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  RHEUMATISM.




  

    


  




  

    

      BY R. P. HOWARD, M.D.

    


  




  

    


  




  




  

    


  




  Acute Articular Rheumatism.




  SYNONYMS AND DEFINITION.—Acute Rheumatism, Acute Rheumatic Polyarthritis, Rheumarthritis, Rheumatic Fever, Polyarthritis Synovialis Acuta (Heuter).




  Acute articular rheumatism is a general non-contagious, febrile affection, attended with multiple inflammations, pre-eminently of the large joints and very frequently of the heart, but also of many other organs; these inflammations observing no order in their invasion, succession, or localization, but when affecting the articulations tending to be temporary, erratic, and non-suppurating; when involving the internal organs proving more abiding, and often producing suppuration in serous membranes. It is probably connected with a diathesis—the arthritic—which may be inherited or acquired. It may present such modifications of its ordinary characters as to justify being called (2d) subacute articular rheumatism, and it may sometimes pass into the (3d) chronic form.




  ETIOLOGY.—There is a general consensus of opinion that acute articular rheumatism belongs especially to temperate climates, and that it is exceedingly rare in polar regions; but respecting its prevalence in the tropics contradictory statements are made. Saint-Vel declares that it is not a disease of hot climates; Rufz de Levison saw only four cases of acute articular rheumatism, and not one of chorea, in Martinique during twenty years' practice; while Pruner Bey says it is common in Egypt, and Webb remarks the same for the East Indies. Even in temperate climates, like those of the Isle of Wight, Guernsey, Cornwall, some parts of Belgium (Hirsch), the disease is very rare—a circumstance not to be satisfactorily explained at present.




  Acute articular rheumatism is never absent; it occurs at all seasons of the year, although subject to moderate variations depending mainly upon atmospheric conditions. It is the general opinion that it prevails most during the cold and variable months of spring, but this is not true of every place, nor invariably of the same place. Indeed, Besnier,1 after a long and special observation of the disease in Paris, concludes that there it is most frequent in summer and in spring. In Montreal, during ten years, the largest number of cases of acute rheumatism admitted to the General Hospital obtained in the spring months (March to June inclusive), when they averaged 51 a month; 33 was the average for all the other months, except October and November, when 26½ was the average. The statistics of Copenhagen, Berlin, and Zurich show a minimum prevalence in summer or in summer and autumn.




  

    

      1 Dictionnaire Encyclopédique des Sciences Méd., Troisième Serie, t. iv.

    


  




  Occupations involving muscular fatigue or exposure to sudden and extreme changes of temperature, especially during active bodily exertion, predispose to acute articular rheumatism; hence its frequency amongst cooks, maid-servants, washerwomen, smiths, coachmen, bakers, soldiers, sailors, and laborers generally.




  While no age is exempt from acute articular rheumatism, it is, par excellence, an affection of early adult life, the largest number of cases occurring between fifteen and twenty-five years of age, and the next probably between twenty-five and thirty-five. A marked decline in its frequency takes place after the age of thirty-five, and a still greater after forty-five. It is not uncommon in children between five and ten, and especially between ten and fifteen, but is very rare under five, although now and then one meets with an example of the disease in children three or four years of age. While the acute articular affections observed in sucklings are, as a general rule, either syphilitic or pyæmic, some authentic instances of rheumatic polyarthritis are recorded. Kauchfuss's two cases among 15,000 infants at the breast, Widerhofer's case, only twenty-three days old, Stager's, four weeks old, and others, are cited by Senator.2




  

    

      2 Ziemssen's Cyclop. of Pract. Med., xvi. 17.

    


  




  An analysis of 4908 cases of acute rheumatism admitted to St. Bartholomew's Hospital, London,3 during fifteen years, and of 456 treated in the Montreal General Hospital during ten years,4 gives the following percentages at given periods of life:




  

    

      

        	

          London.

        



        	

          Montreal.

        

      




      

        	

          Under 10 years

        



        	

            1.79 per cent.

        



        	

           

        

      




      

        	

          From 10 to 15 years

        



        	

            8.1 per cent.

        



        	

          Under 15 years

        



        	

            4.38 per cent.

        

      




      

        	

          From 15 to 25 years

        



        	

          41.8 per cent.

        



        	

          From 15 to 25 years

        



        	

          48.68 per cent.

        

      




      

        	

          From 25 to 35 years

        



        	

          24.5 per cent.

        



        	

          From 25 to 35 years

        



        	

          25.87 per cent.

        

      




      

        	

          From 35 to 45 years

        



        	

          14.2 per cent.

        



        	

          From 35 to 45 years

        



        	

          13.6 per cent.

        

      




      

        	

          Above 45 years

        



        	

            9.5 per cent.

        



        	

          Above 45 years

        



        	

            7.4 per cent.

        

      


    

  




  The close correspondence existing in the two tables for all the periods of life above fifteen is very striking: the disparity between them below the age of fifteen may, I believe, be explained by the circumstance that the pauper population of Montreal is, when compared with that of London, relatively very small, and by the further fact that the practice of sending children into hospitals hardly obtains here.




  

    

      3 St. Bartholomew's Hospital Reports, xiv. 4.

    


  




  

    

      4 Dr. James Bell, in Montreal General Hospital Reports, i. 350.

    


  




  No doubt the above tables do not correctly represent the liability of children to acute articular rheumatism, but they are probably a fair statement of the relative frequency of the disease in the adult hospital populations of London and Montreal. If primary attacks of the disease only were tabulated, the influence of youth would be more evident, for it is scarcely possible to find on record an authentic instance of the disease showing itself for the first time after sixty. Dr. Pye-Smith5 has done this in 365 cases, and the results prove the great proclivity of very young persons to acute rheumatism: Between five and ten years, 6 per cent. occurred; between eleven and twenty, 49 per cent.; from twenty-one to thirty, 32.3 per cent.; from thirty-one to forty, 9.5 per cent.; from forty-one to fifty, 2.2 per cent.; and from fifty-one to sixty-one, 1.1 per cent. The same author has also shown that secondary attacks are most common in the young; so that advancing age not only renders a first attack of the disease improbable, but lessens the risk of a recurrence of it. The influence of age upon acute rheumatism is further shown in the fact that the disease is less severe, and less apt to invade the heart, in elderly than in young persons.




  

    

      5 Guy's Hospital Reports, 3d Series, xix. 317.

    


  




  The general opinion that sex exercises no direct influence beyond exposing males more than females to some of the predisposing and exciting causes of acute rheumatism is perhaps true if the statement be confined to adults, to whom, indeed, most of the available statistics apply; but it should be borne in mind that a larger proportion of men than of women resort to hospitals, and there is some reason to believe that in childhood the greater liability to the disease is on the part of the female sex. Thus, the number of cases of rheumatism treated at the Children's Hospital in London from 1852 to 1868 was 478, of whom 226 were males and 252 females.6 Of Goodhardt's 44 cases of acute rheumatism in children, 26 were girls and 18 were boys.7 Of 57 examples of rheumatism in connection with chorea observed by Roger in children under fourteen, 33 were girls and 24 were boys.8




  

    

      6 Vide Dr. Tuckwell's "Contributions to the Pathology of Chorea," in St. Bartholomew's Hospital Reports, v. 102.

    


  




  

    

      7 Guy's Hospital Reports, 3d Series, xxv. 106.

    


  




  

    

      8 Arch. Gén., vol. ii. 641, 1866, and vol. i. 54, 1867, quoted by Tuckwell.

    


  




  That heredity predisposes to acute articular rheumatism is admitted by nearly all modern authorities, even Senator, while speaking of it as "a traditional belief," not venturing to deny it. The frequency of the inherited predisposition Fuller placed at 34 per cent.; Beneke, quoted by Homolle,9 at 34.6 per cent; Pye-Smith at 23 per cent.10 Such predisposition favors the occurrence of the disease in early life, but does not necessarily determine an attack of acute rheumatism in the absence of the other predisposing or exciting causes. That the inherited bias or mode of vital action or condition of tissue-health may be so great as, per se, to induce an attack of the disease, is held by some authorities. It is probable that not only acute articular rheumatism in the parents, but simple chronic articular rheumatism and those forms grouped under the epithet rheumatoid arthritis, may impart a predisposition to the acute as well as to the chronic varieties of articular disease just mentioned. But owing to the obscurity which still surrounds the relations existing between acute articular rheumatism and rheumatoid arthritis this point needs further investigation. In what the inherited predisposition to acute articular rheumatism consists we are ignorant; to say that it imparts to the tissues or organs a disposition to react or act according to a fixed morbid type, or that some of the nutritive processes are perverted by it, is merely to state a theory, not to explain the nature of the predisposition.




  

    

      9 Nouv. Dict. de Méd. et de Chir., t. 31, 557.

    


  




  

    

      10 Guy's Hospital Reports, 3d Series, xix. 320.

    


  




  No type of bodily conformation or temperament can be described that certainly indicates a proclivity to acute articular rheumatism; nor is there any change in the constitution of the tissues or fluids of the body by which the proclivity may be recognized. We infer the existence of the inherited predisposition—the innate bias—when rheumatism is found in the family history; when acute rheumatism or cardiac disease, or chorea not produced by mental causes, occurs in childhood; when the first attack of acute articular rheumatism is succeeded by subsequent attacks; and especially when the intervals between the attacks are short. Goodhardt has recently furnished valuable, but not conclusive, evidence to prove that in children obstinate headaches, night-terrors, severe anæmia, various neuro-muscular derangements, such as torticollis, tetany, muscular tremors, stammering, incontinence of urine, recurring attacks of abdominal pain, with looseness of the bowels quickly succeeding a meal, the cutaneous affection erythema nodosum, are indications of a rheumatic bias or predisposition.11




  

    

      11 Guy's Hospital Reports, 3d Series, xxv.

    


  




  There is some basis for the opinion that residence in damp, cold dwellings predisposes somewhat to acute articular rheumatism, although not at all to the same degree that it does to the chronic articular and muscular forms. Chomel and Jaccoud especially have insisted that it will gradually create a predisposition to the disease, even if it has not been inherited. All pathologists agree that cold is the most frequent exciting cause of acute articular rheumatism, and that it is especially effective when applied while the body is perspiring freely or is overheated or fatigued by exercise. There is no necessary ratio between the degree of cold or its duration and the severity of the resulting rheumatism. A slight chilling or a momentary exposure to a current of cold air will in some act as powerfully and as certainly as a prolonged immersion in cold water or a night spent sleeping on the damp grass. This circumstance, together with the fact that cold applied in the same way may also produce a pharyngitis or a bronchitis, a pneumonia or a nephritis, etc., is held to indicate that the cold acts according to individual predisposition; and Jaccoud, Flint, and others maintain that unless a rheumatic proclivity exists cold will not produce an attack of the disease under consideration. I doubt that we are yet in a position to assert that absolutely, although the weight of argument is in its favor. Let it suffice to say, that while a prolonged residence in a cold, damp dwelling may gradually develop a predisposition to rheumatism, a short exposure to cold will be likely to induce an attack of rheumatism if the predisposition exist.




  There are other influences which may be regarded as auxiliaries to cold in exciting an attack, as they seem to increase the susceptibility of the patient to its operation: they establish what has been felicitously called a state of morbid opportunity. Such are all influences that reduce the resisting powers of the organs and organism, as bodily fatigue, mental exhaustion, the depressing passions, excessive venery, prolonged lactation, losses of blood, etc. It is probably in such a manner that local injuries (traumatism) sometimes appear to induce an attack of rheumatism. A blow on a finger (Cotain), the extraction of a tooth (Homolle), a hypodermic injection (ibid.), etc., may act powerfully in some persons upon and through the nervous system, and by lessening their resisting power may favor the overt manifestation of the rheumatic predisposition. But doubtless some such cases have been examples of mere coincidence.




  There are certain pathological and even physiological conditions during or after which an inflammatory affection of one or several joints closely resembling acute articular rheumatism more or less frequently arises. Thus, during the early desquamating stage of scarlatina a mild inflammation of the joints of the hands and feet, and frequently of the large articulations as well, is very often seen, and it is attended with profuse perspiration, with a condition of urine like that of ordinary acute rheumatism, and occasionally with inflammation of the heart or pleura. During convalescence from dysentery an affection of a single or of several articulations resembling rheumatism has been noticed, and the two affections have even alternated in the same patient. That singular epidemic disease dengue is attended with a polyarticular affection closely resembling acute articular rheumatism, occasionally pursuing a protracted course, and not seldom leaving after it a cardiac lesion. In hæmophilia polyarticular and muscular disorders frequently arise which closely resemble, and appear to be sometimes identical with, ordinary acute articular and muscular rheumatism. Gonorrhoea too is often associated with a febrile polyarthritis, and rarely with an endocarditis at the same time. In the puerperal state an inflammation of one or several articulations is not unfrequently observed (puerperal rheumatism).




  Respecting the real nature of these polyarticular inflammations very much has to be made out; and it must suffice at present to say that while many of them are of a pyæmic nature, as some examples of puerperal and scarlatinal arthritis, in which pus forms in or about the joints and in the serous cavities and viscera, some of them are no doubt examples of genuine rheumatism occurring in persons of rheumatic predisposition, which have either been induced by the lowering influence of the disease upon which they have supervened, or by the accidental coincidence of some of the other causes of acute rheumatism. There remains, however, the ordinary form of scarlatinal arthritis, which so closely resembles true acute articular rheumatism in its symptoms, course, visceral complications, and morbid anatomy that it cannot be said that the two affections are distinct and different. And much the same appears to be true of the articular affection of dengue. Yet so frequently does the articular affection accompany scarlatina and dengue respectively that it cannot logically be referred to a coexisting rheumatic predisposition, and must be a consequence of the disturbing influences of the specific poison of those zymotic affections per se.




  PATHOLOGY.—The pathology of acute articular rheumatism is a very much debated question, and is not at all satisfactorily known. Hence a mere statement of the most prominent theories now held by different pathologists will be given.12




  

    

      12 The reader may consult with advantage Dr. Morris Longstreth's fourth chapter in his recent excellent monograph upon Rheumatism, Gout, and some Allied Disorders, New York, 1882.

    


  




  The latest modification of the lactic-acid theory of Prout is founded upon the modern physiological teaching that during muscular exercise sarcolactic acid and acid phosphate of potassium are formed, and carbon dioxide set free, in the muscular tissue, and that cold, acting on the surface under such circumstances, may check the elimination of these substances and cause their accumulation in the system. This view, it is held, explains why the muscles and their associated organs, the joints and tendons, suffer first and chiefly, because the morbific influence is exerted upon them when exhausted by functional activity; and it further accounts for the visceral manifestations and the apparent excess of acid eliminated during the course of the disease. The circumstance that in three cases of diabetes (Foster,13 Kuelz14) the administration of lactic acid appeared to induce polyarticular rheumatism favors the idea that acid is the materies morbi in rheumatism.




  

    

      13 Brit. Med, Jour., ii. 1871.

    


  




  

    

      14 Beiträge zur Path. und Therapie des Diabetes, u. s. w., ii. 1875.

    


  




  Now it must be admitted that, as yet, no sufficient proof is forthcoming that a considerable excess of lactic acid exists in the fluids or solids of the body or in the excretions in rheumatism (it is true the point has not been sufficiently investigated). On the other hand, that acid has been found in the urine of rickets, and its excess in the system is regarded by Heitzmann and Senator15 as the cause of the peculiar osteoplastic disturbances of that disease—an affection altogether different from rheumatism. It is quite improbable that the amount of sarcolactic acid produced by over-prolonged muscular exertion, and whose elimination has been prevented by a chill or a mental emotion, is sufficient to maintain the excessive acidity of the urine and other fluids during a long rheumatic fever; and arguments can be adduced favorable to the view that excessive formation of acid is an effect rather than the cause of rheumatism: cases of that disease occur in which neither excessive muscular exertion nor exposure to chill have preceded the rheumatic outbreak. Lastly, lactic acid is not the only principle retained when the functions of the skin are arrested by cold, the usual exciting cause of rheumatism; why should not the retained acetic, formic, butyric, and other acids, for example, play their rôle in the production of the symptoms observed under such conditions?




  

    

      15 Ziemssen's Cyclop., xvi. p. 177.

    


  




  The same objections apply to Latham's16 hypothesis that hyperoxidation of the muscular tissue is the starting-point of acute rheumatism. He assumes, with other physiologists, the existence of a nervous centre which inhibits the chemical changes that would take place if the tissues were out of the body. If this centre be changed or weakened, the muscle, instead of absorbing and fixing the oxygen and giving out carbonic acid, disintegrates; lactic acid is formed, and, passing into the blood, may be there oxidized and produce the pyrexia of acute rheumatism. It need hardly be remarked that the existence of a chemical inhibitory centre has yet to be proved, although much may be advanced in its favor; and, secondly, the recent investigations of Zuntz render it highly probable that in all febrile affections it is the muscles chiefly, if not solely, which suffer increased oxidation, and that this is due to increased innervation—views not easily reconciled with Latham's theory.




  

    

      16 Brit. Med. Jour., ii. 1880, p. 977.

    


  




  The nervous theory of rheumatism and of articular diseases originated with Dr. J. K. Mitchell of Philadelphia17 in 1831, and was afterward elaborated by Froriep in 1843,18 Scott Alison19 in 1846, Constatt in 1847,20 Gull in 1858, Weir Mitchell in 1864,21 Charcot in 1872, and by very many others since. According to present physiological doctrine, the exciting cause of rheumatism, cold, either acts directly upon the vaso-motor or the trophic (?) nerves of the articulations, and excites inflammation of them, or else it irritates the peripheral ends of the centripetal nerves, and through these excites actively the vaso-motor and trophic nerve-centres. The local lesions, on this hypothesis, are of trophic origin; the fever is due to hyperactivity of the centres supposed to control the chemical changes going on in the tissues; the excessive perspiration to stimulation of the sweat-centres; and so on. It is not held that a definite centric lesion of the nervous system exists in rheumatism, analogous to the lesions which in myelitis or locomotor ataxia develop the arthropathies of those affections, but rather a functional disturbance. One of the latest and ablest advocates of the neurosal theory of rheumatism in all its forms (simple, rheumatoid, gonorrhoeal, urethral, etc.), Jonathan Hutchinson, calls it "a catarrhal neurosis, the exposure of some tract of skin or mucous membrane to cold or irritation acting as the incident excitor influence."22




  

    

      17 Am. Jour. Med. Sci., 1831; ib., 1833.

    


  




  

    

      18 Die Rheumatische Schwiele, Weimar, 1843.

    


  




  

    

      19 Lancet, 1846, i. 227.

    


  




  

    

      20 Spec. Pathologie und Therapie, 1847, ii. p. 609.

    


  




  

    

      21 Vide Am. Jour. Med. Sciences, April, 1875, vol. lxix. 339-348.

    


  




  

    

      22 Trans. International Med. Congress, 1881, ii. 93.

    


  




  In order that peripheral irritation shall thus induce inflammation of the joints and the other affections of muscles, tendons, fasciæ, etc. which are called rheumatic, he holds with the French School that the arthritic diathesis must exist, or that state of tissue-health which involves a tendency to temporary inflammation of many joints or fibrous structures at once, or to repeatedly recurrent attacks of inflammation of one joint or fibrous structure. If I understand Mr. Hutchinson correctly, he also holds that a nerve-tissue peculiarity exists which renders persons liable to rheumatism. He does not indicate either the cause or the nature of the nerve-tissue peculiarity. But modern pathology teaches that the functional conditions of the nervous centres known as neuroses, whether inherited or acquired, reveal themselves as morbid manifestations of nerve-function on the part of special portions of or the entire nervous system, and, as Dr. Dyce Duckworth has well pointed out, these neuroses may be originated, when not inherited, in various ways, as by excessive activity of the nervous system, by prolonged or habitual excesses, etc. "Thus, undue mental labor, gluttony, alcoholic intemperance, debauchery, and other indulged evil propensities in the parent come to be developed into definite neurotic taint and tendency in the offspring."




  But is there nothing more in acute articular rheumatism than an inflammation of certain structures, articular and visceral, lighted up in an individual of a neuro-arthritic diathesis? What do we learn from that closely-allied affection, gout, which involves especially the same organs as rheumatism, and is held by many of the ablest pathologists to belong to the same basic diathesis as it? Duckworth23 has very ably advocated a neurotic theory of gout, but it is admitted on all hands—and by Duckworth himself—that in gout a large part of the phenomena is due to perverted relations of uric acid and sodium and to the presence of urate of soda in the blood. May we not from analogy, as well as from other evidence, infer that in that so-called other neurosis, rheumatism, a considerable part of the phenomena is due to perversions of the processes of assimilation and excretion, and to the presence of some unknown intermediate product of destructive metamorphosis—lactic or other acid? This is admitted by Maclagan and strongly advocated by Senator; and in this way the pathology of the disease may be said to embrace the humoral as well as the solidist doctrines—the resulting theory being a neuro-humoral one. No doubt pathological chemistry and clinical investigation will ere long make important discoveries respecting the pathology of acute rheumatism which shall maintain the close alliance believed to exist between that affection and gout.




  

    

      23 Brain, April, 1880.

    


  




  The miasmatic theory, so ably advocated by Maclagan,24 assumes that rheumatism is due to the entrance into the system from without of a miasm closely allied to, but quite distinct from, malaria. His argument on this topic is ingenious and elaborate, yet has not been favorably received by pathologists. Opposed to it are the following amongst other considerations: Heredity exercises a marked influence upon the occurrence of rheumatism; unlike malarial disease, no climate or locality is immune from rheumatism; the many indications that a diathesis plays a chief rôle in rheumatism; the remarkable influence exerted by cold and dampness in the etiology of the disease.




  

    

      24 Rheumatism: its Nature, Path., etc., London, 1881, pp. 60-95.

    


  




  Heuter's25 infective-germ theory, like the miasmatic, refers rheumatism to a principle not generated in the system, but introduced from without. A micrococcus enters the dilated orifices of the sweat-glands, and, reaching the blood, first sets up an endocarditis, and then capillary emboli produce the articular inflammations. This is a reversal of what really happens, so far as the time of invasion of the endocardium and the synovial membranes is concerned; and Fleischauer's case, in which miliary abscesses were found in the heart, lungs, and kidneys, was probably one of ulcerative endocarditis, which, after all, is a rare complication of acute articular rheumatism. Moreover, it is a gratuitous assertion to say that endocarditis exists in all cases of the disease. If, however, Heuter were content to say that acute articular rheumatism was produced by a specific germ, as held by Recklinghausen and Klebs, which on entering the system acted specially upon the joints and the fibro-serous tissues, as the poison of small-pox does upon the skin, while at the same time it sets up general disturbances of the entire economy as other zymotic poisons do, there would be nothing opposed to general pathological laws. Even the existence of a diathesis capable of favoring the action of the specific germ would be analogous to the tuberculous diathesis, which favors the action of the bacillus of tubercle; and cold, its ordinary exciting cause, might be regarded simply as a condition which renders the system more susceptible to the action of the germ, and the modus operandi of cold in doing this might be variously explained.




  

    

      25 Klinik der Gelenkkrankheiten, Leipzig, 1871.

    


  




  SYMPTOMS.—The disease has no uniform mode of invasion. (a) Very frequently slight disorder of health, such as debility, pallor, failure of appetite, unusual sensibility to atmospheric changes, grumbling pains in the joints or limbs, or even in some muscle or fascia, precedes by one or more days the fever and general disturbance. (b) Not infrequently a mild rigor or repeated chilliness, accompanied or soon followed by moderate or high fever, ushers in the illness, and in from a few hours to one or at most two days the characteristic articular symptoms ensue. (c) In very rare cases febrile disturbance, ushered in by chills, may be followed by inflammation of the endo- or pericardium or pleura before the joints become affected.




  Whatever the mode of invasion, the symptoms of the established disease are well defined, and marked febrile disturbance, transient inflammation of several of the larger articulations, excessive activity of the cutaneous functions, and a great proclivity to inflammation of the endo- and pericardium constitute the stereotyped features of the disease.




  As a very general rule, the temperature early in the disease promptly attains its maximum of 102° F. to 104° F., yet the surface does not feel very hot; the pulse ranges from 90 to 100 or 110, and is regular, large, and often bounding; the tongue is moist, but thickly coated with a white fur; there are marked thirst, impaired appetite, and constipation; the stools are usually dark; the urine scanty, high colored, very acid, of great density, and holding in solution an excess of uric acid and urates, which are frequently deposited when the urine cools. The general surface is covered with a profuse sour-smelling perspiration, whose natural acid reaction, as a general rule, is markedly increased; indeed, the naturally alkaline saliva is also acid. Beyond a little wandering during sleep, occasionally observed in irritable, nervous patients, there is very rarely any delirium, and this notwithstanding that sleep is frequently much disturbed by the pain in the joints and the excessive sweating.




  If the local articular symptoms have not set in almost simultaneously with the pyrexia, or even preceded it, they will follow it in from a few to twenty-four or forty-eight hours. At first one or more joints, usually the knees or ankles, become painful, sensitive to pressure, hot, more or less swollen, and exhibiting a slight blush of redness or none at all. The swelling may consist of a mere puffiness, due to slight infiltration of the soft parts external to the joint, or of a more or less considerable tumefaction, caused by effusion into the synovial capsule. In the knees, elbows, shoulders, and hips the swelling is usually confined to the articulations, and there is but little redness of the integument, but in the wrists and ankles the inflammatory process is often more severe, and may invade the whole dorsum of the hand or foot, rendering the integument tense, tumid red, and shining. Pitting of the swollen parts, although quite exceptional in acute articular rheumatism, will exist under the conditions just mentioned. The metacarpo-phalangeal articulations are likewise often a good deal swollen and of a bright-red color.




  The pain in the affected articulations varies from a trifling uneasiness or dull ache to excruciating anguish; sometimes the pain is felt only on moving or pressing the joint; pressure always aggravates it; even the weight of the bed-clothes may be intolerable; and in severe cases the slightest movement of the joint or a jar of the bed produces great suffering. The pain, like the swelling, sometimes extends beyond the affected joints to the tendinous sheaths, the tendons, and muscles, and even to the nerves of the neighborhood.




  It is a striking peculiarity of acute rheumatism that the inflammation tends to invade fresh joints from day to day, the inflammation usually, but not invariably, declining in those first affected; and sometimes this retrocession of the inflammation in a joint is so sudden, and so coincident with the invasion of a different one, that it is often regarded as a true metastasis. Exceptionally, however, one or several joints remain painful and swollen, although this occurs chiefly in subacute attacks. In this way most of the large joints may successively suffer once, twice, or oftener during an attack of acute rheumatism. And as the inflammation commonly lasts in each articulation from two to four or more days, it is usual to have six or eight of the joints affected by the end of the first week. While the ankles and knees, wrists, elbows, and shoulders, are especially liable to be affected, and with a frequency pretty closely corresponding to the above order, the joints of the hands occasionally, and the hips even more frequently, escape. The intervertebral and tempero-maxillary articulations have very rarely suffered in the writer's experience.




  If the ear be applied to the cardiac region in acute rheumarthritis, another local inflammation than the articular will very frequently be detected, which otherwise would probably be unrecognized, and yet it is the most important feature of the disease. In the first or second, or even as late as the fourth, week of the fever the signs of endocarditis of the mitral valve, occasionally of the aortic, and sometimes of both, will exist in an uncertain but large proportion of cases, or those of pericarditis, but in a less proportion, will obtain. Indeed, the cardiac inflammation may even precede the articular, and some believe it may be the only local evidence of rheumatic fever. As a general rule, the implication of the endo- or pericardium in acute rheumarthritis gives rise to no marked symptoms or abrupt modification of the clinical features of the case, and a careful physical examination must be instituted to discover its existence. But the recurrence of pain or tightness either in the precordial or sternal region, of marked anxiety or pallor of the face, of sudden increase in the weakness or frequency of the pulse, or of irregularity in its rhythm, of restlessness or delirium, of oppression of breathing, or of short, dry cough,—may indicate the invasion of the endo- or peri- or myocardium, and a physical examination will be needed to detect the cardiac disease and to exclude the presence of pleuritis, pneumonia, or bronchitis. Sometimes, however, especially in severe cases, an extensive pericarditis, with or without myocarditis, will produce grave constitutional disturbance, in which sleeplessness, delirium, stupor, generally associated with a very high temperature and marked prostration, will, as it were, mask both the articular and the cardiac affection.26




  

    

      26 See Stanley's case, Med.-Chir. Trans., 1816, vol. vii. 323, and Andral's Clinique Médicale, t. i. 34.

    


  




  As regards the murmurs which arise in acute rheumatic endo- or pericarditis, while they are usually present and quite typical, this is not always so. The only alteration of the cardiac sounds may be at first and for some time a loss of clearness and sharpness, passing into a prolongation of the sound, which usually develops into a distinct murmur, or the sounds may be simply muffled. In pericarditis limited to that portion of the membrane which covers the great vessels no friction murmur may be audible, or it may be heard and be with difficulty distinguished from an endocardial murmur. On the other hand, a systolic basic murmur not due to endo- or pericarditis frequently exists, sometimes in the early, but usually in the later, stages of rheumatic fever.




  Other local inflammations occasionally arise in the course of acute rheumatism: pneumonia is one of the most frequent; left pleuritis is not infrequent, and is doubtless often caused by the extension of a pericarditis; but both pneumonia and pleurisy are occasionally double in rheumatic fever. Severe bronchitis is observed now and then, and very rarely peritonitis, and even meningitis. These several affections, together with delirium, coma, convulsions, chorea, and hyperpyrexia, which are likewise occasional incidents of the disease, will be considered under the head of non-articular manifestations and complications of acute articular rheumatism.27




  

    

      27 See observations of W. S. Cheesman, M.D., New York Medical Record, Feb. 25, 1882, 202.

    


  




  Some of the symptoms of acute articular rheumatism need individual notice.




  The temperature in acute articular rheumatism maintains no typical course, and usually exhibits a series of exacerbations and remissions, which correspond closely in time and degree with the period, duration, and severity of the local inflammatory attacks. As a very general rule in average cases, the temperature attains by the end of the first or second day to 102° F., and while the subsequent evening exacerbations may reach 104°, 104.4°, or very rarely 105°, yet in the great majority of cases the maximum temperature does not exceed 103° F., and in a very considerable number falls short of 102°. An analysis of one of Dr. Southey's tables28 shows that in 84 cases of acute rheumatism 1 attained the temperature of 105.8°; 8, that of 104° to 105°; 15, that of 103° to 104°; 32, that of 102° to 103°; 17, that of 101° to 102°; 10, that of 100° to 101°; and 1, that of 99.8°; that is, the temperature was below 103° in five-sevenths, and below 104° in about ten-twelfths, of the whole. In very mild cases, in which but a few joints are inflamed, and only to a slight degree, the temperature may not reach 100° at any time, and there may be intervals of complete apyrexia. On the other hand, in a few rare severe cases of rheumatic fever, especially when complicated with pericarditis, pneumonia, or delirium, or other disturbance of the cerebral functions, the temperature attains to 106°, 108°,29 109.4°,30 110.2°,31 or even 111°,32 or 112°. Such cases are now spoken of as examples of rheumatic hyperpyrexia.




  

    

      28 St. Bartholomew's Hospital Reports, xiv. p. 12.

    


  




  

    

      29 Weber, Clinical Society's Trans., vol. v. p. 136.

    


  




  

    

      30 Th. Simon, quoted by Senator, Ziemssen's Cyclop. of Prac. Med., xvi. p. 46.

    


  




  

    

      31 Murchison and Burdon-Sanderson, two cases, Clinical Society's Trans., vol. i. pp. 32-34.

    


  




  

    

      32 Ringer, Med. Times and Gaz., vol. ii., 1867, p. 378.

    


  




  There is no rule about the mode of invasion of this high temperature. It may ensue gradually or suddenly, the previous range having been low, moderate, or high, steady or oscillating.




  Defervescence in rheumatic fever takes place, as a very general rule, gradually—i.e. by lysis—but exceptionally it is completed in forty-eight or even twenty-four hours. An interesting observation, which will be of much prognostic value if it be confirmed hereafter, has been made by Reginald Southey,33 to the effect "that a short period of defervescence, or a sudden remission and an early remission, betokens the relapsing form of the disease, and the likelihood of frequent relapses, as well as of slow ultimate recovery, in the direct ratio as this defervescence has been early and abrupt."




  

    

      33 St. Bartholomew's Hospital Reports, xiv. p. 16.

    


  




  The characters of the urine in acute rheumatism are tolerably uniform, but far from constantly so. Its quantity in the majority of cases is reduced, frequently not exceeding twenty-four ounces per diem, and occasionally not exceeding fourteen. This is owing in some degree to profuse sweating, but also, as in other febrile affections, to retention of water. Its density is usually high—1020 to 1030, or even 1035—which is due chiefly to its concentration, and not, as has been generally supposed, mainly to an increase in the total solids excreted.34 Its color is a very dark red or deep reddish-yellow, partly from concentration; but it is yet not known whether the deep hue is partly from increase of the normal pigments or of one of them (urobilin),35 or from the presence of some abnormal coloring matter. Its reaction is generally highly acid, and continues so for many hours after its discharge, unless in subacute cases, when it is occasionally neutral or sometimes alkaline at the time of its escape, or becomes so in a very short time afterward. It is commonly toward the decline of the attack that the urine becomes neutral or alkaline. As a very general rule, the amount of urea and of uric acid excreted during the febrile stage exceeds what is physiological, and begins to decline when convalescence commences; but this may be reversed (Parkes,36 Lede,37 Marrot38). The sulphuric acid is notably increased (Parkes), the chlorides often diminished and sometimes absent, and the phosphoric acid very variable (Beneke, Brattler39), but usually lessened (Marrot).




  

    

      34 See Guy's Hospital Reports, 3d Series, vol. xii. 441.

    


  




  

    

      35 Jaffe, Virchow's Archiv, xlvii. 405, quoted in Ziemssen's Cyclopæd. Prac. Med., xvi. 41.

    


  




  

    

      36 On Urine, p. 286.

    


  




  

    

      37 Recherches sur l'Urine dans le Rheumatisme Artic. Aigue, Paris, 1879.

    


  




  

    

      38 Contribution à l'Étude du Rheumatisme Artic., etc., Paris, 1879, 41.

    


  




  

    

      39 Quoted by Parkes, op. cit., 290.

    


  




  During convalescence the urine increases in quantity, while, as a general rule, the urea and uric acid lessen relatively and absolutely, and the chlorides resume their normal proportions to the other ingredients. The reaction frequently becomes alkaline, and the specific gravity falls considerably, although not always as soon as the articular inflammation subsides. Temporary albuminuria occurs very frequently in the febrile and occasionally in the declining stage, but generally disappears when convalescence is completed. It obtained on admission in 8 out of 43 cases lately reported by Dr. Greenhow.40 A more abiding albuminuria, due very rarely to acute parenchymatous nephritis, may be met with (Johnson, Bartels, Hartmann, Corm). Blood, even in considerable amounts, has also rarely appeared in the urine,41 sometimes in connection with embolic nephritis and endocarditis, for such appear to have been the nature of Rayer's nephrite rheumatismale.42




  

    

      40 Lancet, 1882, i. 913.

    


  




  

    

      41 Clinical Lectures, R. B. Todd, edited by Beale, 1861, p. 346.

    


  




  

    

      42 Traité des Maladies Reins. See also Dr. Weber, Path. Trans. of London, xvi. p. 166.

    


  




  The saliva, which is normally alkaline, has usually a decidedly acid reaction in acute articular rheumatism, and Dr. Bedford Fenwick states that it always in this disease contains a great excess of the sulpho-cyanides, and that these slowly and steadily diminish, till at the end of the third week or so they become normal in amount.




  A profuse, very acid, sour-smelling perspiration is one of the striking symptoms occurring in the course of acute articular rheumatism, and until very lately it has been generally held to indicate an excessive formation in, and elimination of acid from, the system, either lactic acid or some of the acids normal to the perspiration, as acetic, butyric, and formic. However, not only have chemists failed to detect lactic acid in the perspiration of acute rheumatism, but late research tends to show that the excessive acidity of the perspiration in this disease is but very partially due to the perspiration itself, and is chiefly owing to chemical changes taking place in the overheated and macerated surface of the skin and its epidermis, and to the retention of solid products accumulated on that surface. Besnier says that if in acute articular rheumatism or other disease attended with much perspiration the surface be kept well washed, the sweat will be found in the greater number of cases at the moment of its secretion to be nearly neutral as soon as actual diaphoresis occurs, more decidedly acid when the perspiration is less abundant or begins to flow, and exceptionally alkaline. Most physicians are aware that the profuse perspiration of acute rheumatism is non-alleviating; it is not a real critical discharge of noxious materials from the system, nor is it followed by prompt reduction of the temperature and other symptoms. It is but a symptom of the disease, and occurs especially in severe cases, and when it continues long after the reduction of the temperature it is a source of exhaustion, and may be checked with advantage.




  The blood is deficient in red globules, Malassez finding in men from 2,850,000 to 3,700,000 per cubic millimeter instead of 4,500,000 to 5,000,000, and in women 2,300,000 to 2,570,000 instead of 3,500,000 to 4,000,000. The hæmoglobin and the oxidizing power of the blood are also considerably reduced; the fibrin is largely increased (6 to 10 parts in 1000 instead of 3); the albumen and albuminates are lessened, the extractives increased; the proportion of urea is normal, and no excess of uric acid is found in the blood. Instead of that fluid being less alkaline than normal, Lepine and Conard have recently stated that its alkalinity is increased in acute rheumatism, but constantly diminished in chronic rheumatism,43 and no excess of lactic acid has been proved to exist in the blood in either acute or chronic rheumatism. A condition of excessive coagulability of the fibrin, independently of its excessive amount (inopexia), is an habitual character of acute rheumatism; however, in very bad cases, especially those attended with hyperpyrexia and grave cerebral symptoms, the blood after death has been black and coagulated and the fluid in the serous cavities has given an acid reaction. The above alterations in the blood usually are proportionate to the intensity of the fever and the number of the joints and viscera involved.




  

    

      43 Lepine, "Note sur la determination de l'Alcalinité du Sang," Gaz. Méd. de Paris, 1878, 149; Conard, Essai sur l'Alcalinité du Sang dans l'État de Sante, etc., Thèse, Paris, 1878.

    


  




  The manifestations of acute articular rheumatism other than the articular are various, and some of them, more especially those observed in the heart, may be regarded as integral elements of the disease, for they occur in a large proportion of the cases, often coincidentally with the articular affection, and may even precede it, and probably may be the sole local manifestation of acute rheumatism, although under the last-mentioned circumstances it is difficult to prove the rheumatic nature of the ailment.




  The cardiac affections may be divided into inflammatory and  non-inflammatory. The former consist of pericarditis, endocarditis, and myocarditis; the latter embrace deposition of fibrin on the valves, temporary incompetence of the mitral or tricuspid valves, and the formation of thrombi in the cavities of the heart. For practical purposes hæmic murmurs may be included in the latter group.




  No reliable conclusions can be drawn respecting the gross frequency of recent cardiac affections in rheumatic fever, for not only do authors differ widely on this point, but they do not all distinguish recent from old disease, nor inflammatory from non-inflammatory affections, nor hæmic from organic murmurs. Nor does it appear probable, from the published statistics, that these differences are owing to peculiarities of country or race. The gross proportion of heart disease of recent origin in acute and subacute articular rheumatism was in Fuller's44 cases 34.3 per cent.; in Peacock's,45 32.7 per cent.; in Sibson's46 (omitting his threatened or probable cases), 52.3 per cent.;47 in 3552 St. Bartholomew's Hospital cases analyzed by Southey,48 29.8 per cent.; in Bouilland's cases, quoted by Fuller,49 5.7 per cent.; in Lebert's,50 23.6 per cent.; in Vogel's,50 50 per cent.; in Wunderlich's,50 26.3 per cent. I am not aware of any analysis, published in this country, of a large number of cases of rheumatism with reference to cardiac complications, but Dr. Austin Flint,51 after quoting Sibson's percentage of cases of pericarditis, which was (63 in 326 or) 19 to the 100, remarks, "I am sure that this proportion is considerably higher than in my experience."




  

    

      44 On Rheumatism, Rheumatic Gout, etc., 3d ed., p. 280.

    


  




  

    

      45 St. Thomas's Hospital Reports, vol. x. p. 19.

    


  




  

    

      46 Reynolds's Syst. of Med., Eng. ed., vol. iv. 186.

    


  




  

    

      47 Those familiar with the accuracy and diagnostic skill of the lamented Sibson will not hesitate to add his 13 cases of very probable endocarditis to his 170 positive cases of cardiac inflammation in 325 examples of acute rheumatism, which will raise his percentage to 56.3.

    


  




  

    

      48 Lib. cit., vol. xiv. 6.

    


  




  

    

      49 Lib. cit., 264.

    


  




  

    

      50 See Senator in Ziemssen's Cyclopæd. Pract. of Med., xvi. 49.

    


  




  

    

      51 Pract. Med., 5th ed., 314.

    


  




  The frequency of cardiac complications in rheumatism is influenced by several circumstances. Some unexplained influence, such as is implied in the terms epidemic and endemic constitution, appears to obtain. Peacock found the proportion of cardiac complications in rheumatism to range from 16 to 40 per cent. during the five years from 1872 to 1876, and a similar variability is shown in Southey's statistical table52 covering the eleven years from 1867 to 1877. Be it observed that these variations occurred in the same hospitals and under, it may be presumed, very similar conditions of hygiene and therapeusis. Youth predisposes to rheumatic inflammation of the heart, so that it may still be said that the younger the patient the greater the proclivity. Of Fuller's cases, 58 per cent. were under twenty-one, and the liability diminished very markedly after thirty. Of Sibson's cases, 62 per cent. were under twenty-one. In infancy and early childhood the liability is very great, and at those periods of life the heart, and more especially the endocardium, rarely escapes; and the cardiac inflammation often precedes by one or two days the articular. The careful observations of Sibson confirm the spirit, but not the letter, of Bouilland's original statement, and proves that the danger of heart disease is greater in severe than in mild cases of acute rheumatism, and that this is especially true of pericarditis. (It may be remarked here, en parenthese, that the number of joints affected is very generally in proportion to the severity of the attacks.) However, the mildest case of subacute rheumatism is not immune from cardiac inflammation, and it has occasionally been observed even in primary chronic rheumatism.53 Occupations involving hard bodily labor or fatigue, whether in indoor or outdoor service, render the heart very obnoxious to rheumatic inflammation. Existing valvular disease, the result of a previous attack of rheumatism, favors the occurrence of endocarditis in that disease. Some authorities maintain that treatment modifies the liability to rheumatic affection of the heart, and this will be spoken of hereafter. The period of the rheumatic fever at which cardiac inflammation sets in varies very much, but it may be confidently stated that it occurs most frequently in the first and second weeks, not infrequently in the third week, seldom in the fourth, and very exceptionally after that, although it has happened in the seventh. An analysis of Fuller's experience54 in 22 cases of rheumatic fever and 56 of endocarditis—a total of 78—shows that the disease declared itself under the sixth day in 8; from the sixth to the tenth in 29; from the tenth to the fifteenth in 17; from the fifteenth to the twenty-fifth in 18; and after the twenty-fifth in 6. The friction sound was audible in Sibson's 63 cases of rheumatic pericarditis—from the third to the sixth day in 10, and before the eleventh day in 30, or nearly one-half of the whole. That observer concludes "that in a certain small proportion of the cases, amounting to one-eighth of the whole," the cardiac inflammation took place at the very commencement of the disease, and simultaneously with the invasion of the joints.55




  

    

      52 Lib. cit.

    


  




  

    

      53 Raynaud, Nouveau Dict. de Méd. et de Chir., t. viii. 367.

    


  




  

    

      54 Lib. cit., pp. 77-278.

    


  




  

    

      55 Lib. cit., p. 209. See also Dickinson in Lancet, i., 1869, 254; Bauer in Ziemssen's Cyclopæd., vi. 557.

    


  




  Of the several forms of rheumatic cardiac inflammation, endocarditis is the most frequent, and in a large proportion of cases it may exist alone; pericarditis is also very often observed, but it seldom is found per se, being in the vast majority of cases combined with endo- and occasionally with myocarditis. It is generally the ordinary verrucose endocarditis that obtains. The ulcerative form occurs sometimes, and should be suspected if in a mild or protracted case of acute rheumatism endocarditis sets in with, or is accompanied by, rigors, and the general symptoms are of pyæmic or typhoid character or both, even although an endocardial murmur is not present, for extensive vegetating ulcerative endocarditis frequently exists without audible murmur. It is remarkable, as Osler has shown,56 how few instances of ulcerative endocarditis developing during the course of acute rheumatism are reported; and I would add that by no means all of these were examples of first attacks, chronic valvular lesions, the consequence of former illness, existing in many of them at the time of the final acute attack. Southey's57 patient, and both of Bristowe's,58 had had previous rheumatic seizures. However, Peabody's case,59 one of Ross's three cases,60 and Pollock's61 case appear to have been examples of ulcerative endocarditis occurring during a first attack of acute articular rheumatism. The united and thickened condition of two segments of the aortic valve in one of Ross's cases indicates old-standing disease, although no history of former rheumatism is given. Goodhardt62 has lately insisted upon the tendency of ulcerative endocarditis to appear in groups or epidemics, but the evidence is not conclusive.




