membrane. (c) Cases presenting a punctate form of membrane, isolated, and usually on the surface of the tonsils. (d) Cases which begin and often run their entire course with the local picture of a typical lacunar amygdalitis. The}' may be mild, and the local exudate may not extend, but in other cases there are rapid development of membrane, and extension of the disease to the phar}Tix and the nose, with severe septic and constitutional symptoms. (e) Under the term '^latent diiDhtheria " Heubner has described eases, usually secondary, occurring chiefly in hospital practice, in young persons the subject of wasting affections, such as rickets and tuberculosis. There are fever, naso-jDhar^-ngeal catarrh, and gastro-intestinal disturbances. Diphtheria may

  
    DIPHTHERIA. 201 not be suspected until severe laryngeal complications develop, or the condition may not be determined until autopsy. Systemic Infection. — The constitutional disturbance in mild diphtheria is very slight. There are instances, too, of extensive local disease without grave systemic symptoms. As a rule, the general features of a case bear a definite relation to the severity of the local disease. There are rare instances in which from the outset the constitutional prostration is extreme, the pulse frequent and small, the fever high, and the nervous phenomena are pronounced ; the patient may sink in two or three days overwhelmed by the intensity of the toxaemia. There are cases of this sort in which the exudate in the throat may be slight, but usually the nasal symptoms are pronounced. The temperature may be very slightly raised or even subnormal. More commonly the severe systemic symptoms appear at a later date when the pharyngeal lesion is at its height. They are constantly present in extensive disease, and when there is a sloughing, foetid condition. The lymphatic glands become greatly enlarged; the pallor is extreme; the face has an ashen-gray hue; the pulse is rapid and feeble, and the temperature sinks below normal. In the most aggravated forms there are gangrenous processes in the throat, and in rare instances, when life is prolonged, extensive sloughing of the tissues of the neck. Escherich accounts for the discrepancy sometimes observed between the severity of the constitutional disturbance and the intensity of the local process, by assuming varying degrees of susceptibility to the diphtheria bacillus on the one hand, and to its poison on the other hand. With high local susceptibility of a part to the action of the bacillus, with little general susceptibility to the toxin, there is extensive local exudate with mild constitutional symptoms, or vice versa, severe systemic disturbance with limited local inflammation. A leucocytosis is present in diphtheria. Morse does not think it of any prognostic value, since it is present and may be pronounced in mild cases. What has been described of late as Vincent's angina is an acute, febrile, pseudo-membranous inflammation with soft, yellowish-green exudate, which on removal leaves a bleeding ulcer. The general symptoms may be severe, and there may be swelling of the glands of the neck. A bacillus f usif ormis has been described in connection with it. There are instances in which the ulceration has been extensive, even proceeding to destruction of the uvula and of the soft palate. Nasal Diphtheria. — In cases of pharyngeal diphtheria the Klebs-Loeffler bacillus is found on the mucous membrane of the nose and in the secretions, even when no membrane is present, but it may apparently produce two affections similar enough locally but widely differing in their general features. In membranous or fibrinous rJiinitis, a very remarkable affection seen usually in children, the nares are occupied by thick membranes, but there is an entire absence of any constitutional disturbance. The condition has been studied very carefully by Park, Abbott, Gerber and Podack, and others. Eavenel has collected 77 cases, in 41 of which a bacteriological examination was made, in 33 the Klebs-Loeffler bacillus being present. All the cases ran a benign course, and in all but a few the membrane was limited to the nose, and the constitutional symptoms were either absent or very slight. Eemarkable and puzzling features are that the disease runs a benign course, and that infection of other children in the family is extremely rare. 15

  
    202 SPECIFIC INFECTIOUS DISEASES. On the other hand, nasal diphtheria is apt to present a most malignant type of the disease. The infection may be primary in the nose, and in a case in my wards there was otitis media, and the Klebs-Loeffler bacillus was separated from the discharge before the condition of nasal diphtheria was suspected. While some cases are of mild character, others are very intense, and the constitutional symptoms most profound. The glandular inflammation is usually very intense, owing, as Jacobi points out, to the great richness of the nasal mucosa in lymphatics. From the nose the inflammation may extend through the tear-ducts to the conjunctivae and into the antra. Laryngeal Diphtheria. — Membranous Group. — ^With a very large proportion of all the cases of membranous laryngitis the Klebs-Loeffler bacillus is associated ; in a much smaller number other organisms, particularly the streptococcus, are found. Membranous croup, then, may be said to be either genuine diphtheria or diphtheroid in character. Of 286 cases in which the disease was confined to the larynx or bronchi, in 229 the Klebs-Loeffler bacilli were found. In 57 they were not present, but 17 of these cultures were unsatisfactory (Park and Beebe). The streptococcus cases are more likely to be secondary to other acute diseases. Symptoms. — Naturally, the clinical symptoms are almost identical in the non-specific and specific forms of membranous larjTigitis. The affection begins like an acute laryngitis with slight hoarseness and rough cough, to which the term croupy has been applied. After these symptoms have lasted for a day or two with varying intensity, the child suddenly becomes worse, usually at night, and there are signs of impeded respiration. At first the difficulty in breathing is paroxysmal, due probably to more or less spasm of the muscles of the glottis. Soon the dyspncea becomes continuous, inspiration and expiration become difficult, particularly the latter, and with the inspiratory movements the epigastrium and lower intercostal spaces are retracted. The voice is husky and may be reduced to a whisper. The color gradually changes and the imperfect aeration of the blood is shown in the lividity of the lips and finger-tips. Restlessness comes on and the child tosses from side to side, vainly trying to get breath. Occasionally, in a severer paroxysm, portions of membrane are coughed out. The fever in membranous laryngitis is rarely very high and the condition of the child is usually very good at the time of the onset. The pulse is always increased in frequency and if cyanosis be present is small. In favorable cases the dyspnoea is not very urgent, the color of the face remains good, and after one or two paroxysms the child goes to sleep and wakes in the morning, perhaps without fever and feeling comfortable. The attack may recur the following night with greater severity. In unfavorable cases the dyspnoea becomes more and more urgent, the cyanosis deepens, the child, after a period of intense restlessness, sinks into a semi-comatose state, and death finally occurs from poisoning of the nerve centres by carbon dioxide. In other cases the onset is less sudden and is preceded by a longer period of indisposition. As a rule, there are pharyngeal symptoms. The constitutional disturbance may be more severe, the fever higher, and there may be swelling of the glands of the neck. Inspection of the fauces may show the presence of false membranes on the pillars or on the tonsils. Bacteriological examination can alone determine whether these are due to the Klebs-Loeffler bacillus or to the streptococcus. Fagge held that non �

  
    DIPHTHERIA. 203 contagious membranous croup may spread upward from the larynx just as diphtheritic inflammation is in the habit of spreading downward from the fauces. Ware, of Boston, whose essay on croup is perhaps the most solid contribution to the subject made in this country, reported the presence of exudate in the fauces in 74 out of 75 cases of croup. These observations were made prior to 1840, during periods in which diphtheria was not epidemic to any extent in Boston. In protracted cases pulmonary symptoms may occur, which are sometimes due to the difficulty in expelling the muco-pus from the tubes ; in others, the false membrane extends into the trachea and even into the bronchial tubes. During the paroxysm the vesicular murmur is scarcely audible, but the laryngeal stridor may be loudly communicated along the bronchial tubes. DiPHTHKRiA OF Other Parts. — Primary diphtheria occurs occasionally in the conjunctiva. It follows in some instances the affection of the nasal mucous membrane. Some of the cases are severe and serious, but it has been shown by C. Frankel and others that the diphtheria bacilli may be present in a conjunctivitis catarrhal in character, or associated with only slight croupous deposits. Diphtheria of the external auditory meatus is seen in rare instances in which a diphtheritic otitis media has extended through the tympanic membrane. Diphtheria of the shin is most frequently seen in the severer forms of pharyngeal diphtheria, in which the membrane extends to the mouth and lips, and invades the adjacent portions of the skin of the face. The skin about the anus and genitals may also be attacked. Pseudo-membranous inflammation is not uncommon on ulcerated surfaces and wounds. In very many of these cases it is a streptococcus infection, but in a majority, perhaps, in which the patient is suffering with diphtheria, the Klebs-Loeflier bacillus will be found in the fibrinous exudate. As proposed by Welch, the term "wound diphtheria" should be limited to infection of a wound by the Klebs-Loeffler bacillus. This " may manifest itself as a simple inflammation, or inflammation with superficial necrosis, or inflammation with more or less adherent pseudo-membrane. The conditions as regards varying intensity and character of the infection, association with other bacteria, particularly streptococci, and the necessity of a bacteriological examination to establish the diagnosis, are in no way different in the diphtheria of wounds from those in diphtheria of mucous membranes. Wound diphtheria may occur without demonstrable connection with cases of diphtheria and without affection of the throat in the individual attacked, but such occurrences are rare" (Welch). Paralysis may follow wound diphtheria. Pseudo-membranous inflammations of wounds are caused more frequently by other micro-organisms, particularly the streptococcus pyogenes, than by the Klebs-Loefller bacillus. The fibrinous membrane so common in the neighborhood of the tracheotomy wound in diphtheria is rarely associated with the Klebs-Loeffler bacillus. Diphtheria of the genitals is occasionally seen. Complications and Sequelae. — Of local complications, hsemorrhage from the nose or throat may occur in the severe ulcerative cases. Skin rashes are not infrequent, particularly the diffuse erythema. Occasionally there is urticaria and in the severe cases purpura. Fatal cases almost invariably show

  
    204 SPECIFIC INFECTIOUS DISEASES. capillary bronchitis with broncho-pnemnonia and large patches of collapse, or the septic particles may reach the bronchi and excite gangrenous processes which may lead to severe and fatal hemorrhage. Jaundice, usually a feature of the toxsemia is rarely of serious import. Albuminuria, present in all severe cases, is alarming only when the albumin is in considerable quantity and associated with epithelial or blood casts. Kepliritis may appear quite early in the disease, setting in occasionally with complete suppression of the urine. In comparison with scarlet fever the renal changes lead less frequently to general dropsy. In rare instances there may be coma, and even convulsions, without albumin in the urine, and without dropsy. Of the sequelse, paralysis is by far the most important. It can be experimentally produced in animals by the inoculation of the toxins. The disease is a toxic neuritis, due to the absorption of the poison. The proportion of the cases in which it occurs ranges from 10 to 15 and even to 20 per cent. It is strictly a sequel, coming on usually in the second or third week of convalescence. It may follow very mild cases ; indeed, the local lesion may be so trifling that the onset of the paralysis alone calls attention to the true nature of the trouble. It is proportionately less frequent in children than in adults. L. W. Eolleston's recent study of the subject indicates that the early use of antitoxin diminishes the liability to paralysis. In 494 cases collected by Woodhead, the palate was involved in 155, the ocular muscles in 197, in 10 other muscles. Ninety-one of the patients died. Of the local paralyses the most common is that which affects the palate. This gives a nasal character to the voice, and, owing to a return of liquids through the nose, causes a difficulty in swallowing. The palate is seen to be relaxed and motionless, and the sensation in it is also much impaired. The affection may extend to the constrictors of the pharynx, and deglutition become embarrassed. Within two or three weeks or even a shorter time the paralysis disappears. In many cases the affection of the palate is only part of a general neuritis. Of other local forms perhaps the most common are paralyses of the eye-muscles, intrinsic and extrinsic. There may be strabismus, ptosis, and loss of power of accommodation. Facial paralysis is rare. The neuritis may be confined to the nerves of one limb, though more commonly the legs or the arms are affected together. Very often with the palatal parah^sis is associated a weakness of the legs without definite palsy but with loss of the knee-jerk. The multiple form of diphtheritic neuritis may begin with the palatal affection, or with loss of power of accommodation and loss of the tendon reflexes. This last is an important sign, which, as Bernhardt, Buzzard, and E. L. MacDonnell have sho^vn, may occur early, but is not necessarily followed by other symptoms of neuritis. There is paraplegia, which may be complete or involve only the extensors of the feet. The paralysis may extend and involve the arms and face and render the patient entirely helpless. The muscles of respiration may be spared. Heart. — Irregularity of the heart is common. It was present in 60 per cent of the Boston cases of White and Smith. A murmur at the apex or base of the heart is present in 94 per cent of all cases. This means of course that a majority of all young children with fever have a heart murmur. Only a few cases of diphtheria have serious heart symptoms, 36 out of the 946 cases spe �

  
    DIPHTHERIA. 205 ciall}^ studied. Eaj^id action of the heart with gallop rhythm and epigastric pain and tenderness are the most serious symptoms. The cases in which the pulse drops from 110 to 40 or 30 are usually very serious. The heart symptoms are more common in the second or third week of the disease, and fatal dilatation of the heart may come on as late as the sixth or seventh week. It seems probable that the heart weakness is due to granular and fatty degeneration of the muscle substance. Possibly in some of the cases there is degeneration of the vagus, a view which is supported by the frequency of paralysis of the palate with vomiting and epigastric pain and tenderness. Serum Sickness. — Strictly an effect of the treatment, " Die Serumkrankheit " may be considered among the complications. In from eight to ten days after the inoculation there appears at the site an erythema or urticaria, which spreads rapidly over the body. There is usually oedema, local glandular enlargements, and in some cases albuminuria. There are pains and slight swelling in the joints, and moderate fever. The oedema and the morbilliform and exudative rashes are the most striking features. Convalescence occurs on the third or fourth day. These symptoms have been shown to be due to the toxic effects of the horse serum. Sudden death has occurred in about 20 cases after the serum injections (Eosenau and Anderson). The serious symptoms come on within five or ten minutes of the injection with collapse, unconsciousness, and convulsions and death. The toxic effect is due to the alien serum, from which it is quite possible that before long the dangerous elements may be removed. Diagnosis. — The presence of the Klebs-Loeffler bacillus is regarded by bacteriologists as the sole criterion of true diphtheria, and as this organism may be associated with all grades of throat affections, from a simple catarrh to a sloughing, gangrenous process, it is evident that in many instances there will be a striking discrepancy between the clinical and the bacteriological diagnosis. The bacteriological diagnosis is simple. The plan adopted by the New York Health Department is a model which may be followed with advantage in other cities. Outfits for making cultures, consisting of a box containing a tube of blood-serum and a sterilized swab in a test-tube, are distributed to about forty stations at convenient points in the city. A list . of these places is published, and a physician can obtain the outfit free of cost. The directions are as follows : " The patient should be placed in a good light, and, if a child, properly held. In cases where it is possible to get a good view of the throat, depress the tongue and ^ub the cotton swab gently but freely against any visible exudate. In other cases, including those in which the exudate is confined to the larynx, avoiding the tongue, pass the swab far back and rub it freely against the mucous membrane of the pharynx and tonsils. Without laying the swab down, withdraw the cotton plug from the culture-tube, insert the swab, and rub that portion of it which has touched the exudate gently but thoroughly all over the surface of the blood-serum. Do not push the swab into the blood-serum, nor break the surface in any way. Then replace the swab in its own tube, plug both tubes, put them in the box, and return the culture outfit at once to the station from which it was obtained." The culturetubes which have been inoculated are kept in an incubator at 37° C. for twelve hours and are then ready for examination. Some prefer a method by which the material from the throat collected on a sterile swab, or, as recommended

