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PROFESSOR WYATT GALT JOHNSTON.
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THE LATE WYATT GALT JOHNSTON.



(Obituary

PROFESSOR WYATT GALT JOHNSTON.
The death of Professor Wyatt Johnston, which occurred on the 19th 

of June, from pulmonary embolism, deprives the profession of Canada 
of one of its most brilliant and original members. His death was due 
to septic poisoning acquired in the autopsy room of the Montreal General 
Hospital. A streptococcus inoculation of his hand in February last 
incapacitated him for work for a few weeks, but he returned again to 
his duties, and probably received a second infection in April. A throm
bus appeared in the internal saphenous vein of his left leg about the end 
of April, followed by a more extensive coagulation later. He then 
removed to a private ward in the General Hospital, and shortly after 
this the veins of the other leg became similarly affected, and there was 
evidence of the presence of thrombi in the iliac veins of both sides. 
Death resulted on the 19th of June from a pulmonary embolism. The 
autopsy showed extensive thrombi on both sides and a general strepto
coccus and diplococcus infection.

Dr. Wyatt Galt Johnston was the son of the late Dr. J. B. Johnston, 
of Sherbrooke, Que. He received his early education at Bishop’s College, 
Lennoxville, and entered upon the study of medicine in McGill Univer
sity in 1880, graduating in 1884. As a student he showed special 
aptitude for pathology, and was a constant associate of Dr. Osier, 
assisting him at autopsies and preparing material for demonstration. 
Immediately after graduation he became resident medical officer in the 
General Hospital, and during the period of his service had more than the 
usual responsibility on his shoulders, as the staff that year was small and 
continually changing. In the spring of 1885 he paid his first visit to 
Germany, working during the summer in Virchow’s laboratory in Berlin. 
Next year he returned again to Germany and carried on researches in 
connection with pernicious anaemia in the laboratory of Professor Grawitz 
at Greifswald. He was appointed demonstrator in pathology at McGill, 
and alone he gave all the lectures and demonstrations in this department 
for a number of years. He subsequently returned to Germany and 
worked at comparative pathology in Munich and also for some months 
in the Zoological Gardens in London. Shortly after this he resigned his 
position in pathology in McGill, but still continued to work in the 
General Hospital, devoting himself almost exclusively to bacteriology 
and beginning his medico-legal work,
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In 1890 he made a bacteriological study of the water supply of 
Montreal, including the bacteriology of surface water generally. His 
very thorough report on the methods of classification of water bacteria 
and their sanitary importance was widely published. He was appointed 
lecturer in bacteriology at McGill in 1895, and was connected with the 
departments of pathology and hygiene. About this time also he became 
bacteriologist for the Provincial Board of Health and medico-legal expert 
for the district of Montreal. In 1897 he was made Assistant Professor 
in Public Health and Lecturer in Medico-Legal Pathology, and only a 
few months before his death received the chair of Hygiene and director 
of that department in the Faculty of Medicine, McGill University. He 
had practically occupied this chair for the Sessions 1900-01, and 
1901-02, but until just before his death he was not formally appointed.

In December, 1895, he married Julia, daughter of the late Michael 
Tumor, of Hugely, England.

Professor Johnston’s career has been a varied one ; from pathology 
proper he proceeded to the study of comparative pathology and spent a 
year in the investigation of the Pictou Cattle Disease. During this 
period he was associated with the Faculty of Comparative Medicine in 
McGill University as well as the Faculty of Medicine. Becoming more 
interested in bacteriology, lie made a specialty of the sanitary applica
tion of this science, and was recognized as one of the best authorities on 
the subject of the bacteriology of water supplies. Originality, inventive
ness and the power of recognizing the simplest and most direct method 
of reaching results, characterized his work in every department. While 
engaged in the investigation of the water supply of Montreal, he devised 
a very rapid and convenient method for collecting samples of water at 
various depths in such a way as to exclude the possibility of contamina
tion. He also devised a method of distinguishing and counting the 
various animalculse found in surface waters. When engaged in bacteri
ology in the General Hospital, his simple method for the diagnosis of 
diphtheria by culture on hard-boiled eggs, which is even now very widely 
used, was announced. His modification of the Widal reaction for the 
diagnosis of typhoid by means of dried serum, is also widely in use in 
different countries. An indefatigable worker, he tried all the methods 
announced that gave promise of practical value in connection with the 
application of bacteriology to hygiene and medico-legal work or to the 
diagnosis of disease. Having studied these methods, they were either 
immediately discarded or utilized in his work, and almost invariably 
improved upon or simplified. Instance after instance occurs to the 
writer where his inventive genius has made practical and useful many 
laboratory methods in bacteriology and pathology, and so to a great
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degree simplified the method of instruction or economized the time of 
both student and demonstrator.

Dr. Johnston’s habit of mind, his rapidity of thought and quickness 
in seizing upon what was of immediate importance, makes his published 
writings a very poor index of the amount of work he accomplished, and 
only to those who knew him do they give anything but an imperfect idea 
of the soundness and extent of his knowledge. His mental habit of con
centration and going to the root of the matter, neglecting all side issues, 
wihich made him so valuable and trustworthy as a medico-legal expert 
and a coroner’s physician, showed itself in all his research. A given 
problem presented itself to him, and he worked at it until he had satis- 
fier himself with regard to that problem only, and being satisfied with 
results, was extremely careless in placing them upon record. His papers 
are characterized by directness, they are unaccompanied by any full or 
orderly history of the development of his subject up to the point at which 
he took it in hand, and he was content, os a rule, to incidentally refer to 
the work of others which he was able either to confirm or refute. These 
references, however, were always adequate for those familiar with the 
matter, but not always so for the ordinary professional reader. The 
difficulties which he encountered in attacking the problem, the side 
issues which sprang up in the course of his investigations, were rarely 
more than hinted at; the part of the subject which interested him and 
which impressed him with its importance was recorded red hot. Thus 
his published papers, an incomplete list of the more important of which 
follow this notice, are apt to strike the reader as being short and hurried, 
and certainly do not do him justice. But one has only to glance over the 
list to appreciate his remarkable versatility.

His mastery of many allied branches of medicine, gross and miscros- 
copic pathology, both human and comparative, bacteriology in a more 
abstract form as well as in its applications to hygiene and public health, 
sanitation, medical jurisprudence in many aspects, as well as medical 
education, will be found among his contributions. To each of these 
subjects he made valued and pre-eminently practical contributions, 
endeavouring to popularize each subject and to bring its methods within 
the reach of those to whom it would be useful.

Of recent years he devoted himself to hygiene and medical jurispru
dence. One of his most thorough studies in the department of medical 
jurisprudence, in which he probably stands pre-eminent in Canada, if 
not on this continent, was a method of determining the pecuniary equi
valent of injuries to one or other portions of the body, a subject which 
was very largely neglected by English-speaking medical jurists, although 
it has been very scientifically investigated in France and Germany. 
About the time of his death he was negotiating a scheme for the use of
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companies with a large number of employees, and accident insurance 
companies, which would enable them to follow the after-effects of injuries 
and the conditions and treatment after leaving hospital, forming a basis 
from which valuable statistics could be compiled in this country and in 
the United States.

As a teacher, the same characteristics showed themselves, his great 
mental activity and his rapidity of thought often made it difficult for 
him to exhibit to his hearers the process by which conclusions were 
reached, hence, it was always necessary for him to carefully prepare his 
set lectures. But in practical teaching, at the autopsy table, at his 
weekly demonstrations in morbid anatomy, and, above all, to a few inter
ested students, graduates or assistants in the laboratory, he was at his 
best. In devising methods of demonstration and of checking the work 
of classes in the laboratory, his originality was of much value. He 
was never contented unless he could develop some simple method of 
staining, some simple apparatus for class purposes, or for reproducing 
diagrams in a few minutes; method after method occurs to us all alike 
in their directness, simplicity and effectiveness for the purposes for 
which they were designed. He had a perfect genius for recognizing 
what was at the same time practical, scientific, sound and capable of 
performance by the simplest means.

In addition to his methods for the diagnosis of diphtheria and typhoid 
fever, already referred to, his simple method for the diagnosis of leprosy 
by scraping a suspected cutaneous nodule and staining the mixed blood 
and lymph, which exudes, and his introduction of the ordinary sterilized 
cotton wool swab at the end of a length of strong wire enclosed in a test 
tube, which now-a-days is used in all public health diphtheria outfits, 
may be cited as examples of how he always thought of the most direct 
and simplest methods of reaching his results.

But, after all, it is Wyatt Johnston, the man, the delightful com
panion, whose wit was ever full of such delightful surprises, that his 
friends and associates will regret the most. Intellectually honest, direct 
and simple to an unusual degree, he had the greatest contempt for all 
that savours of dishonesty and pretence in scientific work. His won
derful personal magnetism, his ready wit and sympathy, made him hosts 
of friends and admirers among those associated with him in the various 
organizations and societies with which he was connected—the Bar of 
Montreal, the Coroner’s Court, the Genera! Hospital, the Provincial 
Board of Health, the American Public Health Association, the American 
Medical Association, the American Medico-Legal Society, the Montreal 
Mcdico-Chirurgical Society, the Faculties of Law and Comparative 
Medicine.
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The following resolution of regret, passed by the Faculty of Medicine, 
is but one of the many echoes of sorrow which has reached us from all 
parts of Canada and the United States :—

“The Members of the Faculty of Medicine of McGill University 
wish by this Resolution to put upon record their recognition of the 
great loss they have sustained by the untimely death of their brilliant 
colleague, Professor Wyatt Johnston.

“ Throughout the twenty-one years during which he was associated 
with this Faculty, as student, demonstrator, lecturer and professor, his 
work was always characterized by a rare degree of conscientious exact
ness and originality. An earnest student, a thorough and successful 
investigator, and ever an advocate of advanced scientific medical educa
tion, his loss to the Faculty is indeed a great one.

“ To his exertions this Faculty owes the practical character of the 
teaching in the various departments of State Medicine, with which he 
was connected, and also the introduction of advanced and post-graduate 
courses leading to the diplomas of Public Health and Legal Medicine.

“ His high status among scientific men as a trustworthy investigator, 
especially in the fields of bacteriology and preventive medicine, has 
added not a little to the reputation of this University as a centre for 
research. His reputation as a reliable and scientific medical jurist and 
expert, was not confined to this city or this country, and his services to 
the Courts of Justice have done much to demonstrate to the professions 
of Law and Medicine the value of this branch of medical education.

“ His colleagues in the Faculty of Medicine feel that in his untimely 
death each has lost a bright and cheering companion and a friend whose 
earnestness of purpose and enthusiasm in his work was a stimulus to all 
who came in contact with him,—one who was a high type of intellec
tual honesty combined with singular simplicity and modesty regarding 
his own capacity and the importance of his valuable original work.

“ The Faculty further resolves to transmit a copy of this Resolution 
to Mrs. Wyatt Johnston and to his mother, Mrs. J. B. Johnston, and to 
convey to them their deep and heartfelt sympathy in the great loss which 
they have suffered.”

The following le an uncomplete list of his more Important contributions 
to scientific literature

Retrospect of Pathology—Montreal Medical Journal, 1889.
Thymus Gland—Reference Handbook of Medical Sciences, 1899.
Thyroid Gland—Ibid.
Retrospect of Pathology—-Montreal Medical Journal, 1890.
An Unusual Case of Perityphlitis—Montreal Medical Journal, 1890.
A Rare Form of Kidney Tumei^—Montreal Medical Journal, 1891.
Notes on the Bacteriological Study of Dlptherla—Montreal Medical 

Journal, 1891. I
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On the Collection of samples of Water for Bacteriological Analysis— 
Canadian Record of Science, 1892.

A new Method for the Culture of Diphtheria Bacilli in Hard-boiled Eggs— 
The Medical flews, 1892.

Anomalous Cases of Primary Nasal Diptheria—Montreal Medical 
Journal, 189B.

Fracture of the Skull from the Discharge of a Shot-gun into the left 
Orbit—Montreal Medical Journal, 1893.

Six months' Medical Evidence, Coroner’s Court of Montreal—Montreal 
Medical Journal, 1893.

One Hunded Cases in Coroner’s Court of Montreal in 1893—Montreal 
Medical Journal, 1898.

Return to an Order of Legislative Assembly of December 13th, 1893, upon 
Coroner's Inquests—1893.

“ Coroner’s Quest ” Law in the Province of Quebec—Read before Medico- 
Legal Society, May, 1893.

Report of Special Committee appointed by Montreal Medico-Chirurgical 
Society to amend Coroner’s Law for Province of Quebec—Montreal 
Medical Journal, 1894.

Coroners and Inquests—The Gazette, February 8th, 1894.
Statistics of Coroner’s Court, Montreal, for 1893—Montreal Medical 

Journal, 1894.
A Biological Analysis of Montreal Water Supply from November, 1890- 

November, 1891—Montreal Medical Journal, 1894.
The Use of the Ah tool a ve for Sterilizing Nuitrient Gelatin—The Medical 

flew», 1895.
A few Observations upon Sedimentation in Water—Trans. American 

Public Health Assoc., 1895.
On Grouping Water Bacteria—Trans. American Public Health Assoc., 1895.
Clinical Microscopy—Reference Handbook of Medical Sciences, Supple

ment, 1895.
Thymus Gland, Development ot—lbid.
Thyroid Gland, Pathology ot—lbid.
Biological Analysis of Water—Ibid.
Report on a Year’s Work on Bacteriological Diagnosis of Diphtheria— 

Montreal Medical Journal, 1896.
On the Application of the Serum Diagnosis in Typhoid Fever—New York 

Medical Journal, 1896.
A Note upon Serum Diagnosis by means of Dried Blood Samples in 

(Experimental) Cholera—A'et» York Medical Journal, 1896.
Ueber den Gebrauch von im Wasser aufgelosten trockenen Blute fur die 

Serumdiagnose des Typhus—Centralblattc fue Bakter. Paraait. u. Infekt. XXI. 
Band, No. 18/14, 1897.

Three cases Illustrating the Value of Bacteriological Diagnosis of Leprosy 
for Public Health Purposes—Montreal Medical Journal, 1897.

On the Difference between Blood Serum and Blood Solutions, the Condi
tion of the Test Culture and Significance of Bacterium Coli Infection in 
Relation to Typhoid Diagnosis—Montreal Medical Journal, 1897.

On the Iodide Test for Semen—11 oston Medical <6 Surgical Journal, 1897.
On the Medico-Degal Application of Entomology—Montreal Medical 

Journal, 1897. » ,
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Notes on Household Disinfection by Formaldehyde—British Medical Jour
nal, 1897.

An Experiment with the Serum Reaction as a Test for Typhoid Infection in 
Water, etc.—New York Medical Journal, 1897.

On the Application of the Serum Diagnosis in Typhoid Fever to the 
Requirements of Public Health Laboratories—Trans. American Public Health 
Assoc., 1897.

Compilation of Pathological Reports of Montreal General Hospital from 
1883-1895, August, 1897.

The Medico-Legal Significance of 'the Presence of Sugar and Glycogen In 
the Liver, Post-mortem—Boston Medical & Surgical Journal, 1898.

Cardiac Embolism—Montreal Medical Journal, 1898.
The Condition of rr*st Cultures, especially as regards filtration, favour

able to clear Serum Reactions by the Dried Blood Method—-British Medial 
Journal, 1898.

On Serum Reaction with Bacteria other than the usual Pathogenic 
Forms—British Medical Journal, 1898.

A Quantitative Method of Serum Diagnosis by means of Dried Blood— 
British Medical Journal, 1898.

Notes on Progress of Legal Medicine—the Medico-Legal Study of In
juries—Philadelphia Medical Journal, 1898.

Death by Electricity—Montreal Medical Journal, 1898.
Legal Medicine—American Yearbook of Medicine & Surgery, 1898.
Recent Work Bearing on the Pathology and Morbid Anatomy of Shock— 

The Railway Surgeon, 1899.
Some Personal Experiences in Disinfection—Trans. American Public 

Health Assoc., 1900.
On the Practical Clinical Teaching of State Medicine—Philadelphia .'Jedieoi 

Journal, 1900.
Legal Medicine—American Yearbook of Medicine <5 Surgery, 19vo.
On the Estimation of Disability and Disease Due to Injury—Read before 

Montreal Medico-Chirurgical Society, January, 1900.
On the Establishment of Medico-Legal Diplomas—Boston Medical & Surgi

cal Journal, 1901.
A simple Method for Bacteriological Examination of Milk Supplies— 

Montreal Medical Journal, February 1902.
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{Reprinted from Ou', Montreal Medical Journal, Sept., 1891.)

NOTES ON THE BACTERIOLOGICAL STUDY OF 
DIPHTHERIA."

By Wyatt Johnston, M.D., Montreal.

My original object in studying cases of diphtheria bactcrio- 
logically was to settle the nature of a series of those doubtful 
cases in which a diagnosis is practically impossible by the ordi
nary means of observation, and where the occurrence of post- 
diphtherial paralysis or the outbreak of similar or more typical 
sore throats is the earliest positive proof of the true nature of 
the case. As I have found it impossible to continue the work 
on account of the difficulty in obtaining clinical histories of the 
cases, I wish to publish the results obtained from the examina
tion of another series of cases, most of which wore capable of 
being diagnosed as diphtheria without much difficulty.

Some time ago I showed belore this Society cultures obtained 
from cases of diphtheria in which the growth had presented the 
typical characters of the Klebs-Lcefflcr bacilli. The main char
acteristics of this organism are :

(1) Rapid growth in serum at blood temperature leading to 
the formation of well characterized colonies in 16 to 24 hours.

(2) Peculiarities of structure, especially the presence of in
volution, bacillus forms having clubbed or swollen ends, with 
granular, unevenly stained protoplasm.

(H) Toxic effects, producing pseudo-membranous inflamma-

• Read before the Medioo-Ohirurgical Society of Montreal.
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lions, followed 1 >y characteristic paresis, in cats and rabbits, and 
uniformly killing guinea-pigs in two to five days when injected 
subcutaneously, with production of necrosis, surrounded by 
local inflammations and oedema at the site of inoculation, and 
usually associated with more or less marked parenchymatous 
degenerations and areas of cell-necrosis of the viscera. This 
condition is distinguished from other forms of experimental 
sopticæmia by the fact that bacteria are absent from the blood 
and viscera.

These toxic effects are moat striking, and serve to distinguish 
this organism absolutely from all other species of bacteria. They 
depend on the fact that the diphtheria bacilli generate an 
albuminous poison or toxin which, when absorbed into the system, 
produces fever, cell necrosis and paralysis, which symptoms and 
lesions can be also brought about by the injection of sterilized 
cultures containing the toxin alone without any living bacilli. 
The primary local lesions in diphtheria are probably due both 
to the toxic action of the poisonous substances evolved and the 
presence of the bacilli.

The disease diphtheria is therefore complex in nature ; the 
presence of the local exudation of false membrane and the toxic 
constitutional effects being each a necessary part of all cases of 
true diphtheria. As the diagnosis is naturally based upon the 
local inflammatory appearances, and as diphtheria is by far the 
commonest cause of pseudo-membranous inflammations, the term 
diphtheritic has come to be applied to all severe inflammations 
attended with the formation of false membrane and accompanied 
by necrosis, while the term croupous is applied to milder inflam
mations where there is no necrosis. It should be borne in mind 
that the terms diphtheritic and croupous arc of anatomical and 
not of setiological significance, as the neglect of this distinction 
has led to a great deal of confusion. Diphtheritic inflammation 
is most often caused by the disease diphtheria, but is not by any 
means invariably due to this cause, since every sloughing inflam
mation of a mucous surface presents diphtheritic characters and 
must be called, on anatomical grounds, diphtheritic. On the 
other hand, crou[>ous inflammations have been shown by Paltauf-
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Kolisko to be sometimes the effect of the action of the Klebs- 
Lœflier bacilli, so that in this case we have a croupou« non-diph- 
tlieritic diphtheria.

To prevent error, the terms diphtheria and diphtheritic should 
not be considered synonymous ; and since the word diphtheritic 
has become too firmly established to he dropped from the voca
bulary, it might be well if a suggestion of Dr. MacAliister 
(Practitioner, June, 1890) were adopted and the word diph 
therial used always to express aetiofogically in relation to the 
specific cause diphtheria, applying the term diphtheritic simply 
in its more general anatomical sense.

There is evidence to show that cases occur in which an ana
tomically genuine diphtheritic sore throat may he caused by 
other organisms than the Loeffler bacilli. Roux and Yersin 
(Partner Annale», July 1890) record with great care several 
such cases where the infection was due apparently to strepto
cocci. Out of 80 cases of angina admitted to the diphtheria 
wards of the Childrens’ Hospital, the bacilli were found in 61. 
Roux and Yersin had no scruples in classing the other 19 cases, 
in which no bacteria were found, as non diphtherial angina. 
A much more remarkable series was that published by Dr. 
T. M. Prudden, where, in 24 cases of diphtheritic sore throat 
occurring in children, streptococci were found in 22 and staphy
lococcus aureus in 2, while the Loeftier bacillus was not met 
with in a single instance. It is important to note that those 
cases were obtained from an epidemic among children who were 
inmates of an institution in which scarletina and erysipelas were 
epidemic at the time,—(Amer. Jour. Med. Sci., May 1889.)

A subsequent series of 12 cases, all fatal, by the same author 
(N. Y. Medical Record, April 18th, 1891), showed the presence 
of the virulent LoetHer bacilli in every instance, and a carefully 
prepared table appended, giving the total number of cases in
vestigated in this manner by various authors up to date, shows 
that the LoefHcr bacilli were found in 307 out of a total of 342 
examined—about 90 per cent. The suggestion that the cause 
of diphtheria in America differed from that in Europe had'been 
previously disproved by Prof. XV. H. Welch and Dr. A C.
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Abbott, who, in a most exact study of eight cases of typical 
diphtheria occurring in Baltimore, found the Lceffler bacilli 
present in every instance.—{John» Hopkins Hosp. Bulletin, 
Jan. 1890.)

That diphtheritic membrane can be produced amongst other 
causes by the streptococcus pyogenes is shown by the uniform 
presence of this organism in the diphtheritic endometritis occur
ring in puerperal fever. The only statements as to the absence 
of the Lceffler bacilli in diphtheritis of other regions than the 
throat is that furnished by Paltauf and Kolisko, who were unable 
to find the bacilli in this cbndition or in intestinal or cutaneous 
diphtheritis phagædena.—( Wiener med. Wochenschrift, No. 8, 
1889.)

I have tabulated below the cases collected by Dr. Prudden 
and added my own cases. (I have not included in this table 
the cases where I was not able to obtain satisfactory material 
for examination, as I found in cases A "2 and A 3 that the bacilli 
might easily be missed if the secretions only were examined, 
and although found in portions of actual membrane).

Observer.

D’Bapino....................

Ortman ....................
Spronck ■ ...............
Roux and Yersin....

Paltauf and Kolisko.
Zarniko.......................
Beck.........................
Sorensen....................

Esoherich..................
Tangl...........................
Briegn and Fraenkel. 
Prudden (1st series)., 
Welch and Abbott..

Prudden (2nd series) 
Johnston..................

Zeitschrift f. Hygiene, Bd. 6___
Revue Medicale «le la Suisse, Ro

mande, 1888, No. 1 ................
Berl. Klin. Woclien.» 1889, No. 10 
Central, f. Pathol., Bd. 1, p. 218. 
Annales de L'Institut. Pasteur,

Dec. 1888..................................
Wiener Klin. Woch., 1889, No. (> 
In Aug. Dissertation, Kiel, 1889 
Zeitschrift f. Hygiene, Bd. 8 
Nordiskt Mcdioinskt Àrohiv, Bd.

18, No. 26..................................
Cent. f. Bactériologie, Jan, 2, ’90 
Cent- f. Pathologie, Bd. 1, p. 795. 
Berl. Klin. Woonen.. Mar. 17, ’90 
Am. Jour. Med. Soie., May 1889. 
Johns Hopkins Hosp. Bul., vol. 2,

No. 11.......................................
N. Y. Med, Record, April 18,1891 
Montreal Med. Jour., Sept. If"

No. of 

Examined.

H
16

15
80
52

is
B
24
8

12
iO

Present Absent 
in. in.

The method of examining is very simple, and no one having 
an elementary training in bacteriology would have any trouble 
in carrying it out. Following the directions of Roux and Yersin
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( Annales Pasteur, July 1890), I employed sterilized serum, 
obtained either from ox-blood or from hydrocele or pleuritic 
exudation. I can quite confirm the statements of these observers 
as to the advantage of this medium over agar-agar jelly, since 
by employing serum the colonies of the diphtheria bacilli are 
readily recngnizhle at the end of twenty hours, or even earlier 
if the serum bo “ improved ” in the manner recommended 
by Lee (Her, through the addition of one-fourth its bulk of a broth 
containing peptone, beef-tea and sugar. On the other hand, if 
agar-agar be employed, the colonies are never recognizable 
before the end of forty-eight hours, and show nothing strikingly 
characteristic before the fourth day. As the essential object of 
the examinations is to make an early and positive diagnosis, the 
saving of twenty-four hours would seem to be of vital importance 
in itself, but the serum method has also the advantage of per
mitting the diphtheria bacilli to bring their colonies to 
maturity before the other bacilli which are present have even 
commenced to form visible colonies. With agar, on the other 
hand, the two days needed for the appearance of the diphtheria 
colonics affords ample time for the development of the putrefac
tive forms, if these are present in any large number. The only 
advantage of the agar method is that the pyogenic staphylococci 
and streptocacci which are usually present have more character
istic growth than on serum—a matter of secondary importance.

There is a current impression that the serum is difficult and 
troublesome to prepare, and this has led to its use being avoided 
in many laboratories when any other medium can be substituted. 
This idea is quite erroneous, as serum is as easily made as any 
of the other nutrient media—in fact, far easier than gelatine, if 
prepared according to the method given by tlueppe (Centralb. 
f. Bad., July, 1887), which consists in coagulating and steriliz
ing the scrum at once simultaneously. After the tubes are filled 
to a depth of one to two inches they are laid obliquely in rows 
in a thermostat, which is then heated till the inner temperature 
reaches 68° to 75eC. After half an hour or more at this tem
perature the tubes will be found to have coagulated, leaving the 
serum nearly transparent. The temperature can now be raised



to about 90® by bringing the water in the jacket to the boil, 
and the tubes should be exposed to this heat for half an hour 
each day on three or four successive days, when, on placing them 
in the incubator in the usual manner, all but a few will be found 
to remain perfectly sterile. If Lœffler’s serum is required, the 
serum is mixed with one-fourth its volume of Lccfller’s bouillon 
before filling into the tubes. This addition does not interfere 
with the property of coagulating and remaining transparent. 
If blood serum is employed, care "Should be taken in collecting 
it that the clot is allowed to form before transporting the jars of 
blood. After standing forty-eight hours in a refrigerator or in 
a cool cellar, an abundant supply of clear serum can be obtained. 
The presence of small traces of hæmoglobin in the serum docs 
not much impair its translucency, certainly not enough to render 
it unsuitable for the isolation of diphtheria bacilli.

The serum tubes could be prepared and kept in stock by 
druggists if the method ever comes into general use, which seems 
unlikely. The examination may be made from material taken 
direct from the throat by scraping the membrane, or. preferably, 
a piece of membrane may be detached by a pair of forceps or a 
swab of cotton wool. If the membrane has to be transported, it 
may be put into a clean, dry test-tube or folded up in blotting 
paper. To examine, it need only be moistened by a drop 
of sterilized water. A microscopical examination can be made 
by smearing the piece of membrane over the surface of a cover- 
glass, passing it three times through a flame. After drying 
and staining with a drop of any aniline stain, but preferably by 
Gram’s method, the diphtheritic bacilli are seen as short thick 
rods (about the same length as tubercle bacilli), lying in little 
groups. These bacilli are present in enormous numbers in the 
early stages of diphtheria, but diminish rapidly in number as 
the membrane softens. The highly characteristic involution 
forms, which assume comma or elub shapes with swollen ends, 
and present a protoplasm broken up into small granules, are only 
recognizable with a good immersion lens.

The cultures are made by drawing the infected needle in 
parallel lines along the surface of the serum. By treating two
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or three tubes in this fashion, the infecting material at Bret 
abundant and producing a continuous dense growth, will in the 
second or third tube only implant a very few bacteria, so that 
the colonies can be studied separately. The tubes are to be 
kept at about body temperature for twenty-four hours, when 
minute white points appear on the surface of the serum, attain
ing about the size of pin-heads or of split peas. These, if found 
under the microscope to consist of bacilli, arc probably the diph
theria bacilli, as the other forms would not have attained such 
size in so short a time.

The other colonies which attain such proportions in twenty- 
four hours are almost invariably found to be micrococci, usually 
the staphylococcus pyogenes.

I will not go further into the culture experiences with the 
bacillus than to say that I have been able, in all my cases, to 
confirm the statement first made by Welch and Abbott, of the 
Hygienic Institute, that the bacilli form an abundant invisible 
growth on potatoes, a medium stated by previous observers to 
be unsuitable for its cultivation. I also can substantiate the 
statement of Beck, that the agar cultures do not show the char
acteristic involution forms.

The method, however, has a serious defect, since an organism 
exists which is identical in size and appearance with the Loeffler 
bacillus, and grows on serum in a similar manner, though totally 
devoid of pathogenic properties. This is called the pseudo- 
diphtheria bacillus, and has been frequently found in the throats 
of healthy persons, as well as in follicular tonsillitis. The proof, 
therefore, is not absolute until substantiated by the inoculation 
of some susceptible animal. How far this pseudo-diphtheria 
bacillus would interfere with the method in practical work is 
not yet certain. Personally I have so far only met with the 
virulent or true bacillus.

The results of my examinations are as follows :—
Of nine cases examined in which the diagnosis of diphtheria 

could be made without much difficulty from the symptoms and 
the appearance of the throat, the Klebs-LoefHer bacillus was 
found in eight. In the case where it was not found, the con-
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dition was one of an undoubted false membrane which contained, 
microscopically, large numbers of bacilli which appeared to be 
the organisms in question but did not appear in the cultures. 
When the specimen was taken the throat had just been freely 
sprayed with a solution of hydrogen peroxide, and the nega
tive result may have been due to its disinfectant power of 
inhibiting the growth, though the fact that colonies of staphylo
coccus aureus appeared make that less likely. There was an 
anomalous course in this case, since the throat was found per
fectly clear of membrane on the following day, preventing my 
repeating the experiment. In spite of this the disease appears 
to have been true diphtheria, as the nurse stated that the patient 
had a distinctly nasal voice when he left the hospital, ten days 
later. The bacillus was also found in an anomalous case where 
an extensive false membrane existed with almost no disturbance 
of the general health. In this case there was no paralysis.

In six cases where the diagnosis was doubtful, the bacilli were 
not found. Several cases of follicular tonsillitis and a case of 
scarletinal sore throat were examined with negative results.

I have divided the cases into two groups—(o) where the con
dition was clinically like diphtheria, and (i) anomalous cases. 
The cases are as follows, the first being given in detail and the 
remainder summarised in a table at the end of the article.

Cate 1.—M. L., female, aged 21, admitted April 9th, 1891, 
into the female medical ward of the Montreal General Hospital, 
under Dr. Ross, with a suspicious-looking patch of membrane in 
both tonsils and a tiny membranous patch on the side of the 
uvula ; temperature 1021°. Next day an extensive patch of 
dirty gray membrane was seen in the uvula and soft palate. 
Transferred to diphtheria ward. Seen on April 11th ; tempera
ture 100t' ; had a patch of membrane on left anterior pillar of 
fauces. Discharged May 2nd ; no paralysis.

Microscopic examination of the membrane showed an enor
mous number of short, thick bacilli, a few larger bacilli, and 
some clusters of micrococci.

Cultures in serum made on May 11th and kept at 85eC. 
showed on the following day numerous small, flat, white colonies
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composed of short, thick bacilli, having the typical arntwiane* 
of the LcefHer bacilli. Involution forms numerous. In agar 
plates small, flat colonies appeared on the second and third 
days, showing superficial thin concentric growth from a small 
central white spot. In stale culture in agar the growth, on first 
transplantation, was barely visible, hut in subsequent generations 
the colonies became more distinct, forming always flat, circular, 
concentric, white growths on surface about the entry point of 
the needle. Microscopically the bacilli in the agar cultures 
were short, thick rods with rounded ends ; their length was 
about 0.0015 to 0.002 mm. (one and a hall' to two-thousandths 
of a millimetre). None of the agar cultures showed involution 
forms.

April 28t/i, 1891. — Inoculated a very large, full-grown 
female guinea-pig with 0.7 ccm. of a watery suspension obtained 
from washing a seven days old culture in six per cent, glycerine 
agar-agar. Injected subcutaneously in right flank.

May *\th.—Found dead in cage ; had been quiet and refused 
food for past three days. In right flank, at site of inoculation, 
induration and gray opacity of skin and subcutaneous tissue, 
with some hemorrhage ; marked oedema extending from this 
spot to right axilla and backward to right groin.

Microscopically, a few bacilli corresponding in size to Loeffler 
bacilli found in the œdematous fluid. Microscopic examination 
of blood, lungs, liver, kidneys and spleen negative. Kidneys 
swollen, opaque and grayish in sections ; extensive swelling and 
degeneration of epithelium in convoluted tubes ; a few casts seen 
in the tubules. From œdematous fluid cultures in two serum 
tubes showed on following day numerous small colonies of a 
bacillus corresponding to Loeffler bacillus with well marked in
volution forms, staining well by Gram’s method. Cultures from 
blood, spleen, lungs, liver and kidneys, all remained sterile.

The remaining cases, except a few of special interest, are 
briefly summarised in a table, as they were for the most part 
practically repetitions of the one given above. One case was of 
special interest and occurred in the private practice of Dr. Major. 
In this case, which I saw for the first time on the seventh day,
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the membrane had nearly all gone, and on the first exatnination 
no Loefllcr bacilli were found, although two agar tubes and two 
scrum tubes, as well ns three Petri dishes, were all seeded from 
a piece of membrane. In this case an oïdium appeared strongly 
resembling that of thrush, and I considered the case to be thrush 
complicated with staphylococcus infection. Dr. Major stated, 
however, that at the onset the condition was unmistakeably that 
of diphtheria, and the correctness of his diagnosis was proved 
some days later by the onset of severe and persistent paralysis 
of the palate. In the interval I had obtained a fresh piece of 
membrane which yielded two colonies of the Loeftler bacillus. 
This case shows that a negative result is of no diagnostic value 
when the membrane is clearing, even when a fairly exhaustive 
examination has apparently been made. In another case I found 
an oïdium growth, readily distinguishable, however, from thrush, 
associated with a large dumber of Loeftler bacilli.