  

    

      56 Archives Médecine, vol. v., 1881; Trans. International Med. Cong., vol. i. 341.

    


  




  

    

      57 Clin. Soc. Trans., xiii. 227.

    


  




  

    

      58 Brit. Med. Jour., i., 1880, 798.

    


  




  

    

      59 Medical Record N.Y., 24th Sept., 1881, 361.

    


  




  

    

      60 Canada Med. and Surg. Journ., vol. xi., 1882, 1, and ib., vol. ix., 1881, 673.

    


  




  

    

      61 Lancet, ii., 1882, 976.

    


  




  

    

      62 Trans. Path. Soc. London, xxxiii. 52.

    


  




  Space will not permit any detailed description of the symptoms and signs of endo- or pericarditis: these will be found in their proper places in this work, but a few observations are needed upon myocarditis, which occasionally occurs in combination with rheumatic pericarditis, and is a source of much more danger than the latter is, per se. Dr. Maclagan63 is almost the only authority who recognizes the occurrence of rheumatic myocarditis independently of inflammation of the membranes of the heart. He maintains that the rheumatic poison probably and not infrequently acts directly on the cardiac muscle; in which case the resulting inflammation is apt to be diffused over the left ventricle and to produce grave symptoms, while in other instances the inflammatory process begins in the fibrous rings which surround the orifices of the heart (especially the mitral), extends to the substance at the base of the heart, and is there localized. As in this latter form the inflammation usually extends also to the valves, "any symptoms to which the myocarditis gives rise are lost in the more obvious indications of the valvulitis." However, this limited inflammation of the myocardium is not dangerous. Dr. Maclagan asserts that the more diffused and dangerous inflammation of the walls of the left ventricle, while always difficult, and sometimes impossible, of diagnosis, can be determined with tolerable certainty in some cases. In this view, however, he has been preceded by Dr. Hayden,64 who states that the diagnosis of myocarditis is quite practicable irrespective of the accompanying inflammation of the membranes of the heart.




  

    

      63 Rheumatism: its Nature, Pathology, and Successful Treatment, 1881.

    


  




  

    

      64 Diseases of the Heart and Aorta, 1875, 746.

    


  




  From the observations of the author just named, as well as of many others, it may be inferred that acute diffused myocarditis of the left ventricle exists in rheumatic fever when either with or without coexisting pericarditis there are marked smallness, weakness, and frequency of pulse, anguish or pain or great oppression at the præcordia, severe dyspnoea, the respiration being gasping and suspirious, feeble, rapid, and irregular action of the heart, great weakness of the cardiac sounds, and almost extinction of the impulse, evidence of deficient aëration of the blood combined with coldness of surface, tendency to deliquium, and when these symptoms and signs cannot be fairly attributed to extensive pericardial effusion or to pulmonary disease, or to obstructed circulation in the heart consequent upon endocarditis with intra-cardiac thrombosis or upon rupture of a valve. It might, however, be impossible to exclude endocarditis complicated with thrombosis, conditions which do occur in rheumatic endocarditis, or a ruptured valve, which, although rarely, has been occasionally observed. Grave cerebral symptoms, delirium, convulsions, coma, though frequently present, are not peculiar to acute myocarditis.65 Hence, even with the above group of clinical facts, the diagnosis at best can be but probable. The disease, too, may be latent, or, like Stanley's66 celebrated case, produce disturbances of the cerebral system rather than of the circulatory.




  

    

      65 In illustration see case by Southey in which the symptoms and signs agree very well with the above description, and yet, although the heart's substance was of dirty-brown color and the striation of its fibre lost, Southey did not believe these appearances due to carditis. (Clin. Trans., xiii. p. 29.)

    


  




  

    

      66 Med.-Chir. Trans., vol. vii.

    


  




  Dr. Maclagan has advanced the opinion that a subacute myocarditis is not of uncommon occurrence in acute articular rheumatism, and may be unattended by endo- or pericarditis. Such a condition, he says, may be diagnosed when early in the course of the case the heart's sounds quickly become muffled rather than feeble. As he quotes but one case67 in which an autopsy revealed alterations in the walls of the heart, and as endocarditis and a little effusion in the pericardium coexisted, it is premature to accept the evidence as final, and the great importance of the subject demands further investigation.




  

    

      67 Lib. cit., p. 175.

    


  




  Admitting with Fuller the occasional deposition of fibrin upon the valves and endocardium in rheumatic fever independently of endocarditis, the murmur resulting therefrom could not be reliably distinguished from that of inflammatory origin. It remains to speak briefly of temporary incompetence of the mitral and tricuspid valves and their dynamic murmurs, and of hæmic murmurs. Occasionally, in severe cases of rheumatic fever, more especially in the advanced stage, there may be heard a systolic murmur of maximum intensity either in the mitral area or over the body of the left ventricle, unaccompanied by accentuation of the second sound, or, as a general rule, by evidence of pulmonary obstruction. Such murmurs are apt to be intermittent, and as they disappear on the return of health, they have been satisfactorily referred to temporary weakness of the walls of the heart, so that the auriculo-ventricular orifices are not sufficiently contracted during the ventricular systole for their valves to close them, and regurgitation follows. Yet, inasmuch as Stokes distinctly mentions the absence of murmur in many cases of softening of the heart in typhus, it is probable that an excessive weakness of the ventricular wall is incompatible with the production of murmur, and that the presence of murmur in such circumstances is evidence of some remaining power in the heart.




  Dr. D. West68 has published some cases of acute dilatation of the heart in rheumatic fever which strongly corroborate these views. The murmur in one of them became appreciable only as the heart's sounds increased in loudness and the dilatation lessened. One ended fatally, and acute fatty degeneration of the heart's fibres was found in patches.69 I believe that some of these temporary mitral murmurs in acute rheumatism depend upon a moderate degree of valvulitis quite capable of complete resolution. Sibson70 has lately stated that he has met with the murmur of tricuspid regurgitation without a mitral murmur in 13 out of 107 cases of rheumatic endocarditis, and with a recent mitral murmur in 27 out of 50 cases. "The tricuspid murmur generally comes into play about the tenth or twelfth day of the primary attack, along with symptoms of great general illness;" it appears earlier, as a rule, in those cases in which it is associated with mitral regurgitation than when it exists alone; it is of variable duration, but usually short—from one to nineteen days or more. He regards it as of non-inflammatory origin, and dependent upon regurgitation due to the so-called safety-valve function of the tricuspid valve; and when limited to the region of the right ventricle he infers that it is usually the effect and the evidence of endocarditis affecting the left side of the heart. These novel statements are confirmed by the observations of Parrot, Balfour, and William Russell,71 which go to prove that tricuspid regurgitation occurs frequently in the more advanced stages of debility. No other authority than Sibson, however, insists upon its frequent occurrence in acute rheumatism.




  

    

      68 Barth. Hosp. Repts., xiv. 228.

    


  




  

    

      69 On this subject see Stokes, Dis. Heart and Aorta, pp. 423, 435, 502; Stark, Archives générales de Méd., 1866; DaCosta, American Journal Med. Sci., July, 1869; Hayden, Dis. Heart and Aorta, 1875; Balfour, Clin. Lects. on Heart and Aorta, 1876; Cuming, Dublin Quart. Jour. Med. Sci., May, 1869; Nixon, ib., June, 1873. I. A. Fothergill has seen several cases in which such mitral murmurs have followed sustained effort in boys, and have disappeared after a time: The Heart and its Diseases, 2d ed., 1879, p. 177.

    


  




  

    

      70 Reynolds's System. Med., Eng. ed., vol. iv. 463.

    


  




  

    

      71 See Brit. Med. Jour., i. 1883, 1053.

    


  




  The anæmia which is so striking a symptom of rheumatic fever, especially when several joints are severely inflamed, coexists very frequently with a systolic basic murmur, which is most often louder over the pulmonary artery (in second left intercostal space and more or less to left of sternum) than over the aorta. The murmur may appear early in the disease, but sets in most frequently when the disease is subsiding. When thus appearing late in a case accompanied by endocarditis and pulmonary congestion, it is of favorable omen and indicates improvement in the thoracic affection. The growing opinion, however, respecting so-called anæmic murmurs is, that they depend chiefly upon regurgitation through the tricuspid orifice, although Dr. W. Russell refers them to pressure of a distended left auricle upon the pulmonary artery.72




  

    

      72 Ib., 1065.

    


  




  Pulmonary affections in form of pleuritis, pneumonia, or bronchitis are common complications of rheumatic fever. Adding Latham's,73 Fuller's,74 Southey's,75 Gull and Sutton's,76 Pye-Smith's,77 and Peacock's78 cases together, we have a total of 920 in which some one or more of the above pulmonary affections obtained in 109 instances, or 11.8 per centum. A further analysis of Latham's and Fuller's cases shows that it is especially when rheumatic fever is complicated with cardiac disease that the lungs suffer; thus, pulmonary affections obtained in 26.5 per cent. of cases complicated with heart disease, and in only 7 per cent. of cases free from that disease. It is more especially when pericarditis complicates rheumatic polyarthritis that pulmonary affections occur. Thus, these were found in only 10.5 per cent. of cases of recent rheumatic endocarditis, in 58 per cent. of cases of pericarditis, and in 71 per cent. of cases of endo-pericarditis. The tendency which inflammation of the pericardium has to extend to the pleura probably partially accounts for the more frequent association of the pulmonary affections with rheumatic peri- than with rheumatic endocarditis. (Sibson found pleuritic pain in the side twice as frequent in pericarditis, usually accompanied with endocarditis (31 in 63), as in simple endocarditis, 26 in 108.79) But the greater severity of those cases of rheumatic fever complicated with peri- or endo-pericarditis must also have a decided influence in developing the pulmonary affections. Pneumonia and pleuritis are very frequently double in rheumatic fever, and are often latent, requiring a careful physical examination for their detection. So suddenly does the exudation take place in some cases of rheumatic pneumonia that the first stage is not to be detected either by symptoms or signs. On the other hand, in some cases the absence of the typical signs of hepatization, the want of persistence in the physical signs, and their rapid removal, and even in rare instances an obvious alternation between the pulmonary and the articular symptoms, suggest that the process often stops short of true hepatization, and partakes rather of congestion and splenization, with or without pulmonary apoplexy—a view which has been occasionally confirmed by the autopsy.80




  

    

      73 Latham's Works, Syd. Soc., i. 98 et seq.

    


  




  

    

      74 Lib. cit., 317.

    


  




  

    

      75 Bartholomew Hospital Reports, xv. 14.

    


  




  

    

      76 Guy's Hosp. Reports, 3d Series, xi. 434.

    


  




  

    

      77 Ib. xix. 324.

    


  




  

    

      78 St. Thomas's Hospital Reports, x. 12-17.

    


  




  

    

      79 Reynolds's System Med., iv. 233.

    


  




  

    

      80 Vide Sturges, Natural History and Relations of Pneumonia, 1876, pp. 70-78; T. Vasquez, Thèse, Des complications Pleuro-pulmonaires du Rheumatisme Artic. Aigue, Paris, 1878, pp. 25-31; M. Duveau, Dictionnaire de Méd. et de Chir., t. xxviii. p. 443.

    


  




  Active general congestion of the lungs has occasionally been observed in this disease, and has proved fatal in five minutes81 and in an hour and a half82 from the invasion of the symptoms. The rheumatic poison frequently excites pleuritis, some of the characters of which are—the suddenness with which free effusion occurs; the promptness with which it is removed, only perhaps to invade the other pleura, and then to reappear in the cavity first affected; the diffusion of the pain over the side and its persistence during the effusion; and its frequent concurrence with pericarditis, and in children with endocarditis; its little tendency to become chronic, and its marked proclivity to become double. It is often latent and unattended with pain. Sibson asserts that if in rheumatic pericarditis "pain over the heart is increased or excited by pressure over the region of the organ, it may with an approach to certainty be attributed to inflammation of the pleura," etc. The product of the inflammation is commonly serous, but occasionally purulent.




  

    

      81 Thèse d'Aigue pleur., 1866, par B. Ball.

    


  




  

    

      82 M. Aran, quoted by Vasquez, lib. cit., p. 14.

    


  




  The disturbances of the nervous system are amongst the most important complications of acute rheumatism, and are due either to functional disorder or very rarely to obvious organic lesions of the nerve-centres or their membranes. The dominant functional disturbance may be delirium, which is greatly the most frequent; or coma, which is rare; or chorea, very frequently observed in children; or tetaniform convulsions, which occur very seldom per se. As a rule, two or more of these forms coexist or alternate with or succeed one another, and the grouping, as well as the variety, of the symptoms may be greatly diversified. In 127 observations there were 37 of delirium only, 7 of convulsions, 17 of coma and convulsions, 54 of delirium, convulsions, and coma, 3 of other varieties (Ollivier et R., cited by Besnier).




  Rheumatic Delirium.—Either with or without subsidence of the articular inflammation, about from the eighth to the fourteenth day of the illness, but occasionally at its beginning, or sometimes on the eve of apparent convalescence, the patient becomes restless, irritable, excited, and talkative; sleep is wanting or disturbed; some excessive discharge from the bowels or kidneys occasionally occurs; profuse perspiration is usually present, and may continue, but frequently lessens or altogether ceases; the skin becomes pungently hot, the temperature generally—not always, however—rising rapidly toward a hyperpyrexial point, and ranging from 104° to 111°; and transient severe headache and disturbances of special sense sometimes obtain. At a later period, or from the outset in hyperacute cases, flightiness of manner or incoherence in ideas is quickly succeeded either by a low muttering delirium, twitchings of the muscles, violent tetaniform movements and general tremors, and a condition perhaps of coma-vigil, or by an active, noisy, even furious, delirium. The articular pains are no longer complained of, and sometimes the local signs of arthritis also quickly disappear; but neither statement is uniformly true. The pulse becomes rapid; prostration extreme; semi-consciousness or marked stupor gradually or rapidly supervenes; the temperature continues to rise; the face, previously pale or flushed, becomes cyanotic; and very frequently death ensues, either by gradual asthenia or rapid collapse, often preceded by profound coma or rarely by convulsions. Deep sleep often precedes prompt recovery.




  The duration of the nervous symptoms varies from one or two, or more usually six or seven, hours in very severe cases, to three or four days in moderate ones, or occasionally seven, eight, or sixteen83 or twenty-nine days84 in unusually protracted cases. In the last-mentioned, however, the delirium is not usually constant, and frequently disappears as the temperature falls, and recurs when its rises. Moreover, a rapid and extreme elevation of temperature is frequently altogether wanting.




  

    

      83 Southey's case, Clin. Soc. Trans., xiii. p. 25. Sleeplessness preceded it for four days, and there was no hyperpyrexia.

    


  




  

    

      84 Graham's case, ib., vi. p. 7. Delirium set in on the seventh day of illness, and three days after invasion of joints. Temperature 104.8° early in disease; never exceeded 106°, probably owing to repeated use of cold baths. Temperature at death, 104.2°.

    


  




  No real distinction can be established between these protracted cases of rheumatic delirium and so-called rheumatic insanity, in which occur prolonged melancholia, with stupor, mania, hallucinations, illusions, etc., often associated with choreiform attacks. This variety may be of short duration or continue until convalescence is established, or may rarely persist after complete recovery from the articular affection.




  Coma may occur in acute rheumatism without having been preceded or followed by delirium or convulsions, although it is very rare; and, like delirium, it may obtain without as well as with peri- or endocarditis or hyperpyrexia. It usually proves very rapidly fatal. In Priestly's case, an anæmic woman of twenty-seven, during a mild attack of acute rheumatism, one night became restless; at 3 A.M. the pain suddenly left the joints; apparent sleep proved to be profound coma, and at 6 A.M. she was in articulo mortis.85 Southey relates the history of a girl of twenty who, without previous delirium or high temperature, suddenly became unconscious, and died in half an hour.86 One of Wilson Fox's cases had become completely comatose, and was apparently dying nine hours after the temperature had rapidly risen to 109.1°, when she was restored to consciousness by a cold bath and ice to her chest and spine.87




  

    

      85 Lancet, ii., 1870, 467.

    


  




  

    

      86 Clin. Soc. Trans., xiii. p. 29.

    


  




  

    

      87 The Treatment of Hyperpyrexia, 1871, 4.

    


  




  Convulsions of epileptiform, choreiform, or tetaniform character frequently succeed the delirium, but in exceptional cases they occur independently of it, and may even prove fatal.




  Besides the choreiform disturbances which occur in connection with delirium, stupor, tremor, etc. in cerebral rheumatism, simple chorea is frequently observed as a complication or a sequence, or even as an antecedent, of acute articular rheumatism, and they occasionally alternate in the same patient and in the same family. Chorea is perhaps most frequently seen in mild cases and in the declining and convalescent stages of rheumatic fever, and, while very common in childhood and adolescence (five to twenty), it is very rare later in life.




  Such are the chief functional disturbances of the brain met with in rheumatic fever, and the post-mortem examination reveals in them either quite normal naked-eye appearances, or more frequently, especially in rapidly fatal cases, general congestion of the pia mater, and to a less degree of the cerebral substance, or in more protracted cases a greater or less increase of transparent or opalescent serum in the subarachnoid space and ventricles. The serum may be slightly or deeply tinged with blood. If the serous or sero-sanguinolent effusion be considerable, the encephalic mass or portions of it may be anæmic. But besides these conditions, which are also commonly observed in many other febrile diseases, and which are probably only concomitants of the functional disturbance arising in the advanced stage of acute articular rheumatism, certain organic affections of the nervous centres or their membranes occasionally occur in this disease, and are plainly the cause of the cerebral disturbance observed during life. Cerebral meningitis, although very rare as a complication of acute articular rheumatism, except in certain hot climates, like that of Turkey,88 does occur, and lymph or pus is found, usually over the convexity of the brain, but sometimes at the base and down the cord.89 The symptoms of rheumatic cerebral meningitis are very like those of rheumatic delirium; vomiting, and even, but less frequently, pain in the head, may be absent, while hyperpyrexia may coexist (Foster's case), although not necessarily present. Should the pulse from being frequent become slow and irregular, and any paralytic symptoms ensue, meningitis may be suspected. In some of these cases the meningitis is a consequence of ulcerative endocarditis and embolism of the cerebral vessels,90 but in others it obtains without endocarditis or any purulent formation elsewhere than in the meninges, as there is probably a true rheumatic localization like pericarditis. The articular inflammation may continue after the invasion of the meningitis, or the latter may promptly follow the disappearance of the former, as though a metastasis of morbid action had taken place.91 In many instances, according to Ollivier, Ranvier, Behier, and others, although the macroscopic signs of meningitis are absent, the microscope detects proof of its presence in the existence of an increased number of vessels, fatty granulations on their walls, proliferation of nuclei and capillary extravasations—histological conditions identical with those found in the mild degrees of rheumatic inflammation of the joints.




  

    

      88 Senator, in Ziemssen, xvi. 50.

    


  




  

    

      89 Watson's Prac. Physic, 1872, Am. ed. vii. 335; Fyfe, Med. Gazette, vol. xxix. 703; Fuller, lib. cit., 302; Leudet, Clin. Médicale, 139; Dowse, London Lancet, ii. 1872, 9; Foster, ib., ii. 1868, 115; Hicks, New York Medical Record, Nov., 1878, 404.

    


  




  

    

      90 That ulcerative endocarditis frequently produces meningitis is illustrated by Osler's cases, 4 out of 7 of which were complicated with purulent meningitis: Transactions of International Med. Congress, 1881, i. 344.

    


  




  

    

      91 See a case reported by W. L. Ramsey in New York Medical Record, i., 1881, p. 9.

    


  




  Embolism of the cerebral arteries, producing meningitis, or more frequently softening of the cerebral substance or hemorrhage, or proving fatal before necrobiosis has time to set in, is an occasional complication of acute articular rheumatism. A young lady, while under my care suffering from her first attack of articular rheumatism complicated with endocarditis, became suddenly hemiplegic and aphasic, and died twelve hours later. In a girl of thirteen, the subject of acute articular rheumatism complicated with ulcerative endocarditis, right hemiplegia suddenly occurred, and at the autopsy Bristowe found an embolon in the left middle cerebral artery and a softened area in the left corpus striatum. Bradbury reports a primary acute rheumatism with endocarditis, delirium, and coma, but without paralysis, in which a plug was found in the right middle cerebral artery, but the brain was quite healthy.92




  

    

      92 Lancet, ii., 1870, 148; also a case in Lancet, i., 1882, p. 605: in eighth week of subacute articular rheumatism; embolism; right hemiplegia. Autopsy: large vegetations on valves; obstruction in middle cerebral artery.

    


  




  Very much the same observations are applicable to the disturbances of the spinal cord and its envelopes in rheumatic fever as have been made in reference to those of the cerebrum and its coverings. They may exist with or without any alteration of the cord or membranes to which they can be reliably referred; that is to say, they may be simply functional in the peculiar sense in which that word is now understood, or they may be connected with obvious structural changes, and chiefly with those indicating inflammation of the membranes or substance of the cord. The spinal symptoms may precede the articular affection, but generally appear after it. They sometimes closely resemble those of idiopathic tetanus,93 or of spinal meningitis, or of myelitis, or of meningo-myelitis; and in the last case, along with severe rachialgia, muscular rigidity, cutaneous and muscular hyperæsthesia, and neuralgic pains, there will occur numbness and more or less paralysis of the lower extremities,94 bladder, and rectum (paraplegia). These spinal disturbances may or may not be accompanied by hyperpyrexia, and when simply functional they are usually less severe and persistent, have a greater tendency to alternate with one another and with the articular affection, and are more amenable to treatment, than when due to those very rare complications of rheumatic fever, spinal meningitis or meningo-myelitis. The inflammation may involve both the cerebral and spinal membranes at the same time.




  

    

      93 Bright's case, 2, Med.-Chirurgical Transactions, xxii. 4; Dr. E. C. Mann, N.Y. Medical Record, 1875, 38; Bouilland, Traité sur les Maladies du Coeur, t. i. p. 33.

    


  




  

    

      94 Leudet, lib. cit., p. 139; Dowse, Lancet, i., 1872, 9.

    


  




  The causes of these disturbances of the nervous system, when not attributable to appreciable lesions, such as congestion, inflammation, hemorrhage, embolism, thrombosis, and softening, are not established. The following appear to be reasonable conclusions from the facts at present known:




  The most constant condition, and without which these cerebral symptoms very rarely arise, appears to be some susceptibility or vulnerability of the nervous system, inherited or acquired, rendering it apt to be disturbed by influences which less susceptible centres would successfully resist. Trousseau, who has especially advocated this view,95 considered intemperance in the use of spirits to be a frequent source of this nervous predisposition. Accepting this neurotic predisposition as the factor generally present when acute articular rheumatism is complicated with disturbances of the nerve-centres, we may inquire what are the circumstances in the disease capable of developing into activity the predisposition.




  

    

      95 Clin.-Med., Syd. ed., i. 513 et seq.

    


  




  Unquestionably, the existence of acute pericarditis, or of endocarditis, or of inflammation of the lungs or pleura, is one of those conditions.




  Probably hyperpyrexia acts in some cases as an exciting cause of the nervous phenomena, for while the delirium preceded the hyperpyrexia in 6 cases, it accompanied it in 19 and followed it in 10;96 and the nervous symptoms disappear when the hyperthermia is removed by the employment of cold, and recur with the return of high temperature. The phenomena of sunstroke and heat-apoplexy prove that a high temperature is capable of producing convulsions and coma. That these grave cerebral disturbances are so infrequent in acute rheumatism (obtaining in about 3 or 4 per cent. only) is probably owing to the usual moderate range of temperature and the rarity of hyperpyrexia in the disease. Still, while hyperpyrexia is a disturber of cerebro-spinal function, too much importance must not be attached to it, for not only does such disturbance very frequently precede the hyperpyrexia, but there are many facts indicating that the hyperpyrexia is itself very frequently, like the delirium, tremor, and coma which precede or accompany it, but a consequence of disorder, usually of a paralyzing kind, of the nerve-centres. It has been met with in lesions of the pons, in tetanus, in injuries of the cord, in some cases of non-inflammatory softening of the brain and of cerebral hemorrhage; that is, in a class of affections not belonging to the specific fevers, but to those directly disturbing or destroying the functions of the nerve-centres. And cases of acute rheumatism do rarely occur in which a very high temperature is not accompanied by cerebral disturbances. Sibson quotes two such,97 one of which, with a temperature of 110.8°, was only restless and talked when asleep, and the other, with a temperature of 106.3°, presented only vomiting and dyspnoea. Cardiac inflammation was absent in both. DaCosta relates one in his valuable paper upon cerebral rheumatism in which, although the temperature was 110°, no cerebral symptoms nor cardiac affection existed.98




  

    

      96 "Abstract Report upon Hyperpyrexia in Ac. Rheum.," Brit. Med. Jour., 1882, p. 807.

    


  




  

    

      97 Lib. cit., p. 264.

    


  




  

    

      98 This essay contains a record of 11 cases of cerebral rheumatism and several autopsies: Am. Jour. Med. Sci., 69, 1845, p. 36, case xi.

    


  




  The goodly number of instances lately published in which grave cerebral symptoms have obtained in acute articular rheumatism at ordinary febrile temperatures, while they prove that hyperthermia is not an essential condition productive of such symptoms, require to be explained. Some such, no doubt, have been instances of marked predisposition, so that a moderate febrile temperature or some complication sufficed to disturb the brain, as we see in typhoid and other fevers, in pneumonia, etc. If there be a rheumatic poison—which has not yet been proved—it may, in predisposed persons, produce the cerebral symptoms. The argument99 that such poison should produce inflammation of the nervous centres if it acted directly on them is not convincing. It need not necessarily produce similar alterations in serous or synovial membranes and in nervous tissues. Many toxic agents disturb, and even suspend, the cerebro-spinal functions, and leave no appreciable changes in them. Do these cases prove that there is something peculiar to rheumatic fever which tends to disturb the nervous centres? Hardly; for while such disturbance is comparatively rare in that disease, it is observed frequently in many other febrile affections, notably in typhus, scarlatina, and small-pox; and as in these, so in rheumatic fever, it is more often observed in the severe than in the mild cases, as though it were a part of the systemic disturbance incident to the febrile affection and largely proportionate to its severity.




  

    

      99 Maclagan, Rheumatism: Its Nature, Pathology, etc., 1881, 287.

    


  




  Yet there is something special in acute rheumatism which perhaps has to do with the occurrence as well as the severity of the cerebro-spinal symptoms and of the hyperpyrexia; viz. the long duration and severity of the pain, and the number and importance of the parts, in addition to the articulations, which are one after the other or simultaneously involved in severe inflammation—peri-, endo-, myocardium, lungs, pleura, etc. Perhaps in no other acute febrile disease are so many distinct and important organs involved in inflammation at the same time or in rapid succession; and it is no wonder that the functions of the nervous system should in consequence become greatly depressed, exhausted, or disturbed.




  The kidneys appear very rarely to suffer serious disease in acute rheumatism, if we except embolism of their arteries due to endocarditis; and it is very doubtful whether the rare instances100 in which an acute parenchymatous nephritis has been observed in acute rheumatism can be referred to direct rheumatic inflammation, or not, rather, to the operation of the exposure which induced the rheumatism. Further investigation is needed to determine whether interstitial nephritis is even very exceptionally an indirect consequence of rheumatism, as Lancereaux admits.




  

    

      100 See DaCosta's cases 1 and 2, Cerebral Rheumatism, lib. cit.; case 1 certainly favors the view that either the rheumatic poison, if there be such, or the constitutional disturbance incident to acute polyarticular rheumatism, may sometimes produce nephritis. See also a case by A. Deroye, Thèse, Doctorat, Paris, 1874, quoted by P. Coubere in Contribution à l'Étude des Complications Renales du Rheumatisme Artic. Aigue, Paris, 1877.

    


  




  The other complications, being of less importance, must be but barely alluded to. A pharyngitis attended with severe dysphagia and high fever occasionally precedes the other symptoms or occurs in the early stage of the disease. Gastralgia, enteralgia, simple serous diarrhoea, and dysentery also rarely occur in acute rheumatism. That they are sometimes, at least, truly rheumatic appears probable from the circumstance that they may precede, follow, or alternate with the articular affection, and are all intensely painful. I have but once met with acute peritonitis as a complication of acute rheumatism; the immunity of this serous membrane from rheumatic inflammation is an inexplicable anomaly in view of the proclivity of the pericardium and pleura to that process. Cystitis and orchitis are rare.




  Several cutaneous affections are not unfrequently observed in relation with acute rheumatism. Besides sudamina and miliaria rubra, which are very common as consequences of the excessive perspiration,101 there are others which may be themselves rheumatic manifestations. Such are especially erythema marginatum,102 e. papulatum, and e. nodosum. A well-marked urticaria frequently precedes acute rheumatism in a friend of the writer's; it may occur during its course or soon after the cessation of the pains. Scarlatiniform eruptions are occasionally observed, and very rarely punctiform hemorrhages—peliosis rheumatica or rheumatic purpura. The purpuric symptom may be accompanied by erythema or urticaria, and may precede, accompany, or alternate with other rheumatic manifestations. Unlike purpura variolosa and idiopathic purpura hæmorrhagica, this variety appears to be free from danger.




  

    

      101 Dr. J. T. Metcalfe of New York many years ago showed me a case of rheumatic fever in which the sweat-vesicles had run together, forming, instead of the usual pearly globular vesicles, irregular flat blebs, some of them equal in area to seven or nine primary vesicles, filled with transparent fluid, and this fluid could be displaced by pressure to adjacent parts, as though it lay simply under the superficial epidermic layer. I have seen several similar cases since.

    


  




  

    

      102 Dr. Palmer relates a case complicated with erysipelas and peritonitis in Boston Med. and Surg. Journal, 1868.

    


  




  Besides a slight local oedema affecting the malleoli, scrotum, eyelids, etc., or accompanying the cutaneous eruptions just mentioned, a more decided infiltration of the subcutaneous cellular tissue occasionally exists in the vicinity of the inflamed joints and tendinous sheaths, and more rarely extends to an entire limb, which may not only be considerably enlarged and painful and resemble a milk leg, but may be red, hot, and tender, and excite suspicion of phlegmonous erysipelas. Phlebitis, although infinitely less frequent than in gout, has been observed in acute articular rheumatism.103 Jaccoud in 1871104 mentioned the exceptional occurrence of subcutaneous nodosities in rheumatism, which he says Froriep first pointed out;105 but Homolle states that they had been previously mentioned by Sauvage and Chomel.106 Since then several independent observers have met with this affection, and Drs. Thomas Barlow and Francis Warner of London have lately written a short valuable paper upon the subject based upon 27 cases which they had separately or conjointly investigated. From their paper the following account is chiefly derived:107 These nodules may vary in number from one to fifty, and in size from that of a pin's head to the volume of an almond, and are quite subcutaneous, firm and elastic, painless, and freely movable. They are not usually attached to the skin, but to the tendons, deep fasciæ, pericranium, periosteum, etc.; the integument over them is free from heat, redness, and infiltration, although exceptionally tenderness on pressure and slight redness may exist over them. They are found most frequently on the back of the elbow, the malleoli, and margins of the patella, but occur occasionally on the extensor tendons of the hand and foot, the scapular spine and iliac crest, the temporal ridge and superior occipital curved line, the ear, etc. These nodules occur singly or in clusters, and are often symmetrical; they are very rapidly developed in crops or in succession, and last sometimes for a few hours, more frequently from three or four days to four or five months, or even eighteen to thirty months. The original formations may disappear, and be succeeded by fresh ones; and sometimes, when no longer perceptible by touch, they may be found post-mortem. Their development is unattended by pyrexia, unless pleuritis, pericarditis, or other condition coexist to which the pyrexia might be referred. These nodosities do not appear to suppurate or ossify or become infiltrated with urate of soda, and histologically they resemble organizing granulative tissue. As regards their pathological associations, Drs. Barlow and Warner found evidences of rheumatism in 25 out of 27 cases; a morbid condition of the heart existed in all of them, and chorea in 10 of them. Two of the conclusions formulated by the authors just mentioned are of great importance: that these subcutaneous nodosities "may be considered as in themselves indicative of rheumatism, even in the absence of pain;" that, while unimportant in themselves, they are "of serious import, because in several cases the associated heart disease has been found actively progressive." Dr. Dyce Duckworth has reported two cases in which these nodules occurred in adults, lasted eighteen months in one, and were still present in the other case after thirty months, and were attached to the skin and periosteum. In one of them the nodules were very painful and ached more in cold weather, and the patient had no history of rheumatism or of chorea, although her mother and one sister had.108 In Dr. Stephen Mackenzie's case the woman was the subject of tertiary syphilis, and had no personal history of rheumatism or chorea, and she was free from heart disease; but her family history was not given.109




  

    

      103 Phlebite Rheumatismale Aigue, Paris, 1869, par M. Lelong. In Revue de Méd., t. i. 492-499, 1881, a case by Dr. Launois.

    


  




  

    

      104 Pathologie Interne, ii. 546, 1871.

    


  




  

    

      105 Die Rheumatische Schwiele, Weimar, 1843.

    


  




  

    

      106 Lib. cit., p. 628.

    


  




  

    

      107 Trans. International Medical Congress, London, vol. iv. pp. 116-128, 1881. In this paper, and in an article by MM. E. Troisier and L. Brock, to be found in Revue de Médecine, t. i. 297-308, 1881, are references to the authors who had written upon it.

    


  




  

    

      108 Brit. Med. Journ., i., 1883, 868.

    


  




  

    

      109 Ibid., i., 1883, 867.

    


  




  The course and duration of acute polyarticular rheumatism vary very much, and are apparently influenced by several circumstances, such as the severity or the mildness of the articular affection, as well as of the constitutional disturbance; the presence or not of complications; the state of health of the patient about the time of the attack, and, probably, the existence or not of a proclivity to the disease; and whether the disease present the continued or the relapsing type. As a tolerably general rule, when the constitutional symptoms are acute, the skin hot, the perspiration free and very acid, the urine of high density, color, and acidity, and several of the articulations are swollen and very painful—when no serious complication, and especially no severe cardiac affection, exists, and when the patient is endowed with a fair constitution and with organs not damaged by previous disease, the course of the fever is tolerably short and continuous, and the recovery more or less prompt. Amongst the most reliable evidences of approaching recovery in such cases is the tongue becoming clean and losing its red color and the urine increasing considerably in quantity, but containing a large proportion of solid matter, as indicated by a high density.




  On the other hand, a large proportion of cases run a more irregular and protracted course, and more or less marked relapses succeed real but temporary improvements, the local disturbance affecting fresh joints or reappearing in those previously attacked, and the general symptoms resuming renewed activity. The duration of the active symptoms in these cases is considerable, seldom under six weeks, and frequently occupying seven, eight, or more. In these protracted cases the symptoms, as a rule, are usually rather milder, the perspiration not as profuse or sour, the urine of less density and acidity, the articulations less hot and painful, than in the previously described group. Sometimes, indeed, the perspiration and the urine are of neutral or even faintly alkaline reaction. It is not only the unexplained tendency to relapse which protracts these cases, but sometimes in addition an established proclivity to the disease—the rheumatic habit—or a condition of previous unsound or frail health.




  Such cases occasionally pass into the subacute form, or the mild febrile symptoms gradually and finally decline, and the joints may either remain tender, swollen, and stiff some time longer, or these signs of recent inflammation may soon disappear and leave the articulations merely weak.




  Many cases of acute rheumatism embody several of the features of the two groups just described, and no definite course or duration of acute articular rheumatism can be accurately laid down.




  The course and duration of acute polyarticular rheumatism have received a good deal of attention of late years. But Dr. Austin Flint110 was one of the first to study the natural history of the disease uninfluenced by active treatment, and he was followed in 1865,111 1866,112 and 1869113 by Sir William Gull and Dr. Sutton, who treated a series of cases without medicine, unless mint-water be so regarded. The mean duration of Flint's 13 cases from the date of attack to convalescence, excluding one in which pericarditis and pneumonia occurred, was a fraction under twenty-six days. It is unfortunate that the number of cases was so small, and that 11 of the patients were females, who appear to be especially subject to the milder and more protracted attacks of the disease. A larger number, with an equal proportion of the sexes, would probably have given a different result.




  

    

      110 American Journal of Med. Sciences, July, 1863.

    


  




  

    

      111 Ib., vol. xii.

    


  




  

    

      112 Medico-Chirurgical Transactions, vol. lii.

    


  




  

    

      113 Guy's Hospital Reports, 2d Series, vol. xi.

    


  




  Gull and Sutton have published the natural histories of 62 cases—viz. of 41 in their first series, of 8 more in their second, and of 13 more in their third. The average duration of the acute symptoms was, in the first series, 8.5 days, in the second, 9 days, and in the third, 10 days, giving an average of 9.1 days for the duration, after admission to hospital, of the acute symptoms of acute polyarticular rheumatism when there is no very severe cardiac disease. In their third paper, based upon 13 new cases and 12 of those published in their two previous communications, they conclude "that rheumatic fever uncomplicated with any very severe heart affection tends to run its course in nineteen days, calculating from the time the rheumatic symptoms first set in to their termination."114 Yet an analysis of the 23 of the 41 cases contained in their first series115 respecting which the duration of the rheumatic symptoms before admission and from admission to complete convalescence is given, shows that the period occupied from the setting in of the rheumatic symptoms to convalescence was in the 13 male subjects 25.8 days, and in the 10 female 42 days, or, including both sexes, the average duration was 32.8 days—i.e. 6.8 days longer than Flint's result.




  

    

      114 Med.-Chir. Trans., lii. 82.

    


  




  

    

      115 Guy's Hospital Reports, xi. 435.

    


  




  As Gull and Sutton had especially pointed out the class that tends to assume acute characters and recover more quickly than any other, and the class that runs a protracted course and tends to relapse, it is somewhat remarkable that they did not tabulate the cases belonging to those classes separately, and show distinctly their differences in duration and modes of convalescence. This has been attempted by Southey,116 but, unfortunately, his conclusions, as will hereafter appear, have not been confirmed by other observers.




  

    

      116 St. Bartholomew's Hospital Reports, xiv., and ib., xv.

    


  




  Finally, in this connection, after carefully weighing ten subjects of acute articular rheumatism during their illness and until they had regained their usual weight, A. Roussel117 found that the time during convalescence occupied in regaining the weight previously lost was inversely proportional to the duration of the attack.




  

    

      117 Essai sur la Convalescence du Rheumatisme Artic. Aigue, Paris, 1881, 66.

    


  




  

    


  




  Subacute Articular Rheumatism.




  Under this head Charcot, Besnier, and Homolle describe an affection which corresponds closely with one variety of the disease commonly called rheumatoid arthritis, but the writer employs the term with the same significance as most modern English authors (Garrod, Sutton, Flint, Maclagan). It is milder yet more enduring than the acute form, but their symptoms are identical in kind. It is usually subacute from the outset, although occasionally succeeding the acute type. The febrile disturbance is but slight, rarely reaching 101°, and the perspiration is less abundant; there is less pain, heat, and tenderness in the joints, and only a few of them are involved together; but although the articular affection moves from joint to joint, it persists for weeks or months in several of them or in one only, improving and relapsing generally without apparent reason. However, it does not seriously damage the articulations, and they ultimately quite recover. Mild cardiac affections also occur, but less frequently, and the serious disturbances of the cerebral and respiratory systems are very seldom met with. The gradations between subacute articular rheumatism and the acute form on the one hand, and the simple chronic form on the other, are almost innumerable. Marked anæmia is as much a feature of subacute as of acute articular rheumatism, and its victims are often of unhealthy or asthenic constitution, and subject to recurring attacks of the disease on but slight provocation. The return of warm weather often relieves such cases.




  THE MORBID ANATOMY OF ACUTE AND SUBACUTE ARTICULAR RHEUMATISM.—Although opportunities of ascertaining the conditions of the articulations in acute articular rheumatism are rare, yet it is now established that the process is an inflammation involving chiefly the synovial membrane, and to a less degree the cartilages, ligaments, tendinous sheaths, and in some cases even the bones and periarticular soft parts. The synovial membrane is more or less injected and reddened diffusely or in patches, especially where it forms fringe-like folds and at its line of union with the cartilage. It is somewhat thickened, opaque, and devoid of its satin-like lustre, and in somewhat protracted cases covered here and there with a thin, easily detached neo-membranous formation. Within the articulations will be found from a few drops to one or two ounces of a viscid, pale, citron- or reddish-colored fluid, like synovia, but more fluid, and generally turbid and containing transparent or semi-opaque gelatinous masses or albumino-fibrinous flocculi. The microscope reveals in the effusion large detached spherical epithelial cells in various stages of germination or of fatty degeneration, and a variable number of red blood-corpuscles and pus-cells. Very exceptionally, the effusion is mixed with more or less true pus. In two out of the eight fatal cases reported by Fuller, in which the joints were examined, pus in moderate quantity was found along with other products in some, but not in all, of the inflamed articulations, and one of them was complicated with erysipelas, the other with sloughs over both trochanters. In very severe forms complicated with hemorrhagic tendencies the inflammatory products have contained a large proportion of blood. Cornil et Ranvier118 insist that even in slight cases of rheumatic arthritis the diarthrodial cartilage constantly suffers changes arising from nutritive irritation and proliferation of the cartilage-cells. At first the cartilage loses here and there some of its polished hyaline appearance, and the microscope reveals a finely-striated condition of its structure which gives it a velvety aspect. When the inflammation has been more severe and of longer duration, so that the deeper layers have been involved, the unaided eye will perceive local swellings in which the natural elasticity and resistance of the cartilage are impaired, and its surface is fissured or villous-like in appearance. "In certain rare cases of mono-articular acute arthritis true ulcerations of the cartilage are observed."




  

    

      118 Manual d'Histologie pathologique, Paris, 1869, 406.

    


  




  The soft parts in the immediate vicinity of the inflamed joints may be in some cases more or less congested and oedematous, and the tendinous sheaths, and even the bursæ mucosæ, inflamed and distended with inflammatory products like those in the articulations. Charcot,119 holding the opinion that arthritis deformans is but a chronic variety of articular rheumatism, quotes Gurlt's statement that in acute articular rheumatism "the medullary tissue of the ends of the bones undergoes a great increase of vascularity, with proliferation of its corpuscles," and remarks that Hasse and Kussmaul have also referred to lesions of the bone and periosteum in that disease. But the condition of the osseous parts of the joints in acute articular rheumatism can hardly be said to be known, and it is premature to speak positively respecting it.




  

    

      119 Clinical Lectures on Acute and Chronic Diseases, Sydenham Soc., 1881, p. 148.

    


  




  Finally, in subacute rheumatism the alterations in the synovial membrane, and especially in the cartilages just described, are likely to be more marked than in the acute form.




  The DIAGNOSIS of acute polyarticular rheumatism is seldom difficult in adults, but when acute rheumatism localizes itself in one joint or occurs in infancy or early childhood, a diagnosis, especially an early one, sometimes cannot be easily established. The considerations by which acute polyarticular rheumatism may be distinguished from acute gout, subacute rheumatoid arthritis, and gonorrhoeal rheumatism will be given in connection with those topics.




  Pyæmia has perhaps been confounded with acute articular rheumatism more than any other disease, but the rheumatic affection, unlike the pyæmic, is not necessarily connected with any pre-existing condition capable of causing purulent infection of the blood or system, such as a wound, fracture, abscess, or a local inflammation of bone, periosteum, vein, pelvic organ, or a specific fever (variola, relapsing, typhoid, glanders, etc.); it does not present severe rigors, which recur at irregular intervals and are attended with teeth-chattering and a high temperature, 104° to 105°, rapidly attained; its type of fever is not so intermittent or markedly remittent as that of pyæmia; its profuse sweating continues although the temperature remains febrile, but that of pyæmia coincides with the decline of the temperature; unlike pyæmia, it only very rarely produces profound constitutional disturbance of a typhoid character, and has no tendency to run a rapidly fatal course in eight to ten days or in two or three weeks; its visceral inflammations are chiefly cardiac, pleural, and pulmonary, and tend to resolve; those of pyæmia are especially pulmonary, pleural, and hepatic, although frequently cardiac also, and generally produce suppuration and destruction of tissue. Multiple subcutaneous abscesses and cutaneous blebs and pustules do not occur in acute articular rheumatism, and its articular affection differs in many respects from that of pyæmia; many more joints are involved; the inflammation is erratic, very rarely fixed, and generally resolves without damage to the articulation; the affected joint is usually hotter, redder, more painful, and more sensitive, and the swelling is less diffused, and its outline corresponds more accurately with that of the synovial capsule. Sometimes acute articular rheumatism is complicated with the phenomena of pyæmia, as when so-called ulcerative endocarditis obtains.