  
    206 SPECIFIC INFECTIOUS DISEASES. by von Esmarcli, on small pieces of sterilized sponge, is sent to the laborator}^ where the cultures and microscopical examination are made b}'^ a bacteriologist. An immediate diagnosis "without the use of cultures is often possible by making a smear preparation of the exudate from the throat. The Klebs-Loeffler bacilli may be present in sufficient numbers, and may be quite characteristic to an expert. In this connection may be given the following statement by Park, who has had such an exceptional experience : " The examination by a competent bacteriologist of the bacterial growth in a blood-serum tube which has been properly inoculated and kept for fourteen hours at the body temperature can be thorouglily relied upon in eases where there is visible membrane in the throat, if the culture is made during the period in which the membrane is forming, and no antiseptic, especially no mercurial solution, has lately been applied. In cases in which the disease is confined to the larynx or bronchi, surprisingly accurate results can be obtained from cultures, but in a certain proportion of cases no diphtheria bacilli will be found in the first culture, and yet will be abundantly present in later cultures. "We believe, therefore, that absolute reliance for a diagnosis can not be placed upon a single culture from the pharynx in purely laryngeal cases.'' Where a bacteriological examination can not he made, the practitioner must regard as suspicious all forms of throat affections in children, and carry out measures of isolation and disinfection. In this way alone can serious errors be avoided. It is not, of course, in the severer forms of membranous angina that mistake is likely to occur, but in the various lighter forms, many of which are in reality due to the Klebs-Loeffler bacillus. A large proportion of the cases of diphtheroid inflammation of the throat are due to the streptococcus pyogenes. They are usually milder, and the liability to general infection is less intense; still, in scarlet fever and other specific fevers some of the most virulent cases of throat disease which we see, with intense systemic infection, are caused by this micro-organism. These streptococcus cases are probably much less numerous than the figures wliich I have given woidd indicate. The more careful examinations in the diphtheria pavilions of hospitals, particularly in Europe, have shown that in the large majority of cases admitted the Klebs-Loeffier bacillus is . present. I have already referred, under the section on scarlet fever, to the question of the diagnosis between scarlet fever with severe angina and diphtheria. Prognosis. — In hospital practice the mortality was formerly from 30 to 50 per cent. In the Boston City Hospital the death-rate between 1888 and 189-4 was only once below 40 per cent, and in 1892 and 1893 rose to nearly 50 per cent. Following the introduction of antitoxin from 1895 to 1903 the death-rate has not once been above 15 per cent, and of late years has been about 10 or 13 per cent (McCollom). In country places the disease may display an appalling virulence. In cases of ordinary severity the outlook is usually good. Death results from involvement of the larjmx, septic infection, sudden heart-failure, diphtheritic paralysis, occasionally from uraemia, and sometimes from broncho-pneumonia occurring during convalescence. In England and "Wales in 1903 there were 6,077 deaths, compared with 9,130, the average number in the previous decennium (Tatham). Of late years the mortality has been steadily falling. In Boston during the ten years ending 1903 the mortality per 10,000 of the living has ranged from 30.65 to 88.73. The

  
    DIPHTHERIA. 207 mortality has greatly decreased, from 18.03 per 10,000 living in 1894 to 3.51 in 1903 (McCollom). Prophylaxis. — Isolation of the sick, disinfection of the clothing and of everything that has come in contact with the patient, careful scrutiny of the milder cases of throat disorder, and more stringent surveillance in the period of convalescence are the essential measures to prevent the spread of the disease. Suspected cases in families or schools should be at once isolated or removed to a hospital for infectious disorders. When a death has occurred from diphtheria, the body should be wrapped in a sheet which has been soaked in a corrosive-sublimate solution (1 to 3,000), and placed in a closely sealed coffin. The funeral should always be private. In cases of well-marked diphtheria these precautions are usually carried out, but the chief danger is from the milder cases, particularly the ambulatory form, in which the disease has perhaps not been suspected. But from such patients mingling with susceptible children the disease is often conveyed. The healthy children in a family in which diphtheria exists may carry the disease to their school-fellows. The question of the influence of isolation hospitals on the spread of the disease has, I think, been solved in Boston, a city which has suffered terribly from diphtheria. The ratio of mortality per 10,000 living in 1893 was 11-|-, and in 1894 it was 19-}-. In 1895 the infectious pavilion was opened. Prior to that year only about 10 per cent of the reported cases were treated in hospital ; in succeeding years 50 per cent were treated in hospital. In 1898 the mortality per 10,000 had fallen to 3, and in 1899 it was 4.9. A very important matter in the prophylaxis relates to the period of convalescence. It has been shown by numerous observations that, after all the membrane has cleared away, virulent bacilli may persist in the throat from periods ranging from six weeks to six months, or even longer. There is evidence to show that the disease may be communicated by such patients, so that isolation should be continued in any given case until"the bacteriological examination shows that the throat is free. It can not be too strongly emphasized that the important elements in the prophylaxis of diphtheria are the rigid scrutiny of the milder types of throat affection, and the thorough isolation and disinfection of the individual patients. Careful attention should be given to the throats and mouths of children, particularly to the teeth and tonsils, as Caille has urged. Swollen and enlarged tonsils should be removed. In persons exposed, the antiseptic mouth washes, such as corrosive sublimate (1 to 10,000), chlorine water (1 to 1,100), or swabbing the throat with a diluted Loeffier's solution, should be employed. Treatment. — The important points are hygienic measures to prevent the spread of the malady, local treatment of the throat to destroy the bacilli, medication, general or specific, to counteract the effects of the toxins, and, lastly, to meet the complications and sequelae. (a) Hygienic Measures. — The patient should be in a room from which the carpets, curtains, and superfluous furniture have been removed. The temperature should be about 68°, and thorough ventilation should be secured. The air may be kept moist by a kettle or a steam-atomizer. If possible, only the nurse, the child's mother, and the doctor should come in contact with the

  
    208 SPECIFIC INFECTIOUS DISEASES. patient. During the visit the physician should wear a linen overall, and on leaving the room he should thoroughly wash his hands and face in a corrosivesuhlimate solution. The strictest quarantine should be employed against other members in the house. (b) Local Treatment. — In mild cases the throat symptoms are alone prominent. Vigorous local treatment from the outset should be carried out, taking especial care in all instances to avoid mechanical injury to the tissues. A very large number of solutions have been recommended. They are best employed with a swab of cotton-wool or a soft sponge, or irrigation with hot antiseptic solutions may be used. The direct application with a swab of cotton-wool or sponge is, as a rule, effective. In many young children it is really a most trying procedure to carry out the treatment, and sometimes one is compelled to desist. The nurse should hold the child on her knees, well wrapped in a shawl, with its head resting on her shoulder. The nose is then held, and so soon as the child opens its mouth a cork should be placed between the molar teeth. The local application can then be made, or thorough irrigation carried out. In infants the disinfecting fluids are sometimes better applied through the nostrils. The following solutions may be employed : Loeffler's solution: Menthol, 10 grammes dissolved in toluol to 36 cc. Liq. Ferri sesquiclilorati, 4 cc. ; alcohol absol., 60 cc. Corrosive sublimate, 1 to 1,000, either alone or with tartaric acid, 5 grammes to the litre. Carbolic acid, 3 per cent in 30 per cent alcohol solution, is much employed; some prefer to touch the small spots of exudate with pure carbolic acid. Another solution is: The tincture of the perchloride of iron, a drachm and a half, in glycerine, one ounce, water, one ounce, with from 15 to 20 minims of carbolic acid. Chlorine water, boric acid, peroxide of hydrogen, iodoform, lactic acid, trypsin, and papain are also recommended. LoefBer's solution, which has been given a very thorough trial, is j)erhaps the most satisfactory. Nasal diphtheria requires prompt and thorough disinfection of the passages. Jacobi recommends chloride of sodium, saturated boric acid, or 1 part of bichloride of mercury, 35 of chloride of sodium, and 1,000 of water, or the 1-per-cent solution of carbolic acid. Loeffler's solution may be diluted and applied with a syringe or a spray. To be effectual the injection must be properly given. The nurse should be instructed to pass the nozzle of the s}Tinge horizontally, not vertically; otherwise the fluid vnll return through the same nostril. When the larynx becomes involved, a steam tent may be arranged upon the bed, so that the child may breathe an atmosphere saturated with moisture. If the dyspnoea becomes urgent, an emetic of sulphate of zinc or ipecacuanha may be given. When the signs of obstruction are marked there should be no delay in the performance of intubation or tracheotomy. Hot applications to the neck are usually very grateful, particularly to young children, though in the case of older children and adults the ice poultices are to be j)referred. (c) General Measures. — The food should be liquid — milk, beef juices, barley water, albumen water, and soups. The child should be encouraged to drink water freely. When the phar^mgeal involvement is very great and swal �

  
    DIPHTHERIA. 209 lowing painful, nutritive enemata should be used. In cases with severe constitutional symptoms stimulants should be given early. Medicines given internally are of very little avail in the disease. There is still a widespread belief in the profession that forms of mercury are beneficial. The tincture of the perchloride of iron is also very warmly recommended. We are still, however, without drugs which can directly counteract the toz-albumins of this disease, and we must rely on general measures of feeding and stimulants to support the strength. The convalescence of the disease is not without its dangers, and patients should be very carefully watched, particularly if there are signs of heart weakness. The diphtheritic paralysis requires rest in bed, and in those cases in which the heart rhythm is disturbed the avoidance of sudden exertion. In the chronic forms with wasting, massage, electricity, and strychnine are invaluable aids. If swallowing becomes very difficult, the patient must be fed with the stomach-tube, which is very much preferable to feeding per rectum. (d) Antitoxin Treatment. — As the years go on additional experience has shown that, thoroughly carried out, this method of treatment is both safe and efficacious. There are no reasonable grounds for skepticism on the part of intelligent practitioners, and still less on the part of those in charge of the hospitals for infectious diseases. The principle of action depends on the circumstance that the blood-serum of an animal rendered immune, when introduced into another animal, protects it from infection with the diphtheria bacilli, and has also an important curative influence upon diphtheria, whether artificially given to animals, or spontaneously acquired by man. In the preparation of the blood-serum a uniform standard strength is procured. The antitoxin unit is the amount of antitoxin which, injected into a guinea-pig of 250 grammes in weight, neutralizes 100 times the minimum fatal dose of toxin of standard strength. Dosage. — This is one of the most important questions relating to the use of the antitoxin. J. H. McCollom, of the Boston City Hospital, who has probably had a richer experience with the disease than any man in the United States, insists that the guiding practice in the use of the antitoxin is to give it until the characteristic ejffects are produced, whether 4,000 or 70,000 units be required for this result. He very rightly remarks that in the case of a patient ill with diphtheria there is no way of estimating the quantity of toxin generated by the membrane, and therefore one must administer the agent until the characteristic effect is produced — viz., the shriveling of the membrane, the diminution of the nasal discharge, the correction of the fetid odor, and a general improvement in the condition of the patient. 'No case, he says, in the acute stage should be considered hopeless. " When one sees a patient with membrane covering the tonsils and uvula, profuse sanious discharge from the nose, spots of ecchymosis on the body and extremities, cold, clammy hands and feet, a feeble pulse, and the nauseous odor of diphtheria, and finds that after the administration of 10,000 units of antitoxin in two doses the condition of the patient improves slightly; that after 10,000 units more have been given there is a marked abatement in the severity of the symptoms ; that when an additional 10,000 units have been given the patient is apparently out of danger, and eventually recovers — one must believe in the curative power of

  
    210 SPECIFIC INFECTIOUS DISEASES. antitoxin, ^^^len one sees a patient in vliom the intubation tube lias been repeatedly clogged, when the hopeless condition of the patient changes for the better after the administration of 50.000 units, one can not help but be convinced of the importance of giving large doses of antitoxin in the ver}- severe and apparently hopeless cases. In the majority of instances these large doses are not required, particularly if the patients are seen early in the attack, 4,000 to 6,000 units being enough to produce the characteristic efEect on the membrane.*' Favorable effects are seen in improvement in both the local and general condition. The swelling of the fauces subsides, the membrane begins to disappear, the temperature falls, and the pulse becomes slower. Untoward Effects. — Of these the most' common are urticaria and arthralgia, but they are trifling and imimportant. Abscess is rare. Results. — Of 183,256 cases treated in 150 cities previous to the serum period, the mortality was 38.4 per cent. Since the introduction of serum 132,5-18 cases have been treated, "with a mortality of 14.6 per cent. Leaving out those not treated with the serum, the mortality was 9.8 per cent (Edwin Eosenthal). The figures of the Boston City Hospital have already been given and are of special value, as the number of cases is large, the character severe, and the Director of the South Department, Dr. McCollom, has had faith in the treatment and courage in carrying it out. In Chicago, from 1888 to 1895, the total number of deaths from diphtheria was 11,488. From 1896 to 1903, the period during the use of antitoxin, the deaths were 6,088, a decrease of 47 per cent. Of 586 cases treated on the first day of the disease there were only 2 deaths ; of 936 cases treated later than the fourth day there were 216 deaths (A. E. Ee}Tiolds). Immunization for the Prevention of Diphtheria. — Persons exposed to diphtheria may be protected by a sufficient dose of the antitoxin. Children, particularly, should receive an immunizing injection at once. The minimum dose should be 500 units for a child under two years of age; for older children and adults larger doses (500 to 1,000) are employed, which may be repeated in a few days if necessary. In New York (city) since January, 1895, 13,000 persons have been so treated^ of whom only 40 contracted the disease and only one died. XVII. ERYSIPELAS. Definition. — An acute, contagious disease, characterized by a special inflammation of the skin caused by streptococcus erysipelatos seu p3"ogenes. Etiology. — Erysipelas is a widespread affection, endemic in most communities, and at certain seasons epidemic. TVe are as yet ignorant of the atmospheric or telluric influences which favor the diffusion of the poison. It is particularly prevalent in the spring of the vear. Of 2,012 cases collected by Anders, 1,214 occurred during the first five months of the year. April had the largest number of cases. The affection prevails extensiveh'' in old. ill-ventilated hospitals and institutions in which the sanitary conditions are defective. With tlie improved sanitation of late years the number of cases has materially diminished. It has been observed, however, to break out in new institutions under the most favorable hygienic circumstances. Erysipelas is