The uncertainty of examinations made at a late period in 
cases going on to recovery was shown in another case, for the 
opportunity of examining which I am indebted to Dr. W. 8. 
England. In this case I saw the patient on the seventh day. 
A distinctly membranous exudation had been present, returning 
within twenty-four hours after being scraped off, but always 
confined to the tonsils. In this case smear cultures on five 
glycerine agar tubes failed to show any bacilli, the seeding being 
done directly from the membrane in the throat. In this case a 
tiny particle of membrane which had been obtained at the time 
of examination was seeded on serum a week later, and yielded 
two colonies corresponding to the Loeftler bacilli, one of which 
was tested and found to kill a guinea-pig in the typical manner.

In two cases I had great difficulty in obtaining suitable ma
terial for examination, owing to the affection being confined to 
the posterior nares, and where a prolonged local examination 
seemed unjustifiable owing to tbe profound exhaustion of the 
patient. In these cases I made cultures daily from the nasal 
discharge for several days, but without in any case obtaining 
the Loeftler colonies. In one of these cases (Case A 2) the 
nurse afterward obtained for me a small fragment of membrane
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from which I obtained colonies having the characteristic culture 
appearances, and which killed a guinea-pig in the typical manner. 
In the other case (Case B 2), staphylococcus aureus and citrous 
were present in enormous number, together with a few strepto
cocci, but no Locfller bacilli were found.

In a fatal case (Case A 9), where an autopsy was performed 
by Dr. Finley, who kindly sent me the respiratory organs for 
examination, the larynx and trachea showed an extensive 
sheathing of diphtheritic membrane extending down to the main 
bronchi. Large numbers of the Loeffler bacilli were obtained 
from this membrane, and an area of pneumonia from the lung 
showed a small number of the bacilli associated with a large 
number of small diplococci. No streptococci were found.

In an anomalous case already cited, brought to my notice by 
Dr. H. S. Birkett (Case B 5), an extensive soft, yellowish 
membrane covered the posterior nares and extended over the 
epiglottis and into the larynx. This membrane could be readily 
removed without causing bleeding, but tended to recur. The 
general health of the child was unaffected. Cultures on agar 
yielded an abundant growth of a single bacillus form, forming 
prominent yellow white surface colonies. Inoculated into the 
conjunctiva of rabbits, no effect was produced, and I was inclined 
at the time to regard the bacteria as being possibly the pseudo- 
bacillus, but on re-investigating the cultures some three months 
later I found that they gave the typical Loeffler colonies on 
scrum, with an abundant invisible growth on potatoes, and showed 
on both these media most characteristic involution forms. Inocu
lated into a guinea-pig, this organism showed a high degree of 
toxic virulence, killing the animal in thirty-six hours. The 
autopsy on this animal showed an opaque haemorrhagic, reddish- 
gray induratcr area at the spot of inoculation, surrounded by a 
zone of serous oedema. Cultures from the organs and from the 
serous exudation remained sterile, but typical Loeffler colonies 
were obtained from the circumscribed haemorrhagic patch at the 
site of inoculation. These colonies, on being transplanted on 
agar, gave only the characteristic, flat, compact, concentric sur
face growth of the Loeffler organism, and not the abundant
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prominent growth of the original tubes. For this reason it 
appears probable that the original colonies were impure, contain
ing both the Lee flier colonies and some other form, which latter 
was subsequently eliminated in passing through the serum 
culture.

In cases which were examined at an early stage the LœfHer 
bacilli were found almost in pure culture. In most cases the 
staphylococcus aureus was found, but it was usually scanty. 
The colonies closely resemble those of the Locflier bacilli for the 
first day, but can be distinguished at the end of forty-eight hours. 
Streptococci were seldom met with, and then only in isolated 
colonies, the scarcity of this organism being contrary to what I 
had been led to expect from a study of the literature. In the 
anomalous or doubtful cases, on the other hand, either staphylo
coccus and streptococcus, or both together, were present abun
dantly in all instances. The influence of these pyogenic bac
teria on the course of true diphtheria is a point greatly needing 
investigation.

In cases examined during the period when the membrane had 
begun to soften—that is to say, after the third day in ordinary 
mild cases—the falling off in the number of diphtheria bacilli 
was most marked. This did not seem to be due here to the 
antagonistic action of saprophytic bacteria, as has been commonly 
assumed, since, as a rule, the cultures made in late stages in 
cases going on to recovery remained perfectly sterile, except 
for the few scattered colonies of Loeffler bacilli. This result I 
attribute to the inhibitory action of the local disinfectant appli
cations—in most of the cases a spray of peroxide of hydrogen 
was employed—but I have made no experiments to determine 
this point.

A matter of considerable interest is the question whether this 
method of examination will ever come into general use, and if 
such be the case, what class of practitioners could carry it out 
to the best advantage. This point is considered by Prof. Welch 
of Baltimore in an address delivered before the ninety-third 
annual session of the Medical and Chirurgical State Faculty of 
Maryland in April, 18U1 (Medical Newt, May 111, 1891). In
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this address, which by a masterly treatment of the facts places 
the prophylaxis and treatment of diphtheria on a broad scientific 
basis, Professor Welch does not think that the hopes of Roux and 
Yersin, that the method may yield good results in the hands of 
unskilled persons, are likely to be realised. He thinks that an 
elementary training in bacteriology is needed in those carrying 
it out, and suggests that as elementary courses on bacteriology 
have now become so common that it will not be long before most 
communities will possess at least one person capable of doing the 
work satisfactorily. My own experience has shown me that 
doubtful cases, which are those in which the value of the method 
should be best shown, the chief difficulty is in obtaining suitable 
material for examination are of two kinds—first, those where 
the condition resembles tonsillitis and the exudation is confined 
to .the tonsils ; and, second, those where the local disease is 
situated in some part of the respiratory tract not readily exam
ined, or where the severity of the constitutional symptoms ren
ders a prolonged examination difficult. As the procuring of a 
small piece of the false membrane at the earliest period possible 
is the nine qua non, and to do that in this latter class of cases 
requires a special manipulative skill only possessed by a skilled 
laryngologist, the task will properly fall to this individual. The 
aid of a throat specialist seems indispenablc in cases where the 
local examination presents much difficulty. Possessed of suitable 
material, the best results in the further examination would cer
tainly be obtained in a properly equipped laboratory.

In the cases where the confusion arises from the membrane 
being confined to the tonsils, the case is much more simple, and 
there is less need of the services of the laryngologist; all 
that is required being to detach a small piece of the exudation, 
wrap it in paper, and send it to some laboratory for examination.

Considcriiig the gravity of the interests at stake in the prompt 
recognition and isolation of cases of diphtheria, one would natu
rally suppose that a method which enabled a positive diagnosis 
to be made within twenty-four hours, in cases seen during the 
first days of the illness, would be welcomed eagerly by the pro
fession. That this has not happened is due probably in great part
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to the wise precaution of treating all doubtful cases as if they 
were cases of diphtheria, and possibly, too, in some degree to 
a tendency to pride ourselves upon our sagacity, valuing the 
result of a clever guess more than that obtained by a less 
brilliant, though more certain, method. As a matter of experi
ence, a large proportion of the doubtful cases, especially the 
tonsillitis group, declare themselves to be one tiling or the other 
by the time the doctor makes his visit on the following day.

In conclusion, it may be stated :
(1) That in almost all cases where strong clinical grounds 

exist for the diagnosis of diphtheria, the bacteriological examina
tion has shown the almost invariable presence of the malig
nant Lœffler bacilli.

(2) That, excepting in connection with scarletina, measles or 
erysipelas, the number of cases of diphtheritic sore throat due 
to other causes is very srriall.

(8) That in doubtful cases the accuracy of the method de
pends chiefly upon obtaining suitable material at an early stage 
of the disease.

(4) That the method is not of much service in doubtful cases 
where the difficulty is due to the infection occurring in localities 
difficult to examine without skilled manipulation, unless suitable 
material is obtained for examination.

Summary op Method for Detecting Lœffler Bacilli.
Microscopical Examination.—Stain a cover-glass smeared by a bit of 

membrane with any aniline dye. The bacilli are arranged in sma’l 
chimps, and are short, thick rods, about same length as tubercle bacili, 
but much thicker ; numerous beaded and drumstick shapes met with 
—in solution forms. Gram’s staining method can be employed.

Cultures.—Can be made direct from membrane in throat or from 
Miiall bit of membrane folded dry in dean paper, No special antisep
tic precautions necessary. Touch or scrajte membrane with a sterilized 
platinum needle and draw it in parallel streaks over the surface of a 
serum tube, using two or more successive tubes before reinfecting the 
needle. Keep the tubes at body temperature. In 20-24 hours the 
L(vlller bacilli appear as small grayish-white points, size of pin-heads, 
showing under the microscope the chara- teristic appearances of the 
bacilli in the original membrane.

Diagnosis—(a) Other bacilli do not form visible colonies at twenty- 
four hours. (/>) Staphylococcus colonies resemble those of Lu-fller 
bacilli to naked eye appearance, but recognized on microscopic exami
nation. (< ) Pseudo-diphtheritic bacilli have microscopic and culture 
characters of the Lu-lller bacilli, but have no pathogenic proi>erties.
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Pathogenem.—ISubcutaneous inoculation of guinea-pig kills in two 
to live days, with haemorrhagic necrosis and oedema at site of inocula
tion. The bacilli can he recognised microscopically and by culture 
near spot of inoculation, but blood and viscera give negative results. 
Disseminated parenchymatous degeneration of liver and kidneys.

The following is a tabular analysis of the cases, divided into 
two groups :—

Group A.—Cases evidently diphtheria.
Number of cases examined, 9. Result: Positive 8 ; Negative, 1.

No. Nmm. s... An. Service. Course. Result of 
Examination. Remarks.

1 M. L. F 21 M. G. Hospital. Recovery Typical." Oidium 
also found-

Began ns Ton
sillitis,

2 L. B. M 2 Do. Death. Typical. Nasal diph
theria. Ba
cilli in hit of 
m e m h rune. 
None in 
nasal score-

3 Mrs, T. F 28 Dr. England. Recovery Two colonics only.

4 W. p. M 16 M. G. Hospital. Do. No Ladller bacilli ; 
abundant staphy
lococcus pyogenes 
aureus.

Rapid disap
pearance of 
membrane, 
(nasal voice).

6 L M. F 10 Dr. Major. Do. Only two colonies 
found. Oidium 
present

Marked diph
therial para-

6 F. P. M 8 M. G. Hospital. Do. Typical.
7 E. G. F 10 Do. Do. Typical.
8 L. P. M 13 Do. Do. Typical.
«.) M. G. F 4 Do. Death. Typical.

^ • In caeca marked “typical ” a large number of the virulent briber bacilli wore

Group B.—Anomalous cases.*
Number of cases, 5. Result : Positive, 1 ; Negative, 4.

1 O.P. F 20 M.O. Hospital. Recovery Negative. Exudate con
fined to Ton
sils.

2 0. w. F 24 Do. Do. Negative. Nasal diph
theria?
Nasal voice. 
Local exam
inai imi un
satisfactory.

3 A. C. M 1 Do. Do. Negative. Local exam
ination un. 
satisfactory.

5 W.J. M 8 Do. Do. Negative. Scarlotina.
6 8. M 8 Dr. Birkett. Do. Positive.

• Cases 1, 2 and 3 ol this series were placed in the diphtheria ward of the Montreal 
General Hospital. Several cases of follicular tonsillitis were also examined, always 
with negative results.





[Reprinted from THE MEDICAL News, December io, 1892.]

A MEW METHOD FOR THE CULTURE OF DIPH
THERIA-BACILLI IN HARD BOILED EGGS.1

BY WYATT JOHNSTON, M.D.,
OP MONTREAL.

All who have had experience in the diagnosis of 
diphtheria by culture-methods agree in praising 
their accuracy and promptitude. Unfortunately, 
the general practitioner, who must feel most of all 
the need of some accurate method for the prompt 
diagnosis of doubtful cases, does not seem dis
posed to avail himself of the new process, and the 
prophecy of Roux and Yersin, that the method 
would come into general use, appears still to be far 
from fulfilment.

Thinking that the chief obstacle lay in the dif
ficulty of obtaining serum for the culture-medium, 
M. Sakharof1 recently suggested a simple plan by 
which slices of hard boiled eggs, cut with a steril
ized knife and placed in sterilized tubes, could be 
made to replace the serum.

Of this method I have no personal experience, 
but should imagine that the main objection would 
still exist, as the physician might not have test-tubes 
about him at the time when they were most needed.

1 From the Pathological Laboratory of McGill College.
8 Annales Inst. Pasteur, June, 1892.
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I have, during the past two months, made use of 
a method which may be regarded as a modification 
of Sakharof’s, and which does away with the 
necessity both of test-tubes and the preparation of 
media before they are actually needed for use.

I employ hard-boiled eggs, from which a part of 
the shell is removed with ordinary forceps, after 
being tapped so as to break it. In this way shell 
and shell-membrane can readily be peeled off from 
one extremity (by selecting the narrow extremity 
the air-chamber is avoided), leaving a smooth, 
glistening, moist surface, which offers a most tempt
ing spot for making cultures. These are made, as 
in the case of serum, by touching the diphtheritic 
exudation with a sterilized needle and drawing the 
latter lightly from three to six times across the ex
posed white of the egg. Instead of the regulation 
platinum needle mounted in a glass rod, I employ 
either an ordinary needle or a bit of silver suture- 
wire held in an artery forceps. To guard the cul
ture against contamination the egg has only to be 
placed upside down in a common egg-cup ; it can 
afterward be wrapped in paper and transported, if 
necessary. The interior of the cup can be sterilized, 
if desired, by allowing a flame to enter it for a 
second or two, though I have not found this neces
sary, as the nutrient surface does not come in contact 
with the inside of the cup. The egg and shell are, 
of course, both sterilized by the act of boiling.

Five minutes' boiling suffices, and if the opera
tion has to be done “ while you wait,” the egg can 
be cooled in a still shorter time by placing it in 
cold water. Strict attention to aseptic details is
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unnecessary, as the diphtheria-bacillus outstrips in 
its growth the contaminating organisms likely to 
lead to confusion. The appearance of the diph
theria-colonies at the expiration of twenty-four 
hours is the same as when they are grown in serum, 
but I have found the growth even more rapid, so 
that a colony is already visible in twelve hours. 
Confusion with micrococci is, of course, to be 
guarded against. The reliability of this method 
seems to be the same as that of the methods of 
Haffter and E. Roux. I have found one bacillus 
which attains visible dimensions within the same 
period, but as this also grew on blood-serum in the 
manner characteristic of the diphtheria-bacillus, 
the great value of the method here described is not 
invalidated by that fact.

Although this minor modification of a now well- 
tried procedure might enable it to be employed by 
those destitute of laboratory outfits, I do not think 
it likely that this means of diagnosis will be utilized 
by physicians not habituated to laboratory methods.

It may be of interest to state here that the con
stant temperature of about 350 C., needful to insure 
the rapid and characteristic growth of the diphtheria- 
bacillus, can readily be obtained by placing in a 
cupboard or box with the culture, a large jar or 
pail of warm water, which is renewed from time to 
time, thus making an impromptu thermostat.





CORONERS AND INQUESTS





Where they fail to meet the requirements of the case

The Medico-Chirurgical Society makes a Study 
of the Law and suggests Change.

From • THE GAZETTE. February 8th. 1894

Some time ago the Medico-Chirurgical 
society of Montreal appointed a commit
tee consisting of Drs. G. P. Gird wood, J. 
G. Adami, E. P. Lachapelle and Jas. Bell 
to study the law and manner of conduct
ing inquests in this province. The result 
has been reported to the committee, and 
the report transmitted to the Attorney- 
General and the medical members of the 
Legislature. Among other things it

The present provincial laws respecting 
enquiries into the mode and cause of 
death are based essentially upon the old 
English common law. Thé enquiries are 
placed m the control of coroners appoint
ed by the provincial Government, a cor
oner for each judicial district. The cor
oner need not be a member of either the 
legal or the medical profession, although 
in the great majority of cases he belongs 
to one or the other.

I ' pon receiving notice of a case of death 
following upon any act of violence, or of 
death attended by suspicious circum
stances, it is his duty to make a prelim
inary enquiry.

if, with or without medical aid, he 
comes to the conclusion that the cause of 
death is to be made out without the as

sumption of there having been either 
criminal act or criminal neglect, he can 
order the interment of the body. If, on 
the other hand, he is led to suspect that 
death has been due to violent or unfair 
means, or culpable or negligent conduct 
ol others, under circumstances calling for 
investigation by a coroner's inquest, then, 
having made a sworn deposition to this 
effect before a magistrate, be is empow
ered to hold an inquest. What these 
“circumstances” are which call for in
vestigation is not defined in our statutes, 
they being left to the coroner to deter
mine. Having made the deposition, he 
now can summon a jury and hold a cor
oner’s court. He is empowered to call 
before him such witnesses as in his 
opinion can throw light upon the cause 

| of death.
The jury must view the body of the de

ceased, and, if the majority of the jury 
desire it, the coroner is directed to in
struct that an autopsy be performed to 
throw some light upon the cause of death. 
Having heard all the evidence, the coro
ner sums up, and leaves it to the jury to 
bring in a verdict, and, when this has 
been delivered, the coroner gives an order 
for the interment of the body.
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The coroner is paid $0 for every inquest, 
and if an inquest occupies more than two 
days, $3 for every succeeding day. The 
practitioner of medicine making an ex 
ternal examination of the body receives 
$î, making an autopsy he receives $10. 
There are further fixed charges for the 
constable who summons the jury and 
the witnesses, for chemical analyses, tor 
hire of room to be used for the inquest, 
and for guarding the body.

THE COST.
Taking the returns for Montreal alone, 

as shown hv Dr. Wyatt Johnson, the cost 
per inquest—that is to say, per case—is 
decidedly greater than in London, New 
York or Massachusetts. The rate would 
seem to be $22 in Montreal, $15 in Lon
don. $16.90 in Boston, $12.80 in Massa
chusetts generally. $10 in New York ; 
and this notwithstanding the fact that 
autopsies, the most expensive individual 
item in the investigation of suspicious 
deaths, are from three to four times as 
frequent in the other cities as they are in 
Montreal. Here, in Montreal, it costs 
more to maintain a dead body in the 
care of the coroner than it does to main
tain an ordinary live individual with 
healthy appetite at a first-class hotel for 
the same period. Some of the items per
mitted by law in the coroner’s accounts 
ought to be lessened or removed alto
gether, others ought to pass into general 
police accounts. But the fact remains 
that the system is as expensive as its re
sults are unsatisfactory, and that the 
chief source of expense is the legal in
vestigation of cases which do not call for 
legal investigation at all, owing to the 
fact of death not having been due to 
violence. The exclusion of cases not 
calling for inquest by means of a prelim
inary medical examination seems to be 
the most rational means of reducing the 
expenses.

Your committee is of opinion that, as a 
matter of principle, the payment of the 
coroner according to the number of in
quests held by him is most unsatisfac
tory, and is inimical to the proper carry
ing out of enquiries into the cause of 
death.

FIXED SALARIES INSTEAD OF FEES.
Your committee find that of the cases of 

death calling for a coroner’s investigation

occurring m the various large towns, from 
50 per cent, to 75 per cent, can upon pre
liminary investigation be found to bedue 
to natural causes. That is to say, the 
more careful the preliminary investiga
tion made bv the coroner, and the more 
conscientious and expert he shows him
self in the performance of his duties, the 
fewer the inquests he finds it necessary 
to hold, and the less his income if he be 
paid so much per inquest. While 
if it so happens that his en
quiries lead him to suspect the 
frequent occurrence of any one form of 
crime at any period, as, for example, 
child murder, and so to hold an increased 
number of inquests upon certain classes 
of cases, immediately he lavs himself 
open to the charge of seeking to increase 
his income. This ought not to be. In 
the cities, at least, the coroners ought to 
receive fixed salaries.

Under the present system, the jury in 
Montreal, with rare exceptions, certainly 
cannot be said to be a capable and repre
sentative assembly of citizens. Men en
gaged actively in any form of business 
prefer to employ any subterfuge rather 
than sit for what may be many hours in 
a morbid atmosphere, for no return what
soever save discomfort and loss of time. 
The consequence is that too often the 
jury is composed of a heterogeneous col
lection of incapables, gathered from the 
highways and byewavs and bar-rooms of 
the neighborhood. The verdict of such 
incapables is, time after time, at variance 
with the evidence presented.

VIEWING THE BODY.
The custom of viewing the body is as 

old as the coroner system. It arose at a 
time when violent deaths were as many 
as doctors were few, and when popula
tion was everywhere so sparse that the 
jury had an important part to play in de
termining by external examination tfiat 
death w as due to violence, and, again, in 
identifying the corpse. Now-a-davs. in 
a large town, it is highly probable' that 
not one of the jury will have known the 
deceased, and the determination of the 
cause of death may more safely be left 
to medical men. In any case, it is easy 
to obtain identification by means other 
than the irruption of a strange, unseemly 
rabble into the house of mourning. The



general feeling throughout the commun
ity is that this intrusion into the circle of 
bereaved relatives in the very depth of 
their trouble, permitted by the present 
law, ought to be prevented, and your 
committee urges strongly that it is as un 
necessary as It is unbecoming. It has 
been superseded in many states by a 
system of sworn affidavit of the fact of 
death and the identity ot the body, and 
this course should be followed here.

The existing law does not demand in
quest in cases ot felo de ne. This your 
committee, on the whole, is inclined to 
consider a disadvantage. The general 
opinion of the community is strongly 
opposed to suicide, and were it to be re
cognized that this mode of death neces
sarily involved a public investigation, 
there is little doubt that the unpleasant 
publicity of the subsequent proceedings 
would act as a deterrent in not a few 
- ases. As a matter of fact, suicide is on 
the increase in those states where this 
deterrent does not exist or has of late 
years been removed.

MEDICAL EVIDENCE.
A study of the verdicts brought by the 

coroners’ juries "shows clearly that the 
decision ot poiuts of medical evidence is 
a matter that should not he left to non
medical persons. Statements utterly at 
variance with the cause of death as
signed have been time after time ac
cepted blindly by coroner and jury. The 
appreciation of medical facts, and the 
opinions to be formed from these facts, 
come properly within the domain of the 
medical expert. It cannot be expected 
that the legal coroner and the jury should 
without tail form correct opinions upon 
delicate medical problems.

Your committee strongly approves of 
the plan adopted in many of the United 
States, of admitting a written medical 
deposition of fact or opinion as evdenee 
at Inquests in cases where the personal 
attendance of a medical witness is not 
considered necessary by the coroner.

THE PERFORMANCE OK AVTOI’BIEH.
In all the large class of cases now in

vestigated before juries where sudden 
death occurs without the slightest ex
ternal lesion, an autopsy is advisable. 
Nevertheless, with an exception to be

presently noted, no autopsy can be per
formed unless it be demanded by the 
majority of the jury. That is to say, the 
jury has to express itself willing to waste 
an hour or more in the middle of its 
proceedings, so that a competent medical 
man may be called, who shall make an 
examination into the state of the viscera. 
As a consequence, the jury, in the first 
place, shows the greatest unwillingness 
to allow the performance of autopsies, 
and will the rather return a wholly un
reliable verdict. In the second 
place, the medical man performing the 
post mortem is at a great disadvantage, 
for he is expected to keep the jury wait
ing as little as possible, and his examin
ation, instead of being deliberate and 
careful, is hasty and liable to be imper
fect. Your committee feel assured that 
were the coroner allowed full power him
self to order an autopsy in all doubtful 
cases a very large proportion of cases 
would be discovered in which there 
would be no necessity for holding an in
quest and summoning a jury. Thereby 
a very large expenditure would be pre
vented, and at the same time the cause 
of death would be satisfactorily estab
lished. The exception referred to above 
is that by the present law the coroner is 
permitted to order an autopsy if he 
makes an affidavit that fie holds the 
autopsy to be necessary. Unfortunately, 
coroners do not seem to have taken ad
vantage of this permission, but prefer to 
shelter themselves by leaving the matter 
wholly in the hands of the jury.

PRELIMI NARY INVE8TK i ATION8.

In all cases of suspicious death the 
first question to be settled is what has 
been the immediate cause of death. In 
all cases, therefore, the first point to be 
investigated is purely medical. It is true 
that frequently the question is one that 
can be answered by any individual en
dowed with common sense, as, for in
stance. when a corpse is discovered upon 
the railroad track minus its head, though 
even in such cases serious mistakes have 
occurred through the bodies of murdered 
persons being so placed as to give an im
pression of accidental death. But if the 
question in certain simple cases can be 
answered by a layman as well as by a
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professional man, there is a very large 
number of cases, and these often 
the most important from a medico
legal aspect, where a correct deter
mination can only be reached by a we'l- 
<(iialified medical man, and where it is 
all important that a correct answer be 
gained at the outset, not only for the 
benefit of the relations of the deceased 
(thnttheybe sheltered from the least 
breath of unnecessary suspicion), but al
so tor the benefit of the provincial exche
quer, that the province be not saddled 
with the cost of an inquest leading to no 
result. When more than 50 per cent, of 
all deaths which coroners are called up
on to investigate are found to be from 
natural causes, it is evident that the ma
jority of deaths now investigated require 
no legal investigation whatever, whiie.on 
the other hand, as indicated above, all 
such deaths demand an initial investiga
tion by a medical man.

CRIMINAL CASES.

Under the existing law, when his jury 
brings In a verdict of murder or man
slaughter, or of being accessory to mur
der before the fact, against any person 
or persons, the coroner must issue a 
warrant against such person or persons, 
and send him or them before a magis
trate or justice, if this has not already 
been done. He must at the same time 
transmit the depositions taken before 
him in the matter. To all in'ents and 
purposes, the trial before the magistrate 
proceeds as though no previous enquiry 
had been held. The coroner’s depo
sitions are not employed as evidence. In 
tact, the magistrate treats the case as 
though be were proceeding under an 
ordinary warrant. If the magistrate 
confirms the charge, the case is sent up 
to the grand jury, and here again all the 
witnesses are once more summoned and 
the evidence is repeated, and the grand 
jury finding a true bill, the case goes be
fore th« petit jury, and again the evi- 
deuce is repeated.

It appears to your committee that this 
proceeding is singularly cumbrous, and 
that, besides harassing the witnesses, it 
allows an unduly large number of loop
holes of escape for those guilty, upon 
some legal technicality or faulty observ

ance of legal procedure. Your commit
tee, considering that the problem of how 
this procedure may be simplified is a 
purely legal one, does not offer any sug
gestions on the matter.

Taking all these disadvantages into 
consideration, and being especially im
pressed by the fact that the earliest 
stages in the investigation of suspicious 
death must of necessity be of a medical 
nature, and by the further fact that 
where the legal proceedings of the coro
ner lead to a definite charge against an 
individual or individuals, those legal 
proceedings are practically passed over 
unnoticed by the higher courts, your 
committee have come to the conclusion 
that a drastic change in the mode of in
vestigation of suspicious deaths is advis
able in this province.

THE CORONER’S PERSONALITY.

There are two questions which natural
ly suggest themselves prominently in 
connection with questions of coroners’re
form. The first is, Should the coroner be 
a physician or a lawyer? and the 
second, Should the office of coroner be 
abolished ?

With regard to the qualifications neces
sary for coroners, your committee does 
not think it necessary to dwell upon the 
relative advantages of having medical or 
legal coroners, although this is a subject 
of dispute which has now been fruitlessly 
discussed for more than a century, and 
will in all likelihood continue to be so as 
long as the coroner system lasts.

In Ijondon a settlement of the question 
has been attempted by selecting as far as 
possible coroners who have obtained 
both legal and medical qualifications. 
This plan of expecting the coroner to be a 
jack-of-all-trades has not much to recom
mend it ; and the fact that in London, in 
addition to the doubly qualified coroner, 
there are the deputy coroners, who are 
obliged by law to be barristers, and all 
the medical expert work is done by out
side men, shows that matters are not in 
any way simplified even by having the 
coroners who are at once both lawyers 
and physicians.

The only rational plan, and one whose 
advantages appear never to have been 
questioned, is that adopted on the conti-
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nent, as well as in those states which are 
now under the medical examiners sys
tem, of separating as far as possible the 
medical and legal side of the investiga
tion, and entrusting these to physicians 
and lawyers respectively. Your commit
tee is just as firmly convinced that all 
legal questions should be left wholly to 
lawyers, as that all medical ones should 
be entrusted to medical men.

ABOLITION OK THE OFFICE OF CORONER.
Your committee finds that in those 

states where this has been done, the pre
vious difficulties seem to have been 
promptly and permanently removed, and 
it does not appear to have been 
necessary in any instance to revive the 
office. The office of coroner was created 
in England while that country was in 
a lawless state, and when police regula
tions and courts of justice were almost 
non-existent. Since the development 
of the judicial and police system, the 
coroner’s office has gradually come to fill 
the important function of fifth wheel to 
the car of justice. It has been retained 
through that conservative spirit which 
retains the cumbrous system of pounds, 
shillings and pence for the national cur
rency. Many'of the United States are 
still in that primitive and lawless condi
tion, w'bich makes the office of coroner a 
useful one. In the more highly civilized 
states the old coroner system is rapidly 
disappearing, and it is practically obso
lete in five, viz.: Massachusetts, Rhode 
Island, (Connecticut, New Jersey and New 
Hampshire.

As to whether the office of coroner 
should be abolished in our own province, 
we have no hesitation in staling, as med
ical men, that, from a medical point of 
view, the office is simply an absurdity, 
which constantly interferes with the pro
per employment of medical science for 
judicial ends, and that it could be abol
ished to-morrow with marked benefit to 
the medical side of criminal cases.

The fact that the appointment of com
petent medical experts as consultants to 
the coroner’s court of Montreal during 
the last year has neither prevented nor

greatly diminished the number of those 
palpably absurd and unsatisfactory ver
dicts, which have made this court a 
public laughing-stock in past years, shows 
that something must be radically wrong 
with the system, which must be re
medied, even if this necessitates abolish
ing the office.

On the other hand, we do not feel, as 
medical men, competent to decide as to 
the possitle etlects which would be pro
duced by this change from a judicial 
point of yiew. It the office of coroner 
were abolished, the legal duties would 
have to be provided for in some way, the 
details of which can only he decided by 
persons thoroughly conversant with the 
workings of our criminal law. Further
more, the abolition of the office of coroner 
does not appear to your committee 
to be absolutely necessary in order 
to secure the necessary medical 
reforms. All that is really necessary 
is to do away with the medical 
functions and responsibilities of the cor
oner and to make the office a purely ju
dicial one, only dealing with those cases 
where there are definite grounds to sus
pect death from violence or negligence 
and these grounds are either strengthened 
or not removed by the examination of a 
medical expert.

A COMPROMISE IDEA.

We would therefore recommend :
1. '1’hat salaried medical examiners be 

appointed to investigate all deaths occur
ring under circumstances «ailing for 
medico-legal investigation under any act, 
and that these officers be given authority 
to make such medical examination of 
the body as may be necessary to deter
mine whether death was due to violence

2. That in every case the medical ex
aminers report the result of their exam
ination to the coroner or other judicial 
officer charged with investigating the 
legal side of such cases, who, in case of 
violent death, shall make such investiga
tions and take such measures as are ne
cessary for the proper administration of 
the law.
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The number ofdeaths investigated during (lie year was 386. 
Calculated from the census of 1891, the population of the 
judicial diHtrict of Montreal in rather more than .‘150,000, of 
which about. 280,000 in urban, making a yearly rate of about 
1.1 inquests per 1,000 inhabitant» of the district.

In 184 of the 38(1 canes we were summoned to testify as 
experts. I n the remaining 202 cases the information is obtain
ed from the very complete public records of inquests kept by 
Coroner McMahon. Of these there were 36 cases in which 
no medical testimony was taken. In the remaining 1G6 
cases, the medical evidence was given by other physicians, 
who in 60 cases had cither not seen the deceased professionally 
during life or only at a time remote from the death. In 88 of 
the cases the evidence was taken before the coroner alone, 
without a jury.

We give the following details which seem of interest.
Of the bodies, 276 were males and 100 females. In one 

case, that of a newborn child, the sex is not stated.
Kxclusive of the new born infants, the identity of 5 bodies 

remained unknown, being in each case persons found drowned.
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Number of Autopsies held, with their proportion to the
NUMBER OF INQUESTS IN EACH MONTH.
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Classification by Verdicts and causes of Death.

i. homicides.

Firearms................................... 1
Blows and falls........................  4
Criminal negligence.............. I
Infanticide........................... it

Total................... 12

11. SUICIDES.

Firearms................................... 5
Cutting throat.......................... it
Hanging................................... 2
Drowning................................. 1
.lumping from height............ 1
Railways.................................  2
Poisoning................................. 9

Total................... 2it

III. -ACCIDENTS.

Firearms................................... 4
Machinery................................. it
Elevators.................................. it
Railways .................................  22t
Street railways........................ 8
11 orse and carriage.................. 11
Tobogganing............................ 1
Burns, scalds, burning build

ings ......................................  22
Explosions................................. it
Falls from height...................  11
Falling bodies..........................  11

Drowning................................... 41
Choking by food....................... it
Overlaying................................ it
Illuminating gas..................... 7
Administration of chloroform 2
Poisoning................................ 11
Exposure................................... 2
Sunstroke................................. 1
Ot her causes............................ 1

Total....................... 171

IV.—NATURAL AND UNKNOWN CAUSES.

Circulatory System (40) Heart disease................................. iH)
Aortic aneurism.......................... 1

Jles/iiratory System (85)—Pneumonia................................... 15
Phthisis and luemoptysis.......  17
Bronchitis..................................... 1
Pulmonary embolism.................. 1
Other diseases.............................. 1

Digestive System (12)—Diarrhoea................................... 5
Peritonitis..................................... 2
Other diseases.............................. 5

To
ta

l.
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Nervous System (18)—Apoplexy...................................... 10
Congestion of Iirain.................. 2
Other diseases............................ 0

(ienito-Urinury System (5)—Chronic nephritis......................... I
Urethral fever............................ 2
Puerperal fever..........................

Developmental Diseases Stillborn..................................... 5
Infectious Diseases- Typhoid...................................... 1

Diphtheria.................................. 1
General Diseases (10)—Purpura and scurvy.................... 2

Sentie debtllt) I
Infantile debility....................... 1
Other diseases............................ 2

Habits and Occupations- Intemperance............................. 5
Unknown causes...................................................................  45

Total............................ 177
Sdmmaky of the principal groups ok causes ok death, giving

THE PERCENTAGE WHICH THEY FORM OK THE TOTAL INQUESTS 
AND ALSO THEIR KREQUENCY, PER l(t,(KHt LIVING.