  The acute inflammations which are occasionally observed in one or several articulations of newly-born infants are generally pyæmic. It is only in the early stage of acute glanders that the severe muscular and articular pains sometimes present in that very rare disease in man might lead to its being confounded with acute articular rheumatism; but the patient's occupation and history, the early and severe prostration, the absence, as a rule, of redness and swelling around the painful articulations, and, in some instances, the early appearance of pustules and blebs on the skin and of abscesses in the deeper tissues, will suggest the real nature of the case.




  Acute periostitis frequently occurs in children in close proximity either to one joint, or less frequently to more than one, and may readily be confounded with acute articular rheumatism. But the constitutional disturbance in acute periostitis is prompt and severe at the outset; the swelling increases rapidly, is firmer than that of arthritis, does not involve the joint proper and its capsule, but, like the tenderness on pressure, exists above or below the articulations, especially around the head of the bone; there are no visceral complications, provided pyæmia has not supervened; the constitutional symptoms early assume a typhoid character, and unless an early incision be made a fatal issue soon ensues.




  The enlarged ends of the long bones and the pains in the limbs of rickets might lead to a suspicion of acute articular rheumatism, but the early age of such children, the absence of pain and swelling in the joints, the beaded condition of the sternal ends of the ribs, the late dentition and locomotion, the peculiarly shaped head, and other evidences of that affection, would prevent a careful observer from making a mistake. Inherited syphilis in infants, like rickets, may produce fusiform swelling and thickening at the ends of the long bones, especially the humerus and femur, and sometimes pain in the joints on movement; but at first the swelling is confined to the epiphyseal line, and only later extends to the joint; there is a pseudo-paralysis of the limb, and but little pain or fever; bony osteophytes may often be felt under the skin at the line of union of the epiphysis with the shaft; the epiphysis often becomes separated from the shaft, and suppuration may ensue around the bone and in the articulation; sometimes adhesions and perforation of the integument take place, allowing of the escape of disintegrating osseous and cartilaginous tissue; and there will coexist either on the skin or mucous membrane some of the ordinary evidences of inherited syphilis.120 The acute and subacute articular inflammations occasionally observed in cerebral softening and hemorrhage, in injuries and inflammation of the spinal cord and caries of the vertebræ, may be distinguished from acute and subacute articular rheumatism by the following circumstances: the existence of some one of these diseases of the brain or cord, the articular affection being usually confined to the paralyzed limbs; its invasion about the time of the setting in of the late rigidity, or even still later; the absence of cardiac complications and the presence of other trophic or neuro-paralytic lesions, such as acute sloughings, rapid atrophy of the palsied muscles, cystitis, ammoniacal urine, etc.121




  

    

      120 Vide Parrot, Archives de Physiol. Norm. et Path., 1872 and 1876; R. W. Taylor, Bone Syphilis in Children, New York, 1875.

    


  




  

    

      121 See J. K. Mitchell, Am. Jour. Med. Science, vol. viii., 1831, and ib., 1833; Scott Alison, Lancet, i., 1846, 276; Brown-Séquard, Lancet, i., 1861; Gull, Guy's Hosp. Repts., 1858; Charcot, Archives de Physiologie, t. i. p. 396, 1868, and many others.

    


  




  Acute articular rheumatism in children presents peculiarities. It often affects but one joint, and has little tendency to become general; the joints of the lower extremity, ankle, and knee are most obnoxious; the local signs of inflammation, redness, swelling, and pain, are feebly developed, and the child may walk as if nothing were wrong; the disease is usually subacute; the temperature rarely very high; the perspiration not profuse; the urine not scanty, and not often loaded with lithic acid. Cardiac and the other internal complications, except the cerebral, are more frequent than in adults; endocarditis is especially frequent, pericarditis and pleuritis not rare. It is almost exclusively in childhood that acute articular rheumatism becomes associated with or followed by chorea, and yet the delirium, coma, and convulsions frequently observed during rheumatic fever in the adult are very rarely seen in the child. Muscular rheumatism, however, in the form of torticollis, frequently coexists, and so do erythema nodosum and the subcutaneous fibrous nodules previously described.




  

    


  




  Mono- or Uni-Articular Acute and Subacute Rheumatism.




  It is very rarely indeed that acute rheumatism invades a single joint to the exclusion of the rest; and it is perhaps impossible to be certain that such an arthritis is rheumatic unless some of the other symptoms or complications of articular rheumatism supervene, or unless it have succeeded a polyarticular rheumatism, which it very rarely does. Mono-articular rheumatism is very generally of the subacute type, and unattended with fever from the outset, or only a moderate pyrexia obtains for a few days; there is generally considerable effusion into the joint, with swelling, pain, and moderate local heat; visceral complications very rarely arise, but the local inflammation persists most obstinately for six or eight weeks or three or four months, and often leaves the joint tender, stiffs, and weak for a long time or even permanently. In both the acute and subacute forms, before concluding that the uni-arthritis is rheumatic, we must exclude the probability of its being traumatic, strumous, syphilitic, gonorrhoeal, neurotic, or, above all, of the nature of rheumatoid arthritis, which many such cases really are.




  PROGNOSIS.—The disease is rarely directly fatal during the attack, yet as the frequency of the complications varies unaccountably from time to time, so the mortality may be exceptionally large or small for even prolonged periods. It may be said that the average mortality ranges between 1.16 and 4 per cent. in the experience of modern authors. The average mortality in the Paris hospitals for four years (1868-69, 1872-73) Besnier fixes at 1.65 per cent.;122 in St. Bartholomew's, London, Southey found it for fifteen years (1861-75) to be 1.16 per cent.;123 Pye-Smith fixes the rate at 4 per cent. in 400 cases treated in Guy's;124 W. Carter gives 2.5 per cent. as the rate during ten years at the Southern and Royal Southern Hospitals of Liverpool.125 The death-rate appears to vary remarkably with age, as Southey's figures show:126 under ten years, 3.40 per cent.; between ten and fifteen, 1.5 per cent.; between fifteen and twenty-five, 1.4 per cent.; between twenty-five and thirty-five, 0.9 per cent.; between thirty-five and forty-five, 0.8 per cent., the mortality declining very greatly after the tenth, after the twenty-fifth, and after the forty-fifth year of life.




  

    

      122 Dictionnaire Encyclopédique, Troisième serie, t. iv., p. 463.

    


  




  

    

      123 Barth. Hospital Reports, vol. xiv., p. 4.

    


  




  

    

      124 Guy's Hospital Reports, xix. p. 327.

    


  




  

    

      125 The Liverpool Medico-Chirurgical Journal, July, 1881, p. 88.

    


  




  

    

      126 Lib. cit., p. 4.

    


  




  The danger of the case is usually proportionate to the youth of the patient, the degree of the pyrexia, the number of the joints involved, and the number and the character of the complications, the habits, and previous health of the patient. A fatal issue is most frequently observed in connection with hyperpyrexia alone, or in combination with delirium or coma. A rapid rise of temperature and a temperature over 105°, especially if cerebral disturbance coexist, indicate danger; and so does arrested perspiration while the temperature is high. In a much smaller number of cases death is due to some other complication, especially to purulent pericarditis or to that combined with pleuritis or pneumonia; in not a few cases the prior existence of chronic valvular disease, with fibroid induration of liver and kidneys, renders a fresh rheumatic endo- or pericarditis, occurring as part of acute articular rheumatism, fatal. There is good if not conclusive evidence that rather sudden death in acute articular rheumatism is occasionally due either to diffuse myocarditis or to fatty degeneration of the muscle of the heart. In Greenhow's 2 deaths out of 50 cases treated by sodium salicylate the pericardium was universally adherent and the heart's fibre fatty in one and pale and flabby in the other. Sudden death in this disease is very rarely due to embolism of the pulmonary artery or of the cerebral vessels, while ulcerative endocarditis is very exceptionally one of the sources of a fatal issue.127 But although acute articular rheumatism rarely kills  directly, it frequently lays the foundation of subsequent ill-health, and ultimately proves fatal through organic disease of the heart and its many consequences. However, it is an interesting circumstance that while acute rheumatic inflammation is prone to damage the heart permanently, it very rarely, quite exceptionally, impairs the structure or functions of the articulations. It is almost solely the subacute form that now and then becomes chronic or renders a joint for a long time painful, swollen, and crippled in its movements. Whether acute rheumatism, however intense per se, ever ends in destructive suppuration and ulceration of a joint is doubted by some authorities, notwithstanding the cases published by Fuller and others. No doubt some of the cases were really pyæmic, or perhaps gonorrhoeal; and it must be borne in mind that acute articular rheumatism occasionally develops pyæmia, and then an arthritis might be considered rheumatic when truly pyæmic. The question of acute rheumatic arthritis exciting a chronic rheumatoid affection will arise hereafter.




  

    

      127 See an article on the mortality among rheumatic risks by A. Huntingdon, M.D., in N.Y. Medical Record, 1875, p. 195.

    


  




  TREATMENT.—Owing to our imperfect knowledge of the real nature of acute articular rheumatism, its treatment is still largely either empirical or intended to combat certain prominent symptoms or complications of the disease. Of the various methods of treatment which have been employed space will not permit a description; even of those advocated by authorities of the present hour only very few will be considered.




  The method which is now unquestionably the favorite one in both Europe and America, and which in its power of promptly relieving the articular and muscular pains and reducing the fever of acute rheumatic polyarthritis may without exaggeration be compared to that exercised by quinia over the paroxysms of ague, is that in which salicylic acid or salicylate of sodium is given in repeated and full doses. It was in July, 1875,128 that Buss first asserted that salicylic acid was a specific for rheumatism, and in March, 1876,129 Maclagan, after having employed salicine from 1874, published his experience of it as a valuable remedy in the treatment of acute rheumatism, its beneficial action being "generally apparent within twenty-four, always within forty-eight, hours of its administration in sufficient dose." Perhaps a sufficient time has now elapsed to permit of a just opinion of the power of these new remedies, the salicyl compounds, over acute articular rheumatism. The facts presented at the discussion recently held at the Medical Society of London130 are sufficiently numerous and authoritative to justify, at least provisionally, some definite conclusions as to the remedial relations of the salicylates to acute articular rheumatism.




  

    

      128 "Die Antepyr. Wirkung der Salycylsäure," Centralbl. f. d. Medic. Wissenschr., 1875, 276.

    


  




  

    

      129 The Lancet, March 4 and 11, 1876.

    


  




  

    

      130 The Lancet, Dec. 17, 24, 31, 1881; Jan. 7, 14, 28, 1882.

    


  




  1. The articular pain and the fever of acute rheumatic polyarthritis are more or less speedily removed by the salicyl remedies (salicylic acid, sodium salicylate, and salicine); the pains very frequently persist after the temperature has become normal. Both symptoms were removed by five days' use of such agents in 50 per cent., and by eleven days' use in 80 per cent., of 355 cases treated at Guy's Hospital, and tabulated by Fagge,131 and by five days' use in 60 per cent., and by eleven days' use in 66 per cent., of the 60 severe cases treated and severely criticised by Greenhow.132




  

    

      131 Ibid., ii., 1881, 1031.

    


  




  

    

      132 Clinical Society's Transactions, vol. xiii., 1880. See Dr. Fagge's table iv., Lancet, ii., 1881, 1032.

    


  




  Again, in 190 cases of acute and subacute rheumatism the average duration, under salicyl remedies, of pyrexia was 5.5 days and of joint disease, 5.3 days (Warner133); in 156 cases at St. George's Hospital the average duration of pyrexia was 3.66 days, of pain 4 days (Owen134); in 82 at the Middlesex the average duration of pyrexia was 5 days, of pain 5.6 days (Coupland135); and in 55 at the Westminster the average duration of pyrexia was 7 days, of pain 7.25 days136—that is, a general average duration in the whole series for the pain and pyrexia of 5.4 days.
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      135 Ibid., i., 1882, 10.

    


  




  

    

      136 Ibid., ii., 1881, p. 1080.

    


  




  Further, 36 per cent. of Fagge's cases and 58 per cent. of Greenhow's were relieved of both the above symptoms on the fourth day; 24.8 per cent. of Fagge's and 50 per cent. of Greenhow's on the third day; and 13.5 per cent. of Fagge's and 26.6 per cent. of Greenhow's on the second day. In Clouston's 27 cases, treated in private, 66.6 per cent. were free from pain and 59 per cent. from fever within three days, and 85.2 per cent. were devoid of pain and 72.7 per cent. of fever within four days.137 Finally, all who have had much experience of this method of treating acute rheumatism will agree that the first or second dose frequently relieves the articular pains like a charm, and the local swelling then frequently subsides in from sixteen to forty-eight hours.




  

    

      137 The Practitioner, i., 1882.

    


  




  2. Relapses are more frequent—probably considerably more frequent—under treatment by salicylates than under other methods. Thus, the average of relapses in eight different tables of cases treated by the salicyl remedies ranged from 16.6 per cent. to 35 per cent., giving a general average of 26 per cent.;138 while under other methods in three different tables the average ranged from 5.4 per cent. to 27.6 (this last under the full alkaline), giving a general average of 16 per cent.139 Relapses appeared to recur less frequently in those cases which yielded to the salicylates within five days than in those which took from six to eleven days to yield, in the ratio, according to Fagge's figures, of 26.6 per cent. for the first, and 29.4 per cent. for the second day; and, according to Hood's, as 18.4 per cent. to 24.4 per cent. There does not appear to be any regularity in the order of occurrence or recurrence of relapses, nor is Southey's definite statement that in "relapsing cases the temperature is nearly or quite normal on the eighth evening, and a slight relapse occurs on the thirteenth morning," borne out by the statistics produced at the London Medical Society. Moreover, W. Carter's cases140 have not confirmed Southey's precise statement respecting the gradual remission of the temperature on the eighth and ninth days of illness in the continued or non-relapsing, uncomplicated forms. Irregularity and inconstancy are the typical features of articular rheumatism. The relapses under the treatment by the salicylates have been referred to the premature disuse of those remedies, but they do occur notwithstanding the continued employment of them. It is a general opinion that exposure to cold, errors in diet, and an early return to work are frequent causes of relapse; and Broadbent refers the increased liability to relapse under the salicyl compounds to the rapidity with which those remedies relieve the acute symptoms of articular rheumatism, in consequence of which sufficient care is not observed either by the patients or their nurses, and they are exposed to some of the above exciting causes of relapse. All the above causes do probably play their part so long as the materies morbi (if that really exist either as a chemical principle or as a germ) has not been wholly eliminated or destroyed. Indeed, the short intervals which frequently obtain between the primary invasion of the so-called relapses, and the failure of the salicyl compounds to prevent peri- and endocarditis, render it probable that what are commonly spoken of as relapses are not due to a new infection, as in the case of the relapse of typhoid fever, but to the recrudescences of a disease not yet terminated, but over some of the manifestations of which—the articular inflammation and the pyrexia—the salicylates exercise some control.




  

    

      138 Fagge's, 26.2 per cent.; Greenhow's, 35; Warner's, 33.6; Owen's, 30.2; Hood's, 18.8; Coupland's, 35.3; Broadbent's, 16.6; Powell's, 18.7; total, 214 ÷ 8 = 26 per cent.

    


  




  

    

      139 Hood's, 5.4; Warner's, 14.9; Owen's, 27.6; total, 47.9 ÷ 3 = 16 per cent.

    


  




  

    

      140 The Liverpool Med.-Chirurgical Journal, July, 1881, p. 101.

    


  




  3. Authorities are generally agreed that the salicyl compounds do not arrest or control rheumatic inflammation of the endo- or pericardium or pleura, or subdue the pyrexia, if these complications in well-marked degree exist; and there is strong evidence to show that they do not at all constantly prevent the disease from involving those organs, even after the articular affection has subsided under their use. Inestimable as is the benefit conferred by these remedies in promptly relieving the articular pain and fever, they do not secure the great desideratum in the treatment of acute articular rheumatism—protection of the heart.




  In 352 cases treated with salicylate of soda at the Westminster Hospital, heart disease developed in 13.6 per cent.; in 267 treated without the salicylate, heart disease developed in 14.2 per cent. (Warner's cases).141 In 350 cases treated with salicylates at Guy's, heart complications obtained in 68 per cent., while in 850 treated without them, the cardiac complications occurred in 58.8 per cent. (Hood).142 Gilbart-Smith collected a large number of cases from several of the London hospitals, and analyzed them with the following results: Of 1727 cases of acute rheumatism treated before the introduction of the salicyl compounds, the proportion of cardiac complications was 54.4 per cent.; in 1748 cases treated subsequently to their introduction, the cardiac affections obtained in 63.4 per cent.; and in 533 cases treated by the salicyl compounds, those affections obtained in 68.4 per cent.143




  

    

      141 The Lancet, ii., 1881, 1080.
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  These facts certainly seem to prove that the salicyl compounds do not prevent the occurrence of the visceral complications or manifestations of acute articular rheumatism; and if space permitted instances might be quoted from many authors in which either endo- or pericarditis or pleuritis or pneumonia or other visceral manifestation had set in after the patient had been taking the salicylates long enough to have produced their usual physiological effects; some of these will be mentioned under the next section.




  It may be objected that in the above estimates sufficient attention has not been paid to the period of the disease at which the treatment by the salicylates was begun, the time it was continued, the doses given, the age of the patient, the severity and other characters of the illness, such as whether acute or subacute, first or second attack, complicated or not.




  4. It must be admitted that there are a few facts which render it very probable that the salicyl compounds do really reduce the frequency of these complications, and thus give some protection to the heart in rheumatism. Of Powell's 32 cases, 19 = 60 per cent. had heart disease when admitted; and of the remaining 13, 6 = 46 per cent. developed cardiac disease after admission and while under the salicylates.144 Of Dr. Jacobi's145 150 cases, 78 = 52 per cent. were admitted with unsound hearts, and of the other 72, only 5 = 6.9 per cent. developed cardiac disease after beginning salicylate treatment. Of Southey's 51 cases, 24 = 47 per cent. were admitted with diseased hearts; and of the remaining 27, only 4 = 14.8 per cent. developed a cardiac affection subsequent to beginning treatment by the salicylates.146 Of the Boston Hospital cases, 38 per cent. were affected with heart disease at entrance, and only 4.76 per cent. afterward. No heart affection was developed in any of Clouston's 27 private cases—a result he attributes to the early period at which the remedies are given in private practice. But the number is too small to permit of any conclusion being drawn, and 4 of the cases were examples of recurrence of the disease at short intervals (three and four weeks) in the same patient, in whom there appears to have existed no proclivity to cardiac complication, for he had had four attacks before he came under Clouston's care. Moreover, his cases were mild, but 16 of them being acute, and of these only 3 attaining a temperature of 103° and upward. Finally, Herman147 estimates the percentage of heart affections that developed after beginning the salicylates in the London Hospital at 18.7 per cent., and after other treatment at 30 per cent. Omitting Clouston's, the general average of the above results is, that in 49.2 per cent. cardiac disease existed before the patients began the salicyl treatment, and that in 18.2 per cent. it developed after that, while 30 per cent. of cardiac disease developed after other methods of treatment were begun.




  

    

      144 Lancet, i., 1882, 134.

    


  




  

    

      145 St. Thomas's Hospital Reports, New Series, viii. 252.

    


  




  

    

      146 St. Bartholomew's Hospital Reports, xvi. 10.

    


  




  

    

      147 Quoted by T. G. Smith, Lancet, i., 1882, 137.

    


  




  The subject is one beset with difficulties, and still needs investigation. It is reasonable to infer that as the salicylates promptly arrest the articular inflammation and allay the fever of uncomplicated acute rheumarthritis, they will prevent the visceral inflammations so apt to develop when the disease runs its course uninfluenced by treatment; but experience has shown that they do not control or arrest rheumatic inflammation of the heart or pleura or the attending pyrexia, although capable of subduing the articular inflammation and the pyrexia that accompanies it. The most eminent therapeutists are divided on the subject. Maclagan, while admitting that the salicyl compounds do not ward off cardiac complications, or cure them when they exist, maintains that their existence is an additional reason for giving those remedies freely and in large doses.148 Broadbent,149 while believing in the protective influence of the salicylates "when brought to bear upon the fever in the first days of its existence," finds in the presence of any cardiac inflammation a reason for at once discontinuing those remedies. Flint150 believes that rheumatic endo- and pericarditis are more common since the introduction of the salicyl treatment than when the alkaline method was relied upon almost entirely, and advises151 the administration of alkalies with the salicylates to protect the heart. Vulpian152 thinks the protective power in question probable, but not established; while the latest French authority, Homolle, is of opinion that "cardiac affections are really less frequent in patients treated by salicylate of sodium than in others."153
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      152 Du Mode d'Action du Salicylate du Soude dans le Traitement du Rheum. Artic. Aigue, Paris, 1881, 11.
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  5. The occurrence of hyperpyrexia is not always prevented by the salicyl remedies, even when they have produced their full physiological effects. Fagge endeavors to explain away the two cases of hyperpyrexia which occurred under Greenhow and the other two which happened amongst the cases tabulated by himself, and remarks that if the temperature should begin to fall under the use of salicylic acid, and then should change its course and rapidly attain a dangerous height, that would really show that the drug is sometimes incapable of preventing the occurrence of hyperpyrexia. This actually happened in one of Powell's two cases,154 and the patient died suddenly at a temperature of 107°. In Greenhow's first case the patient had been taking the salicylate for four days, and was deaf and delirious when the temperature became 105.8°.155 Finney reports a case in which drachm iss of salicine were given daily for two days, and drachm ij on the third day, when pericarditis set in, and on the fourth day hyperpyrexia supervened.156 Haviland Hall records an instance in which the temperature fell from 103.5° to 100.6° after twenty-grain doses of salicylate soda, every three hours, taken for two days; on the third day the medicine was given every four hours; the temperature rose in the evening to 103.4°, and on the next day it rose rapidly to 108.7°, and the patient became delirious. Patient recovered rapidly after two baths.157
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  Pericarditis is not always present when hyperpyrexia arises during the administration of salicylic acid; it was absent in Powell's cases, is not mentioned in Hall's, and did not ensue in one of Greenhow's until two days after the temperature had reached 105.4° F. However, either pericarditis or pneumonia is very frequently present when the temperature is excessive. It is generally admitted that the salicylates do not control rheumatic hyperpyrexia once it exists.




  6. Notwithstanding the prompt removal of the pain and reduction of the fever by the salicyl compounds, the average duration of acute articular rheumatism is not very considerably lessened by those remedies. Thus, of Hood's158 350 cases treated by salicylates the average duration of the illness was 35.95 days as against 38.75 under other methods. The average time spent in bed by Warner's 342 cases was 19.5 days under the salicylates, and by 352 patients under other remedies 23.5 days. Both estimates show a curtailment of the duration of the disease by the new treatment of three to four days only; which is not a very material improvement.




  

    

      158 Calculation from Dr. Hood's Tables 1 and 1a, Lancet, ii., 1881, 1119.

    


  




  7. Nor do the salicylates materially alter the time spent in hospital by rheumatic patients; some evidence indicates that they actually prolong that period. The following are the average residences in hospital under the salicylates, according to several recent authors, and they are remarkably uniform with two exceptions: Coupland, 36 days; Warner, 34.9; Hall, 34; Southey, 32.5; Broadbent, 31.2; Powell, 31; Finlay and Lucas, 29.7;159 Owen, 23; Brown, 21.9;160 or a general average of 30.4 days for the salicyl remedies. Under full alkaline treatment: Owen, 26 days; Dickinson, 25;161 Fuller, 22.2;162 Blakes, 24;163 or a general average of 24.3 days for full alkaline treatment. And if to these we add Finlay and Lucas's results, 27.7 days, under but two to three drachms of alkaline salts in the twenty-four hours—a quantity only the fourth of that given under the full alkaline method—the general average residence in hospital under alkaline treatment was but 25.4 days; that is, five less than under the salicylate.
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      160 Boston Med. and Surg. Journ., Feb., 1877. The four cases excluded by the reports are included in this calculation, that it may more fairly be compared with other reports.
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  These several estimates of the time spent in hospital under the salicylates, with the exception of Owen's and Brown's, correspond closely with that of the time spent by Gull's and Sutton's patients under mint-water—32.8 days—although the general average of them falls short of the latter by 2.4 days.




  The following table (iii.) of Hood's164 shows that under the salicylate method 45.7 per cent. remained in hospital beyond forty days, and 39 per cent. under other methods, and that about 50 per cent. more were discharged within twenty days under the other methods than under the salicylate:
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  These statistics favor Greenhow's opinion that patients treated with salicylate of sodium regain their strength slowly, and are long in becoming able to resume their ordinary occupations. Some allowance, however, must be made for the precautions against relapse under salicylates observed in hospitals since the great tendency thereto has been recognized.




  8. Certain unpleasant or toxic effects are produced by salicylic acid and salicylate of sodium; such are nausea, vomiting, abdominal pain, frontal headache, tinnitus, incomplete deafness, vertigo, tremor, quickened respiration, very rarely amblyopia and even temporary amaurosis, and not unfrequently delirium. A feeling of prostration and general misery is not uncommon. These phenomena of salicylism are in great measure proportionate to the dose employed, but they have followed moderate doses, owing sometimes to idiosyncrasy, and perhaps frequently to retarded elimination consequent upon previous disease of the kidneys or disturbance of their function by the salicylic acid or its salt. Those agents are usually completely excreted in forty-eight hours, but in one of Powell's165 cases elimination was not completed before the fifth day, and not before the eighth in Byanow's case.166 Possibly uræmia may in some cases cause the delirium.167 The delirium, which may be violent or not, is often preceded by dryness of the tongue, restlessness, and rapid breathing. Impurities in the acid may account for the inconstancy with which delirium has been noticed by different observers. While but 2 instances in 82 cases were met with by Coupland, 3 out of 90 cases by Broadbent, and 3 out of 109 by Brown,168 Charles Barrows169 encountered 8 instances in 28 cases. In one of these a boy of eleven became delirious in eighteen hours, having taken 10 grs. of salicylate of sodium every three hours. In another instance the drug had been in full use for five days before the delirium manifested itself. These phenomena of salicylism rapidly disappear when the medicine is stopped, and delirium has not always recurred on its resumption. They are less frequent in children, in whom elimination by the kidneys takes place very rapidly and a marked tolerance of salicyl compounds exists. Occasionally more serious effects appear to be produced by the salicylates, owing to their direct action on the heart, impairing its power, as evidenced by feeble impulse and sounds, increased frequency of the pulse, and diminution of the arterial pressure.170 But, notwithstanding the very large number of cases of acute rheumatism that have been treated by the salicyl compounds, very few clear instances of their toxic action on the heart have been recorded, and even in some of these there were other conditions present that may have played some part, perhaps a chief part, in the production of cardiac failure. In Greenhow's case171 the autopsy revealed a dilated fatty heart and slightly granular kidneys, and the cardiac failure coincided with a fall of temperature to 97° F. Goodhardt's172 patient died in nine hours after beginning the salicylic acid, of which she took but one drachm, in divided doses, every three hours. The pulse rose rapidly to 160; she was restless and moaning, but died quietly and suddenly. Recent pericarditis, with one or two points of fatty degeneration of the heart's substance, and sound kidneys were found. The reporter of the case inclines to the opinion that the acid produced sudden collapse and cardiac failure, while Bristowe referred them to the rheumatic poison itself. I have not been able to refer to Hoppe Seyler's paper,173 in which he relates that having given 5 grammes of salicylic acid to a child of seven and a half years affected with articular rheumatism, shortly afterward there occurred deafness, agitation, profuse sweating, dyspnoea, and finally fatal collapse. The condition of the heart and kidneys before and after death is not given. Weber published174 an instance in which 15-gr. doses of salicin given to a woman of twenty-seven produced in thirty-four hours a rapid fall of temperature from 103° to 96° F., accompanied by delirium and serious but not fatal collapse. It is well to remember that a similar failure of cardiac power is occasionally observed in other fevers when rapid defervescence occurs, although the salicyl compounds have not been taken; and it is certainly necessary to give these remedies cautiously, and often to administer alcohol with them, when the heart's action is at all enfeebled by protracted pyrexia and pain, or by disease (inflammatory or degenerative) of its substance or envelope. Indeed, if severe cardiac inflammation obtain in rheumatism, the remedies are powerless and perhaps unsafe. The sudden reduction of the temperature when much exhaustion obtains, even in the hyperpyrexia of rheumatic and other fevers, whether by salicylic acid or quinia or the cold bath, may be attended with fatal collapse of the heart.
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      170 Köhler, Centralb. f. Med. Wissensch., 1876, and Dunowsky, Arbeiter Pharm. Labor., Moskau, i. p. 190, quoted by H. C. Wood, Therapeutics, Mat. Med., etc., 3d ed., p. 639.
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      173 Quoted by D. Seille, Thèse, De la Méd. Salicylée dans le Rheumatism, Paris, 1879, p. 54.
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  Instead of the frequent weak pulse above mentioned, I have many times found salicylate of sodium render the pulse very slow, labored, and compressible in typhoid fever, and generally at the same time the temperature has been considerably reduced below what it had been.




  A temporary albuminuria is not infrequent; excluding mere traces, it obtained in 52 per cent. of cases treated by the salicylates alone or in conjunction with full doses of alkali, and in but 25 per cent. of those in which full doses of alkali, with or without quinia, were employed.175




  

    

      175 Isambard Owen, Lancet, ii., 1881, p. 1081.

    


  




  Very rarely hæmaturia and even nephritis have occurred. The active principle is chiefly eliminated by the kidneys, which may account for a local irritating influence upon those organs.




  Salicine is much preferred by Maclagan to salicylic acid and to salicylate of sodium, on the grounds that it is a bitter tonic and produces less debility and more rapid convalescence than those agents, and that it never produces delirium nor depresses the heart's action. Ringer176 and Charteris177 state that they have never seen salicine, even in large doses, cause delirium; and Prof. Gairdner has not found it produce any unfavorable symptoms.178 On the other hand, Greenhow179 found that marked depression of the heart's power ensued in 4 out of 10 cases whilst the patients were taking salicine, and entirely subsided after it was discontinued. Further careful and extended observation is needed before the relative value of salicine and salicylate of sodium can be reliably stated. It is probable that the salt is more active and prompt than the bitter principle; and this, with the greater cheapness of the former, may perhaps account for the more general employment in hospitals of the salicylate than of salicine. The latter, moreover, is often tolerated when the former is not.
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  As regards the doses of these agents required in acute rheumatic arthritis, practitioners are not agreed; Maclagan, Stricker, Fagge, Broadbent, Ringer, Flint, Sée, recommend large doses at short intervals at the outset, with the view of getting the patient rapidly under the influence of the drug. Maclagan gives salicine scruple i-ij at first hourly, then every two hours as the acute symptoms begin to decline; after the second day he allows 20 to 30 grs. every four hours for two or three days; "and for a week or ten days more that quantity should be taken three times a day." Stricker, Fagge, Broadbent, and Sée recommend about 20 to 30 grs. of salicylate of sodium every hour or two for six doses (= drachm ij-iij in the day), and Ringer would employ 10 grs. hourly, and if in twenty-four hours this dose has not either modified the disease or produced its characteristic symptoms, he would increase it to 15 and then to 20 grains hourly. On the other hand, Owen's180 results show practically no difference in the duration of pain and pyrexia and in the average duration of illness from the commencement, whether drachm iij or drachm ij or drachm iss were given every twenty-four hours; and C. G. Young181 found that 10 to 15 grs. every one, two, or three hours are sufficient.
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  Indeed, exceptionally good and exceptionally indifferent results are reported under similar doses. No such good results are reported as those of the Boston City Hospital under doses of drachm ij to drachm iv per diem, the average residence in hospital being only eighteen days if four cases which became chronic are excluded, or 21.9 days if they are included.




  The plan in vogue at our hospital here and in my own private practice is to give about 15 grains every two or three hours, according to the severity of the case and until the articular pain and pyrexia are relieved. After the pain and pyrexia have yielded, the remedy should be continued in smaller doses, say 10 to 15 grs., three or four times a day, according to the severity of the case, for eight to ten days longer, to prevent relapse, and during this period exposure, exercise, and dietetic excesses must be carefully guarded against.




  The salicine may be given dissolved in milk or enclosed in wafers; the salicylate of soda, in a solution of any aromatic water, to which extract of liquorice or syrup of lemon and a few drops of spirits of chloroform may be added. The French add a little rum to flavor the mixture. Should severe cardiac inflammation exist, and, even although not severe, should there exist signs of failure of cardiac power, salicylates and salicine had better be avoided. If the secretion of urine diminish considerably under their use, or hæmaturia supervene, or organic disease of the kidneys exist, they must be employed cautiously, and may require prompt suspension. If marked debility exist, stimulants, especially the alcoholic, should be combined with them.




  The oil of wintergreen has recently been well spoken of by F. P. Kinnicutt of St. Luke's Hospital, New York,182 as a substitute for salicylate sodium. It is itself a methyl salicylate 90 per cent., plus terebene 10 per cent. Its officinal name is oleum gaultheria, and it is given in doses of minim x-xv every two hours except during sleep, and in severe cases of articular rheumatism during the twenty-four hours, either by floating the oil upon a wineglass of water or milk or in capsules or upon lumps of white sugar. It resembles in its influence upon acute rheumatism very closely the sodium salicylate, for which it may perhaps be substituted, and Kinnicutt maintains that it is quite as effectual, pleasanter to take, and free from the intoxicating properties of the salt and the salicylic acid. It requires to be continued during convalescence just like the salicylate.




  

    

      182 Med. Record of New York, Nov., 1882, 505.

    


  




  The alkalies—in this country at least—were the favorite remedies in the treatment of acute articular rheumatism before the powers of salicine and salicylic acid became generally known, and there are still authorities who maintain their excellence, if not their superiority over the salicylates, in protecting the heart against the recurrence of rheumatic inflammation (Flint, Dickinson, Sinclair, Stillé).




  Under the term the alkaline treatment unfortunately are included two distinct methods of administering the salts composed of potash and soda and the vegetable acids, carbonic, tartaric, citric, etc.—viz.: that in which about half a drachm of one of these salts is given three or four times a day; and the other known as Fuller's method, in which large doses are prescribed, so that from an ounce to an ounce and a half is given in the first twenty-four hours, with the view of rapidly rendering the urine alkaline, and if possible the perspiration also; for I have frequently produced the former effect in less than twelve hours, yet have found the perspiration still redden litmus on the second, and even the third, day and later. A disregard of the essential differences existing between these two methods of employing alkalies in acute rheumatism may partially account for the differences of opinion existing as to the value of the alkaline treatment, and for the differences in the statistical results thereof published by various observers—a remark applicable to other methods and statistics also. Fuller commonly ordered every three or four hours bicarb. sodium drachm iss and acetate of potassium drachm ss dissolved in ounce iij of water and rendered effervescing at the moment of administration by the addition of an ounce of lemon-juice or drachm ss of citric acid. As soon as the urine presents an alkaline reaction—which is usually the case in twelve to twenty-four hours—the quantity of the alkali is reduced by one-half, or to about 8 drachms, during the succeeding twenty-four hours, and provided the urine continues alkaline to 3 drachms on the third day. On the fourth day and subsequently only a scruple to half a drachm of alkali is given three times a day, sufficient to keep the urine alkaline, and to each dose are added 3 grains of quinia dissolved in lemon-juice; and this combination is continued till convalescence sets in. An aperient pill is given whenever needed, but is administered "only under conditions of extreme nervous irritation." The method is not an exclusively alkaline one.




  Space will not allow of a lengthened analysis of the statistics that have been published on this subject, and I will give only some of the more important statistical results. While, as we have seen, the average duration of pyrexia and articular pain under salicylate treatment is about 5.4 days, under moderate alkaline treatment, according to the recent statistics of Finlay and Lucas,183 the average duration of pyrexia was 10.3 days and of articular pain 12.2 days, and of Owen184 6.5 days for the first and 8 days for the second, or a general average for the pain and pyrexia together of 9.25 days, or about 3.85 days longer than under the salicylate treatment. Nor can it be said even of the full alkaline plan that the first or second dose frequently relieves the articular pains like a charm. On the other hand, it has been already shown that the average time spent in hospital was five days less under the full alkaline than under the salicylate treatment.




  

    

      183 Lancet, ii. 1879, 420.

    


  




  

    

      184 Ibid., ii., 1881, 1081.

    


  




  As regards the relative power of the salicylates and of full alkaline treatment in protecting the heart, the following analysis and calculation deserve attention. The percentage of cases in which cardiac disease set in after the salicylate treatment began was, according to Powell, 18.75; according to Haviland Hall, 37.1; according to Finlay and Lucas, 11.60; Southey, 8; Brown, 4.76; Jacobi, 3.35, or a general average of 14 per cent.; whereas cardiac disease developed after the alkaline treatment had commenced in 13.6 per centum according to Blake;185 in 10.7 per cent. according to Dickinson;186 in 7 per cent. according to Owen; in 6.6 per cent. according to Finlay and Lucas; and in 2 per cent. according to Fuller; making a general average of only 7.8 per cent.




  

    

      185 Med. and Surg. Reports of Boston City Hospital, 1st Series, 1870.

    


  




  

    

      186 This percentage is obtained by adding together all the cases treated by alkalies given by Dickinson in his IX., X., XI., and XII. tables. Their total was 65 cases in which the heart was affected seven times. In table IX. from drachm ii-iv of alkaline salts were given daily, and in table X. about drachm iij daily.—Lancet, i., 1869.

    


  




  Judging from these statistics, it is not improbable that a combination of sodium salicylate, with full doses of bicarbonate of sodium or chlorate of potassium, will give better results in the treatment of acute rheumatism than either of those classes of remedies singly. Indeed, Flint and others have advised such combinations, and Bedford Fenwick has recently stated, as a result of his experience in 30 cases, that if, after giving a free purge, followed by scruple doses of sodium salicylate hourly for six hours, that salt be stopped, and in twelve hours afterward half-drachm doses of citrate of potassium be administered every four or six hours until the saliva becomes alkaline, relapses will be extremely rare, and that this is the safest and most successful method of treating acute and subacute articular rheumatism.187




  

    

      187 Lancet, i., 1882.

    


  




  Having spoken somewhat fully upon the remedies of which I have most personal experience, and which have the largest number of advocates at the present time, and having advised the combination of these remedies, I shall only glance at some of the other remedies or methods of treating the disease still more or less employed.




  Quinia, given in divided doses to the extent of 15 to 30 grains in the day, is still highly thought of in France in the early stages, during the course of and on the occurrence of relapses, in acute (especially febrile poly-) articular rheumatism. It is claimed by Briquet, Monneret,188 Legroux, and others that although not a specific for the disease it moderates the general disturbance, diminishes the local affections, and even retards the development or lessens the gravity of the cerebral symptoms—that, although it does not control the cardiac inflammations, it is not contraindicated by them. The only recent English authority who has strongly advocated full doses of quinia in this disease is Garrod,189 but he mixed the drug, in five-grain doses, with half a drachm of bicarbonate of potassium, a little mucilage, and spirits of chloroform, and gave it every four hours until the fever and articular affection had completely abated. Sufficient facts have not been published to permit of the formation of a reliable judgment as to the actual or the comparative value of either the simple quinia or the quino-alkaline treatment of acute and subacute articular rheumatism. There can be no doubt as to the value of quinia to meet certain conditions incident to the disease, such as debility, lingering convalescence, periodical relapse, excessive perspiration, failure of appetite, and perhaps, in some instances, high temperature. Barclay has found quinia of much service when depression has followed the long continuance of the alkaline treatment and is attended with alkaline urine and a deposit of the earthy phosphates.190 It may be given by the rectum if not tolerated by the stomach or if the alkalines are being taken.




  

    

      188 La Goutte et le Rheumatisme, Paris, 1857.

    


  




  

    

      189 Reynolds's Syst. Med., 1870, p. 951.

    


  




  

    

      190 St. George's Hospital Reports, vol. vi. p. 111 et seq.

    


  




  Greenhow191 has treated 43 cases with iodide of potassium and quinine, and says that his experience of this method contrasts favorably with that of salicine and salicylate of soda. However, pneumonia supervened in 3 cases while under treatment; cardiac inflammation arose in 6 cases (= 14 per cent.) after admission; single relapses of short duration occurred in 21 per cent.; and, excluding two cases in which the treatment was soon discontinued and 7 very mild cases, the remaining 34 cases were on the average each thirty-six days in hospital. Under this method relapses were less frequent (21 per cent. instead of 26 per cent.), and stay in hospital longer (36 instead of 30.4 days), than under that by the salicylates; but the number of cases treated is too small to base a final opinion upon. He prescribed 5 grains each of iodide of potassium and carbonate of ammonia three or four times a day, and 2 grains of quinia with three of extract of hyoscyamus in pill as often. This method, in principle at least, resembles that recommended by DaCosta, who administers in uncomplicated cases bromide of ammonium in 15- to 20-grain doses every three hours, and as soon as the acute symptoms have disappeared follows it by quinia in fair doses. It has not come into general use in this country, although its eminent proposer published his cases in 1869.192




  

    

      191 The Lancet, i., 1882, 913.

    


  




  

    

      192 Pennsylvania Hospital Reports, vol. ii., 1869; New York Medical Record, September, 1874, p. 481.

    


  




  Notwithstanding the encomiums passed upon propylamine—or, more correctly, trimethylamine—as a remedy for acute and chronic rheumatism by Awenarius of St. Petersburg in 1856, by Gaston of Indiana in 1872, by Dujardin-Beaumetz in 1873, and Peltier in 1874 (both of France), and Spencer of England in 1875, it has not been much employed, especially since the salicylates have attracted attention. It appears that in a considerable proportion of cases the articular pains have subsided in two or three days under its employment, and then the temperature has declined, but the visceral complications have not been prevented. From 4 to 8 minims of trimethylamine in an ounce of peppermint-water, with a drachm of syrup of ginger, may be given every hour or two, the intervals to be increased as the pains diminish. When pain has quite ceased the drug may be stopped and quinia given its place. It merits further study in this disease,193 and Dr. Shapter of the Exeter Hospital has very recently stated that he is so convinced or the value of propylamine that salicylic acid has not fully commended itself194 to him. Senator has recently recommended benzoic acid or its sodium salt in large doses (about ounce ss in the day) in those cases of acute rheumatic arthritis in which the salicylates have failed, although he admits that it scarcely rivals them.195 His 22 patients were relieved in 4.4 days as the average, and no complications occurred in any of them. Benzoic acid is said not to produce the nausea, depression, or unpleasant head phenomena of salicylic acid, to which it is closely related in chemical composition.




  

    

      193 On this subject see Farier-Lagrange's Essai sur la Trimethylamine, Strasbourg, 1870; Journal de Méd. et de Chirurgie, 1873, No. 2; Medico-Chir. Rev., i., 1873, 497; Lancet, ii., 1875, 675; The Practitioner, London, i., 1875; Le Progrès Médicale, Jan. 10, 1874; ibid., Aug. 9, 1879.

    


  




  

    

      194 The Brit. Med. Jour., 1881, p. 1012. See also Tyson, Philadelphia Med. Times, 1879, vol. x. 359.

    


  




  

    

      195 Centralb. f. d. Med. Wiss., 1st May, 1880, quoted in Practitioner, Sept., 1880. See also McEwan's experience, Brit. Med. Journ., i., 1881, 336; F. A. Flint, M.D., N.Y. Med. Gazette, 1880.

    


  




  Space will not permit of any notice of lemon-juice, perchloride of iron, the mineral acids, or the blistering treatment. Of this last my experience enables me to say that it frequently relieves the pains promptly, but does not at all always protect the heart. In my opinion it deserves an extended employment in conjunction with early and full doses of the sodium salicylate. As Andrews has not by any communication made since the publication of his paper in 1874196 maintained the value of the treatment of the disease by an exclusively non-nitrogenous diet of arrowroot, and as he had then treated but eight cases in that way, it is hardly necessary to consider it as a method of treatment.




  

    

      196 St. Barth. Hospital Reports, vol. x. 359.

    


  




  Having spoken of the treatment of the general disease acute articular rheumatism, it remains to speak of the treatment of its visceral manifestations and of some of its more important incidental symptoms and complications. As the treatment of the various forms of cardiac inflammation will be given in extenso in the articles specially devoted to those topics, I will be very brief in my notice of them.