  
    ERYSIPELAS. 211 both contagious and inoculable; but, except under special conditions, the poison is not very virulent and does not seem to act at any great distance. It can be conveyed by a third person. The poison certainly attaches itself to the furniture, bedding, and walls of rooms in which patients have been confined. The disposition to the disease is widespread, but the susceptibility is specially marked in the case of individuals with wounds or abrasions of any sort. Eecently delivered women and persons who have been the subjects of surgical operations are particularly prone to it. A wound, however, is not necessary, and in the so-called idiopathic form, although it may be difficult to say that there was not a slight abrasion about the nose or lips, in very many cases there certainly is no observable external lesion. Chronic alcoholism, debility, and Bright's disease are predisposing agents. Certain persons show a special susceptibility to erysipelas, and it may recur in them repeatedly. There are instances, too, of a family predisposition. The specific agent of the disease is a streptococcus growing in long chains, which is included under the group name Streptococcus pyogenes, with which Streptococcus erysipelatos appears to be identical. The fever and constitutional symptoms are due in great part to the toxins ; the more serious visceral complications are the result of secondary metastatic infection. Immunity. — Susceptible animals can be rendered immune to virulent streptococci by repeated non-lethal injections of cultures. Marmorek's protective serum, prepared by inoculating the horse and other animals with cultures of intensified virulence, belongs to the bactericidal and not to the antitoxic sera. Notwithstanding some apparently favorable results, its value in the treatment of human infections has not been demonstrated. Morbid Anatomy .-^Erysipelas is a simple inflammation. In its uncomplicated forms there is seen, post mortem, little else than inflammatory oedema. Investigations have shown that the cocci are found chiefly in the l}Tnph-spaces and most abundantly in the zone of spreading inflammation. In the uninvolved tissue beyond the inflamed margin they are to be found in the lymphvessels, and it is here, according to Metschnikoff and others, that an active warfare goes on between the leucocytes and the cocci (phagocytosis). In more extensive and virulent forms of the disease there is usuall}^ suppuration. Infarcts occur in the lungs, spleen, and kidneys, and there may be the general evidences of pysemic infection. Some of the worst cases of malignant endocarditis are secondary to erysipelas ; thus, of 23 cases, 3 occurred in connection with this disease. Septic pericarditis and pleuritis also occur. As just mentioned, the disease may in rare cases extend to and involve the meninges. Pneumonia is not a very common complication. Acute nephritis is also met with ; it is often ingrafted upon an old chronic trouble. Symptoms. — Tlie following description applies specially to erysipelas of the face and head, the form of the disease which the physician is most commonly called upon to treat. The incuhation is variable, probably from three to seven days. The stage of invasion is often marked by a rigor, and followed by a rapid rise in the temperature and other characteristics of an acute fever. When there is a local abrasion, the spot is slightly reddened; but if the disease is idiopathic, there is seen within a few hours slight redness over the bridge of the nose and on the cheeks. The swelling; and tension of the skin increase and

  
    212 SPECIFIC INFECTIOUS DISEASES. ■within twenty-four hours the external symptoms are well marked. The skin is smooth, tense, and oedematous. It looks red, feels hot, and the superficial layers of the epidermis may be lifted as small blebs. The patient complains of an unpleasant feeling of tension in the skin; the swelling rapidly increases; and during the second day the eyes are usually closed. The first-affected parts gradually become pale and less swollen as the disease extends at the periphery. When it reaches the forehead it progresses as an advancing ridge, perfectly well defined and raised; and often, on palpation, hardened extensions can be felt beneath the skin which is not 3^et reddened. Even in a case of moderate severity, the face is enormously swollen, the eyes are closed, the lips greatly oedematous, the ears thickened, the scalp is swollen, and the patient's features are quite unrecognizable. The formation of blebs is common on the eyelids, ears, and forehead. The cervical lymph-glands are swollen, but are usually masked in the oedema of the neck. The temperature keeps high without marked remissions for four or five days and then defervescence takes place by crisis. Leucocytosis is present. Kirkbride has noted the presence in one case of leucin and t}Tosin in the urine. The general condition of the patient varies much with his previous state of health. In old and debilitated persons, particularly in those addicted to alcohol, the constitutional depression from the outset may be very great. Delirium is present, the tongue becomes dry, the pulse feeble, and there is marked tendency to death from toxemia. In the majority of cases, however, even with extensive lesions, the constitutional disturbance, considering the height of the fever range, is slight. The mucous membrane of the mouth and throat may be swollen and reddened. The erysipelatous inflammation may extend to the lar}Tix, but the severe oedema of this part occasionally met with is commonly due to the extension of the inflammation from without inward. There are cases in which the inflammation extends from the face to the neck, and over the chest, and may gradually migrate or wander over the greater part of the body (E. migrans). The close relation between the erysipelas coccus and the pus organisms is shown by the frequency vdth which suppuration occurs in facial erysipelas. Small cutaneous abscesses are common about the cheeks and forehead and neck, and beneath the scalp large collections of pus may accumulate. Suppuration seems to occur more frequently in some epidemics than in others, and at the Philadelphia Hospital one year nearly all the cases in the erysipelas wards presented local abscesses. Complications. — Meningitis is rare. The cases in which death occurs with marked brain symptoms do not usually show, post mortem, meningeal affection. Pneumonia is an occasional complication. Ulcerative endocarditis and septicsemia are more common. Albuminuria is almost constant, particularly in persons over fiftv. True nephritis is occasionally seen. Da Costa has called attention to curious irregular returns of the fever which occur during convalescence without any aggravation of the local condition. The diagnosis rarely presents any difficulty. The mode of onset, the rapid rise in fever, and the characters of the local disease are quite distinctive. Prognosis. — Healthy adults rarely die. The general mortality in hospitals is about 7 per cent, in private practice about 4 per cent (Anders). In the

  
    SEPTICAEMIA AND PYEMIA. 213 new-born, when the disease attacks the navel, it is almost always fatal. In drunkards and in the aged erysipelas is a serious affection, and death may result either from the intensity of the fever or, more commonly, from toxaemia. The wandering or ambulatory erysipelas, which has a more protracted course, may cause death from exhaustion. Treatment. — Isolation should be strictly carried out, particularly in hospitals. A practitioner in attendance upon a case of erysipelas should not attend cases of confinement. The disease is self-limited and a large majority of the cases get well without any internal medication. I can speak definitely on this point, having, at the Philadelphia Hospital, treated many cases in this way. The diet should be nutritious and light. Stimulants are not required except in the old and feeble. For the restlessness, delirium, and insomnia, chloral or the bromides may be given; or, if these fail, opium. When the fever is high the patient may be bathed or sponged, or, in private practice, if there is an objection to this, antipyrin or antifebrin may be given. Of internal remedies believed to influence the disease, the tincture of the perchloride of iron has been highly recommended. At the Montreal General Hospital this was the routine treatment, and doses of half a drachm to a drachm were given eyevj three or four hours. I am by no means convinced that it has any special action ; nor, so far as I know, has any medicine, given internally, a definite control over the course of the disease. Of local treatment, the injection of antiseptic solutions at the margin of the spreading areas has been much practised. Two-per-cent solutions of carbolic acid, the corrosive sublimate and the biniodide of mercury have been much used. The injection should be made not into but just a little beyond the border of the inflamed patch. F. P. Henry has treated a large number of cases at the Philadelphia Hospital with the last-mentioned drug, and this mode of practice is certainly most rational. Of local applications, ichthyol is at present much used. The inflamed region may be covered with salicylate of starch. Perhaps as good an application as any is cold water, which was highly recommended by Hippocrates, XVIII. SEPTIC-ffiMIA AND PY-ffiMIA. Certain terms must first be defined. An infection is the morbid process induced by the invasion and growth in the body of pathogenic micro-organisms. An infection may be local, as in a boil, or general, as in some cases of anthrax. An intoxication is the morbid condition caused by the absorption of toxins, in large part derived from pathogenic organisms. The term saprcemia is the equivalent of septic intoxication. A hard-and-fast line can not be drawn between an infection and an intoxication, but agents of infection alone are capable of reproduction, whereas those of intoxication are chemical poisons, some of which are produced by the agency of bacteria, or by vegetable and animal cells. Infectious diseases which are communicated directly from one person to another are termed contagious, and the infecting agent is sometimes spoken of as a contagium. " Whether or not

  
    214 SPECIFIC INFECTIOUS DISEASES. an infectious disease is contagious in the ordinary sense depends upon the nature of the infectious agent, and especially upon the manner of its elimination from and reception by the body. Most but not all contagious diseases are infectious. Scabies is a contagious disease, but it is not infectious " (Welch), There are three chief clinical types of infection. 1. Local Iis^pections with the Development of Toxins. This is the common mode of invasion of many of the diseases which we have already considered. Tetanus, diphtheria, erysipelas, and pneumonia are diseases which have sites of local infection in which the pathogenic organisms develop ; but the constitutional efEects are caused by the absorption of the poisonous products. The diphtheria toxin produces all the general symptoms, the tetanus toxin every feature, of the disease without the presence of their respective bacilli. Certain of the symptoms following the absorption of the toxins are general to all ; others are special and peculiar, according to the organism which produces them. A chill, fever, general malaise, prostration, rapid pulse, restlessness, and headache are the most frequent. With but few exceptions the febrile disturbance is the most common feature. The most serious effects are seen upon the nervous system and upon the heart, and the gravity of the symptoms on the part of these organs is to some extent a measure of the intensity of the intoxication. The organisms of certain local infections produce poisons which have special actions; thus the diphtheria toxin, besides having the effects already referred to, is especially prone to attack the nervous system and to cause peripheral neuritis. The tetanus toxin has a specific action on the motor neurones. 2. Septicemia. Formerly, and in a surgical sense, the term '' septicaemia " was used to designate the invasion of the blood and tissues of the body by the organisms of suppuration, but in the medical sense the term may be applied to any condition in which, with or without a local site of infection, there is microbic invasion of the blood and tissues, but without metastatic foci of suppuration. Owing to the great development of bacteria in the blood, and in order to separate it sharply from local infectious processes with toxic invasion of the body, it is proposed to call this condition bactersemia; toxaemia denotes the latter state. (a) Progeessive Septicemia eeom Local Infection. — The common streptococcus and staphylococcus infection is as a rule first local, and the toxins alone pass into the blood. In other instances the cocci appear in the blood and throughout the tissues, causing a septicaemia which intensifies greatly the severity of the case. Other infections in which the bacterial invasion, local at first, may become general are pneumonia, typhoid fever, anthrax, gonorrhoea, and puerperal fever. The clinical features of this form are well seen in the cases of puerperal septicaemia or in dissection wounds, in which the course of the infection may be traced along the lymphatics. The svmptoms usually set in within twentyfour hours, and rarely later than the third or fourth day. There is a chill or chilliness^ with moderate fever at firstj which gradually rises and is marked

  
    SEPTICEMIA AND PYAEMIA. 215 by daily remissions and even intermissions. The pulse is small and compressible, and may reach 120 or higher. Gastro-intestinal disturbances are common, the tongue is red at the margin, and the dorsum is dry and dark. There may be early delirium or marked mental prostration and apathy. As the disease progresses there may be pallor of the face or a yellowish tint. Capillary haemorrhages are not uncommon. In streptococcus cases we are beginning to recognize the fact that these infections are not always so serious as we thought. Death may occur within twenty-four hours or be delayed for several days, even for weeks, and recovery may occur. One case recently showed streptococci in the blood for six weeks, but ultimately recovered (Cole). On post-mortem examination there may be no gross focal lesions in the viscera, and the seat of infection may present only slight changes. The spleen is enlarged and soft, the blood may be extremely dark in color, and haemorrhages are common, particularly on the serous surfaces. Neither thrombi nor emboli are found. Certain clinical features separate the streptococcus frohi the staphylococcus infection, chiefly in the absence of delirium, a rather abnormal mental acuteness, and in the presence of a greater degree of anaemia. Many instances of septicaemia are combined infections ; thus in diphtheria streptococcus septicaemia is a common, and the most serious, event. The local disease and the symptoms produced by absorption of the toxins dominate the clinical picture ; but the features are usually much aggravated by the systemic invasion. A similar infection may occur in typhoid fever and in tuberculosis, and may obscure the typical picture. These secondary septicaemias are caused most fre(|uently by the streptococcus, but may result from the invasion of other bacteria. (&) General Septicemia without Eecognizable Local Infection. — Crypto genetic Septiccemias. — This is a group of very great interest to the physician, the full importance of which we are only now beginning to recognize. The subjects when attacked may be in perfect health ; more commonly they are already weakened by acute or chronic illness. The pathogenic organisms are varied. Streptococcus pyogenes is the most common; the forms of staphylococcus more rare. Other occasional causal agents are Micrococcus lanceolatus (pneumococcus). Bacillus proteus, and Bacillus pyocyaneus. Between May 1, 1892, and June 1, 1895, there were examined in the post-mortem room from my wards 21 cases of general infection, of which 13 were due to Streptococcus pyogenes, 2 to Staphylococcus pyogenes, and 6 to the pneumococcus. In 19 of these cases the patients were already the subjects of some other malady, which was aggravated, or in most instances terminated, by the general septicemia. The symptoms vary somewhat with the character of the micro-organisms. In the streptococcus cases there may be chills with high, irregular fever, and a more characteristic septic state than in the pneumococcus infection. Most of these cases come correctly under the term " cryptogenetic septicaemia" as employed by Leube, inasmuch as the local focus of infection is not evident during life, and may not be found after death. Although most of these cases are terminal infections, yet it is well to bear in mind that there are instances of this type of affection coming on in apparently healthy persons.