Verdicts. Number. Per cent. Per lO.lMMl 
living.

Homicide..................................... 12 3 11 o :h
Suicide........................................ 2:1 5 DO 0 65
Accidents.................................... 171 45 07 lt*t
Natural and unknown causes__ 177 45-Hit

Total.................................. "" IlIKt

Heaths from Homicide.

A few remarks upon those different groups may not bo 
out of place.

We have no case of conviction for murder or manslaughter 
to record. Of 12 verdicts of homicide, .*» were for infanticide 
by persons unknown. In none of those was the guilt brought 
homo to an individual. Of the 9 remaining cases : in one the 
violence took place in Ontario and therefore has no bearing 
upon the criminality of this district ; two charges, both for 
manslaughter, are still before the courts ; one case was dis
charged by the police magistrate ; in 5 cases the grand 
juries found no bill, and the only one which came before the 
Court of Queen's Benc h was dismissed by the judge without 
calling for the defence. In none of the cases was there any 
evidence of malice.
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The rosults of* the incriminating verdicts of coroner's 
juries here appear to he of a surprisingly mild and harmless 
character. In a number of cases of accidental death, verdicts 
of “ negligence not criminal ” were found.

Death8 from Suicide.

SEX AN1) SOCIAL CONDITION.

Married................................... 12
Unmarried.............................. 4
Not stated............................... 2

IK
Total

Married.........
Unmarried .. 
Widows.........

23

Suicide : Classification by Auk.
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The occupations of the male victims wore as follows :— 
Lawyers, 1 ; farmers, 1 ; merchants and clerks, 4 ; workmen 
and servants, 12.

The apparent causes were as follows :—Business trouble, 1 ; 
family trouble, 1 ; unknown, 1 ; physicial disease and suffering, 
2 ; love, jealousy, or dissipation, 4 ; drink, 5 ; mental disease, 9.

It is reassuring to note that the frequency of suicide, viz., 
O’65 per 10,000, in Montreal, is low in comparison with most 
other large American cities, the rate per 10,000 living in 1891, 
having been as follows : Baltimore, 0*56 ; Philadelphia, 0*76; 
Boston, 1*11; New York, 1-57; Chicago, 1*87; St. Louis,
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2’ 1C; San Francisco, 2"66. In Paris, the annual rate of 
suicide is about 3-78 per 10,000.

Of 9 cases where poison was the moans employed, 7 were 
by Paris green ; and one from rough-on-rats. Some means 
should be taken to restrict the too ready sale of such deadly 
commodities. The suicides by firearms, cutting throat and 
hanging, were all in males.

Accidental Deaths.
The commonest causes of accident, in order of frequency, 

were :—
Drowning...................... 41, or 23’5 per cent.
Railways.............•......... . 23, or 13-2 “
Burns, scalds and fires.. 22, or 120 “
Horses and carriages...... 14, or 8 2 “
Falls from height........... 11, or ii:i
Falling bodies................ • 11, or 6-3
Poisoning........................... 11, or 0 3 “
Street railway................ H, or 4 4
Illuminating gas............ 7, or 4.1

Drowning.—The number of drowning accidents is sufficient
ly high to attract attention. Of the 41 cases, the accidental 
nature of the drowning was well established in 32 cases only, 
all that could be stated about the remaining 9 bodies being 
simply that they were found in the water.

Illuminating Gas.—The number of deaths from illuminating 
gas is also surprisingly largo. The danger of gas depends 
upon the proportion of carbon monoxide it contains, and this 
again depends upon the mode in which the gas is prepared. 
It has always been asserted that the gas supply of Montreal 
contains a very small proportion of this dangerous ingredient, 
but the large number of deaths from this cause would seem to 
render the subject worthy of investigation by our health 
authorities.

The accidents happening in connection with public travel 
naturally have a great public interest.

Fatal Railway Accidents.—The victims were trespassers in 
10 cases ; employees (brakesmen or switchmen) in 6 cases; 
travellers in 4. In 4 cases the accidents occurred at level 
crossings.

Street Railways.—Of 8 fatal accidents during the past year, 
5 occurred in connection with electric cars and 3 with horse



fi
ears. Two of tlio victims were employees; 1 was a child 
playing upon an empty cur on a sidings 3 were persons cross
ing the street, and 2 were pa sengers (one of whom got off 
the car, while in motion, on the wrong side and was struck 
by an approaching car on the other track ; the other was 
killed while trying to pass from one car to another while in 
motion). None of the accidents wore shown tu ho due to the 
use of the trolley system or the over head wire.

Elevators.—Three deaths which occurred from elevator 
accidents wore all duo to imprudence of the persons killed, 
none arising from any defect in the machinery.

In most of the accidental deaths the cause was clearly 
established by the evidence of eye witnesses, and the investi
gations were conducted chiefly with a view of deciding whether 
there had been criminal carelessness or not.

Deaths frxom Natural Causes.
In 130 cases detinito natural cames were assigned, and in 

47 the rinding was either “ natural causes,” “ unknown causes," 
or “ unknown natural causes.” The nature of the cause of 
death was almost always made out when autopsies were 
made out, and. therefore, the expression unknown means that, 
in most cases, no attempt was made to rind out the cause of 
death. It has not seemed advisable to attach any importance 
to the relative frequency of the known and unknown causes 
shown in the tables, because, in a largo number of cases, 
detinito causes were assigned for the death without any proof 
at all being adduced that the alleged causes really existed.

There is no doubt that a largo number of the deaths investi
gated during the year were, directly or indirectly, due to 
drink, but as the conclusions of the juries on this point appear 
to have been arrived at by intuition rather than by investi
gation and weighing of the evidence, detinito statements on 
this head based on the verdicts would be misleading. We have, 
therefore, refrained from attempting to estimate the exact pro
portion of deaths duo to intemperance.
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A BIOLOGICAL ANALYSIS OF THE MONTREAL 
WATER SUPPLY DURING THE PERIOD FROM 
NOVEMBER, 1K90, TO NOVEMBER, 1891*

By Wyatt Johnston, M.I).

Lecturer in Bacteriology McGill University ; Bacteriologist to the Quebec Provincial 
Board of Health.

The following account of a biological analysis, made three 
years ago, has been abridged from my report addressed at the 
time to Mr. B. D. McConnell, then Superintendent of the 
Montreal Water Works, who took a deep interest in the inves
tigation. Chemical analyses were made at the same time by 
Prof. R. F. Ruttan and Prof. Phister.

PLAN OP INVESTIGATION.

I. Regular monthy examinations of samples of water from 
the following four localities :

1. The lower reservoir.
2. The settling basin.
3- A point near the intake of the St. Cunegonde Water 

Supply.
4. A point in the middle of the River St. Lawrence south 

of Nun’s Island.
These examinations were made at the express order of the 

Water Committee with a view of determining whether the water

* Published by permission of the Water Committee of the Montreal City Council.
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obtained from localities 3 and 4 would be preferable to that 
furnished by the present intake on the north shore of the St. 
Lawrence, just above the Lachine Rapids.

In addition, I found it necessary to make :
II. Examination of tap water obtained from various points 

within the city, from the upper reservior, and from the aqueduct,

Fig. l.
to see whether evidences of local contamination existed and to 
trace the effect of temperature, rainfall and water level.

III. Examination of the water of the St. Lawrence and 
Ottawa rivers at points above Montreal, to see whether the 
influence of the sewage from the towns along their banks was 
perceptible.

IV. Examination of surface waters from other parte of 
Canada, and especially from uninhabited districts.

2850
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METHODS.

A large proportion of the work consisted in the estimation of 
the number of bacteria present. (Quantative bacterial analysis.) 
The nature of the bacteria was also studied, as far as the time 
limits of the analysis permitted. Cultures, for quantitative 
work, were for the most part made in slightly alkaline, 10 
p.c. beef peptone gelatine, made after Loeffler’s formula, and 
grown at 20eC. The samples were taken 10 to 20 feet 
below the surface, by means of an apparatus shown in 
Bgure 1, and were plated in flat glass vials. The cultures 
were, as a rule, made within a few minutes of the time of taking 
the samples, and in a few instances, when about an hour or two 
intervened, the samples were kept in an ice box.

The sediments were all examined microscopically, and during 
four months the microscopical organisms present were estimated 
quantitatively by the Sedgwick-Rafter method.

SOURCE OF SUPPLY.

Before giving the details of the analysis, it might be well, in 
order to make the report intelligible to those who are not 
familiar with the local conditions of the Montreal water supply, 
to briefly mention the character of the water, and the topography 
of the district from whence it is obtained.

Although taken from the north shore of the St. Lawrence 
river, the Montreal water supply is derived, during the greater 
part of the year, from the Ottawa, which enters the St. Law
rence from the north at a point about 20 miles above the intake, 
and forms a belt of dark water close to the shore, the border 
between this water and the clear green of the St. Lawrence 
proper being very distinct, though varying in position with 
changes in the direction and force of the wind and the rela
tive level of the water in the two rivers. During the winter 
owing apparently to an ice-jam, the Ottawa passes to the north 
of the island of Montreal, so that the Montreal supply during 
the months of January, February and March consists of nearly 
pure St. Lawrence water.

Ottawa River.
The Ottawa river drains an area of over 00,000 square miles
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(rather less than the Danube), most of which is entirely unin
habited. Its discharge has been estimated at 60,000 cubic feet 
per second. Its average width for the 100 miles above Mont
real is somewhat over half a mile. At 25 miles above the city 
it expands into the lake of Two Mountains, varying from 2 to 
4 miles in width, and 4 miles above the intake, into Lake St. 
Louis, 4 to 7 miles wide. There are rapids and falls 60 and 
30 miles above Montreal. At many points between Ottawa 
and Montreal navigation is impeded by enormous sawdust beds 
from the Ottawa saw mills.

The population along its course, according to the census of 
1891, is about 300,000, or 6 per square mile, of which about 
100,000 is comprised in cities or towns of over 1,000 inhabi
tants, the remainder being rural. The chief centres of popula
tion and their distances above the Montreal intake are as 
follows :
Pembroke....................................... ................... 4,401 220 Miles.
Renfrew.......................................... 2,011 100
Perth................................................ ............... 3,136 180
Smith’s Falls................................... ................... 3.H04 175
Aylmer............................................ ................. 1.1M5 140
Ottawa (and Hull)........................ ................... 66,420 125
Buckingham................................... ................. 2,230 100
Hawkesbury.................................... ................... 2,012 00
Lachute .......................................... 50
St. Anne............................... . ................... 1,500 20
La< hi ne........ ........... ........................................... 3,107 4

The Ottawa water is dark, and contains a large amount of 
peaty pigment, giving the water, when in a deep column, a tint 
suggesting that of porter. Apart from this it is stated by Prof. 
Ruttan to contain almost no organic matter. It is much softer 
than the St Lawrence water.

St. Lawrence River.—The St. Lawrence drains an area of 
510,000 square miles (half as much as the Mssissippi). Its 
discharge, before receiving the Ottawa, has been estimated at 
500,000 cubic feet per second. Apart from the cities and 
towns, situated upon the Great Lakes or on streams draining 
into them, the total population of the towns and villages of over 
1,000, situated upon the river proper, amounts to about 55,000, 
of which Kingston (20,000) is really in Lake Ontario. The
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populations and distances above the intake at Montreal are as 
follows :
KingNton.................................. ......................... 20,001) 185 M II.-8.
(iimanoqut;............. ................... 3,o«i 150

"Clayton..................................... 4,400 130
...................... 2.020 120

•OgtleiiHburg................................... ..................... 11.002 120
Cornwall......................................... ...................... 0,dKT> 70

•Valleylleld.................................... ......................... 3,315 35
•Hvuuhnrnois.............................. ....................... 1,500 20

Towns marked * are on tin* south side of the river.
The river averages fully one to two miles in breadth during 

the whole of its course, and expands into Lake St. Louis, 4 to
7 miles wide, just above the intake, and into Lake St. Francis,
8 miles wide, 3> miles above. There are rapids at points 20, 
25, 30, 35, and 80 miles above the intake.

The St. Lawrence water is clear and light green in colour, 
and is fairly hard.*

In both these rivers the temperature falls to the freezing 
point in winter, even at points near the bed of the stream.

I. Monthly Examination of Water Supply. 

Microscopical Analysis.—The method employed was, at 
first, that of simply allowing the sediment to settle in a 
conical glass, and by means of a pipette placing a little of 
it under a microscope. This gives a general idea of the con
stituents of the sediment, but affords no information as to 
the quantity in which the different organisms are present. 
In the Sedgwick-Rafter method (which unfortunately only 
became known to me after the analysis was completed) a given

* The following table compiled from Dr. Rattan's analyses shows the average 
chemical composition of Ottawa and St. Lawrence water (quantities in part per 
million) :

NitrogenousSolids.
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quantity of the water, usually 500 cc., is filtered through sand 
and the sand with the organisms retained in it shaken up with 
a definite quantity of distilled water, 1 cc. of this is then placed 
in a glass cell, leaving a superficial area of 1,000 square milli
metres and a depth of 1 millimetre. By examining under a 
microscope, into the eye piece of which a diaphragm has been 
fitted covering exactly 1 square mm. with the objective 
employed, each microscopic field represents a fixed unit of 
measurement with reference to the original water, and the 
number of each different organism per cc. can be calculated 
from the average number present in each field. As a rule the 
genera only are determined. This method is not applicable for 
determining the number or character of the bacteria.

During the period from March to November, 1891, the 
presence of the following organisms was noted. The numbers 
represent the number of different genera found in one sample 
and not of individual organisms per c.c. :

Month mil. Mar. Aprl. May. June. July. Aug. Sept. Oct. Nov.

Sample from : 
Reservoir ....... it 12 lit 8 8 5 9
Settling Basin :t lfi 11 10 5 8
St. Cunegonde \ 1 Ml IS i:t II 5 12
St. Lawrence :t a 1, is 14 5 5 9

* Not estimated.

Of these, the following genera were the most frequent :
1)1 atom ACK.ti. — Anta nthes, Amphora, Asterionella, Cyclotella,

Dût tu ma, Encyonema, Epithemia, Erayilaria, üomphonema, 
M-lotira, Nurin,la, Nitzachiu, Plcurotiyma,Stanroneis, Surirella, 
St rplut noil incut, Synedra, Tahdlaria.

Cyanohhyckæ. Anabana, Our ill aria.
Ont Kit Ai.o.k. t'hara, Cladophora, Ctelospluerium, Conferva, Cos- 

mar in m, Cal niella. Pieu racornis, Petliastrum, Vauvheria, Vol vox, 
Penium, Proforornts, See net les mit s, Tetruaporn, Xyyoyoninm.

Funiii. Crenothrix.
Hiiizopoija. Adinocyclua, Acfinophrys, Attacha, Gromia,
IxkuhoKI a. Hit rsa via. Cari hesium, Dinobryon, Epistylis, Euylena, 

Hefrroiiema, Monas, Paramtecium, Trachelocerca, Trachelomonas. 
Vorticella.

Si'onuiaiua Sponge spirales.
Vkrmeh. Anguilettla, Mo nos! y lus, Rotifer, Stylonychia. Stentor.
Crustacea. -AIona, Cyclops, Daphma.
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Aa I had not been able to employ the quantitative method 
during the year of analysis, I give the results obtained, per c.c., 
from tap water during the period from April 10th to June 4th, 
1892, in the following table :

Date of examinat ion.............
Number of sample................

April :t0.

02
May 0.

03
May 15.

04

May 28.
05

June 1.
00

Diatom ackæ. 64 M4 fit! 42 322

Acnanthes.......................... 2 0 0 (1 0
Amphora.......................... :1 pr 0 (1 tl
Asterionella.................... 21 :«i 18 12 20
Coeconeis............................ 0 it II 1 0
('vclotvlla .......................... pr

1
pr. II 1

Cymhella............................
Dint omit.............................

pr. 0 (I 0
2 0 pr. II 0

Kncyonema....................... 0 0 II 0
Fragilaria............................ pr 0 pr. 2 0
(iomphonenia..................... 1 pr. pr. 0 0
(îrammatopliora........ ....... 0 0 0 l»r. 0
Melosirn............................. 2a 24 21 2
Navicula .......................... 0 V pr. 1 300
Nitzschia.......................... 0 4 ii 0
Surirvlla................... ........ 0 o 1 II u
Synedra ..............................
Tabellaria..........................

2 4 n 22 1
0 a 0 U u

Aluab.
I’hlorococcus....................... 0 32 0 U 0
l'rotococcus....................... 0 2 1 II 0
Zoospores ................ *........ pr pr. pr. pr. 10

Inkuhokia.
Monas........ ......................... 0 2 pr. 0 u

Miscellaneous.

Starch grains..................... 3 2.5 - 2 4.5

1 have omitted from the table the following genera which, though 
occasionally seen, were never present in an amount equal to 0.5 per c.c. : 
—Cone inoti incus, Pleuroaigma, Stan rone is, Stephanod iacua, Oscil
la ria, Arthrodesmua, Clndophora, Vniosphurium, Conferva, Pedlus
trum, Plnirococcus, Iliya iota, Amoeba, Cercomonaa, Trachelomonaa, 
Sponyilla and Cyclops.

The organisme were more numerous in the warm than in the 
colder months. The higher animal forms being only met with 
during the summer.

Pollen grains (most commonly from the pine) and vegetable
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fibres were usually present in traces, and were most constant in 
the samples from the reservoir.

From the above results it will be seen that while the waters 
contain small amounts of the non-bacterial organisms common 
to all surface water, these were never found in sufficient 
quautity to affect the odor, taste, or hygienic <|uality of the 
water. Of the organisms, the diatoms Melosira and Asterionella 
were the only ones occurring constantly in any appreciable 
quantity.

The green organism (Anabœna) which abounds in the 
water of Lake Ontario and the Hay of Quinte during the 
summer, was scarcely detected at Montreal, though owing 
to the infrequency of the periods of collecting samples it 
may have been missed. Though present in the reservoir during 
August and September very little appeared to enter the sup
ply pipes.

The results of examination of sediments, on the whole, were 
decidedly satisfactory from a hygienic point of view.

Starch Grains.—The only anomalous fealures presented by 
the sediments was the constant occurrence of starch grains in 
the sediment of most of the samples. These I first noticed in 
the May samples, they being present in the water from the 
reservoir, settling basin and St. C’unegonde, hut not in that 
from the St. Lawrence.

These grains were usually round or slightly oval, or in some 
cases presented blunted angles. They measured 12 to 30 
microns in diameter, stained blue with iodine solution and 
polarized with a central cross. Some showed a central fissure 
in the form of a slit or cross, and often lamination could be 
distinctly made out.

I was at first disposed to regard them as an accidental con
tamination, due to the entrance of dust into the samples, but 
this was shown not to be case by the fact that upon filtering 
water directly from the tap through glass wool, compressed into 
a small strainer, the starch was invariably detected, while the 
materials employed as well as the glass-ware used, showed no 
signs of it.
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Upon consulting the standard works on water analysis, I was 
unable to find any reference to the presence of starch in water 
otherwise than as a consequence of contamination by sewage 
proper, kitchen refuse, or the waste of industrial establishments. 
On the other hand, all the other results of my analysis were 
strongly opposed to the theory of contamination of the water.

Being myself unable to identify the grains satisfactorily with 
any of the known starches, I consulted Prof. D. P. Penhallow, 
of McGill University, who examined them carefully and called 
my attention to the fact that they corresponded in size and 
shape and structure to corn starch grains, and were much 
larger than any of the starch grains found in aquatic plants.

He stated that, in his opinion, the only starch bearing aquatic 
plants at all likely to lead to dissemination of starch grains in 
the water were the yellow and white water lillies (Nymphœa 
and Nuphar) the starch grains of which, however, never ex
ceeded 13 microns in diameter, and were readily distinguished, 
by their form and arrangement, from the granules under con
sideration.

If the grains were corn starch then they must have come 
from some starch factory or grist mill.

There were, however, no starch factories or large milling 
industries along the banks of the Ottawa, and though some 
starch factories are situated upon the St. Lawrence, none of the 
grains had been found by me in that water.

Upon estimating the number of starch grains per cc., I 
obtained the following results, for different seasons of the year, 
from samples of the water which happened to have been 
preserved :

Month. Mai-. Aprl. •lune. July. Aug. Sept. Oct. Nov.

Sample.
Reservoir........ [ * pr. * . . . :l
Settling Basin. o pr. * 1
St. Cunegomle . | 0 o.s 4**5
St. Lawrence.. * • (i ()*•() 0

* Not examined.
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The largest amount of starch ever found in any sample was 
7 granules per c.c., in a stagnant rusty sample, obtained from a 
street hydrant.

The presence of the starch in the Ottawa water and its 
absence from the St. Lawrence, was a matter which completely 
puzzled me. Examination of the starch granules of the sweet

Fig. 3—Starch from white piue bark.Fig. 2—Starcli grains from water.

Fig. 5—Corn starch.Fig. 4—Starch from white pine hark 
after soaking in water.

flag root and wild rice, showed that these grains were altogether 
too small to be thought of as a possible source.

At this point, Prof. G. P. Girdwood, of McGill University, 
suggested to me the possibility that as starch is present in the
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bark of some of the coniferous trees, it might be derived from 
the white pine lumber which, as already stated, is sawn in such 
large quantities as to block the Ottawa river in places with vast 
beds of sawdust. Upon my examining white pine bark, I was 
delighted to find not only that it contained large quantities of 
starch, but that these, though somewhat more angular, closely 
corresponded in size, shape and structure with the grains found 
in the water (and closely resembled corn starch).

Upon soaking pine bark for two months in water, many of 
the starch grains in it assumed the rounded outline typical of 
the starch of the water sediments, whereas corn starch grains, 
after the same period of maceration, became fissured and tended 
readily to disintegrate upon slight pressure.

The appearance of the various grains may be better under
stood from the accompanying illustrations, figs. 2, 3, 4 and 5.

Starch grains similar to those of the pine were found, 
though less plentifully in the bark of the cedar, hemlock and 
spruce.

The following table gives the diameter in micro-millimeters of 
the various starches examined :

Diameter 
in microns.

Water Sediments.......... .............................................. 11.4 to 28.0
8 to 28.0

5.8 to 27.0
0 0 to 12.0
5.7 to 18.0
1.9 to 7.0
3.8 to 13.3

Wild Rice......................................................................
White Water Lily.......................................................
Yellow Water Lily.......................................................

There is nothing to show that the starch forms a dangerous 
ingredient of the water. I have also found somewhat similar 
grains under circumstances which did not show any possibility of 
sawdust pollution, and unless great care is exercised one is 
liable to meet with them as a result of contamination of the 
glass-ware, etc., by dust.

My excuse for giving the above results at such length, is 
that it does not seem to have been recognized as yet that starch
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grains may be observed in water independently of sewage or 
industrial pollution on the one hand, and of errors in manipulation 
on the other.

Bacterial Analyei».—The opinion entertained by chemists of 
the Montreal water supply, at the time when this examination 
was undertaken, is fairly well expressed in Bulletin No. 15 of 
the Inland Revenue Department at Ottawa, which in referring 
to the relatively high proportion of organic matter, speaks of it 
as " capable of sustaining and nourishing, to a much greater 
degree than in most water supplies, those minute organisms 
which, while in most cases harmless, are closely related to others 
known as disease germs. A water so largely impregnated with 
organic matter, as that of the Ottawa, would become a very 
efficient nidus for the propagation of morbific bacteria were such 
organism to find an entrance to it.”*

It may he stated in a general way that a pure water should 
not habitually contain large numbers of bacteria. Although no 
hard and fast rule can be set, Miquel’s scale fairly expresses 
our present ideas upon the relation of the number of bacteria 
to the purity of water ;

Exceptionally pure water coi 
Very pure

Mediocre 
Impure 

Very impure

ns 0 to 10 per c.c. 
10 to KM)

100 to 1,000 
1,000 to 10,000 

10,000 to 100,000 
100,000 and over.

The number of bacteria in filtered water should not, accord
ing to Koch, habitually exceed 100 per c.c.

I was agreeably surprised to find that the Montreal water, 
instead of teeming with bacteria, was conspicuously free from 
them, as compared with other bodies of running water, so 
that whatever might be the nature of the organic matter 
present it did not appear to be specially favourable to bacterial 
growth.

The following table shows the average number of bacteria 
found in some well known surface waters, most of which are

* Motiill, Bulletin No. 15, Department of Inland Revenue, Ottawa.
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used as sources of drinking water. These marked * are filtered 
before being distributed :

Locality. Authority.

Ottawa..............
St. Lawrence....
Mississippi.......
•Danube ............
Seine...................
•Thames............
Croton Aqueduct 
Hudson
Potomac. ..........

Rhine.................
Main

•Spree.................

yjjjjj J Montreal

800St. Louis............
. 2,000 Vienna................
$1,000 Above Paris___

.10,700Above London.
1.2*0 New York.........

. 3,000 Albany..............
. 3,771 Washington. .
. 5,772St. Petersburg.

20,301» Mulheim ..........
. 2,050 Frankfort 
.05,000 Above Berlin

.Johnston.
. Currier. 

Kowalsky.
. P. /'’rnnkland.
. Health Report. 
.'Prudden. 
iThos. Smith. 
Poehl.

. Fol.

. Rosenlierg.

Number of Bacteria found each month.—The followin'; table 
shows the average number of bacteria per c.c. found each month 
in the reservoir, settling basin, St. Cunegonde and St. Law
rence samples :

Date.

Tempera-
water at

Lachine in

feet.

Bacteria per c.c.

>
X

ii '% g
zl

1i
5 e

December 1st ,'00 4. Ill 8 :iu 173 205 281
January 5th, '01. o. 12 o 31 44 :ui 01 41
February 2nd. ii. III 0 20 80 03 20 50
March 5th......... o. 12 2 185 101 310 577 31(1
April 13th. 0 . 13 0 171 :H7 :m 101 200
May 4th. 1(1.0 15 0 70 121 150 324 107
June 2nd . 13 .0 13 0 12 180 130 210 112
July 2nd............. 18 .3 115 311 181 107 81 275
August 3rd — 21 .0 115 02 NO 101 85 00
September 7th.. 18.3 10 1 21 81 53 53
October 1st 13 .1 III 1 10 20 13 42
November 25th.. 4°. 10-5 113 1132 1883 303 1130

The following summary shows the maximum, minimum and 
average number of bacteria per c.c. for each sample throughout 
the year, together with the dates upon which the maximum and
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minimum numbers occurred, and the total number of samples 
examined from each source :

Number of 
■amples 

examined.
Source.

Bacteria per c.c.

Max. Min. Average.

70 Reservoir..................... 286 9 78
(Nov.) (Feb.)

07 Settling Basin............. 1900 32 278
(Nov.) (Oct.)

73 St. Cunegonde.............. 2260 12 310
(Nov.) (Oct.)

71 St. Lawrence.............. 000 18 189
(Nov.) (Oct.)

281

The above tables show that during the greater part of the 
year the number of bacteria per c.c. of the water varies 
between 100 and 200. During the early part of the summer 
and in midwinter this number falls considerably below 100, and 
during the spring and early fall it rises for a short period to 
between 1,000 and 2,000. These temporary elevations coincide 
with a period of heavy rainfall which ushers in the winter, and 
with the melting of the snow in the spring, on both of which 
occasions the river level rises considerably.

The interval of one month between the taking of samples is 
so great, that the temporary rise in the number of bacteria 
might pass unnoticed, if this sample did not happen to be taken 
exactly at the time when it occurred. Suspecting that this was 
the case in 1891, I made private examinations of the tap water 
at intervals of one week, with the result that a rise to 1940 per 
c.c. (compared with 347 per c.c. in the official sample taken a 
few days before) was observed, the number falling to 117 by 
the time the next official collection became due. The number 
obtained in the official settling basin being 121.

It is evident that the 12 months covered by the analysis 
comprises the early winter increases in bacteria for both 1890 
and 1891, which makes the average number for the year higher 
than would otherwise be the case.

This spring contamination of the water was also studied in
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tap water during April, 1892. The following table shows the 
variation in the number of bacteria :

Date. Hacterift per e.c.

April 2............................. ............................................ 112
U.................................................................................. Km

111.......................................................................... j 2400

The two periods characterized by low numbers of bacteria 
(midwinter and early fall) correspond with seasons when the 
level is very low.

These relations are shown graphically in Fig. 6.
Although rainfall, when sufficient to produce a marked 

rise in the water level of the rivers, was found to be associated 
with an increased number of bacteria, due no doubt to the 
washings of the soil, no increase was noted corresponding to 
the ordinary local rainfall.

Comparison of tiik Four Samples Examined.

Reservoir.— One is struck by the marked superiority of the 
reservoir water shown by its small number of bacteria, as com
pared with the other samples. During 9 months of the 12, the 
number of bacteria was below 100, while the average number 
was less than one-third of the number found in the settling 
basin. This, apparently, is due to the beneficial effects of sedi
mentation, although the reservoir is not well constructed for 
that process (not having separate inlet and outlet pipes), but 
chiefly serves to secure a head of water with constant pressure 
and to form a reserve in case of need. That the reservoir water 
does not deteriorate, and that its quality remains unimpaired 
in spite of a large accumulation of mud and slime at the bottom, 
is a matter which can be readily accounted for. We know now 
that the agencies which produce the series of oxidative and 
nitrifying changes, leading to the self purification of waters, are a 
special class of organisms (nitro-bacteria) which are most 
abundant in that very slime which is generally regarded with so 
much suspicion by the public. To secure the proper perform-
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ance of this beneficial process, by which the albumenoid and 
ammoniacal bodies, products of pollution, are (perhaps after 
being first decomposed into more readily assimilable forms by 
the agency of the water bacteria) changed into the more stable 
forms of nitrates, it is necessary that there shall be a sufficient 
supply of dissolved oxygen in the water and a sufficient circu 
lation to promote oxidation and check any tendency to anaerobic 
putrefaction. For this reason shallow reservoirs of 15 to 30 
feet in depth are better than deeper ones.

Sunlight has been supposed to act powerfully in keeping in 
check any tendency to bacterial overgrowth, but although I 
have not yet been able to practically test the matter, it seems 
probable that the opacity of the Montreal water supply in 
summer would render the effect of sunlight very slight.

That the improvement which reservoir waters undergo during 
sedimentation is not merely due to a mechanical sinking of the 
bacteria, is shown hy the fact that the number found in the 
deeper strata does not show any corresponding increase. This 
was seen in the following observations :

Depth. Bacteria per c.c.

surface.
Al»vv

bottom. Max. Min. Aver
age.

Lower Reservoir. (South Basin). 10 1A 00 13 54.3
No. 864 Oct. 2, MM. 21 1 HO 07.8

Lower Reservoir. (North Rasim 10 15 10 0
No. 504n Oct. 2. 1HIM. ai 1 20 là 17.5

Lower Reservoir (South Basin> ;> 20 200 ISO 208.0
No. Ô70............. Nov. a», isttl 10 15 214 208 0

20 2 IS 00 172 o
21 1 182 118 165.0

Lake St. .John........ (Rolierval)........ A 10 «7 0 «.*
Oct. 7, Mil... 40 H 17.0

From what we know of nitrification in waters, the ideal bed 
for a reservoir should be coarse sand or gravel rather than of 
bare masonary or cement, hut as a matter of fact the natural 
sediment from the water furnishes abundance of the nitrifying 
agent.

Sett liny Banin.—This term as applied to the pond at the 
wheel house is a misnomer, as the current is always so rapid as
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to allow of very little settling, and, as a matter of fact, the 
number of bacteria found there was never noticeably less than 
that in the aqueduct. From a biological point of view the plan 
suggested by the Superintendent of having a separate channel 
for the water used in obtaining power for pumping, and of 
greatly enlarging the settling basin seems to be an absolute 
necessity. At present the water is pumped into the mains 
with very little settling at all, while only a small proportion of it 
ever passes through the reservoir. I might point out that the 
question of what should be the proper dimensions of the settling 
basin is a biological as well as an engineering one, and a series 
of examinations should be made to find out what amount of 
surface area would be sufficient to secure, by sedimentation, the 
requisite reduction in the number of bacteria*.

St. Cunegonde.—The samples from the St. Cunegonde source 
in the Nuns Island Channel showed about the same number of 
bacteria as those from the settling basin, and were decidedly 
inferior in quality to both the reservoir and St. Lawrence water.

Evidently the theory of the supposed superiority of this water 
arose through a mistaken interpretation of the chemical analyses 
by the Inland Revenue Department, and simply consists in a 
lessened amount of organic matter due to larger dilution by the 
St. Lawrence water. As the organic matter, characteristic of 
the Ottawa water, has been shown by Dr. Ruttan to be of the 
nature of a harmless pigment (crenic and apocrenic acids), the 
most exact proportion in which it may be present is a matter of 
indifference from a sanitary point of view.

That the mere passage over the rapids in anyway improves 
the water by oxidation has never been demonstrated, and as we 
now know that the oxidation of water is not simply a matter of 
aceration, but is due to the action of the nitrifying bacteria, 
there is no longer this theoretical argument in favour of this 
point of supply.

On the other hand, a special investigation, made jointly by

* The question of the undesirabie proximity of the garbage depot 10 the settling 
basin had mit arisen at the time when this analysis was made, and Ï have since hail 
no opportunity of investigating the matter.
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Dr. Rattan and myself in July, 1891, brought to light facts 
which show that the intake of the St. Cunegonde supply is not 
very favourably situated.

The discharge from the tailrace, which empties into the Nuns 
Island channel 150 yards above the St. Cunegonde intake, 
brings with it the contents of the river St. Pierre. This little 
stream receives the drainage of all the land lying to the north of 
the canal between Montreal and Lachine, with the result that 
its water half a mile west of Cote St. Paul was found to contain 
over 13,000 bacteria per cc. A little further on it receives 
the washings of the West End Abattoir. This addition gives 
the water a very offensive character, and 1 found it to contain 
172,000 bacteria per cc. In examining the tailrace water upon 
several occasions I never failed to detect floating portions of 
offal and animal debris. After receiving the tailrace water this 
number was reduced to 92,500 per cc. owing to the dilution.*

As the discharge of a large volume of this filthy water at a 
point 450 feet above the St. Cunegonde intake which is situated, 
900 feet from the shore, was so obvious an objection, I made, 
jointly with Dr. Ruttan, an examination of samples obtained on 
July 7th, 1891, at 5 points in the line between the shore and 
the intake in order to see how far out the zone of pollution 
extended. The wind was off shore and its velocity 15 miles per 
hour. The water level ‘ was fairly high in the channel. The 
water close inshore opposite the intake contained 69,000 
bacteria per cc. ; at 100 feet out it contained 669 per cc. ; at 
200 feet out it contained 238 per cc. ; and at 400 feet 157 per 
cc. The number obtained from a sample of tap water at the 
pumping station was 127 per cc. which one would expect in 
pure water.