  In every case of rheumatic fever it is our primary duty to employ those measures as early and deftly as possible which in the present state of knowledge appear to promptly relieve the pyrexia and articular symptoms, and lessen the tendency to, but do not altogether prevent, the visceral complications. Such measures have been already said to be the administration of the salicylates and alkaline salts together in full doses, and the observance of certain dietetic and hygienic details to be given hereafter. If, notwithstanding, peri- or endocarditis, or both, supervene, as it frequently happens, what is to be done? I reply that even in pericarditis active interference is seldom necessary; the general treatment previously employed may be continued in the hope that it may mitigate the cardiac inflammation by reducing the pyrexia and subduing the polyarthritis, even although it be incapable of directly controlling the pericardial inflammation. If the pain in pericarditis be really severe and the heart's action much disturbed, a dozen leeches may be applied over the heart, and be followed by anodyne fomentations or hot poultices applied, as Lauder Brunton advised, over several layers of flannel interposed between the skin and them. Leeching, however, is seldom needed, a hypodermic injection of morphia generally sufficing to relieve the pain. Should these measures not relieve the pain and allay the cardiac excitement, small and repeated doses of chloral, which Balfour observes "is not more useful as a sedative than as an antiphlogistic," may be given. If there be, as so frequently happens, but little pain or cardiac disturbance, there being only a friction sound revealing the inflammation, the hot poultices or anodyne fomentations, or even covering the front of the chest with wadding or a belladonna plaster, which I prefer, will suffice. Should pericardial effusion ensue, the diet must be improved, and if much debility exists, the salicylate and alkalies should be stopped, and wine may be given along with quinine alone or with pretty full doses of muriate of iron. As the strength returns absorption commonly takes place; but if it is delayed, either the iodide of potassium or the infusion of digitalis may be employed along with the quinia; or, if no special contraindication exist, a pill containing a grain each of blue mass, digitalis, squill, and quinia may be given three times a day and its effects carefully watched. Much difference of opinion obtains as to the value of flying blisters on the præcordia. Although not often required, they appear to be more useful than iodine applications. In those comparatively rare instances in which the effusion is abundant and remains unabsorbed, either because it is largely sero-purulent or purulent, it is proper to aspirate the pericardial sac, which should certainly be done if marked signs of cardiac oppression and failure coexist. Having once hesitated to aspirate in recent rheumatic pericarditis with copious effusion in a lad, and found a large amount of pus in the sac after death, I would warn against hesitancy under such circumstances. Careful employment of the instrument can hardly do harm if even no large amount of effusion exist.




  Active treatment is quite uncalled for, as a rule, in acute rheumatic endocarditis unattended by pericarditis. If the valvulitis occur notwithstanding the employment of the anti-rheumatic remedies, it is very doubtful if we have any others capable of directly controlling that inflammation. Inasmuch, however, as, owing to the inflamed surface being in constant contact with the fluid, many of our remedies may be applied directly to the diseased part, it is well neither to be dogmatic on the point nor to abandon hope that agents may yet be found that will prove directly useful. While carefully treating the rheumatic fever, the main indications remaining to be filled appear to be to quiet the cardiac excitement and secure as much rest to the inflamed valves as possible. The alkaline salts, salicine, and the salicylate of sodium do usually greatly reduce the frequency of the heart, and, pro tanto, secure rest. The tincture of aconite given hourly, so as to slacken the heart's speed, is useful in the sthenic stage of endo- and of pericarditis; and the benefit of absolute rest of the body in bed and of the joints in splints during the entire course of rheumatic fever, in preventing cardiac inflammations and in treating them, has been shown by Sibson.197 When signs and symptoms of cardiac weakness arise, whether from the pressure of pericardial effusion or from myocarditis or any other cause, the employment of salicylates, alkalies, aconite, and chloral should be at once stopped and alcoholic stimulants and tonics (strychnia, quinia, iron) and good food should be freely administered. The most valuable point made of late in the therapeutics of acute inflammations of the valves is Fothergill's development of Sibson's principle—viz. that "general quietude for weeks after an attack of acute endocarditis is indicated," as the cell-growth in the valve may not be quite over in a less time,198 and the work of repair, we may add, not completed. The same principle is specially applicable in myocarditis.




  

    

      197 Reynolds's System of Med., vol. iv. p. 527, Eng. ed.

    


  




  

    

      198 Diseases of Heart, with their Treatment, 2d Series, 1879, 149.

    


  




  The disturbances of the nervous system were divided into those  dependent upon gross organic alterations of the nervous centres and their envelopes, and those not so related, but which we commonly speak of as functional. Were it possible generally—which it is not—to diagnosticate rheumatic meningitis from the merely functional form of so-called cerebral rheumatism, then its treatment would resolve itself into a vigorous use of the anti-rheumatic remedies, salicylates, alkalies, etc., and the active employment of ice and leeches to the scalp, purgatives, full doses of the iodide and bromide of potassium, ergot, etc. If, together with the symptoms of that often obscure and comparatively rare complication of rheumatic fever, ulcerative endocarditis, there occurred severe headache, delirium, or paralysis, we might find great difficulty in determining the cause of the cerebral disturbance, and would naturally vary our measures according as we suspected meningitis, embolism, or simple functional disturbance, and the treatment adapted to these several conditions will be found under their respective heads in this work.




  Coming now to the functional disturbances of the nervous centres, which are the ordinary forms met with in acute articular rheumatism, they may be divided, for therapeutical reasons, into two groups: (1) Those unattended by hyperpyrexia, and (2) those preceded, accompanied, or followed by hyperpyrexia.




  (1) When any sign of disturbance of the nervous system, delirium, restlessness, taciturnity or talkativeness, insomnia or somnolence, deafness, tremulousness, vacancy, stupor, or what not, occurs in rheumatism with but a moderate temperature, 101° to 103°, while we anxiously watch the temperature from hour to hour, prepared to combat any tendency to hyperthermia the moment it is discovered, we endeavor to control the cerebral disturbance as in other febrile affections, but with greater diligence, knowing that in this disease these nervous symptoms very often precede hyperpyrexia. We persist with the salicylates to reduce the rheumatic element of the affection, employ remedies to control the cardiac or pulmonary inflammations which are so frequent in such circumstances, sustain the general powers by food, wine, and quinia, if, as frequently happens, there are evidences of failing strength, and meet any other special indication that may arise. For example, we procure sleep and allay motor and mental excitement by opium or chloral and by evaporating lotions or the ice-cap to the head. We reduce temperature, allay restlessness, preserve the strength, and promote sleep by lightening the bed-clothes, drying frequently the entire surface of the body if it is perspiring freely, or by sponging it with tepid water hourly if dry and hot. We act on the kidneys, bowels, and if necessary the skin, if from the scantiness of the urine or other evidence we suspect uræmia. Should these means fail and the delirium and other symptoms which occur in cerebral rheumatism continue, and especially should they be severe, it would be, in the writer's opinion, proper to employ the methods that are now resorted to when hyperpyrexia accompanies those symptoms; for patients suffering from cerebro-spinal disturbance or rheumatic fever, although unattended by hyperthermia, do die if those symptoms continue. Moreover, the hyperthermia may at any moment supervene; it is itself perhaps as much a nervous disturbance as delirium, and apt to succeed the latter. It was in these very cases in which the delirium preceded the hyperpyrexia that the London committee to be presently mentioned found the highest mortality. If along with these nervous symptoms the articular pain or the sweating disappear suddenly, or if the pulse suddenly increase in frequency without demonstrable increase of cardiac mischief, there is reason to anticipate the supervention of hyperpyrexia.




  (2) When the cerebro-spinal disturbance of rheumatic fever is followed, preceded, or accompanied by hyperpyrexia, there is one indication for treatment which dominates all others, and that is the prompt reduction of the hyperthermia. The terrible danger of this condition in rheumatic fever is known to all persons who have had much experience of the disease. Wilson Fox in 1871 had not known a case recover after a temperature of 106° unless under the use of cold, yet that is not an alarming temperature in intermittent or relapsing fever, and is often recovered from in typhoid fever. Thanks to Wilson Fox,199 Meding,200 H. Thompson,201 H. Weber,202 I. Andrew,203 Maurice Raynaud,204 Black,205 Fereol,206 and many others since, it has been established that when the hyperthermia is removed by external cold the nervous disturbances also usually at once disappear or lessen very much. And thus we are brought to the treatment of the hyperpyrexia of acute articular rheumatism. On this important topic it will be most satisfactory and convincing to give some of the conclusions arrived at respecting hyperpyrexia in acute rheumatism by a committee of the Clinical Society of London.207 I will condense some of them.




  

    

      199 Treatment of Hyperpyrexia, 1871, and Lancet, ii., 1871.

    


  




  

    

      200 Archiv für Heilkunde, 1870, xi. 467.

    


  




  

    

      201 Brit. Med. Jour., ii., 1872; Lancet, ii., 1872; and Clinical Lectures, 1880.

    


  




  

    

      202 Clin. Soc. Transactions, v. 136.

    


  




  

    

      203 St. Bartholomew's Hosp. Repts., x. 337.

    


  




  

    

      204 Journal de Thérap., No. 22, 1874.

    


  




  

    

      205 Gaz. Hebdomad. de Méd. Sci., 1875.

    


  




  

    

      206 Soc. Méd. des Hôpitaux, 8 Juin, 1877.

    


  




  

    

      207 Brit. Med. Jour., i. 82, 807.

    


  




  1. "Cases of hyperpyrexia in acute rheumatism prevail at certain periods;" "such excess corresponds in a certain degree, but not in actual proportion, to a similar excessive prevalence of acute rheumatism generally. The largest number of cases of hyperpyrexia arise in the spring and summer months, whereas rheumatism is relatively more common in the autumn and winter." 2. "Whilst very little difference obtains between the two sexes in regard to proclivity to rheumatism, the proportion of males to females exhibiting hyperpyrexial manifestations is 1.8 to 1." (3 omitted.) 4. "The cases of hyperpyrexia preponderate in first attacks of rheumatic fever." 5. "Hyperpyrexia is not necessarily accompanied by any visceral complications, but may itself be fatal. The complications with which it is most frequently associated are pericarditis and pneumonia." 6. "The mortality of these cases is very considerable, hyperpyrexia being one of the chief causes of death in acute rheumatism." 7. "Although present in a certain number of cases, and these of much value from their prodromal significance, neither the abrupt disappearance of articular affection, nor the similarly abrupt cessation of sweating, is an invariable antecedent of the hyperpyrexial outburst." (8, 9, 10 omitted.) 11. "The post-mortem examinations in a certain proportion elicited no distinct visceral lesions, and when present the lesions were not necessarily extensive." 12. "The prompt and early application of cold to the surface is a most valuable mode of treatment of hyperpyrexia. The chances of its efficacy are greater the earlier it is had recourse to. The temperature cannot safely be allowed to rise above 105° F. Failing the most certain measure—viz. the cold bath—cold may be applied in various ways: by the application of ice, by cold affusions, ice-bags, wet sheets, and iced injections."




  Whatever differences of opinion may obtain as to the value of cold in the treatment of the hyperthermia of typhoid fever, there is a tolerable consensus of opinion that it is our most reliable and promptest resource in those formidable cases of rheumatic fever attended with hyperpyrexia, both when alarming delirium and coma coexist and when they are absent.208 Space will not allow of details here in the employment of cold to reduce hyperpyrexia—a subject discussed elsewhere in this work. Suffice it to say, that besides the cold bath (70° or 60°) which the committee regards as the most certain, the tepid bath (96° to 86°) is employed by Fox and regarded as the best by Andrews; it may be cooled down to 70° by adding ice or cold water to it (Ziemssen). The cold wet sheet-pack is still thought much of, like the last, in old and feeble people. Kibbie's method deserves more attention than it has received. He pours tepid water (95° to 80°) over the patient's body, covered from the axillæ to the thighs with a wet sheet and laid upon a cot, through the open canvas of which the water passes and is caught on a rubber cloth beneath the cot, and conveyed into a bucket at the foot of the bed.




  

    

      208 The powerful depressing effects of high temperature on the human body, and the remarkable opposite influences of a cool temperature, have been personally experienced by the writer in the last three days. For two or three days the weather has been very hot, and he has experienced the usual feeling of exhaustion, incapacity for thought and action. After a thunderstorm last evening the temperature fell 25°, and this morning, twelve hours later, he feels vigorous, refreshed, and capable of intellectual and physical labor. The change is remarkable.

    


  




  The existence of polyarthritis, of peri- or endocarditis, of pneumonia or pleurisy, does not contraindicate the cold bathing. If much weakness of the heart obtains, it is well to give some wine or brandy before employing the bath, and perhaps while in it, and the patient should not be kept in the bath until the temperature reaches the norm, for it continues to fall for some time after his removal from the bath. If the temperature fall rapidly 2° to 3° in five or six minutes, remove the patient from it as soon as the temperature recedes to 102° or 101° F. If it fall very slowly, the bath may be continued till the temperature declines to 99.5°, when he should be taken out. Should marked symptoms of exhaustion or of cyanosis arise, the bathing should be at once stopped. After it has been found necessary to employ cold in this way, the thermometer should be used every hour, and if the temperature tend to rise rapidly again, the diligent application of a succession of towels wrung out of iced water and applied to the body and limbs, or of Kibbie's method, may suffice; but should they not, and a temperature of 103° or 104° be rapidly attained again, the cold or tepid bath should be at once resumed. In severe cases of this kind a liberal administration of alcohol and liquid food is generally needed, and it is well to try antipyretic doses of quinia by mouth or rectum, although they are usually very disappointing in these cases. It is admitted that cold baths have in a few rare instances caused congestion of the mucous membrane, pneumonia, pleurisy, and even fatal syncope. This is a reason for the exercise of care and constant oversight on the part of the physician, but hardly an excuse for permitting a person to die in rheumatic hyperpyrexia without affording him at least the chance of recovery by the use of the cold or tepid bath.




  If delirium and deafness supervene during the employment of the salicylates, it is prudent to suspend their use and take the temperature every couple of hours, as one cannot feel confident that hyperpyrexia may not be impending. Both Caton and Carter have found that the addition of bromohydric acid to the sodium salicylate mitigated or controlled the tinnitus and deafness produced by full doses of that salt.




  SUMMARY OF TREATMENT OF ACUTE RHEUMATIC POLYARTHRITIS.—As a general rule, commence at once with a combination of sodium salicylate, say 10 grains, and citrate of potass. gr. xv, every hour for twelve doses, after which give the citrate alone every two hours during the rest of the day. Repeat these medicines in the same way daily until the temperature and pain have subsided, when only half the above quantities of the drugs are to be given every twenty-four hours for about a week longer, after which three 15-gr. doses of the salicylate, with a like quantity of the citrate, are to be administered every day for another week or ten days, to prevent relapses. It is in this third week that quinia is most likely to be required, and as a general rule it may be given with benefit at this period in doses of 2 grains three times a day between the doses of the salicylate. Should the above dose of salicylate not relieve the pains sensibly in twenty-four hours, increase next day the hourly dose to 15 or 20 grains; and if this free administration of the medicine afford no relief after four or five days' use, substitute for the salicylate salt the benzoate of ammonia in 15- to 20-grain doses hourly, continuing the citrate of potassium and conducting the treatment in the manner first advised. Should the benzoate likewise fail after four or five days' trial, omit it, and employ the full alkaline method together with the quinia, of which about 10 to 15 grains may be given in the day between the doses of the alkaline salt.




  For the local treatment no uniform method is invariably applicable. In many cases simply painting the joints with iodine daily, or enveloping them in cotton wool, with or without the addition of belladonna or laudanum, and securing it by the smooth and gentle pressure of a flannel roller, proves sufficient. Hot linseed poultices containing a teaspoonful of nitre or of carbonate of soda often afford relief, and so does Fuller's lotion, applied to the articulations by means of spongio-piline, or lint covered with oiled silk. It consists of liq. opii. sed. fl. ounce j, potass. carb. drachm iv to drachm vj, glycerinum fl. ounce ij, aqua fl. ounce ix. It must be plentifully applied. If the articular affection be very severe and not relieved by the above measures, absolute immobility of the joints, secured by means of starch and plaster-of-Paris bandages, has been shown to be very useful, relieving the pain, shortening the duration of the local and the general disturbance, and protecting neighboring joints from invasion.209




  

    

      209 See Heubner in Archiv der Heilkunde, vol. xii., and Oehme in ibid., vol. xiv., and a striking case in St. Barth. Hosp. Reports, 1876, p. 174, by R. Bridges, M.D.

    


  




  We have little experience in this country of ice continuously applied to the joints until all the symptoms of acute rheumatism have disappeared (Esmarch and Stromeyer).




  Circlets of blistering fluid applied above all the affected joints simultaneously, as practised especially by Herbert Davies,210 often afford prompt relief to the pain, but they do not invariably protect the heart, in my experience.




  

    

      210 London Hospital Reports, vol. i., 1864, 292.

    


  




  The hygienic and dietetic management of acute articular rheumatism demands careful attention. While the room should be well supplied with fresh air and sunlight, it should be kept at a uniform temperature and free from draughts. Feather and other very soft beds should be prohibited. Many authorities put the patient between heavy blankets, which I regard as a mistake. The bed-clothing should be light and just sufficient to keep the patient agreeably warm; the night-gown may be of thin flannel and the sheets of cotton. The excess of perspiration should be removed by gentle rubbing with a warm towel at regular intervals, and the sheets should be changed frequently before they become almost saturated with the perspiration. Fatigue and exposure of the patient's person when taking food, attending to his natural calls, or having his personal or bed-clothing changed should be specially guarded against.




  The diet in the early actively febrile stage should consist of panada, corn-meal or oat-meal gruel, milk, and barley-water, or even pure milk. Where persons will not take milk the various thin animal broths to which good barley-water or arrowroot or well-boiled rice has been added, jellies, sago and other starchy puddings, may be allowed. Suitable drinks are—plain water, Seltzer and Apollinaris water, carbonic-acid water, lemonade. This low, unstimulating diet should be observed until all fever and articular inflammation have subsided, the tongue become clean, and the visceral inflammations declined, and a return to solid food, and especially to animal food, should be made cautiously. Eggs are to be regarded as of very doubtful safety in this disease. As a very general rule, ales, wines, and the stronger alcoholic liquids are objectionable, but they may be required under the same conditions as in other fevers. Should the salicylates depress the heart, old wine or whiskey may be given with advantage.




  During convalescence the patient should not be permitted to leave his bed for several days after complete removal of the fever and articular pain, and for the first four days he should occupy a sofa or easy-chair. Premature walking may induce relapse. An occasional alkaline or sulphur bath, if cautiously taken, sometimes appears to complete the recovery. If endocarditis have existed, a longer rest is desirable, more especially in severe cases, in order that the reparative process going on in the lately inflamed valves may not be in the least disturbed.




  

    


  




  Chronic Articular Rheumatism,




  synonymous with rheumarthritis chronica, rheumatisme articulaire chronique simple (Besnier), polyarthritis synovialis chronica (Heuter), is defined here as a chronic idiopathic inflammation of one or a few articulations, which is more prone to become fixed than the acute form, and which, notwithstanding its protracted duration, produces no profound structural alterations in the joints.




  ETIOLOGY.—It may be the direct sequel of a single attack or more  commonly of several attacks, of acute, or more especially of subacute, articular rheumatism. But it is generally a primary affection, occurring in persons who have not had either acute or subacute rheumarthritis, yet owning the same causation as these, and occasionally in its course exhibiting acute or subacute symptoms. The specially predisposing conditions are inheritance; repeated attacks of subacute or acute articular rheumatism, which in accordance with general laws impair the resisting power of the affected joints; prolonged residence or employment in cold, damp, or wet rooms or localities; repeated exposure to bleak, cold currents of air or to frequent wettings of the body or lower limbs. For these reasons it is most common amongst the poor, who are especially exposed to the influences just mentioned; and amongst them cellar-men and sailors, washerwomen and maid-servants, are very liable to the disease. It is chiefly an affection of advanced life, or at least of mid-age, and is rare in youth. The first attacks, and especially exacerbations, are apt to be induced by the direct action of a draught of cold air or by unusual exposure to cold and damp air, especially when the body has been fatigued or overheated. In many cases no distinct exciting cause can be traced.




  The morbid anatomy of simple chronic articular rheumatism will vary with the severity and duration of the disease. The alterations are such as chronic inflammation of a non-suppurative character might be expected to produce in the joints by one who had learned those characteristic of acute rheumarthritis. In the simple chronic form the proliferating process involves chiefly the synovial membrane, the capsular and other ligaments, and the periarticular tissues; to a less degree the cartilages, and to a much less degree, and exceptionally, the osseous surfaces. The synovial membrane is thickened, slightly injected, and its fringes hypertrophied and more vascular than normally. Little fluid usually exists in the joint unless during an exacerbation, when a moderate amount of thin, cloudy serum may be present; generally only a trace of thick, turbid fluid, containing oil-globules, and in severe cases débris of the cartilages, but no pus, is found. The fibrous capsule and ligaments become thickened, dense, and stiffened by hyperplasia; and sometimes the adjacent tendons and their sheaths, the fasciæ and aponeuroses, undergo similar alterations, so that the movements of the joints become seriously interfered with. In some cases this irritative hyperplasia specially involves these periarticular fibrous structures, and these, undergoing retraction, produce marked deviations, subluxations, and deformities of the articulations very like those observed in rheumatoid arthritis, although the osseous components of the joints are unaffected. Jaccoud gave to such cases the title of chronic fibrous rheumatism.211 It is worth noting that Jaccoud's, Charcot's,212 and Rinquet's213 cases of so-called "chronic fibrous rheumatism" developed out of acute articular rheumatism, while Besnier's was primarily chronic. In simple chronic rheumatism, if protracted, the cartilages also proliferate, lose their semi-transparency and polish, and become opaque and white; they are often rough and traversed by fissures, and occasionally present erosions; and these erosions are either naked or covered with a layer of newly-formed connective tissue, which may occasionally produce fibrous adhesions between the articular surfaces. Points of calcification occur in the cartilages and tendons in very chronic cases. Instances are observed in which the bones exhibit, to a slight degree, the alterations found in rheumatoid arthritis, and are probably transitional between the two affections. The muscles which move the affected articulations in severe cases are often atrophied, and the wasting imparts to the joints an appearance of considerable enlargement.




  

    

      211 Vide Jaccoud, Clin. Méd. de la Charité, 23e Leçon, Paris, 1867.

    


  




  

    

      212 Besnier, Dictionnaire Encyclopéd., etc., t. iv., p. 680 et seq.

    


  




  

    

      213 Du Rheum. Artic. Chronique, etc., par Martial Rinquet, Thèse, Paris, 1879, pp. 28-33.

    


  




  SYMPTOMS AND COURSE.—Simple chronic articular rheumatism presents many varieties. In the milder forms the patient experiences trifling or severe pain in one, or less frequently in two or more, joints, more especially in the knee or shoulder, or both, attended with want of power in the member or with stiffness in the affected articulation. The pain frequently is likewise felt in the soft parts, muscular and tendinous, near the joints, and is usually increased by active or passive movement; it is not always accompanied by tenderness, and rarely with local elevation of temperature or swelling. The wearying aching in the joint is of an abiding character, but is very liable to exacerbations, especially at night; and these come on just before atmospheric changes, such as a considerable fall of temperature, the approach of rain, variations in the direction of the wind, etc., and they usually continue as long as the weather remains cold and wet. A very common symptom is a creaking or a grating which may be felt and heard during the movements of the joint.




  The above symptoms may rarely prove more or less constant by night and day for years, but far more frequently, at least at first, they last an indefinite period and disappear to recur again and again, especially in the cold and changeable seasons of the year. Although in the earlier attacks, and often for a long time, no alteration of structure is perceptible in the painful joints, yet in some instances slight effusion into the articulation may be observed during the exacerbations, or the capsule and ligaments may at length become slightly thickened, or the muscles may waste and produce an apparent enlargement of the joint; and this prominence of the articular surfaces may be increased by retraction of the tendons and aponeuroses—a condition which causes real deformities (deviations, subluxations, etc.) of the articulation and impairs more or less its movements. In very chronic cases a fibrous ankylosis may be established.




  These last-mentioned conditions often entail great and long-continued suffering, and may even cause some anæmia and general debility; but very frequently the general health and vigor continue good, notwithstanding the permanent impairment of the functions of one or several of the large articulations, and the liability to exacerbations often amounting to attacks of subacute rheumarthritis from changes in the weather, fatigue, or exposure.




  Besides the above varieties may be mentioned a not infrequent one consisting of a series of attacks of subacute articular rheumatism recurring at short intervals, involving the same joints, and attended with slight elevation of temperature, febrile urine, perspiration, and moderate local evidences of synovitis, heat, pain, tenderness, swelling, and effusion into the affected joints. This is an obstinate variety, and is often associated with rheumatic pain in the muscles and fibrous tissues of the affected member.




  Simple chronic articular rheumatism, like the acute form, is most apt to affect the larger articulations, knees, shoulders, etc., but it frequently also involves the smaller ones of the hands and feet. Although usually polyarticular, it is prone to become fixed in a single joint, but even then it may attack several other articulations, and may migrate from one to another without damaging any.




  The course of the disease is usually one of deterioration during persistent or recurring attacks, and in many cases the intervals of relief become shorter and less marked; the joints become weaker and stiffer; and although the pain may not increase and the general health may not be seriously impaired, yet the patients may continue for many years or the rest of their lives severe sufferers, unable to work, and often hardly able to walk even with the aid of a stick. Occasionally, after several years of pain and weakness, a sudden or slow improvement may set in and the patient become free from pain and lameness, and only experience some stiffness in the movements of the joints after several hours of rest, and slight thickening of the ligaments and capsule of one or more articulations. The duration of the disease is indefinite; the danger to life trifling.




  The complications of simple chronic articular rheumatism are held by many, and especially by those who regard the disease as constitutional or diathetic, to be the same as those of the acute form, and that they may precede, follow, alternate, or occur simultaneously with the articular affection. All admit that they are observed much less frequently in the former than in the latter. Other pathologists either deny the occurrence of the visceral complications (Senator, Flint) or do not mention them (Niemeyer). It is not denied that cardiac disease may be found in chronic articular rheumatism which has succeeded the acute form, and which may then be referred to the acute attack. The tissue-changes then set up may not have produced at the time the murmurs indicative of endocarditis, but these tissue-changes may have ultimately roughened the endocardium, puckered a valve, or shortened its cords, so that cases of chronic articular rheumatism having a history of an acute attack cannot be safely included when inquiring into the influence of the chronic form upon the heart or other internal organ. Attention has not been sufficiently given to ascertain the frequency of the occurrence of these complications in primary chronic articular rheumatism, and reliable evidence is not at hand. It is not unlikely that the chronic form may slowly develop cardiac changes, as the acute form rapidly does; but when the advanced age of the persons most liable to chronic rheumatism is borne in mind, it must be admitted that valvular and arterial lesions (endarteritis) are observed at such periods of life independently of rheumatism, and referable to such causes as repeated muscular effort, strain, chronic Bright's disease, senile degeneration, etc. Somewhat similar observations are applicable to the attacks of asthma, of subacute bronchitis, of neuralgia, and of dyspepsia, which are frequently complained of by sufferers from simple chronic rheumarthritis. Such affections are common in elderly people in cold and damp climates; they may be mere complications rather than manifestations of rheumatism, or outcomes of the confinement and its attendant evils incident to chronic articular rheumatism, as is probably the relationship of the dyspepsia. There is no doubt of the frequent coexistence of muscular rheumatism with this variety.




  DIAGNOSIS.—Simple chronic articular rheumatism may be confounded with rheumatoid arthritis, with the articular affections of locomotor ataxia and other spinal diseases, with chronic articular gout, with syphilitic and with strumous disease of the joints. The reader may consult the observations made on four of these affections in connection with the diagnosis of rheumatoid arthritis. A few additional remarks are called for in distinguishing chronic articular rheumatism from chronic articular gout, which is often a very difficult problem. Both are apt to be asymmetrical in distribution, to have paroxysmal exacerbations, to recur frequently without damaging the articulations, to have been preceded by acute attacks of their respective affections, and to be uncomplicated by endo- or pericarditis. But chronic rheumarthritis has no special tendency to attack the great toe; it is more persistent than gouty arthritis; it does not, even when of long standing, produce the peculiar deformities of the articulations or the visible chalk-like deposits in the ears or fingers observed in chronic gout. The etiology of the two diseases is dissimilar. There is no special liability to interstitial nephritis in articular rheumatism, nor is urate of soda present in the blood in that disease.




  In chronic strumous or tubercular disease of a joint the youth, the personal and family history, and sometimes the evident defective nutrition, of the patient; the moderate degree of local pain compared with the considerable progressive and uniform enlargement of the joint; the evident marked thickening of the synovial membrane, either early or late according as the disease has originated in the synovial membrane or in the bones; the continuous course, without marked remissions or exacerbations, of the disease; the rarity with which more than one joint is affected; and the tendency to suppuration, ulceration, marked deformity, and final destruction of the joint,—will prevent the disease from being mistaken for chronic rheumatism.




  The PROGNOSIS in simple chronic rheumarthritis is unfavorable as regards complete recovery, and it is chiefly while comparatively recent, and when the sufferer can be removed from the conditions productive of the disease, that permanent improvement, and sometimes cure, may be expected. As a rule, the disease once established recurs. It does not, however, endanger life.




  TREATMENT.—All are agreed that hygienic treatment constitutes an essential, if not the most valuable, part of the curative and palliative management of chronic rheumarthritis. A dry and uniform climate is the most suitable, and there is much evidence in favor of a dry and warm rather than a dry and cold climate. Protection of the body against cold and damp by means of flannel next the skin, sufficient clothing, residence in dry and warm houses, etc., is of prime importance. In fact, all the known or suspected causes of the disease should be as far as possible removed.




  The direct treatment of the disease resolves itself into general and local, and is essentially the same as that recommended for rheumatoid arthritis, to which subject the reader is referred. A few observations only need be made here. Although, like everything else in chronic rheumarthritis, it often fails, no single remedy has in the writer's experience afforded so much relief to the pain and stiffness of the joints as the sodium salicylate; and he cites with pleasure the confirmatory testimony of J. T. Eskridge of Philadelphia,214 of whose 28 cases 75 per cent. were decidedly benefited. Jacob of Leeds also reports some benefit in 75 per cent. out of 87 cases treated by the same agent.215 It must be given in full doses, and be persevered with. Salicylate of quinia should be tried if there be much debility or if the sodium salt fail. Propylamine or trimethylamine is deserving of further trial in this disease. From 100 to 200 grains are given in the day in peppermint-water. Iodide of potassium, cod-liver oil, arsenic, iodide of iron, and quinia are all and several remedies from which more or less benefit is derived in chronic articular rheumatism. The combination of iodide of potassium with guiaiac resin—gr. ij-iij of each three times a day in syrup and cinnamon-water—is sometimes very useful. The writer has no experience of the bromide of lithium (Bartholow). When the skin is habitually dry and harsh a dose of pilocarpine every other night for a few times will often prove very useful.




  

    

      214 Phila. Med. Times, vol. ix. pp. 75-77, 1878, and The Medical Bulletin, Phila., July, 1879, pp. 44-48.
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  Cod-liver oil, iron, quinia, etc., the various forms of baths and mineral waters, electricity, and the several local measures recommended for the treatment of rheumatoid arthritis, are all occasionally very useful in, and constitute the appropriate treatment of, simple chronic articular rheumatism. The dietetic management of the two affections should be the same.




  

    


  




  Muscular Rheumatism.




  SYNONYMS.—Myalgia rheumatica or myopathia; Fr. Rheumatisme musculaire; Ger. Muskelrheumatismus.




  DEFINITION.—The affections included under this term are certain painful disorders of fibro-muscular structures. They are commonly found in persons the subjects of the rheumatic diathesis, and are characterized by pain and often spasm, and sometimes a slight degree of fever. No doubt as our knowledge increases so many attacks connected with painful states of muscles and fasciæ are eliminated from the somewhat uncertain group of muscular rheumatism. True inflammation is not believed to exist, and pathological investigation has rarely shown any morbid changes in the affected parts. The symptoms, therefore, have been attributed to some temporary hyperæmia, slight serous exudation, or neuralgic state of the sensory nerve-filaments. The strongest support is given to this statement from the absence of any marked tenderness in such affected muscles as can be sufficiently examined. In certain cases, undistinguishable clinically, it is quite probable that a periarthritis is in reality the principal factor in the case. In others, again, a subacute rheumatism affecting a joint seems to spread to the adjoining tendinous sheaths, and thus secondarily to attack the muscles themselves, the affection of which may ultimately remain the only condition present.




  ETIOLOGY.—Muscular rheumatism is a very common affection. All ages are liable to its occurrence, but the part affected varies with the time of life, children and young adults being much more subject to torticollis, and older persons to lumbago and general rheumatism of the limbs. Amongst hospital patients the disease prevails more amongst men than women, owing doubtless to the greater exposure of the former to the cold; but amongst other classes the same difference is not seen. It is observed in all countries, but according to some writers it is unusually frequent in tropical climates, although there acute rheumatism is very uncommon. The causes of muscular rheumatism are mainly exposure to cold and strain or fatigue of muscles. If these two conditions coexist—e.g. standing in a draught of cold air or lying on the ground when fatigued—the chances of the affection coming are greatly enhanced. Strain, a twist of the body, or a false step can actively start an attack of this kind, and by the sufferers themselves it is constantly attributed to this cause. The part played by this element is difficult to determine, a very slight strain being often followed by great pain and distress from the subsequent rheumatic affection. Some individuals are specially prone to attacks, the slightest current of air, change of clothing, etc. being sufficient to determine its occurrence. These persons are often found to have suffered from rheumatism in some other form, and thus in them we must consider that the rheumatic diathesis furnishes the reason for their unusual susceptibility. It only remains to mention the fact that a disposition to gout seems to favor the development of muscular rheumatism. In gouty families, therefore, it has been observed to be common.




  SYMPTOMS.—In all cases pain is the prominent, and in many cases the only, symptom present. In all except the more aggravated attacks pain is felt only when the affected part is disturbed. In such when complete rest or fixed immobility is maintained there is comfort, or at most a somewhat dull, uneasy sensation, but when any contraction of the muscles in question is produced, whether voluntary or otherwise, severe often excruciating pain is at once experienced, often giving rise to a sudden cry or causing the features to be contracted in a grimace. The suffering ceases almost at once when the muscular contraction is relaxed. In more aggravated attacks the pain is more severe, and besides persists, though to a less degree, even when there is no contraction. In rare cases when the maximum degree has been attained there is continuous pain, but the affected muscles are persistently maintained in a relaxed condition by means of true spasm in the surrounding muscles. Slow passive movement affects the subject of muscular rheumatism, and may often be accomplished with a little management without causing pain. If, at the same time, these muscles be handled by pinching and slight pressure, it will be found that they are very sensitive to the touch. When some tenderness does exist, it is slight and is not located in the district of the lower nerve-trunks. Pressure even sometimes allays pain. The constant effort to avoid pain gives rise to a feeling and appearance of stiffness, and thus characteristic attitudes and positions of the head, trunk, or limbs are voluntarily and persistently maintained. There is no spasm of the affected muscles; the distortion is the result of stiff contraction of the associated muscles, which thus forcibly fix the faulty one and hold it in a state of relaxation. Cramp or spasmodic contraction of a single muscle of a painful character does, however, sometimes occur in rheumatic subjects, and much resembles the condition above described. In the same persons also muscular rheumatism may occur in a much more fugitive or erratic form, frequently being nothing more than a slightly painful condition of some group of muscles which have in some way been exposed to cold. This may last but a short time, and either spontaneously disappear or be readily removed by exercise or friction. Muscular rheumatism is generally confined to one muscle or a single group of muscles. Those most liable to it are the very superficial and those easily exposed to cold (e.g. the deltoid and trapezius), powerful muscles often subjected to violent strain (e.g. the lumbar muscles), and those aiding in the formation of the parietes of the great cavities.




  This affection very commonly exists without any constitutional disturbances, but sometimes there are present the symptoms of pyrexia—slight elevation of temperature and temporary disorder of the digestive organs—loss of appetite, constipation, and general malaise.




  The acute forms generally last but a few days, terminating by gradual subsidence and final disappearance of the pain. The fugitive kind, already alluded to, may, however, be present more or less during several weeks.




  DIAGNOSIS.—Errors of diagnosis between muscular rheumatism and a variety of other disorders are common. Laymen especially are only too apt to attribute pain felt in muscles at once to rheumatism of these muscles—a term which is badly abused. Some of these errors are of no great interest, but others are of the highest importance, for they may cause the onset of a serious disease to be overlooked. The principal affections to be borne in mind with reference to diagnosis are the following: organic diseases of the spinal cord (notably tabes dorsalis), causing peripheral pains as an early symptom; functional disorder of the same part, as hysteria or spinal irritation; intra-thoracic inflammation; the onset of an exanthem; the pains produced by the chronic poisoning of lead and mercury; neuralgia; painful spasm of muscle from deep-seated inflammation or suppuration. It is sufficient to indicate these various sources of fallacy, which, if remembered, can generally be guarded against by a consideration of the special features characteristic of each one.




  TREATMENT.—The indications for the treatment are mainly two—viz. to relieve the pain and to counteract the diathetic condition generally present. The relief of the pain is accomplished in various ways, according to the seat of the trouble. In severe cases it is proper to resort to the hypodermic use of morphia, to which may be advantageously added some atropia. When the pain is seated in large muscles, the injection will produce better results if thrown not merely under the skin, but into the substance of the muscle. Sometimes perfect rest in bed is necessary to secure the required immobility; in other cases this can better be secured by plaster or firm bandages. Soothing anodynes are extremely useful locally, and counter-irritants also may be used with benefit. Liniments give us a convenient form of application. The best are those containing a considerable proportion of chloroform with either aconite or belladonna, or both. The repeated application of tincture of iodine often gives great relief. Galvanism sometimes proves a rapid cure. Continuous heat is nearly always grateful, and may be applied either in the dry form or by means of soft warm linseed poultices with or without a percentage of mustard. When these are discontinued, care should be taken to protect the affected muscles from cold by keeping them enveloped in flannel or woollen coverings.




  Whilst these local measures are being adopted the constitutional disorder should also receive attention. A diaphoretic action should be set up. For this purpose the hot-air or Turkish bath at the outset would seem to be sometimes really abortive. Of medicinal means amongst the most reliable are liquor ammonii acetatis and Dover's powder. Pilocarpine occasionally proves useful. The fixed alkaline salts are also sometimes beneficial, such as the acetate and citrate of potassium and, at a later stage, the iodide of potassium. In a certain number of cases of muscular rheumatism the sodium salicylate acts promptly and well. This drug will succeed well in proportion as the evidence of the rheumatic constitution is well marked, as shown by the tendency on other occasions to attacks of acute articular rheumatism.




  Persons who are subject to muscular rheumatism should be made to wear warm clothing, avoid draughts, guard against strains and twists, and in other respects to be careful of their general hygiene. Obstinately recurring cases will very often receive benefit from a visit to some of the natural springs known to possess antirheumatic qualities.




  The chief varieties of muscular rheumatism, divided according to the locality affected, require some separate description.




  1. Lumbago, or myalgia lumbalis, is that common form which attacks the lumbar muscles and the strong aponeurotic structures in connection with these. It is more frequently than any other form attributed to some effort of lifting or sudden twist of the trunk, but in many cases it owes its origin directly to exposure to cold. The pain comes on suddenly and renders the person helpless, the body, if he is able to go about, being held stiffly to prevent any movement or bending; if severe, he is absolutely compelled to observe complete rest in bed. The muscles, when handled, appear slightly sore, but no local point of acute tenderness can be found. This fact, with the characteristic shrinking from any movement, distinguishes lumbago from neuralgia and from abscess. Pain in the loins, more or less severe, is such a frequent accompaniment of disorder of several organs and parts that careful examination should always be instituted lest some serious organic disease with lumbar pain as a symptom be mistaken for a simple lumbago. The most important of these are perinephritis, lumbar abscess, spinal disease, abdominal abscess, and disease of the rectum and uterus.




  2. Pleurodynia, myalgia pectoralis or intercostalis. Here the affected muscles are the intercostals, and in some cases the pectorals as well. Spasmodic pain is felt in one or other side of the chest, and is especially aggravated by the movements of respiration; it is rendered intense by the efforts of coughing or sneezing. Pleurodynia may be confounded with pleurisy, the distinguishing features being the absence of fever and the friction sound of pleurisy. Intercostal neuralgia is sometimes with difficulty known from pleurodynia, but in the former the pain is more circumscribed, more paroxysmal, and more easily aggravated by pressure than in pleurodynia, and when severe there are tender points in the course of the nerve a little outside of the middle line posteriorly (dorsal point) and anteriorly (sternal point). Now and then the hyperæsthetic areas become anæsthetic, and even patches of herpes may form in the course of the nerve, when doubt can no longer remain. From periostitis of a rib pleurodynia may be known by the fact that in the one the tenderness is marked in the intercostal space, and in the other in the rib itself. Pleurodynia is a frequent accompaniment of thoracic affections, causing cough, the frequent paroxysms of coughing tending to induce a painful state of the overworked muscles. The pain, which may be very great, can often be controlled by fixing the chest with imbricated plaster or a firm bandage. Dry cups sometimes answer very well; if more active measures are necessary, then hypodermic injections of morphia must be resorted to.




  3. Torticollis, myalgia cervicalis, stiff neck or wry neck, caput obstipum. This term includes those cases of rheumatic idiopathic affection of one or more of the muscles of the side and nape of the neck, which fixes the head firmly in the median line or else in a twisted fashion, with the face turned toward the sound side. The disease can be recognized at a glance by the peculiar manner in which a person will turn his whole body round instead of rotating his head alone. It is much more common in children than in adults. The sterno-mastoid is the muscle chiefly affected, but any of the muscles of the neck may become rheumatic in the same way, and frequently several of them suffer at the same time. The most important point at the outset of an attack of wry neck is to determine whether we have to do with a true rheumatic (idiopathic) disorder, or whether the muscular stiffness is secondary to some spinal or vertebral lesion. The diagnosis is usually founded upon the suddenness of the onset, the absence of other symptoms of nerve disease, and the rapid course of the case, terminating in a cure in a few days. There is nothing special in the treatment of torticollis beyond what has been already said under the general heading.




  Other forms of muscular rheumatism which have received special names and have been separately described are the following: myalgia scapularis or omalgia, when the surroundings of the shoulder are affected; myalgia cephalica or cephalodynia, an affection of the occipito-frontalis; and abdominal rheumatism, when the external muscles of the abdomen are involved.




  

    


  




  Rheumatoid Arthritis.




  SYNONYMS.—Nodosity of the joints (Haygarth); Chronic rheumatic arthritis, or rheumatic gout (Adams); Arthritis, rheumatismo superveniens (Musgrove); Goutte asthénique primitive; Arthritis pauperum; A. sicca; Usure des cartilages articulaires (Cruveilhier); Arthrite chronique (Lute); Progressive chronic articular rheumatism; General and partial chronic osteo-arthritis;216 Arthritis deformans.
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  Neither my space nor time will permit of a history of this disease; it must suffice to say that Sydenham in 1766-69 appears to have first tersely described it and distinguished it from gout; that in 1800, Landré-Beauvais in his inaugural thesis made some observations upon the disease under the title of primary asthenic gout; that in 1804, Heberden, and more especially Haygarth, in 1805, pointed out some of the more striking clinical features of this disease, and distinguished it from both gout and chronic rheumatism under the title nodosity of the joints. The latter author, in the work mentioned, claims to have written a paper upon the subject twenty-six years previously, although it was not published; and to him belongs the merit of having so described the disease as to have given it a place in nosology. Incidental allusions were made to the affection in 1813 by Chomel, in 1818 by Brodie, and by Aston-Key in 1835; in 1833, Lobstein, and about the same time Cruveilhier, pointed out some of the more striking characters of the morbid anatomy of the affection. But it is to Adams of Dublin that we are indebted for the most complete account of the anatomy and of many of the clinical features of the disease—first in a paper read before the British Association in 1836, next in his article on "The Abnormal Conditions of the Elbow, Hand, Hip, etc.,"217 and finally in his able monogram "On Rheumatic Gout" in 1857. The contributions to this subject since that date have been very numerous as well as valuable from the leading countries of Europe, and I must not here attempt to assign to each investigator his proper portion of the work.
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  It may be here remarked that Landré-Beauvais and Haygarth described more particularly that form of the disease which, beginning in the small joints of the extremities, tends to extend to the larger joints in a centripetal way, and to involve many of them—peculiarities which have given rise to the epithets progressive polyarticular chronic rheumatism, peripheral arthritis deformans, and which is the form of the disease usually described by physicians as rheumatic gout, rheumatoid arthritis, nodular rheumatism, and by the other names just mentioned. On the other hand, Key, Colles, Adams in his earlier paper, and R. W. Smith described the disease as it affects the larger joints, hip, shoulder, or knee, to one or two only of which it may be confined; and as this variety is frequently observed in elderly persons, and in them often involves the hip, it is often spoken of as senile arthritis, malum senile articulorum, morbus coxe senilis, mono-articular arthritis deformans, partial chronic rheumatism, and has been described by surgeons rather than by physicians. However, even when beginning in the hip or shoulder, the disease is apt to involve several of the intervertebral articulations, and not unfrequently to extend to other joints than the one first affected, and even to the peripheral joints. Its progressive and general nature is thus evidenced, whether it invade from the beginning a single large joint or several symmetrical small articulations. Finally, on this topic Charcot has insisted that Heberden's nodi digitorum contributes a special form of the disease under consideration, and proposes to call it Heberden's rheumatism or nodosities.218
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  Rheumatoid arthritis presents the clinical varieties or groupings of phenomena just mentioned, at times quite distinctly appreciable from one another, but sometimes more or less blended, yet even then manifesting in their periods of invasion and early stages an adhesion to all of these typical groupings. Charcot has especially dwelt upon these: 1st, the general or polyarticular and progressive form; 2d, the partial or oligo- or mono-articular form; 3d, Heberden's nodosities.