  
    216 SPECIFIC INFECTIOUS DISEASES. The fever may be extremely irregular, characteristically septic, and persist for many weeks. Foci of suppuration may not develop, and may not be found even at autopsy. I have on several occasions met with cases of an intermittent pyrexia persisting for weeks, in which it seemed impossible to give any explanation of the phenomena, and some which ultimately recovered, and in which tuberculosis and malaria could be almost positively excluded. These cases require to be carefully studied bacteriologically. Dreschfeld has described them as idiopathic intermittent fever of pysemic character. Local symptoms may be absent, though in three of his cases there was enlargement of the liver, and in two the condition was a diffuse suppurative hepatitis. The pyocyanic disease, or cyano-pyfemia, is an extremely interesting form of infection with Bacillus pyocyaneus, of which a larger number of cases have been reported of late years. (See Wollstein's paper. Archives of Pediatrics, October, 1897, and Barker, Jour. Am. Med. Assoc, 1897.) 3. Septico-py^mia, The pathogenic micro-organisms which invade the blood and tissues may settle in certain foci and there cause suppuration. When multiple abscesses are thus produced in connection with a general infection, the condition is known as pyramia or, perhaps better, septico-pyaemia. There are no specific organisms of suppuration, and the condition of pysemia may be produced by organisms other than the streptococci and staphylococci, though these are the most common. Other forms which may invade the system and cause foci of suppuration are Micrococcus lanceolatus, the gonococcus. Bacillus coli, Bacillus typhosus, Bacillus prateus, Bacillus pyocyaneus, Bacillus influenzce, and very probably the anaerobic bacteria of Veillon and Zuber. In a large proportion of all cases of pyaemia there is a focus of infection, either a suppurating external wound, an osteomyelitis, a gonorrhoea, an otitis media, an empyema, or an area of suppuration in a lymph-gland or about the appendix. In a large majority of all these cases the common pus cocci are present. In a suppurating wound, for example, the pus organisms induce hyaline necrosis in the smaller vessels with the production of thrombi and purulent phlebitis. The entrance of pus organisms in small numbers into the blood does not necessarily produce pyaemia. Commonly the transmission to various parts from the local focus takes place by the fragments of thrombi which pass as emboli to different parts, where, if the conditions are favorable, the pus organisms excite suppuration. A thrombus which is not septic or contaminated, when dislodged and impacted in a distant vessel, produces at most only a simple infarction; but, coming from an infected source and containing pus microbes, an independent centre of infection is established wherever the embolus may lodge. These independent suppurative centres in pyaemia, known as embolic or metastatic abscesses, have the following distribution: (a) In external wounds, in osteo-myelitis, and in acute phlegmon of the skin, the embolic particles very frequently excite suppuration in the lungs, producing the well-known wedge-shaped pyaemic infarcts ; from these, or rarely by paradoxical embolism, or direct passage of bacteria or minute emboli through the pulmonary capillaries, metastatic foci of inflammation may occur in other parts. (6) Suppurative foci in the territory of the portal system, particularly in

  
    SEPTICEMIA AND PYJEMIA. 217 the intestines, produce metastatic abscesses in the liver with or without suppurative pylephlebitis. Endocarditis is an event which is very liable to occur in all forms of septicasmia, and modifies materially the character of the clinical features. Streptococci and staphylococci are the most common organisms present in the vegetations, but the pneumococci, gonococci, tubercle bacilli, typhoid bacilli, anthrax bacilli, and other forms have been isolated. The vegetations which grow at the site of the valve lesion become covered with thrombi, particles of which may be dislodged and carried as emboli to different parts of the body, causing multiple abscesses or infarcts. Symptoms of Septico-pysemia. — In a case of wound infection, prior to the onset of the characteristic symptoms, there may be signs of local trouble, and in the case of a discharging wound the pus may change in character. The onset of the disease is marked by a severe rigor, during which the temperature rises to 103° or 104° and is followed by a profuse sweat. These chills are repeated at intervals, either daily, or every other day. In the intervals there may be slight pyrexia. The constitutional disturbance is marked and there are loss of appetite, nausea, and vomiting, and, as the disease progresses, rapid emaciation. Transient erythema is not uncommon. Local symptoms usually occur. If the lungs become involved there are dyspnoea and cough. The physical signs may be slight. Involvement of the pleura and pericardium is common. The anasmia, often profound, causes great pallor of the skin, which later may be bile-tinged. The spleen is enlarged, and there may be intense pain in the side, pointing to perisplenitis from embolism. Usually in the rapid cases a typhoid state supervenes, and the patient dies comatose. In the chronic cases the disease may be prolonged for months; the chills recur at long intervals, the temperature is irregular, and the condition of the patient varies from month to month. The course is usually slow and progressively downward. Diagnosis. — Pyaemia is a disease frequently overlooked and often mistaken for other affections. Cases following a wound, an operation, or parturition are readily recognized.    On the other hand, the following conditions may be overlooked: Osteo-myelitis. — Here the lesion may be limited, the constitutional symptoms severe, and the course of the disease very rapid. The cause of the trouble may be discovered only post mortem. So, too, acute septico-pysemia may follow gonorrhoea or a prostatic abscess. Cases are sometimes confounded with typhoid fever, particularly the more chronic instances, in which there are diarrhoea, great prostration, delirium, and irregular fever. The spleen, too, is often enlarged. The marked leucocytosis is an important differential point. In some of the instances of ulcerative endocarditis the diagnosis is very difficult, particularly in what is known as the typhoid, in contradistinction to the septic, type of this disease. In acute miliary tuberculosis the symptoms occasionally resemble those of septicaemia, more commonly those of typhoid fever. The post-fehrile artliritides, such as occur after scarlet fever and gonorrhoea, are really instances of mild septic infection. The joints may sometimes suppurate and pyemia develop. So, also, in tuberculosis of the kidneys

  
    218 SPECIFIC INFECTIOUS DISEASES. and calculous pyelitis recurring rigors and sweats due to septic infection are common. In some latitudes septic and pysemic processes are too often confounded with malaria. In early tuberculosis, or even when signs of excavation are present in the lungs, and in cases of suppuration in various parts, particularly empyema and abscess of the liver, the diagnosis of malaria is made. The practitioner may take it as a safe rule, to which he will find very few eseeptions, that an intermittent fever which resists quinine is not malaria. Other conditions associated with chills which may be mistaken for pygemia are profound ana?mia, certain cases of Hodgkin's disease, the hepatic intermittent fever associated with the lodgment of gall-stones at the orifice of the common duct, rare cases of essential fever in nervous women, and the intermittent fever sometimes seen in rapidly growing cancer. Treatment. — (a) Surgical. — In pyaemia, where the pus is accessible, free evacuation and drainage is often the only treatment required. In a case of empygema with weeks of high and irregular fever the day after operation the temperature is normal, and may remain so. In some cases with a local infection Bier's method of Iwpersmia has been used with success, but where the focus of manufacture of the poison is accessible the knife should be used. Unfortunately, in only too many cases the focus of infection is not accessible; it then is a septicsemia, and for such cases the bacteriologists have introduced the treatment with vaccines. (h) Vaccine Treatment. — By blood cultures or by cultures from the focus of infection the organism is isolated, then a vaccine is prepared, and, if Wright's method is followed, the use and dose are regulated by the opsonic index of the patient. In many cases where the germ can not be isolated and the condition is one of septic fever the ordinary antistreptococcus serum is used, or one of the polyvalent sera. Good results are obtained in a few cases, and we are working in the right direction, but the method is as yet only in the experimental stage. (c) Drugs. — There are none which control septic fever. The coal-tar products are of doubtful service. Quinine may be used. Cold bathing is much the best measure to control the fever. 4. Terminal Infections. There is truth in the paradoxical statement that persons rarely die of the disease with which they sufi'er. Secondary, terminal, infections carry ofE many of the incurable cases. Flexner analyzed 255 cases of chronic renal and cardiac disease in which complete bacteriological examinations were made at. autopsy. Excluding tuberculous infection, 213 gave positive and 42 negative results. The infections may be local or general. The former are extremely common, and are found in a large proportion of all cases of Bright's disease, arteriosclerosis, heart disease, cirrhosis of the liver, and other chronic disorders. Affections of the serous membranes (acute pleurisy, pericarditis, or peritonitis), meningitis, and endocarditis are the most frequent lesions. It is perhaps safe to say that the majority of cases of advanced arterio-sclerosis and of Bright's disease succumb to these intercurrent infections. The infective agents are very varied. The streptococcus is the most common, but the pneumococcus, staphylococcus and gonococcus, and the proteus, pyocyaneus, and

  
    RHEUMATIC FEVER- 219 gas bacilli are also met with. It is surprising in how many instances of arterio-sclerosis, of chronic heart disease, of Bright's disease, and particularly of cirrhosis of the liver in Flexner's series the fatal event was determined by an acute tuberculosis of the peritonseum or pleura. The general terminal infections are somewhat less common. Of 85 eases of chronic renal disease in which Flexner found micro-organisms at autopsy, 38 exhibited general infections; of 48 cases of chronic cardiac disease, in 14 the distribution of bacteria was general. The blood-serum of persons suffering from advanced chronic disease was found by him to be less destructive to the staphylococcus aureus than normal human serum. Other diseases in which general terminal infection may occur are Hodgkin's disease, leukaemia, and chronic tuberculosis. And, lastly, probably of the same nature is the terminal entero-colitis so frequently met with in chronic disorders. XIX. RHEUMATIC FEVER. Definition. — An acute, non-contagious fever, dependent upon an unknown infective agent, and characterized by multiple arthritis and a marked tendency to inflammation of the fibrous tissues. Etiology. — Distribution and Prevalence. — It prevails in temperate and humid climates. Church has collected interesting statistics on this point. Oddly enough, the two countries with the highest admission in the British army per thousand of strength — Egypt, 7.03, and Canada, 6.26 — ^have climates the most diverse. In 1903 in England and Wales 1,812 deaths were due to rheumatic fever (Tatham). The disease prevails more in the northern latitudes. In the Montreal General Hospital there were for the twelve years ending 1903, 2 deaths in 482 cases among 12,044 admissions; at the Eoyal Victoria Hospital, Montreal, for ten years ending 1903, 3 deaths in 285 cases among 9,286 admissions (John McCrae). At the Johns Hopkins Hospital for the fifteen years ending 1904, there were 360 admissions (330 patients) and 9 deaths (T. McCrae). The general impression is that the disease prevails more in the British Isles than elsewhere; but, as Church remarks, the returns are very imperfect (this holds good everywhere). In Norway, where cases of rheumatic fever are notified, there were for the four years 1888-92 13,654 cases, with 250 deaths. Season. — In London the cases reach the maximum in the months of September and October. In the Montreal General Hospital Bell's statistics of 456 cases show that the largest number was admitted in February, March, and April. And the same is true in Baltimore, 55 per cent of our cases were admitted in the first four months of the year (McCrae). The disease prevails most in the dry years or a succession of such, and is specially prevalent when the subsoil water is abnormally low and the temperature of the earth high (Newsholme). Age. — Young adults are most frequently affected, but the disease is by no means uncommon in children between the ages of ten and fifteen years. Sucklings are rarely attacked. Milton Miller has analyzed 19 undoubted cases. The eases have to be distinguished from a totally different affection, the pyo �

  
    220 SPECIFIC INFECTIOUS DISEASES. genie arthritis of infants. Of 456 cases admitted to the Montreal General Hospital there were, under fifteen years, 4.38 per cent; from fifteen to twent}'-five years, 48.68 per cent; from twenty-five to thirty- five years, 25.87 per cent; from thirty-five to forty- five years, 13.6 per cent; above forty-five years, 7.4 per cent. Of our 360 admissions, 110 were in the third decade and 65 per cent below the thirtieth year of age (McCrae). Ten per cent of the cases had the first attack in the first decade. Of the 655 cases analj^zed by Whipham for the Collective Investigation Committee of the British Medical Association, only 32 cases occurred under the tenth 3^ear and 80 per cent between the twentieth and fortieth years. These figures do not give the ratio of cases in children, in whom the milder types of arthritis are very common. Sex. — If all ages are taken, males are affected oftener than females. Of our patients, 239 were males, 91 females. In the Collective Investigation Eeport there were 375 males and 279 females. Up to the age of twenty, however, females predominate. Between the ages of ten and fifteen girls are more prone to the disease. Heredity. — It is a deeply groimded belief with the public and the profession that rheumatism is a family disease, but Church thinks the evidence is still imperfect. In 25 per cent of our cases there was a history of the disease in the family. The not rare occurrence in several members of the same family is used by those who believe in the infectious origin as an argument in favor of its being a house disease. Occupations which necessitate exposure to cold and great changes of temperature predispose strongly, and the disease is met with oftenest in drivers, servants, bakers, sailors, and laborers. Chill. — Exposure to cold, a wetting, or a sudden change of temperature are among the factors in determining the onset of an attack, but they were present in only 12 per cent of our cases. Xot only does an attack not confer immunity, but as in pneumonia predisposes the subject to the disease. Rheumatic Fever as an Acute Infectious Disease. — (a) General Evidence.— Eheumatic fever, as Xewsholme has shown, occurs in epidemics without regular periodicity, recurring at intervals of three, four, or six years, and varying much in intensity. A severe epidemic is apt to be followed by two or three mild outbreaks. " The curves of the mortality statistics , . . approximate very closely to those of pyemia, puerperal fever, and erysipelas, diseases which are certainly associated with specific micro-organisms" (Church). The constancy also of the seasonal variations is an additional support to this view. (6) Clinical Features. — Physicians have long been impressed with the striking similarity of the s}Tnptoms to those of septic infection. In the character of the fever, the mode of involvement of the joints, the tendency to relapse, the sweats, the anaemia, the leucocytosis, and, above all, the great liability to endocarditis and involvement of the serous membranes, the disease resembles pyaemia very closely, and may, indeed, be taken as the very type of an acute infection. But, as Stephen Mackenzie remarks, acute rheumatism should be considered not simply from the point of view of the rheumatic polyarthritis of the adult, but as a whole in its manifestations at difEerent periods of life; yet even from this standpoint the multiform manifestations of the rheumatic

  
    RHEUMATIC FEVER. 221 j^oison in childhood and young adults may very reasonably be referred to the effect of the toxins of micro-organisms. (c) Special Evidence. — The bacteriology of the disease is still under discussion. Many organisms have been described, a special bacillus by Achalme, forms of streptococci, and a diplococcus by Wasserman, which is probably the same as that described in England by Poynton and Payne, Ainley Walker, Shaw and Beattie. This latter, which has been called the Micrococcus rlieumaticus, has been isolated from the throat, joints, and exudates in persons suffering with rheumatic fever. Poynton, Payne, and others have produced with this organism, injected into rabbits, endocarditis, arthritis, and subcutaneous nodules. In a series of cases in my clinic Cole could not confirm these results, studying blood cultures and the effusion into the joints. On the other hand, he was able with strains of streptococci from various sources to produce experimentally endocarditis and arthritis. A view very commonly held is that the organism producing the disease is an attenuated streptococcus. Beattie, in a recent paper, claims that the results obtained by injecting streptococci are different from those produced by Micrococcus rheumaticus. A point of great interest is that Ainley Walker has obtained formic acid from the cultures of this germ. The problem is one of great difficulty and of the first importance, in view of the suffering and incapacity caused by rheumatic fever. There is considerable evidence against the view that it is simply a mild pyogenic infection. Salicylates have no effect on the ordinary streptococcus infections, and the clinical course in the streptococcus arthritis is very different; moreover, rheumatic joints never suppurate. The isolation of streptococci may simply indicate the presence of secondary streptococcus invaders such as occur in scarlet fever and small-pox. Other views as to the nature of rheumatism are the metabolic or chemical: that it depends upon a morbid material produced within the system in defective processes of assimilation. It has been suggested that this material is lactic acid (Prout) or certain combinations with lactic acid (Latham). A nervous theory of acute rheumatism was advocated by the late J. K. Mitchell, of Philadelphia, who believed that the nerve centres were primarily affected by cold and that the local lesions were really trophic in character. Morbid Anatomy. — There are no changes characteristic of the disease. The affected joints show hyperemia and swelling of the synovial membranes and of the ligamentous tissues. There may be slight erosion of the cartilage. The fluid in the joint is turbid, albuminous in character, and contains leucocytes and a few fibrin flakes. Pus is very rare in uncomplicated cases. Eheumatic fever rarely proves fatal, except when there are serious complications, such as pericarditis, endocarditis, myocarditis, pleurisy, or pneumonia. The conditions found show nothing peculiar, nothing to distinguish them from other forms of inflammation. In death from hyperpyrexia no special changes are found. The blood usually contains an excessive amount of fibrin. In the secondary rheumatic inflammations, as pleurisy and pericarditis, various pus organisms have been found, possibly the result of a mixed infection. Symptoms. — As a rule, the disease sets in abruptly, but it may be preceded by irregular pains in the joints, slight malaise, sore throat, and particularly by tonsillitis. A definite rigor is uncommon; more often there is slight chilliness.   The fever rises quickly, and with it one or more of the joints become