The chemical results obtained by Dr. Ruttan showed marked 
pollution inshore and at 100 feet, with slight pollutions at 200 
feet and none at 400 feet, thus corresponding closely with the 
biological result.

It is evident that on that occasion the zone of pollution
* Thin contamination of the tailrace has nu lieuring u|ion the Montreal supply us 

he water only becomes polluted after leaving the settling basin.
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ceased between 200 and 400 feet from the shore or 500 and 
700 feet from the intake, and it is unlikely that under ordinary 
conditions the contents of the tailrace enter the St. Cunegonde 
supply. Still, as under altered conditions of the current, water 
level or bed of the river it is not impossible that this may 
occasionally happen, especially when the shallow Hats lying 
inshore are packed with ice.

It would seem safer to divert the drainage of the St. Pierre 
into the city sewers, though I never found any evidence of such 
pollution in the samples examined.

I was not able to detect any evidence of pollution from the 
tanneries either in the water or the ice of this locality, but the 
probability that the Verdun shore may soon become densely 
populated is a further objection to the site.

An interesting point in the analysis was the increase in bac 
teria, was almost entirely caused by a species apparently iden
tical with the colon bacillus. Corresponding with this increase 
there was a falling off in the proportion of the Bacillu* fluor es- 
cem liquefaciena, which formed from 30 to 40 per cent, of all 
the colonies in the pure water of the river and only 0.5 to 1.0 
per cent, of those in the polluted water of the tailrace. At 
100 feet out the proportion of B. fluorescent lit/., rose to 12 per 
cent, at 200 feet to 25 per cent, and at 400 feet to 83 per 
cent It would seem that any unusual deficiency of the propor
tion ol this organism to the total colonies during summer should 
be regarded with great suspicion.

St. Lawrence Water.—The results of the examinations do not 
show that this water is better from a sanitary point of view than 
the present city supply, as far as can be judged from the 
number of bacteria and the nature of the sediment. Although 
informed that the line of the pure St. Lawrence water would 
always be met with at a point 800 feet south of Nun’s Island, I 
have on two occasions seen the Ottawa water extend as far as 
1500 feet south of the island. Of the St. Lawrence water it can 
safely be said that it is a perfectly clean and pure river water. 
One point in favor of the St. Lawrence is that it is far less
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affected than the present city supply by temporary pollution 
due to heavy rainfall or melting snow.

II.—Examination of Local Conditions Affecting the 
Montreal Water Supply.

Tap Water.—In order to determine whether the water as 
supplied by taps was similar in quality to that of the mains, 
numerous samples were examined during July and August of 
1891. The taps were in all cases allowed to run for at least 
30 minutes before samples were taken and two or more samples 
were always examined, in order to make sure that the number 
obtained was typical for the day. Besides taking samples each 
day from one special tap which was allowed to run continuously, 
I made frequent examinations from taps in various parts of 
the city.

The tap water was found to contain practically the same 
number of bacteria as the water of the settling basin and, as a 
rule more than that of the reservoir. The number of bacteria 
was found as a rule remarkably constant, irrespective of the 
points from which the samples were obtained. Usually, but not 
always, the taps on the circuit supplied by the upper reservoir 
(the water from which is pumped up from the lower reservoir) 
contained fewer bacteria than those in the lower circuit. I 
have given the results in the following table.

Comparison of Upper and Lower Circuit

Date.
Number of Bacteria per ce.

Lower Circuit. Upper Circuit.

1801.
May 1 ..........

8. 300 117
“ 14.................................. 210 oo
“ 22............................................... 140 105

June 23 ............................................ 50 18so 30

As far as it goes this supports the view that the water is 
improved by standing in the reservoir.

During July the daily examination showed for the upper cir-
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cuit a maximum number of 136 bacteria per cc. and a minimum 
of 28, the average being 68. During August the maximum was 
160 per cc. the minimum 17 and the average 5">.

A comparison was made of the water from the lower and 
upper circuits with the following results.

Ixiwcr Circuit. Upper Circuit.

IteHvrvolr. Tu|>h. Reservoir. Taps.

Sept. ii«........................ :tp M 41 50
Occ. 2........................ to 49 29 54

Although this shows relatively slightly more bacteria in the 
upper than the lower circuits, the difference is not large enough 
to be outside the limits of experimental error.

Aqueduct.—Two examinations of samples taken at f> points 
along the aqueduct gave :

Aug. 7. Sept. 12.

178 192
Minimum.......................................... t« as
Settling Busin.................................. 224 113
Lachine Intake................................. 115 SO

The variation is not sufficient to show any material change in 
the water during its passage from Lachine.

Dead End*.—In districts where the circulation in the mains 
is not complete complaints are often made of turbidity of the 
water. This turbidity appears to be due to rust from the mains 
hut as the consumers are inclined to consider this condition as 
unwholesome, I made on Aug. 24th, 1891, an examination of 
the water from 11 different districts supplied from dead ends. 
The average number of bacteria found per cc. was 94, and 
therefore such as to exclude any idea of a polluted or stagnant 
state of the water. The vital statistics from the streets supplied 
by dead ends do not show any greater frequency of typhoid than 
other parts of the city. Iron rust is, as we know used as a 
means of precipitant for freeing water of organic matter.
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III.—Study of thk River Water at Points Above 

Montreal.

Ottawa Water.—In order to study the influence o( the towns 
along the course of the river upon the character of the water, 
two sets of examinations were made in 1891, one on July 3rd, 
and the other on Sept. 24th. Samples were collected from the 
how of a steamboat by means of a fishing rod and line to which 
small weighted bottles were attached, and the cultures made 
immediately. Duplicate samples were taken at 15 points on 
each trip, and a sample was also obtained from lake Des ('licites, 
10 miles above Ottawa. Owing to an accident, several of the 
cultures made during the first trip could not he made use of. 
The results obtained are given in the following table together 
with the distances below Ottawa.

Distances below Bacteria per
Ottawa. cc.

Ahovv Ottown M\ 11*. K. Bridge).... U Miles. 170
(iatlneau....... .... li.su
Cunilicrland :<n i.vm
i imn il le. (if, “ IS
Carillon.............. so on

on
St. Aime........... loo iT

Lyncha Id iau 40

•Ill lake of Two Mountains.

These are shown graphically in Fig. II.

This showed a marked increase in the number of bacteria 
below the city of Ottawa, diminishing to the normal for river 
water by Grenville and reaching a minimum in the lake of Two 
Mountains, and increasing slightly in the-river channel below 
St. Anne. None of the smaller towns appeared to have any 
perceptible pollutory effect on the water.

In the second test on Sept. 24th and 25th, a much more 
thorough examination was obtaiued, hut the results corresponded 
to a remarkable extent with those of the former examination. 1 
have given the table in full in order to show the measure in 
which samples taken from the same points on two succeed-
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ing days resembled one another in regard to the number of 
bacteria :

I 'll Trill lk)WII T ■ip. Combined
Locality. ut'hol'h

Mux. Mill. Aver. Max. Min. j Aver. t rips.

Lake Des Climes.

Mil's below Ott'a.

0 1 ! M

2 5S0 :i78 170 005 250 007 :too
528 5oo 020 502 520

Id 100 077
120 1 in

20 Cumberland. 172 100 117 170 100 152 140
on Thurso . :il 1 101 172 122 201
•‘>0 Montebello. 17 10 10 15 21 :n 10
00 !«"( irignal.. 10 20 :w 45 21 01 :to
05 (Jrouville 20 10 20
su Carillon :i7 01 00 OS ; 02 01
oo Como 1 18 10 11 28 10 ! ü 17
02 Oka 17 0 12

loo Si Anne 1 j £ 10 0 S 10 0 8

105 Lynch's Id. 21 is 18 II IS 18
120 Lachine........ 18 * 12 •I. . .

This is shown graphically in Figs. 7 and 8.
A point to which Dr. Rattan was the first to call attention is 

that the thickly settled agricultural district composed by the 
counties of Pembroke and Russell, having a population of about 
100,000, drains into the Ottawa. An examination of water of 
one of the large streams for this district, the South Nation 
river, was made by us in May 181)2, but no evidences of pollu
tion were detected

From this it is evident that any pollution due to the Ottawa 
or other sewage is effectually got rid of long before it reaches 
Montreal. The greatest improvement apparently takes place 
in the Lake of Two Mountains the bacteria being much fewer 
at the lower than the upper end. Attention may also be called 
to the fact that the number of bacteria in the water of the Lake 
of Two Mountain is lower than that of the present Montreal 
supply which on Sept. 23rd, gave 80 to 49 per cc.

That St. Anne, and upper Lachine with the intervening 
population along the banks of the St. Lawrence do not form a
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possible source of infection for the Montreal water supply is by 
no means clear as our water is taken from the portion which flows 
by the north bank of the St. Lawrence. It seems advisable 
that a careful sanitary inspection of this district should be made

$ *
Fig. 7 Diagram showing the condition of Ottawa water above Montreal. 

(First examination, .InlyltUth, 1801.)

Fig. 8 Diagram showing the condition of Ottawa water above Montreal. 
(Second examination, Sept. 24th, 1801.)

and a map prepared showing the position of all privies, barns, 
etc., in order that any possible source of infection should be 
eliminated. The key to the safety of the Montreal drinking 
supply may be said to lie between St. Anne and the intake.



The entrance to the intake is confidingly placed so as to catch 
all washings from the adjacent portions of the lower Lachine 
road.

Question of typhoid infection.—The following inquiry into 
the possibility of water-borne typhoid in connection with the 
Montreal water may be of interest :

Comparison of frequency of 'Jt/p/t mi 
at Otta/ra a/a/ . Mtct/rca/

The number of cases reported each month at the health office 
are shown in figure ti. It is evident that if the frequency of 
typhoid fever depended upon general contamination of the water 
supply, it would, allowing for the period of incubation, be ex
pected to appear in the month following the greatest contamina
tion of the water. As no increase in typhoid occurred in these
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months, that disease being most prevalent when the number of 
bacteria in the water reached its lowest point, it is evident that 
the turbidity and increase in bacteria which periodically affects 
the Montreal supply is not of such a nature as to cause or predis
pose to typhoid infection. In this connection it was interesting 
to see if there was any relation between the frequency of 
typhoid at Ottawa and at Montreal. Unfortunately non-fatal 
cases of typhoid are not reported to the Ottawa health office, 
and it is a well-known fact that less than half of the cases are 
reported at the Montreal office. As the deaths from typhoid 
are reported however, I have taken these as my basis, calculating 
the mortality at 10 per cent. As shown by figure 9 there is 
not only no constant relation between the frequency of typhoid 
in the two cities, hut that even the severe epidemic of typhoid 
at Ottawa in 1888, was not accompanied by any increase in the 
number of cases in Montreal.

It appears therefore that general pollution of the Montreal 
water as may occur is probably of a harmless nature and does 
not form a source of infection.

St. Lawrence, above Montreal.—A double series of observa 
lions was made in the same manner as in the case of Ottawa, 
the samples being taken on July 27 th, 1891, between Brock ville 
and Lachine, and on Sept. 30th, 1891, between Kingston and 
Lachine.

The results with the distances above the Montreal intake at 
which the samples were taken, are shown in the following table 
and in figures 10 and 11 :

Bacteria per <
Distance

Sample from •1 nl v 27t Sept. : tilth
intake.

Max. Min. A ver Max. Min. Aver
age.

Lake Ontario near
Kingston............. ItHl miles. 20 10

Long Point...................... :»l IS 10
Clayton ............................ 17:» “ :ct 20
Brock ville 125 “ 7ii II 44
(ialop Itttpill.............. tts :ts :tl :t7 IS
Mead of Long Sault. -Mo 70 121 70
Foot of Long Sault OS •• 150 1(1 151
Cornwall......................... it:» “ 155 0(1 1MO 50 IKl

:« “ 26 17 15 10 12
Caughnawaga . 74 40 01 :« 20 27
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This examination showed an interesting increase in the 
number of bacteria on both occasions in the swift and relatively 
shallow stretch of river below Prescott, the number falling again 
in Lake St. Francis and rising somewhat below Lake St. Louis.

ij t 1 - si 6
, *1 îj 1 1

! ]

6/1 | A? US

•

Li Li
s : . ; ;

Fig. 10 Diagram allowing eoiulit ion of St. Lawn-net- water above 
< First examination, July 2Htb, 1st hi.

- » 3 i\ Vii) il*1
** *'

*
A iR 13 i

Fig. II Diagram allowing condition of St. Lawrence water above 
Montreal. (Second examination. October 1st, ISOI.I

It also shows throughout a relatively smaller number of bacteria 
iu the water in September than in duly.

IV. Surface Waters in other Parts of Can aha. 
Water from Uninhabited District8.—A number of examina

tions made for the purpose of comparing the Ottawa water with

4720
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similar peaty waters for uninhabited districts, may be briefly 
recorded here by means of the following table, which shows that 
the water of the large rivers of the far north, coming from a 
desolate awl almost unexplored country, contain as many bac
teria as the Montreal water supply. It must be mentioned 
however that some of the samples were taken during a period of 
heavy rainfall late in the autumn.

Bacteria per ce.
Date. Sample.

Max. Min. A vev- Tempe
Une

1801.
Aug. :to. .Saguenay above Chicoutimi 7(1 11 18
Oct. 7.. . .lOuiatchiman............. i:u 101 118 lu

AhIiuap Mouchuan 7IMI inn 170 10
...Mistassini................. (HU ton 171 10

Other Canadian Water Supplies.—Finally it aeems of some 
interest (in view of the scanty data available on the subject) 
to mention some analysis of other Canadian water supplies which 
I made during the summer of 1891, though the fact that these 
waters were not repeatedly examined makes it impossible to 
draw any definite conclusion as to their relative sanitary value. 
In each case several different samples were taken and the cul-
turcs were, in every case made upon the spot.

Locality.

i Had

Date
Number of 
samples. ! Mnx'

erla per cc.

.....

Kingston, Ont............. Sept. 30th, 1801 8 00 18 66
Quebec, Q Oct. 7th, “ 5 112 80 INI
Sherbrooke, Q .luly “ 7 20H 8Ô 212
Halifax, N.S................ July 17th, 1802 7 218 11 00

I mention these results partly in order to emphasize the fact 
that for a reliable analysis the water must be repeatedly exam
ined and samples obtained at different seasons. In a recently 
published biological analysis of 21 Canadian water supplies,* 
made in the spring of 1894 very different results were obtained,

•E. B. Shuttleworth. Toronto Telegram, May 10th. 94.
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lie number of bacteria found in the Quebec water, for example, 
being stated as 1045 per cc. whereas it only contained VO per 
c.c. on the occasion when I examined it.

Description of Species of Bacteria Found—Qi alitativb 
Bacterial Analysis.

From a sanitary point of view the most pressing questions in 
connection with my analysis of the Montreal water supply were 
those bearing upon the possibility of pollution. This can he 
determined as a rule better by quantitative than qualitative 
work, and I found that the study of the problems of this nature 
took up so much time that very little was left for the determin
ing of the species of bacteria present.

Although 1 isolated over fifty different forms from the water, 
I was not able in all cases to study them thoroughly enough to 
identify them with existing species described by others. This 
identification is a matter of extreme difficulty except in the case 
of well known and easily recognized forms, and the difficulty 
is increased rather than diminished by the fact that some 
workers have published as new species forms which were already 
described, or described them in so vague and unsatisfactory a 
manner that it is impossible, from the meagre details given, 
to tell whether they are new or not. Microphotography does 
not seem to have greatly helped matters, and with the pigment 
producing (chromogenic) bacteria, it is impossible to tell from 
the descriptions given what the shade of colour really is and in 
how much its tint depends upon the medium employed.

For these reasons, although I detected and described several 
forms which I donsider to be new species, I have hesitated to 
publish them for fear of adding to the existing confusion.

It seems to me that the great tendency which these organ 
isms have to form varieties and races makes it really of less 
importance except in the case of pathogenic forms to multiply 
the number of new species by emphasizing minute points 
of difference than to study their points of resemblance, and so 
form them into definite groups in which, while the members 
might differ slightly from one another, their main characteristics
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would enable them to be distinguished from the members of 
other groups. In other words, I would suggest the study of the 
affinities as well as the differences of the organisms. In that 
case, even if one might not be quite certain if the organism was 
a new species, he would know approximately where to place it.

It may, perhaps, not he out of place to quote the following 
passage from my report made in 1891 (though no doubt the 
idea has occurred to others) :

“ The result of the large number of disjointed efforts made 
in the direction of systematic description of the water bacteria 
makes it clear that the matter can never be settled on paper or 
by the isolated observations of individuals. What is wanted 
seems to be more co operation among those working on the sub 
ject. This would lead to a sounder basis of classification of the 
water flora and seems really to be the only feasible means of 
attaining that end. If a society or committee of those engaged 
in water analyses in different localities could be formed, and each 
member allotted one group to investigate, so that various organ
isms of the same group obtained from different localities could be 
compared by parallel cultures, the results when compared and 
published would soon form a recognized standard of comparison. 
This would not only help beginners, but would obviate to some 
extent the causes which tend to confuse the work.”

Not feeling myself competent to take the lead in a project of 
this sort, I refrained from taking any steps in the matter, but 
it may be mentioned that witli the co-operation of Professor 
Adami, of Montreal, an attempt is now being made to organize 
somewhat upon the lines just laid down a scheme for the co
operative study of the water bacteria.

Bacteria Found in Montreal Water.—The forms which oc
curred were almost exclusively bacilli, only two species of 
micrococci being met with.

During the pollution due to heavy rains and melting snow a 
considerable number of molds, were present. A form of 
Fusarium was once detected in tap water.

The relative proportions of the species present often gave 
valuable indication of slight degrees of pollution when the total
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number of colonies was not sufficient to attract attention * ami 
certain species, notably B. mycoides, appeared when the water 
was exposed to the washings of cultivated land.

As a rule 5 to 7 forms were detected in each sample when 
the water was pure, while in impure samples from the Montreal 
harbour, I have isolated as many as 10 species from the sample. 
On the other hand when a large number of bacteria developed 
in stored waters which were pure nearly 90 per cent of the 
colonies would belong to one species, usually B. Fluorescens 
liquefacienx, and if during the summer the proportion of this or
ganism (which was normally from 30 to 40 per cent of the total 
colonies) fell to below 12 per cent, other proofs of pollution 
were usually forthcoming.

A singular circumstance was that in winter this ratio fell to 
5 or 10 per cent., although the water was pure, the proportion 
suddenly rising again when the warm weather returned, while 
B. Aquatilis and other members of the yellow pigment
forming group formed the leading flora during winter. This 
transition is shown in the following table of analyses :

No. Sample. Date. of
water. s Ï j

a cd

128 Tup May It. 181)1. it (Hit 4 30
129 Tap............................... May 7 . it 800 8 35

1W Tnp May 14 .... 10
13

ion 15 20
m Reservoir................... May 14___ lot; 15 20
no Mai 13 il ho 12 20
i:w St. Cunegonde May 13 in ISP 15 15
131 St. Lawrence............. May 13 .. . 0 245 10 25

155 Tap .lune 4 11.1 140 10 2
155 St. Lawrence............. June 6 14 123 30 4

The following were among the common forms met with in 
Montreal water :

B. arborescents, B. aquatilis, B. flourescens, B. fluores
cent* liquefaciens, B. janthenus, B. ylaucus, B. rneyatheriuniy
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B. multipedicülui, B. mycoides, B. nacreosus, B. aurantiacus 
B. ramo8U8j B. aquatilis sulcatus, B. mesentrieu« vulyatus, 
B. mesentericus fuscus, B proteus, B. fulvus, B fuse us, 
B. ochreceus, B. plicatus, B implex us, B. ruber.

Among the rare forms may be mentioned B. Berolinensis, of 
which one single colony was met with.

Spirilla were not detected, but it must be mentioned that the 
plan of cultivating in weak peptone solutions was not known at 
the time.

I was able by means of the Parietti and V6r6 methods to 
isolate forms apparently belonging to colon group, but never 
succeeded with Montreal water in finding a perfectly typical 
distinctive culture of B. (Joli or B. Typhi, whereas I found these 
present in some spring water at a village where typhoid was 
epidemic.

CONCLUSIONS.

From the result of this analysis it appears :
1. That the Montreal water is of good quality, as compared 

with other surface water, and does not appear to be at present 
a source of danger to public health, though its future purity 
is not altogether assured.

2. That from a biological point of view the St. Lawrence 
water is not superior to that of the Ottawa.

3. That the St. Cunegonde site offers no advantages.
4. That the reservoir water is superior to that of the settling 

basin, and that the Ottawa water is well adapted for storage in 
open reservoirs.

5. That better facilities for settling water should be provided) 
and no water pumped into the mains without previous sedi
mentation.

Inasmuch as the extreme severity of the winter makes 
the employment of filtration impracticable, it is necessary 
to watch very carefully any minor sources of possible pollution? 
especially those lying between the settling basin and St. Anne.

It would be advisable to make experimental studies upon 
the dimensions and capacity of a suitable settling basin, and 
also to make arrangements by which the water could be
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examined regularly at weekly or fortnightly intervals in order 
that any variations from the usual standard of purity estab
lished by these analyses may be promptly investigated. It 
would also be well to see if a better quality of water could 
not he obtained from the Lake of Two Mountains, and to inves
tigate the amount and quality of water available in the lakes in 
the Laurentian Mountains, lying to the north, in case of a 
change of supply becoming necessary in the future.

I have to record my thanks to Mr. A. Davis, Superintendent 
of the Montreal Water Works, for " ‘ g obtained permission
to publish the foregoing report, and also for kindly loaning the 
cuts which illustrate it.

5
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THE USE OF THE AUTOCLAVE FOR STERI
LIZING NUTRIENT GELAT! N.

By WYATT JOHNSON. M.D., and J. K.' LABEROI5, M.O.,
OP MONTH HAL, CAN.

{From the Laboratory of the Board of Health of the Provinte 
of Quebec.]

An impression seems to exist in many bactériologie 
laboratories that the sterilization of nutrient gelatin by 
means of the autoclave is impracticable, owing to the 
tendency of this medium to lose its power of setting 
firmly when exposed to a temperature above the boil
ing point of water. Our experience has shown the con
trary to be the case, and the results obtained by a single 
sterilization in the autoclave have been fully as satis
factory as those obtained by fractional sterilization at 
ioo° C. on successive days, so that we now employ the 
autoclave by preference to avoid delay and uncertainty. 
The steam-pressure employed is 3/4 of one atmosphere 
(equal to 1150 C.), saturated steam for fifteen minutes, 
after the gelatin has been filtered and filled into tubes.

In a series of comparative tests in which half of the 
nutrient medium was prepared by fractional sterilization 
in an Arnold sterilizer, that prepared in the autoclave 
was equally transparent, retained the desired degree of 
alkalinity (usually 2 per cent, acid to phenolphthalein), 
and remained firm in plates or roll-tubes at a tempera
ture of from 240 to 250 C. In no case have we had 
any spontaneous growth in the tubes after this steriliza-
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We claim no priority for these observations, as the 
autoclave at 105° C. seems to have been employed for 
some years in several French laboratories for sterilizing 
gelatin,1 though this fact does not appear to have be- 
com : as generally known as it might be. In the labora
tory of the Board of Health of the Province of Quebec 
attention was first attracted by the fact that some gela
tin, sterilized in the autoclave through a mistake, re
tained its power of setting. In our experience a tem
perature of 105° C. has not always been sufficient to 
insure perfect sterilization.

With reference to the temperature we employ, it may 
be well to mention that the test-tubes and small bottles 
which we use are made of very thick glass, so that the 
heat penetrates slowly. In working with thinner ones 
a lower pressure or a shorter time may be found to give 
the best result. We have employed gelatin giving a firm 
jelly, as considerable difference exists between the dif
ferent brands ill respect to their melting-points.
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Ue' r den Gebrauch von im Wasser aufgelôsten 
ckenen Blute fiir die Serumdiagnose des Typhus.

Von

Wyatt Johnston, M. D., Montreal,
Bakteriologist des ,,Board of Health der Provins Quebec41.

Ein Artikel von Pfuhl in einer der letzten Nummern des „Cen- 
tralblatts fllr Bakteriologie (20. Januar 1897) bezeichnet den Gebrauch 
einer wâsserigen Liisung Irischen oder Irockenen Blutes als eine neue 
und brauchbare Methode, die Serumprobe beim Typhus anzuwenden. 
Es werden filnf Fàlle erwahnt, bei denen diese Probe erfolgreich von 
ihm angewendet wurde.

Die Angaben Herrn Professor Pfuhls, die guten Resultate dieser 
Methode betreffend, kann ich best&tigen, da ich seit September 1896 
micb bestândig mit derselben beschâftigt babe, in welchem Mount ich 
als der Erste diese Modifikation der Widal’schen Probe bcschrieb. 
Auf meine Empfehlung bin wurde damais die Methode vom „Board of
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Health of the Province of Quebec11 ala Basis einer kostenlosen offent- 
lichen Anwendung dvr Typhusdiagnose eingefiihrt. Dieser „Board of 
Health11 ist das erate Gesundheitsamt, welches eine ôffentliche Diagnose 
dieser Art filr Typhus anwandte. Widal und Sicard batten schon 
vor meiner ersten Beobachtung gezeigt, daB Lôsungen von zwei 'Page 
lang getrocknetem Blut eine Reaktion ergeben und daher das Prinzip 
aufgestellt, welches von mir henutzt wurde; praktisch angcwandt 
wurde dieses Prinzip von ihnen nicht. Es ist mir seitdem ebenso 
wie Widal gelungen, ohne jede Schwierigkeit die Typhusreaktion 
mit Blutproben zu erzeugen, welche seit 6 Monaten getrocknet waren. 
In der Zeit zwischen dem 17. September 1896, dem Datum meiner 
ersten Mitteiluug, und dem Erscheinen von Professor Pf uhl’s Artikel 
hat die Méthode, Liisungen von getrocknetem Blut anzuwenden, viel- 
seitige Priifungen bestanden, namlich von dem ..Medical Department of 
the United States Army und dem United States Marine Hospital Service,“ 
dem ..Ontario Board of Health11, den iiffentlichen Gesundheitsâmtern 
von New York, Chicago, St. Louis, Minneapolis, New Orleans, 
Philadelphia und amiereu Stadten. Soviel ich erfahren konnte, sind 
die Erfolge dieser Proben im ganzen zufriedcnstel'end ausgefallen, 
indem man mit trockenem Blute ungefâkr dieselben Resultate erzielte, 
wie mit tiilssigem Serum und auBerdem fand, daB ersteres leichter zu 
beschaflen und zu versenden ist, als letzteres. Natiirlich gestattet 
seiue Anwendung nicht, den Grad der Verdilnnung mit derselben 
Genauigkeit festzustellen, als dies beim Gebrauch der Serummethode 
mOglich ist, wenn man auch annahcrnde Resultate mit dem Ilamo- 
meter erhalteu kann.

Ich mochte hinzufiigen, daB die Méthode bisher noch nicht in 
der jtingst erschienenen deutschen medizinischen Litteratur erwahnt 
wurde, und es ist daher ganz verstandlich, daB die praktische An- 
wendung derselben Prof. Pfuhl unbekannt war. Das, was er in 
betrefl der Vorzttge, wiisserige Liisungen als Mittel zu benutzen, die 
roten Blutkorper zu entferncn und so die Reaktion deutlicher zu 
machen, sagt, kann ich vollkommen bestatigeu. Offeubar hat er die 
Frage ganz unabhitngig und in einer von der meinen verschiedenen 
Weise aufgenommen, indem er als ursprünglichen Zweck die Ent- 
fernuug der roten BlutkOrperchen betrachtete, wiihrend ich in meinem 
Falle mehr Gewicht darauf legte, die Bescbaffung und Versendung 
der Musterproben soviel als moglich zu vereinfachen.

Die Prüfungsmethode, die ich bei einer Zusammenkunft der 
„American Public Health Association" am 17. Sept. 1896 in Buffalo vor- 
führte (New York Medical Journal. 31. Oct. 1896), war einfach die, 
daB ich eineu getrockneten Blutstropfen in Wasser auflôste, und einen 
Tropfen der so erhaltenen Liisung mit einem einer Bouillonkultur von 
Typhusbacillen vermischte. Die ilurch diese Methode bei mehr als 
500 Untersuchungen von mir und Dr. D.D. McTaggart erzielten 
Resultate waren sehr zufriedenstellende. Diese Ergebnisse erschienen 
teilweise in dem „British Medical Journal" vom 5. Dez. 1896. 
Langere Auszilge unserer Arbeiten brachten auch „La Semaine 
médicale" und -La Presse médicale". In einem am 7. Jan. 1897 
vom „Board of Health for the Province of Quebec" herausgegebenen
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Rundscbreiben und in der Màrznummer des „Montreal Medical Jour- 
nal“ haben wir einige weittre Einzelhciten, die Wirkung von Blut- 
ltisungen auf Typbuskulturen betreffend, verfiffentlicht, wobei wir fest- 
atellten, dali man am beaten abgeachwachte und bei Zimmertemperatur 
erhaltene Stammkulturen benutzte, urn die beaten Ergebniaae mit 
Blutlbeung zu erhaltcn. Mao gebraucht die ana dieaen Stammen 
nach einem Wachatum von 24 Stunden bei 37 0 C bereitete Ivultur zur 
Probe. Diea thut man deawegen, weil Blutlüaung eine grôliere Neigung 
zeigt ala Blutserum bei geaunden Personen, Agglutination mit viru- 
lenten Kulturen hervorzubringen. Dieae Neigung fallt bei Anwendung 
abgeachwachter Kulturen fort. Wir halten eine genaue Featatellung 
des Verdiinnungsgrades bei Diagnosen nicht fur notig. Sic start die 
Einfachheit der Technik und hat nicht viel zu bedeuten, wofcrn 
nicht der Virulenzgrad der Kultur ebenfalla konstant bleibt.

Wir linden, dali abgeachwachte Kulturen dem Typbuablute gegen- 
Ubcr weniger empfindlich aind, ala virulente. Wir haben femer ge- 
funden, dali die kornige Zersttirung, welche bei Pfeiffer’s Tier- 
experiment vorkommt, weit ehcr bei Blutlüaung, ala bei Blutserum 
von derselben St&rke auftritt. So zeigte aich in gewisser Hinsicht 
die Blutlüaung wider Erwarten augenscheinlich wirkaamer, als das 
Serum.

Wir haben die Reaktion auch ala Mittel gebraucht, urn Typhus- 
bacillcn auf mechanischem Wege von unreinen fltissigen Kulturen, 
welche von Faeces u. s. w. stammten, abzuaondern, indem wir die 
Kulturen durch ein Sieb gehen lassen und die KlUmpchen zum Ge
brauch zurflckhehalten, welche auch mit dem Mikroskop herauagesucbt 
werden ktinnen. Urn gute Reaultate zu erhalten, dilrfen die Typhus- 
bacillcn nicht gar zu sparlich vorhanden sein. Es wird spater fiber 
dieae Isolierungsversuche ausführlich berichtet werden.

Getrocknetea Blut von Impfcholera ergab gute Cholerareaktioncn, 
wenn wir es mit Wasser befeuchteten (New York Medical Journal. 
30. Nov. 1896).

Eine Immersionalinse ist nicht ntitig, um die Reaktion zu be- 
obachten. Wir linden, daB man mit auf Papier getrocknetem Blute 
beasere Reaultate erzielt, als mit auf Glas getrocknetem, da das Gerinsel 
am Papier klebt und die Ltiaung klar bleibt. Das am beaten ein- 
zuachlagende Verfahren ist, daB man einen von einer Haarrühre auf- 
gesogenen Wassertropfen eine oder zwei Minutcn lang auf der Blut- 
kruste unbeweglich stehen laBt. Eine Oese von der so erhaltenen 
Lüaung wird dann von der Spitze des Tropfens genommen und mit 
einer Oese der Kultur vermischt, Dr. McTaggart hat gefunden, 
daB man, wenn die Reaktion aich langsam oder unvollstftndig ent- 
wickelt, dieselbe dadurch beschleunigcn kann, daB man das Deck- 
glaschen von dem hohlgeachlitfenen Objekttrâger abhebt und einen 
weiteren Tropfen von der Blutlüaung hinzufügt. Wir benutzen ge- 
wühnlich Ltisungcn, die soweit verdünnt sind, daB aie dem Tropfen 
nur einen schwachen Farbenton geben. Wo die Reaktion stark aus- 
gebildet ist, ist aie selbat bei Lüaungcn von 1:100 nocli nachweiabar.

Bei einer Anzahl von Fallen, die kliniach dem Typhus ahneln, 
aber unter negativen Blutreaktionen verlaufen, haben wir daa Auf-
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t re ten einer sehr ausgepragten Ileaktion mit dem Colibacillus 
bemerkt.

Die VorzUge, welche der Qebrauch von getrocknetem Blut ge- 
wâbrt, sind sebr groB für einen Diatrikt, wie die Provinz Quebec, 
welche sicb Uber 200000 englische Quadratmeilen eratreckt und nur 
teilweise bewohnt ist.



sowle der damlt in Beziehnng stebenden WisscnsfXelier wleder- 
gebern, sdwohl dureli OrlginalnufsHtzc und dnreh eln wiichentllchcs 
systematlschcs Verzelchnls der neneaten elnschlagenden Llttenitur, 
ala aach dnreh Referate, welche in gedrfingter KUrze regelmüsslg 
jede Weehe eine Uebersleht fiber die nenesten elnachlagciiden 
Pnbllkatlonen aller Minder zn geben beatlmmt alnd. Die hohr 
Kedeutung der oben genannten FHclier ftlr die Wlasenschaft und 
Praxis des Medlzlners, Zoologeu, Botanlkers 1st hente allgeuieln 
anerkannt.

Welt fiber die engen Illimité des Laboratorinms hinaus, in 
denen sie entstanden nnd herangewaehsen 1st, hat die baktorlo- 
loglsehe Forschung elnen stetlg slch erwelternden Wlrkungskreis 
gewonnen, die hüchsten Problème der Mcdlzln, die Vcrhtttung 
und Heilung der Krankhelten, slnd von Ihr erfolgrelch In Angrlll" 
genommen worden. Dlese stehen Jetzt ini Vordergrund des In
téressés. Dementsprechend soil vont, Jahre 18U(i an neben 
der Morphologie und Biologie der Bakterien und Para- 
niten mehr als Usher auch die Epidemiologie und Patho
logie der Infektionakrankheiten In deiu Ccntralhlatt Bc- 
riickslchtlgung linden.