  1st. The symptoms and clinical history of general or polyarticular and progressive rheumatoid arthritis. This is the most common form of so-called chronic rheumatic arthritis, the classical rheumatic gout, or rheumatisme noueux, and it may declare itself, as Garrod and Fuller pointed out, very rarely in an active or acute form, or, as it usually does, in a chronic and insidious form.




  The acute form of rheumatoid arthritis closely resembles the milder varieties of acute articular rheumatism or the best marked examples of the subacute form of that disease. But it presents the following particulars, by which it may generally perhaps, but not always, be distinguished: while the temperature, the thirst, the furring of the tongue, the frequency of the pulse, the articular pains and tenderness, etc., are less developed than in acute articular rheumatism, there is wanting the profuse and continued perspiration, the early involvement of the endo- or pericardium in the inflammation, and the prompt prostration of the strength so commonly witnessed in that disease. On the other hand, while the rheumatoid affection may involve the larger joints—knees, ankles, elbows, and wrists—it almost certainly implicates the smaller joints of the fingers, and often of the toes. There is apt to be greater effusion into the synovial capsules (McLeod's capsular rheumatism) and into the synovial sheaths and bursæ about the affected joints than in ordinary acute or subacute rheumatism; further, the inflammation does not migrate from joint to joint, but obstinately persists in several of them, and more especially in the wrist and in the metacarpo-phalangeal joints of the index and middle finger, perhaps also in the ankles and in the metatarso-phalangeal articulation of the great toe. Instead of disappearing in four to six weeks, the articular inflammation continues, although the pain may abate very much, and the capsules of the joints continue swollen and rather tense. The muscles of the extremities waste, and are the seat of painful reflex spasms which interfere with the movements of the joints; and although the patient is capable of moving about, and is free from all febrile disturbance, one or several of his joints remain permanently swollen, painful, and crippled. Perfect restoration of all the affected joints seldom if ever occurs. In common with other observers, I have met with this acute form most frequently in young women twenty to thirty years of age—several times in connection with recent delivery or rapid child-bearing, or lactation; once after what was regarded by the medical attendant as an attack of acute rheumatism occurring not long after labor. It has been observed in children, and is not uncommon after forty. These patients usually suffer in their general health—become weak, pale, depressed in spirits, and lose flesh. In several cases of this form marked intervals of improvement have occurred; the local disease has ceased to progress, and tolerable comfort has been experienced, perhaps, till pregnancy, delivery, or lactation again determined a fresh outbreak of the disease. Sometimes, however, this acute form steadily advances, and in a year or two establishes changes in the cartilaginous and osseous structure of the affected joints. Such a case I met in a lady of twenty-one who had had a good deal of anxiety as a mathematical teacher, and whose illness set in during vacation while at the seaside. It proved obstinately progressive for several years, until several of the larger joints, as well as the smaller, were badly crippled.




  The primary chronic form is much the more frequent, although between it and the acute variety there are many intermediate grades. For weeks or months the patient may experience numbness or formication and rheumatic pains in the limbs, perhaps with a sense of stiffness in the joints, especially felt after rest or the day after unusual fatigue. Then one or more joints—most frequently the metacarpo-phalangeal of the fingers—become painful, swollen, tender when touched, and inordinately hot; these symptoms may subside under rest or treatment, and after weeks or months recur, either without known cause or from exposure, fatigue, or some impairment of the health. Usually, the original joint is again affected, but frequently one or two more of the same on the other hand suffer likewise. More or less complete remissions of the pain and local inflammation now tend to take place from time to time and alternate with exacerbations or fresh attacks of the local disturbance, and the disease extends, as it were, centripetally and more or less symmetrically to the wrists, then to the elbows, and then to the shoulders, or from the toes to the ankles and thence to the knees—although there is no invariable sequence of this kind—and next to the hands; the knees are specially liable to invasion. Of Haygarth's 34 cases, in 2 the knees alone suffered, and "in all or nearly all the rest the hands, chiefly the fingers, were probably affected." In Charcot's 45 cases the début took place in the small joints of the hands and feet 29 times; in the hands, feet, and one large articulation, 7 times; in one large joint, and later in the fingers, 9 times. Even in this primary chronic form there is usually in the earlier stages some effusion into the joints; the soft parts of the articulation are thickened and swollen; obscure fluctuation in the smaller and very distinct fluctuation in the larger joints may be felt. The pain may be severe, especially at night, and during the exacerbations of the disease it varies greatly in its degree and persistency. The position and shape of the joints are altered, partly by spasmodic retraction of the muscles, and more or less by the effusion into the capsules and adjacent bursæ and sheaths, and the thickening of the soft parts covering the articulations. As the disease progresses further deformities ensue from the growth of new bone around the heads of the bones, the absorption of the articular cartilage, the development of masses of cartilage in the hypertrophied synovial processes and beneath the synovial membrane at the margin of the bones; the relaxation of the articular ligaments; and the displacements and subluxations of the unshapely bones composing the joint. The great wasting of the muscles of the member affected has some share in producing its unnatural appearance. In the advanced stage there is more or less abiding pain, soreness, and stiffness in the affected articulations, violent cramps are experienced in the course of the adjacent muscles, and pains either along the nerves or vaguely down the limbs. Crackings or creakings are to be heard, and grating is to be felt during the movements of the joints; these movements become more and more restricted, so that an immobility almost equal to that of true bony ankylosis is established, this result seldom occurring except amongst the carpal, tarsal, tibio-tarsal, and the vertebral articulations. Interlocking of the osteophites formed on and around the articular surfaces, and in other cases union of these surfaces by the interposition of newly-formed fibrous tissue, produce a spurious ankylosis destructive of the articular functions. In the very advanced stages the feet, ankles, and legs are often considerably enlarged and the integument thickened by a chronic oedematous infiltration, or the bones and soft parts are atrophied and the integument is pale, smooth, and attenuated, resembling parchment or the condition seen in certain stages of scleroderma and tightly drawn over the wasted rigid fingers. This primary chronic form is especially apt to progress steadily for many years, the joints earliest affected becoming gradually more distorted and crippled, and fresh joints becoming invaded until there may hardly remain a single sound articulation in the limbs, or even in the body; and at length the patient may be unable to feed himself or masticate or raise his chin from his sternum or rotate his head or stand.




  The deformities of the several joints, being largely the result of muscular contraction, observe certain general types, which, however, are not peculiar to the disease, but occur in various affections of the nerve-centres, involving paralysis or spasm or both. Charcot has carefully described those met with in the hands, and I must refer to his masterly article upon chronic articular rheumatism for his account of them.




  (1) It must suffice to say here that the predominant features of the hand in chronic rheumatoid arthritis are the following: The first phalanx of the fingers is either flexed upon the metacarpus or extended, and the terminal phalanx in like manner is either markedly flexed or extended upon the second, or these two phalanges are maintained in a straight line, while the first phalanx is, as usual, decidedly flexed upon the metacarpus.219 In all these varieties the hand is pronated; there is a great tendency to deviation of the fingers toward the ulnar border of the hand, although sometimes the deformed fingers stand out, not unlike a bunch of parsnips. The thumb escapes longer than the other fingers, and its metacarpo-phalangeal joint is usually flexed, rarely extended.




  

    

      219 Lectures on Senile Diseases, Syd. ed., trans. 1881. Figs. 1 and 2, Pl. II., on the hand, give good illustrations of these deformities.

    


  




  (2) The great toe, enlarged at the metacarpo-phalangeal articulation, is usually drawn to the outer border of the foot, across and above, but rarely below, the other toes, and the foot is usually abducted and flattened, the prominent internal border resting on the ground. The wrist, elbow, and knee-joints are generally flexed; the distal ends of the ulna and radius, more or less enlarged, project backward; the semi-flexed tibia is drawn backward on the femur and rotated outward, thus rendering the internal condyle of the femur prominent and displacing the patella toward the external condyle, and foreign bodies may frequently be felt in the enlarged knee- and elbow-joints. Finally, the extremities of the affected bones will, as a rule, be found enlarged and misshapen, and nodosities, rims, tips, ridges, and stalactiform growths of new bone may be felt on them.220




  

    

      220 Figs. 12 to 18 and 22 in Adams's Treatise on Rheumatic Gout are nice illustrations of these deformities.

    


  




  The general condition in this chronic form varies in different individuals, and there is no characteristic disturbance of the functions, such as obtains in chronic gout. There is no elevation of temperature, unless to a slight degree during an active crisis of the disease; the tongue may be clean, the pulse tranquil, the appetite and digestion satisfactory, and the urine normal or perhaps pale and of low density. Fuller, however, says that "more generally the complexion is sallow and the skin sluggish, and evidence of mischief is furnished by yellowishness of the conjunctivæ, constipation of the bowels, a pale and unhealthy character of the dejections, excessive flatulence after meals, turbidity of the urine, and fulness of the pulse." My own experience hardly harmonizes with this, and I have seen many persons suffering for years from the general and partial form in the enjoyment of excellent general health. Should, however, the disease develop in a person the subject of menorrhagia or other uterine disorder, or of repeated child-bearing, or after prolonged mental anxiety, some disturbance of the general health fairly referable to such disturbing conditions may be certainly looked for. In the advanced stages the prolonged suffering and confinement often induce anæmia, dyspepsia, and failing health.




  More numerous and exhaustive analyses of the perspiration, urine, and blood in the disease are needed. There is no uniform condition of the skin; general perspirations, chiefly at night, often obtain, but I know of no authoritative report as to the chemical reaction of the sweat in this disease; Garrod221 and Charcot222 vouch for an absence of uric acid in the blood, while Marrot223 found both this acid and the urea below the normal quantity in the urine, although the acid increased notably under baths of high temperature.




  

    

      221 Reynolds's Syst. Med., i. 918.

    


  




  

    

      222 Loc. cit., p. 190.

    


  




  

    

      223 Contribution à l'Étude des Rheum. Artic., Examen de l'Urine et du Sang, Paris, 1879, p. 42.

    


  




  Certain affections other than the articular have been occasionally observed in persons suffering from rheumatoid arthritis, but many even of those authors who regard the disease as a form of rheumatism speak of these affections as coincidences, and not as essential manifestations of the disease. Charcot and Besnier, however, maintain the latter to be their true relation to the articular affection which they regard as chronic rheumatism. The two authors just named allege that all the visceral localizations that occur in acute articular rheumatism may obtain in the nodular form, but that such localizations are infinitely less frequent and serious than in the acute, subacute, or simple chronic forms of articular rheumatism—that endo- and pericarditis undoubtedly do occur in nodular rheumatism, and appear especially where there is an exacerbation of the disease and where there is some approach to the acute state.224 As Charcot has adduced these cardiac affections in proof of the rheumatic nature of rheumatoid arthritis, it is deserving of mention that he had personally met with but two instances of endocarditis and five of pericarditis, four of the latter having been discovered not during life, but in nine autopsies, and that he cites only eight other cases of endo- or pericarditis which had been either published or reported to him. He admits too that there had generally been in these cases, at some former period, an attack of acute rheumatism. Besnier, Homolle, Malherbe, Vidal, and Colombel, in their articles upon the disease under consideration, do not cite a single case in which they have seen cardiac disease in rheumatoid arthritis. On the other hand, McLeod, Garrod, Fuller, Flint, Senator, and Pye-Smith either deny or ignore the occurrence of cardiac disease as a manifestation or complication of this disease. My personal experience coincides with that of those authorities last cited, except in one instance, and that is open to the objection that the patient's father had had acute articular rheumatism, the mother was the subject of chronic deforming arthritis, and the patient had experienced during many winters an affection which began in the smaller joints and permanently damaged them; when first seen by me he had chronic disease of the aortic valves. He may have had true articular rheumatism as well as rheumatoid arthritis. His father had experienced the one, his mother the other. If those instances be excluded in which a former attack of acute rheumatism might be adduced in explanation of the supervention of cardiac disease, but few cases will remain to suggest that rheumatoid arthritis may develop endo- or pericarditis; and when it is borne in mind that in several ways the cardiac affections may have arisen as mere coincidences of the rheumatoid affection, it is well to wait for further evidence before accepting as proved the occurrence of cardiac affections as local manifestations of rheumatoid arthritis. Garrod's observation is still pertinent: "The form of the disease in which acute cardiac inflammation has occurred may be rather that of true articular rheumatism of a very subacute character."




  

    

      224 Loc. cit., 172-175; Besnier, loc. cit., 699.

    


  




  Nor is the evidence at all satisfactory in favor of any special tendency to the following affections, much less of their being local manifestations of rheumatoid arthritis: viz. pleuritis (McLeod, Fuller), asthma (Charcot), chronic laryngitis (Garrod), grave cerebral or spinal disturbances (McLeod, Fuller, Vidal), paralysis agitans, locomotor ataxia, sciatica, trifacial neuralgia, and albuminous nephritis.225




  

    

      225 To mention only some of the many sources of cardiac disease other than rheumatism may be adduced scarlet and other fevers, extension of inflammation from the pleura or lung and other sources of local irritation, powerful or oft-repeated muscular efforts, Bright's disease, senile degeneration, etc.

    


  




  Among the more frequent complications may be mentioned migraine, certain cutaneous affections, more especially psoriasis, prurigo, lichen, and some diseases of the eye, chiefly iritis, which is apt to be relapsing, and sometimes episcleritis. It is remarkable that iritis very seldom occurs as a complication of acute articular rheumatism.




  The so-called rheumatic nodules occur also in chronic rheumatoid arthritis. It is not yet established that they are peculiar to rheumatism and to rheumatoid arthritis. Dr. Stephen Mackenzie has seen them in one instance in tertiary syphilis, the patient not having had arthritis, rheumatism, or chorea.




  2d. The partial or oligo-articular form of rheumatoid arthritis, like the general or polyarticular variety, is usually a primarily chronic affection, insidious in its invasion and slow in its progress. It is chiefly observed in old persons, especially men (senile arthritis), affects frequently a single joint, and chiefly the hip, but occasionally the knee, shoulder, or spinal column, either as a consequence of special injury or of the wear and tear of life, or exposure to cold and wet, or even of what seemed to be simple acute or subacute articular rheumatism or gonorrhoeal rheumatism. When not the result of injury, two or three joints may suffer, both hips or knees, or hip and some of the vertebræ, hip, knee, and ankle of the same limb, and so on. Even in those cases in which the disease for a long time is confined to a single joint and may have been caused by an injury,226 other joints, finally, are apt to become affected, often in a symmetrical order. So that it may seem almost general, or at least polyarticular, just as the converse sometimes happens in the general rheumatoid arthritis of long standing, where the disease becomes greatly aggravated in one articulation and produces great deformity and destruction of it, the others remaining as they were.




  

    

      226 See Ord's case, II., Brit. Med. Journal, i., 1880, 158.

    


  




  The symptoms of this partial chronic form are very much those of the general form already described, but there is usually in the early stages less heat, tenderness, and swelling of the affected joint; the pain is less acute, but more abiding, and, with the exception of more or less stiffness or impeded movement in the joint, it may be the only sign of disease present, so that at this stage of the affection it may be taken for simple chronic articular rheumatism. But the disease persists; the voluntary movements become more painful and difficult; slight exercise of the joint is followed promptly by fatigue and aggravation of the pain, and yet the articular surfaces may be pressed together, and flexion and extension be practised, without causing much suffering. Slowly and continuously alterations take place in the affected articulation; with but little heat or redness it enlarges steadily, the soft parts becoming infiltrated and thickened, or effusion taking place into the capsule; the articular surfaces become irregularly depressed by the growth of osteo-cartilaginous rings, osseous nodosities, and stalactiform processes upon them, and these irregularities, together with one or several loose bodies, may be felt in the joint. The enlargement of the articulation becomes more apparent, owing to the wasting of the muscles of the limb; its movements become more and more restricted and difficult, although perhaps not more painful, and are attended with creakings and gratings perceptible to the ear and hand; and at last nearly all movement of the joint may be prevented by the alterations in the shape of the epiphyses, or by the interlocking of the osseous outgrowths, or in rare cases by actual union of the bones. This form constitutes, par excellence, arthritis deformans. In many instances there is little effusion throughout the process, notwithstanding the grave deformity in progress; hence the term dry arthritis. Even the partial form is sometimes more active in its invasion, as when it very rarely succeeds acute or subacute articular or gonorrhoeal rheumatism, or, more frequently, follows an injury.




  The duration of the partial form is usually very protracted; it may be ten or twenty years. Exacerbations of the disease occur from time to time, in the intervals of which the patient may be free from pain, although the affected joints are seriously crippled.




  The affection is not in itself fatal; the patient may attain an advanced age and die of some intercurrent disease, such as dysentery, pneumonia, cerebral hemorrhage, or other affection incident to old age.




  A description of the features presented by partial rheumatoid arthritis affecting the hip (morbus coxa senilis), the shoulder, and other joints rather appertains to works on surgery, and only a glance at the evidences of the disease in the vertebral column (spondylitis deformans) will here be given. When the cervical vertebræ are implicated the power of rotating the head from side to side is usually preserved and is attended with a crackling noise, while the rest of the cervical region is stiff and the head cannot be bent forward; when the dorsal or lumbar vertebræ suffer the back becomes bent, the patient stoops greatly and cannot stand erect, and his body is shortened and more or less twisted. A careful examination will discover not only the great rigidity of the spine, and as it were fusion en masse of its joints, but in these persons the bony outgrowths may be felt. Occasionally the alteration in the vertebræ by compressing the cord or its membranes, or the spinal nerves and ganglia, may produce neuralgic pains in the cervical, dorsal, lumbar, or sciatic nerves, wasting of the muscles, more or less paralysis, and even vasomotor disturbances.




  3d. Heberden's nodosities are certainly sometimes the effect of rheumatoid arthritis, implicating chiefly, often solely, the distal joints of the fingers, where it slowly forms two little hard nodules about the size of dried peas upon the side of the articulations. These are notably enlarged and their movements impaired, but pain is seldom experienced, and were it not for deviation of the end of the finger to one side or the knob-like excrescences upon the joints—appearances which much disfigure the hand—patients would not speak of the affection. In many cases these alterations likewise involve, but in a minimum degree, the first phalangeal articulations, and less frequently the metacarpo-phalangeal, and even some of the larger joints—the wrist, knee, or hip, etc. Like the other varieties of rheumatoid arthritis, this form occasionally has a more active invasion than is above mentioned, and may be attended by local pain, heat, and redness, or such symptoms may occur as exacerbations of the chronic disease.




  Gout may precede these nodosities, or, as in the case of Charcot's,227 the latter may precede the former by several years. Finally, Charcot remarks that Heberden's nodosities are "often accompanied by asthma, migraine, neuralgia, especially of the sciatic nerve, and muscular rheumatism, and that these manifestations may alternate with the exacerbations of the disease."




  

    

      227 Loc. cit., 198.

    


  




  MORBID ANATOMY.—Every component tissue of the articulations exhibits signs of a chronic inflammatory process. In the chronic form affecting the larger joints the synovial membrane is found more or less congested, opaque, and thickened; at the point of its reflection upon the bones its fringes are thickened and injected and their villosities greatly increased in number, length, and thickness, and in extreme instances have been aptly compared to the wool on a sheep's back. The cartilage-cells normally existing in the synovial fringes likewise proliferate and develop into cartilaginous growths, many of which become infiltrated with lime salts, or even ossified, and in this way originate some of the foreign bodies, pedunculated or sessile, which are found in the joints. These may be attached to the synovial fringes, or imbedded in the membrane itself, or set free by rupture of their pedicles. In some examples these neoplasms resemble in size small melon-seeds; in others they form irregular masses, many of which are as large as hazel-nuts.




  At the outset there is frequently an increase of synovial fluid, richer in mucine than natural, which lessens considerably in the later stages and becomes a turbid, viscid fluid of a dirty white or reddish-yellow color, containing no pus, but degenerating epithelium and fragments of villosities and cartilage. In many cases, more especially of the partial form, very little effusion into the articulations takes place (arthrite sèche).




  The inflammatory irritation excites proliferating and degenerating processes in the cells and basis-substance of the cartilage covering the bones, and the changes described in connection with acute rheumatic arthritis ensue. Those parts of the cartilage covering the bones which suffer pressure in locomotion fibrillate on their surface, and either undergo mucous degeneration, resulting in ulceration and complete absorption, or are thinned and worn away by attrition. In either way the ends of the bones become laid bare. Those portions of the cartilage at the periphery of the joints which escape compression in the erect posture likewise proliferate, but, according to Cornil and Ranvier, in consequence of being covered by the synovial membrane the proliferating elements are retained in situ, instead of escaping into the articular cavity, and develop into actual cartilage, and may ultimately ossify. In this way irregular masses of cartilage (enchondromata) and bone (osteophytes) form around the heads of the bones, enlarging them considerably, altering their shape, encroaching upon the articular cavity as well as extending up the shafts of the bones, and displacing the capsules of the articulations. Similar productions of cartilage sometimes form in the thickened capsules and ligaments, especially in very protracted cases, or these parts become infiltrated with lime salts.




  While these processes are going on at the periphery and the centre of the cartilages, in its deeper layers the proliferating cells are undergoing ossification and rendering the ends of the bones very dense and compact, so that under the attrition to which they are exposed by the articular movements they acquire the smoothness, polish, and white aspect of ivory (eburnated). It is probable that the articular ends of the bones participate in this proliferation and development of bone, which increases their compactness and is followed by eburnation. That the bone itself does sometimes play a part in the hyperostosis which is in progress is shown by an increase of an inch in the length of the right ramus of the maxilla over that of the left in Adams's first plate.228 Forster's229 and Ziegler's230 later investigations confirm this view. Nor is the periosteum exempted from the proliferating process which may have long existed in the several articular tissues, as is shown by the considerable enlargement of the diameter of the shaft of the long bones and by the osteophytes which form on the exterior of the vertebræ and often unite several of them together by a series of osseous splints, interfering with the mobility of the spine. Notwithstanding this development of cartilage and bone upon the exterior of the articular extremities, the interior, especially in old people or in very chronic examples of the general form of the disease, or rarely in the partial form, undergoes degeneration and atrophy. The spongy substance becomes rarefied, thinned, and friable (osteoporosis), so that it has been easily cut or crushed, and it is frequently loaded with fat. True ankylosis of the diseased joints is rare, except in the very small articulations when kept at rest; even under this condition fibrous ankylosis is not of frequent occurrence.




  

    

      228 Illustrations of the Effects of Rheumatic Gout, London, 1857.

    


  




  

    

      229 Forster, Handbuch der Path. Anat., p. 1000.

    


  




  

    

      230 Virchow's Archiv, 1877.

    


  




  Finally, the interarticular fibro-cartilages and ligaments and the long tendon of the biceps degenerate and are absorbed. The muscles in protracted cases suffer simple atrophy, but are sometimes the seat of an interstitial accumulation of fat. Thus far, no lesions of the nerves supplying the diseased joints nor of the spinal cord have been discovered.




  ETIOLOGY.—The causation of rheumatoid arthritis is involved in much obscurity—in part, because sufficient attention has not been paid to its clinical varieties. We will examine first the general progressive form which is the more common.




  In women it prevails during the child-bearing period. It is probably oftenest developed between twenty and thirty, and continues to occur frequently up to the period of the menopause, fifty, after which it develops comparatively seldom. Of Ord's 33 cases, 10 were between twenty and thirty years; 11 between thirty and forty; 9 between forty and fifty; and 3 between fifty and sixty.231 Children are not exempt. E. C. Seguin saw three children of the same family suffering from the disease at ages from two and a half to four years.232 Moncorvo233 met with an example at two years and a half, Laborde at four, and Charcot at ten. It occasionally begins in both sexes after sixty.




  

    

      231 Brit. Med. Jour., 1880, 156.

    


  




  

    

      232 The Med. Record, London, 1877, 797.

    


  




  

    

      233 Du Rheumatisme Chronique Noueux des Enfans, Paris, 1880.

    


  




  It is pre-eminently a disease of females up at least to fifty; after that it is not infrequent in men, and is then often only partial, at least at first. The most frequent progressive form, however, does often occur even in boys.




  It is probably more frequently observed in cold and damp climates than in those of opposite qualities, for cold is regarded as its most common cause. However, it is met with in India and other hot climates. Besnier asserts it is almost unknown in the tropics, but new investigations are needed on this point.




  Direct hereditary predisposition exercises but little influence, according to Garrod, and we certainly often see the disease confined to a single member of a large family, although Seguin saw three young children of one family affected with it, their parents being free from any disease. Trastour three times saw the children of women who were afflicted with nodular rheumatism already suffering from articular rheumatism; and Charcot once saw the grandmother, the mother, and the granddaughter successively attacked. At present I have a patient whose mother at fifty-five and maternal grandmother at sixty became subjects of a crippling polyarticular affection; another of my patients informed me that his mother and a young sister were like himself victims of the disease. This direct transmission appears to be rare, judging from my own experience and from the few instances of it mentioned by writers. But very many authorities maintain that simple acute and chronic rheumatism and gout in the parents predispose to rheumatoid arthritis in the offspring (Charcot, Trastour, Besnier). Now, the facts given in support of this opinion are not numerous. Trastour found that out of 45 cases of nodular rheumatism the father or mother were rheumatic in 10 instances, but the form of the rheumatic affection is not stated. Charcot, Besnier, and Homolle, although believers in the doctrine, do not cite an example in proof. However, in Pye-Smith's 27 cases of osteo-arthritis, five stated that rheumatism had occurred in their families. Thus, two fathers had had rheumatic fever, and one was rheumatic, and two sisters of different families had had rheumatic fever. Besides, the father of a sixth and the grandmother of a seventh had had gout.234




  

    

      234 Guy's Hospital Reports, 3d Series, xix. 348.

    


  




  The evidence in favor of the doctrine that true articular rheumatism transmits an hereditary tendency to rheumatoid arthritis does not appear to be conclusive, although it is highly thought of by those who regard the latter disease as a variety of rheumatism. Some considerations of an opposing character deserve mention. Acute articular rheumatism has very rarely passed continuously into rheumatoid arthritis, and very rarely has been followed at short interval by that disease; and in such exceptional cases the antecedent affection may have been really the acute form of rheumatoid arthritis, which closely resembles acute articular rheumatism. Trastour,235 Vidal,236 Charcot,237 and others admit that acute rheumatism can hardly be placed amongst the antecedents of the rheumatoid affection. Garrod238 with some others states that now and then acute rheumatism acts as an exciting cause of it, which appears to have been Fuller's view;239 he had repeatedly known it to commence apparently as a sequel of acute rheumatism. However, Ord met with a case in which the lesions of rheumatoid arthritis were present in a typical form in a patient who had mitral disease as a result of acute rheumatism, the arthritis having begun as a continuation of the acute attack.240




  

    

      235 Thèse de Paris, 1853, p. 41.

    


  




  

    

      236 Ibid., 1855, p. 9.

    


  




  

    

      237 Leçons Cliniques, p. 214.

    


  




  

    

      238 Reynolds's Syst. Med., 1870, i. 920.
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  That so common an affection as articular rheumatism should occur in the family or personal history of a patient the subject of the rheumatoid arthritis is not improbable; nasal catarrh and many other very common diseases must be frequent antecedents of the rheumatoid affection, yet are not causes of it. Much the same remarks apply to the view that gout in the parents may transmit a tendency to rheumatoid arthritis in the offspring. The experience of English physicians in this matter is hardly reliable, owing to the great prevalence of gout in England. In Canada and many parts of the United States, however, while gout is a rare disease, rheumatoid arthritis is a common one, and the writer has not found an intimate relationship to obtain between the two affections. It is not intended to deny that when the children of rheumatic or gouty parents fail in health owing to their inherited constitutional disease, they become liable to rheumatoid arthritis, for feeble health predisposes to that affection.




  Finally, many of the difficulties connected with this subject are reasonably met by Hutchinson's241 doctrine that there exists a state of tissue-health which is transmissible by inheritance, which involves liability to inflammations of joints and fibrous structures, and upon this arthritic diathesis as a foundation may be built up, under the influence of special causes, a tendency to gout, rheumatism, or any one of their various modifications or combinations.




  

    

      241 Trans. International Med. Congress, ii. 95; Guéneau de Mussy's chap., "De la Diathèse Arthritique," Clin. Méd., 1874, t. i. 317-338.

    


  




  Hutchinson has demonstrated that gout is often followed by rheumatoid arthritis, the lesions characteristic of both affections coexisting in the same joint. Charcot and Cornil had previously observed the same thing.242 Acute and perhaps chronic rheumarthritis have sometimes preceded rheumatoid arthritis. If a predisposition, inherited or acquired, to rheumatoid arthritis exist, the occurrence of gouty or rheumatic irritation in the joints may suffice to induce the peculiar form of disturbance characteristic of the rheumatoid affection, just as injuries sometimes develop the partial form.




  

    

      242 Mémoires de la Société de Biologie, 1864.

    


  




  There is a group of conditions affecting the sexual functions and organs of women which appear to be specially connected with the general peripheral form of rheumatoid arthritis. The disease follows pregnancy, and specially frequent pregnancies, protracted lactation, and various disorders of menstruation. The latter influence obtained in ten out of eleven instances of the disease met with in girls under eighteen by Fuller.243 The frequency of the disease about the period of the menopause has been already mentioned. Todd noticed its coincidence with dysmenorrhoea. Ord in an able and original paper244 has lately dwelt upon ovario-uterine disorder or irritation as a frequent active cause of the disease, having in his opinion met with 33 instances of the kind. The relationship between these various conditions of the functions and organs of generation and rheumatoid arthritis cannot be regarded as settled. Garrod supposed that such conditions, by causing debility, predisposed to the articular disease. Todd, an ardent humoralist, held the nexus between the two to be unhealthy secretions of the uterus, leading to blood impurity; while Ord has ably defended Remak's view that a direct influence of the nervous system is the real link of relationship. It seems necessary to remark that mere coincidence may play a large rôle in the explanation of many of these cases. In 17 at least of Ord's 33 cases the conditions stated by that author cannot safely be adduced as anything more; and it is probable that they would be found present in much the same proportion in any other chronic painful disease of women.
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  Scrofula and phthisis are regarded by Charcot, Cornil, and Garrod as frequent antecedents of rheumatoid arthritis: the first had several times seen white swelling in youth, followed by nodular rheumatism in later life;245 and Fuller found that 23 out of 119 victims of rheumatic gout had lost a parent or one or more brothers and sisters by consumption.246 Chlorosis has several times preceded rheumatoid arthritis. When the prevalence of scrofula, phthisis, and chlorosis is borne in mind, it will not appear strange that they should frequently be found amongst the antecedents of rheumatoid arthritis, without inferring any other relationship between them. Gonorrhoeal rheumatism has also occasionally preceded rheumatoid arthritis, but Ord and Hutchinson are probably correct in regarding that affection as a variety of rheumatoid arthritis.247
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      247 Trans. International Med. Congress, vol. ii. p. 92; Brit. Med. Jour., 1881, p. 158.

    


  




  Cold, especially when prolonged and associated with dampness, is commonly held to be the most common cause of general rheumatoid arthritis. A protracted residence in low, damp dwellings, deprived of the sun's rays and of a free circulation of air, is a condition thought most favorable to the provocation of this disease, perhaps years after the condition has been done away with.




  Poverty and all that it implies are at least frequent antecedents of the disease (hence one of its epithets, arthritis pauperum), as are other debilitating influences, such as night-watching, insufficient food, mental worry, grief, anxiety, etc. Be it remembered, however, that the disease is frequently observed in the well-to-do, who live in dry climates and warm houses, are well fed, and want for nothing; so that the external conditions first mentioned are not essential causes of the disease, and many of them may act merely as adjuvants.




  Direct injury of a joint from a blow, a fracture, a whitlow, etc. may sometimes induce a local rheumatoid arthritis, which may subsequently become multiple and involve several articulations more or less symmetrically.248




  

    

      248 Vide Charcot's and Ord's cases, loc. cit.

    


  




  The partial form presents some peculiarities of causation—thus: it occurs chiefly in advanced life (senile arthritis), much less frequently in middle life, very exceptionally in the very young. Men are much more liable to it than women. It is chiefly this variety which follows injuries, blows, dislocations, pressure, etc., and the disease may then be limited to the injured joint and be monoarticular, or it may extend and become polyarticular, or rarely, as in Ord's case, even general. This monoarticular form appears to be sometimes induced by other local irritations of the articular structures than those following traumatic influences; and as foreign growths in joints and gouty irritation may respectively induce the lesions indicative of rheumatoid arthritis, so, it is probable, may simple chronic rheumatism; and this may be the true relationship existing between these several affections. It is doubtful at present whether purely local irritation or injury of a joint can originate the alterations belonging to rheumatoid arthritis—that is, in the absence of all predisposition to that disease or of the arthritic diathesis. Cold and dampness are generally admitted to be causes of the partial form, but the evidence on this point is not altogether satisfactory. It may be that chronic articular rheumatism is induced by the prolonged operation of damp cold, and that the prolonged rheumatic irritation, aggravated by constant use of the joint and by occasional violence, ultimately superinduces the profounder alterations characteristic of arthritis deformans. It appears highly probable that if the predisposition exist, any long-abiding irritation of a joint, whether the result of violence or disease, may ultimately originate the alterations of the cartilages and bones which obtain in rheumatoid arthritis.




  As regards the etiology of Heberden's nodosities, and their relation to other affections of the joints, the following summary must suffice: They obtain chiefly in advanced life, but do occur rarely in the young; they are probably somewhat more frequent in women than in men; although more frequently seen in the upper classes, the poor are not exempt from them, no doubt because they are specially exposed to slight but oft-recurring injuries of their digits, such traumatism being an exciting cause of the disease, especially when confined to a single joint. The affection is sometimes hereditary; both it and the general or the partial forms of rheumatoid arthritis may coexist in the same family and even in the same person. The alterations in the joints are identical with those found in the general variety of rheumatoid arthritis, and exist without deposits of urate of soda (Charcot). It resembles the general form of the disease just mentioned in its tendency to involve many symmetrical articulations at the same time, and the partial form in the rarity with which it extends beyond the joints first attacked. While Heberden's nodosities, as Haygarth taught, do occur independently of gout and the gouty habit, I believe with Begbie249 and Duckworth250 that in some persons they are evidences of gout or the gouty diathesis.




  

    

      249 Contributions to Practical Med., 1802, p. 29.

    


  




  

    

      250 "On Unequivocal Gouty Diseases," St. Bartholomew's Hospital Reports, vol. xvi., 1880, p. 190.

    


  




  Quite recently a woman aged forty-eight consulted me with these nodosities beginning upon the last joint of the fingers, while she was the subject of vesico-renal irritation and was passing free uric acid in the urine. Hutchinson has twice seen them in combination with a peculiar insidious and painless inflammation of the iris and vitreous body, which occurs in the children of the gouty, yet such children have no deposits of lithates in their joints, nor any lithiasis, nor acute paroxysms of true gout, and he considers that "the last joint arthritis is to be regarded as in part gouty, and in part a kind of articular chilblain."251




  

    

      251 Trans. International Med. Cong., ii. p. 96.

    


  




  Lastly, in some instances they are no doubt the hybrid offspring of an inherited tendency to both gout and rheumatoid arthritis.




  No more important principle in pathology exists than has been of late years insisted upon, especially by Jonathan Hutchinson and in his recent lecture by Sir James Paget252—to wit, that "by inherited dispositions, accumulating and combining or converging in definite proportions, new diseases may be developed and old ones be variously modified."




  

    

      252 Lancet, ii., 1882, 1017-1021.

    


  




  The pathogenesis of rheumatoid arthritis is the subject of differences of opinion very like those existing in regard to acute articular rheumatism. The weight of evidence is in favor of its diathetic relationship to rheumatism; and the doctrine of an arthritic diathesis and of the operation of the causes of the disease through the nervous system appears to be specially applicable to it, with less difficulty than to acute rheumatism, and the probability of a specific germ being its true cause is very remote. What seems to be necessary in addition to the preceding is, that the causes shall be more persisting and oft-recurring, so as to maintain a prolonged local irritation of the articular tissues, or that the neuro-arthritic diathesis shall be highly developed. Under these conditions the prolonged or oft-repeated application of cold and damp to the peripheral nerves, severe or oft-repeated slight injuries to joints, urethral or ovario-uterine irritation, chronic gout or rheumatism, or even, exceptionally, an attack of the acute form of these diseases, may originate rheumatoid arthritis; and all wearing influences, such as anæmia, excessive menstruation, prolonged lactation, innutrition, failing health, mental anxiety, or shock, etc., act as adjuvants in the development, aggravation, and maintenance of the articular disease.




  DIAGNOSIS.—It is perhaps not possible to distinguish with certainty either the acute or the chronic form of rheumatoid arthritis from subacute or chronic rheumarthritis respectively before the characteristic deformities of the former affections have appeared. Acute rheumatoid arthritis, which is comparatively rare, may be said to exist, rather than subacute articular rheumatism, if the disease affect early and chiefly the smaller joints of the hands and feet alone or along with some of the larger articulations, especially the sterno-clavicular or the temporo-maxillary; if the effusion into the joints be abundant; if inflammation persist in the articulations first involved, notwithstanding the invasion of other joints; if the heart escape; if the patient be a female who is constitutionally delicate, or has borne children rapidly, or is the subject of disordered menstruation, or has been attacked soon after childbirth or during lactation;—finally, if, on cessation of the attack, one or more of the joints remain swollen and permanently enlarged and impaired in function. The coexistence of iritis, or a history of a previous attack of that disease not attributable to syphilis or gout, would strengthen the above view.




  Precisely the same considerations serve to distinguish chronic general or polyarticular rheumatoid arthritis from chronic articular rheumatism, with the following qualifications: endo- or pericarditis is not of frequent occurrence in chronic rheumatism, so that this distinction is not available, and chronic rheumarthritis of long standing does sometimes impair the movements of the joints, and even produce slight alterations in them. However, it does not, as a rule, involve so many joints as rheumatoid arthritis; it is less symmetrical in its distribution, and much less prone to implicate the sterno-clavicular, the temporo-maxillary, or the vertebral articulations. Nor does it cause removal of the articular cartilage, enlargement of the heads of the bones, and the formation of osteophytes around them, and of loose bodies in the articulations, together with marked deformities and luxations of the joints. A history of a remote or recent attack of acute rheumarthritis or of chorea, or the presence of chronic valvular disease, would strongly indicate the simple rheumatic nature of the case.




  The partial form of rheumatoid arthritis can with even less certainty than the general be distinguished from chronic articular rheumatism before the characteristic alterations of the joints have been developed, more especially as it is sometimes a consequence of gouty irritation and probably of chronic rheumatism. Chronic arthritis following a traumatic cause, and persisting obstinately in the injured joint is probably rheumatoid, if not strumous, gouty, or periarthritic.




  But before definitely deciding it will be prudent to await the development of some of the characteristic alterations of structure appertaining to rheumatoid arthritis. An affection of the shoulder frequently occurs which resembles in many respects rheumatoid arthritis, and has been well described by Simon Duplay253 and W. Pepper.254 It usually follows an injury, such as contusion, sprain, etc., of the joint, but may be spontaneous; it is unattended by swelling or deformity. Its early symptoms are pain on pressure of the shoulder a little below the outer border of the acromion, and especially behind it and at the coracoid process, also about the insertion of the deltoid and below the acromion during movements of the joint, especially when the arm is raised from the side or rotated inwardly; early restriction of these movements, which increases till a fibrous ankylosis becomes established and scapula and humerus move together as one piece, motion between those bones no longer existing, and forcible attempts to produce it giving great pain, and sometimes producing crepitus in or about the articulation; sometimes early numbness and pain down the member to the hand in the course of the ulnar, internal cutaneous, or the radial nerve; vicious and painful semiflexion of the elbow; after a time wasting of the group of muscles which move the shoulder-joint. Although usually monoarticular and of traumatic origin, I have seen it affect first one and then the other shoulder in the absence of any known injury, and beginning like a neuritis or a neuralgia of the scapulo-humeral nerves. Duplay, however, regards it as a periarthritis. It may be distinguished from the rheumatoid arthritis by the absence of effusion into or enlargement of the articulation, and of deformity of the bones; by the early restriction of the movements and the rapid development of adhesions which fix the articulation; and by the curability of the disease.




  

    

      253 Archives Générales de Méd., Nov., 1872, pp. 512-542.

    


  




  

    

      254 Archives of Med., Oct., 1880.

    


  




  The articular affection of locomotor ataxia sometimes closely resembles monoarticular rheumatoid arthritis,255 but may be distinguished by its sudden invasion, often without pain or fever; the prompt development of a general and often enormous tumefaction of the entire member, with copious effusion into the joint; the early destruction of the articular cartilages, the rapid wearing away of the heads of the bones, and the proneness to spontaneous fracture of their brittle shafts; the prompt absorption of the articular effusion, followed by a relaxed state of the ligaments and a facility of dislocation; the early occurrence of the articular affection, when motor inco-ordination is scarcely developed, and its frequent association with the crises of ataxia or the presence of some of the other symptoms of that disease. The importance of these facts will be especially evident in those examples of ataxic articular disease in which, at an advanced stage, eburnation and deformity of the articular surfaces, with the formation of loose bodies and osteophytes, are observed, just as they are in arthritis deformans.




  

    

      255 Charcot's Lectures on Diseases of the Nervous System, Syd. Soc., 1877; Archives de Physiologie, t. i., p. 161, 1868; ibid., xi., 1869.

    


  




  Articular disease closely allied to what occurs in locomotor ataxia is now and then observed in the early stages of progressive muscular atrophy,256 but while the large joints, more particularly the knee and the shoulder, suffer in the former affection, the phalangeal chiefly and the larger articulations more rarely are attacked in the latter. Of course the peculiar symptoms of progressive muscular atrophy coexisting with those of the articular affection would serve to distinguish the latter from rheumatoid arthritis.




  

    

      256 Remak, Allgem. Med. Central. Zeitung, March, 1862; Rosenthal, Clinical Treatise on Diseases of the Nervous System, translated by L. Putzel, M.D., 1879, p. 286.

    


  




  It is often very difficult to say whether a given case is one of chronic rheumatoid arthritis or of chronic gout; and there is no doubt that in England, where gout prevails, it is not unfrequently associated with rheumatoid arthritis, sometimes preceding and even causing it, much more often following it, for the one does not exclude the other.




  While rheumatoid arthritis most frequently begins in the hand, and is usually symmetrical and bilateral, gout commonly begins in the lower extremities, and especially in the metatarsal joint of the great toe, and of one foot only. Chronic gout is far more frequently preceded by attacks of acute gout than chronic rheumatoid arthritis is by the acute form of that affection; a history of inherited predisposition, of indulgence in the use of wine, ale, porter, and of animal food, of deficient bodily exercise, with perhaps great mental occupation or anxiety, of recurring gouty dyspepsia or of a tendency to lithiasis, would indicate gout, while the absence of these and a history of frequent exposure to cold and wet, of injury to the joint, of previous exhausting disease or drain, of impaired health, debility, or poverty, would strongly imply rheumatoid arthritis. Gout is especially observed in males over thirty, and very rarely in children; general rheumatoid arthritis is chiefly a disease of females during menstrual life, and occasionally occurs in children of either sex.