  
    222 SPECIFIC INFECTIOUS DISEASES. painful. Within twenty-four hours from the onset, the disease is fully manifest. The temperature range is from 102° to 104°. The pulse is frequent, soft, and usually above 100. The tongue is moist, and rapidly becomes covered with a white fur. There are the ordinary symptoms associated with an acute fever, such as loss of appetite, thirst, constipation, and a scanty, highly acid, highly colored urine. In a majority of the cases there are profuse, very acid sweats, of a peculiar sour odor. Sudaminal and miliary vesicles are abundant, the latter usually surrounded by a minute ring of hypersemia. The mind is clear, except in the cases with hyperpyrexia. The affected joints are painful to move, soon become swollen and hot, and present a reddish flush. The order of frequency of involvement of the joints in our series was knee, ankle, shoulder, wrist, elbow, hip, hand, foot. The joints are not attacked together, but successively. For example, if the knee is first affected, the redness may disappear from it as the wrists become painful and hot. The disease is seldom limited to a single articulation. The amount of swelling is variable. Extensive effusion into a joint is rare, and much of the enlargement is due to the infiltration of the periarticular tissues with serum. The swelling may be limited to the joint proper, but in the wrists and ankles it sometimes involves the sheaths of the tendons and produces great enlargement of the hands and feet. Corresponding joints are often affected. In attacks of great severity every one of the larger joints may be involved. The vertebral, sterno-clavicular, and phalangeal articulations are less often inflamed in acute than in gonorrhoeal rheumatism. Perhaps no disease is more painful than acute polyarthritis. The inability to change the posture without agonizing pain, the drenching sweats, the prostration and utter helplessness, combine to make it one of the most distressing of febrile affections. A special feature of the disease is the tendency of the inflammation to subside in one joint while increasing with great intensity in another. The temperature range in an ordinary attack is between 102° and 104°. In only 18 of our cases did the temperature rise above 104°. In 100 it reached 103° or over. It is peculiarly irregular, with marked remissions and exacerbations, depending very much upon the intensity and extent of the articular inflammation. Defervescence is usually gradual. The profuse sweats materially influence the temperature curve. If a two-hourly chart is made and observations upon the sweats are noted, the remissions will usually be found coincident with the sweats. The perspiration is sour-smelling and acid at first; but, when persistent, becomes neutral or even alkaline. The blood is profoundly altered in acute rheumatism. There is, indeed, no acute febrile disease in which an auEemia occurs with greater rapidity. The average leucocyte count in our cases was about 12,000 per c.mm. With the high fever a murmur may often be heard at the apex region. Endocarditis is also a common cause of an apex 'bruit. The heart should be carefully examined at the first visit and subsequently each day. The urine is, as a rule, reduced in amount, of high density and high color. It is very acid, and, on cooling, deposits urates. The chlorides may be greatly diminished or even absent. Formic acid is present (Walker). Febrile albuminuria is not uncommon. The saliva may become acid in reaction and is said to contain an excess of sulphocyanides.

  
    RHEUMATIC FEVER. 223 Subacute Rheumatism. — This represents a milder form of the disease, in which all the symptoms are less pronounced. The fever rarely rises above 101°; fewer joints are involved; and the arthritis is less intense. The cases may drag on for weeks or months, and the disease may finally become chronic. It should not be forgotten that in children this mild or subacute form may be associated with endocarditis or pericarditis. Complications. — These are important and serious. (1) Hypekpyeexia. — The temperature may rise rapidly a few days after the onset, and be associated with delirium; but not necessarily, for the temperature may rise to 108° or, as in one of Da Costa's cases, 110°, without cerebral symptoms. Hyperpyrexia is most common in first attacks, 57 of 107 eases (Church). It is most apt to occur during the second week. Delirium may precede or follow its onset. As a rule, with the high fever, the pulse is feeble and frequent, the prostration is extreme, and finally stupor supervenes. In our series there was no instance of hyperpyrexia, which seems rare in the United States. (3) Cardiac Affection's. — (a) Endocarditis, the most frequent and serious complication, occurs in a considerable percentage of all cases. Of 889 cases, 494 had signs of old or recent endocarditis (Church). The liability to endocarditis diminishes as age advances. The incidence of organic disease in our cases was more than double in patients who had had their first attack below the age of twenty years, compared with those with the first attack over twenty years of age. It increases directly with the number of attacks. Of 116 cases, in the first attack 58.1 per cent had endocarditis, 63 per cent in the second attack, and 71 per cent in the third attack (Stephen Mackenzie). Thirty-five per cent of our cases showed organic valve lesions, in 96 per cent the mitral was involved, in 27 per cent the aortic, and in 33 per cent both the lesions were combined. The mitral segments are most frequently involved and the affection is usually of the simple, verrucose variety. Ulcerative endocarditis is very rare. Of 209 cases of this disease which I analyzed, in only 24 did the symptoms of a severe endocarditis arise during the progress of acute or subacute rheumatism. The valvulitis in itself is rarely dangerous, producing few symptoms, and is usu.ally overlooked. Unhappily, though the valve at the time may not be seriously damaged, the inflammation starts changes which lead to sclerosis and retraction of the segments, and so to chronic valvular disease. Yenous thrombosis is an occasional complication. {h) Pericarditis may occur independently of or together with endocarditis. It may be simple fibrinous, sero-fibrinous, or in children purulent. Clinically we meet it more frequently in connection with this disease than in any other acute affection. It w^as present in 20 cases of our series — 6 per cent — in only four of which did effusion occur. The physical signs are very characteristic. The condition will be fully described under its appropriate section. A peculiar form of delirium may develop during the progress of rheumatic pericarditis. (c) Myocarditis is most frequent in connection with endo-pericardial changes. As Sturges insisted, the term carditis is applicable to many cases. The anatomical condition is a granular or fatty degeneration of the heartmuscle, which leads to weakening of the walls and to dilatation. It is not, I think, nearly so common as the other cardiac aflEections. S. West has re �

  
    224 SPECIFIC INFECTIOUS DISEASES. ported instances of acute dilatation of the heart in rheumatic fever, in one of which marked fatty changes were found in the heart-fibres. (3) Pulmonary Affections. — Pneumonia and pleurisy occurred in 9.9-i per cent of 3,433 cases (Stephen Mackenzie). They frequently accompany the cases of endo-pericarditis. According to Howard's analysis of a large number of cases, there were pulmonary complications in only 10.5 per cent of cases of rheumatic endocarditis ; in 58 per cent of eases of pericarditis ; and in 71 per cent of cases of endo-pericarditis. Congestion of the lung is occasionally found, and in several cases has proved rapidly fatal. (4) Nervous Complications. — These are due, in part, to the hyperpyrexia and in part to the special action upon the brain of the toxic agent of the disease. They may be grouped as follows : (a) Delirium, associated with the h}^erpyrexia or the toxaemia, may be active and noisy in character; more rarely a low muttering delirium, passing into stupor and coma. It was present in only five of our 307 cases, and in four of these we thought the salicylates at fault. A peculiar delirium occurs in connection with rheumatic pericarditis. It may be excited by the salicylate of soda, either shortly after its administration, or more commonly a few days later, (h) Coma, which is more serious, may occur without preliminary delirium or convulsions, and may prove rapidly fatal. Certain of these cases are associated with hyperpyrexia; but Southey has reported the case of a girl who, without previous delirium or high fever, became comatose, and died in less than an hour. A certain number of such cases, as those reported by Da Costa, have been associated with marked renal changes and were evidently ursemic. The coma may supervene during the attack, or after convalescence has set in. (c) Convulsions are less common, though they may precede the coma. Of 127 observations cited by Besnier, there were 37 of delirirmi, only 7 of convulsions, 17 of coma and convulsions, 54 of delirium, coma, and convulsions, and 3 of other varieties (Howard), [d) Chorea. The relations of this disease and rheumatism will be subsequently discussed. It is sufficient here to say that in only 88 out of 554 cases which I have anah^zed from the Infirmary for Diseases of the JSTervous System, Philadelphia, were chorea and rheumatism associated. It is most apt to develop in the slighter attacks in childhood, (e) Meningitis is extremely rare, though undoubtedly it does occur. It must not be forgotten that in ulcerative endocarditis, which is occasionally associated with acute rheumatism, meningitis is frequent. (/) Polyneuritis has been described. I saw a remarkable case which followed hyperpyrexia. Free venesection saved the patient's life. After many months the patient recovered, but with a remarkable ataxia. (5) Cutaneous Affections. — Sweat- vesicles have already been mentioned as extremely common. A red miliary rash may also develop. Scarlatiniform eruptions are occasionally seen. Purpura, with or without urticaria, may occur, and various forms of erythema. It is doubtful whether the cases of extensive purpura with urticaria and arthritis — ^peliosis rheumatica — belong truly to acute rheumatism. (6) Eheumatic Nodules. — These curious structures, described originally by Meynet, occur in the form of small subcutaneous nodules attached to the tendons and fasciae. Barlow and Warner, in England, and T. B. Futcher, in the United States, have paid special attention to their varieties and impor �

  
    RHEUMATIC FEVER. 225 tance. They vary in size from a small shot to a large pea, and are most numerous on the fingers, hands, and wrists. They also occur about the elbows, knees, the spines of the vertebrae, and the scapula. They are not often tender. They are more common after the decline of the fever and in the children with mitral valve disease. In only 5 of our patients were they present during the acute attack. The nodules may grow with great rapidity and usually last for weeks or months. They are more common in children than in adults, and in the former their presence may be regarded as a positive indication of rheumatism. They have been noted particularly in association with chronic rheumatic endocarditis. Subcutaneous nodules occur also in migraine, gout, and arthritis deformans. Histologically they are made up of round and spindle-shaped cells. In addition to these firm, hard nodules, there occur in rheumatism and in chronic vegetative endocarditis remarkable bodies, which have been called by Fereol " nodosites cutanees ephemeres." In a case of chronic vegetative endocarditis (without arthritis), which I saw with Dr. J. K. Mitchell, there were, in addition to occasional elevated spots resembling urticaria, areas of infiltration in the skin, from two to three lines in diameter, not elevated, but pale pink, and exquisitely tender and painful even without being touched. The course of acute rheumatism is extremely variable. It is, as Austin Flint first showed, a self-limited disease, and it is not probable that medicines have any special influence upon its duration or course. Gull and Sutton, who likewise studied a series of 63 cases without special treatment, arrived at the same conclusion. Prognosis. — Rheumatic fever is the most serious of all diseases with a low death-rate. The mortality is rarely above 3_.oi 3 per cent. Only 9 of our 330 patients died, 2.7 per cent, all with endocarditis and 6 with pericarditis. Sudden death in rheumatic fever is due most frequently to myocarditis. Herringham has reported a case in which on the fourteenth day there was fatty degeneration and acute inflammation of the myocardium. In a few rare cases it results from embolism. I saw one case at the Montreal General Hospital in which we thought possibly the sudden death was due to Fuller's alkaline treatment, which had been kept up by mistake. There was slight endocarditis but no myocardial changes. Alarming symptoms of depression sometimes follow excessive doses of the salicylate of soda. Diagnosis. — Practically, the recognition of acute rheumatism is very easy; but there are several affections which, in some particulars, closely resemble it. (1) Multiple Secondary Arthritis. — ^Under this term may be embraced the various forms of arthritis which come on or follow in the course of the infective diseases, such as gonorrhoea, scarlet fever, dysentery, and cerebrospinal meningitis. Of these the gonorrhoea! form will receive special consideration and is the type of the entire group. (3) Septic Arthritis, which occurs in the course of pyaemia from any cause, and particularly in puerperal fever. No hard and fast line can be drawn between these and the cases in the first group ; but the inflammation rapidly passes on to suppuration and there is more or less destruction of the joints. The conditions under which the arthritis occurs give a clew at once to the nature of the case. Under this section may also be mentioned : (a) Acute necrosis or acuie osteo-myelitis, occurring in the lower end of the femur, or in the tibia, and which may be mistaken for acute rheumatism. 16

  
    226 SPECIFIC INFECTIOUS DISEASES. Sometimes, too, it is multiple. The greater intensity of the local symptoms, the involvement of the epiphyses rather than the joints, and the more serious constitutional disturbances are points to be considered. The condition is unfortunately often mistaken for acute arthritis, and, as the treatment is essentially surgical, the error is one which may cost the life of the patient. (b) The acute artliritis of infants must be distinguished from rheumatism. It is a disease which is usually confined to one joint (the hip or knee), the effusion in which rapidly becomes purulent. The affection is most common in sucklings and is undoubtedly pygemic in character. It may also occur in the gonorrhoeal ophthalmia or vaginitis of the new-born, as pointed out by Clement Lucas. (3) Gout. — While the localization in a single, usually a small, joint, the age, the history, and the mode of onset are features which enable us to recognize acute gout, there are everywhere many cases of acute arthritis, called rheumatic fever, which are in reality gout. The involvement of several of the larger joints is not so infrequent in gout, and unless tophi are present, or unless a very accurate analysis of the urine is made, the diagnosis may be difficult. (4) Acute Arthritis Deformans. — In several cases I have mistaken this form for rheumatic fever. It may come on with fever and multiple arthritis, and for weeks there may be no suspicion of the true nature of the disease. Gradually the fever subsides, but the periarticular thickening persists. As a rule, however, in the acute febrile cases the involvement of the smaller joints, the persistence; and the early changes in the articulations suggest arthritis deformans. Treatment. — The bed should have a smooth, soft, 3'et elastic mattress. The patient shoidd wear a flannel night-gown, which may be opened all the way down the front and slit along the outer margin of the sleeves. Three or four of these should be made, so as to facilitate the frequent changes required after the sweats. He may wear also a light flannel cape about the shoulders. He should sleep in blankets, not in sheets, so as to reduce the liability to catch cold and obviate the unpleasant clamminess consequent upon heavy sweating. Chambers insisted that the liability to endocarditis and pericarditis was much reduced when the patients were in blankets. Milk is the most suitable diet. It may be diluted with alkaline mineral waters. Lemonade and oatmeal or barley water should be freely given. The thirst is usually great and may be fully satisfied. There is no objection to broths and soups if the milk is not well borne. The food should be given at short and stated intervals. As convalescence is established a fuller diet may be allowed, but meat should be used sparingly. The local treatment is of the greatest importance. It often suffices to wrap the affected joints in cotton. If the paui is severe, hot cloths may be applied, saturated with Fullers lotion (carbonate of soda, 6 drachms; laudanum, 1 oz. ; glycerine, 2 oz. ; and water, 9 oz.) . Tincture of aconite or' chloral may be employed in an alkaline solution. Chloroform liniment is also a good application. Fixation of the joints is of great service in alla}dng the pain. I have seen, in a German hospital, the joints enclosed in plaster of Paris, apparently with great relief. Splints, padded and bandaged with moderate