Ms ist deswegen sett tlem Januar lHihi Herr Professor 
R. Pfeiffer, Vorsteher der wissensehaftHohen Abteilung 
im Institut fiir Infektionskrankheiten zu Berlin, in die 
Hedaktion eingetreten,

Um die angedeuteten Ziele zu erreichen, zeriallt der Inhalt des 
Centralblatts fiir Bakterlologie, Parasltenknnde nnd Infektions
krankheiten in folgende Abteilungen :

i) Referate. Diese bilden einen Hauptteil des Blattes und es 
ist die Aufgabe derselben, den Inhalt aller diesbezüglichen im In- 
und Auslande selbstândig oder in periodischen Schriften erscheinenden 
Arbeiten über Bakteriologie und Parasitologie, Infektionskrankheiten 
des Menschen und über die durch tierische und pflanzliche Feinde 
verursachten Krankheiten, die gegen dieselben anempfohlenen Vor- 
beugungs- und Bekâmpfungsmittel, sowie über ailes, was dazu bei- 
tragen kann, unsere Kenntnisse von dem Leben der Pilze und an- 
derer Schmarotzer zu erweitern, in knapper, streng wissenschaftlicher 
Form wiederzugeben. Object!vitât der Darstcllung soil môglichst 
streng gewahrt werden, sachliche Kritik doch nicht ausgeschlossen 
sein, sofem sie sich von allen PersOnlichkeiten freihâlt. Durch 
Namensunterschrift der Referenten soil die Gediegenheit der Be- 
sprechungen mOglichst gesichert werden.



2) Ziisainnicnfasscndc Ueberslchten. Dicse Uebersichten haben 
den Zweck, den nicht auf diesen Gebieten selbstthâtigen Lesern ein 
môglichst getreues Bild der historischen Entwickelung unserer gegen- 
wàrtigen Kenntnis über bestimmte einschlagende wichtige Fragen, 
z. B. über die Cholera, Tuberkulose, Milzbrand etc. zu geben; die- 
selben sollen in lângeren, also nicht jahrlichen, Zwischen- 
râumen wiederholt werden.

3) Systematlseh geordnete wdchentllche Ueberslchten Uber 
die neneste bakterlologlsche und parasitologlseho Lltteratnr aller 
LSnder; dieselben geben ein môglichst vollstàndiges Bild aller 
l.eistungen der letzten Wochen.

4) Originalarbciten. Das Centralblatt für Bikteriologie, Parasiten- 
kunde und Infektionskrankheiten verOffentlicht, entsprechend seinem 
Charakter als zusammenfassendes Organ, zugehende nicht zu um- 
fangreiche Mitteilungen event. Abbildungen. Die Beigabe von 
Tafeln kann in AusnahmcfSllen zugestanden werden. Als Original- 
arbeiten sollen auch Original-Referate über Arbeiten bakteriologischen 
oder parasitologischen Inhalts verOffentlicht werden, welche in bak
teriologischen etc. Instituten gearbeitet wurden. aber anderweitig er- 
scheinen. Es wird das Bestreben der Redaktion sein, solche Original- 
referate môglichst gleichzeitig mit dem Erscheinen der betr. Arbeiten 
zum Abdruck zu bringen und sie erbittet fur diesen Zweck die 
Mitarbeit der Vorstânde bakteriologischer Institute.

6) Berlehto und Originalahhandlungcn Uber Impfnng und 
Sehutzlmpfung, sowle kiinstllche Infektionskrankheiten.

7) Berlehto über allé die Entwlckelungshemnmng und Ver- 
nlehtung der Bakterlen und andcrer Paraslten betreffenden 
Fragen.

8) Berlehto Uber die In das (leblet der Bakterlologle und 
Parasitologie elnsehlagenden Vortrilge und Verhandlungen auf 
Naturforscherversaininlungen, Urztllehen und sonstlgen Kongrcssen.

Das „Centralblatt flir Bakterlologle, Parasitenkunde und 
Infektionskrankheiten" erschelnt ini Hmfange von 8—8 Bogen 
wilehentlich. JMhrlich erscheinen zwel Bilnde Ini Umfangc von 
mlndestens 60 Bogen. Der Prels elnes Bandes bctrHgt 15 Mark.

Probcnummern stehcu auf Wunsch gratis und franco zu 
Dlensten.

Kmiumaiiiischu lltiulidruekerel (Hermann I*nlile) in Jena. — 7071



THREE CASES ILLUSTRATING THE VALUE OE THE 
BACTERIOLOGICAL DIAGNOSIS OF LEPROSY 

FOR PUBLIC HEALTH PURPOSES.
BY

WYATT JOHNSTON, M IX,
Lecturer on Bacteriology and Medico-Legal Pathology, McGill University ; 

Pathologist to the Montreal General Hospital.

W. H. JAMIESON, M IX,
Demonstrator in Pathology, McGill University : Assistant Pathologist to the Mont

real General Hospital.

(Reprinted from the Montreal Medical Journal, January, 1897.)





three cases illustrating the value of the bac
teriological DIAGNOSIS OF LEPROSY FOR 

PUBLIC HEALTH PURPOSES.1

Wyatt Johnston, M.D.,
Lecturer on Bacteriology and Medico-Legal Pathology, McGill University ;

Pathologist to the Montreal General Hospital.
AND

W, H. Jamieson, M.D.,
Demonstrator in Pathology, McGill University : Assistant Pathologist to the Mont 

real General Hospital.
(From the Laboratories of the Board of Health of the Province of Quebec and the 

Montreal General Hospital.)

The case which we wish to bring before the Society to-night is that 
of a Chinaman, aged 27, who was brought to the Montreal General 
Hospital in a dying condition, and died a few hours after admission. 
The man had been a little over a year in the country and was not 
known to be suffering from any serious illness.

As some suspicions of violent death arose, a coroner’s autopsy was 
performed.

External examination of the body showed a gangrenous, ulcerated 
area, 2 inches in diameter, involving the skin over the right elbow, 
surrounding which the tissues were thickened, firm and nodular 
Numerous firm nodules were seen on the skin over the face, ex
tremities, back and genitals ; over the surface of the glatis these were 
especially well marked.

The nodules on excision showed no signs of necrosis or suppuration 
and appeared to be chronic. The cellular tissue of the right upper 
arm was redematous, with ecchymosis in the course of the lymphatics, 
and during the autopsy numerous ecchymosed areas, varying from 
2 to 6 inches in extent, were found in regions which excluded the 
idea of their being the result of contusions. The most marked 
ecchymosis was beneath the right iliac and psoas muscles.

Bacterial examination of these ecchymoses showed a few short, 
thick bacilli (Proteus) staining by Grain’s method ; no micrococci.

The nerves showed no changes and in particular no nodules in the 
nerve sheaths. The lungs were deeply congested, no consolidation, no 
tubercles, or other nodular deposits. In the left epididymis there were 
several firm, whitish nodules the size of peas. Cut surface firm and

1 Read before the Montreal Medico-Chirurgical Society, Nov. 0, 1806.
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smooth. The other organs showed nothing of special note. Nutrition 
was good. The gangrene of the skin over the elbow and the evident 
condition of septicaemia present appeared to explain death.

The general nodular skin eruption did not correspond with either 
syphilis, lupus, glanders, variola, nor with any of the forms of skin 
diseases ordinarily met with. It was only towards the close of the 
autopsy that the idea of the eruption being due to leprosy occurred 
to us. A cover slip was then prepared by smearing it with a drop of 
the juice obtained by scraping one of the nodules. On staining this 
with carbol fuchsin and decolourizing with sulphuric acid and 
methylene blue (Gabbett’s fluid), innumerable, slender, red rods were 
seen, many of them arranged in the peculiar clumps designated as 
lepra cells.

Examination of the nodules in the testicle showed also the presence 
of numerous lepra bacilla, and sections of the skin showed large 
numbers in the deeper layers. Cultures from the smaller nodules of 
the skin on La-flier’s serum and glycerine remained sterile. Inocu
lation of a small nodule into the anterior chamber of a rabbit’s eye, 
shows at the end of three months a nodular exudate over the anterior 
surface of the iris. No signs of tuberculosis appeared in the animal, 
the general condition being good and its weight not diminished.

The examination of cover slips thus established the nature of this 
case with certainty in a few minutes, whereas without this neither 
the post-mortem nor the clinical examination by the house physician 
or the physician in attendance had led to the discovery of its real 
nature.

The bacteriological method appears to be thus eminently adapted 
for the examination of any doubtful case of skin disease which may 
be leprosy, as the bacilli are certain to be found in large numbers in 
cover slips prepared from the material obtained on scraping the 
nodules of the skin.

The microscopic resemblance between the leprosy and tubercle 
bacilli should not form a serious source of error, as in tuberculous 
lesions of the skin the bacilli are always very scanty, and usually 
only a few are found in the entire cover slip, while in lepra each 
microscopic field shows enormous numbers of them.

The lepra bacilli also readily stain by the simple aniline dyes, while 
tubercle bacilli do not.

The ease and certainty by which the diagnosis of leprosy can be 
made was also shown in a case which one of us (Johnston) examined 
for Dr. Shepherd six years ago. This patient, a West Indian mulatto, 
had a good position as waiter in a Montreal hotel, and to avoid losing
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his position, allowed himself to Ik? treated for three years for syphilis 
without any improvement resulting. He then visited Dr. Shepherd’s 
skin clinic, where a diagnosis was made at once from the appear
ance of the skin eruption and the presence of anaesthetic areas, this 
diagnosis being continued by the microscopic examination.

Recently a case has come under our notice where a Chinese laundry- 
man in Three Hivers, supposed to be a leper, was kept under obser
vation and isolated while a scraping from one of the skin lesions was 
forwarded for bacteriological examination to the Laboratory of the 
Board of Health of the Province of Quebec.

No leprosy bacilli were found. Subsequently our personal exami
nation of the case showed it to be one of psoriasis, and a repetition of 
the bacterial tests again gave negative results.

While authorities differ as to whether leprosy under certain condi
tions is actually contagious, there can be no doubt as to the advantages 
of the bacteriological method of diagnosis for public health purposes, 
since by this means an obscure case can be made out in the course of 
a few minutes, and if the suspected person is situated at a distance 
from any laboratory, the samples scraped from a nodule of the skin 
may be sent by mail enclosed in an envelope addressed to the bac
teriologist. In choosing a nodule from which to take the specimen, 
it is perhaps better to select one in an early stage, before much scar
ring has taken place, by pricking or scraping off the top of a nodule, 
and collecting the fluid which exudes on pressure. When dried on an 
ivory vaccine point or a glass slide samples may be more readily sent 
by post.

Manson has recommended rendering the nodule amende by clamp
ing the base with forceps before taking the sample, but in our 
experience this is not necessary, as the blood does not interfere with 
the examination.

We have reported these cases because in spite of the dread with 
which leprosy is regarded by the public, this simple means af diagnosis 
does not seem to have been as frequently made use of as it should be 
by the sanitary authorities.
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ON THE DIFFERENCE BETWEEN SERUM AND BLOOD 
SOLUTIONS, THE CONDITION OF THE TEST CUL

TURE AND THE SIGNIFICANCE OF BACTERIUM 
CO LI INFECTION IN RELATION TO 

TYPHOID DIAGNOSIS.
By

Wyatt Johnston, M.D., and I). I). MacTauuaht, M.D.
Montreal.

(From tin- liiilioratorii's of the Board of Health of the Province of Queliec and the 
Montreal General Hospital.)

Wv wish to report some Retails concerning technique which we find 
necessary in order to insure successful results in Serum Diagnosis 
by the dried blood method, with which we have now tested over 
500 1 Roods.

We mention the facts only in so far us they have a direct practical 
hearing on diagnostic work.

Our results already published were as follows :
1. Out of 129 cases, which we had good reason to regard as true 

typhoid, 'if we exclude a few cases where the first samples were 
taken at a very early stage and no re-examinations could he obtained, 
and also a few cases first examined late in convalescence, we have 
met with hut one apparently genuine case of severe typhoid, which, 
when re-examined under satisfactory conditions, did not give a decis
ive reaction by the dry blood method and this one also gave no reac
tion by the serum method. Occasionally the first appearance of the 
reaction is delayed beyond the end af the first week.

2. We have never met with a well marked reaction under conditions 
where there were not strong reasons for believing it to he due to 
typhoid.

3. In a few cases where the result of the blood examination 
remained in doubt the mild type of the fever made an accurate 
clinical diagnosis impossible. In such cases, we believe bacteriologi
cal examination to he the most exact method of procedure.

4 We have not yet met with a case of typhoid where a decisive 
reaction was obtainable by the serum method and not by the dried 
blood method.

5. We found that pseudo reactions may be avoided by attention to 
the character of the culture media. We have found that by using 
an attenuated or quiescent stock culture grown at room tempera-
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turc, and tram * at intervals of about one month, a suitable 
degree of sensitiveness was obtained. From such stock cultures a 24 
hour bouillon at 37°C., with a moderately diluted blood solution, or 
serum would give prompt and decisive reaction within a few minutes 
in the case of typhoid patients, while concentrated solutions of non
typhoid blood or serum were found to give no reaction, even at the 
end of 24 or 48 hours, hence estimation of the amount of dilution is 
not necessary for ordinary diagnostic work. (See circular Board of 
Health, Prow of Quebec, Jan. 7th, 1897.)

The reaction, although specific in degree, is now generally con 
sidered to be quantitative, and small amounts of the agglutinative 
substances are admitted to be present in varying amounts in non
typhoid bloods. The specific substances are, however, a hundredfold 
more abundant in typhoid blood.

With virulent cultures the presence of agglutinative substances 
in non-typhoid bloods may lead to pseudo reactions occurring which 
can usually be excluded by estimating quantitatively the intensity of 
the reaction. These pseudo reactions we have found to be charac
terized by a rapid clumping, without the corresponding Iota of motion 
so characteristic of the true reaction. If watched for some hours 
these clumps tend to break up.

Quantitative estimation is now generally done by diluting the 
typhoid serum, but may also be doue by modifying the virulence of 
the culture.

The degree of dilution which can be employed with a given blood 
solution or serum, while still producing a decided reaction, will depend 
entirely on the activity (virulence) of the culture employed. This 
factor has been too much left out of the reckoning in much of the 
work already published,and it probably affords a natural explanation 
of the widely different results obtained by competent observers.

Cultures which arc made active and virulent by frequent (daily) 
transplantation and growth at body temperature, are much more sen- 
sative to the agglutinative substance than cultures which have become 
quiescent and attenuated by infrequent (monthly) transplantation 
and growth at room temperature.

This is apparently at variance with Pfeiffer’s statement (Cent f. 
Balt XIX, p. 594), that highly virulent cultures are less influenced 
by typhoid and cholera sera than less virulent ones. No details 
are given by Pfeiffer as to the conditions under which his non-virulent 
cultures were used. Pfeiffer’s statements refer to serum and not to 
blood solution, lie pays little attention to the agglutinative and 
much to the paralytic phenomena of the reaction, and attaches most
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importance to certain disintegrative changes produced by his special 
method of testing in vivo, We have stated elsewhere that highly 
active cultures, if left for a few hours longer than usual between the 
times of transplantation, rapidly undergo involution changes, and while 
in this condition are far more liable to show agglutination than 
was the case with the same cultures tested a few hours earlier. We 
have found that for class purposes involution forms in cholera are as 
abundant and striking in a virulent culture left unchanged for three or 
four days as would be the case with a non-virulent culture, grown at 
room temperature, if left without transplanting for as many weeks 
or months. Bouillon cultures, which have stood long without trails- 

g, show a tendency to spontaneous partial clumping, which is 
quite absent during the first 24- hours. For this reason we prefer to 
use 24 hour bouillons, which are free from sediment, for the test.

The peculiar disintegration obtained by Pfeiffer in typhoid cultures 
placed directly in the peritoneum of a specially immunized animal, 
dc^ not tend to occur where the serum is tested in vitro by the 
hanging-drop method. Witli blood solution, however, this peculiar 
phenomentflsl'requently witnessed. The clumped bacteria, if watched, 
for an hour or so, may be seen to break up in granules, which 
gradually become indistinct and vanish whilst under observation 
until practically no trace remains of the clumps which shortly before 
studded the entire field of the microscope. The change is more liable 
to occur in cultures some days old than in young cultures, and more, 
perhaps, with attenuated than virulent cultures. It does not occur 
with all samples of typhoid blood, and is not well marked in very 
dilute blood solutions.

This greater tendency to bacteriolytic action in blood solutions 
often makes the reactions obtained with them look at first sight less 
striking and intense than that obtained with serum where the clumps 
usually remain intact Apparently, however, the difference indicates 
that a large amount of the bactericidal substances originally found in 
the plasma do not permanently remain as constituents of the serum- 
This not only has an obvious bearing on serum therapeutics, but 
explains how the action of serum may be modified by mechanical 
mixture with the fibrin elements of the blood.

Quantitative estimation of the degree of dilution in the case of 
blood solutions is possible by hamiomctry as well as by making direct 
measurement. With samples of freshly dried blood, sufficiently ac
curate observations can be made to express the degree of dilution in 
multiples of 10—(T'0 ,2\ Vo* etc.)

We have employed a cell having a depth of 0 85 mm. and giving
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with a FleischVs hæmomcter a tint reading 100 p.c., witli dilution 
of normal blood. In anætnic cases the dilution will vary with the 
degree of amenda, which can readily he determined. Blood dried for 
some time gradually yields less and less hivmoglobin, owing to the 
change of this substance into the lnvmatin compounds. This change 
goes on rapidly in »\ir where gas is being burned and slowly in pure 
air. In any case, the error is in the direction of a less dilution 
than that shown by the hæmometer. As a matter of experience, 
we find exact estimation of the dilution, while interesting for 
scientific purposes is not necessary for the practical purposes of 
tlie test if attenuated cultures are used ami the establishment of 
fixed arhitrarytime limits, as recommended by (iriinhaum seem only 
of use in avoiding pseudo results, due to the use of highly virulent 
cultures.

Urunhaum, being enthusiastic for exact estimation of dilution in 
all cases, claims (Lancet, Sept, lb, 1896), that though most sera will 
in time produce clumping, that typhoid serum can still be specifically 
identified by its being the only serum, which, with free dilution in 
a ratio of 10 to 1, \till produce a complete clumping and arrest 
motion in 80 min. A fixed dilution ratio, with an arhitrarytime limit, 
appears to us quite uncalled for as a routine diagnostic practice, and 
has no standard value unless a culture of fixed virulence is used.

Since writing the above we find that (iriinhaum has now stated on 
theoretical grounds “ that possibly the use of attenuated cultures 
would enable us to dispense with the dilution” (Lancet, Dec. 19, 
1890.)

We had anticipated a priori that the solution obtained from the 
dried blood would be less sensitive as a reagent than the fresh liquid 
serum. We find the blood solution on the contrary to be apparently 
more potent than the serum, in causing the agglutination though not 
as to the paralytic effect, and " * to give the reaction at a
somewhat earlier stage of the disease. This view agrees with the 
researches of Widal, who found that the agglutinating substance was 
contained in the globulins and fibrinogen, and that the serum albumin 
and corpuscles contained none. Thus the blood serum contains only 
a part of the agglutinative substance. Dr. A. H. the U. S
Army has also recently made studies and observations showing the 
greater agglutinative properties of solutions of tin- whole blood as com
pared with that of the serum. A decided agglutination can be obtained 
from weak solutions of the entire blood when none is produced by 
stronger solutions of the serum. While Widal places the limits of 
dilution with serum below 1 to 200, R. Stern who employed solutions
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of the entire blood in bouillon reports reactions with dilutions of 1 to
2000

Owing to the greater sensitiveness of blood solutions as compared 
with typhoid serum, there is a greater tendency to pseudo-reactions if 
active virulent cultures are used, than is the case in working with 
serum. This difficulty is, however, completely obviated by i ' 4 

attenuated cultures for testing. Cultures which exhibit darting 
movements in hanging drops are too sensitive for the dry blood test. 
Those cultures having a quiet but rapid gliding motion in hanging 
drops have given us uniformly good results. If the movements of the 
culture become sluggish, one or two daily transplantations at body 

will make it more active and sensitive. One or two cc., 
of the living bouillon cultures injected into tin- peritoneum of a guinea 
pig produce immunity and a marked blood reaction without injur
iously affecting its health.

Clean preparations containing very little fibrin can readily be 
obtained if care is taken not to stir up the film of blood clot and to 
use plenty of water for dissolving.

We find that the blood dries in a few minutes sufficiently to be 
enclosed in an ordinary letter.

Our routine* method of testing is to place a large drop of water 
from capiiliary pipette, 011 the film of dried blood and let it stand for 
a minute or two. A loop full of the solution so obtained is taken 
from the, top of the drop and mixed with a loo]) full of the bouillon 
culture, or may, if desired, be diluted further.

For the re-examination of cases giving a negative reaction,a some
what more virulent culture can be used or a quantitative estima
tion also made by the serum method. We have not succeeded however 
in obtaining a decided reaction by the serum when the result with 
the dried blood was inconclusive and now attach equal importance to 
a negative result by the dried blood test.

Our published observations (M. Y. Med. Journal, Oct. 31, 1896, 
British Medical Journal, Dec. 5, 1896), on the dry blood method

1 We observe that Widal, who was the first to show that dried blood could pro
duce the reactions, and already, in June. 1890, obtained reactions from serum after 
four months drying, lias recently (Semaine Med. Jan. 18, 1897), reported that he 
lias been able ro obtain successful results by the dried blood method in the earliest 
stages of the disease and that the blood after six months drying retained the power 
of producing the reaction. The dried blood also gave him positive reactions late in 
convalescence in cases where agglutination had become very feeble. We are glad 
to And our published results on these points agree with those of so high an 
authority. We have found that with those who have had difficulties with the dried 
method, these have been due to their having acted upon the erroneous idea that 
the Mood solution was much weaker than the serum whereas, even with attenuated 
cultures, we have got a reaction readily with it in dilutions as high as 1 to 125.
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fi
were made with attenuated cultures, and pseudo reactions were prac
tically never encountered.

Later on, for a few weeks we tried active virulent culture trans
planted daily at 3*7°c., but these gave us with the dried blood solution 
numerous and very peculiar pseudo-reactions, i.e.. reactions not due to 
existing typhoid. For instance, the blood of one of us (W. J.) when 
dissolved gave prompt ami abundant agglutination with a virulent 
culture, while we habitually use it as a suitable negative control 
blood with attenuated cultures. A solution of the blood of the other 
(I). I). XlcT.) gave no reaction. (\V. J. hail typhoid fever 16 years 
ago: 1). I). lMcT. has never had it). \V. J’s blood serum gave no 
pseudo-reaction with the virulent culture.

On resuming the use of the attenuated cultures described above, 
the pseudo-reactions disappeared. On re-examining, the blood drops 
which had given them with the virulent cultures, no longer did so 
when tested with attenuated cultures, although dry blood from 
genuine cases taken at the same time still reacted typically.

For practical diagnostic work it may be stated that when a blood 
does not show a decisive reaction in a serious case of fever which has 
lasted over a week, the fever is almost certainly not typhoid. In very 
mild febricular cases the result may remain doubtful, unless investi
gated by an early bacteriological examination of the spleen pulp or 
stools.

In this connection we may state that we find that Eisner medium 
containing 25 per cent, gelatine instead of 10 per cent, will remain 
solid at a temperature about 30 C., and give visible typhoid colonics 
within 24 hours.

Reaction with the Colon Bacillus.
Very little attention has as yet been paid to the clinical significance 

of serum reactions with colon bacillus. Courmont and Rodet have 
stated that typhoid blood serum reacts with colon cultures, while Acliard 
and Chantemesse state that it does not. Widal states that he has 
studied quantitatively the intensity of reaction of typhoid sera with 
Coli, but has been unable to draw any important diagnostic conclu
sions from the results.

Various observers have reported colon reaction as being present 
occasionally in different chronic and acute diseases. This can readily 
be understood in the light of our present knowledge of terminal infec
tions. One case which at first strongly resembled typhoid but gave 
no serum reaction, has been recorded by Vedel who found a marked 
colon reaction and looked upon it as only colon infection, this opinion 
being confirmed by the subsequent events. Personally we have found
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reactions with the colon bacillus to lie rare with typhoid blood or 
serum (even in cases when perforative peritonitis bad occurred) pro
vided the typhoid reaction was well marked. On the other hand we 
have been struck by the large proportion of positive colon reactions 
obtained in cases having step-ladder temperature and other symptoms 
strongly resembling typhoid but without the typhoid serum reaction. 
We think that under these circumstances the colon reaction may have 
a real diagnostic importance, and indicates that the colon infection 
whether occurring alone or as a secondary complication of typhoid 
may be playing an important part in the production of the patient’s 
condition. The whole question of associated colon infection deserves 
further study.

The reaction can be tested with ease by placing a duplicate drop of 
blood solution or serum on the cover slip with the drop to be tested by 
typhoid culture and mixing it with a drop of colon bacillus culture. 
Pseudo-reactions can be avoided by using stock cultures kept at mom 
temperature, and transplanted infrequently. Test cultures grown in 
bouillon from the stock at room temperature for 24 hours are free 
from scum or sediment, and give reliable results. The conflicting 
results just mentioned may have been due to pseudo-reactions having 
been taken seriously.

In our case of apparently genuine typhoid without serum reaction, 
(on Which, by the way the test was first applied during the third week) 
the blood reacted very decidedly to R Coli, producing typical clump
ing. The same held good of four other blood samples referred to 
us for examination as having a clinical course like typhoid, but with 
negative serum reaction. A complete colon reaction we have found 
to be exceptional in ordinary typhoid ami its presence would indicate 
a condition of Coli intoxication sufficient to explain the existence of 
many symptoms giving to typhoid its ordinary clinical features. 
Whether this excludes typhoid, is another question. W. II. Park has 
observed a case of fever with no typhoid serum reaction, where lu; 
was able to cultivate the typhoid bacillus by spleen puncture. Later 
on in the case however a relapse occurred and the reaction appeared. 
The possibility of a latent typhoid infection overshadowed by toxic 
phenomena, due to concurrent action of the colon bacillus is quite con
sistent with the generally accepted opinion that many of the symp
toms in typhoid and especially the intestinal ones are due to second
ary infection by B. Coli. It follows that in severe cases of typhoid 
type, with no typhoid reaction, the blood should be tested with a 
culture of B. Coli and a bacteriological study made by examination 
of the stools or by spleen puncture.
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In a few eases we have met with a partial typhoid reaction only, in 
mild cases clinically tihricular, where the fever subsided by lysis in 
within two weeks of the onset. Here, the possible presence of 
typhoid appeared to indicate the prudence of keeping the patients in 
bed and avoiding articles of diet which are contra-indicated in typhoid. 
Our experience has l>een that fibriculm, with completely negative 
blood reaction, get suddenly well after a few days of fever. Here, also, 
spleen puncture, as in Dr. W. II. Park's case, might enable a decided 
diagnosis to be made earlier than by the blood test alone. NVesbrook 
recommends spleen puncture under the circumstances. The possibility 
of infection by organisms resembling the typhoid bacilli must naturally 
be borne in mind.

Diabetic blood has been found by Block and by W. 11. Park, to 
give a decided agglutination. We have examined two cases of diabetes 
which both gave perfectly negative results.

Concussions.

The difference in reaction observed between typhoid blood solution 
and blood serum is not simply due to varying intensity, but to an 
alteration in the relative prominence of the agglutinative, paralytic 
and disintegrative phenomena which constitute the reaction. The 
extent of this difference varies with the virulence of the culture, 
but the difference probably depends also on the presence of part of 
the specific substances elsewhere than in the blood serum.

Blood solution has a greater capacity than blood serum for produc
ing the disintegrative (bacteriolytic) changes described by Pfeiffer 
Descriptions of this phenomena are conspicuously absent from the 
many recent accounts of the reactions with typhoid serum as observed 
in hanging drops.

The paralytic effect is relatively more marked with scrum than 
with blood solutions.

Agglutination without stoppage of motion is more readily occasioned 
in virulent cultures by blood solution than by serum, and does not 
indicate existing typhoid.

It appears preferable that for the dry blood method only attenuated 
cultures should be used. These have the advantage of being more 
easily kept in readiness than virulent cultures, and are less sensitive 
to changes of temperature. With the scrum method virulent cul
tures give prompt results. Dried blood serum can be readily obtained 
and transmitted to the laboratory by pushing aside the edge of a 
blood drop which has clotted for a few minutes but has not dried
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and collecting the serum beneath it on the tip of an ivory vaccine 
point, etc. This does not, however, give a quantitative result.

For ordinary diagnostic purposes, the simplicity of the method ns 
originally described does not require modification, provided attenuated 
cultures are used.

A drop of the solution obtained from a dried typhoid blood drop, 
mixed with a drop of the culture, will give the reaction promptly, 
without any special attention to the degree of dilution. In order, 
however, to obtain the best results, it is well to dilute freely and 
especially to avoid having a sticky solution of syrup-like consistency.

In cases where the clinical type strongly resembles typhoid and 
where the serum does not give the typhoid reaction, a decided reaction 
with cultures of the colon bacillus may explain the symptoms.

Our results with the dried blood test have been very satisfactory, 
giving uniformly positive results with genuine and well marked 
typhoid cases, and not reacting with non-typhoid bloods when atten
uated cultures were employed.

Although the use of serum undoubtedly enables the results to be 
recorded and compared with greater scientific precision, we find that 
dried blood answers just as well for routine diagnostic work.

The alterations in reaction, induced by very slight modifications 
of the manner of testing, help to explain differences in the results 
reported by experienced and careful observers. With the same blood 
and culture, the amount of dilution possible largely depends on 
whether plain bouillon, bouillon culture or water is used for diluting. 
Opinions also vary as to what should be regarded as constituting a 
reaction. Personally, we do not think that anything less than com
plete clumping and total arrest of motion obtainable by the dry as 
well as the moist test in a young attenuated culture, should be re
garded as typical.
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Reprinted from the Boston Medical and Surgical Journal of April 8,1897.

ON THE IODINE TEST FOR SEMEN.»

BV WVÀTT JOHNSTON, M.O., OK MONTH K A1., CANADA,

Physician to the Coroner'» Court, Montreal ; Lecturer on Preventive Mat trine anti Medico-Leyal
Patholotjy, Mctlill University ; Associate Member of the Massachusetts Medico-Leyal Society.

If one were asked to instance a couple of medico-legal tests generally con
ceded to be sufficiently reliable to be accepted without hesitation as a positive 
proof of the condition they were presumed to indicate, one would not be un
likely to select as examples the hernin test in the case of blood stains and the 
recognition of spermatozoa in stains due to semen as fulfilling these require
ments, when properly performed by competent persons.

While this is no doubt true, it has long been recognized that the technique 
at our disposal for the examination of spots supposed to consist of semen 
leaves very much to be desired.

It is by no means certain that all the stains sworn to from time to time as 
being seminal have really been such, so much does the testimony concerning 
these objects depend on the degree to which caution and experience have tem
pered the personal skill and acuteness of the expert. The identification of 
spermatozoa with absolute certainty, while easy enough in a fresh stain, be
comes increasingly difficult with the lapse of time ; and the incidental handling, 
washing or wearing of the articles of clothing, which commonly require this ex
amination, makes it more and raefre problematical whether the spermatozoa can 
be demonstrated entire and intact.

There are numerous extraneous objects which are so like the detached heads 
and tails of spermatozoa as to mislead even those who are thoroughly experi
enced in the work. The generally accepted rule is that no body which simply 
resembles the head or tail of a spermatozoon should be considered as serious 
proof, and the search must be continued until perfectly formed and entire 
spermatozoa are recognized. The uncertainty produced by finding substances 
resembling these heads and tails in the specimens examined, may, however, 
lead the expert to prolong needlessly the examination of stains which are not 
seminal at all. Delays from this cause may have serious results in judicial pro
cedure, simply by retarding or preventing the public exoneration of innocent 
persons wrongly suspected. We have also, on the other hand, the possible 
miscarriage of justice owing to the experts or juries attaching importance to 
incomplete proof, where the other circumstances of the case are such as to 
arouse strong suspicions, and must not lose sight of the consequences of aban
doning a search for spermatozoa because they could not be promptly found.

1 Road before tho Society, October 3,1896.
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Thus, in addition to a possibility which cannot he altogether ignored that 
the bodies aHirmed to be spermatozoa were not so in reality, we have the seri
ous drawback that the expert can only feel perfectly certain that the stain is 
non-seminal after making protracted and laborious observations ; these, if omit
ted, may leave a crime unpunished in the case of a genuine stain not received 
in good condition.

The difficulties mentioned do not imply by any means that the spermatozoa 
test is not a good one, but simply that it is not adequate for the task it has 
had to fulfil of being the sole and only recognized test for semen. What is evi
dently wanted is some simple, prompt, preliminary test, by which one could de
cide in a few minutes whether a given stain is likely to repay a search micro
scopically for spermatozoa, or not. At the same time such a test would evidently 
be still more useful if it was sulficiently accurate and distinctive to afford good 
corroborative evidence of the presence of semen, and so to guard against the 
possibility of the expert being led to regard as spermatozoa some entirely ex
traneous substances.

A test which appears in great part to fill those conditions has recently been 
announced by A. Florence, of Lyons, whose monograph entitled “ Du Sperme 
et des Taches de Sperme en Médecine Legale,” 2 contains much besides that 
is of interest.1

Florence recommends the use of a reagent not infrequently employed for 
testing alkaloids, known as the ter-iodide or tri-iodide, of potassium. This re
agent is a solution of iodine ami potassium iodide, in proportions which corre
spond to the formula K I , but which is not a definite chemical combination. 
The formula recommended is as follows :

Iodide of potassium C. I*. . . . 1.65 grammes
iodine.............................................. 2.54 grammes
Distilled water . . . . e . 30 e. e.

Good results can also be obtained by one-half the amount of iodine (1.27 
grammes equivalent to K Ia), but the iodine must be in excess. The well-known 
Gram’s solution is not suitable for the reaction. The solution keeps perfectly 
well in glass-stoppered bottles. It should be used cold, as warmth interferes 
with the reaction.

When a drop of the liquid obtained by moistening a seminal stain is placed 
alongside a drop of the above solution on a glass slide or watchglass, so that 
the edges of the drops come in contact, there appear almost immediately 
large numbers of peculiar, brownish-red, pointed crystals. These are rhorn- 
boidal, and resemble so closely in form, size and color the liernin crystals that 
they could readily be mistaken for them, though a careful examination shows 
points of difference. This comparison to liernin crystals will convey a better 
idea of their appearance than could be given by the most elaborate descrip
tion, and will enable them to be distinguished from the crystals which are met 
with in seminal fluids. They also form small turnstile groups or crosses, in 
the manner which characterizes the hemiu crystals.