  The partial form is, like gout, chiefly a disease of men, but occurs generally at a more advanced age than gout. Even chronic gout is more or less paroxysmal, with distinct intermissions; chronic rheumatoid arthritis is more or less abiding and progressive, with only remissions in its course and severity; the former is frequently associated with chronic renal disease, the latter is not. The urate-of-soda deposits about the articulations in gout appear as more or less round or ovoid swellings in the close vicinity of the joints, but not observing their exact level or their general form; softish when recent, they never acquire a bony hardness, and are nearly always capable of slight lateral movement. The skin covering them is frequently stretched and glossy, and may exhibit white spots of urate of soda. The articular nodosities in chronic rheumatoid arthritis are actual osseous enlargements of, or outgrowths from, the articular surfaces, forming part of them, immovable and conserving more or less their form. The integument covering the nodosities is not glossy or dotted with chalk-like specks. The several types of deformity of the fingers previously described, and mainly produced in rheumatoid arthritis by muscular contractions and altered shape of the articular surfaces, are not seen in gout. Finally, if chalk-like concretions are visible in the ears, joints, or finger-ends, or if the blood contain uric acid, gout is present. While rheumatoid arthritis and chronic gout occasionally coexist in the same patient in England, in Canada, where the latter disease is comparatively rare and the former quite common, the writer does not remember to have observed such coexistence.




  Besides the acute syphilitic disease of the joints already alluded to as occurring in children (inherited), a chronic arthritis is observed in the adult amongst the very late lesions of syphilis. It is usually monoarticular, affects the larger joints, especially the knee, and may originate either in the synovial membrane or in the bone and periosteum. In syphilitic synovitis the history of the case, the existence occasionally of soft gummy tumors in the periarticular tissues and of hydrarthrosis, the trivial degree of pain and tenderness, the insidious invasion and chronic course of the affection, and its prompt relief by antisyphilitic remedies, will indicate the nature of the case.




  When it originates in the bone and periosteum, although the invasion may be prompt and the pain at first severe, the latter usually moderates greatly and becomes nocturnal, and the articular surfaces present localized rather than general enlargement (hyperostosis); nodes often coexist; effusion is moderate, unless the synovial membrane is also involved, and full doses of iodide of potassium will soon afford relief.




  PROGNOSIS.—In the polyarticular form the course varies much more than is commonly believed, and the disease must not be regarded as necessarily progressive and incurable. When it occurs in young persons, and in children more especially, although it may suffer exacerbations and remissions for a few years, yet arrest of the disease and recovery of the functions of the joints, sometimes with very little deformity, now and then take place under suitable management. Quite recently a man of thirty-two consulted me about a vesical affection who from the age of eight had suffered every winter for twenty years from rheumatoid arthritis in his hands and feet, and finally in the knees. Yet when seen by me he had been free from pain in his joints for three years, and, although they were somewhat deformed, their movements were remarkably free and painless.




  Several of my younger patients while bearing children rapidly and nursing them have had the disease in their hands or hands and wrists; exacerbations have recurred during subsequent lactations, and yet the disease has either become arrested or progressed very slowly and at long intervals. It is admitted, however, that these are all exceptional cases, and that the tendency both of polyarticular and of the monoarticular forms is to progress, and, either steadily or at intervals and by recurring attacks, to permanently deform the joints and impair their movements. Even under these circumstances, however, the patients may suffer little pain unless when forcible movements of the articulations are attempted.




  On the other hand, while the disease cannot be regarded as curable under the employment of drugs, very much can frequently be done, especially in the polyarticular form, to relieve the suffering and to retard, if not arrest, the progress of the disease, and even to restore sometimes very considerably the functions of the joints. Neither of these forms of rheumatoid arthritis can be said to be dangerous to life, and they often exist ten or twenty years and more without seriously injuring the general health. Heberden's nodosities are incurable, but they are little more than deformities.




  TREATMENT.—The treatment of rheumatoid arthritis is, as a rule, disappointing, and perhaps no affection requires more perseverence and self-reliance on the part of the physician or more hopeful resolution on that of the patient. Our first duty is to make an exhaustive search as to the probable cause of the disease, as its removal is an important step in the treatment of the affection, although such search is frequently futile, and many of the alleged causes may, after all, be mere antecedents or coincidences. However, inasmuch as the pathology of the disease is very obscure, any abnormal condition of organ or function that may be discovered should receive strict and prompt attention, lest it should, either through disturbed innervation or malassimilation or impaired nutrition or defective excretion, be the predisposing or exciting cause of the disease. In women the most careful inquiry should be made into the state of the ovario-uterine organs and functions, and the least departure from their norm should be at once treated. Deficient, excessive, or painful menstruation, leucorrhoea, ovarian irritations, or pain, even displacements of the uterus or ovary, should be corrected as soon as possible. Repeated pregnancy and prolonged lactation, recurring mental anxiety and physical fatigue, defects of diet, want of food, of sunlight, and of good air, residence in damp dwellings, occupations involving exposure to cold and wet, are conditions supplying important indications which too often are beyond the control of the physician, although they peremptorily require his attention. The general form is often met with in anæmic persons and in those of impaired health and vigor, and probably very rarely occurs under opposite circumstances; and there is a consensus of opinion that a lowering system of treatment is contraindicated in rheumatoid arthritis.




  Having efficiently set about correcting or removing these various predisposing or determining causes of the disease, we next direct our care to the disease itself. The remedies which had been found most useful in rheumatoid arthritis before the introduction of salicylic acid were cod-liver oil, quinia, iodine, iron, arsenic, and various mineral waters, employed either externally or internally, usually in both ways. Judging from my own late experience and from the results obtained by Sée257 and other French physicians, as communicated by Jules Compagnon,258 sodium salicylate, given in sufficient doses, promises to be more generally useful in the more acute forms or in the actively inflammatory periods and exacerbations of the disease than any of those agents. Including Sée's cases, Compagnon has related 17 examples of rheumatoid arthritis, most of them of the general progressive form, in which great improvement as regards pain, stiffness, swelling, and even deformity, followed promptly the employment of that salt, even after the failure of other remedies. It proved signally useful recently in a rebellious chronic case of my own. Pollock has lately published an instance in which 5 grains of salicylate of quinia three times a day were in three or four days followed by great relief.259 The testimony already given of Dr. J. T. Eskridge as to the great value of this salt in chronic rheumatism will be held by some to be corroborative of its value in rheumatoid arthritis. It is hardly necessary to say that it often fails in this intractable disease, but it has frequently relieved the pain and swelling and arrested the progress of it, at least for the time, even when alkalies, iodine, arsenic, baths, etc. had failed.




  

    

      257 Bullétin de l'Académie de Méd., Paris, t. v., 2d Serie, 1877.

    


  




  

    

      258 De l'Utilite du Salicylate de Soude dans le Traitement du Rheumatisme, par Jules Compagnon, Paris, 1880.
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  It is probable that less than 45 grains per diem of the sodium salt is of little value in even the most chronic forms, and that the quantity requires to be increased in proportion as the febrile symptoms are active, so that a drachm and a half or two drachms may need to be administered in the day to some persons. It should be given in divided doses at intervals of two hours, and, what is of primary importance, it should be continued for a long time, even after much improvement has resulted, and should be resorted to from time to time, especially during recurrences of the pain, heat, or swelling. It is of consequence, especially in elderly patients, to ascertain that the medicine is being promptly eliminated by the kidneys and to watch its effect upon the heart. The administration along with it of a little old rye whiskey or brandy will sometimes be necessary in feeble people. In those rather common cases in which the skin is inactive and perhaps harsh the salicylate often improves that important organ of oxidation and elimination, and should it not do so the addition of the ammonium carbonate may be tried, especially in feeble persons with weak hearts.




  Moreover, the other drugs which sometimes prove serviceable in this disease may be given at the same time or alternately with the salicylate, or instead of it if it is not found to be of use or is not tolerated. In chronic cases a prolonged course of cod-liver oil, alone or along with malt extract, often seems to be of real service, especially when nutrition is much impaired or when the patient is the subject of acquired or inherited struma. Iodide of potassium, in combination with quinia or other tonic, will often prove signally useful in chronic cases unaccompanied by pyrexia, in which the pains are worst at night. It should be first tried in moderate doses (5 to 8 grains), and be continued for a long time with occasional intermissions, and before discarding it from disappointment—which often arises—15- to 20-grain doses may be given tentatively for a short period. Milk or coffee or Vichy water are good vehicles for its administration. Whether free iodine in the form of the tincture, so highly spoken of by Laségue,260 acts as well or better than the iodide of potassium is doubtful. He gave it at meals, in doses progressively increased from 10 drops to 5 or 6 grammes twice a day, in sherry or sweetened water, and persevered with it for a long period. Garrod has had many restorations to health in severe forms of this disease from the persevering employment of the syrup of the iodide of iron. The iron in these preparations may deserve as much commendation as the iodine, for it has often proved signally useful in this disease, not alone on account of the anæmia which so frequently attends it, but through its beneficial influence upon the nutritive functions and the circulation.




  

    

      260 Arch. Gén. de Méd., 1856.

    


  




  The usual rules regulating the employment of iron are to be observed, and the condition of the digestive organs will demand special attention during its employment. Although the influence of arsenic upon rheumatoid arthritis is not uniform, yet as it sometimes proves really useful261 it should be tried. Like iron, it may prove beneficial in several ways—by improving the quality of the blood, promoting the circulation in the superficial layers of the skin, or exerting some influence upon either the nerve-centres or perhaps upon the vaso-motor nerves of the cutaneous or articular tissues. The last-mentioned suggestion is favored by the circumstance noted by Charcot—viz. that the first effects of arsenic in nodular rheumatism are often intensification of the articular pains, and sometimes the production of redness and swelling where they did not exist before. That author found arsenic without effect or injurious in very inveterate cases and when the disease had appeared at an advanced age. Five to ten minims of Fowler's solution, or of the solution of the arseniate of sodium, which is perhaps less irritating than the former, should be given immediately after meals, and its effects upon the gastric and hepatic functions carefully watched. De Mussy has highly recommended arsenical baths (drachm ss-ij of arseniate of soda to 30 gallons of water), but as the arsenic is not absorbed by the unbroken skin, any improvement which may follow its employment is probably owing to the temperature of the bath or the bath itself.




  

    

      261 As to the value of arsenic in rheumatoid arthritis, see Bardsley's Medical Reports, London, 1807; Begbie, Edin. Med. and Surg. Jour., 1858; Fuller, lib. cit., p. 362; Garrod, lib. cit., 3d ed., p. 534; Guéneau de Mussy, Bull. de Thérapeutique, t. lxvii., 1864, p. 24; Charcot, lib. cit., p. 222.

    


  




  A similar remark has been made respecting the value of the various thermal mineral baths, natural and artificial, so much employed in this disease.262 It is neither the nature nor proportion of their mineral ingredients, but the degree of temperature, which constitutes the essential point in the action of a bath. This, if true, explains the almost equal reputation of the many varieties of thermal mineral springs in the treatment of rheumatoid arthritis and chronic rheumatism. It is this that permits the physician to promise the poor patient as much benefit from the employment of hot baths of simple water as of those of New Zealand, Plombières, or Arkansas.




  

    

      262 Vide Niemeyer, Text-Book Pract. Med., N.Y., 1867, p. 488; Traitement du Rheum. par les bains à haute temperature, par Ch. Aug. Bouther, Paris, 1878.

    


  




  The time for a resort to hot baths in rheumatoid arthritis is when the very violent pains have subsided sufficiently to allow of their employment; and while they may be hopefully used in the most chronic and advanced cases, the earlier they are employed the more curative they are. The temperature of these hot baths need not, as a rule, exceed 95 to 100° F., although some authorities approve of raising the temperature to 110° or 112° while the patient is in the water. A series of twenty to thirty such baths, taken every second day for ten to twenty minutes, is sufficient for one trial, and often effects very great improvement in the disease. The aggravation or return of pain in the joints which often follows the employment of warm baths will cease after the fifth or sixth bath. Garrod's experience of the Turkish bath is not favorable; it very often does much mischief by causing debility, and its excessive use has induced rheumatoid arthritis in persons previously free from the disease.




  Now, while it may be true that simple hot-water baths employed at home are as good as mineral thermal baths taken at their source, it is generally admitted that it is best to send persons who can afford the expense to the springs themselves, where they may drink the waters as well as employ them externally, and at the same time secure all the advantages arising from change of habits, scene, and climate, from restriction to a proper diet, and from the systematic employment of the waters and baths under the direction of persons experienced in their administration, etc. No reliable rules can be laid down for the selection of the mineral waters best adapted to each case: the stronger alkaline waters perhaps had better be used with great care, such as those of Carlsbad, Vichy, Mont Doré, Weisbaden, and after a course of thermal mineral baths at such places as Aix-les-Bains, Wildbad, Bath, Aix-la-Chapelle, etc., Garrod advises resort to some place where the air is bracing and the waters tonic or chalybeate, as Buxton, Spa, Schwalbach, or St. Moritz. In this country good results are often obtained at the Hot Springs of Arkansas and the Hot Sulphur and the Lithia Springs of Virginia. The use internally and in the form of hot baths of the mineral springs of Saratoga, of Michigan, of the Licks of Kentucky, and of California, of St. Leon and St. Catherine's (Canada), is frequently very beneficial. In the selection of the mineral waters to be drunk, and of the temperature and other qualities of the baths to be employed, careful attention must be paid to the condition of the functions of the skin, liver, kidneys, and nervous system; but space cannot be afforded here for the consideration of this extensive topic. Moreover, it occasionally happens that after failure of sulphur or alkaline baths some other form may succeed, as the vapor or hot-air, or tepid or very hot-water bath. If decided benefit follow the first series of baths, recourse should be had from time to time to a fresh series, even for several years, in obstinate cases. Mud and peat baths are much valued in Germany, although they do not always agree with weakly or aged people.




  The local treatment is of equal importance with the general, and it is not unfrequently more effective in restoring the functions of the articulations. In that rare variety, acute rheumatoid arthritis, attended with much pain and heat in the joints, perfect rest in bed is called for, together with other measures adapted to subdue the inflammation and allay the pain. Compresses wet with warm water, rendered anodyne by the addition of laudanum or belladonna, or both, and covered with oiled silk, suit some cases—light linseed poultices, applied moderately warm and extending considerably beyond the limits of the articulation and covered with gutta-percha or oiled silk, in others. As the pain and local heat subside, the tincture of iodine may be applied extensively, or blistering-fluid over limited areas above and below the affected joints, but not on them until the inflammation has very much abated and is becoming chronic. These simple methods should be employed assiduously and be aided by appliances to secure actual rest of the inflamed joints. In the chronic variety complete rest is not needed unless during the acute exacerbations, but the movements should be at first somewhat restrained and be regulated by the effects produced. But the severe pain experienced during the movements must be borne; it will subside promptly. Decided increase of pain and heat in the part, lasting many hours, would indicate more reserve in the use of the joints. It is frequently very difficult to determine when and to what extent movement may be permitted in this disease. No fixed rule can be laid down of universal application, but it may be stated that in proportion as the local disease becomes indolent and inactive may pressure and active movements of the joints be resorted to, for they then have a beneficial influence in preventing stiffness, contraction, and deformity. Indeed, in my opinion it is not wise to delay these movements long even in subacute cases. The editor of this work has especially insisted upon the importance of systematic daily movements of the affected joints as the most essential part of the treatment,263 "combined with thorough massage of all the muscles whose functional activity is impeded and impaired."




  

    

      263 "Some Practical Remarks on Chronic Rheumatism," by Wm. Pepper, M.D., Archives of Medicine, Oct., 1880.

    


  




  The abiding chronic inflammation indicated by local heat, swelling, and inflammation of the affected tissues may be variously treated. The joints may be thoroughly fomented with tolerably hot water or by means of the local vapor bath for half an hour, morning and night, and then be gently rubbed for ten or fifteen minutes with iodine or weak mercurial ointment or with the compound camphor or acetic turpentine liniment, or, if these are too stimulating, with some bland oil, such as cod-liver or neats' foot or cocoa oil, after which should be applied hot-water compresses or linseed poultices or a wrap of soft cotton wool covered with oiled silk and secured by an elastic, moderately tight roller. If these means prove inefficient and the inflammatory process grow more indolent, counter-irritants may be conjoined with or substituted for them. Small fly blisters or strong iodine paint may be applied close to the joints, or the ordinary iodine tincture may be brushed over them, or the above ointments or liniments and one of the bland oils may be more forcibly rubbed in. The prolonged rubbing of these stiff, swollen joints with oil is not valued as much as it deserves.




  Compression of the thickened tissues by means of a thick envelope of cotton wool and thin flannel or rubber bandage sometimes acts very well, probably by reducing the amount of blood and interfering with cell-growth or promoting cell-degeneration. Hot sand-baths to the affected joints are sometimes useful.




  These several measures should be perseveringly applied, and in proportion as chronicity prevails the active and passive movements of the articulations and massage of the muscles and adjacent tissues should be daily and efficiently practised.




  Electricity will often be found an important adjuvant in this as well as in an earlier stage, not only in improving the nutrition of the muscles, but in promoting absorption, allaying pain, and subduing excitability of the peripheral structures, removing muscular contractions, and probably modifying the local inflammatory processes. It appears also in some cases to improve the general health. The constant current is generally the most useful, and should have an intensity of about ten to fifteen milliampères, and be applied daily for ten or fifteen minutes. The positive pole, terminating in a large flat moistened sponge, is applied to the spinal origin of the brachial or lumbar plexus, according as the superior or inferior members suffer, while the negative pole is immersed in a vessel of warm salt water in which the hands or feet are placed. Some apply the negative electrode to the joints and the positive to the limb higher up.264 The faradic current may also be employed on account of its action upon the muscles and small vessels. In the advanced stage attended with marked thickening of the articular and periarticular tissues, with contractions of the muscles and greater or less impairment of movement, the above measures are still our chief resources; but they may be employed more vigorously. We have little fear now of lighting up inflammation; we indeed desire to excite a more active circulation in the part with a view of removing the congested state of the capillaries and venules, so favorable to the development of fibroid growths. In this stage especially vigorous active and passive movements of the affected joints, and massage of the muscles which move them, and gymnastics, are imperatively needed, and it is sometimes almost marvellous what an amount of mobility and usefulness may thereby be restored to apparently helplessly crippled and deformed articulations and members. Persons who have not walked for years are frequently so much improved as to be able to leave their sofa or bed, and with or without crutches or mechanical aids walk about, while their abiding pains depart, and this notwithstanding the permanent deformity of the articular surfaces. (For the various mechanical appliances that are sometimes necessary in this advanced stage works upon surgery may be consulted.)




  

    

      264 Homolle, lib. cit., p. 710.

    


  




  The hygienic measures to be observed are probably very much the  same as those indicated in the article upon simple chronic articular rheumatism—some of them at least—and are such as may be inferred from a review of the exciting causes of rheumatoid arthritis. Be it remembered also that acute and chronic articular rheumatism appear amongst the causes of that disease. We are hardly justified in promising arrest of the disease on removal to a warm, dry, and even climate; yet wealthy patients need not be dissuaded from trying the experiment. The use of flannel underclothing and the employment of tepid or even moderately cool baths, followed by the use of the flesh-brush or rough towel, are important means of protecting persons predisposed to this disease. The ordinary hygienic laws adapted to maintain a healthy state of all the functions, mental as well as physical, are to be observed, for in this disease the influence of the mind over the body is shown by the frequency with which rheumatoid arthritis follows closely upon mental shocks, worry, etc.




  The diet, it is generally admitted, should be of a nutritious character, yet plain and digestible, and, unless specially required to meet certain indications, should not include heavy wines or fermented liquors. However, Garrod affirms that uncomplicated rheumatoid arthritis is not aggravated by the use of porter, ale, or sound wines; and his rule is to give sufficient of these alcoholic beverages to support the tone of the whole system, but not enough to excite the circulation and thereby produce subsequent reaction.




  Finally, the above system of treatment must be persisted in year by year with the object of securing arrest when cure has not been effected.




  

    


  




  Gonorrhoeal Rheumatism, or Gonorrhoeal Arthritis.




  SYNONYMS.—Arthrite ou Arthropathie blennorrhagique, Tripper-rheumatismus, Gonocele, Urethral Rheumatism, Urethral Synovitis.




  ETIOLOGY.—As its name implies, the cause, par excellence, of the disease is gonorrhoea, as was perhaps first indicated by Selle265 and Swediaur,266 although, no doubt, an affection apparently identical is rarely observed associated with non-contagious urethral discharge and with the urethral irritation incident to catheterism and to stricture. I have seen it associated with a simple mucous urethral discharge in a man of gouty habit, married and free from the suspicion of specific infection. Such discharge has been attributed to gouty irritation, to dietetic and venereal excesses, and to the contact of non-specific vaginal secretion; and such origin is well established. More than one observer has noticed a susceptibility to urethritis on the part of persons who have had gonorrhoeal rheumatism. A gouty taint is undoubtedly often present in urethral rheumatism. These non-gonorrhoeal cases require more close investigation than they have received.267 Fournier has not met with them.268
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      267 See Elliotson, "Non-contagious Urethral Rheum.," Med. Times, i. 60, p. 613.

    


  




  

    

      268 Fournier, Nouv. Dict. de Méd. et de Chir., t. v. p. 228.

    


  




  The stage of the gonorrhoea at which the articular affection may appear varies very much. It frequently sets in from the sixth to the sixteenth day of the discharge; it is common enough between the third and sixth or twelfth weeks, and may be delayed as late as the twelfth month. There is no constant relation between the severity of the urethral inflammation and the frequency with which, or the time at which, the articular symptoms arise; and these, once established, appear to be largely independent of the state of the urethra. On the advent of the joint affection the discharge usually continues as it was, although it often abates somewhat. Fresh attacks of gonorrhoea, even when very mild, often develop new invasions of the articular affection, as though an idiosyncrasy existed.




  While the ordinary exciting causes of simple acute articular rheumatism are not necessary to the production of gonorrhoeal rheumatism, they do now and then act as adjuvants. Such are cold, fatigue, and injuries of the joints, and a severe acute arthritis is not infrequently developed during gonorrhoea under such circumstances. Other predisposing influences probably exist, the absence of which in some measure explains the infrequency of gonorrhoeal rheumatism as compared with the prevalence of gonorrhoea. Besnier holds that constitutional rheumatism, the arthritic habit, or l'héredité arthritique, is not infrequently present in the victims of gonorrhoeal rheumatism as a predisposition; Nolen269 found an inherited rheumatic predisposition in 6 out of 88 cases, and that 4 others had had rheumatism before contracting gonorrhoea; and Hutchinson maintains that it is the existence of the arthritic diathesis which enables urethral inflammation to produce gonorrhoeal rheumatism. He says: "From statistics that I have carefully collected I have no hesitation in believing that the predisposing cause of it usually is the inheritance of arthritic tendencies;" and adds, "Very often the subject of gonorrhoeal rheumatism will give a family history of gout." However, the disease often occurs in the absence of any discoverable tendency, hereditary or acquired, to simple articular rheumatism. On the other hand, persons have had one or several attacks of gonorrhoea previously that did not give rise to rheumatism. Nolen's table of 88 cases contains 12 instances of this kind. It is probable that by reducing the resisting force of the organism, scrofula, the so-called lymphatic diathesis, anæmia, and debility favor the development of the disease.




  

    

      269 "Rheumatismus gonorrhoicus," Deutsches Archiv für klin. Med., Bd. xxxii., 1883.

    


  




  Gonorrhoeal rheumatism, like gonorrhoea, is proportionally as well as actually much more frequent in men than in women (111 men, 7 women, Nolen); and the greater proclivity of the former has been attributed to the greater delicacy, sensibility, and complexity of the structures involved in them than in women by gonorrhoea.




  MORBID ANATOMY.—The lesions of gonorrhoeal rheumatism in the early stage resemble closely those of acute articular rheumatism; and it is probable, for opportunities of ascertaining by actual dissection are very rare, that the synovial membrane chiefly suffers. In more advanced stages the joints contain serous fluid in which fibrinous flakes and numerous leucocytes are found; the cartilages may be eroded and softened; and in some protracted cases even the bones may participate in the inflammation, and the changes found in polyarticular rheumatoid arthritis may be developed. Ultimately fibrous adhesions, resulting in ankylosis, may occur. Suppuration very rarely takes place, and it is probable that in such cases pyæmia is added to gonorrhoeal arthritis.




  SYMPTOMS.—Gonorrhoeal rheumatism may attack any of the joints; it most commonly invades the larger at first, more especially the knee; the ankle is next in order of frequency, and then succeeds the shoulder, closely followed by the smaller joints of the hands and feet, which are very seldom affected primarily and antecedently to the larger joints. The temporo-maxillary, the sacro-iliac, the sterno-clavicular, the intervertebral, do not escape gonorrhoeal rheumatism more than they do rheumatoid or pyæmic arthritis.270 The disease most frequently invades several joints simultaneously or successively, but, soon declining in many of them, it finally becomes localized in a few or rarely in a single articulation. It is monoarticular from the first in about 20 per cent. of cases, especially in the knees.




  

    

      270 Vide Fournier, Nouv. Dict. de Méd. et de Chir. Prat., t. v. p. 230: in 119 cases, knee, 83; ankle, 32; fingers and toes, 23; hip, 16; wrist, 14; shoulder, 12; elbow, 11; temp.-maxillary, 6; etc.

    


  




  Gonorrhoeal rheumatism presents several clinical forms: First, Arthralgic: pains of greater or less severity, sometimes increased by movement, but unaccompanied by redness or swelling, affect one or frequently several joints; they wander from joint to joint, are liable to exacerbations, and sometimes resist treatment. This form occurs either in a chronic state in the course of an old gonorrhoea, and without other rheumatic symptoms, or as an acute affection along with other rheumatic symptoms, as in the second form. Second: Rheumatic: in this the symptoms are almost identical with those of subacute articular rheumatism or the more active forms of polyarticular rheumatoid arthritis. Several joints are usually implicated, perhaps suddenly, either quite spontaneously or after chill, exertion, or strain, or rheumatic-like pains having been felt for two or three days in the soles, ankles, or loins, the painful joints become moderately swollen, tender, and hot; pyrexia supervenes with its early chilliness, malaise, and anorexia; the temperature is not high; the profuse acid sweating and the very acid, high-colored urine of acute articular rheumatism are not observed or but transiently and to a very slight degree. In a few days the moderate febrile disturbance subsides, but the local inflammation persists, and extends to other joints, without promptly leaving those first invaded; while lingering in all it often fixes itself in one or more joints, and is apt to produce a copious and rebellious intra-articular effusion. Still, it very rarely involves as many articulations as primary acute rheumatism. The periarticular tissues usually are more involved than in subacute or even chronic primary articular rheumatism. Hence the considerable swelling from oedema on the back of the hand or foot, around the knee, behind the elbow, and the copious effusion into the adjoining bursæ and tendinous sheaths, and in the case more especially of the small joints of the fingers and toes the fusiform enlargement and deformities resulting from periostitis of the articular extremities. The pain, deformity, pseudo-ankylosis, etc. produced by these periarticular processes are very persistent and rebellious, and, although they do usually disappear at last, occasionally the inflammatory irritation extends to the cartilaginous and osseous structures, and rheumatoid arthritis with its permanent deformities results. It is perhaps chiefly in this polyarticular form of gonorrhoeal rheumatism that cerebral, spinal, cardiac, pleural, and ocular complications most frequently occur. In the Third form, or Acute Gonorrhoeal Arthritis, after two or three days of pain wandering from joint to joint, a single articulation suddenly, and frequently about the middle of the night, becomes the seat of atrocious and abiding pain, followed in a few hours by very considerable swelling of the articulation, not due chiefly to articular effusion, but to periarticular oedema and enlargement of the bones. The pain and tenderness are most severe at the line of junction of the articular surface; the swelling begins at that point, and extends widely, especially over the dorsal aspects of the wrists and elbows, the joints most liable to this form, although any articulation may suffer. The joint is also hot, it may be pale, but is usually more or less red, and occasionally presents the appearances of severe phlegmonous inflammation, and excites a sensation of pseudo-fluctuation.271 The affection may resolve, or fibrous ankylosis may ensue, or very rarely suppurative destruction of the articulation may occur, although such issue has been denied (by Fournier, Rollet, Voelker). It is remarkable that, like the other forms of gonorrhoeal rheumatism, the acute inflammatory form is not accompanied by a general febrile disturbance at all proportionate to the severity of the local disease. A Fourth form occurs as a Chronic Hydrarthrosis. Although occasionally accompanying the polyarticular variety, it is frequently observed independently, and is then often monoarticular, and affects especially the knee; however, both knees sometimes are involved. The ankle- and elbow-joints suffer much less commonly than the knee. The effusion into the articulation takes place insidiously, although rapidly producing considerable enlargement of and fluctuation in the joint, without local heat, redness, or tenderness, and often with but little or no pain or pyrexia. It is not as often associated with inflammation of the tendinous sheaths and bursæ or of the eye as the polyarticular form, but it is apt to be very slow in resolving, and may last for two or three months, a year, or several years, and in scrofulous patients may degenerate into white swelling. The formation of pus in the joint is very rare. It occurred twice in 96 cases tabulated by Nolen; hydrarthrosis obtained 12 times; and serous synovitis 64 times; chronic rheumatism or arthritis deformans 5 times; tumor albus once.272 A Fifth form of gonorrhoeal rheumatism, like other varieties of so-called secondary rheumatism, involves predominantly the tendons and tendinous sheaths, the bursæ and periosteum, sometimes without, but far more frequently in association with, affection of the joints. Pain, sometimes severe and increased by movement and pressure and aggravated at night, with local swelling and tenderness, are the symptoms. In their fixity and persistence, their tendency to relapse, and their chronic course these periarticular affections resemble gonorrhoeal inflammation of the joints. Gonorrhoeal bursitis is often severe enough to resemble phlegmon, but it does not end in suppuration; it is most common in the bursæ covering the patella, the olecranon, and especially in that under the tendo Achillis and the deep one covering the inferior tuberosity of the os calcis; but any of the bursæ may suffer from gonorrhoeal rheumatism. The periosteum in the vicinity of the affected articulation and over the most prominent parts of the bones is sometimes the seat of small circumscribed firm nodes which are painful and tender, and may either resolve rapidly or very slowly (Fournier).




  

    

      271 De l'Arthrite aigue d'origine blennorrhagique, par le Dr. André Felix Bieur, Paris, 1881.
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  Along chiefly with the third form of gonorrhoeal rheumatism, or independently, the various muscles and nerves may be the seat of myalgia and neuralgia. The sciatic nerve is specially liable. In the same form are often met those ocular affections observed not infrequently in rheumatoid arthritis and very rarely in acute articular rheumatism—viz. conjunctivitis and iritis. Aqua capsulitis is more common than the others, according to Fournier. The ocular affections may precede, accompany, or alternate with the articular, and, not being due to direct introduction of the urethral contagium into the eye, are regarded as manifestations or localizations of gonorrhoeal rheumatism. The varieties of erythema sometimes present in primary acute articular rheumatism have been observed in gonorrhoeal rheumatism.




  Much difference of opinion obtains as to whether inflammations of the heart, lungs, and serous membranes occur as manifestations or localizations of true gonorrhoeal rheumatism. Even those who, like Besnier, contend for the rheumatic nature of gonorrhoeal rheumatism admit that they are quite exceptional in that affection. Endocarditis is probably more frequent than pericarditis, and the aortic are more liable than the other valves to suffer. Gonorrhoeal endocarditis has been observed without the articular affection, although it is especially when several joints are involved and the pyrexia is well marked in gonorrhoeal rheumatism that the above visceral complications occur. While admitting that Morel,273 Marty,274 Pfuhl,275 and others have reported what appear to have been authentic cases of gonorrhoeal endocarditis, I would remark that it must be almost impossible at times to distinguish a polyarticular acute gonorrhoeal rheumatism from ordinary acute articular rheumatism, and that in other instances the possibility of pyæmia developing in gonorrhoea, and producing both the articular and the visceral lesions, or the latter only, cannot be denied. And the same remarks are applicable to the cerebral and spinal disturbances that Vidart and others have recorded as occurring in gonorrhoeal rheumatism.
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  The course, termination, duration, and prognosis need not be insisted upon after what has gone before. The duration is very variable. Many recover in four to eight weeks, many not for three to six months and longer; relapses are of frequent occurrence; complete and tolerably prompt recovery is not uncommon in first attacks and in young and healthy subjects; rebellious persistency, and even deformity, with impairment of the articular movements, and not infrequently even fibrous ankylosis of one or many joints, sometimes including the vertebral, may be observed. Indeed, the most formidable examples of spondylitis are associated with gonorrhoeal rheumatism as its exciting cause.276 These unfavorable issues are most apt to follow repeated attacks in unhealthy and especially scrofulous persons. Both rheumatoid arthritis and strumous articular disease have appeared as sequels of gonorrhoeal rheumatism. Life is not endangered, except in very rare instances in which cardiac or cerebral complications obtain; and to stiffened enlarged joints the functions may often be restored by efficient treatment.




  

    

      276 Brodfurst cites two such cases: Reynolds's System of Med., i. 980. So does Nolen in an elaborate article upon rheumatismus gonorrhoicus in Deutsches Archiv für klin. Med., Bd. xxxii., 1883. I had not seen it before this paper was written.

    


  




  DIAGNOSIS.—In some instances no doubt what appears to be ordinary gonorrhoeal rheumatism, owing to the coexistence of urethral discharge and articular inflammation, is really pyæmic arthritis. The intermediate link in the causation may be suppuration in the prostate or its veins or in the testicle or the penis or in its dorsal vein, or the urethral pus may undergo changes and become septic and be absorbed. In other instances it is highly probable that true primary acute articular rheumatism sometimes occurs coincidentally with gonorrhoea. If in addition to the presence or recent existence of gonorrhoea the case present several of the following features, gonorrhoeal rheumatism may be said to exist: moderate or mild pyrexia and articular pain; the number of joints attacked being few, with a tendency to concentration in one, either from the first or secondarily; no migration from one joint to another; no delitescence, but marked chronicity and indolence, with a tendency to hydrarthrosis and to implication of the synovial sheaths and bursæ; an absence of cardiac complications; the frequent and often early coincidence of special ophthalmic affections.




  TREATMENT.—The patient should be confined to bed, so as to secure rest to the inflamed articulations, and when severe arthritis (third form) exists an efficient splint is peremptorily required, and its application is often followed by prompt relief to the pain. It should be retained until not only all pain, but all tenderness on pressing the articulation, has disappeared. In short, the principles and details of local treatment suited to gonorrhoeal rheumatism are the same as those recommended for rheumatoid arthritis, which it so closely resembles; and the reader is referred to that article for information. Although there is a greater proclivity to copious effusion into the joints in gonorrhoeal rheumatism than in rheumatoid arthritis, there is less to those deeper lesions which affect the bones, and complete recovery is usually more certain and more prompt in the former than in the latter. Measures to prevent stiffness and even ankylosis of the articulations are often an urgent indication. In the general treatment, also, almost the same remedies are indicated as have been recommended for rheumatoid arthritis. The salicylate of sodium, given freely, is sometimes signally useful, more especially when several joints are acutely inflamed. In the more chronic stages, when much articular effusion exists, a prolonged course of potassium iodide is occasionally beneficial. The local measures, however, simultaneously employed, doubtless co-operate efficiently. Iron and quinia will frequently be demanded by general debility, anæmia, and impaired nutrition; and the same may be said of cod-liver oil, extract of malt, etc. The circumstances under which the various baths are likely to be useful have been mentioned in connection with the treatment of rheumatoid arthritis.




  The gonorrhoea should be treated in the same way that it ought to be if no arthritis existed. The rest, the moderate diet, and even the salicylate of sodium, favor its removal, but the frequent employment of mild astringent injections should not be omitted.
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      BY W. H. DRAPER, M.D.

    


  




  

    


  




  




  

    


  




  DEFINITION.—Gout, as a disease, in the traditional acceptation of the term, is a specific arthritis, characterized by the deposit of the salts of uric acid in the affected joints. Gout, as a diathesis, is a blood crasis in which there is an accumulation in the blood serum of the uric acid salts, the consequence either of the increased formation or of the defective excretion of these products of proteid metamorphosis. The manifold irritations of the different tissues, and the accompanying subjective and objective symptoms provoked by this dyscrasia, are termed gouty.




  SYNONYMS.—(a) Eng., Gout; Lat., Gutta; Fr., Goutte; Sp., Gota; Ger., Gicht—derived from the nomenclature of humoral pathology and descriptive of the distillation (goutte à goutte) of the poisonous humor into the joints—arthritis uratica. (b) Gouty diathesis; constitutional gout; irregular gout.




  CLASSIFICATION.—(a) Gout as a specific form of articular inflammation is classified according to its location—cheiragra, onagra, podagra, gonagra, etc. (b) Gout as a constitutional disease is classified, 1st, according to the structures affected—e.g. articular gout; tegumentary gout, embracing mucous as well as cutaneous affections of gouty origin; nervous gout; parenchymatous or visceral gout; 2d, according to the degree of the inflammatory process—acute, subacute, and chronic; 3d, according to certain irregularities manifested in the development and progress of gouty lesions as metastatic, retrocedent, and suppressed gout. This classification of constitutional gout is based upon the well-recognized clinical observation in the history of gouty persons and gouty families, that the characteristic lesions of the joint-structures are often correlated with lesions of the skin, mucous and serous membranes, vessels, nerves, and parenchymatous organs, which are marked by the same blood dyscrasia that exists in articular gout, and which are most successfully treated by the same measures which experience has suggested in the management of the arthritic disease.




  Musgrave in his work1 treats of a great number of varieties of gout, as follows: De arthritide anomala; de colica arthritica; de diarrhoea arthritica; de dysenteria arthritica; de abscesse intestinorum arthritica; de melancholia arthritica; de syncope arthritica; de calculo renum arthritico; de asthmate arthritico; de catarrho, tussi, et peripneumonia arthritica; de phthise arthritica; de angina arthritica; de capito dolore et vertigine arthritica; de apoplexia arthritica; de paralysi arthritica; de doloribus in corpore vagis, fixis; de ophthalmia, de erysipelate et achoribus arthriticis; etc.




  

    

      1 De Arthritide Anomala, sive Interna, Dissertatio, Geneva, 1715.

    


  




  HISTORY.—The records of medicine furnish simple evidence of the prevalence of gout in all ancient as well as in modern civilized communities. Its origin in the perversion of physiological functions was as clearly recognized by the prophets of the old testament of the medical art as it is by the founders of the gospel of modern science. The refined processes of animal chemistry have simply revealed the materies morbi which was foreshadowed in the "peccant matters" of the humoralists, which were supposed to be distilled into the joints and other structures, provoking inflammation and tophous deposits. This is the most notable and interesting fact in the history of gout, that it has from the earliest times been regarded as a specific form of arthritis and dependent upon the circulation in the blood of peccant matter. It was not, however, until the latter part of the eighteenth century, when Murray Forbes, and a few years later Wollaston, called attention to the fact that uric acid was the chief ingredient in urinary calculi and in tophous deposits, that our knowledge of the pathology of gout may be said to have had its beginning. The demonstration by Garrod, in 1848, of the presence of lithate of soda in the blood of gouty persons, also marks an era in the history of the pathology of gout.




  While the humoralistic theory of gout has prevailed almost to the exclusion of all others, it is historically interesting to note that the views of the solidists, as represented by Cullen, who maintained that "gout was an affection of the nervous system in which the primary moving powers of the whole system are lodged," have been recently revived and are attracting considerable attention.




  ETIOLOGY: PREDISPOSING CAUSES.—Heredity may be regarded as the most prominent of the predisposing causes of gout. Statistics of arthritic gout show this tendency in a varying but always large proportion of cases. Scudamore observed it in nearly 60 per cent. of his cases; Garrod, in 50 per cent. of his hospital cases and, in a much larger proportion, in his private practice; Gairdner found it in 140 out of 156 cases. If all the manifestations of the gouty vice were taken into consideration in determining the influence of heredity, it would doubtless be shown in a still larger percentage of cases.




  It is generally supposed that there is a greater frequency of inheritance from the male ancestors and in the male descendants. This may be explained by the fact that men are more exposed to the other predisposing and to the exciting causes of gout. My own experience leads me to suspect that if we took into consideration the irregular manifestations of this morbid inheritance, we should find it as frequently in the female, both in the ascending and descending line; of the greater frequency of acute articular gout, however, in the male, there can be no question. While it is true that acute attacks are comparatively rare in women, both before and after the menopause, it is undeniable that the subacute and chronic forms of gouty arthritis are by no means rare in them, both before and after the cessation of menstruation. The Hippocratic proposition that women enjoy immunity from gout by reason of the menstrual flux can hardly be entitled to much consideration in view of the fact that they are commonly less exposed to the exciting causes of the disease, and that when they subject themselves to the same vicious habits which entail the disease in men they suffer like men.




  Statistics as to the age at which articular gout is most often developed show that the larger proportion of cases occurs in the decade from thirty or forty. It is rare before twenty, and the frequency diminishes rapidly after sixty. Some well-authenticated cases have been observed before puberty in children in whom the hereditary taint was strongly developed. Gairdner claims to have seen several cases in infants at the breast. Trousseau saw a case in a boy aged six, and Garrod in a youth of sixteen. At the other extreme Garrod reports a first attack at the age of eighty, and another in the ninetieth year. The cases at the extremes of age are certainly rare, and other causes of arthritic inflammation might easily be invoked to explain them. It is a significant fact that the largest proportion of attacks of acute articular gout occurs after the period of complete development is ended and before the period of degenerative changes has begun, when the necessities of growth have ceased and food is required only for the nutrition of the tissues, the maintenance of vital energies, and the demands of work.




  Much stress was laid by the earlier writers on the effect of temperament as a predisposing cause of gout. The vague ideas involved in the classification of mankind according to temperament may be said to have lost their influence in the scientific conceptions of modern pathology. Gout is observed in persons exhibiting the most diverse peculiarities in physical conformation and physical disposition. The true interpretation of the facts in regard to the relations of temperament to gout, so far as those relations exist, would seem to be that the conditions which give rise to gout are responsible also for the physical and moral idiosyncrasies of gouty subjects.




  A vicious hygiene may be regarded as one of the chief predisposing causes of gout. The disease is essentially one of advanced civilization, and is alike the product of the luxury and the misery which a high civilization entails. It is a common error to suppose that gout is the consequence only of luxurious living. If the essential cause of the disease is the circulation of imperfectly oxidized plasma, then there are two ways in which this defective oxidation may be brought about: either there is an excess of food ingested beyond the capacity of the individual, under the most favorable conditions, to consume, or the conditions of oxidation may be so impaired that the complete combustion of even a moderate supply of food is impossible. Perfect oxidation requires an even balance between the amount of food ingested and the oxygen inhaled. A consideration of this axiom explains several circumstances in the history of gout. As has been remarked, the disease is rare during the period of growth and development, when the processes of nutrition are active and the consumption of food in excessive quantities is rendered possible by the large demands for the needs of the growing body and for the development of active energy. It is common in adult life when the processes of nutrition are less active, when growth is complete, and when the supply of food must be regulated according to the amount of energy to be developed. It must also be observed that while the disease is most frequently caused by excesses in the consumption of food, it is also often the consequence of an insufficient supply of pure air; hence we find it often among those who cannot be accused of gluttony, but whose occupations or poverty compel them to live and work in a vitiated atmosphere.




  The influence of alcoholic liquors in the production of gouty dyscrasia is generally acknowledged. There seems to be a striking difference, however, in the effects of the distilled and fermented preparations of alcohol in this respect. Gout is certainly more prevalent in countries where large amounts of fermented liquors are used than in those where distilled spirits are chiefly consumed. The disease is more prevalent, for example, in England than in Scotland or Ireland, especially among the lower classes; it is said also that it is rare in Russia and Poland, where spirits are more exclusively used. There is a difference also in the predisposing influence of the different varieties of fermented liquors in the production of gouty dyscrasia. The heavier wines, sherry, madeira, and port, are known to be more mischievous in this respect than the lighter wines of France and Germany, though there is abundant clinical evidence of the fact that even these wines, and especially the richer clarets. Burgundies, and Rhine wines, frequently give rise to acute gout and the gouty habit. There can be no question as to the pernicious effects of the malt liquors as gout-producers. The great frequency of gouty diseases particularly among the lower classes who consume these beverages in large quantities is undeniable. This is true especially of the stronger English and Scotch ales, and to a less degree of the lighter English, American, and German beers. The effect of cider and perry as gout-producers is also well recognized. It has been observed in certain districts of England where cider is largely consumed, and, though acute articular gout is said not to be a common disease in New England, where cider has always been much used, there can be no question that it often leads to the development of the irregular forms of gout. As one of the forms of fermented alcoholic beverages containing, in its fresh state especially, a large amount of sugar, it favors the production of the acid dyspepsia which is a common antecedent in the formation of a gouty dyscrasia.