  
    RHEUMATIC FEVER. 22,1 firmness, will often be found to relieve pain. Friction is rarely well borne in an acutely inflamed joint. Cold compresses are much used in Germany. The application of blisters above and below the joint often relieves the pain. This method, which was used so much a few years ago, is not to be compared with the light application of the Paquelin thermo-cautery. The drug treatment of acute rheumatism is still far from satisfactory, though the introduction of the salicyl compounds has been a great boon. Pribram's exhaustive consideration of the question, extending over some 67 pages (Nothnagel's Handbuch, Bd. v), in which he discusses some 75 drugs and measures, indicates perhaps better than anything else that the therapeutics of the disease are still far from satisfactory. Treatment with the Salicyl Compounds. — Salicin, introduced in 1876 by Maclagan, may be used in doses of 20 grains every hour or two until the pain is relieved. It has the advantage of being less depressing than the salicylate of soda. It is also perhaps the best drug to use for children. Salicylic acid, 15 to 20 grains, may be given every two hours in acute cases until the pain is relieved. It is best given in capsules. Salicylate of soda, 20-grain doses every two hours, is perhaps the best of the drugs for general use in the acute rheumatism of adults. After the pain has been relieved, the drug should be given every four or five hours until the temperature begins to fall. The potassium bicarbonate may be given with it. Oil of wintergreen, 20 minims every two hours in milk, may be used if the salicylate of soda disagrees. There are many other salicyl compounds introdiiced of late, but the best results are h obtained from the use of one or other of the above-named preparations. There can be no question as to their efficacy in relieving the pain in the disease. A majority of observers agree that they also protect the heart, shorten the course, and render relapse less likely. The Alkaline Treatment. — Potassium bicarbonate may be given in half-drachm doses every three hours with the salicylic acid or salicin. Fuller's plan was to give a drachm and a half of the sodium bicarbonate with half a drachm of potassium acetate in three ounces of water, rendered effervescent at the time of administration by half a drachm of citric acid or an ounce of lemon-juice. When the urine is alkaline the amount may be reduced. The heart should be watched carefully during the administration of full doses of the alkalies. A wide-spread popular belief attributes marvellous efficacy to bee-stings in all sorts of rheumatism, and a formic-acid treatment has been introduced. A 2| per cent solution is injected in the neighborhood of the painful joints. Ainley Walker has collected (B. M. J., October 10, 1908) an interesting literature on the subject. To allay the pain opium may be given in the form of Dover's powder, or morphia hypodermically. Antipyrin, antifebrin, and phenacetin are useful sometimes for the purpose. During convalescence iron is indicated in full doses, and quinine is a useful tonic. Of the complications, hyperpyrexia should be treated by the cold bath or the cold pack. The treatment of endocarditis and pericarditis and the pulmonary complications will be considered under their respective sections. To prevent and arrest endocarditis Caton urges the use of a series of small blisters along the course of the third, fourth, fifth, and sixth intercostal nerves

  
    228 SPECIFIC INFECTIOUS DISEASES. of the left side, applied one at a time and repeated at different points. Potassium or sodium iodide is given in addition to the salicylates. The patients are kept in bed for about six weeks. XX. CHOLERA ASIATICA. Definition.— A specific, infectious disease, caused by the comma bacillus of Koch, and characterized clinically by violent purging and rapid collapse. Historical Summary. — Cholera has been endemic in India from a remote period, but only within the last century did it make inroads into Europe and America. An extensive epidemic occurred in 1832, in which year it was brought in immigrant ships from Great Britain to Quebec. It travelled along the lines of traffic up the Great Lakes, and finally reached as far west as the military posts of the upper Mississippi. In the same year it entered the United States by way of New York. There were recurrences of the disease in 1835-36. In 1848 it entered the country through I^ew Orleans, and spread widely up the 'Mississippi Valley and across the continent to California. In 18-49 it again appeared. In 1854 it was introduced by immigrant ships into New York and prevailed widely throughout the country. In 1866 and in 1867 there were less serious epidemics. In 1873 it again appeared in the United States, but did not prevail widely. In 1884 there was an outbreak in Europe, and again in 1892 and 1893. Although occasional cases have been brought by ship to the quarantine stations in this country, the disease has not gained a foothold here since 1873. It has prevailed in the Philippines, but is now, 1904, well under control. Etiology. — In 1884 Koch announced the discovery of the specific organism of this disease. Subsequent observations have confirmed his statement that the comma bacillus, as it is termed, occurs constantly in the true cholera, and in no other disease. It has the form of a slightly bent rod, which is thicker, but not more than about half the length of the tubercle bacillus, and sometimes occurs in corkscrew-like or S forms. It is not a true bacillus, but really a spirochaete. The organisms grow upon a great variety of media and display distinctive and characteristic appearances. Koch found them in the water-tanks in India, and they were isolated from the Elbe water during the Hamburg epidemic of 1892. During epidemics virulent bacilli may be found in the faeces of healthy persons. The bacilli are found in the intestine, in the stools from the earliest period of the disease, and very abundantly in the characteristic rice-water evacuations, in which they may be seen as an almost pure culture. They very rarely occur in the vomit. Post mortem, they are foimd in enormous numbers in the intestine. In acutely fatal cases they do not seem to invade the intestinal wall, but in those with a more protracted course they are found in the depths of the glands and in the still deeper tissues. Experimental animals are not susceptible to cholera germs administered per os. But if introduced after neutralization of the gastric contents, and if kept in contact with the intestinal mucosa by controlling peristalsis with opium, guineapigs succumb after showing cholera-like S}Tnptoms. The intestines are filled with thin, watery contents, containing comma bacilli in almost pure culture. Cholera ToxI^^— Koch in his studies of cholera failed to find the spirilla in the internal organs. He concluded that the constitutional symptoms of

  
    CHOLERA ASIATICA. 229 the disease resulted from the absorption of toxic bodies from the intestine. In old cholera cultures ptomaines are contained ; these probably have nothing to do with the intoxication of human cholera. R. Pfeiffer has shown that the cholera toxin is intimately associated with the proteid of the bacterial cells, and, being of a very labile nature, can not be separated. Dead cultures are toxic; and the symptoms produced by the introduction of even minimal amounts are often comparable with those of the algid stage of cholera asiatica. The symptoms occur very rapidly, and death often results in eight to twelve hours ; in non-fatal cases recovery is often equally as rapid. The intracellular cholera toxin is poisonous to animals if introduced into the blood, peritoneal cavity, or subcutaneous tissues. No absorption takes place from the intestine unless the epithelial layer has been injured. Immunity. — From a recent careful study (1904) of the question of protective inoculation, E. P. Strong concludes that there is as yet no satisfactory form of human protective inoculation, though the methods employed by Haffkine and Kolle promise good results. Modes of Infection. — As in other diseases, individual peculiarities count for much, and during epidemics virulent cholera bacilli have been isolated from the normal stools of healthy men. Cholera cultures have also been swallowed with impunity. The disease is not highly contagious; physicians, nurses, and others in close contact with patients are not often affected. On the other hand, washerwomen and those who are brought into very close contact with the linen of the cholera patients, or with their stools, are particularly prone to catch the disease. There have been several instances of so-called " laboratory cholera," in which students, having been accidentally infected while working with the cultures, have taken the disease, and at least one death has resulted from this cause. Vegetables which have been washed in the infected water, particularly lettuces and cresses, may convey the disease. Milk may also be contaminated. The bacilli live on fresh bread, butter, and meat, for from six to eight days. In regions in which the disease prevails the possibility of the infection of food by flies should be borne in mind, since it has been shown that the bacilli may live for at least three days in their intestines. Infection through the air is not to be much dreaded, since the germs when dried die rapidly. The disease is propagated chiefly by contaminated water used for drinking, cooking, and washing. The virulence of an epidemic in any region is in direct proportion to the imperfection of its water-supply. In India the demonstration of the connection between drinking-water and cholera infection is complete. The Hamburg epidemic is a most remarkable illustration. The unfiltered water of the Elbe was the chief supply, although taken from the river in such a situation that it was of necessity directly contaminated by sewage. It is not known accurately from what source the contagion came, whether from Russia or from France, but in August, 1893, there was a sudden explosive epidemic, and within three months nearly 18,000 persons were attacked, with a mortality of 43.3 per cent. The neighboring city of Altona, which also took its water from the Elbe, but which had a thoroughly wellequipped modern filtration system, had in the same period only 516 cases.

  
    230 SPECIFIC INFECTIOUS DISEASES. Two main ij^es of epidemics of cholera are recognized : the first, in which many individuals are attacked simultaneoiislv, as in the Hamburg outbreak, and in which no direct connection can be traced between the individual cases. In this type there is widespread contamination of the drinking-water. In the other the cases occur in groups, so-called cholera nests; individuals are not attacked simultaneously but successively. A direct connection between the cases may be very difficult to trace. Again, both these t}-pes may be combined, and in an epidemic which has started in a widespread infection through water, there may be other outbreaks, which are examples of the second or chain-like t}'pe. Pettenkofer, on the other hand, denies the truth of this drinking-water theory, and maintains that the conditions of the soil are of the greatest importance ; particularly a certain porosity, combined with moisture and contamination with organic matter, such as sewage. He holds that germs develop in the subsoil moisture during the warm months, and that they rise into the atmosphere as a miasm. The disease always follows the lines of human travel. In India it has, in many notable cases, been widely spread by pilgrims. It is carried also by caravans and in ships. It is not conveyed through the atmosphere. Places situated at the sea-level are more prone to the disease than inland tovras. In high altitudes the disease does not prevail so extensively. A high temperature favors the development of cholera, but in Europe and America the epidemics have been chiefly in the late summer and in the autumn. The disease affects persons of all ages. It is particularly prone to attack the intemperate and those debilitated by want of food and by bad surroimdings. Depressing emotions, such as fear, undoubtedly have a marked influence. It is doubtful whether an attack furnishes immunitv" against a second one. Morbid Anatomy. — A post-mortem diagnosis of the nature of the disease could be made by any competent bacteriologist, as the micro-organisms are specific and distinctive. The body has the appearances associated with profound collapse. There is often marked post-mortem elevation of temperature. The rigor mortis sets in early and may produce displacement of the limbs. The lower jaw has been seen to move and the eyes to rotate. Various movements of the arms and legs have also been noted. The blood is thick and dark, and there is a remarkable diminution in the amount of its water and salts. The peritongeum is sticky, and the coils of intestines are congested and look thin and shrunken. The small intestine usually contains a turbid serum, similar in appearance to that which was passed in the stools. The mucosa is, as a rule, swollen, and in very acute cases slightly h}-perffimic ; later the congestion, which is not uniform, is more marked, especially about the Peyer's patches. Post mortem the epithelial lining is sometimes denuded, but this is probably not a change which takes place freely during life. In the stools, however, large numbers of columnar epithelial cells have been described by Horner and others. The bacilli are found in the contents of the intestine and in the mucous membrane. The spleen is usually small. The liver and kidneys show cloudy swelling, and the latter extensive coagulation-necrosis and destruction of the epithelial cells. Symptoms. — A period of incubation of uncertain length, probably not more than from two to five days, precedes the onset of the sj^nptoms.

  
    CHOLERA ASIATICA. 231 Three stages may be recognized in the attack: the preliminary diarrhoea, the collapse stage, and the period of reaction. (a) The preliminary diarrhcea may set in abruptly without any previous indications. More commonly there are, for one or two days, colicky pains in the abdomen, with looseness of the bowels, perhaps vomiting, with headache and depression of spirits. There may be no fever. (6) Collapse Stage. — The diarrhcea increases, or, without any of the preliminary symptoms, sets in with the greatest intensity, and profuse liquid evacuations succeed each other rapidly. There are in some instances griping pains and tenesmus. More commonly there is a sense of exhaustion and collapse. The thirst becomes extreme, the tongue is white; cramps of great severity occur in the legs and feet. Within a few hours vomiting sets in and becomes incessant. The patient rapidly sinks into a condition of collapse, the features are shrunken, the skin has an ashy gray hue, the eyeballs sink in the sockets, the nose is pinched, the cheeks are hollow, the voice becomes husky, the extremities are cyanosed, and the skin is shrivelled, wrinkled, and covered with a clammy perspiration. The temperature sinks. In the axilla or in the mouth it may be from five to ten degrees below normal, but in the rectum and in the internal parts it may be 103° or 104°, The pulse becomes extremely feeble and flickering, and the patient gradually passes into a condition of coma, though consciousness is often retained until near the end. The fseces are at first yellowish in color, from the bile pigment, but soon they become grayish- white and look like turbid whey or rice-water; whence the term " rice-water stools." There are found in them numerous small flakes of mucus and granular matter, and at times blood. The reaction is usually alkaline. The fluid contains albumin and the chief mineral ingredient is chloride of sodium. Microscopically, mucus and epithelial cells and innumerable bacteria are seen, the majority of the latter being the comma bacilli. The condition of the patient is largely the result of the concentration of the blood consequent upon the loss of serum in the stools. There is almost complete arrest of secretion, particularly of the saliva and the urine. On the other hand, the sweat-glands increase in activity, and in nursing women it has been stated that the lacteal flow is unaffected. This stage sometimes lasts not more than two or three hours, but more commonly from twelve to twentyfour. There are instances in which the patient dies before purging begins — the so-called cholera sicca. (c) Eeaction Stage. — When the patient survives the collapse, the cyanosis gradually disappears, the warmth returns to the skin, which may have for a time a mottled color or present a definite erythematous rash. The heart's action becomes stronger, the urine increases in quantity, the irritability of the stomach disappears, the stools are at longer intervals, and there is no abdominal pain. In the reaction the temperature may not rise above normal. Not infrequently this favorable condition is interrupted by a recurrence of severe diarrhcea and the patient is carried off in a relapse. Other cases pass into the condition of what has been called cliolera-typlwid, a state in which the patient is delirious, the pulse rapid and feeble, and the tongue dry. Death finally occurs with coma. These symptoms have been attributed to uremia. During epidemics attacks are found of all grades of severity. There are cases of diarrhoea with griping pains, liquid, copious stools, vomiting, and