* Archivos d’Anthropologle Criminelle, .January, February and March, 1836.
3 It has also been published separately by Storek, Lyons.
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According to Florence (and my own observations confirm bis statement), the 
crystals are sparingly soluble in cold water and very soluble in warm water, 
reappearing again on cooling. On exposure to the air, they gradually disap
pear, but reappear on adding a fresh quantity of the reagent. They are readily 
soluble in ether, alcohol, acids, fixed alkalies and iodide of potassium ; they re
sist solution in very weak ammonia solutions. For their formation to be typi
cal and abundant considerable dilution is necessary, and I have found the 
degree of this solution a most important detail in making the test.

Dried stains usually give the reaction in a manner fully as prompt end typi
cal as fresh semen, and I have been using as a demonstration specimen tor class 
use a stain on cotton over twelve months old, obtained from a homicide case. 
Recently, the crystals have been more difficult to obtain in abundance, the 
reason being apparently the increased difficulty of obtaining a solution of the 
semen rather than an impairment of the reaction.

The exact nature of the crystals has no* been shown, as far as I am aware ; 
I have regarded them as some special crystalline form of iodine.

The nature of the substance which occasions the reaction has not yet been 
thoroughly established. Florence claims to have isolated from seminal stains 
a substance which he terms viriespermine, and which he regards as a distinc
tive body producing this phenomenon, lie states that it does not correspond in 
reactions with the substance isolated and called spermine by Poeld. It is said to 
be very soluble and to resist completely the effects of ammoniacal decomposition.

By using a larger quantity of material, the reaction can be obtained in the 
test-tube, an abundant red or chocolate-brown deposit of crystals being thrown 
down. In this way the demonstration of the seminal character of a stain 
might even be made without the use of a microscope.

A single fibre teased out of a thread in a piece of cotton stained by semen is 
sufficient to give a profuse crop of crystals under the microscope.

As to the degree to which this reaction is characteristic of semen : Florence 
claims that it will not react with any of the other secretions of the body, 
such as blood, urine, sweat, saliva, tears, bile or milk, nor with pus or nasal 
or vaginal mucus. The secretion of the Cowper’s glands does not give it. I 
have made a number of tests with the various substances mentioned above, and 
have always obtained negative results, or at all events have never obtained a 
characteristic reaction.

The sperm of animals is stated by Florence not to give the reaction, as far 
as his observations went, though these were not extensive. Personally, I have 
not tested this point with sufficient thoroughness to give an opinion ; but as 
far as my observations go a pseudo-reaction of doubtful nature can be obtained 
with at least some forms of animal semen. This point is still, as far as I 
know, unsettled.

In respect to Florence’s claim to priority, I think it can hardly be disputed. 
I can find no recent work on legal medicine in which any chemical test is given 
for semen. Wood4 says, “ There are no chemical tests by which seminal stains

* Vol. 11 of Wlttliaus aud Becker's Handbook, 1891, p. 79.
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can be recognized.” Dixon Mann (1893), Strassman (1895), Vibert (1896,
4lb Edition), Hoffman, Taylor, Liman and our other standard authors do not 
refer to it. Roust-in indeed recommended for examining seminal stains the 
use of solution of iodine and iodide of potassium, but only for the purpose of 
staining the spermatozoa, and the lluid which he recommended (iodine 1, iodide 
of potassium 4, water 100) does not give the Florence reaction. Apart from 
Florence’s work there is practically no literature on the subject except the 
older work of Orlila as to the odors obtained upon heating the stains or treat
ing them with nitric acid.

Florence states that he started with the firm conviction that so unusual a 
fluid as semen, which had such well-marked physical peculiarities, must con
tain some characteristic chemical substance. Acting with this hypothesis in 
view he proceeded seriatim to test seminal stains with all the ordinary reagents 
used in obtaining chemical reactions, especially those found of value for recog
nizing alkaloids and those generally employed in physiological chemistry. By 
trying these one after the other he discovered several which gave him positive 
results, and among these he selected the ter-iodide ol’ potassium as the one best 
adapted for medico-legal requirements.

During the past three months I have been making some observations on 
cadavers (22 cases) upon the occurrence of this reaction in connection with 
the secretions from the prostate, seminal vesicles, testicle substance and the 
post-mortem ejaculations from the meatus, with a view of determining whether 
the prostatic ingredient of the semen or the semen proper was chiefly con
cerned in giving the reaction. The material was obtained for the most part 
by allowing it to dry ou cotton-wool swabs, so as to obtain a condition com
parable with those under which seminal stains ordinarily come under medico
legal examination.

Pressure of other work has prevented me making these examinations with 
sufficient thoroughness to make theii publication in detail seem advisable until 
I have gone over the material again more carefully, hut the general results are 
as follows : Drying does not appear to interfere with the reaction materially 
within the time limits 1 have mentioned ; and, in fact, 1 have often obtained 
the reaction more satisfactorily from moistening the dried secretion than from 
the original fluid. Decomposition, such as is met with in drowned bodies and 
bodies long exposed to the air, appeared to interfere with it to some extent, 
contrary to what Florence's observations would lead us to expect. The semen 
from the meatus or from seminal stains gave a better reaction than that sub
stance obtained from the regions where the prostatic and testicular components 
of the semen had not yet mingled. Semen expressed from the prostatic duct 
into the urethra gave prompt and characteristic results, while these were much 
harder to obtain from the testes or the contents of the vesicles. So much was 
this the case that at first I thought the reaction might he due to the prostatic 
element of the secretion and not to the strictly seminal part. In some cases, 
however, typical results were obtained from the contents of the seminal vesicles 
and from ihe substance of the testicles. In two cases the reaction was impel-
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feet or almost absent, certainly not sufficiently typical to justify medico-legal 
deductions, one being a case of cancer of the seminal vesicles and prostate, and 
the other double chronic vesiculitis with corpora amylacea very abundant in 
the prostate. In both of these, spermatozoa were present in the semen.

Hypertrophy of the prostate did not appear to affect the reaction. In one 
case the reaction appeared to be present before the period of puberty (seven 
and one-half years), though here it did not appear to be perfectly typical and 
satisfactory. 1 could not find it in the secretions of infants and very young 
children.

These few observations are not recorded here so much with a view of pas s- 
ing judgment upon the percentage reliability of the test as to indicate the direc
tion in which observations might be made, as the total number of observations 
I have been able to make so far is not sufficient to justify general conclusions.*

With regard to the practical merits of the test, 1 think that those who use 
it for testing seminal stains will agree as to its decided value as a prelimi
nary test, and accord it a position analogous to the guiacum test for the blood, 
by which we can promptly find out whether there is a probability of positive 
results being obtained upon further examination. Personally, if it was obtained 
in a typical manner, I should regard it as very strong corroborative evidence in 
a case where spermatozoa were claimed to be present.

With regard to its independent value as a test, Florence formulates his con
clusions as follows :

(1) From the occurrence of the reaction alone, without discovering even frag
ments of spermatozoa, he would conclude that it was probably a seminal stain.

(2) From the coincidence of well-formed and typical but detached heads of 
the spermatozoa, along with the reaction, he would affirm positively the pres
ence of semen.

(3) With débris of spermatozoa or even with perfectly-formed heads, but 
without the reaction, he would not feel certain that he was dealing with a stain 
produced by human semen.

It will be noticed that Florence attaches to the detached head of sperma
tozoa more significance than is accorded to them by our standard authorities. 
It must be mentioned that Florence has added materially to the data which 
may be used in identifying the heads of human spermatozoa, as the result of 
his careful study by means of oil immersion lenses and staining methods. By 
these more reliued methods, highly characteristic details were brought out 
which would escape notice if ordinary dry lenses of moderate magnification 
wore the only ones employed. The illustrations of spermatozoa given in his 
monograph are far superior to the illustrations which adorn the average 
medico-legal text-book, which are in many cases little more than caricatures. 
It must be remembered that the drying and subsequent moistening of the sper
matozoa have a tendency to deform them somewhat, so that the appearance

fl Two instances of advanced and well-marked disease of the seminal receptacles is obviously a 
very high proportion for only ïi eases. In both these two instances of organic disease the fact of 
iodine reaction being Interfered with while the spermatozoa were still present Indicates the greater 
certainty of the spermatozoon test.
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obtained may not always be perfectly uniform. This tendency to deviation 
would, however, be more likely to cause human semen to be confounded with 
that of animals, than the reverse. Personally, my experience does not entitle 
me to express an opinion as to the extent to which detached heads and tails of 
spermatozoa should be allowed to constitute evidence of semen, but I think it 
will be a long time before anything less than the entire spermatozoon will be 
accepted as legal tender by either judges or juries.

1 think it can be said with confidence that the iodine reaction of semen, as 
described by Florence, is a decided step in advance, and that in it we have a 
new and very promising preliminary and confirmatory test for normal semen, 
and one which gives relatively good results in the case of stains which from 
a prolonged drying, react with difficulty to the microscopic test.

The sources of fallacy which attend the iodine test are, however, as yet 
practically unknown.

To determine what inference may be drawn from the absence of this reac
tion in a suspected stain, we need much fuller information and experiments on 
the effects of external conditions, etc., upon substances known to be stained by 
semen ; we also need information as to the extent to which pathological con
ditions may exert a modifying influence, how the age limit affects the reaction, 
and on many other points.

Before we can assign accurately the significance of a positive result, we re
quire much further testing -d corroboration regarding the behavior of the re
agent with substances other than semen, and also with the semen of animals.

After making all due allowance for this we must rejoice at the success of 
M. Florence in discovering a crystalline reaction for semen. As a rule, a 
good crystalline is better than a color reaction and we may expect that fur
ther researches in this direction will lead to the discovery of new and valuable 
micro-chemical tests.
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ON THK MEDICO LEGAL APPLICATION OF ENTOMOLOGY.'
BY

Wyatt Johnston, M.D., and Guo. Vii.i.knkuvi:, M.D., Montreal.

The rcmarkfthle results of Mvgnin’s2 studies on cadaveric fauna 
have made medico-legal entomology part of the regular stock-in- 
trade of the medical expert. One may now judge from the animal 
fauna met with in a dead body how long it has been exposed. The 
creation of this special department of legal evidence is an honour 
which belongs to Mégnin alone, although, prior to him, Bergeret3 
had already made some practical applications based on the erroneous 
views current at the time.

Through the publishing of his Faune des Cadavres, the popularisa
tion of the subject has been greatly furthered, though the subdivision 
of the stages in the process of destruction into <S successive stages is 
perhaps less easy to comprehend than the simpler classification pre
viously ’ with 4 stages.

The result of over 15 years experience at the Paris morgue, dur
ing which period M. Mégnin had been entrusted with all the expertises 
requiring a knowledge of entomology, has been, according to Professor 
Brouardel4, entirely satisfactory. Often the conclusions which lie had 
arrived at from the examination of a few debris and insects were 
borne out in the most striking manner by the subsequent course of 
the case. Sometimes the mystery was never cleared up. But in no 
single instance did the results of the inquiry go to show that M. 
Mégnin’s deductions were erroneous. There is something almost 
uncanny in the way which M. Mégnin could state for instance after 
examining a few bones and some dust that a murder had been 
committed during the latter part of February of the year before last 
—and then be absolutely justified by the dying confession of the sus
pected party. The chief danger to be feared from Mégnin’s imitators

1 Read before the Canadian Medical Association, Montreal, August, 1800.
3 P. Mégnin Faune des Cadavres, Paris, 180-1, Gazette Hcbdom.de Med. et de 

Chirurg., .July 20, 1888 ; La Faune des Tombeaux, 1887.
Annales d’Hygiene, 1855, Tome IV., p. 404.

* U Mort Subite, 1804, p. 90 ; L’Infanticide, 1806, p. 141.
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is that they might tend to indulge in guesses having no very solid 
basis and to apply rules to countries and climates where they were 
inapplicable. We considered that before any safe deductions can be 
made in the case of Canada a number of comparative observations 
must be made to show Ihow far the data obtained from French 
fauna hold good here.

It is very much to be regretted that in addition to giving the 
generalisations and medico-legal applications made by him, M. Mégnin 
has not also given us the assistance of his numerous observations 
which underlie these deductions, that we may know accurately the 
degree of variation of dates actually met with under definite condi
tions of experiment.

For convenience we have arranged in tabular form the dates which 
Mégnin assigns for different fauna to attack the body, as far as these 
can be determined from the literature above mentioned, though, of 
course, considerable latitude must continually be allowed for varia
tions, and for this tabulation M. Mégnin is not personably respon
sible.

The principle is that the products formed at different epochs in the 
progress of decomposition attract certain forms and repel others.

The typical course of events shown by the table may be summarised 
as follows : While the body is still fresh it attracts the diptera Musca, 
Curtonevra and (Uilliphora. After decomposition has set in, the 
Mesh Hies Iai cilia and Sarcophai/a are attracted. Later, when fatty 
acids are formed, the body is invaded by the beetle Dermestes and by 
the moth A;/lossa (this latter we have never met with in our Cana
dian observations, but it is apparently very common in France). Later 
Pnophila of the diptera and Necrobia of the coleoptra appear, as the 
condition becomes caseous. After this comes a period of ammoniacal 
decomposition marked by liquefaction of the tissues into a blackish 
pulp, during which stage a group of coleopfcera, Necrophoras, Silpha, 
Ulster and Saprinus are met with, as well as the diptera 0]>hyrat 
Th i/reophora, Phora and Loncheu. In the next stage the tissues dry 
up and are invaded eby acari, the debris and excrement of which 
form a powdery deposit. Subsequently, with the progressive drying 
of the tissues, A f/lossa ( 2nd generation) reappears, together with the 
moth Tineula and the coleoptera Attoyenus and Anthrenus. Finally, 
when nothing but the dried figments remain on the bones, two forms 
of coleoptera, Tenebrio and Ptinus, appear and devour these.

In the case of buried bodies, the fauna are said to be much less varied 
and to consist mainly of Phora and Uphyra in the diptera, and 
PhUontlius and Rhizophagus of the coleoptera, together with any 
diptera which have gained access to the body before burial.



FAUNA OF DEAD BODIES EXPOSED TO THE A lit (Com piled from Med MM.

Physical Condition. Minimum
time. Forms met with.

First Period........... Bodies fresh i First IM Masco.*
('yrtoneura.

| three (’alliphora.*
Second Period... Decomposition com (1» Laci/ia.*

menced......... ................. i months. Sarcophaya.*
Third Period. Fatty acids.......................... I :t months (I.l her mesh s.

. 1 y 1 ossa.
to (D) Pt/o fill i/o.

Fourth Period Caseous products. A nthorn i/itt
> 0months. (C) X re rob in {('urnylrs).

Fifth Period...... Ammoniacal fermenta i 1 months ( 1» Thyreophora.
lions, black liquefac Ophira.'

I.onrhett, Phoro,
to (Cl Xecrophorns.

I I i t h r ’’
1 8 months. Sa pria as.

Sixth Period. i (I months (A) I’roptiilit.
Troch y notas.

to Tyroylyftlins.*
! (ilyeiphayus.

1 12 months. Semtor
Seventh Period. “ extreme. . 1 1 >™r (ID Ay/ossa.

i(') Attagenus
A nthrenns.

Eighth Period... Debris t Over :i (C) Tenebrio.

FAUNA OF BURIED BODIES.

Before Burial ( 1» CoUiphora*,('t/rlonenat.
After Burial... du Ophira*, Phoro.

(<') PhHontes*. Phizophayns.
( The genera marked " in the table are those met <T> Arborâtes, Tempt et onio.

with by ourselvo .)

Ml» Diptera, (C) Coleoptera, <fj) Lepidoptera, (A) Acari, <T) Thysanura.
The following list of all the species mentioned by Mégnin has been furnished us 

by Mr. F. A. Chittendale, of the Washington Bureau of Entomology, and contains 
corrections of the list as first published in the Montreal Medical .Jocrnal. Those 
found by us and not mentioned by Mégnin are placed in square brackets. Those 
marked A are NorthAmerican ; marked K European, and those marked <' Cosmo
politan, and common in North America.

DlPTEttA.—C Mitsca ilomestieo, Masco romarin 1*1 Sarcophaya carnaria, 
C Cyrtoneurn stabntans, C ('itlli phoro romitorio, C |C\ ery/h rocejtho/o, | < ' I. aril in 
ctesar, K Sarcophaya romarin, 1*1 S. tar renais, 1*1 .s', laltcrus, l' PiophHa eosei, 
<1 P. petasionis, K Anthomyia viciwt {s/iecies unknown),H Thyreophora. eynophito, 
1*1 T. furcata, 1*1 T. anthropophnya, < ' Ophyra leucostomo, 1*1 U. ratio veri no, 
Pyrellia cadaverina, K Lone tint niuriniann, V Phoro aterrima.

Coleoptera.—C Dervnestes lardavins, V It. J'rischii, < ' />. undula/ns, < ' X re ro
bin Ernntus ruficollis, <’ ‘.. eteruleiis, dolmens. C Xrrrophorn (fossor), inter- 
rnptus, V X. humntor, V (Silpho lit f oralis) A shot as littoral is. < ’ X obsenrn, A |X 
noviboraccnsis], C /lister ratiorrrinns, A //. J\rdatus, < ' Saprinus rotnntlatns, 
A IS. asslniilis], V Attagenus pellio, < ' A nthrenns innsroram, < ' Tmrhrio tnolitor, 
C T. obsenrus, C Ptinus brunneas, C Pliilonthus rbrninns, < ' | /'. polifns|, < ’ lihizo 
phagusparallelorollis, < ’ |Oniosi/o colon, A Tro.r nnistriotns\.

Lkpi doptera—KAglossa ping ui nul is, <’ A. ruprralis, <’ Tinatin biseHirta ,V T. 
pellionellu.

Acari -K Uropotln numinularia, 1*1 Teach y notas nuta rrriuus, < ' Tyroytyphns 
spinipes, T. siro, C T. longior, K Utyciphayuk spinipes, i. <1. cursor, 1*1 Sir rotor 
amphibius, 1*1 .S’, necrophayus.

Thysanura. —H A cho rates or mains, 1*1 Templetonia nit it In.
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Looking at the table, one is at once struck by the small number of 
genera represented out of the total diptera, coleoptera, acari and 
lepidoptera occurring in France, so that in practice their recognition 
becomes a relatively easy matter.

It must be kept in mind that Mégnin’s observations apply to 
human bodies. One is also struck by the absence of several forms 
well known to attack the flesh of dead animals, birds or reptiles ; either 
they do not appear in the above list, or only appear at a much later 
date. The burying beetles, for instance, which attack game left ex
posed for a few days, does not attack human bodies under several 
months. Hence observations conflicting with Mégnin’s work which 
rest upon observations on other animals, horseflesh for example, have, 
to our mind, very little practical value, what is wanted being rather 
multiplication of observations upon human renmins, when all the con
ditions as to dates and meteorological conditions are accurately known. 
In this direction we have made some studies, which will be mentioned 
later, and others are still in progress. The possibility that some of 
the fauna may be attracted by the clothes and not by the bodies we 
have not found to be a serious obstacle.

Our observations were begun over two years. As far as we are 
aware, no American or Canadian observations on this subject have 
been published, so that we had no direct information as to how 
far the dates and successions, laid down by Mégnin, might hold true of 
the climate of Canada. As to the comparative frequency of occur
rence of various European, American and cosmopolitan genera and 
species there is considerably more information, though this is for the 
most part recorded in transactions and books not generally accessible.

To compare the different climates we have tabulated the mean 
monthly temperatures of the air and soil for Montreal, Greenwich ami 
Paris (the depth of soil in the case of Paris being slightly different).

The differences in summer temperature are very much less than one 
might expect, and this may explain the general correspondence of 
our results with those of Mégnin. The climate of Canada is peculiar 
in having a long, cold winter, during which the ground is deeply 
covered with snow, which prevents the frost from penetrating deeply 
followed by a hot summer. The interval between winter and summer 
is short. Everything is in full leaf within about a month after the 
disappearance of the snow, ami during the warm weather tempera
tures from 80° to 95° Fahr. (27° to 82° C.) are not uncommon. Thus 
the temperature of the surface soil in summer is rather higher at 
Montreal than at Greenwich, and apparently very near that of Paris, 
The percentage of bright sunshine between April 1st and September



|(l> 1. .Mi :t. Monthly mean*of soil ti-m|it‘raturv at Montreal I in. 
Paris %1 in.-------------- and (Irmiwiidi 1 in.....................



Fig. 1. Monthly meant* of air temperature at Montreal--------  Fig, 2. Monthly means of soil temperature at Montreal 40
Paris— —-----------and Greenwich.............. .. hi.--------Paris 24 in.-------- -------------ami Greenwich 88 in............

N.B.- The charts are not drawn quite accurately as to scale.

JAN tEB MAE A1>B MAT JNl JM1 AUC OtT MOV VtC "1

Fig. 8. Monthly means of soil temperature at Montreal 1 in. 
Paris 2 in.------------------- and Greenwich 1 in.....................
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30th, a good index of soil heat, is 65 at Montreal and less than 53 at 
Paris. From the tracings it will be seen that the mean air tempera
ture at Montreal is slightly higher than that at Paris during the summer. 
The relative humidity in summer is 72 at Montreal ami 71 at Paris. 

Our fauna were all obtained from the vicinity of Montreal.

Air Temperature

Monthly Means.
* Soil Temperature °Fahr. 

Monthly Means.

S. Pari*. w7d,‘." «twill.
Paris 

at 24 in. a *38 in. at 1 in. at 2 in.
G,Th'

January ... 12 26 38 30 37 40 28 35 36

February.. 15 40 39 30 38 41 30 30 40

March....... 24 45 42 36 45 41 32 46 39

April......... 40 50 47 40 50 44 54 52 45

May........... 54 55 53 48 55 49 08 61 51

June......... 64 63 60 56 63 57 78 64 63

July........... 67 67 63 62 64 65 79 68 68

August.... 66 65 62 62 64 64 74 (Ml 65

September. 58 50 58 57 62 60 64 61 57

Octolier__ 46 51 51 52 57 53 50 54 47

November . 33 43 43 45 50 47 38 46 42

December . 18 38 41 40 41 46 31 38 39

Annual 
Mean... 41*8 52 0 50 0 47 6 52 0 50 3 61-8 51 8 49 5

It was suggested to us that the relatively rapid growth and devel 
lopment of the Canadian flora might be associated with a correspond
ing rapid evolution of the fauna as compared with those of Europe. 
This we did not find to be the case with the individual insect forms 
studied. We did find, however, that the successions of insect forms 
occurred in a shorter time on exposed bodies than we had expected 
from Mégnin's statements.

On the other hand we found that the order of the successions fol
lowed the rules laid down by Mégnin.

In our comparatively small number of observations, out of the 23
* The soil temperatures for Montreal are from observât ions by H. L. Callender and 

C. H. McLeod, Pro. Roy. Soc. Canada, 1895 and 1696. The soil temperatures for Paris 
are from observation by E. and H. Bequcrel, Comptes Rendues, 1883, Tome 96, p. 1109. 
All temperatures were taken beneath turf. For simplicity they are expressed by 
the nearest whole number of degrees Fahr. The variations from the monthly 
means average 1° to 4° Fahr.
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genera indicated by him, as characteristic of exposures up to one year, 
we have met with 11, and 5 of the 12 remaining are rare on this 
continent. We have only encountered two which he does not men
tion. These were Trox and Omosita, both rare in France, although 
necrophagous.

The diptera characteristic of the first and second periods were found 
by us regularly on bodies exposed during the warm months, and were 
not found during the cold weather, unless the body had been pre
viously kept for some time indoors. An exception worth noting was 
met with in the case of a patient who escaped from an asylum on 
February 22, 1«S96, while the fields were covered with snow. The 
body was found on April 20,1800, in a snowy spot in a field, and showed 
about the eyes and nostrils numerous small white larvæ, which on 
hatching out, proved to be those of Colli phora Erythrocephala. It 
is true that the development and hatching of the pupæ had not taken 
place. A knowledge of the period of the year at which breeding of 
the different insect forms takes place is of the utmost importance in 
determining the dates.

A deduction not mentioned by Mégnin, which we have repeatedly 
found of practical use, is that if empty dipterous puparia are present, 
the date of exposure may be reckoned as not less than one month, 
while the absence of empty puparia indicates an exposure of not over 
one month in warm weather.

Our observations conform with Mégnin’s as to the order of the suc
cessions. Thus whenever acari were found, it was evident that Silpha 
and Mister had preceded them. Pyophila was only seen when saponifi
cation of the fat was well marked. Derm,estes was seen earlier in the 
saponification period, but never in the preliminary decomposition. 
Calliphora and LucUia were the forms met with up to the end of 
the first month in cases where the dates were accurately established- 
Where the exposure lasted a few days only, Lucilia was absent.

Our failure to find such forms as Atter/enus, Anthrenus, Tenebrio 
and Ptinus, taken in connection with the fact that none of the obser
vations reached the time limit at which they were found by Mégnin, 
is also confirmatory of his statements. In one case where the date of 
exposure was definitely fixed at five weeks, these forms were absent, 
although the bones of the skull were laid bare anil the cervical 
vertebrae were stripped of their flesh and disarticulated. The in
equality of the destruction in different parts of the body was striking 
in this case, for the state of the abdominal organs was so entirely free 
from decomposition that an analysis for arsenic was made, with nega
tive results.
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Whenever possible we bred the larvae in order to determine the 
time necessary for the complete cycle. This was not found in any 
case to be lower than that given by Mégnin. It was found to be 
extremely difficult to obtain more than two generations. Unfortu
nately the pamphlet of instructions for practical entomological work, 
published by the Washington Bureau of Entomology was not obtained 
in time to adopt its valuable suggestions in our earlier observations.

In a case in which one of us (V.) was summoned as an expert, the 
nature of the fauna present afforded much valuable information. 
Early in May, 1895, the body of an unknown man was found dead in 
a lonely spot, with a bullet hole in the skull. There existed an ad
vanced state of adipocere transformation, and in places the bones 
were partly bare. The body and clothes were swarming with small 
white larvæ which, from their characteristic skipping action, were 
thought to be those of PyophUa casei, and which on being hatched 
out subsequently proved to be so. In addition, the body and the 
clothing were literary covered with large dipterous larvæ and empty 
pupa cases. These we were not able to identify satisfactorily. No 
acari or coleoptera were found. The assumption of the police that 
the man had been murdered during the winter in a house near by 
was disproved by the evidence of abundant diptera, placing the date 
of exposure back to some time during the warm weather of the pre
ceding summer or autumn. Following this clue, information was 
obtained which resulted in the body being identified as that of an 
individual who had been seen in the vicinity during the harvest 
season of the previous year and who was known to have a revolver 
in his possession. The subsequent finding of a revolver near where 
the body lay strengthened the original opinion of the medical examiner 
that the case was one of suicide.

In another case the body of a new-born male infant, found under 
some loose planks in the floor of a bath-room and directly over the 
kitchen ceiling in April, 1895, was sent to one of us fj) for examina
tion with the statement that if the testimony of the witnesses was 
correct it must have been placed there on a certain night, 5 weeks 
previous. The supposed mother, a servant in the family had l>een 
noticed by strangers to have a suspicious degree of abdominal enlarge
ment, though her mistress stated that she had not noticed this. After 
the night in question this enlargement suddenly vanished and the girl 
was noticed to be out of sorts for a few days. Her fellow servant 
who occupied the same room said that the accused had gone to the 
bath-room in.the night “ to change her socks ” and had come back 
covered with blood. Marks of a copious bloody discharge were found
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on her bedding and on her under-garments when seized by the police 
a month later. Unfortunately a proper vaginal examination was not 
consented to at the time of the inquest, though we learned subse
quently that she allowed herself at the request of Coroner McMahon to 
be examined by a midwife, who claimed to have found a condition indi
cating recent parturition. There appeared to be no moral doubt 
that she had been pregnant and confined in reality at the time alleged, 
the only question being as to the identity of the child.

The body when received for examination was in an advanced state 
of decomposition and was swarming with Dermratex Uirdariux in 
both adult and larval stages, as well as large numbers of Calliphora 
erythrocephala larva and puparia of which a number were empty 
and some of the adult Hies were found inside the coffin on opening it 
after it had contained the body for a few hours The body was found 
on examination to be in an advanced state of decomposition. It 
exhaled a strong odour like that of old cheese, and the surface showed 
extensive pitting from the attacks of the insects. No microscopic or 
other evidence of ncari could be found. The advanced state of decom
position made any decided opinion as to the cause of ileath impossible. 
The decomposition of the lungs was relatively far advanced, pointing 
to the probability of live-birth, but too far to let the question be decided 
positively. No marks of violence of the severer forms, alone recognis
able under the circumstances, existed. The infant was between the 8th 
month and full term. There were no signs of its having lieen cared for.

Here we had the anomaly of very positive evidence of witnesses 
pointing to less than 5 weeks as the time elapsed since death, while 
on the other hand the state of the body, which according to Mégnin, 
the only authority on the subject, would require at least 3 months 
under favourable conditions for its production. The abundance of 
Calliphora did not correspond either with what is met with in early 
spring and in no other cases of one month’s exposure have we ever 
personally met with the conditions found in this case. On the other 
hand the position of the body between the Hoors and over the kitchen 
was one likely to favour the drying which is so favourable to the 
Dermestes. Some experiments we made with the bodies of new-born 
infants showed that for the first month the Dermextex could not be 
induced to attack a body, but at the end of the second month they 
would do so. This latter period was the minimum and was only 
obtained in a dry atmosphere. The presence of the fatty acids in the 
vernix caseosa was thought of as a possible factor tending to hasten 
matters, but under experimental conditions it did not appear to make 
much difference.



The contradiction between the medical evidence and the theory of 
the prosecution was pointed out at the preliminary examination, but 
the case came to trial with the result that the prisoner was acquitted. 
In this case the circumstances were apparently contradictory of 
Mégnin’s views but the material facts were not established so as to 
exclude doubt.

In another case where the body of an old woman was found lying 
in a field in August, 1895, there was extensive decomposition and the 
fatty tissues showed the adipocere change. The integument, where 
exposed, was parchmented and the bones of the upper extremity were 
exposed in places. As far as could be ascertained the body had been 
exposed since the middle of April making an interval of a little over 
four months. The insects present in this case were the diptera Colli- 
pkora erythrocephala, Luo,ilia cœsar and Pyopkila cxisei ; with the 
coleoptera Silpha noviboracensis, Omosita colon, Hister fœdatus, 

Trux unistriatus and Saprinus assimilis. In addition there were 
in parts of the body large numbers of acari not fully determined by 
the experts to whom they were referred but which belonged to the 
genus Tyroylyphus.

The finding in this case is decidedly what one might expect accord
ing to Mégnin as regards the forms present, though they appeared as 
already stated at an earlier date than he would assign. The presence 
of two forms not mentioned by him, Trox and Omosita is not evi
dence against the correctness of his statements as these forms are said 
to be rare in Europe.

Megnin’s method of computing the time interval by the number of 
individuals found and the proportion of males and females, though 
one of the earliest means employed by him appears to have a less 
solid foundation, as the number of individuals first having access 
cannot be positively known.

In the case of buried bodies our examinations have been confined 
to a few examinations for uiedico-legal purposes and are not numer
ous enough to be of any statistical value. We found that in these 
cases Philonthus politus was invariably present. Rhizophagus was 
not met with. Other forms were extremely scanty except in the cases 
where the bodies had been kept for a few days in the warm weather 
before burial and as might be expected showed abundance of diptera, 
mostly Gailiphora.

Some very interesting observations made by Dr. Murray Motter on 
buried bodies in Washington, D.C.,which will be published shortly, have 
been in part privately communicated to us. They show the fauna 
of buried bodies at Washington to be much more varied and numer-
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ous than would be anticipated from Mégnin’s statements as to France. 
The importance of comparing the results in different localities is of 
course very great, and we venture to think that the soil temperature 
may prove a better index of what may be anticipated than can be had 
from the atmospheric conditions of climate and temperature, both as 
to exposed and buried bodies.

Conclusions — It appears certain that observations and experiments 
upon exposed human bodies should be made in the particular locality 
before the present entomological data can be directly applied to legal 
medicine, In the vicinity of Montreal it seems prolmble that the 
deviations will be in degree rather than in kind, and concern species 
rather than genera. As a whole, the statements as to the fact of suc
cessions occurring and as to the general order of these successions 
are likely to be strengthened by further observations. Experiments 
with animal bodies, other than human, are apt to misleading, and 
adverse results under such circumstances have not very much signi
ficance. The time limits, however, apparently require modifications 
for the particular locality. We know very little at present as to the 
difference in habit of different species of the same genera.

We have to thar.k Messrs. Schwartz, Coquilette and Banks, of the 
Bureau of Entomology, Washington, as well as Professor Fletcher, of 
Ottawa, for having kindly determined species of diptera and coleoptera 
for us, Mr. A. F. Winn, of Montreal, for information as to the occur
rence of North American species and Prof. C. H. McLeod, for inform- 
tion as to meteorology. Especially we have to thank Dr. M. G. Motter, 
of Washington, for very valuable assistance, as well as for information 
as to his personal results with the fauna of buried bodies.
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NOTES ON HOUSEHOLD DISINFECTION BY 
FORMALDEHYDE.

Paper read in the Section of Pathology and Bacteriology, 
at the Annual Meeting of the British Medical Association held in 

Montreal, September, 1897.
By Wyatt Johnston, M.D.

Bacteriologist to the Board of Health of the Province of Quebec (in 
collaboration with 1). D. McTaggart, M.D.)

During the past year the use of formaldehyde as a disinfect
ant has been greatly increased in America, its efficacy having 
largely become known through the work of Dr. J. J. Kinyonn 
and Professor F. C. Robinson. It is astonishing how little we 
actually know of what actually happens in the ordinary 
routine disinfection of rooms by different methods in com
parison with our knowledge of what happens under more 
rigid experimental conditions. It seemed that devising 
simule and fairly uniform methods of testing room disin
fection which would enable it to be done by the ordinary 
sanitary officials in the regular course of their duties, import
ant information oould be obtained which would be of service 
in making a choice of methods.

I have designed a little outfit for use by the Board of 
Health of the Province of Quebec for this purpose, in which 
by having the infected test objects (small bits of rubber 
bands dipped in bouillon culture) placed in muslin packets 
of distinctive colours, the degree of penetration of steam or 
disinfectant vapours can be tested by an unskilled person (a 
red packet is exposed near source of disinfectant, a yellow 
packet is exposed far from source of disinfectant, a green
fiacket is covered lightly or placed in a pocket, a blue packet 
s covered deeply in a blanket roll or in a mattress). The 

packets to go in an envelope marked with blank spaces for 
details as to cubic space, amount of disinfectant used, etc., 
and can be sent by post. The use of colours and a small 
metal fastening for the packets also enables any bleaching or 
tarnishing effects to be detected. These were invariably
firesent with sulphur fumigation, never with formaldehyde. 
)uring the past year, a good deal of disinfection of elegant 

private houses has been done by us. No injury whatever has 
been reported from formalin. In planning the test outfit, 
valuable advice was received from Dr. VV. II. Park (New 
York). Practically these test outfits were found to



answer well. Staphylococcus aureus was the test organism 
chiefly used. Spore cultures were only employed in case of 
steam. Wo found that, owing to the high inhibitory powers 
of even minute traces of formalin, it was best to neutralise 
the test objects in excess of ammonia before making cultures, 
or to allow several hours to elapse.