  In 1854, Garrod called attention to the fact that a considerable proportion of the gouty patients in hospital practice—at least 30 per cent.—was represented by painters and other workers in lead. This statement has since been confirmed by other observers, and the association of the characteristic symptoms of this form of metallic poisoning, such as the blue line on the gums, colic, and the different forms of paralysis, with both articular and visceral gout, especially the contracted kidney, is certainly frequent. The relation, however, of saturnine poisoning to gout in this association is not easy to determine, Garrod himself pointing out that while the women in the lead-works frequently had the colic, they but rarely had gout. The difference in susceptibility of different individuals to all forms of metallic poisoning is well recognized. It is more strikingly observed perhaps in mercurial and arsenical poisoning than in that of lead. It is well known that the internal use of lead as an astringent in cases of hemorrhage and intestinal catarrh is occasionally, though very rarely, followed by the evidences of lead-poisoning. This difference in susceptibility is perhaps explicable on the theory that persons inclined to gout have less power in eliminating the metal than those who are not gouty, so that it is possible that plumbism is the effect rather than the cause of gout, as has been commonly supposed.




  Tanquerel des Planches found none of those changes in the kidneys as the result of plumbism such as are frequently met with in gout, and Rosenstein, who was able to produce saturnine epilepsy in dogs, found no renal changes to have occurred. Charcot and Gombault in recent experiments of feeding guinea-pigs with lead found changes in the kidneys similar to those produced by tying the ureters.




  EXCITING CAUSES.—Paroxysms of acute or subacute gouty inflammation of the joints, skin, or mucous membranes, as well as the neuroses of gouty origin, are excited by a variety of causes: errors in diet, both as to quantity and as to specific articles; excesses in the use of fermented liquors—even moderate indulgence, in persons with strong gouty tendencies—are perhaps the most common exciting causes. Sudden changes in temperature, and especially sudden changes in barometrical pressure, sometimes excite and often aggravate the sufferings of gouty persons. Blows, contusions, and mechanical strain frequently determine arthritic attacks; the large proportion of paroxysms affecting the metatarso-phalangeal joint of the great toe is explained by the fact that this joint is more exposed than any other to strain and injury. Finally, nervous exhaustion, from any cause, from overwork or sexual excesses, from grief, anger, or shock, may provoke any of the inflammatory or neurotic consequences of this disease.




  PATHOLOGY.—It would be impossible in the limits of this article to review the many theories that have prevailed in regard to the pathology of gout, or even to discuss fully those that may be said to divide professional opinion at the present day. Since the discovery, by Garrod, of the salts of uric acid in the blood-serum of gouty patients, the humoral pathology of gout has certainly had the largest number of adherents.




  The lithæmic pathology may be said to be based primarily upon the chemical theory of digestion or food-transformation. This theory proceeds upon the idea that every atom of albuminous or carbonaceous food that enters the body, whether it goes to the construction of tissue or is destined for the direct conversion of potential into active energy, is finally eliminated, for the most part, as urea, carbonic acid, and water. This transformation, of course, is supposed to be effected by a process of oxidation, but neither the exact mode of transformation nor the share which the different organs and tissues take in its accomplishment can be said to be certainly known. Recent investigations seem to indicate that the liver is chiefly concerned, not only in the metamorphosis of the carbohydrates, but also in the formation of urea, so that the arrest in the conversion of starches and sugars which results in glycosuria, and the check in the metabolism of the proteids which give rise to lithæmia, may both have their origin in hepatic derangement. The not infrequent association of glycosuria and lithæmia in the same patient, and the frequent alternation of gout and saccharine diabetes in gouty families, are significant facts in support of the common origin of these diseases.




  The purely chemical theory of gout and diabetes, that they are diseases of suboxidation—a theory most ably advocated by Bence Jones2—has much to commend it from the valuable suggestions which it affords in the clinical management of these maladies; but it must be acknowledged that while a defective oxidation seems to be an essential factor in the production of gout and diabetes, it is impossible to reduce the process to the simplicity of a chemical equation. It cannot be claimed that the complex chain of transformations which organic chemistry has demonstrated in the destructive metamorphosis of albumen and starch in the laboratory is represented in the vital chemistry of the body. All that can be said in the present state of knowledge is, that the metabolism of food is in its nature a chemical analysis, modified and regulated by vital force, and resulting in the building up of tissues and in the conversion of potential into active energy. Imperfect blood-elaboration must depend upon much besides a disturbance of the balance between the amount of food ingested and the oxygen inhaled, though this must unquestionably be an important factor in its production. Heredity and the mysterious influence of the nervous system complicate the problem of the malnutrition which leads to gout, in such a way that while the general proposition may be maintained that gout is a disease in which suboxidation occurs, it is not possible to affirm whether suboxidation is the essence of the disease or only one of its phenomena.




  

    

      2 Lectures on Some of the Applications of Chemistry and Mechanics to Pathology and Therapeutics, H. Bence Jones, London, 1867.

    


  




  It is probable, however, that the pathogenesis of the gouty dyscrasia involves a much more complex process than the simple accumulation of uric acid salts in the blood. Uric acid, like urea, is one of the normal results of the metamorphosis of the albuminous foods and tissues. In birds and reptiles it takes the place of urea as the final issue of this metabolism. It has been supposed, as one atom of uric acid can be split by oxidation into two atoms of urea and one of mesoxalic acid, that uric acid was the penultimate of urea, the result of a lower degree of oxidation. It is by no means certain, however, that it is a necessary antecedent of urea. In birds, who consume by their rapid breathing an enormous proportion of oxygen, as well as in the slow-breathing reptilia, the nitrogenous excrements are in the form of urates; and under such divergent conditions it is impossible to explain the variations in the proteid metabolism by varying degrees of oxidation. The only reason that can be assigned for the elimination of the nitrogenous waste in some animals in the form of urea and in others in that of urates is the teleological one that the urea is destined for a fluid and the urates for a solid excretion.




  But apart from these physiological objections to the theory that uric acid is necessarily the offending substance in gout, it is well known that uric acid salts accumulate in the blood in febrile diseases, in disorders of digestion, and in anæmia—notably in splenic anæmia—and do not produce either the symptoms or lesions of gout. Todd maintained that gout might occur without an excess of uric acid in the blood; and it is certain that in the atonic and irregular forms of the disease uric acid may not be found in excess in the blood or appear in excess in the urine. Another significant circumstance in the history of gouty persons tending to show that uric acid may be, after all, only an epiphenomenon in the disease, and not its exciting cause, is that the power of digesting farinaceous and saccharine foods in this disease is markedly diminished. To such a degree is this true that sufferers from the gouty dyscrasia are most promptly relieved of their symptoms of primary indigestion by restricting their diet very largely to albuminous foods; and not only does such a diet diminish the dyspeptic symptoms, but I am persuaded by a considerable experience that it is one of the surest prophylactics against the recurrence of gouty lesions. It is well known that the fermented preparations of alcohol are among the most frequent exciting causes of acute gout, and cases are by no means infrequent in which indulgence in sweet foods and in fruits will provoke many of the well-recognized local lesions of the disease.




  The explanation of this anomaly in the uric acid pathology of gout may possibly be found in the suggestion of Garrod, that the deposition of the urates is caused by their insolubility, and, as this insolubility is increased by the diminished alkalinity of the serum, that the evolution of the acids in the digestion of the carbohydrates so diminishes the normal alkaline state of the blood that the uric acid salts are more readily precipitated. But even if we accept this explanation, the fact remains that as efficient factors in the production of the gouty diathesis the carbonaceous foods may play as large and perhaps a larger part than the albuminous foods. It would seem, therefore, in view of the conflicting evidence in regard to the theory of the uric acid origin of gout, that the chemical pathology of this dyscrasia is still involved in considerable obscurity.




  The recent advances in neuropathology have revived of late years the views of Cullen on the pathology of gout. Dyce Duckworth3 has lately advocated the theory that gout is a trophoneurosis. This theory grows out of the recognition of the protean manifestations of this disease, and especially of the neurotic element which is so prominently developed in its evolution. The frequency of purely nervous symptoms in gouty persons is a fact which is daily brought to the notice of those who have much opportunity to study the disease. These symptoms may be said to affect all the functions of the nervous system; among these we may mention psychical disturbances, such as hypochondriasis and hysteria; derangements of sensation, such as neuralgias and dysæsthesias of every variety; and spasms of voluntary and involuntary muscles, such as cramps, grinding of the teeth, asthma, and vesical tenesmus. Another fact which arrests attention in the history of gouty persons is the frequency with which purely nervous influences determine attacks of gout; the effect of nervous exhaustion, whether provoked by overwork or mental anxiety, or the more explosive discharges of nerve-force in rage and great emotional excitement of any kind, is well recognized as a frequent precursor of gouty lesions. The influence of certain diseases of the nervous centres also, such as cerebro-spinal meningitis, Pott's disease, and tabes dorsalis, in determining arthropathies and lesions of the skin and mucous membranes, furnishes a striking analogical argument in favor of the possible nervous origin of the lesions in gout. The recognition of these facts, however, does not necessarily militate against the commonly accepted humoral pathology of gout. The healthy action of the nervous centres must depend primarily upon a normal nutrition, and a normal nutrition depends on healthy blood-elaboration. That perverted innervation may be an important factor in the development of malnutrition through the accident of inheritance is doubtless true, but in the acquired disease it seems more probable that the lithæmic condition is the primary source of disturbed innervation. It may be that gouty lesions are determined as reflex phenomena through the medium of the trophic centres—if such centres there be—rather than by the direct irritation of the affected tissues by the gouty blood; and it is not unreasonable to suppose that nervous exhaustion from any cause may produce in these centres greater reflex excitability.4




  

    

      3 Brit. Med. Jour., March 26, 1881.

    


  




  

    

      4 Edward Liveing, in his work On Megrim, Sick Headache, and Some Allied Disorders, p. 404, thus expresses his conviction as to the neurotic theory of gout: "The view which is commonly entertained is, that the excessive generation or retention of uric acid in the system, which is regarded as the fundamental fact in the pathology of gout, exerts a toxic influence upon the nervous centres, while the particular character of the disorder is determined by the territory involved. This limited operation of a cause so general in its nature is a real obstacle to this view; on the other hand, there is much in the history of gout—its hereditary character, limitation to particular ages and sexes, periodicity, explosive character, sudden translations, and remarkable metamorphic relations with nervous disorders—which seems to stamp the malady as a pure neurosis; and even the fit itself, with its sudden nocturnal invasion, the late Dr. Todd was accustomed to compare to one of epilepsy or of asthma."

    


  




  PATHOLOGICAL ANATOMY.—Blood-Changes.—Garrod's demonstration of the excess of uric acid in the blood of gouty persons constitutes the chief recognized hæmic change in this disease. That this is a constant change, and one that is essential to the existence of gout, cannot be said to be proved. The presence of uric acid in the blood is not always productive of gout, since it has often been found in the blood of healthy persons, and its temporary excess during pyrexia, and especially in the fevers and other morbid states in which spleen is congested, has already been noted. The excess of uric acid, however, in gouty blood may reach, according to Garrod, as much as 0.11 grain in 1000 grains of serum. It is probable that other excrementitious substances exist in the blood in gout which bear a closer etiological relation to this disease than uric acid, but they have not been demonstrated. The other blood-changes which are noted by Garrod—the diminished specific gravity of the serum from loss of albumen, the diminished alkalinity, and the increase of the fibrin in the inflammatory forms of the disease—are probably inconstant. In chronic gout the objective signs of anæmia which are often present would indicate a marked diminution in the red blood-corpuscles.




  The tissues which are the chief seat of gouty lesions are the connective tissues. In the evolution of the disease the joints, where the connective tissue is most dense and the least vascular, suffer earliest; at a later period the connective tissue of the blood-vessels, nerves, and viscera becomes subject to gouty changes.




  According to Garrod, the exudations in articular gout are rich in the urates of soda, lime, magnesia, and ammonia; they also contain some phosphate of lime and traces of organic matter. The watery portion is absorbed and the salts are deposited in crystalline forms. The location of these deposits varies: they are found on the synovial surfaces, in the cartilage-cells, and in the intercellular substance; in the tendons, ligaments, and bursæ, and in the subcutaneous connective tissue. The urate of soda occurs not on the free surface of the cartilage, and replacing the latter, as was formerly generally supposed, but as an infiltration into the substance of that tissue; and Garrod found that there is always a thin layer of unaffected cartilage lying between the deposit and the free articular surface—an observation which has been confirmed by Budd and quite recently by Ebstein.5




  

    

      5 W. Ebstein, Die Natur und Behandlung der Gicht, Wiesbaden, 1882.

    


  




  Very important are the recent investigations of the latter. After making numerous observations on the cartilages and other affected tissues of gouty subjects, besides studying the disease artificially produced in fowls, he has shown that those portions of cartilage and other tissues in which the deposit occurs are in a state of necrosis, as is evident from the fact that when the urates are dissolved out by warm water the area in which the deposit occurred, though apparently normal to the eye, refuses to be stained with aniline dyes, and lies plainly visible as a light spot in the midst of stained tissue. Since the work of Weigert we know that this is a sure sign of that peculiar form of death of a tissue to which the name of coagulation necrosis has been given. Ebstein regards this necrosis as primary and the deposition of the uratic salt as secondary. According to him, the urates circulating in the blood give rise to necrosis in parts where the circulation is sluggish (as the articular cartilages, the ears, and the extremities generally), and where, consequently, they remain a greater length of time in contact with the tissues. The necrotic portion has, however, an acid reaction, which causes a deposition, from the soluble neutral salt, of an acid urate in a crystalline form. Ebstein claims that this necrotic area, in which there is deposited a crystalline urate of soda, and around which there is a secondary inflammatory zone, is characteristic solely of gout. "I have never seen," he says, "in gout a crystalline deposit of urates occurring in normal tissue."




  In addition to these so-called specific changes we find a hyperplasia of the connective tissue in the fibrous structures of the affected joints. The thickening thus induced, with the contraction of the new tissue and the atrophic changes resulting from pressure and disuse, are the causes of the deformities, subluxations, and impaired movements of gouty joints. Occasionally, the local irritation provoked by the pressure of the tophous deposits results in abscesses from which a mixture of pus and pasty urates may be discharged. These abscesses in feeble and anæmic subjects are sometimes difficult to heal. More frequently the skin undergoes gradual absorption and the chalk-like deposits are exposed.




  The frequency with which the metatarso-phalangeal joint of the great toes is affected in gouty persons has always been noted. In Scudamore's tables the proportion of the first attacks in this joint was 72 per cent., and in 66 per cent. one or both great joints were affected to the exclusion of other joints. This frequency is due to the fact that this joint is the most vulnerable one in the body, bearing as it does the weight of the body and being exposed to most frequent shock. The phalangeal joints of the hands and the wrist-joints are also often the seat of acute gout, though these joints are more frequently affected by the subacute form of the disease. The larger joints may also be the seat of true gouty inflammation; indeed, no joint, not even the intervertebral, can be said to enjoy immunity, and the hip and shoulder are occasionally attacked to the exclusion of others. The cartilages of the ear and the arytenoid cartilages are sometimes the seat of gouty deposits.




  The great frequency of arterial sclerosis, and the subsequent fatty and chalky metamorphosis in persons who have suffered from chronic gout, are well recognized. Next to syphilis, gout seems to be the most common cause of these arterial changes. The influence of these lesions in the arteries and capillaries in determining cardiac hypertrophy and cerebral hemorrhage is often seen in the accidents which terminate the lives of gouty patients.




  In the heart a gouty endocarditis is of not uncommon occurrence, according to Ebstein, who cites Lancereaux as having found uric acid in concretions on the valves. Garrod, however, after examining a number of cases in which cardiac disease existed with gout, states that in his opinion the valvular changes are not due to a gouty deposit, he never having been able to demonstrate the presence of uric acid in them.




  Some years ago Sir James Paget called attention to the frequency of adhesive phlebitis as a gouty lesion. This is observed in connection with articular gout, but may also occur independently of joint-lesion. It is observed most frequently in the lower limbs, is generally symmetrical, and shows a disposition to metastasis.




  Neuritis and sclerotic lesions of the nerve-centres are not uncommon in the history of acquired and inherited gout. The neuralgias and other temporary dysæsthesias which constitute a considerable category in the symptoms of gouty persons are doubtless due to transient central and peripheral lesions.




  The so-called gouty kidney is the most striking illustration of the effect of the gouty dyscrasia in the production of a characteristic visceral lesion. The changes which occur in the kidney as a result of gout are—a contraction of the organ, the result of interstitial inflammatory processes, and a deposition of uratic salts, occurring mainly in the papillary portion. The views as to the exact locality where these deposits occur still differ considerably. Garrod is of opinion that it occurs in the fibrous interstitial tissue. Virchow, on the other hand, regards the lumen of the tubuli as the seat of the deposit, and in this he is supported by Charcot and Cornil and Ranvier, Lancereaux and Wagner. Dickinson inclines to the view of Garrod, and believes that it is the deposition of the urates in the interstitial tissue which gives rise to the chronic inflammation which results in cirrhosis of the kidney—the granular kidney of gout. Ebstein seems to think that the interstitial connective tissue, having previously undergone a state of necrosis, as in cartilage and other connective tissues, is the seat of the deposit. As in cartilage, he regards this necrotic state as typical of gouty deposits. About the necrotic area in which the deposit has occurred a secondary inflammation takes place, leading ultimately to contraction of the new fibrous tissue formed. He calls attention to the fact that (1) the kidneys may be perfectly sound in gout; (2) the kidneys may be the seat of chronic interstitial inflammatory changes, with cirrhosis, without any urate deposits of any kind being demonstrable; (3) there may be chronic interstitial nephritis, with crystallized urates in the urinary tubules.




  As regards changes in the liver, few satisfactory accounts exist. Portal originally called attention to the fact that in gout and rheumatism indurations of the liver caused by the deposit of a phosphatic earth occurred, and Charcot has recently referred to the fact. Ebstein cites a case in which in a gouty patient he was able to make a diagnosis of moderate hypertrophic hepatic cirrhosis, but so far he had not been able to confirm it by post-mortem examination.6




  

    

      6 Gout in Animals.—Of the occurrence of gout in animals not many reliable reports exist; Ebstein has collected a few. Thus, he cites a case where in an old hunting-dog uratic concretions were found in the articular ligaments and in the periosteum of the epiphyses of many joints, but especially those connecting the ribs with their cartilages. In the toes of falcons and of parrots kept in confinement deposits of urates have been observed, and in an alligator dying in captivity deposits were found in the muscles as well as the joints which consisted of free uric acid together with sodium urate.

    


  




  

    

      Experimentally, Ebstein was able to produce gouty lesions having all the characteristics of those occurring spontaneously in man by injecting subcutaneously small quantities of the neutral chromate of potash into the blood of cocks for a considerable period of time. By this method changes in the epithelial elements of the kidney were produced, preventing the elimination of the urates from the blood and causing their consequent accumulation in the system. He obtained in this way typical deposits of urates in the joints, tendons, muscular sheaths, heart, and other organs, while the birds emaciated and finally died. But these experiments, which are extremely valuable and interesting, still need confirmation.

    


  




  

    

      The experiment of tying the ureters of fowls is an old one. Galvani who was perhaps the first to perform it, employed it in his investigations on the kidney, and since then Zalesky, Pawlinoff, Von Schroeder, Colosanti, and others have made use of it in their experimented studies on the site of origin of uric acid. As a result of this operation deposits of urates occur in various organs. Ebstein, however, does not regard them as analogous to the gouty deposit in human beings, as they lack the feature of necrosis, which, as mentioned above, he considers as alone characteristic of the true gouty lesion.

    


  




  SYMPTOMATOLOGY.—The development of true gouty lesions, whether of the acute or subacute form, is usually preceded by a period, more or less protracted, in which characteristic derangements of the health present themselves. These derangements may be conveniently classified as disturbances of primary digestion and as manifestations of malnutrition.




  The disturbances of primary digestion are repeated attacks of flatulent dyspepsia, with pyrosis, colicky pains, alternate constipation and diarrhoea, and a scanty, high-colored, and heavy urine with uratic sediments. This dyspepsia may be accompanied with a variety of reflex nervous symptoms, such as pain in the nape of the neck and occiput, insomnia, palpitation, sighing respiration, singultus, and nausea. These symptoms are commonly described as due to biliousness, and are provoked by excesses in diet, and not unfrequently by moderate indulgence in certain common articles of food, such as sweets, fruits, farinaceous foods, and the fermented preparations of alcohol.




  Derangements of nutrition are shown by a disposition to erythematous and catarrhal affections of the skin and mucous membranes, to affections of the sebaceous glands, and to premature falling of the hair. There is often a more or less marked tendency to obesity. Accompanying these derangements there may be a loss of energy, both physical and mental, manifesting itself in indolence and fatigue on slight exertion, in irritability of temper, with diminished intellectual activity and hypochondriasis. Neither the primary indigestion nor the nutritive derangements invariably precede the development of acute gouty lesions, nor are they necessarily followed when they exist by the articular signs of gout; but they are so commonly associated with the evolution of what are regarded as the specific lesions of gout that they may fairly be described as constituting its prodromal period.




  ACUTE ARTICULAR GOUT.—A typical attack of acute gout is usually sudden. It seizes its victim without warning, and often rouses him from sleep with a vicious agonizing pain in the joint assailed. Examination will reveal a slight redness, heat, and puffiness of the part affected altogether disproportioned to the intensity of the pain; the tenderness is exquisite, and the torture is often aggravated by the occurrence of reflex spasms of neighboring muscles. There is usually moderate fever, and if the surface be exposed there may be a chill. Sleep is impossible and the restlessness uncontrollable. As the morning advances slight perspiration occurs, and sleep may become possible. With the abatement of pain there is coincident increase in the signs of inflammation: the joint swells, the skin becomes red and oedematous around the joint, and the superficial veins are distended. But, though the pain subsides with the occurrence of swelling, and usually in proportion to its degree, the tenderness and pain on any attempt to move the joint continue to be extreme. The day is passed in comparative ease, but the evening generally brings an exacerbation of pain and fever, and the night another paroxysm of agony—not as severe as the first, but severe enough to make the daylight a benison. The progress of the disease after the second day, provided it is confined to one joint, is usually marked by a steady and regular decline in the severity of the symptoms. If the attack is confined to a single joint, a week may elapse before the inflammatory signs subside, and it may be a fortnight before pressure can be borne or the mobility of the joint is restored. Occasionally the sufferings of an acute attack of gout may be protracted by successive seizures for several weeks. The fever during the attack is distinctly remittent, the evening exacerbation rarely exceeding 103° F.




  The urinary symptoms before, during, and after an acute paroxysm of gout are interesting and important in their bearing upon the uric-acid theory of the disease. Garrod's statements upon this point are generally accepted, and have been confirmed by other observers. He says that previous to the attack the amount of uric acid in the urine is below the average—that during the paroxysm the proportion grows smaller, and only rises to the normal standard with the termination of the seizure. The reaction of the urine is strongly acid during the paroxysm. This is due probably to the increased excretion of acid phosphates. The quantity of the urine is generally diminished, the specific gravity increased, and the color deepened.




  Attacks of acute gout are generally followed by improved health and capacity for physical and mental work and enjoyment. The blood seems to be purified, the processes of digestion and assimilation are once more normally performed, the equilibrium of the nervous centres is restored, and the evolution of all the vital energies proceeds with ease and vigor. This state of well-being may continue for a year or two years, or even a longer period, after the first attack, the immunity varying according to the intensity of the inheritance or the habits of life. The subsequent attacks are apt to occur at increasingly shorter intervals, and, as a rule, the acuteness of them tends to diminish. Gradually the dyscrasia becomes more  profound, and the constitutional symptoms and structural changes which belong to the atonic and irregular forms of the disease are developed.




  ATONIC GOUT.—Though subacute, irregular, or atonic gout is often the sequence of repeated attacks of the acute disease, it is not necessarily preceded by them, nor is acute gout invariably followed by a marked gouty dyscrasia. It is not uncommon for a well-characterized gouty habit to exist, manifesting itself by many and varied gouty phenomena, without the occurrence of any acute lesions, and repeated attacks of acute articular gout may occur without the development of the progressive impairment of health and the tissue-changes which distinguish the chronic malady. The recognition of this fact is important, inasmuch as the occurrence of acute gout is commonly regarded as an essential element in the diagnosis of the gouty dyscrasia. Acute articular attacks, as already noted, are very rare in women, in whom the subacute and irregular forms of the disease are by no means infrequent. So far as acute articular gout is of value in the diagnosis of the constitutional vice, it is perhaps as significant if established in the history of a near relative as in the individual in whom the disease is suspected.




  The general symptoms of atonic gout—or, as it may more properly be called, the gouty dyscrasia—are similar to those which sometimes precede the development of the acute form. The difference lies in their persistence, in the subacute character of the local lesions, and in the absence of the relief to the constitutional symptoms which follows acute attacks.




  The dyspeptic symptoms are perhaps the most pronounced and uniform in the history of the evolution of chronic gout. These symptoms have been already described, but the fact which seems especially to distinguish them is that they are chiefly provoked by the acid fermentation of the carbohydric elements of the food, the sugar and starches, and especially by the fermented preparations of alcohol; the ability to digest these articles of diet appears to be deficient in the gouty dyspeptic.




  The changes in the urine in the gouty dyscrasia are especially important. In the formative stages of the gouty vice the amount of urine may not vary much from the normal quantity, but the proportion of solid constituents, especially of the urea, is increased, so that the specific gravity may rise to 1.030 or 1.035. The acid reaction is intensified by the excess of the acid urates and phosphates upon which the normal acidity depends. Sometimes crystalline deposits of uric acid, urates, and oxalates take place in the tubuli of the kidney and in the bladder, and lead to the nephritic and vesical irritations which are often the source of much inconvenience and pain. Where the urine is free from these crystalline constituents as it comes from the bladder it may deposit them within a few hours after its passage. At a later stage in the development of the gouty dyscrasia the quantity and quality of the urine undergo marked changes. The quantity is increased; the color is pale, partly in consequence of dilution and partly through a diminution in the amount of coloring-matter. The quantity may be so considerable as to constitute a polyuria. The reaction is neutral or only feebly acid; crystalline sediments of uric acid and calcium oxalate may occasionally appear, and the specific gravity may be so low as to indicate not only a relative but an absolute diminution in the daily excretion of urinary solids. Traces of albumen and of sugar are not infrequently observed.




  The articular symptoms of chronic gout are subacute. They affect the joints, as a rule, which are most exposed to strain and injury, and hence are most common in the hands and feet, but they may involve the knee and the hips, the elbow and the shoulder, and even the intervertebral joints. The pain is less severe, because the tension is never so considerable; the tenderness is often a source of great discomfort; the swelling varies with the acuteness of the inflammatory process, the joints being more or less permanently enlarged by hypertrophic changes affecting the articular structures and by tophous deposits. The deformities are increased by ankylosis, by contractions, by absorption of the cartilages, by partial luxations, and by the atrophy of disused muscles. Crepitations are often observed in the affected joints. Exacerbations of the local symptoms are often provoked by movements, by imprudence in diet, by changes in temperature or in barometric and hygrometric conditions, and not infrequently by psychical disturbances.




  The frequency with which tegumentary affections, mucous as well as cutaneous, are observed as correlative phenomena of arthritic lesions in gouty persons and in gouty families justifies the inference that the same lithæmic vice which determines articular inflammations is often responsible for derangements of nutrition in the skin and mucous membranes. The French school of dermatology, which has always maintained the humoral origin of many cutaneous diseases, has long recognized the arthritic nature of a large class of affections of the skin. Bazin7 has given the most precise description of the arthritides, as he terms them. He insists upon certain functional derangements of the skin as characteristic of the gouty diathesis, such as excessive perspiration, especially in certain regions, as the head, the axillæ, the hands and feet, and the sexual organs, and also affections of the sebaceous glands, causing the different forms of seborrhoea and the premature falling of the hair. He notes the liability in gouty persons to certain neurotic affections, such as pruritus, general or localized, about the arms and genital organs. Erythematous affections, especially urticaria, erythema nodosum, and the fugitive erythema which occurs about the face, causing sudden and evanescent swelling of the eyelids, cheeks, lips, and even the tongue and soft palate, are recognized by him and other observers as arthritic in their origin. Among the erythemata which are observed in gouty persons the peliosis rheumatica should be mentioned.




  

    

      7 Affections génériques de la Peau, Paris, 1862.

    


  




  The more persistent inflammatory lesions of the skin, such as eczema and psoriasis, which are characterized by long-continued hyperæmia with hyperplasia, are now recognized as among the possible transformations of gout. They are certainly often observed alternating with arthritic lesions, and associated with all the characteristic derangements of nutrition which belong to the gouty habit. The frequency of the various forms of acne, the inflammatory, as well as those which result from excessive function of the glands, in persons having a strong gouty inheritance, is recognized by many dermatologists. I have noticed these lesions especially in young women belonging to gouty families. They are generally accompanied by marked dyspeptic symptoms, and not infrequently by neurotic derangements.




  Garrod, in a paper read at the International Medical Congress in 1881 on "Eczema and Albuminuria in Relation to Gout," affirms that each year strengthens his conviction that gout and eczema are most closely allied. Since his attention was first called to this relation in 1860, he has found a gradually increasing percentage of eczema in the cases of gout that have come under his observation. Dividing all the cases from 1860 to 1881 into ten groups, he found the percentage rose from 10 in the first group to 47 in the tenth. He accounts for this rapid increase in the percentage in the fact that in the first few years the eczema was only observed when it was very patent; during the past two or three years he has had made more careful inquiries as to the presence of eczema or other skin eruption in every case of gout, and by these means has frequently discovered its presence when it might otherwise have been overlooked. Garrod believes that eczema is the special skin-lesion of gouty subjects, and does not regard psoriasis as having anything more than an accidental connection with gout. He admits that the latter is often associated with rheumatoid arthritis. It must be remembered, however, that Garrod does not admit that gout ever exists without lithatic deposits.




  In regard to the location of gouty eczema, it appears to affect by preference the more tender and vascular regions of the skin. The eyelids, ears, the scalp, and back of the neck, the fingers and toes, particularly the dorsal and lateral surfaces, and in old people the legs, are especially liable to be attacked. The subjective symptoms of gouty eczema are often the source of great suffering; the burning and itching are sometimes intolerable. This is especially true of persons of highly neurotic constitution.




  It is not possible to affirm that there are lesions of the mucous membranes which are strictly analogous in their transient character to the erythematous affections of the skin, but it is not unreasonable to suppose that many of the temporary disturbances of indigestion to which gouty patients are subject are caused by an evanescent hyperæmia corresponding to the vaso-motor derangements which are observed in the external integument. In regard, however, to the more persistent catarrhal lesions, there can be no question as to their analogy with those which affect the skin. The continuity of these lesions at the orifices of the mucous tracts, and the frequent association of external eczemas with catarrhs of mucous membranes, are facts of common experience. Greenhow8 of London first called attention to the frequency with which chronic bronchitis is associated with the gouty dyscrasia. In an analysis of 96 cases of chronic bronchitis he elicited the fact that in 34 out of the 96 a distinct gouty history attached either to the patients themselves or to some of their immediate relatives. In 14 of the cases the patients were subject to attacks of acute regular gout as well as to bronchitis. He also noted the association in a number of cases of bronchitis and psoriasis with gravel and gout. My own experience confirms these observations, and also the alternations of catarrhal and parenchymatous tonsillitis, of pharyngeal and laryngeal catarrh, and of asthma and chronic bronchitis, with the more common manifestations of regular and irregular gout.




  

    

      8 On Chronic Bronchitis, E. Headlam Greenhow, M.D., London, 1869.

    


  




  The occurrence of subacute gastro-duodenal and intestinal catarrhs with hemorrhoidal complications is even more common that the catarrhal affections of the respiratory tract. The lesion, in fact, which gives rise to the manifold dyspeptic symptoms in gouty subjects is doubtless a catarrhal one.




  The genito-urinary tract exhibits also the tendency to catarrhal affections in sufferers from the gouty dyscrasia. It is certain that gouty persons are especially liable to vesical catarrh, and it is generally admitted that rheumatic and gouty persons are particularly susceptible to gonorrhoea. My own experience leads me to suspect that chronic urethral discharge resulting from acute urethritis is more common in rheumatic persons than in those not having this taint. The etiological relations of gonorrhoeal rheumatism and kerato-iritis are still involved in obscurity, though I am inclined to believe that a careful examination of the personal and family history in cases of these diseases would establish the opinion that has been maintained as to their gouty origin.




  The presence of albumen in the urine of persons suffering from acute gout is occasionally observed. Under these circumstances it is transient, and has probably no more significance than is usually attached to this symptom in the course of any acute febrile disease. In chronic gout it is by no means infrequently observed as a more or less persistent symptom. It is associated under these circumstances with a copious discharge of urine of pale color and low density, and with the general signs of what Rayer first described as the néphrite goutteuse.




  The importance of this symptom is very great when we consider the insidious development of this form of disease and the difficulty of its early diagnosis. Recent investigations point to the value of the changes in the urine in the progress of the gouty dyscrasia as bearing upon this question. It has already been noted that in the early history of gouty persons the urine is often scanty, high-colored, excessively acid, of high specific gravity, occasionally albuminous and saccharine, and frequently depositing sediments of urates and calcium oxalate. McBride of New York9 has recently called attention to this condition of the urine and its association with high arterial tension as the functional stage of the granular kidney—as the stage, that is to say, during which the necessity of eliminating large amounts of imperfectly oxidized nitrogenous material maintains a constant state of renal hyperæmia, which finally induces the changes in the tubular and intertubular structures which constitute the anatomical features of this form of disease.




  

    

      9 The Early Diagnosis of Chronic Bright's Disease, T. A. McBride, M.D., New York, 1882.

    


  




  The occasional presence of sugar in the urine of gouty persons has already been noted. I have repeatedly observed this symptom in the urine of gouty dyspepsia. It occurs more commonly in obese subjects, and is usually intermittent and easily controlled by dietetic restrictions. In these cases it is not necessarily associated with a very large amount of urine. In chronic gout and in connection with the granular kidney a more serious form of glycosuria is occasionally observed. Under these circumstances it increases largely the polyuria which is characteristic of gouty nephritis, and is sometimes overlooked because it occurs in a urine of a low density, often not more than 1.010. It is not controlled by diet to the same extent that it is in the cases previously described, and is in my experience a prognostic sign of bad import.




  Some of the most distressing symptoms to which gouty persons are especially liable are those connected with the passage of gravel from the kidney to the bladder. Where gravel alone passes, it may cause little uneasiness, and the fact is only recognized through the discovery of blood in the urine in connection with uric acid or calcium oxalate crystals. When, however, the sand forms concretions in the pelvis of the kidney, their dislodgment and passage through the ureter are accompanied by the well-known agonies of renal colic.




  Dysuria is a symptom from which gouty persons often experience much inconvenience and suffering. It is usually associated with extremely acid urine of high density containing crystalline sediments. It may manifest itself only in frequent and painful micturition, or it may be associated with such a degree of vesical tenesmus as to cause retention and necessitate the use of the catheter.




  DIAGNOSIS.—If the term gout be restricted to that form of arthritis in which an excess of urates is found in the blood with tophous deposits in the affected joints, the cartilages of the ear and nose, and in the subcutaneous connective tissue, then the diagnosis of this disease is a simple one. It is a disease with a pathognomonic sign. But if the pathology of gout consists rather in a more complex morbid condition of the blood, of which an excess of urates in the serum is only one of a number of phenomena, and not necessarily the sole and essential cause of the local lesions, then the question of diagnosis involves a consideration of all the correlated morbid conditions which are so frequently associated in gouty persons and gouty families as to justify the inference that they have a common origin in a perverted nutrition, the essential nature of which is imperfectly understood.




  The very existence of the terms gouty rheumatism and rheumatic gout which are in common use shows that what is regarded by many excellent authorities as the confounding of distinct entities must have some foundation in clinical experience. If we consider gout, in its strictest pathological sense, acute inflammatory rheumatism, rheumatoid arthritis, or gouty rheumatism, and senile arthritis or the arthritis deformans and gonorrhoeal rheumatism as separate and distinct diseases, we shall find ourselves compelled to ignore certain common clinical facts which indicate a bond of union between them. Heredity, for example, is common to them all, and more than this, there appears to be a tendency to a differentiation of the taint in families. It is well known, for instance, that the children of gouty parents are especially liable to acute rheumatism, and acute rheumatism in youth is often followed by gout in later years. It is also a fact of common experience that while the men in gouty families are the victims of true gout, the women are apt to be the subjects of rheumatoid arthritis. The arthritis deformans which develops with the degenerations of advancing years is not infrequently associated with a family history of genuine gout. Gonorrhoeal rheumatism also, according to the experience of many trustworthy observers, often recognizes an inheritance to gouty lesions. But it is not alone in heredity and the differentiation of the type of the disease in families that the unity of these affections displays itself. The same disturbances of digestion which characterize the history of true gout are observed in those who are liable to acute rheumatism, to rheumatoid arthritis, and to arthritis deformans. It is true that excesses in food and fermented liquors do not determine, as in gout, attacks of acute rheumatism nor of the chronic forms of arthritis, for these latter diseases are commonly due to causes operating upon the nervous system, as exposure to cold and dampness or to physical or emotional shock of some kind; still, there is in the subjects of these diseases a more or less marked tendency to the same dyspeptic disorders, and especially to the diminished capacity in digesting the carbohydrates, which the subjects of true gout exhibit. In the diagnosis of gout, therefore, it would seem that the question of differentiating this disease from those which simulate it is not one in which we are called upon to distinguish one morbid entity from another, as typhus from typhoid fever or syphilis from cancer, but rather to determine, first, the presence of a recognized constitutional vice; and, secondly, to differentiate the variety of the lesions by which this vice manifests itself.




  In the diagnosis of the gouty dyscrasia the first point to determine is that of heredity. This requires a careful inquiry into collateral as well as direct descent, and does not necessarily involve the discovery of arthritic diseases in the ancestors, though these are doubtless the most striking and trustworthy proofs; but the tradition in the family of persistent dyspepsia, or what is commonly called biliousness, of chronic catarrhal affections of the skin and mucous membranes, and of the chronic forms of renal disease, are significant indications of this dyscrasia. In the personal history the evidences of the lithæmic tendency, as indicated by the characteristic dyspeptic symptoms which have been described, and especially by the feeble capacity for the digestion of carbohydrates, are of great diagnostic value.




  The diagnosis of gouty joint-lesions, whether acute or chronic, depends partly upon the determination of the gouty dyscrasia, and partly upon the differential distinctions which separate gouty inflammations from acute rheumatism, rheumatoid arthritis, and from the arthropathies which result from traumatism and from lesions of nerves and nerve-centres.




  Gouty arthritis may be distinguished from acute rheumatism by the fact that it is more often hereditary—that it occurs in older subjects, attacking generally the smaller joints, and, as a rule, in the acute form, localizing itself in one or two joints. It is also noteworthy that the constitutional symptoms are not as severe as in rheumatism. Gout deforms the joints, while acute rheumatism leaves no traces of the inflammatory process. In addition to these distinctions there is, according to Garrod, the crucial test of an excess of urates in the blood-serum.




  From rheumatoid arthritis or rheumatic gout, gout in its acute and regular form is distinguished by the more acute local and constitutional symptoms. Gout is periodical in its attacks, while rheumatoid arthritis is progressive. It attacks the smaller joints or those most exposed to strain, while rheumatoid arthritis occurs in the large as well as the small joints, and appears to be more independent of traumatism as an exciting cause. Gout is more common in men, rheumatoid arthritis in women. According to Garrod and other excellent authorities, deposits of urates are never found in the joints in rheumatoid arthritis, and there is no excess of urates in the blood. This statement is denied by Hutchinson. Ulcerations of cartilages, contractions of tendons, atrophies of muscles with subluxations of joints, are more common in rheumatoid arthritis than in gout.




  While these local distinctions are undeniable, it is proper to observe that in rheumatoid arthritis the constitutional symptoms of the gouty dyscrasia, especially the dyspeptic derangements and the nervous disturbances, are often well marked; and it should also be noted that the principal distinction, the absence of urates in the blood and in the diseased joints, is one that is based on the exclusive theory that uric acid is the materies morbi of true gout. If, as is still maintained by some excellent authorities, uric acid is not essential to gout, then it must be confessed that the other distinctions are purely lesional, and that the common constitutional symptoms suggest that these diseases are divergent branches of a single trunk.




  Gouty arthritis is not always easily distinguishable from traumatic inflammation of the joints, inasmuch as traumatism plays so important a part as an exciting cause of gouty attacks. The history of previous seizures and the presence of predisposing causes of gout are the points upon which the determination of the gouty nature of the inflammation would depend. A termination in suppuration would exclude the idea of the gouty nature of an arthritis.




  With the arthropathies of purely nervous origin, such as occur in paralyzed limbs, in Pott's disease, and in tabes dorsalis, gout can hardly be confounded, although the arthritic complications in these diseases have been used to illustrate the neurotic theory of both gout and rheumatism.




  The diagnosis of irregular gout—i.e. of gouty affections of the skin and mucous membranes, of the structures of the eye, and of the parenchymatous organs—must be based more upon the hereditary history and upon the correlated phenomena recognized in the personal history than upon any specific character in the lesions themselves. In the gouty form of nephritis there are, it is true, in the urinary symptoms, in the anæmia, in the arterial fibrosis, and in the cardiac hypertrophy, diagnostic signs of great value.




  PROGNOSIS.—Acute, regular, articular gout is probably never a fatal disease where it occurs in a robust person without visceral complications. In rare instances the first attack may never be repeated, or only two or three attacks may occur in the course of a long life. In the majority of instances, however, frequent repetitions are the rule, the intervals between the attacks growing progressively shorter; occasionally repeated seizures go on through a long life, the attacks becoming milder with advancing years, and, save the crippling effects of the disease, the patient may enjoy in the intervals a fair degree of health. This, however, is the exception. With the increased frequency of the arthritic attacks the signs of the constitutional vice become more marked. The dyspeptic disorders become more persistent and rebellious to treatment, various transformations of the disease manifest themselves, and tissue-changes make insidious and inevitable progress. When this stage of the gouty disease is reached, the prognosis becomes more grave because of the complications and accidents to which the sufferer is liable. These complications and accidents are the result of the nervous, vascular, and visceral lesions which have been described. Vaso-motor instability gives rise to a great variety of painful functional derangements resulting from serious cerebral, pulmonary, gastric, and renal congestions. Glycosuria is not an uncommon complication in chronic gout, and seriously affects the question of prognosis. Arterial degenerations may cause thrombotic accidents, and the formation of miliary aneurisms in the brain may determine a fatal issue by softening or hemorrhage. Anginal attacks due to cardiac muscular degeneration may also imperil life.




  The principal visceral lesion which leads directly or indirectly to a fatal issue in gout is that of the kidney. This involves danger either through the induction of a hopeless anæmia and its consequences in dropsical effusions, or by determining inflammatory accidents of the gravest nature.




  That gout shortens life in the majority of cases is unquestionable—a fact which is sufficiently attested by the care with which life-insurance companies exclude risks in which a well-pronounced inherited tendency or existing manifestation of the disease can be substantiated.




  The prognosis varies of course with the rapidity with which the constitutional dyscrasia is developed, and this rapidity will depend on the intensity of the inheritance and the mode of life. Some gouty subjects escape the vascular and visceral complications of the disease for a long period, although crippled and deformed by its articular ravages, and attain advanced age; others may succumb in comparative youth to its most profound lesions. It is a happy circumstance that under wise hygienic management and judicious medication acquired gout may be checked in its progress, and even a strong inherited tendency may be largely controlled.




  TREATMENT.—A logical consideration of the treatment of gout embraces, first, the treatment of the constitutional vice, based, as far as possible, on the nature and causes of the disease; and, secondly, the treatment of the lesions which the disease determines. If we regard the accumulation in the blood-serum of the salts of uric acid as the essential cause of the gouty lesions, then the origin of the constitutional vice is in the conditions which bring about this accumulation. As we have urged, none of the theories of the production of the lithæmic state harmonize all its phenomena. It is impossible to represent the complex processes of nutrition by chemical formulæ, and equally impossible to divorce chemical reactions from a share in their production. We can trace the metabolism of the azotized and carbonaceous foods through many changes to their ultimate disintegration into urea, carbonic acid, and water, but we do not know all the steps by which this conversion is effected, nor the organs or tissues in which it is accomplished. We may reasonably assume that the agent through which the potential energy of the food is evolved is oxygen, and that the process of nutrition is hence partly, at least, a process of oxidation. This chemical view of the digestion and assimilation of food may be said to be the rational basis of the treatment of the lithæmic state. To control the accumulation of azotized matters in the blood, and to secure their thorough combustion and conversion into urea, carbonic acid, and water are the recognized aims of the treatment of the vice upon which gout depends.