  
    232 SPECIFIC INFECTIOUS DISEASES. cramps, with slight collapse. To these the term cholerine has been applied. They resemble the milder cases of cholera nostras. At the opposite end of the series there are the instances of cholera sicca, in. which death may occur in a few hours after the onset, without diarrha?a. There are also cases in which the patients are overwhelmed with the poison and die comatose, without the preliminary stage of collapse. Complications and Sequelae.— The t>T3hoid condition has already been referred to. The consecutive nephritis rarely induces dropsy. Diphtheritic colitis has been described. There is a special tendency to diphtheritic inflammation of the mucous membranes, particularly of the throat and genitals. Pneumonia and pleurisy may follow, and destructive abscesses may occur in different parts. Suppurative parotitis is not very uncommon. In rare instances local gangrene may occur. A troublesome sjinptom of convalescence is cramps in the muscles of the arms and legs. Dia^osis. — The only affection with which Asiatic cholera could be confounded is the cholera nostras, the severe choleraic diarrhoea which occurs during the summer months in temperate climates. The clinical picture of the two affections is identical. The extreme collapse, vomiting, and rice-water stools, the cramps, the cyanosed appearance, are all seen in the worst forms of cholera nostras. In enfeebled persons death may occur vrithin twelve hours. It is of course extremely important to be able to diagnose between the two affections. This can only be done by one thoroughly versed in bacteriological methods, and conversant with the diversified flora of the intestines. Attacks very similar to Asiatic cholera are produced in poisoning by arsenic, corrosive sublimate, and certain fungi; but a difficulty in diagnosis could scarcely arise. The prognosis is always uncertain, as the mortality ranges in different epidemics from .30 to 80 per cent. Intemperance, debility, and old age are unfavorable conditions. The more rapidly the collapse sets in, the greater is the danger, and as Andral truly says of the malignant form, " It begins where other diseases end — in death.'"'* Cases vrith marked cyanosis and very low temperature rarely recover. Prophylaxis. — Preventive measures are all-important, and isolation of the sick and thorough disinfection have effectually prevented the disease entering England or the TTnited States since 1873. On several occasions since that date cholera has been brought to various ports in America, but has been checked at quarantine. During epidemics the greatest care should be exercised in the disinfection of the stools and linen of the patients. When an epidemic prevails, persons should be warned not to drink water unless previously boiled. Errors in diet should be avoided. As the disease is not more contagious than t^-phoid fever, the chance of a person passing safely through an epidemic depends very much upon how far he is able to carry out thoroughly prophylactic measures. , Digestive disturbances are to be treated prompth', and particularly the diarrhcea, which so often is a preliminary s}anptom. For this, opium and acetate of lead and large doses of bismuth should be given. Medicinal Treatment. — During the initial stage, when the diarrhoea is not excessive but the abdominal pain is marked, opium is the most efficient remedy, and it should be given hypodermically as morphia. It is advisable

  
    YELLOW FEVER. 233 to give at once a full dose, which may be repeated on the return of the pain. It is best not to attempt to give remedies by the mouth, as they disturb the stomach. Ice should be given, and brandy or hot coffee. In the collapse stage, writers speak strongly against the use of opium. Undoubtedly it must be given with caution, but, judging from its effects in cholera nostras, I should say that collapse per se was not a contra-indication. The patient may be allowed to drink freely. For the vomiting, which is very difficult to check, cocaine may be tried, and lavage with hot water. Creasote, hydrocyanic acid, and creolin have been found useless. Eumpf advises calomel (gr. i) every two hours. External applications of heat should be made and a hot bath may be tried. Warm applications to the abdomen are very grateful. Hypodermic injections of ether will be found serviceable.Irrigation of the bowel — enteroclysis — with warm water and soap, or tannic acid (2 per cent), should be used. With a long, soft-rubber tube, as much as 3 or 4 litres may be slowly injected. Not only is the colon cleansed, but the small bowel may also be reached, as sho-wm by the fact that the tannic-acid solutions have been vomited. Owing to the profuse serous discharges the blood becomes concentrated, and absorption takes place rapidly from the lymph-spaces. To meet this, intravenous injections were introduced by Latta, of Leith, in the epidemic of 1832. My preceptor, Bovell, first practised the intravenous injections of milk in Toronto, in the epidemic of 1854. A litre of salt solution at 107° may be injected, and repeated in a few hours if no reaction follows. Less risky and equally efficacious is the subcutaneous injection of a saline solution. For this, common salt should be used in the proportion of about four grammes to the litre. With rubber tubing, a cannula from an aspirator, or even with a hypodermic needle, the warm solution may be allowed to run by pressure beneath the skin. It is rapidly absorbed, and the process may be continued until the pulse shows some sign of improvement. This is really a valuable method, thoroughly physiological, and should be tried in all severe cases. In the stage of reaction special pains should be taken to regulate the diet and to guard against recurrences of the severe diarrhoea. XXI. YELLOW FEVER. Definition. — ^A fever of tropical and subtropical countries, characterized by a toxaemia of varying intensity, with jaundice, albuminuria, and a marked tendency to haemorrhage, especially from the stomach, causing the " black vomit." The specific organism has not yet been found, but the disease is capable of being transmitted through the bite of a mosquito, the Stegomyia fasciata. Etiolog-y. — The disease prevails endemically in certain sections of the Spanish Main. Until recently it has existed in Cuba, From these regions it occasionally extends and, under suitable conditions, prevails epidemically in the Southern States. Now and then it is brought to the large seaports of the Atlantic coast. Formerly it occurred extensively in the United States. In the latter part of the eighteenth century and the beginning of the nineteenth, frightful epidemics prevailed in Philadelphia and other jSTorthern cities. The epidemic of 1793, in Philadelphia, so graphically described by Mat17

  
    234 SPECIFIC INFECTIOUS DISEASES. thew Carey, was the most serious that has ever visited any city of the Middle States. The mortality, as given by Carey, during the months of August, September, Octol)er. and November, was 4,o4l, of whom 3,435 died in the months of -September and October. The population of the city at the time was only 40,000. Epidemics occurred in the United States in 1797, 1798, 1799, and in 1803, when the disease prevailed slightly in Boston and extensively in Baltimore. In 1803 and 1805 it again appeared; then for many years the outbreaks were slight and localized. In 1853 the disease raged throughout the Southern States. There were moderately severe epidemics in 1867, 1873, and 1878; and still milder ones in 1897, 18*98, and 1899. In July, 1899, a local outbreak occurred in the Soldiers' Home, at Hampton, Ya. There were 45 cases, with 13 deaths. In September. 1903, yellow fever became epidemic along the Mexican side of the Eio Grande. It crossed into Texas and prevailed in several of the border towns. In Laredo there were 1,014 cases, with 107 deaths. The efficient work of the public health service is shown by the differences between 'Kew Laredo on the Mexican border, just across the river, where 50 per cent of the population contracted the disease, and Laredo, Texas, in which only 10 per cent out of a population of 10,000 were attacked. In Europe it has occasionally gained a foothold, but there have been no widespread epidemics except in the Spanish ports. The disease has existed on the west coast of Africa. It is sometimes carried to ports in Great Britain and France, but it has never extended into those countries. The history of the disease and its general SAinptomatolog}' are exhaustively treated of in the classical works of Eene La Eoche and Berenger-Feraud. Guiteras recognizes three areas of infection: (1) The focal zone in which the disease is never absent, including Vera Cruz, Eio, and other Spanish- American ports. (2) The perifocal zone or regions of periodic epidemics, including the ports of the tropical Atlantic in America and Africa. (3) The zone of accidental epidemics, lying between the 35th and 45th parallels of north latitude. COXDITIOXS FAVORIXG THE DEVELOPMENT OF EPIDEMICS.  Yellow fever is a disease of the sea-coast, and rarely prevails in regions with an elevation above 1,000 feet. Its ravages are most serious in cities, particularly when the sanitary conditions are unfavorable. It is always most severe in the badly drained, unhealthy portions of a city, where the population is crowded together in ill-ventilated, dark houses. The disease prevails during the hot season. Humidity and heat seem to be the proper coefficients for the preservation of the poison. The epidemics in the United States have always been in the summer and autumn montlis, disappearing rapidly with the onset of cold weather. Mode of Transmission. — Xo belief has been more strong among the laity than tbat the disease is transmitted by infected clothing, and quarantine efforts are chiefly directed to the disinfection of fomites of all sorts shipped from infected ports. The remarkable series of experiments carried out by the Yellow Fever Commission of the United States Army, consisting of Drs. Walter Eeed, Carroll, Lazear, and Agramonte, have demonstrated conclusively that the disease can not be conveyed in this way. At Camp Lazear, Cuba, a frame house was so constructed as to shut out the sunlight and fresh air, and the vestibule was thoroughly screened. The average temperature for sixty-three

  
    YELLOW FEVER. 235 days was kept about 76° F. Boxes filled with sheets, pillow-slips, blankets, etc., contaminated by contact with cases of yellow fever and the discharges, were placed in the house. Dr. K. P. Cooke and two privates of the hospital corps, all non-immunes, entered this building and unpacked the boxes, and for a period of twenty days occupied the room, each morning packing the infected articles in the boxes, and at night unpacking them. In their experiments with the fomites, seven, in all, non-immune subjects during the period of sixty-three days lived in contact with the fomites and remained perfectly well. These experiments, conducted in the most rigid and scientific manner, completely discredit the belief in the transmission of the disease by fomites. Carlos Finlay, of Havana, in 1881 suggested that the disease was transmitted by mosquitoes. Stimulated by the work of Eoss on malaria, the American Commission above-named has demonstrated conclusively that yellow fever is transferred by a mosquito, Stegomyia fasciata, previously fed on the blood of infected persons. The Commission showed also that in non-immunes the disease could be produced by either the subcutaneous or the intravenous injection of blood taken from patients suffering with the disease. An interval of about twelve days or more after contamination appears to be necessary before the mosquito is capable of introducing the infection. The bite at an early period after contamination does not confer immunity against a subsequent attack. The period of incubation in 13 cases of experimental yellow fever varied from forty-one hours to five days and seventeen hours. We must bear testimony to the heroism of the young soldiers who voluntarily, without compensation and purely in the interests of humanity, submitted to the experiments, and also to the zeal with which members of our profession have, at great personal risk, attempted to solve the riddle of this most serious disease. The death of Dr. Lazear, of the American Commission, and of Dr. Myers, of the Liverpool Commission, adds two more names to the already long roll of the martyrs of science. Major Gorgas carried out in Havana sanitary measures based upon their reports, and stamped out the disease. No cases occurred from 1901 to 1904. Under Cuban control there was a slight recrudescence in the island, but it has again been stamped out. As Eeed points out, the mosquito theory fits in with well-recognized facts in connection with the epidemics. After the importation of a case into an uninfected region, a definite period elapses, rarely less than two weeks, before a second case occurs. Like malaria, the disease prevails most during the mosquito season, and disappears with the appearance of frost. Probably, too, as in very malarious districts, the disease is kept up by its prevalence in a very mild form among children. As Guiteras remarks, " the foci of endemicity are essentially maintained by the Creole infant population, which is subject to the disease in a very mild form." In all probability the immunity which is acquired by prolonged residence in a locality in which the disease is endemic is due to the occurrence of very slight attacks. One attack does not always confer immunity. Eosenau reports two attacks within a period of eight years, and Libby two attacks within a period of two years. The specific germ has not yet been discovered.

  
    236 SPECIFIC INFECTIOUS DISEASES. Morbid Anatomy. —The skin is more or less jaundiced, even thougli the patient did not appear yellow before death. Cutaneous hemorrhages may be present. Xo specific or distinctive internal lesions have been found. The blood-serum may contain haemoglobin, owing to destruction of the red cells, just as in pernicious malaria. The heart sometimes, not invariably, shows fatty change; the stomach presents more or less hj-persemia of the mucosa with catarrhal swelling. It contains the material which, ejected during life, is known as the hlacTc vomit. The essential ingredient in tliis is transformed blood-pigment. There is often general glandular enlargement; the cervical axillary and mesenteric groups are most involved. The liver is usually of a pale yellow or brownish-yellow color, and the cells are in various stages of fatty degeneration. From the date of Louis' observations at Gibraltar in 1828, the appearances of this organ have been very carefully studied, and some have thought the changes in it to be characteristic. Fatty degeneration and regions of necrosis are present in all cases. The kidneys alwa3^s show traces of diffuse nephritis. The epithelium of the convoluted tubules is swollen and very granular; there may also be necrotic changes. Symptoms. — The incubation is usually three or four daj'S; in 13 experimental cases it ranged from forty-one hours to five days seventeen hours. The onset is sudden, as a rule, without premonitory symptoms, and in the early hours of the morning. Chilly feelings are common, and are usually associated with headache and very severe pains in the back and limbs. The fever rises rapidly and the skin feels very hot and dry. The tongue is furred, but moist ; the throat sore. Nausea and vomiting are not constant, and become more intense on the second or third day. The bowels are usually constipated. The following, in detail,- are the more important characteristics : Facies. — Even as early as the first morning the patient may present a characteristic facies, one of the three distinguishing features of the disease, which Guiteras describes as follows : The face is flushed, more so than in any other acute infectious disease at such an early period. The eyes are injected, the color is a bright red, and there may be a slight tumefaction of the e3'elids and of the lips. Even at this early date there is to be noticed in connection with the injection of the superficial capillaries of the face and conjunctivae a slight icteroid tint, and " the early manifestation of jaundice is undoubtedly the most characteristic feature of the facies of yellow fever." The Fever. — On the morning of the first day the temperature may range from 100° to 106°, usually it is between 102° and 103°. During the evening of the first day and the morning of the second day the temperature keeps about the same. There is a slight diurnal variation on the second and third day. In very mild cases the fever may fall on the evening of the second or on the morning of the third day, or in abortive cases even at the end of twenty-four hours. In cases that are to terminate favorably the defervescence takes place by lysis during a period of two or three days. The remission or stage of calm, as it has been called, is succeeded by a febrile reaction or secondary fever, which lasts one, two, or three days, and in favorable cases falls by a short lysis. On the other hand, in fatal cases the temperature is continuous, becomes higher than in the initial fever, and death follows shortly. The Pulse. — On the first day the pulse is rarely more than 100 or 110. On the second or third day, whHe the fever still keeps up, the pulse begins