The desiderata in room disinfection we would rank as 
follows :

1. Efficiency especially as to certainty of result under 
known conditions. The uncertainty of action with sulphur 
gas is a great drawback.

2. Freedom from injury to the goods treated.
3. Cost, in which there must be included not only the 

direct outlay for the disinfection itself, but the cost of 
apparatus, staff, means of transportation, etc. The methods 
in general use are disinfection by solutions and fumigation 
by sulphur or formalin, with steam for articles which require 
penetration. Preliminary fumigation, so as to disinfect the 
surfaoes of articles to be removed for steam treatment is a 
safeguard, but causes delay.

What I have to report at present concerns the use of formal
dehyde. As is well known, solutions of this substance are 
powerful and rapid disinfectants, and the vapour has shown 
considerable powers of penetration. If not so rapid in its 
action as steam, it is far more certain than sulphur gas, and 
has no tendency whatever to destroy goods.

In room disinfection I have chiefly employed regenerators, 
by which the gas is liberated under pressure from a mixture 
of equal parts of formalin and 20 per cent, calcium chloride 
solution. The small apparatus made by the Sanitary Con
struction Company (New York) has been found on the whole 
most convenient, though 1 have tried a number of others. 
My experience with formaldehyde lamps has been less satis
factory. Their effects seemed uncertain, and a quantity of 
methyl alcohol vapour passes off unconverted as the draft of 
the lamp increases. The results as to penetration were 
relatively more satisfactory when the lamps were used in a 
small enclosed space than would be expected from the results 
obtained in ordinary rooms.

We found that it was advisable to use larger quantities of 
formaldehyde than are generally advised, and our results, at 
first disappointing, became very satisfactory upon using 1 lb. 
of formaldehyde per 1,000 cubic feet or 1 quart wood alcohol 
for the same space, and prolonging the actual time of gener
ating the vapour to from one to three hours. We notice that 
others who, at first, recommended smaller amounts, now 
advise larger ones. Most of those who report poor results 
with formaldehyde use small amounts of the agent. Those 
whose results are surprisingly good with minute quantities of 
disinfectant we find usually employ culture methods, which 
do not exclude all inhibitory effects.

The cost for private disinfection is not considerable, at the 
rate of 25 to 30 cents per lb. per 1,000 cubic feet, and though 
this would be relatively high in municipal work, it is not at 
all prohibitory. With these quantities, we succeeded in most 
instances in securing sterilisation of the exposed objects, and 
of a large proportion of these lightly covered, that is, placed 
in pockets or beneath the bed clothes or pillows, but in room 
fumigation, test objects placed inside blankets or inside 
matresses were not sterilised. We have to deal in the con-
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tenta of an ordinary sick room with several different seta of 
articlea. Firat, surfaces curtains which are relatively acces
sible to vapours. Secondly, carpets and hangings, which are 
less accessible. Thirdly, blankets, mattresses, and pillows, 
which are difficult to penetrate. In order to disinfect articles 
of the second and third classes in an ordinary room, a great 
excess of vapour and consequent waste is necessary. By the 
use of closed chambers, a greater penetration of the vapour 
can be secured, and a smaller amount is required. The 
vacuum method of securing penetration does not appear to 
give the same rapidity of effect that it does in the case of 
steam. We have been able to secure complete sterilisation 
in two hours of test objects placed in a closely rolled blanket, 
by using a vacuum of 15 inches followed by an air pressure of 
10 lbs. In this apparatus, however, the steam jacket had to 
be incidentally heated in obtaining the vacuum, and the action 
of formaldehyde is known to be increased in proportion to 
the temperature. In any case, the use of a vacuum does not 
make penetration a matter of a few minutes as in the case of 
steam.

Placing the articles in a cupboard or trunk, and blowing in 
the vapour usually gave fair penetration, if excess of vapour 
was used. Pasting up minute cracks does not appear to make 
much difference. Though no large crevices or draughts should 
be allowed in the room we found it quicker and less trouble
some to generate an excess of the vapour than to paste up 
cracks. I have devoted some attention to constructing a
Sortable chamber or receptacle suitable for room disinfection.

ne such chamber, 40 inches by 30 inches by 60 inches, made 
of galvanised sheet iron was light enough to be carried (with 
some difficulty) on a stretcher by two men, and could be 
closed so as to give a vacuum of 2 to 3 inches. This was found 
clumsy in actual practice, and the saving in time did not 
permit of its being used in two places on the same day. Out 
of door disinfection is out of question in a Canadian winter. 
Recently I have tried the plan of using a tent or canopy with 
those articles requiring most penetration placed beneath it, 
spread out on convenient articles of furniture. The gas 
being conducted under this by a rubber tube gave some 
increase of penetration, while enough escaped from beneath 
it to sterilise the exposed surfaces in the room.

My latest attempt in this direction has been the con
struction of bags which are as nearly as possible air tight or
f;as tight. The cost does not exceed 5 to 8 dollars for one as 
arge as an ordinary disinfectant chamber, 5 ft. by 3 ft. by a ft. 

By using “ enamelled duck " and having a projecting flap 
round the open end so as to be rolled up with a corresponding 
flap of the cover, the sealing up is fairly good, though capable 
of improvement in construction. Owing to an unexpected 
interruption to work, I have not yet had an opportunity of 
testing this apparatus thoroughly at the time of the meeting, 
but it appears, worthy of trial to see whether the best results 
are got by blowing in the vapour and by placing in articles 
which have been sprayed with formalin solutions. Carpets, 
rugs, mattresses, and pillows can be well sprinkled without 
being drenched, and placed in the bag, or when the articles 
cannot stand direct wetting, clothes drenched with the solu
tion can be placed inside. In this way the effects of disin
fectant spraying are greatly enhanced, though to what precise 
extent this may prove useful in room disinfection I am not
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at present able to say. From the first, I have been strongly 
of opinion that methods which permitted of all the articles 
in the sick room being disinfected without the necessity of 
removal was very desirable for localities unprovided with 
larger disinfecting plants and staffs, and that even in cities, 
economy might be effected by thus doing away with trans
portation.

With regard to disinfecting solutions, my favourite one is 
formalin used by means of a pump or spray, as suggested by 
A. C. Abbott. A \ to i percent, solution seems sufficient, and 
the cost of this, though more than than that of 1-1000 
sublimate, is only about two cents per gallon. The pump 
used costs a few shillings, and weighs but a few ounces, but 
apparently answers just as well as the heavy and expensive 
Equifex sprays sold for the purpose. The public need clearer 
ideas of the “ effective cost ” of different disinfectant solu
tions—that is to say the cost of a given quantity of solution 
of effective strength. I think that the adoption of a uniform 
standard, say, that sufficient to destroy staphylococcus aureus 
in five minutes would be a convenient strength for house dis
infection. The effective cost of several disinfectants is about 
as follows, when used in amounts generally required for 
private disinfection :

Carbolic acid, 1-30, costs 7 cents per litre.
Sublimate, 1-1000, costs | cent per litre.
Formaldehyde, 40 per cent, strength, 1-200, costs i cent 

per litre.1
Few realise the waste of money involved in the use of 

carbolic acid. The cheaper grades sold as carbolic acid con
tain practically no phenol at all. Other things being equal, 
I think that preference should be given to substances which 
are not poisonous. I need not here go into the matter of 
formalin vapour for treating goods liable to be injured by 
a team or disinfecting solutions further than to say that it is 
a most satisfactory agent for this work for which we previously 
had no reliable method. Whether the dust in the walls and 
cracks are absolutely sterilised or not by fumigation, most 
sanitarians will agree that the average fumigation suffices to 
remove the danger of infection from exposed surfaces, as far 
as can be judged from epidemiological evidence.

1 Recent reports seem to show that the very conservative estimate of 
the effective strength assigned to formaldehyde is too low. Thus Le 
Dentu (Son. MM., 1897, p. 315) stated that instead of the 40 per cent, com
mercial solution being one-lifth as effective as the same weight of 
sublimate it is really twice as effective in equal quantities. This, if true, 
would raise the effective strength of formalin and formol to tenfold what 
is represented in the table.
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To say that the injection of a suitable quantity of 
living or dead typhoid bacilli into a suitable animal will 
produce a typhoid reaction in the blood of the animal is 
to state a well-known fact. So far as I am aware, how
ever, no one has attempted to utilize this as a means of 
demonstrating typhoid infection of drinking water, 
milk, etc.

Wishing to test th:: point practically, I introduced 
one cubic centimetre of a typhoid bouillon culture into a 
flask containing two litres of tap-water from which eleven 
thousand colonies to the cubic centimetre grew on gelatin 
at room temperature. After shaking the flask, one cubic 
centimetre of the water thus infected was introduced into 
a second flask containing two litres of the same water. 
From this second flask, which thus represented a dilution

* Read before the Montreal Medivo-chiniigical Society, May 4 
1897.

Copyright, 1887, by I). Appleton and Company.
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of one to four millions of the original bouillon culture, 
one cubic centimetre was placed in five cubic centimetres 
of ordinary peptone bouillon and grown at 37° C. for twen
ty-four hours. The bouillon was then sterilized for one 
hour at 65° C., and injected into the peritoneal cavity of 
a rabbit.

The animal's health remained good, except for a 
slight loss in weight. Its blood, examined after an in
terval of eight days, gave a perfectly typical reaction 
when tested with a typhoid culture. The blood had been 
tested before inoculation with negative results. The 
blood of a control animal inoculated with five cubic 
centimetres of a bouillon culture made from the same 
water without adding typhoid gave no reaction, nor did 
that of another control animal kept with the others and 
not inoculated.

It had occurred to me some months previously that 
by testing in this manner samples of suspected water and 
milk, typhoid infection might be demonstrated more 
readily than by making cultures. I tried it in the case 
of two samples of suspected milk in December, 1896, 
with negative results, but in both of these the circum
stances of the case made typhoid infection seem im
probable, and I thought it better to apply the test under 
more definite conditions.

It will be remembered that Vaughan * inoculated 
white rats with mixed cultures from water sediments for 
the purpose of demonstrating in a general way whether 
infective or toxic substances were present. Now that we 
have a definite means of recognizing the effects of the 
typhoid bacillus this method of investigation offers more 
prospect of being of permanent utility.

* Transaction* of the Society of American Physician*, 1892.
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I am now, with the aid of Dr. D. D. McTaggart, 
making studies as to the conditions under which a posi
tive result may be looked for. The above experiment 
is cited only as an illustration of the method, possibly 
an exceptional one. Whether it will prove of practical 
use in laboratory work I am not at present able to say.

Concentration of the suspected substance by collect
ing the bacteria in a porcelain filter naturally renders 
the test more delicate, as does also the employment of 
specialized media for the cultures. I have found that 
rabbits show the reaction at an earlier stage than guinea- 
pigs, in some cases in two or three days after inoculation. 
They also have the advantage of being less susceptible 
than guinea-pigs to septic influences. The preliminary 
sterilization of the culture is not essential. It lessens 
to some extent the chances of obtaining a reaction from 
typhoid infection, but, on the other hand, it permits a 
larger dose to be given. By averting the danger of 
concurrent septic infection by other bacteria it increases 
the animal’s chance of surviving long enough to give 
the reaction time to develop. Small repeated doses 
we know to be safer than large initial ones. With proper 
care a typhoid reaction can be induced without the ani
mal’s health being seriously impaired.

Capacity to produce a blood condition which will 
react with a genuine typhoid culture is stronger proof 
of a suspected organism being the genuine typhoid bacillus 
than capacity of a doubtful culture to react with typhoid 
blood, as clumping has been shown to occur with other 
organisms. Hence the production of the blood reaction 
experimentally with an organism isolated from a sus
pected water should not be omitted when it is necessary 
to operate under very rigid conditions of experiment.
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The only use to which typhoid serum reaction appears 
to have been applied so far by others in connection with 
suspected water is in the testing of organisms isolated 
by the usual means to see whether they react. I have 
already published elsewhere * short accounts of some 
experiments where impure twenty-four hours’ bouillon 
cultures containing typhoid and colon bacilli were treated 
by adding sufficient typhoid serum to produce clumping, 
and then in one to two hours, when this was complete, 
were filtered through an inch of sand, as done in the 
Sedgwick-liafter method for the quantitative microscopi
cal analysis of water sediments. It was found that the 
filtrate yielded almost exclusively red colonies when 
grown on lactose litmus agar, whereas those obtained 
from the sediment were nearly all blue ones, showing 
that the separation of typhoid and coli by this means is 
rapid and complete. Care must be taken to decant or 
filter the culture before adding the coagulant (typhoid 
serum), as there is always some sediment with Bacillus 
coli at the end of the twenty-four hours’ incubation. 
Introducing a thread or cotton filament, on which ty
phoid blood or serum has been dried, into the culture 
leads to localized clumping of the typhoid bacilli about 
and upon it. The paralytic effect of the typhoid serum, 
however, prevents this method of separation from being 
entirely satisfactory. I have found that for the me
chanical separation to take place the typhoid bacillus 
must be present in considerable amount, and I have not 
yet worked out a satisfactory routine method of apply
ing it to the examination of fæces or water.

* Centralblatt fur Bakteriologie, xxi, and British Medical Journal, 
December 6,1896 (abstract in American Medico-surgical Bulletin, Janu
ary 10, 1897.
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In the phenolized and acid bouillons recommended 
for typhoid isolation the typhoid clumping, as has been 
correctly stated by Alpers and Murray,* does not take 
place, but by neutralizing with soda solution I have been 
able to obtain it after slight delay. Alpers and Murray are 
not quite correct in stating that the typhoid serum reac
tion has only been applied to blood examinations. Eis
ner, Gruber, and in this country W. L. Russell have used 
the method in a similar manner to that mentioned by 
Alpers and Murray for the purpose of identifying sus
pected organisms isolated by culture from water or faeces. 
In fact, this was the chief use to which the typhoid serum 
reaction was applied prior to the announcement of Widal’s 
discovery.

* Americar Medico surgical Bulletin, Mardi 25, 1897
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ON THE APPLICATION OF THE SERUM DIAGNOSIS OF 
TYPHOID FEVER TO THE REQUIREMENTS OF 

PUBLIC HEALTH LABORATORIES.1

Great interest attaches to Widal’s important communication to the 
effect that the serum of persons suffering from typhoid fever, even in the 
early stages, is capable, when mixed with a pure culture of the typhoid 
bacillus in bouillon, of arresting the active movement so characteristic of 
this organism and causing the bacilli to agglutinate into clumps resem
bling zooglcea. The serum of typhoid convalescents and immunized ani
mals had been shown by Pfeiffer, Durham, and Gruber to possess this 
property. But Widal has certainly been the one to demonstrate its great 
clinical value. With the serum of an undoubted case of typhoid fever 
we are able to apply what appears to be the most conclusive of the tests 
at our disposal in deciding whether a given organism is really the typhoid 
bacillus or not. On the other hand, with a culture of the genuine typhoid 
bacillus, we are able to decide whether a doubtful case is or is not 
typhoid fever.

Although the test is so recent in origin, those who have tried it appear 
practically unanimous as to its being of great delicacy, and, in particular, 
the negative results which it furnishes are of nearly as much practical 
value, something which can scarcely be said of the routine bacterial tests 
for tuberculosis.

Widal’s original method was to obtain the serum from the vein of a 
patient’s arm by means of a sterilized syringe, descanting the serum after 
it had separated and adding it to bouillon culture of typhoid bacilli. This 
was then placed in the incubator, and showed, after several hours, a floc- 
culent precipitate composed of the immobilized and agglutinated bacilli 
and a clearing of the upper part of the fluid. This was found by Widal 
to be characteristic of typhoid blood. The blood in other febrile dis
orders, such as malaria, typhus, tuberculosis, pyaemia, etc., as well as the 
serum of healthy persons, was found to have no power of producing this 
phenomena when mixed with typhoid cultures. Those who have re
peated Widal’s experiments have also been able to confirm his statements 
that the colon bacillus does not give this reaction with typhoid blood.

Widal was fortunately led to simplify the method materially by taking
1 Read before the American Public Health Association, at Buffalo, N. Y., September 17,1896.
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a few drops of blood from the finger tip, and as soon as the serum was 
separated from the edge of this, mixing it with a drop of actively mobile 
typhoid culture, whereupon the reaction could be satisfactorily observed 
under the microscope and was usually complete in a few minutes.1 * Dièu- 
lafoy testifies to the remarkable accuracy of the test and its value in diag
nosticating obscure cases.

My attention was first directed to the test through having been con
sulted by physicians as to the nature of suspected cases of typhoid, and 
my experience has been thoroughly in accord with that of Widal and 
others as to its great value as an aid to clinical diagnosis.

As the reaction appeared to depend probably upon the presence of 
some substance analogous to the ordinary toxines, and as many of these 
preserve their characteristics in a dry state, it naturally occurred to me 
that this might be true of the substance producing the serum reaction. 
The advantage of being able to operate with a dried substance was obvi
ous, especially with reference to the possible application of the method to 
the rapid bacteriological diagnosis of typhoid fever in municipal labora
tories, just as is now done in the case of diphtheria, and my observations 
have been made with this end in view.

Instead of taking the serum as soon as it exuded, I allowed the drop 
to dry, and found that upon moistening it subsequently the solution ob
tained was just as efficacious as the pure serum for the diagnostic pur
poses of the test.3

This power appears to remain practically unimpaired even after the 
blood has been allowed to dry for many days. My experiments upon 
how long the blood will continue to react when in this dry state are not 
yet finished, but blood drops dried for from two to four weeks still give 
the reaction.

In this manner I have tested the blood of ten patients suffering from 
undoubted and typical attacks of typhoid. The reaction was obtained 
conclusively in every instance. In eight cases the loss of mobility and 
the agglutination was complete in from two to fifteen minutes. Of the 
two others, one, in a very early stage of the disease, required thirty min
utes for the completion of the reaction, while the other in a very late 
stage, following a relapse, required one hour.

The blood of ten other hospital patients, as well as a number of healthy 
individuals, was next tested, and in no single instance was the reaction 
obtained. Occasionally a pseudo-reaction with some agglutination was 
observed within a few minutes of the mixture of blood solution and cul
ture, but some movements of translation (wandering through the field)

1 This plan of observing the reaction directly under the microscope had been published by Gru
ber and Durham some months previously.

» Since writing the foregoing, I have been able to obtain fuller accounts of Widal’s w >rk than 
were at first available, and find it stated by him that dried serum, and to a lesser extent dried blood, 
are capable of furnishing the reaction. This circumstance does not appear to have been hitherto 
utilized practically.
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always persisted on the part of isolated bacilli, and these gradually in
creased in number and activity till, in an hour or two, lively motion was 
resumed, and was found to be still present on the following day and, in 
some instances, where it was followed up, at the end of a week. With 
the typhoid bloods nothing but the oscillating or “ Brownian ” move
ments were seen, as a rule, though where the proportion of serum added 
was very small peculiar revolving and tugging movements, apparently 
due to the action of the flagella, could be made out, movements from one 
part to another of the microscopic field being, however, completely abol
ished.

In two doubtful cases examined for diagnosis the results were negative. 
In one of these the malaria plasmodium was subsequently detected. The 
other left the hospital before the diagnosis was cleared up, but her tem
perature had remained normal for two weeks, and her only symptoms 
were persistent headache and giddiness. One of the control cases, exam
ined with negative results, had a history of typhoid two years previ
ously.

In making a communication upon this subject before the American Public Health 
Association, at Buffalo, N. Y., on September 17, 1896, I subjected the method to what I 
considered to be a fair practical test as to its applicability to public health purposes. 
I left instructions for Dr. D. D. McTaggart, resident pathologist, to forward by post to 
my destination, after I had left Montreal, a letter containing dried blood drops from sev
eral cases of undoubted typhoid fever and also dried blood drops for control from other 
hospital cases, preferably patients suffering from febrile conditions, but making sure 
that they had not had typhoid recently. All these blood drops were to be numbered 
and a key giving the clinical diagnosis in each case placed within a separate sealed 
envelope.

I left Montreal September 13th. Samples of blood from six patients were collected* 
and forwarded as directed, on September 14th. On September 16th, the letter was deliv
ered unopened at Buffalo, N. Y., to Dr. Bissell, the city bacteriologist for Buffalo, who 
kindly took charge of the key. At the end of an hour spent in examining the specimens, 
I wrote my diagnosis upon the outside of the sealed envelope. It will be seen from the 
subjoined signed statement, which Dr. Bissell kindly made at my request, that the results 
were perfectly in accord with the clinical diagnosis in each case, while the specimens, 
which were then examined by a number of competent bacteriologists, showed that good 
objective grounds existed for arriving at the conclusions given.

STATEMENT BY DR. MCTAGGART, RESIDENT PATHOLOGIST, MONTREAL GENERAL HOSPITAL.

The samples of blood were mailed to Dr. Johnston one day after he had left Montreal. 
Dr. Johnston had no knowledge of the contents of the “ key," and no private means of 
knowing which of the numbers referred to typhoid and which to non-typhoid blood.

(Signed) D. D. McTaggart.

STATEMENT BY DR. BISSELL, CITY BACTERIOLOGIST, BUFFALO, N. Y.

Buffalo, September 16, 1896.
Received to-day from Dr. Wyatt Johnston a sealed letter, mailed in Canada, with post

mark, “ Montreal, September 14, 1896." This was opened by me and found to contain 
(a) six glass cover slips, numbered from 1 to 6, with a drop of dried blood on each, and 
(Æ) also a sealed envelope marked “key." Received from Dr. Johnston, after examining 
the blood by the (Widal) serum diagnostic test, the following report: No. i, typhoid; 
No. 2, typhoid ; No. 3, typhoid ; No. 4, not typhoid ; No. 5, not typhoid ; No. 6, doubtful,
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probably not typhoid. The key was then opened by me, and the clinical diagnosis from 
all cases found as follows : No. i, typhoid ; No. 2, typhoid ; No. 3, typhoid ; No. 4, 
malaria; No. 5, enlarged glands of neck; No. 6, heart disease.

(Signed) William E. Bissell.

It will be noticed that a qualified though correct opinion was given at the time of my 
making the report in one of the negative cases (No. 6). This doubt was owing to the 
fact that it was the last specimen examined, and that a partial agglutination appeared to 
take place at first, though motion was not abolished. Subsequent examination some 
hours later showed such lively motion that I should have had no hesitation in declaring 
it not to be typhoid, had the circumstances permitted that much delay before an opinion 
was given.

A ready means of diagnosis in typhoid fever is something which has 
long been desired by sanitary officials. The medical profession is pro
verbially lax with regard to the notification of typhoid cases, and we may 
assume that this neglect is in part due to the want of any adequate quid 
pro quo in return for such notification. Probably the assistance derived 
from a prompt bacteriological diagnosis, or even corroboration of diag
nosis in the early stages of typhoid, will lead to the more uniform report
ing of cases. Besides distinguishing typhoid from such well-characterized 
diseases as tuberculosis and malarial disease, this test may also be ex
pected to clear up the mystery which surrounds those doubtful cases of 
so-called bilious fever, remittent fever, gastric fever, typho-malarial fever, 
etc., which are so common in times and places where typhoid is preva
lent, and rare in the absence of typhoid, at least in temperate regions 
which are free from malaria.

Those who are called upon to investigate epidemics of typhoid are 
much perplexed by the large number of cases of ill-defined and transitory 
fever occurring among those personally exposed to the infection, and the 
impossibility of coming to anything like a definite conclusion upon the 
evidence hitherto obtainable as to whether these are to be regarded as 
cases of abortive typhoid or not. In my own experience, such cases have 
usually equaled or outnumbered the cases where the symptoms justified 
a definite diagnosis.

I may add a few words with regard to technic. I use a dry lens of 
about one-fourth inch focal distance. The dry blood drop is partly dis
solved with germ-free water, and a drop of the solution obtained is placed 
upon a cover glass which has just been passed through a flame and 
mixed with a drop of a typhoid bouillon (a watery suspension of an agar 
culture also answers very well). This is placed over a hollow cell sealed 
by vaseline. I control the examination by comparing it with a blood 
drop from an undoubtedly typhoid case, and also with normal blood. It 
is also advantageous to place a minute drop of the blood solution upon 
the cover slip alongside the mixture of culture and serum, so as to satisfy 
one’s self in negative cases that the blood contains no motile bacteria. 
Uniformity of temperature is the chief detail to be attended to, as the 
agglutination does not take place so well if the movements are sluggish.
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A hot-water dish filled with warm water forms a cheap and convenient 
substitute for an incubator, and a simple warm stage made of a sheet of 
copper is also useful. In a well-warmed laboratory, however, the use of 
these adjuncts is unnecessary. Hollow cells are convenient, but not in
dispensable. For collecting the blood drop, any smooth surface suffices ; 
cover glasses or slides have the advantage of being clean and sterile, but 
I have found ordinary writing paper or smooth cardboard most conve
nient, as it could be more easily labeled or forwarded. The swabs used 
for diphtheria outfits will answer, but the presence of extraneous sub
stances, such as fibres, was found annoying. The presence of blood pig
ment is rather an advantage, as it enables the drop to be more easily 
focused. The small fibrin particles of clot sometimes bear a superficial 
resemblance to the islets of agglutinated typhoid bacilli, but are readily 
distinguished from them by the presence of leucocytes in their meshes.

One advantage of having the blood dried is that it insures it against 
contaminating growth occurring during shipment. In case any doubt as 
to the reaction exists at first, it will usually be dispelled by watching the 
preparations for some hours, or, if necessary, for a day or two. This per
mits a decided and progressive increase of motion in non-typhoid cases 
and allows the more perfect agglutination in the genuine ones.

The one indispensable factor is perfect purity of the culture. The one 
which I use was kindly forwarded me by Mr. J. J. Mackenzie, bacteriolo
gist to the Ontario Provincial Board of Health, and was stated to have 
come originally from the Berlin Hygienic Institute. It grows typically 
on gelatin, potato, bouillon, agar, and milk ; reacts typically with litmus 
agar, produces no indol or gas, and shows the motility and staining reac
tions characteristic of the Eberth bacillus.

I have made this communication because the method here suggested 
seems better adapted than those hitherto employed for bringing this test 
within the range of ordinary public-health laboratory work, and enabling 
it to be dealt with, if I may so express it, in a wholesale manner.1

This article was published in the “ New York Medical Journal ” of 
October 31, 1896. Further articles on the same subject were published 
by me in the “ New York Medical Journal,” November 28, 1896 (with Dr. 
D. D. McTaggart) in the “ British Medical Journal,” December 5, 1896 ; 
Circular of the Board of Health of the Province of Quebec, January 7, 
1897 (with Dr. D. D. McTaggart) in the “Montreal Medical Journal,” 
March, 1897 ; “ Centralblatt fiir Bakteriologie,” Baud XXI, 1897.

1 Drying the blood as a preliminary step has enabled the Board of Health of the Province of 
Quebec to offer to the medical profession here a free public service of typhoid diagnosis by the 
serum method similar to that which is followed in diphtheria. Outfits consisting of a folded and 
sterilized piece of paper, in which the blood drop is sent inclosed in a suitable envelope, are placed 
in convenient depots. In case of negative results, an additional sample, taken by collecting a few 
drops of blood in a small glass tube, is examined, but this extra precaution is seldom necessary. 
As to the degree of accuracy which this application of the test may afford, it is too early to speak 
positively. From my experience hitherto, I am inclined to believe that it will compare not un
favorably with those obtained in the cases of diphtheria and tuberculosis. In one case the reac
tion was present on the third day.
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LABORATORY OF THE BOARD OF HEALTH OF THE PROVINCE OF 
QUEBEC.

CIRCULAR ON ATTENUATED TEST CULTURES AS A SAFEGUARD AGAINST PSEUDO-REAC
TIONS IN SERUM DIAGNOSIS OF TYPHOID BY THE DRIED BLOOD METHOD.

Montreal, 7th January, 1897.

To the President of the Board of Health of the Province of Quebec :
Sir : In my work in serun diagnosis done jointly with Dr. D. D. McTaggart, we re

cently met with a series of peculiar partial reactions in which the dried blood solution 
from many perfectly healthy persons gave a very decided agglutination. The blood 
serum from the same persons was found much less liable to give these pseudo-reactions. 
This made it less easy to exclude other febrile diseases, and as with this test accuracy 
in the negative diagnosis is of great practical importance, others who may meet with 
similar pseudo-reactions will be interested in learning how they may be avoided.

These pseudo-reactions were not encountered in our earlier cases when attenuated cul
tures were used. They began to appear when we employed a short time virulent cul
tures, and disappeared again on resuming the use of attenuated ones. Active, virulent 
cultures, intensified by daily transplantation and growth, at the body temperature, arc 
therefore not suitable for the dried blood test. Where only active cultures are em
ployed, we do not think that the dried blood method can be considered to have had a 
fair trial.

The explanation of this difference appears to be that the serum contains relatively less 
of the substances causing agglutination than solution of the entire blood. Hence solu
tions of the entire blood react more intensely to the test than solutions of the blood 
serum alone. This was the reverse of what we had anticipated.

It is found that old laboratory stock cultures kept at room temperature, and trans
planted at intervals of about one month, give us the best results. Bouillon test cultures 
grown from this stock for twelve to twenty-four hours at body temperature are found to 
react decisively with solutions of typhoid blood or typhoid serum, the reaction being, as 
a rule, well marked within fifteen minutes. With non-typhoid blood or serum solutions, 
the same test cultures give no reaction even after twenty-four or forty-eight hours’ con
tact. Intraperitoneal injection of one c. c. of such living bouillon culture produces in 
guinea pigs a marked blood reaction and immunity without much disturbance of health. 
We find that the best results in cases of dried blood are obtained with cultures where 
the motion, as seen under the microscope, is of a rapid, gliding character, but free from 
darting movements. If the movement is sluggish, owing to too great attenuation of the 
culture, a few daily transplantations at body temperature will make it more active. 
Exact estimation of the degree of dilution has not been found necessary for ordinary 
diagnostic work when attenuated cultures are used. A very faint tint in the drop exam
ined usually indicated sufficient strength. The solution should not be thick and viscid.

All the results which T have reported (“ N. Y. Medical Journal,” Oct. 3, 1896, and 
“British Medical Journal,” Dec. 5, 1896,) were obtained with attenuated cultures. A 
report, giving some additional technical details, has been prepared, and can be sent to 
any who desire further information.

I remain, yours respectfully,
Wyatt Johnston,

Bacteriologist to the Board of Health, Province of Quebec.

Noth.—Subsequent experience has confirmed the above statements as to the best method of 
technique with the cultures which I have used. From the recent literature of the subject it seems, 
however, established that the cultures used by others give the best results under different condi
tions, so that it is safer not to generalize.
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In trying to obtain an idea of the association* under which a particular 
disease or lesion has been met with in the experience of others, one becomes 
impressed with the difficulty of obtaining statistical information. In the 
casuistic literature only those aspects of the cases are treated fully which 
attract attention at the time. In the matter of pathological records it is 
difficult to find a sufficient number of cases showing all the chief complications 
of the principal disease.

The increased attention now being paid to the indexing of pathological 
reports and the publishing brief abstracts of t he chief pathological changes 
found in the routine autopsy records promises to yield a mine of valuable 
information. The manner in which this can best be recorded is not an easy 
matter to decide, but, no abstract or synopsis of an autopsy is as compact and 
convenient as the simple publication of the anatomical diagnosis in all the 
cases coming to autopsy during the year as was done for the first time by 
I)rs. Adami and Martin in the case of the Royal Victoria Hospital, Montreal.

In order to facilitate reference we have added a special index in which 
the morbid conditions are placed under the particular organ or system to 
which they belong and recorded by the reference number. We have to thank 
Dr. Martin for permitting us to consult the very full (unpublished) nosological 
list compiled by him.

It was thought best not to depend upon an alphabetical arrangement but 
to classify as far as possible in a nosological manner. The perfect type of such 
a classification would be one where the conditions were “ double-indexed " 
and recorded, first under their relation to general pathology and then under 
the organ affected. In classifying the diseases of the different organs the 
natural order to follow is that used by most text-books on pathology, viz. : 
1. anomalies ; 2. circulatory disturbances ; 8. inflammations and infections 
<it becomes harder and harder for us to separate the two in view of recent 
investigations) ; 4. progressive changes ; 5. retrogressive changes, lastly, 
fl. injuries and foreign bodies.

A complete system of double entry was found in practice to make the 
index too bulky and we have only duplicated in certain special instances. 
In deciding when double indexing was necessary we were largely guided 
by whether the clinical importance of the particular lesion in question was 
much influenced by the organ affected. Thus amyloid degeneration being
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capable of very wide distribution, as a rule, without much clinical interest 
attaching to its particular location, was not double-indexed ; whereas tumours, 
suppurations and any other ^conditions in which widely different clinical 
results depend upon the situation of the lesions, were entered both under the 
general and special pathological headings. In the case of the lesions which 
only affect one kind of tissue, e.g. fractures, all that appeared necessary was to 
enter them in one place, under bones. Owing to the diversity and clinical 
importance of the localisation in tuberculous lesions they were double indexed. 
Where the index is not duplicated a cross refeience is given.

The fact that the autopsies were performed by a number of different 
persons and that during the period covered there were no less then 15 complete 
changes of management of the laboratory, makes it difficult to classify uni
formly. Where doubt exists as to the opinion held we have employed the 
phraseology used by the person who made the autopsy. In the anatomical 
diagnoses the principal disease is given first rather than the immediate cause 
of death.

Common conditions of little clinical significance are mentioned as a rule 
when they had a special interest in that particular case or were strikingly 
well marked. As to how far these records have an exact statistical value 
as showing the relative frequency of different morbid conditions, this is in 
our opinion much less than in the case of a small series covering a short 
time only, where either a positive or negative result is recorded in each case. 
The observations of a dozen men extending over as many years are bound to 
be diverse and unequal as to the frequency with which particular lesions are 
looked for. When however, persistent frequency is noted of any particular 
condition there is all the more reason to rely on the result of the observations. 
We notice that the proportion which pulmonary tuberculosis bears to the 
total deaths from all causes is practically the same as that determined by 
mortality statistics for this city and province. The frequency with which 
interstitial changes are noted in the kidneys also accords with the recent 
literature of the subject. The cases may be as a whole taken as typical of the 
ordinary run of hospital cases though as the autopsy is not a matter of 
hospital routine but requires the consent of the relatives there is a relatively 
large proportion of rare and exceptional cases, because in these more trouble 
is naturally taken to obtain this consent.