  DIET.—The prevention of the accumulation of azotized matters in the blood involves, first, a consideration of the question of the diet appropriate to the gouty dyscrasia. The almost uniform counsel upon this point of all the authorities from Sydenham to the present time is, that albuminous foods should be sparingly allowed in the diet of the gouty patient, and that vegetable foods, especially the farinaceous, should constitute the principal aliment. This counsel is based upon the theory that uric acid is the offending substance, and, this being the outcome of a nitrogenous diet, the nitrogenous element in diet must be reduced. My own observation has led me to believe that while this may be a legitimate deduction from the uric-acid theory of gout, it is not supported by the results of clinical experience. If there is one signal peculiarity in the digestive derangements of gouty persons, it is their limited power to digest the carbohydrates, the sugars and starches. In whatever form these foods are used, they are more commonly the source of the dyspeptic troubles of sufferers from gout than the albuminous foods. They provoke the acid and flatulent dyspepsia which so generally precedes the explosion of the gouty paroxysm; and it must have attracted the attention of every observer who has studied the dyspeptic disorders of sufferers from inherited gout, who have sought to control their unhappy heritage by abstemious habits, that these disorders are especially provoked by over-indulgence in saccharine and amylaceous foods.




  It is not possible to explain satisfactorily why the lithæmic condition should be induced by the carbonaceous aliments, but we believe there can be no question as to the fact. If, as modern physiological investigations tend to show, the liver is the organ in which urea as well as glycogen is formed, it may be that the overtaxing of its functions manifests itself more readily in the conversion of the albuminous than in that of the carbonaceous foods; or it is possible that the carbonaceous foods are destined chiefly for the evolution of mechanical energy, and that when this destiny is not fulfilled through indolence and imperfect oxygen-supply, they escape complete combustion, and so vitiate the blood. But whatever may be the cause of this anomaly, the clinical fact remains that in gouty persons the conversion of the azotized foods is more complete with a minimum of carbohydrates than it is with an excess of them—in other words, that one of the best means of avoiding an accumulation of lithates in the blood is to diminish the carbohydrates rather than the azotized foods.




  The diet which a considerable experience has led me to adopt in the treatment of the gouty dyscrasia is very similar to that which glycosuria requires. The exclusion of the carbohydrates is of course not so strict. Abstinence from all the fermented preparations of alcohol is perhaps the most important restriction, on account of the unfermented dextrin and sugar which they contain. This restriction accords with the common experience respecting the part which wine and beer play as predisposing causes of the gouty disease and as occasional exciting causes of gouty lesions.




  Next to the fermented liquors, the use of saccharine food in the diet of gouty persons needs to be restricted. This limitation also is one which common experience confirms. Sweet foods cannot be said to be as provocative of the dyspeptic derangements of the lithæmic subjects as wine and beer, but they are certainly often responsible for the formation of the dyscrasia and for perpetuating many most distressing ailments. Their more or less strict prohibition may constitute the essential point of treatment not only in controlling the progress of the constitutional vice, but in subduing some of the most rebellious lesions. It is important to observe that this prohibition sometimes involves abstinence from sweet and subacid fruits, in the raw as well as in the preserved state. Paroxysms of articular gout have been known to follow indulgence in strawberries, apples, watermelons, and grapes, and the cutaneous and mucous irritations which follow even the most moderate use of these fruits in some gouty persons are certainly not uncommon.




  Next in order to the saccharine foods as the source of indigestion in gouty persons come the amylaceous aliments. These constitute, necessarily, so large an element in ordinary diet that the limitation of them in the dietary of gouty persons applies, in the majority of cases, only to their excessive use. This excessive use, however, is often observed. There is a popular prejudice in favor of this class of foods, and a corresponding prejudice against the too free indulgence in animal foods. The purely starchy aliments, such as potatoes and the preparations of corn and rice, and even those which contain a considerable portion of gluten, like wheat, oatmeal, and barley, often provoke in gouty subjects a great deal of mischievous and painful indigestion. This feeble capacity for the digestion of farinaceous foods is most frequently observed in the children of gouty parents, and especially in persons inclined to obesity, and in those whose occupations are sedentary and whose lives are passed for the most part in-doors, and they are least common in those whom necessity or pleasure leads to much active muscular exercise in the open air.




  The fats are as a rule easily digested by gouty dyspeptics. This is a fortunate circumstance, for the reason that in the anæmia which is frequently one of the consequences of chronic gout the fatty foods are of inestimable value. In cases of persistent and rebellious lithæmia an exclusively milk diet constitutes a precious resource.




  The succulent vegetables, such as tomatoes, cucumbers, cauliflower, cabbage, and the different varieties of salads, constitute for the gouty as well as the diabetic subject agreeable and wholesome additions to a diet from which the starchy and saccharine vegetables have to be largely excluded.




  The quantity of food proper for gouty persons to consume can only be determined in individual cases by the age, the habits, and the occupation. It is fair to assume that in adults, in whom there is no longer any provision to be made for growth, the daily quantity of food must be regulated according to the amount of energy which is expended. In this energy must be reckoned the amount necessary for the maintenance of animal heat and the other vital functions, and the amount which is necessary for the operation of every variety of nervous force. In other words, the potential energy latent in the food must correspond to the active energy exhibited in the daily evolution of vital, intellectual, and mechanical work. The more nearly this balance is maintained the more closely the physiological standard of health is preserved. That an excess of food is a most frequent cause of the gouty dyscrasia among the well-to-do classes is undeniable, and it is possible that regulation of the quantity according to the rule above mentioned may, after all, be the most important point in the management of many gouty patients. It may be, also, that the reason why the withdrawal of the carbohydrates produces its good effects upon these patients is that we thereby exclude a large amount of force-producing foods which do mischief because they are imperfectly consumed.




  EXERCISE.—Next in importance to diet as a hygienic regulation in the management of gouty patients is enforced exercise. The axiom of Abernethy, "to live on a shilling a day, and earn it," comprises the philosophy of the true relations of food to work, and of both to the highest development of physical health. Exercise is to be enforced not simply as a means of securing an active respiration, and thereby an abundant supply of oxygen, but also as a means of converting the potential energy of the food consumed into vital energy. The essential condition, moreover, of healthy nutrition in every organ and in every tissue is the maintenance of a vigorous functional activity. Over-use is not more productive of tissue-degeneration than disuse. Hence the question of exercise in its largest sense involves not only muscular work, but work of all kinds, which tends to promote a healthy activity of the psychical as well as the physical functions. Muscular exercise in the open air has a special value for the victims of this gouty dyscrasia by equalizing the circulation, quickening the respiratory movements, and stimulating the elimination of effete matters from the skin and lungs, but mental work and wholesome diversions are not less important as antagonizing the evil effects of indolence and over-feeding, which are among the common predisposing causes of acquired gout. In persons who are incapacitated by neuræsthenia or by excessive corpulence, the result of long indulgence in indolent and luxurious habits, it may be necessary to resort to passive exercise by rubbing, massage, and electrical excitation in order to secure the good effects of voluntary work.




  BATHING.—Another hygienic regulation of great value in the treatment of gouty dyscrasia is the promotion by bathing and friction of the eliminative function of the skin. Daily sponging with cold water, where it is not contraindicated by a feeble circulation and a slow reaction from the shock, is a practice to be commended. Where, for the reasons mentioned, it is not practicable, tepid baths and frictions may be substituted. In cases where the arthritic lesions are progressive and advanced much benefit may be derived from hot baths. It is doubtful whether the thermal alkaline and sulphur spas owe their renown in the treatment of chronic gout so much to the mineral ingredients of their springs as to their high temperature. The Russian and Turkish baths furnish most efficient means for increasing the functional activity of the skin, but they often have a depressing effect on the action of the heart, producing faintness and dyspnoea, and should always be advised with caution.




  CLIMATE.—In rebellious forms of the gouty dyscrasia a warm climate is unquestionably a hygienic condition of great value. The geographical distribution of gout, which shows that the disease is much less common in warm than in temperate and cold climates, while it may not perhaps be wholly explained by temperature alone, is very certainly largely due to it. The possibility of out-door life and the increased functional activity of the skin which warm climates favor are circumstances more or less antagonistic to the development of the gouty diathesis.




  MEDICINAL TREATMENT.—The objects to be aimed at in medicinal treatment of the gouty dyscrasia are—




  1st, the improvement of the primary digestion.




  2d, the relief of the gastro-intestinal catarrh, which is the cause of the direct and reflex dyspeptic symptoms which belong to this diathesis.




  3d, the augmentation of food-oxidation, so as to secure its thorough combustion.




  4th, the promotion of the elimination of the waste products of nutrition.




  1. The improvement of primary digestion—or, as it has been aptly called, exterior digestion—often requires very strict attention beyond the proper selection of alimentary substances. The distressing symptoms that indicate primary gastric and intestinal indigestion are certainly often relieved by the rigid exclusion of certain articles of diet, but in many cases it is necessary to assist the preparatory processes which are essential to perfect food-absorption by artificial methods based upon the knowledge derived from physiological experiment. To no one is the knowledge of these methods more largely due than to Roberts of Manchester. Preparations of pepsin and pancreatin, by which the proteids and starches are peptonized and the fats emulsified, are often of inestimable value in the treatment of gouty dyspepsia. Pancreatin, especially, which by means of its trypsin, diastase, and emulsive ferment possesses the threefold property of aiding the digestion of the azotized, amylaceous, and fatty elements of food, is certainly the most valuable of the artificial means for augmenting the efficiency of primary digestion.




  2. The relief of the gastro-intestinal catarrh in gouty dyspeptics may often be accomplished solely by dietetic restrictions and by the aid which may be given to primary digestion. It is often necessary, however, to direct some special medication toward the relief of the catarrhal lesion. The circumstances which demand this special medication are the existence of portal congestion, the result of functional derangement, or of chronic atrophy of the liver, or of chronic diffuse or interstitial nephritis, or of cardiac disease. The hydragogues, such as calomel, podophyllin, colocynth, and other vegetable cathartics, with the salts of sodium and magnesium, constitute the most common and efficient means of relieving portal congestion, whether it arise from temporary functional derangement or from organic disease. The renown of some of the more famous mineral springs in relieving the miseries of gouty sufferers is due mainly to the relief of portal congestion and the washing away of the catarrhal mucus which obstructs the process of primary food transformation and absorption. This is especially true of the sulphate of sodium waters, like those of Carlsbad, Marienbad, Friedrichshall, Pullna, and Hunyadi János. While the value of these waters in chronic gout is unquestionable where their use is properly regulated, there is good reason to believe that their long-continued employment is often harmful by relaxing the mucous membrane, and thereby tending to aggravate the condition they are given to relieve. This is markedly true of their use in weak and anæmic persons. For these the milder magnesian waters, such as those of Kissengen, Hombourg, Wiesbaden, and Saratoga, are to be preferred.




  3. The augmentation of food-oxidation may be accomplished in a large degree by regulation of the diet and by out-door exercise. The  regulation of the diet according to the occupation and habits of life is a point of primary importance in securing proper blood-elaboration. My experience leads me to believe that the evil consequences of in-door occupations and sedentary habits are most common in those who live upon a diet composed largely of starchy and saccharine foods, and that a diet in which animal foods and fats predominate is best suited to indoor workers, whether they be engaged in mechanical or intellectual labor.




  The medicines which help to promote the oxidation of the food-elements, especially the carbohydrates, are alkalies and iron. Clinical observation establishes this fact as strongly in the treatment of gout as in that of glycosuria. The relative power of the salts of potassium and sodium in augmenting oxidation is not clearly determined. The salts of sodium appear to be most useful in aiding the process of primary digestion, and the potassium salts in improving the process of sanguification. It is well known that potash predominates in the corpuscles and soda in the serum of the blood. The efficacy of the combinations of iron with the salts of potassium, as in Blaud's pills and in the citrate and tartrate of iron and potassium, in the treatment of anæmia, is well known. In the most renowned ferruginous springs, however, such as those of Schwalbach, Spa, Pyrmont, and St. Moritz, the iron is combined with salts of sodium, calcium, and magnesium. It would appear, therefore, that the increased energy of iron in augmenting hæmatosis, when combined with alkalies, is not relatively greater with potash than with either of the other alkaline bases.




  4. The promotion of the elimination of the waste products of nutrition is to be accomplished by remedies which act as solvents of uric acid and as diuretics. As solvents of uric acid the salts of lithia and potash have been shown to be superior to those of soda. The urate of lithia is the most soluble of the uric-acid salts, and the low chemical equivalent of the metal lithium makes the neutralizing power of the oxide much greater than that of equal proportions of the other alkalies. It is used in the forms of carbonate and citrate, and is generally combined with potash and soda. It exists in some of the mineral springs of Europe and of this country, but in such minute proportion as probably to be of little value. In administering the salts of potash and soda it is generally admitted that the carbonates and the neutral salts of the organic acids are to be preferred to solutions of the caustic alkalies. They have less power in neutralizing the acid of the gastric juice, and enter the circulation as neutral salts, where they are decomposed into alkaline carbonates by the oxidation of the organic acids, increasing the alkalinity of the serum and acting as diuretics. The combinations of the alkalies with sulphur, with iodine, and with mineral acids, as in the alkaline springs, are frequently used in the treatment of gouty lesions of the subacute variety. The sulphur salts probably owe their chief value to their alkaline bases when they are used internally; and in sulphuretted baths, as before remarked, the good effects are probably due to the high temperature at which the bath is usually administered.




  The salts of iodine are generally supposed to have a special action in removing the consequences of chronic fibrous inflammation in gout and rheumatism. They often disturb the digestion and provoke troublesome irritations of the skin and mucous membranes. In removing the sclerotic effects of gouty inflammation they do not exhibit the same sorbefacient power which they show in their action upon the granulation tissue of syphilitic origin. It must be admitted, however, that in certain catarrhal affections of a gouty nature the iodides of potassium and sodium are almost specific in their good effects. In the pharyngeal, laryngeal, and bronchial catarrhs from which some gouty persons suffer, where there is a dryness and irritability of the mucous membrane, the administration of these salts produces the most prompt and beneficial result. As solvents of uric acid they do not appear to equal the salts of the organic acids.




  As to the mode of administering salines in the treatment of the gouty dyscrasia, it is hardly necessary to observe that it must vary with the effect desired. As antacids in acid dyspepsia they should be given soon after meals, and for this purpose the salts of soda are to be preferred, for the reason that they not only neutralize excessive acidity, but they increase the efficiency of the peptonizing process. Where it is desired to introduce these salts into the circulation for their solvent action, as diuretics or to assist the process of sanguification, they should be given three or four hours after meals and largely diluted with water.




  Before concluding the consideration of the treatment of the gouty dyscrasia it should be remarked that the ability of water as a solvent, as a means of stimulating tissue-changes and eliminating waste, is not generally estimated at its true value. The use of copious libations of hot water in the treatment of gout, recommended by Cadet de Vaux in 1825, has been revived from time to time, and is at present attracting considerable attention.




  TREATMENT OF ACUTE ARTICULAR GOUT.—There are three distinct methods of managing an attack of acute gout—the antiphlogistic, the expectant, and the abortive.




  The antiphlogistic method, in the strict application of the term, is practically obsolete. Bloodletting, both general and local, brisk catharsis and diaphoresis, with low diet, were formerly advocated as the natural and imperative antagonists of gout as well as of all other acute inflammatory affections. Carried to its extreme degree, this method was deprecated by Sydenham and his disciples as tending often to prolong the attack and precipitate the manifestations of atonic gout. The natural reaction from the vigorous antiphlogistic practice was what has been termed the expectant method.




  The expectant method may be said to be founded upon the aphorism of Mead that "gout is the cure of gout." The discovery of the salts of uric acid in the blood-serum and in the affected tissues gave a scientific basis to the humoral pathology of gout and led to the formulation of definite principles in the application of the expectant method of treatment. These principles are the prevention of the further accumulation of the urates in the blood and the promotion of their oxidation and elimination. The first principle involves restriction to a rigid diet during the attack, excluding albuminous foods and the fermented preparations of alcohol, and allowing only milk and farinaceous gruels. The oxidation of the urates is encouraged by the administration of alkalies and by an abundant supply of air, the inhalation of oxygen even having been recommended. The elimination of the urates is accomplished chiefly by diuretics and moderate catharsis. The local treatment commonly used with this medication consists in the application of alkaline and anodyne fomentations or of dry flannel or cotton. Local bloodletting and blistering are now rarely commended. Under this treatment the intensity of the inflammatory process is abated, the suffering is allayed, but the progress and duration of the disease are not materially modified. The recovery, however, is satisfactory, and it is claimed that the chances of early recurrence of the attack are diminished. This method has many advocates, though it cannot be said to represent the common practice of the present day. It is becoming traditional, and may be said to be gradually giving place to the specific or abortive method.




  The abortive method consists in cutting short the attack by the administration of colchicum, veratria, or the salicin compounds.




  The value of colchicum in joint affections is a tradition of the earliest records of medicine. It shares its curative effects in acute gout with veratria, and, though the active principle of the meadow saffron and the veratrum album are not isomeric, their effects are similar. They constitute the basis of the famous nostrums so extensively patronized by sufferers from gout. Colchicum is the active agent in the eau médicinale de Husson, in Wilson's and Reynolds's specifics, and in the pills of Lartigue and Blair, while veratria is supposed to be that of Laville's remedy. The action of these substances is not understood. The physiological action of colchicum is that of a local irritant and a cardiac depressant of great energy. It purges violently when given in large doses, causes nausea and vomiting, and may produce collapse. In therapeutical doses in a gouty paroxysm it acts as a diuretic and an antipyretic, and allays, sometimes in a most magical manner, the objective and subjective symptoms of the disease. As simple purging by other cathartics does not abort the gouty seizure, the value of colchicum cannot be ascribed to its purging effect, and, besides, purging is by no means necessary to its efficiency. Nor can its utility be ascribed to its diuretic property. There is some question in regard to its claims as a diuretic, and there seems to be no doubt that it often does good where this effect is not observed. Its influence upon the heart does not explain its marvellous action upon the local process, for the same influence obtained by other drugs has no such result. We are driven, therefore, to the conclusion that colchicum has a specific action in gout as certain and as inexplicable as that of quinia in malarial fever, or iodide of potassium in constitutional syphilis. For those who accept the theory that gout is a tropho-neurosis the therapeutical action of colchicum is a strong confirmation of its neurotic origin, for the reasons that colchicum has no influence upon arthritic lesions which are not gouty, and that its physiological effects point to its action on the nervous system.




  It is useless, however, to speculate on the way in which colchicum and allied substances affect gouty inflammation; the practical question to be determined is: Are they the best and safest remedies to control it? Upon this point there is a wide diversity of opinion. The objections to the colchicum treatment are based upon humoral pathology, and upon the idea that the attack is an effort of nature to cast out the poison and purify the blood. Colchicum, it is claimed, arrests this process; the poison is retained, diffuses itself through the tissues, and lays the foundation of vascular and visceral lesions. It shortens the intervals between the attacks, and tempts the patient to continued indulgence in the habits which perpetuate and exaggerate the disease. The advocates of the abortive treatment, on the other hand, claim that these arguments have no real force as applied to its therapeutical value. The cure accomplished is, to all appearances, complete, and the patient is saved the suffering and exhaustion which result from the expectant method. The fact that he is so easily and speedily cured, and that he resumes his vicious habits and suffers recurring attacks in consequence, proves only that the treatment lacks the quality of moral discipline which belongs to prolonged suffering and the penance of vigorous medication. It is an acknowledged fact that the great majority of sufferers from acute gout decide sooner or later in favor of the abortive treatment; and as professional opinion has heretofore generally advocated the expectant or eliminative treatment, they commonly resort to the use of some one of the quack remedies which contain colchicum or veratria.




  In view of the present uncertainty of our knowledge of the true pathology of the acute gouty arthritis, as to whether it is a tropho-neurosis or the result of the local irritation caused by the salts of uric acid, the specific treatment seems to be justified by a regard for the comfort of the patient and as a means of protecting him against falling into the reckless use of quack remedies. A speedy relief of the acute symptoms, followed by the treatment appropriate to the gouty habit, would seem to be the most rational and safest mode of managing the acute articular attacks of gout.




  The selection of the preparation of colchicum in the treatment of an acute paroxysm is a matter of individual experience and preference. The acetous extract and the wine of the seeds are most commonly used, and many practitioners are not scrupulous in prescribing the proprietary preparations of Reynolds, Laville, and Blair. The wine of colchicum may be given in doses varying from 20 to 40 minims, alone or combined with Epsom salts in drachm doses, with small quantities of opium, every six or eight hours. Under this medication the pain, tenderness, and swelling rapidly abate, and sometimes with an abruptness that is magical. As soon as the acute symptoms subside, the colchicum should be continued in smaller and less frequent doses until the fever and local tenderness subside. The use of quinia with small doses of colocynth after the colchicum has been discontinued helps to re-establish the strength and regulate the digestive functions. The patient should always be warned against the possible demoralizing effects of a speedy recovery from a serious disease. Recurrence after the colchicum treatment is certainly more common than after the expectant method, but this should not be ascribed so much to a defective cure as to the temptation which the antidote offers to trifling with the poison. The accidents which have been ascribed to colchicum through its causing heart-failure are probably to be explained by its injudicious administration in large doses where acute gout is complicated with cardiac or renal degeneration.




  Next in importance and value to colchicum in the abortive treatment of gout are salicin, salicylic acid, the sodium salicylate, and the oil of wintergreen. Unlike colchicum, which has no marked effect upon acute rheumatism, these medicines appear to act with similar energy on gout and rheumatism. The rapidity and the almost uniform way with which they allay the inflammatory symptoms in rheumatic fever are well known; their value as specific remedies in both acute and subacute gout is not so generally appreciated. Whether the specific action of colchicum in gout differentiates this disease from rheumatism, or whether the similar action of the salicin compounds indicates that these diseases are allied in their etiology, are questions yet to be solved. The good effects of salicin and the sodium salicylate in many of the forms of irregular gout, and notably in the dyspeptic disorders and the erythematous tegumentary lesions, are especially worthy of notice. In acute attacks of articular gout the salicylic acid or the sodium salicylate, in 15 or 20 grain doses repeated every three or four hours, will often cut short the attack, and will very certainly allay within twenty-four hours the acuteness of the symptoms. As in rheumatism, the medicine should be continued in smaller doses after the acute symptoms have subsided for several days, the tendency to relapse being marked if the drug be discontinued too soon. In subacute articular gout and in the irregular forms of the disease, where the medicine has to be continued for some time, salicin and the oil of wintergreen are to be preferred to salicylic acid and the sodium salicylate. They are less liable to disturb the stomach and to produce toxic effects.




  It is unnecessary to describe the treatment of the different forms of irregular gout, inasmuch as the general principles described in the treatment of the gouty dyscrasia involve the most important considerations in the management of these affections.
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      1 There is a difference of opinion as to the correct spelling of this word, and strong reasons exist to regard the form rhachitis as the proper one. It is true that this spelling of the word has been remarked upon as unorthographical by many, mostly modern, authors. Even Virchow writes "Rachitis," claiming that Glisson took the term from "the then popular rickets." This is a mistake, as H. Rohlffs points out (Deutsches Arch. f. Gesch. d. Med., 1883, p. 294). Rachitis is a Greek word, and was used in the classical time of Hellenism. It has, however, seemed best to preserve here the usual spelling, rachitis, which has become sanctioned by general usage.

    


  




  

    


  




  DEFINITION.—Rachitis is a general nutritive disorder, almost always of long duration, usually with an introductory stage of weeks or months and a course mostly extending over months or years. Its beginning is mostly gradual, its final recovery slow. It is complicated with or dependent on disorders of the digestive or respiratory apparatuses, which are preceded by a disposition probably created by an undue width of the arteries. It exhibits amongst its prominent symptoms muscular debility; perspiration; anomalies of the subcutaneous tissue, which is either very much infiltrated with fat or deprived of it; disturbances of the intellectual and moral functions, and of those of the large thoracic and abdominal viscera and lymphatic glands; changes in the latter may outlive all others. Its most perceptible symptom, however, consists in an inflammatory disease of the primordial cartilage of the epiphyses, a copious deposit in that region and also under the periosteum of the bones; curvature of the diaphyses, and, while absorption remains intact, softening and retarded ossification of the bone. Without these affections of the osseous system the diagnosis of rachitis is not complete.




  ETIOLOGY AND PATHOLOGY.—The nature of rachitis has been considered to be inflammatory by F. A. Walter.2 Renard looked for that inflammation in the periosteum. Guérin emphasizes the vascular increase in periosteum, bone, and marrow; Trousseau and Lasègue the congestive character of the local tumefaction, besides fever and pain. Virchow also3 inclines to the opinion that the rachitical process is of an inflammatory nature, though it be impossible to state the exact cause of the process. Still, he claims that we are no better off in regard to other inflammations of unknown character—for instance, those of the skin—and that we have to look for a future increase of our knowledge of such constitutional predisposition of the organism and of such specific qualities of the blood as will produce the local irritation of the osseous tissue in rachitis. Last, and mainly, it is Kassowitz who seeks the essence of the rachitical process in a chronic inflammation originating in the points of apposition of the growing bones of the foetus or infant. During the chronic inflammation blood-vessels are formed in large numbers, and a morbid congestion takes place in all blood-vessels, but mainly in those of the localities in which new bone is forming; thus in the chondro-epiphyses, in the perichondrium and periosteum, and the sutural substances. Faulty introduction or elimination of lime has nothing to do with this process. It cannot be deposited in the current of a copious circulation; in fact, it is not deposited in the immediate neighborhood of blood-vessels to any extent. Even in otherwise normal bone hyperæmia produced by the experimenter softens the bone, which was fully formed before. If the relative percentage of lime were of any account in the etiology of rachitis, the periosteal and cartilaginous proliferations would find no explanation. But why is it that this peculiar process takes place at an early age only? and in the bone only? Kassowitz urges the fact that the growth of the bone differs in this from the development of all other tissues: that the latter grow uniformly through their whole mass; that the circulation in them is more uniform and carries material through and into every particle simultaneously, while in the bones the only places in which the whole circulation can contribute to their growth—the few blood-vessels distributed in the interior not adding to their growth at all—are the periosteum and the places of apposition between epiphysis and diaphysis. Every morbid irritation, whether resulting from bad air, habitation, and food, or from either chronic or acute ailment, acts on the whole mass of other tissues and organs, but in the bones only on the growing ends or surface.




  

    

      2 Anatom. Museum, Berlin, 1796, vol. ii.

    


  




  

    

      3 Arch. f. Path. Anat., vol. v.

    


  




  The results of the pathologists and experimenters are confirmed by chemical analyses. Fat has been generally found somewhat increased in the rachitical bones, and water largely so; chondrin is diminished according to Marchand and Lehmann, but was found unaltered in the later analyses of A. Baginsky. The latter found, after having deprived the bone of fat, the organic and inorganic material to be in a proportion of 100 to 563 in the normal, and of 100 to 160 in the rachitical osseous tissue; and in 100 parts of dry bone, Gorup-Besanez found in the
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  Defective calcification of the forming bone is one of the principal characteristics of rachitis. In it lime cannot either enter into the composition of the osseous tissue or remain in it. Its elimination must take place either through the kidneys or the intestinal tract. In the feces Ad. Baginsky, and many before him, have found an abnormal quantity. In regard to the urine, modern investigations do not agree with former analyses. Thus, Baginsky concludes that there is no increase of lime in the urine of rachitical as compared with that of healthy children; Seemann found even a diminution of the percentage of lime. Amongst modern writers only Rehn found an occasional increase of lime in the urine of rachitis.




  In regard to the elimination of phosphoric acid, the analyses of different periods do not agree any better. The conclusions of previous researches, pointing to a quadruple elimination of phosphoric acid in the urine of rachitis, are refuted by Seemann, who found no increase, and by Baginsky, according to whose researches the phosphoric acid of the healthy urine compares with that of rachitical urine as 40:12-37.




  As far as the elimination of nitrogen is concerned, there appears to be but little difference between normal and rachitical urine. Chlorine was found to be diminished in rachitis by Baginsky. Lehmann and Von Gorup found lactic acid several times. Several times albumen was met with; in a case of Ritchie's, blood; in one of Von Gorup's, fat.4




  

    

      4 E. Salkowski und W. Leube, Die Lehre vom Harn, 1882, p. 536.

    


  




  The etiology of rachitis must be studied from two points of view. It has its predisposition and its direct and proximate causes. The former has been studied by F. W. Beneke5 upon an anatomical basis. He finds that the arteries of rachitical patients are large all through the body. This is so particularly in the carotids; it seems probable that the changes taking place in the head are due to this anomaly in the size of the arteries. Three cases in which the width of the arteries of the neck was unusually large terminated fatally—one by hydrocephalus, one with a very large skull, and one suddenly. This width of the arteries is most marked, under ordinary circumstances, from the second to the fourth year; that is, the exact time in which (except the cases of early rachitis) the rachitical process is at its height. It is considered by Beneke to be the cause of the local increase of vascular irritation, particularly in the epiphyses with their retarded circulation; and also of the increase of nutritive development which is so often noticed during recovery from rachitis; and, finally, of the many pulmonary complications of an inflammatory nature.




  

    

      5 Die Anatomischen Grundlagen der Constitutions Anomalien des Menschen, 1878, p. 75, etc.

    


  




  There is another interesting consideration in regard to the effect of wide arteries on the relations between the blood and tissues. A great many more blood-cells are required to fill the arteries when wide than when narrow. Now, the formation of blood-cells is hindered by any disease of the digestive and blood-preparing organs, so that the tissues are liable to show the relative increase in the percentage of water, which is uniformly confirmed for rachitis by the biochemists.




  The pulmonary artery of the healthy infant is larger than the aorta by not more than four millimeters. In the majority of cases of rachitis examined by Beneke this difference in size was very much more favorable to the pulmonary artery; it is abnormally large in rachitis. This anatomical fact is suggestive of the pathological processes so frequently found in the lungs and in the neighboring lymphatic and large abdominal glands. For, while the amount of blood introduced into the lungs through its wide artery is unusually large, particularly so in a chest which is contracted in consequence of the rachitical process in the bones, the exit from the lungs is relatively impeded. Not only, however, the narrowness of the chest is a cause of this disproportion. For even in rather normal chests the lungs of rachitical children are relatively small.




  The liver of almost all rachitical children is large. In but one-half of the cases this enlargement is accompanied with a large heart. In pure cases of scrofula, on the contrary, Beneke found a small heart, rather narrow arteries, and usually a small liver, the size of the lungs offering but few anomalies.




  The spleen also is large in the majority of cases. Its size is not dependent on the large size of the liver or the small size of the lungs. For these conditions are found in the majority of cases only, not in all of them, and the large spleen is not always found with a large liver and small lungs. The variability of the anatomical conditions permits of various degrees of combination; so that varying combinations of rachitis with other constitutional disorders may correspond with the different sizes of the principal organs. After all, as there is a great deal of independence of these organs, as to size, of each other, the conclusion is justified that those differences are not the result of the disease, but that they are congenital and stand in some causal relation with it.




  The kidneys are large in the majority of cases, like the spleen and liver, while the lungs are small. This disproportion is apt to result in a hyperæmic condition of all the organs of the abdominal cavity, and especially of the kidneys. To what extent this undue amount of volume interferes with, or increases, renal secretion, it is difficult to say. The amount of urine secreted by rachitical children is about normal, though, as already stated, the percentage of lime in it is rather diminished, contrary to the opinions held formerly.




  For the direct cause of rachitis Glisson looked to the inequality of nutrition by the arterial blood, and for that of the curvature of the long bones to their superabundant vascularization. He found the disease mainly amongst the well-to-do classes, not unlike a modern American writer, who declares infantile paralysis to be the result of the nervousness of the better classes of the American people! John Mayow (1761) held a disturbance of the innervation responsible; Zeviani (in the same year), improper food in general, and particularly prolonged lactation; and Selle (1791), a peculiar diathesis (acrimonia rachitica). About that time a defective nutrition with abnormal function of the lymph-ducts was looked upon as the cause of rachitis by many—by others, an undue production of acid, and the softening of the osseous tissue thereby. This result was attributed by some to the influence of milk (Veirac, De Krzowitz). Attention was directed at an early time to phosphoric acid and lime, with the view that variations in the elimination of these substances might explain the occurrence of rachitis. A large quantity of both was found in some urines (Malfatti); a superabundance of phosphoric acid was presumed to prevail in the whole system (Wendt, Fourcroy); while symptoms resembling rachitis were found in animals fed upon small doses of phosphoric acid by Caspari (1824). Chossat fed young animals on food deprived of lime, and claimed to produce softening of the bones and death, a result which was denied by Friedleben. Guérin claimed to produce rachitis by feeding young animals on meat in place of their mother's milk, a result equally denied by Tripier, who, like Friedleben, found the bones under such circumstances more liable to fractures, but not rachitical. Wildt and Weiske found the bones uninfluenced by withholding lime from food; Forster, however, and Roloff claimed to notice a marked influence, and the latter  stated that animals, after having been rendered sick by depriving them of lime, recovered when they were again supplied with it. Wegner, in his numerous experiments with phosphorus, found that in growing animals it increases the growth and firmness of both long and flat bones; after the growth of the animal has been completed it renders epiphyses and vertebræ denser. There is no change, however, in the relative chemical composition of those parts. He found at the same time that results similar to those caused by the administration of phosphorus were obtained when food deprived of its phosphate of lime was given. But he met with no rachitical changes proper during these several procedures. Teissier having found an increase in the urine of rachitis after the administration of lactic acid, and lactic acid having been frequently found in the urine of rachitical patients by Ragsky, Morehead, Simon, and Lehmann, C. Heitzmann fed with lactic acid both carnivorous and herbivorous animals, found the cortical layer of the bones softened and the medullary substance hyperæmic, and claimed to produce rachitis in the former and osteomalacia in the latter. Both of these assertions were denied by Tripier and Toussaint, who insist upon Heitzmann's having selected animals which have a peculiar disposition to suffer from rachitis. Again, Milne Edwards and Boussaingault found the bones softened when they withdrew both phosphoric acid and lime from the food, without restoring the bone's consistency by administering powdered bone. But, lately, Ad. Baginsky states that he produced rachitis by withholding lime, and increased the effect by introducing lactic acid. By so doing, however, he changed only the relation of the mineral to the organic substances, without interfering with the normal proportions to each other of the constituents of the ashes. Beneke, finding oxalic acid in the urine in many cases of rachitis, attributes to it the want of calcification in rachitis, and Senator suggests that what impedes the deposition of bone might be formic, acetic, and lactic acids, which are also found in the young osseous tissue.6




  

    

      6 L. Fürth, Path u. Ther. d. Rachitis, Wiener Klinik, 1882.

    


  




  Of these statements many are uniform, others contradictory. Thus far, they are not convincing except in one way—viz. that both withholding and introducing certain ingredients, mainly lime, influence the growth of the bone considerably. This may prove nothing else but that lime is of paramount importance in the building up of bone, and that bone in the period of rapid development is amenable to a great many influences.




  It is in the period of rapid development that rachitis is observed. Thus it occurs in every stage of intra-uterine and infant life. It is met with in the foetus in very early intra-uterine life; it is found as a congenital affection, continuing to develop after birth when it has originated in the latter half of foetal existence; there is, thirdly, the rachitis of early infancy; and, lastly, that of advanced infancy and childhood. Of 624 cases of rachitis enumerated by A. Baginsky, there were 256 less than a year old, 313 in the second, and 63 in the third year. After this time rachitis is rare, as far as the active symptoms of the disease are concerned. But still, a retarded form of rachitis (r. tardiva) has been described by some authors. It is said to occur about puberty, and to exhibit local changes in the bones of genuine rachitical character, but to be wanting in all the other symptoms required for the diagnosis of general rachitis. Such cases have been described by C. Lucas.7 He found it complicated, now and then, with albuminuria. The occurrence of the latter at that time of life had been referred to by Moxon.8 The principal symptoms described by Lucas are scoliosis, talipes valgus, and genu valgum. The epiphyses were slightly thickened; there were pain in the limbs, languor, and pallor. In some of the cases there were also rachitical deformities dating from infancy. He believes rachitis of adolescence to exhibit more symptoms belonging to relaxation of the ligaments than to softening of the bones.




  

    

      7 Lancet, June 9, 1883.

    


  




  

    

      8 Guy's Hosp. Rep., 1878.

    


  




  A case of rachitis of undoubtedly congenital nature has been reported by Chiari. There were but twelve teeth. There were no other alveoli, nor was there any intimation of the formation of alveoli in the shape of the jaw, which resembled very much the usual senile form of retrograde metamorphosis.




  Twenty years ago I described the lesions in part of a rachitical cranium removed from an infant who lived up to her eleventh day. She was born at full term with hernia of the brain, about one-sixth of which protruded through the small fontanel. Only the cranium could be studied with regard to rachitis, and but small portions of the frontal and the anterior half of the parietal bones surrounding the large fontanel could be removed. In these few square inches of bone there were between twenty-five and thirty openings of the usual craniotabic nature, nothing but a transparent membrane being left. The bony edges of these thin portions were partly sloping off gradually, partly very steeply, and somewhat thickened. They were distributed over the whole part of the skull removed; some were found in the immediate neighborhood of the points of ossification. No recent deposits of soft rachitical bone had taken place under the periosteum. Thus, evidently, the process was of rather an early date of intra-uterine life, and had at birth run the full course of its usual development without having had an opportunity to terminate in the restitution of the normal bone.9




  

    

      9 Amer. Jour. Obst., Nov., 1870.

    


  




  In a case reported by Dr. F. A. Burrall10 the infant (female) was cyanosed at birth, and had a small head and feeble general development. The respiration was shrill and piping from birth, as though from congenital laryngismus; in a few days it became raucous. The post-mortem examination proved the larynx normal, with no obstructive growths. She was pigeon-breasted, and the last phalanx of her right finger wanting.




  

    

      10 Trans. N.Y. Path. Soc., vol. i. p. 81.

    


  




  In the meeting of June 27, 1883, of the Société de Chirurgie of Paris, Guéniot presented a newly-born baby with well-pronounced rachitis of the extremities which had healed at the time of birth. The bones had recovered their firmness, and the characteristic deformities remained. In the meeting of December 19th he could report that the child had exhibited neither symptoms of rachitis nor of syphilis since. In regard to the latter, a very rigorous examination of the baby's whole family, made by Guéniot and Fournier, resulted in the existence of no trace of syphilis.11




  

    

      11 Rev. Mens. des Mal. de l'Enfance, Janv., 1884.

    


  




  Kassowitz has examined many still-born infants, and also children dying at an early age, at the foundling hospital of Vienna. In a large majority of the cases he found rachitical changes in the ends of the bones. In many of those who lived several weeks he found rachitis developed to such an extent that the presumption of its intra-uterine origin became conclusive. Here nothing is left but the conclusion that the cause of congenital rachitis has to be looked for in the condition of the maternal blood.




  Thus, the foetal and congenital occurrence of rachitis cannot be doubted. Both forms are represented in literature. Neither requires the presence of rachitis in one or both of the parents. But the cause of the intra-uterine disease has not been found. Perhaps a disease of the mother with considerable nutritive disorders or a defective placentar supply may be found responsible. The foetal form runs its course long before the normal termination of pregnancy; the congenital may have run its full course at birth or complete it afterward. The bones are found of characteristic nature, the diaphyses suffering more than the epiphyses; even a rachitical pelvis has been met with by Fischer. Early foetal rachitis is probably dependent upon a defective development of the very first cartilaginous deposits and the first osseous nuclei; thus, many of the congenital synostoses find a ready explanation. Besides these, abnormal circulation is accounted for. For periosteal proliferation at that early period contracts the foramina carrying the blood-vessels, and, while interfering with the size of the bones, the foramen magnum also. Thus, a certain class of cretinism appears to be due to foetal rachitis, mainly of the base of the cranium, which results in early ossification of the synchondroses, particularly of the sphenoid bone. But lately I have seen a case of this description, which, however, had not terminated at the time of birth. For after birth the rachitical process developed further, and in addition to the rachitical deformity of the base of the cranium there were afterward thickening of the epiphyses, pigeon breast, and thoracic grooving and flattening.




  Rachitis is found in city and country, less on mountains than in valleys. Still, it is met with at elevations of two thousand feet. In the tropical regions it is almost unknown. Why it should have been considered quite a new disease in England but a few centuries ago, or whether it did not exist before that time, it is difficult to say. It is certain, however, that deformities have been described in antiquity which we are accustomed to attribute to rachitis.




  As the disease is one that occurs during the period of rapid growth, and is a developmental disease, everything that interferes with normal growth and development is apt to change physiological functions into pathological conditions and to produce rachitis. In the pregnant mother her ill-nutrition and the defective cell-material used in the building up of the embryo and foetus, or a defective placenta, may come in for the explanation of foetal and congenital rachitis, although the case of Klein's, who reports twins, of which one was normal and one rachitic, is rather difficult to explain on that basis only. Even rachitis of early infancy is not easily accounted for otherwise, for its first symptoms show themselves at a very early period; thus constipation, adiposity, and afterward craniotabes and thoracic grooving.




  The common form, and that which is the usual subject of the text-books and monographs, has, however, in most cases a well-marked preparatory stage in the shape of diseases or ailments reducing sanguification and nutrition. Some cases are ushered in by, or follow the course of, acute exanthems or acute gastric disorders or the presence of entozoa. A larger number appear to result from insufficient oxygenation resulting from lung diseases, with a long chronic ailment following the acute stage. Even acute pneumonia, with its direct influence on general nutrition, stands often for the proximate cause of rachitis. Bad air alone, even swamp air, does not appear to be a sufficient cause. When it seems so, it is complicated with the main cause of rachitis; that is, bad, insufficient, improper food, with its immediate result—viz. intestinal catarrh. Cow's milk, particularly when acid, starchy food administered too early or in too large quantity or too exclusively, early weaning followed by improper artificial food, insufficient mother's milk or such as is either too thin or too caseinous, lactation protracted beyond the normal limit,—may all alike be causes of intestinal disturbances and rachitis.




  Is rachitis hereditary? A number of women who were rachitical themselves have been known to have rachitical children. But it has been said that the process runs its full course during infancy, and that therefore a direct inheritance of rachitis from mother to child is an impossibility. Still, we must not forget that the consecutive conditions of the parents may, or will, influence the general condition of the infant and result in similar disturbances. No rule, however, exists. Dyscrasic parents may have healthy children, and healthy parents sickly or dyscrasic ones. But the probability is greater that diseased children should come from dyscrasic parents than from healthy ones. Tuberculosis in the parents has frequently been accused of being the cause of rachitis in the infant—not directly, but in consequence of general impairment of the tissues. Gout has also been accused of being the cause of rachitis, but it is a peculiar fact that the poor have but little gout and a great deal of rachitis. In all of these cases it is better to look upon rachitis as only one of the forms of general mal-nutrition, and to speak of inheritance of the disposition rather than of the disease. Thus it was that about the end of the eighteenth century Portal spoke of scrofulous, syphilitic, scorbutic, rheumatic, arthritic, and exanthematic rachitis. Particularly has syphilis been accused of being the main cause of rachitis by some, and even the only cause by others. Thus it was looked upon by Boerhaave. In modern times Parrot maintained, from 1872 up to the time of his death, which occurred recently, that every case of rachitis is of syphilitic origin. As his proof he relied mainly on the condition of the teeth and the bones. But those appearances in the teeth, the thin and ragged edges, the friability and the grooving, either horizontal or vertical, which have been considered characteristic of syphilis by Hutchinson and others, have no such dignity, and moreover they are not observed in the temporary teeth at all, but in the permanent only; the rachitical softening of the bones also is not found in syphilis at all. Particularly are there no curvatures in syphilis and no infractions. It is true that marasmus is found in both rachitis and syphilis, but it is met with in all sorts of diseases. The changes in the bones of syphilis are found at birth; in rachitis they usually develop in later months. When a baby is syphilitic and rachitic at the same time, the syphilis may last very much longer than the rachitis, which meanwhile has healed. The internal organs in rachitis do not exhibit any such changes as are known to occur in very many cases of syphilis. No gummata are ever found in rachitis, and the interstitial inflammation of the internal organs in syphilis is not met with to the same degree in rachitis. What Parrot claimed as a desquamative syphilide of the tongue—that is, red insulated spots, denuded of their epithelium, small in the beginning, later extending backward and increasing in size—is by no means always syphilitic, but is found in a great many cases where there is no suspicion of syphilis. It is mainly Kassowitz and Bouchut who have taken the stand against Parrot. The former, taking rachitis for a peculiar inflammatory process, admits that syphilis can be one of the causes. The latter directs attention mainly to the fact that by changing food in certain ways rachitis may be produced in dogs, but that they cannot be made syphilitic. There is no doubt, however, that syphilis may give rise to rachitis by its general influence on nutrition, and in this fact lies the key to the connection of great nutritive disorders with each other. Syphilis will undoubtedly change nutrition to such an extent as to result in rachitis. Rachitis will affect the glands; the caseous and suppurative degeneration of the glands will lead to metastatic processes, to acute tuberculosis, and so on.
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