  
    YELLOW FEVER. 237 to fall, as mTieh perhaps as 20 beats while the temperature has risen 1.5° or 2°. On the evening of the third day there may be a temperature range of 103° and a pulse of only 75, or " a temperature between 103° and 104° with a pulse running from 70 to 80." This important diagnostic feature was first described by Faget, of New Orleans. During defervescence the pulse may become still lower, down to 50, 48, or 45, or even as low as 30 ; a slow pulse at this period is not the special circulatory feature of the disease, but the slowing of the pulse ivith a steady or even rising tem,perature. Albuminuria. — This, the third characteristic symptom of the disease, occurs as early as the evening of the third day. Guiteras says very truly that it is very rare so early in other fevers except those of an unusually severe type. "' Even in the mild cases that do not go to bed — cases of ' walking yellow fever ' — on the second, third, or fourth day of the disease albuminuria will show itself." It may be quite transient. In the severer cases the amount of albumin is very large, and there may be numerous tube-casts and all the signs of an acute nephritis; or complete suppression of the urine may supervene, and death may occur in uremic convulsions or coma within twenty-four or thirtysix hours. GrASTRio Features. — " BlacJc Vomit." — Irritability of the stomach is present from the very outset, and the vomited matter consists of the contents of the stomach, and subsequently of mucus and a grayish fluid. In the third stage of the disease the vomiting becomes more pronounced and in the severe cases is characterized by the presence of blood. It may be copious and forcible, producing much pain in the abdomen and along the gullet. There is nothing specific in this " black vomit," which consists of altered blood, and it is not necessarily a fatal symptom, though occurring only in the severer forms of the disease. Other hgemorrhagic features may be present — petechias on the skin and bleeding from the gums or from other mucous membranes. The bowels are usually constipated, the stools not clay-colored, except late in the disease. They are sometimes tarry from the presence of altered blood. Mental Features. — In very severe cases the onset may be with active delirium. " As a rule, in a majority of cases, even when there is black vomit, there is a peculiar alertness; the patient watches ever3^thing going on about him with a peculiar intensity and liveliness. This may be due in part to the terror the disease inspires" (Guiteras). Eelapses occasionally occur. Among the varieties of the disease it is important to recognize the mild cases, characterized by slight fever, continuing for one or two days, anc^ succeeded by a rapid convalescence. In the absence of a prevailing epidemic, they would scarcely be recognized as yellow fever. Cases of greater severity have high fever and the features of the disease are well marked — ^vomiting, extreme prostration, and haemorrhages. And lastly, in the malignant form the patient is overwhelmed by the intensity of the fever, and death takes place in two or three days. In severe cases convalescence may be complicated by parotitis, abscesses in various parts of the body, and diarrhoea. Diagnosis. — (a) From Dengue. — -The difficulty in the differential diagnosis of these two diseases lies in their frequent coexistence, as during the epidemic of 1897 in parts of the Southern States. During the autumn of 1897 the profession of Texas was divided on the question of Ihe existence of yellow

  
    238 SPECIFIC INFECTIOUS DISEASES. fever in the State, some claiming that the disease was dengue, others, including Guiteras and West, that yellow fever also existed. In a majority of the eases the three diagnostic points upon which Guiteras lays stress — the f acies, the alhumiiniria, and the slowing of the pulse with maintenance or elevation of the fever — are sufficient for the diagnosis. He states, too, that jaundice, which does sometimes occur in dengue, rarely appears as early as the second or third day of the disease, and on this much stress should be laid. Hemorrhages are much less common in dengue, but that they do occur has been recognized by authorities even since the time of Eush. (6) From Malarial Fever. — In the early stages of an epidemic cases are very apt to be mistaken for malarial fever. In the Southern States the outbreaks have usually been in the late summer months, the very season in which the jestivo-autumnal fever prevails. Among the points to be specially noted are the absence of early jaundice. Even in the most intense types of malarial infection the color of the skin is rarely changed within four or five days. To the experienced eye the facies would be of considerable help if the case was seen from the outset. Albumin is rarely present in the urine so early as the second day in a malarial infection. Other important points are the marked swelling of the spleen in malaria, while in yellow fever it is not much enlarged. Haemorrhages, and particularly the black vomit, epistaxis, and bleeding gums are very rare in malarial infection. In the so-called h^emorrhagic malarial fever the jDatient has usually had previous attacks of malaria. Hematuria is a prominent feature, while in yellow fever it is by no means frequent. A special point of greater importance, perhaps, than any of these general symptomatic features is the examination of the blood for the small, ring-shaped organisms of the gestivo-autumnal infection. As a rule, their presence is readily determined by any one familiar with their general characters. They are, however, of all forms the most difficult to recognize, and, while very abundant in many cases, there are others in which they are extremely scanty in the peripheral circulation. The work of the army surgeons in Cuba shows that in a large proportion of cases there is not much difficulty in recognizing the gestivo-autumnal fever from yellow fever. Prog'nosis. — In its graver forms, yellow fever is one of the most fatal of epidemic diseases. The mortality has ranged, in various epidemics, from 15 to 85 per cent. In heavy drinkers and those who have been exposed to hardships the death-rate is much higher than among the better classes. In the epidemic of 1878, in Xew Orleans, while the mortality in hospitals was over 50 per cent of the white and 21 per cent of the colored patients, in private practice it was not more than 10 per cent among the white patients. The death-rate was very low in the epidemic of 1897. Prophylaxis. — The measures carried out at Havana, already referred to, and in the Canal Zone, Panama, by Major Gorgas illustrate the practical value of scientific medicine. During 1905, the year after the American Commission began work, yellow fever prevailed to the great demoralization of the employees, but it was gradually stamped out, and there have been no epidemics for the past two years. The important measures are: (1) the protection of the sick from the bites of mosquitoes; (2) the screening of houses, the use of mosquito nets, and the destruction of the insects in the house; (3) measures such as already referred to under malaria, which diminish the possibility

  
    THE PLAGUE. 239 of the mosquito breeding in the neighborhood of dwellings. New-comers should be particularly careful in infected regions, and medical officers in charge of camps should exercise the most scrupulous care to prevent the spread of infection through mosquitoes. Treatment. — Careful nursing and a symptomatic plan of treatment probably give the best results. The patient should be removed at once from the infected house. Care should be taken to prevent chilling of the skin, and sweating should be promoted. Bleeding has long since been abandoned. An early purge, followed by phenacetin to relieve the backache, is recommended by Geddings. Of special remedies quinine is warmly recommended, and, when hsemorrhage sets in, the perchloride of iron. Digitalis, aconite, and jaborandi have been employed. The fever is best treated by hydrotherapy. There are several reports of the good effects of cold baths, sponging, and the application of ice-cold water to the head and the extremities in this disease. Vomiting is a very difficult symptom to control. Ice in small quantities is probably the best remedy. Cocaine may be tried in doses of |-| gr. every hour or two (Geddings). We have no drug which can be depended upon to check the haemorrhages. Ergot and acetate of lead and opium are recommended. The urgemic symptoms are best treated by the hot bath. Stimulants should be given freely during the second stage, when the heart's action becomes feeble and there is a tendency to collapse. The patient should be carefully fed; but when the vomiting is incessant it is best not to irritate the stomach, but to give nutritive enemata until the gastric irritation is allayed. Washing out the lower bowel is very advantageous, and in the cases with extreme toxaemia the subcutaneous or intravenous injection of saline solution may be tried. XXII. THE PLAGUE. Definition. — A specific, infectious disease, caused by Bacillus pestis, characterized by inflammation of the lymphatic glands (buboes), carbuncles, pneumonia, and often haemorrhages. History and Geographical Distribution. — The disease was probably not known to the classical Greek writers. The earliest positive account dates from the second century of our era. The plague of Athens and the pestilence of the reign of Marcus Aurelius were apparently not thia disease (Payne). From the great plague in the days of Justinian (sixth century) to the middle of the seventeenth century epidemics of varying severity occurred in Europe. Among the most disastrous was the famous " black death " of the fourteenth century, which overran Europe and destroyed a fourth of the population. In the seventeenth century it raged virulently, and during the great plague of London, in 1665, about 70,000 people died. During the eighteenth and nineteenth centuries the ravages of the disease lessened. The revival of plague is the most important single fact in epidemiology of the past decade. Throughout the nineteenth century it waned progressively, outbreaks of some extent occurring in Turkey and Asia Minor and Astrakan, but we had begun to place it with sweating siclcness and typhus among the diseases of the past. We knew that it slumbered in parts of China, and in northwest India, but the epidemic of 1894 at Hong-Kong

  
    240 SPECIFIC INFECTIOUS DISEASES. showed that the " hlaek death " was still virulent. Since then it has spread in an ominous manner, reaching India, China, French Indo-China, Japan, Formosa, Australia, the Philippine Islands, South America, the West Indies, the United States, Cape Colony, Madagascar, Egypt, Asia Minor, and Eussia in Asia. In Europe, cases have heen carried to Marseilles and other Mediteri'ancan ports and to Hamburg and Glasgow. In the latter city there was a small outbreak in 1900, 36 cases. In the next year there were two cases and in 1907 two cases — this without fresh importation. In San Francisco there has been, 1907-1908, a recrudescence of the disease, and to March 15, 190S, tliere were 121 cases with 77 deaths. In India the ravages continue unabated — more than a million deaths were caused by it in 1907, chiefly in the Punjab, and the plague problem of that country is one of extraordinary complexity. To Simpson's Croonian lectures, 1907, the student is referred for full information. He thus emphasizes the danger of the situation: The feature of the present pandemic that presages danger in the future is the marvellous powers of recrudescence and resistance to all known measures of prevention, even when the cases are few, as in Glasgow and San Francisco. The slight mortality and the small number of cases lull the authorities into a dangerous frame of mind, as at any time the conditions — ^unknown at present — may arise which enable it to develop into a wide-spread epidemic. The disease may be kept in check, but the danger remains while the rats are infected. Etiology. — The specific organism of the disease is a bacillus discovered by Kitasato. It resembles somewhat the bacillus of chicken cholera, and grows in a perfectly characteristic manner. Bacillus pestis occurs in the blood and in the organs of the body, and has also been found in the dust and in the soil of houses in which the patients have lived. The disease prevails most frequently in hot seasons, though an outbreak may occur during the coldest weather. Persons of all ages are attacked. It spreads chiefly among the poor, in the slums of the great cities. The following are the conclusions of the Plague Commission (1908) : 1. Contagion occurs in less than 3 per cent of the cases, playing a very small part in the general spread of the disease. 2. Bubonic plague in man is entirely dependent on the disease in the rat. 3. The infection is conveyed from rat to rat and from rat to man solely by means of the rat-flea. 4. A case in man is not in itself infectious. 5. A large majority of cases occur singly in houses. AVhen more than one case occurs in a house, the attacks are generally nearly simultaneous. 6. Plague is usually conveyed from place to place by imported rat-fleas, which are carried by people on their persons or in their baggage. The human agent may himself escape infection. 7. Insanitary conditions have no relation to the occurrence of plague, except in so far as they favor infestation by rats. 8. The non-epidemic season is bridged over by acute plague m the rat, accompanied by a few cases among human beings. Clinical Forms.— Pestis Mixoe.— In this variety, also known as the ambulant, tlie patient has a few days of fever, with swelling of the glands of the grom, and possibly suppuration. He may not be ill enough to seek medical relief. These cases, often found at the beginning and end of an epidemic, are a very serious danger, as the urine and faeces contain bacilli. Bubonic Plague.— This constitutes the common variety, 77 65 per cent of 11,600 cases of plague treated in the Arthur Road Hospital, Bombay

  
    THE PLAGUE. 241 (N. H. Choksy). The stage of invasion is characterized by headache, hackache, stiffness of the limbs, a feeling of anxiety and restlessness, and great depression of spirits. There is a steady rise in the fever until the evening of the third or fourth day, when there is a drop of two or three degrees. There is then a secondary fever, as some writers describe it, in which the temperature reaches a still higher point. The tongue becomes brown, collapse symptoms are apt to supervene, and in very severe infections the patient may die at this stage. In at least two-thirds of all cases there are glandular swellings or buboes. An analysis of 9,500 cases of buboes gave more than 54 per cent with the glands of the groin affected. The swelling appears usually from the third to the fifth day. Eesolution may occur, or suppuration, or in rare cases gangrene. Suppuration is a favorable feature, as noted by De Foe in his graphic account of the London plague. Petechige very commonly show themselves, and may be very extensive. These have been called the " plague spots,'^ or the " tokens of the disease," and gave to it in the middle ages the name of the Black Death. Haemorrhages from the mucous membranes may also occur; in some epidemics haemoptysis has been especially frequent. Septicemic Plague. — In this, the most rapid form, the patient succumbs in three or four days with a virulent infection before the buboes appear. 'This form constituted 14.25 per cent of the 11,600 cases. Hsemorrhages are common.    The bacilli can be obtained from the blood. Pneumonic Plague. — This remarkable variety presents the features of a pneumonia, and the sputum contains the bacilli in enormous numbers. It is even more fatal than the septicgemic type. The mortality in 514 cases was 96.69 per cent. It is of short duration. The fever is high, the respirations rapid, the pneumonia is chiefly lobular, the sputa hgemorrhagic, and contain the bacilli in almost pure culture. In other varieties the chief manifestations may be in the skin and subcutaneous tissues, or in the intestines, causing diarrhoea and sometimes the features of typhoid fever. Diagnosis. — At the early stage of an outbreak plague cases are easily overlooked, but if the suspicious cases are carefully studied by a competent bacteriologist, there is no disease which can be more positively identified. The San Francisco epidemic illustrates this. The nature of the cases was recognized by Kellog and by Kinyoun, but with an amazing stupidity (which was shared by not a few physicians, who should have known better) the Governor of the State refused to recognize the presence of plague, and the United States Government had to intervene and send a board of experts to settle the question. In the early Glasgow cases Colvin, while suspecting typhoid fever, saw that there was something unusual, and at once took precautionary measures. Probably, too, the association of four cases in one family made him suspicious. The limitation of the outbreak was due to the prompt and effective measures taken by A. K. Chalmers and his associates. The widespread prevalence of the disease makes it the imperative duty of the health authorities to have on hand, in connection with large ports, skilled men who can promptly make the bacteriological diagnosis. There are dangers from the cultures in laboratories, as shown by the experiences of Vienna and Ann Arbor, but with proper precautions they may be reduced to a minimum.

  
    242 SPECIFIC INFECTIOUS DISEASES. Prophylaxis. — Wherever plague exists an organized staff, an intelligent policy, and a long purse are needed. In India, where fifteenth-century conditions prevail, and where the scale of the epidemic is so enormous, the problem of prophylaxis looks hopeless. Simpson's recommendation of a specially trained plague service, organized on proper lines and on a liberal basis, should be carried out. Quarantine, to be of any value, must be most vigorous. A most important prophylactic measure relates to the destruction of rats, which are the chief agents in the distribution of the disease. As Ashburton Thompson remarks (Eeport on Plague at Sydney), "during an epidemic the only proceeding of much value is destruction of rats and of their nests, burrows, and liabitual liaunts, and those others which are calculated to prevent access of surviving rats to proximity with human beings — in other words, to expel them from occupied premises, and to keep them outside. . . . On premises where indigenous cases had occ