One thing noticed was a decided failing oil' in the percentage of cases of 
amyloid degeneration during the last 10 years, doubtless owing to improved 
methods of treating suppurative conditions and to the better facilities for 
making early diagnosis and averting the graver forms of many chronic 
diseases.



The rarity of certain diseases, notably malaria, is peculiar to the locality. 
In regard to rare conditions, however, these come in a very irregular manner. 
Thus trichinosis was only met with in two cases during the 20 years covered 
by the hospital post mortem records, and l>oth of these occurred within a few 
months.

I may instance a remark of Dr. Osier in his text book to the effect that in 
his Montreal cases internal ha-morrhagic pachymeningitis had been absent 
while it was of frequent occurrence in the service at the Blockley Alms House 
in Philadelphia. Personally I have found this condition to be of frequent 
occurrence in Montreal, but only in autopsies in coroners’ cases, this special 
class of material not having been available in Dr. Osier's time.

It is to be regretted that the means at our disposal do not permit of the 
publication at present of a full analysis of the pkthological material in the 
autopsy records. 'It is hoped to do so later in a series of shorter reprinted 
articles. In addition to the present series of 9*34 post-mortems, we also hope 
shortly to index a series of 7U0 post-mortems, which were made by Dr. Osier 
during the period from 1876, when the pathological department of the 
hospital was first established, to 1882, as well as a series of 400 medico
legal autopsies made since 1893 by myself.

It must be mentioned that the series now indexed is composed of autopsies 
made before any properly equipped pathological laboratory existed in connec
tion with the hospital. In consequence the bacteriological and microscopical 
study is much more scanty than would otherwise have been the case. At 
present, thanks to a better laboratory and a larger staff we are able to follow 
the current methods of the modern laboratories, in which a microscopical and 
bacteriological examination of all the principal orgars is made in every case as 
a matter of routine. On comparing the present and past pathological work of 
the General Hospital, what impressess me most is the high standard of work 
done by my predecessors, Drs. Osier and Adami, under very unfavourable 
circumstances as to laboratory equipment and assistance.

1 have great pleasure in recording my appreciation of the substantial 
encouragement which the Hospital Committee of Management have given 
to the pathological laboratory at a time when very heavy calls were being 
made upon the Hospital funds.

We hope in the future to be able to keep our pathological indexes published 
up to date and would be glad to see an inter-laboratory arrangement whereby 
copies of autopsy reports could be furnished to persons interested in studying 
any’special class of cases and willing to defray the expense of the clerical 
work involved.

W. Johnston.
Montreal, August, 1897,
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GENERAL INDEX.

1883.
701 (Osier)—Female, 40. Jan. 10,1883.

Chronic Ulcerative Phthisis. Cavity in right lung ; fibroid and fatty 
liver, with Liebermeister's furrows.

702 (Osier)—Female, 40. Jan. 10, 1883.
Purulent Bronchitis. Cystic bronchocele ; cyst at apex of left 
pleura, continuous with bronchocele. Sub-peritoneal fibroid of uterus.

703 (Osier)—Female, 57. Jan. 14, 1883.
Fracture ok Base ok Skull, Slight atheroma of mitral and aortic 
valves; chronic adhesive pleurisy ; calcareous plate in right pleura; 
cartilaginous looking fibroid areas of left pleura ; meningeal haemor
rhage and multiple ecchymoses of pia ; hemorrhage of pons ; fatty 
liver ; granular kidneys, with cysts.

704 (Osier)—Male, 25, private case. Jan. 24, 1883.
Splenic Myelogenous Lkvvh.kmia. Hyperplasia of spleen, 7£ lbs. ; 
hyperplasia of mesenteric and retro-peritoneal glands, and bone mar
row ; dilatation (and thrombosis ( ) of portal and mesenteric veins ; 
catharrhal enterocolitis, hyperplasia of solitary follicles to double 
normal size ; leuclnvmic liver and kidneys ; dilatation and fatty degen
eration of heart ; pyoid marrow ; ulcerative cystitis.

705 (Osier)—Child, 5 months, private case. Jan. 27, 1883.
(Edema ok Glottis. Wrinkled condition of aryepiglottic folds ; true 
and false vocal cords covered with catharral exudation ; spleen large.

2
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7(HJ (Osler)—Female, 2(5. Jan, 27, 1883.
Phthisis. Pyopnbünothorax. Perforation near anterior border of 
upper lobe of left lung ; empyema ; extensive tuberculosis with cavi
ties ; mitral and aortic valves thickened ; a few spots of atheroma in 
aorta at lower part of arch ; uterine mucosa congested ; varicosity of 
ovarian veins.

707 (Osier)—Female, 4. Feb. 2, 1883.
Diphtheria. Tracheotomy; diphtheritic membrane over epiglottis, 
larynx and trachea, forming a complete cast above tracheotomy incision, 
below orifice mucosa deeply congested ; left lung collapsed, commening 
pneumonia in right lung.

708 (Osier)—Male, 2(5. Feb. (5, 1883.
Ulcerative Endocarditis. Fusion of aortic segments. Thick, 
fleshy vegetations on valve; perforation, 3 mm from edge of left half of 
fused valve ; vegetations extend below base of single segment towards 
mitral valve. Hypertrophy and dilatation of heart. Lungs hyperæmic; 
bases oedematons. Kidneys large (cyanotic induration) ; show old and 
recent infarcts, and numerous hæmorrhaglc infarcts In cortices. Spleen 
acute enlargement ; intestines show infarctions beneath mucosa ; fluke 
deformity of left liver lobe ; catarrhal gastritis and ecchymosis. Acute 
hæmorrhagic embolic leptomeningitis.

700 (Osier)—Female, 1(5. Feb. 18th, 1883.
Phthisis. Numerous cavities ; fibroid change in both lungs ; acute 
tuberculous pleuritis with subpleural hæmorrhage ; miliary tubercles 
of spleen ; tuberculous ulceration of intestine, most marked in ,iej- 
mum and cæcum ; tuberculosis of vagina. Liver fatty.

710 (Osier)—Male, 23. Feb. 10th, 1883.
Pulmonary Phthisis. Emphysema ; rupture of aneurism of pulmon
ary artery ; mesenteric glands enlarged.

711 (Osier)—Male, (5. Feb. 20, 1883.
Diphtheria of pharynx and posterior nares ; enlargement of glands of 
neck.

712 (Osier)—Private case. March 3, 1883.
Fibro Myoma of Uterus.

713 (Osier)—Male, 27. March 4, 1883.
Acute General Miliary Tuberculosis. Lungs stuffed with miliary 
tubercles, caseous nodules at apices ; hyperplasia of spleen (3 times, 
normal size) ; a few miliary tubercles in calices of kidneys.

714 (Osier)—Male, 12. March 10, 1883.
Caries oï Cervical Verlebræ. Tuberculosis ; Cavity in lung, apex 
(size of walnut) ; amyloid spleen ; nutmeg liver.
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715 (Osier)—Female, 5. March 0, 1883.
Diphtheria. Membranous laryngitis and tracheitis ; atelectasis of 
left lung, inflation of right lung.

716 (Osier)—Male, 19. March 8, 1883.
Chronic Parenchymatous Nephritis. Anasarca; chylous ascites 
and hydrothorax ; (3 to 1 pints milky fluid in peritoneum) ; mesenteric 
and retro-peritoneal lymph glands enlarged ; thoracic duct normal.

717 (Osier) -Male, 32. March 15, 1883.
Suppurative Arthritis of Hip and Knee Joints. Nutmeg liver ; 
pytvmia ; icterus ; amyloid kidney.

718 (Osier)- Child, 5 months. Private case.
Round Celled Sarcoma of Kidney. Sarcomatous thrombosis with 
obliteration of right iliac artery and vein and vena cava.

719 (Osier)—Female, 53. Private case. March 23, 1883.
Cancer of Cervix Uteri. Left hydronephrosis ; nutmeg liver ; 
Cancerous infiltration of rectum and bladder.

720 (Osier)—Female, 65. March 26, 1883.
Gliosarcoma of Brain in region of 3rd ventricle and infundibulum; 
Brown athrophy of heart ; adhesive peritonitis and perihepatitis. 
Dilatation of bile-ducts.

721 (Osier)—Male, 76. March 26, 1883.
Fracture of Base of Skull (Notes not entered).

722 (Osier)—Male, 80.
Softening of Brain. Multiple atheroma of arteries: miliary aneu
risms ; atheroma of coronaries; hypertrophy of left verticle ; atheroma 
of heart valves. Slight chronic interstitial myocarditis ; emphysema of 
margins of lungs ;<vdemaof lungs ; mucopurulent bronchitis; thickening 
of capsule of spleen ; extreme senile athrophy of kidneys with cysts.

7223 (Osier)—Private Case, Male. March 27, 1883.
Chronic Interstitial Nephritis. Hypenemia and (edema of lungs; 
fatty liver; hypertrophy of middle lobe of prostate; diverticulum of 
bladder ; (edema of pia mater. Uraemia (?)

724 (Osier)—Female, 28. March 28, 1883.
Phthisis; Ulcerative Endocarditis.

725 (Osier)—Private case, 73. March 22nd, 1883.
Aneurism of Aorta, ascending arch. Rupture into pericardium.

726 (Osier) Male, 55. March 29, 1883.
Phthisis. Emphysema of anterior margins of lungs; large cavity in 
left lung.
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727 (Osier)—Female, 3V. April 7, 1H83.
Chronic Interstitial Nephritis. Pregnancy. Uræmia. Conges
tion and cloudy swelling of kidneys ; hyperaemia and oedema of lungs; 
punctate ecchymosis of liver. Hivmorrhage of left corpus striatum and 
left veutricle ; gestation nearly at term ; fœtus in utero.

728 (Osier)—Male, (15. April 10, 1883.
Cerebral H emorrhage.

720 (Osier)—Female, 50. April 11, 1883.
Acute Broncho-Pneumonia. Atheroma of aortic and mitral valves ; 

cloudy swelling of kidney ; slight fatty liver ; atheroma of aorta ; chronic 
bronchitis and emphysema in both lungs.

730 (Osier)—Male, 48. April 12, 1883.
Chronic Tuberculous Peritonitis with Effusion. Perforation 
of Tuberculous ulcer of Intestine. Tuberculous entero colitis ; 
extensive tuberculosis with cavities in both lungs. Tubercles in capsule 
.of spleen. Tuberculous perihepatitis.

731 (Osier)-Male, 28. April 14,1883.
Chronic Ulcerative Phthisis of both lungs. Fluke shape deformity 
of left lobe of liver ; fatty liver ; one small tuberculous ulcer in ileum.

732 (Osier)—Male, 63. April 11,1883.
Chronic Interstitial Nephritis. Dilatation and fatty degeneration 
of heart ; emphysema ; adhesions at apices.

733 (Osier)—Male, 8. April 15, 1883.
Diphtheria. Apical tulierculosis ot lung (both) ; cloudy swelling of 
kidneys ; pseudo-membranous pharyngitis.

734 (Osier)—Male, 53. April 15, 1883.
Chronic Ulcerative Phthisis of lioth lungs ; slight insterstitial 
nephritis ; several small tuberculous ; ulcers in ileum and colon.

735 (Osier)—Private.
Umbilical Herina.

736 (Osier)—Not entered.
737 (Osier)—Female, 52. April 24, 1883.

Colloid Cancer of Pancreas. Secondary in lung; no cancer in 
liver.

738 (Osier)—Male, 35. May 1, 1883.
Phthisis. Cavity of left upper lobe ; acute pleurisy over right lower 
lobe ; tuberculous enteritis ; Chyle extravasations in mesentery ; en
larged lymph glands.

731) (Osier)—Female, (i0. May 1), 1883.
Pernicious An.emia. Brown atrophy of heart ; chronic interstit ial 
nephritis ; stomach mucosa, pale thin and tough ; liver elongated left 
lobe ; aorta atheromatous ; iliacs rigid ; submucous flbromyoma uteri.
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740 (Osier)—Male, 8. May », 1883.
Acute Nephritis following Scarlatina. Anasarca ; ascites ; 
hydrothorax ; atelectasis.

741 (Osier)-Female, 18. May 14, 1883.
Chronic Ulcerative Phthisis of both lungs. Tuberculous pleurisy 
adhesive perihepatitis ; eight to ten tuberculous ulcers in ileum ; a 
single ulcer in colon ; adhesive pelvic peritonitis ; hydrosalpynx.

742 (Osier)—Male, 38. May 30, 1883.
Acute Spinal Myelitis.

743 (Osier)—Male, GO. May 2», 1883.
Hypertrophy and Dilatation of Heart on both sides ; Chronic 
mitral endocarditis with stenosis ; presistent foramen ovale ; emphy
sema ; chronic interstitial nephritis ; cirrhosis of liver; ascites ; hydro
thorax.

744 (Osier)-Female, 23. June 3rd, 1883.
General Miliary Tuberculosis. Adhesive pericarditis ; miliary 
tuberculosis of lungs and kidneys ; extensive adhesive pleurisy ; 
caseous bronchial glands.

745 (Osier)—Female, 85. June 11, 1883.
Cancer of Stomach. Secondary cancer (?) of retroperitoneal glands ; 
fibroid change of myocardium ; brown atrophy of heart ; atheroma of 
aorta ; pigmentation and pseudo tubercles of pleura ; emphysema ; chro
nic bronchitis ; fibroid and fatty liver ; thrombosis of left renal vein ; 
papillomatous cyst of left ovary.

746 (Osier)-Male, 0. July 20,1883.
Acute Tuberculous Meningitis. (Notes not entered).

747 (Osier)—Male, 24. July 16, 1883.
Phthisis. Cavities in both lungs ; dilatation of right side of heart ; 
spleen enlarged, with two supplamentary spleens ; amyloid liver ; gran
ular kidney with amyloid. Enlarged gland in portal fissure.

748 (Osier)—Male, 32. June 16, 1883.
Pernicious Anæmia. Lemon yellow tint of skin ; heart hypertrophied ; 
(410 gm.) and dilated with fatty degeneration ; iedema of lungs ; spleen 
enlarged and adherent to diphragm ; kidneysamvmic enlarged (200 gm.) 
capsule adherent ; liver yellowish-brown ; marrow of femur red ; mesen- 
teri glands deep red.

740 (Osier)—Male, 52. August 1», 1883.
Typhoid Fever. Tj phoid ulceration of Peyer’s patches ; enlargement 
of mesenteric glands ; enlargement of spleen ; pneumonia of right lung, 
congestion and (edema at bases of both lungs.
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750 (Osier)—Male. Aug. 1,1883.
Typhoid Ulceration of Intestines. Swelling of mesenteric glands ; 
pneumonia at bases of lungs ; cloudy swelling of kidneys and liver; 
ecehymosis over surface of liver ; gritty particles in gall bladder.

751. (Osier)—Female, 4. August 4, 1883.
(Edema of Glottis. Tracheotomy ; abnormal degree of mobility of 
cervical vertebra*.

752. (Osier)—Male, 39. August 2, 1883.
Contusion of Head; Hæmorracie into Right External Capsule. 
Red softening of brain. Concussion ecchymoses on island of Reil ; com
mencing meningitis(?) Hyperæmia of lungs.

753 (Osier)—Male, 04. August 3, 1883.
Acute Pleurisy. Congestion of lungs ; venesection ; fatty and par
enchymatous degeneral ion of heart ; slightly granular kidneys ; atheroma 
of coronary arteries ; fatty and cirrhotic liver.

754 (Osier)—Male, 39. August 12, 1883.
Double Tuberculous Pyelitis. Acute miliary tuberculosis of both 
lungs and pleura ; at both apices small caseous areas ; tuberculosis of 
bladder ; fistula of urethra ; miliary tubercules in liver ; hyperplasia and 
tuberclosis of spleen.

755 (Osier)—Male, 42. August 9, 1883.
Hypertrophy and Dilatation of Heart. General arterio sclerosis 
(venesection).

756 (Johnston)—Male, 36. August 13, 1883.
Fracture of Base of Skull. Laceration of scalp ; (edema of lungs ; 
Necrosing cystitis ; menengeal hœmorrhage.

757 (Johnston)—Male, 19. (First Ambulance Case, M. G. H.) August 13,1883.
Rupture of Left Kidney and Spleen. Fracture of ribs in railway 
accident.

758 (Johnston)—Male, 39. August 13,1883.
Typhoid Fever ; Perforation and Peritonitis. Typhoid ulceration 
of intestines ; hyperplesia of spleen and mesenteric glands ; cloudy 
swelling of kidneys.

759 (Osier)—Private case. August 17, 1883.
Primary Cancer of Liver. Secondary in lungs.

760 (Osier)—Male, 21. August 17, 1883.
Chronic Suppurative Calculous Pyelitis of Both Kidneys. 
Amyloid kidney, liver and spleen. Ulcerative colitis.

761 September 25, 1883.
Chronic Endocarditis with hypertrophy and dilatation. Chronic 
bronchitis ; hyperplesia of spleen ; arteriosclerosis ; Liebermeister's 
furrows of liver ; catarrhal gastritis.
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762 (Osier)—Male, 2». September 23, 18X3.
Epithelioma of Penis,. Secondary of inguinal glands ; infarction 

(cancerous (?) ) and abscess at base of right lung.

763 (Osier)—Female, 43. October 1, 1883.
Typhoid Fever ; Diphtheria of Trachea and Bronchi. Slight 
chronic interstitial nephritis ; hyperplasia of spleen ; typhoid ulceration 
of intestines.

764 (Osier)—Male, 23, October 3, 1883.
Fracture of Skull. Intermeningeal hiemorrhage and concussion 
ecchymoses of brain ; collapse and hypera-mia with «edema of lungs.

765 (Osier) —Male. October, 26, 1883.
Aneurysm of Abdominal Aorta. Rupture into peritoneum

766. (Osier)—Male, 35. October U, 1883.
Phthisis. Tuberculous peritonitis with effusion ; cavity in left lung; 
gray hepatization of right lung ; hyperplasia of spleen ; catarrhal gastri
tis ; cirrhosis of liver.

767 (Osier)—Female. October 14, 188;!.
Renal Cirrhosis. Hypertrophy of left ventricle; hyperivmia and 
oedema of lungs; cheesy and calcified nodule at apex ; kidneys 36 grm. 
each ; extreme chronic insterstial nephritis with arterio-sclerosis ; 
dysenteric ulceration of intestine ; pyosalpynx ; cyst in right broad liga
ment ; atheroma of aorta ; «edema of pia.

768 (Osier)—Male, 27. November 1st, 1883.
Phthisis. Large cavities in both lungs ; acute verrucose endocarditis.

760 (Osier)—Female. 18. November 7, 1883.
Typhoid Fever. Ulceration of small intestine only; hyperplasia of 
mesenteric glands and spleen; cloudy swelling of liver; Membranous 
vaginitis.

770 (Osier)—Male, 31. November 13, 1883.
Amputation of Left Leg ; Erysipelas. Warty endocarditis of 
mitral ; spleen slightly enlarged ; chronic interstitial nephritis.

771 (Osier)—Male. 25. November 25,1883.
Chronic Aortic Endocarditis : Ulcerative Endocarditis of 
Mitral and Aortic Valves. Great hypertrophy and dilatation of 
heart ; acute lobar pneumonia ; infarcts of spleen with hyperplasie, 300 
grm., spleen enlarged, 600 grm. ; old infarcts. Brain, normal.

772 (Osier)—Male, 37. November 29, 18811.
Acute Lobar Pneumonia. P. M. invaginations of intestines; acute 
pericarditis with effusion ; suropurulent right pleurisy with effusion and 
slight area of pneumonia at anterior margin ; recent lymph over upper 
surface of liver.
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773 (Osier)—Mule, 30. Dec. 5, 18rt3.
Tertiary Syphilis. Sclerosing osteitis of right tibia and of skull cap, 
with suppurative periostitis and pachymeningitis. (Only brain entered.)

774 (Osier)—Female, 36. Dec. 5, 1883.
Syphilitic Thrombosis of Right Middle Cerebral Artery.

775 (Osier)—Male, 45. Dec. 9,1883.
Valvular Heart Disease.

776 (Osler)—Mille, 40. Dec. 17, 1883.
Valvular Heart Disease. Anasarca Hypertrophy and dilatation of 
both ventricles; more marked on right side ; initial incompetency ; slight 
fibroid myocarditis ; emphysema ; brown induration and hypostatic 
pneumonia ; spleen enlarged and hard ; granular kidneys with infarcts ; 
chronic catarrhal gastritis.

777 (Osier)—Female. December 17, 1883.
Purulent Arthritis ; Pyaemia.

778 (Osier)—Female, 20. Dec. 19, 1883.
Chronic Mitral and Aortic Endocarditis. Oedema of lungs with 
induration ; chronic bronchitis and infarcts in lung : cyanotic induration 
of kidneys; erosions of os uteri; calcification of fimbriae of fallopian 
tubes ; cirrhosis of liver.

779 (Osier)—Male, 25. Dec. 20,1883.
Typhoid Fever. Ulceration of Intestines ; hyperplasia and infarct of 
spleen ; chronic interstitial nephritis, with cloudy swelling ; encysted 
abscess of lungs, with scattered areas of consolidation.

780 (Osier)—Male, 23. Dec. 20, 1883.
Fracture of Leg, Pyaemia. Suppurative osteitis ; acute septic peri
tonitis ; chronic adhesive pleuritis with interstitial pneumonia; sup
purative perinephritis on R. side ; (appendicitis (?) ) Triangular shape 
of left kidney.

1884

781 (Osier)—Female, 43. Jan. 12, 1884.
Elephantiasis of Labia Pvdendi, Removal, Pyæmia. Suppurative 
arthritis of both wrists ; psoriasis of both ankles; slight enlargement 
of spleen ; cloudy swelling of liver ; abscesses in left pelvic wall ; ex
tensive syphilitic ulcer of rectum with stricture. Recto-vesico-vaginal 
fistula.

782 (Osier)—5. Jan. 14,1884.
Tuberculous Meningitis. Dropsy of ventricles ; lymph and miliary 
tubercles at the base of brain ; miliary tuberculosis of lungs, pleurae, 
spleen, peritoneum, kidneys and liver, catarrhal gastritis.



(IBNERAL POST MORTEM INDEX, 1884 0

783 (Osier)—Female, 3. Jan. 22nd, 1884.
Diphtheria of tonsils and epiglottis ; acute capillary bronchitis; re
cent pleuritic adhesions : uvula bifid ; bronchial glands swollen and 
congested with caseous masses and a few miliary tubercles. Miliary 
tuberculosis of lungs; bronchopneumonia; supplementary spleen; 
miliary tuberculosis of spleen, liver and kidneys ; tuberculous enteritis; 
ecchymosis and hæmorrhagic erosions of stomach.

84 (Osier)—Female, 3. Jan. 30,1884.
Noma of Vulva.

785 (Osier)-Male, (15. Feb. 1, 18*1.
Fatty and Cirrhotic liver. Cirrhotic kidneys,

786 (Osier)—Male, 24. Feb. 1st, 1884.
Ulcerative Endocarditis.

787 (Olser)—Male, 65. Feb. 1st, 1884.
Multiple Softening of Brain in left frontal and parietal regions 
and angular gyrus ; subarachnoid œdema and atheroma of arteries ; 
miliary aneurysms ; hypertrophy of left side of heart with dilatation and 
atheroma of valves ; atheroma of coronaries ; slight atheroma of aorta ; 
dissecting aneurysm of right iliac artery ; small granular kidneys ; 
emphysema and œdema of lungs.

788 (Osier)—Male, 40. Feb. 7, 1884.
Cancer of Liver.

789 (Osier»—Male, 38. Feb. 7, 1884.
Pemphigus. Sero-purulcnt pleurisy of left side; bronchitis; peri
hepatitis fibrosa.

790 (Osier)—Male, 45. Feb. 14, 1881.
Acute Lobar Pneumonia, all lobes of right lung ; spleen enlarged 
and soft"; catarrhal obstruction of common bile duct ; jaundice ; cirrhosis 
of liver ; cloudy swelling of kidneys.

791 (Sutherland)—Male, 33. April 14, 1884.
Pneumothorax. Pulmonary Tuberculosis.

792 (Sutherland)—Male, 1. May 10, 1884.
Tuberculous Meningitis.

793 (Sutherland)—Male, 47. May 14, 1884.
Pernicious Anæmia.

794 (Sutherland)—Female. May 16, 1884.
Diptheria. Tracheotomy.

795 (Sutherland)—Male, 56. May 2, 1884.
Thoracic Aneurysm.
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706 (Sutherland)—Male, 31. May 1(1, 1884.
Cirrhotic and Fatty Liver. .Jaundice; obstruction of cystic duct 
by fibroid thickening; obsolete tubercles in apices of lungs; «edema 
with partial pneumonia of liases of lungs ; old ulceration of larynx ; 
chronic parenchymatous nephritis ; jaundice ;

707 (Sutherland)—Male, 50. May 21, 1884.
Chromic Interstitial Nephritis. Small granular kidneys; hyper
trophy and dilatation of heart (valves normal); œdcnm of lungs; nut
meg liver.

708 (Sutherland)—Male, 17. May 22, 1884.
Tuberculous Peritonitis (grape tuberculosis). General tuberculosis ; 
chronic adhesive peritonitis ; tuberculous left pleurisy with effusion ; 
atalectasis of left lung; aortic verrucose endocarditis.

700 (Sutherland)—Male, (1. May 21, 1884.
Diphtheritic Laryngitis and Tracheitis. Pharynx free ; slight 
broncho pneumonia.

800 (Sutherland)—Male, ($8. May 28, 1884.
Cerebral Hemorrhage.

801 (Sutherland)—Male. 05. May 30, 1884.
Pernicious An.emia. Dilation of heart; milkpatch ; aortic endocarditis : 
hypertrophy of left heart ; ha-morrhagic retinitis.

802 (Sutherland) Male, "52. June 4, 1884.
Chronic Interstitial Nephritis. Contracted liver; hypertrophy of 
heart with dilatation ; slight cirrhosis of liver ; catarrhal gastritis.

803 (Sutherland)—Male, 21. June 8, 1884.
Actule Lobar Pneumonia oe Right Lung. Double acute fibrinous 
pleurisy ; acute fibrinous pericarditis.

801 (Sutherland)—Male, 30. Aug. 14, 1884.
Phthisis, with cavities in both lungs ; cirrhotic and fatty liver ; horse
shoe kidney ; double hydronephrosis ; left pyelonephrosis ; calculus in 
calices and large calculus in pelvis ; bladder and urethra healthy.

805 (Sutherland)—Female, 50. Sept. 13, 1884.
Tetanus. Abscess with particle of leather from wound in sole of left 
foot ; acute neuritis of left sciatic nerve with great <vdema of sheath.

800 (Sutherland)—Female, 18. Aug. 10, 1884.
Typhoid Fever.

807 (Sutherland)—Male 27. Sept. 18, 1884.
Pyopneumothorax. Tuberculosis of lungs : seropurulent pleurisy; 
small perforation communicating with cavity in left apex.

808 (Sutherland)—Female, 42. Oct. 17, 1884.
Peritonitis. Abscess of liver ; chronic perityphlitis (appendicitis ?)

.
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800 (Sutherland)—Male, 28. Oct. 27, 1884.
Valvular Heart Disease. Hydrothorax ; anasarca ; cyanotic indur
ation of kidneys ; fatty and cirrhotic liver ; hyperplasia of spleen with 
infarcts; milk patcli on heart ; incompetency of aortic valves ; hyper
trophy and dilatation of heart ; recurrent endocarditis of aortic valves.

810 (Sutherland)—Female, 24. Nov. 13,18H1.
Catarrhal Colitis. Scars (from burning ?)^of face and arms,

811 (Sutherland)—Male, 24. Dec. 5, 1884.
Typhoid Fever. Typhoid ulceration of ileum ; large firm spleen ; 
fatty liver.

812 (Sutherland)—Female, 10. Dec. 0, 1884.
Chronic Parenchymatous Nephritis. Acute pleurisy ; albuminuric 
retinitis.

815 (Sutherland)—Male, 57. Dec. 10, 1884.
Acute Right Lobar Pneumonia. Acute right pleurisy with effusion; 
cyanotic induration of kidneys ; cancerous (?) ulceration of (esophagus 
below level of bifurcation of trachea.

81(1 (Sutherland)—Male, 30. Dec. 10, 1884.
Hypertrophy and Dilatation of Heart. Mitral endocarditis with 
aneuryism of valve ; aortic endocarditis ; acute pericarditis ; acute 
localized left"pleurisy.

817 (Sutherland)—Male, (15. Dec. 10,1884.
Stricture of Urethra. (Pyaemia () Abscess of penis and prostate ; 
right hydronephrosis ; dilatation of bladder.

818 (Sutherland)—Male, 50. Dec. 26, 1884.
Malignant Endocarditis. Pneumonia ; acute meningitis.

810 (Sutherland)—Female, 25. Dec. 23, 1884.
Acute Lobar Pneumonia. Anchylosis right knee.

1885
820 (Sutherland)—Male, 31. Feb. 14, 1885.

Tuberculosis. Chronic phthisis; caries of vertebral ; tuberculosis 
and amyloid of liver, kidneys and spleen ; thrombosis of left common 
and external iliac veins.

821 (Sutherland)-Male, 73. Feb. 22, 1885.
Chronic Interstitial .Nephritis. Arteriosclerosis ; hypertrophy 
and dilatation of heart ; cirrhosis of liver and spleen ; anasarca ; ascites; 
hydrothorax.

822 (Sutherland)—Male, 23. Feb. 20, 1885.
Chronic Phthisis, of Lungs. Tuberculous ulceration of larynx and 
intestine ; Caries of body of 5th lumbar vertebra ; psoas abscess ; 
tuberculous orchitis.
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823 (Sutherland)—Mule, 43. Jan. 13, 1885.
Cancer of Stomach at pylorus with dilatation ; cancerous infiltration 
of pancreas.

824 (Sutherland)
Dysentery. Abscess of liver.

825 (Howard)—Female, 21. March 31,1885.
Tuberculous Peritonitis. Laparotomy ; adhesions about pelvis and 
pelvic abscess ; miliary tuberculosis of lungs, liver and kidneys.

826 (Howard)—Male, 20. April 11, 1885.
Tuberculous Pyopneumothorax. Collapse induration of left lung 
with adhesive pleuritis ; haemothorax ; nutmeg liver ; fatty kidney ; 
chronic parenchymatous nephritis.

827 (Howard ) —Female, 13. April 12, 1885.
Acute Septic Peritonitis. Pyosalpinx. Acute fibrinous pleurisy.

828 (Howard)—Male, 30. May 2, 1885.
Erysipelas. Broncho pneumonia ; granular kidneys.

820 (Howard)—Female, 40. May 0, 1885.
Chronic Phthisis with Cavity. Amyloid spleen ; lacing lobe of liver; 
fatty kidney.

830 (Howard)—Male, 52. May 0, 18&5.
Broncho Pneumonia. Slight interstitial nephritis.

831 (Howard)—Female, 42. May 10, 1885.
Croupo. s Pneumonia right lung: parovarian cyst.

832 (Howard)—Male, 10. May 16, 1885.
Diphtheria. Fatty degeneration of heart ; catarrhal laryngitis ; bron
cho pneumonia (convalescence from diphtheria.)

833 (Howard)—Male, 75. May 20, 1885.
Cerebral Softening, size of marble, in pons ; atheroma of aortic 
valves and aorta ; infarction of spleen ; granular kidneys.

831 (Howard)—Male, 63. June 10, 1885.
Cancer of Rectum. Secondary in peritoneum, mesenteric and retro
peritoneal glands ; thrombosis of pelvic veins ; broncho pneumonia.

835 (Howard)-Male, 16. June 18, 1885.
Cerebellar Abscess, (rupture into 4th ventricle) ; hyperaemia and 
acute inflation of lungs ; granular condition of lateral ventricles and 
choroid plexus.

836 (Howard)—Female, 50. June 10, 1885.
Cerebral Haemorrhage into pons. Large granular kidney (right) ; 
uterus bicornus ; fibro myomata ; almost complete atrophy of left kid-
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837 (Howard)—Male, 45. June 20, 1885.
Tuberculosis Phthisis. Universal adhesion of both pleurae : tuber
culous pleuritis ; ds with calcareous change at both apices and
miliary tubercles throughout both lungs : oedema of glottis with tuber
culous ulceration of larynx ; miliary tubercles of trachea ; fatty liver.

838 (Howard)—Male. 52. June 23,1886.
Acute Lobar Pneumonia and Caseous Pneumonia. Bifid yib left 
side ; yellow caseous tubercles of lungs ; small cavity at apex ; gray 
hepatization and caseous pneumonia ; fatty liver.

839 (Howard)—Child, 1.
Capillary Bronchitis. Atelectasis; fatty liver ; rachitis ; increase 
of cerebro spinal fluid ; dilatation of ventricles.

840 (Howard) Male, 20. July 1, 1885,
Retropharyngeal Abscess. Syphilis ; suppurating sinuses of neck : 
amyloid liver and kidneys.

840 A (Howard)—Male, 29. July 7, 1885.
Recurrent Osteosarcoma of left leg amputated recently ; enlarge
ment of retroperitoneal glands on left side ; secondary osteosarcoma of 
right pleura and lung in form of discs of part of ossified sarcomatous 
tissue ; secondary sarcoma of left lung and pericardium ; abdominal 
viscera free from secondary enlargement.

841 (Howard)—Male, 55. July 2, 1885.
Chronic Interstitial Nephritis.

842 (Howard)—Male. July 9, 1885.
Cerebral Softening.

843 (Howard)—Female, 52. July 9, 1885.
Stricture ok Rectum. Peritonitis from perforation of rectum by a 
bougie ; Fibrous cicatrix of rectum ; microscopically only fibrous 
tissue in growth.

844 (Howard)—Male.
Fracture of Base of Skull. Slight intermeningeal hemorrhage.

844 A (Howard)— Female.
Cirrhotic Kidney. Atheroma and calcification about heart valves ; 
brown atrophy ; fracture of left radius.

845 (Howard)—Male. Died after dilatation of urethra.
Stricture of Urethra with production passage, lined with smooth 
gray membrane.

846 (Finley)—Female, 46. July 20,1885.
Pyosai.pynx. Acute purulent peritonitis ; abscess of L. ovary ; gran
ular contracted kidney ; ulcerat ion and stenosis of rectum.

8
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HI7 (Finley)-Male.
Cirrhotic Kidney and amyloid kidney ; amyloid liver and spleen.

848 (Finley)—Male.
Glanders. Farcy buds of skin.

849 (Finley)—Male, 25. July 19, 1885.
Slouching ok Rectum.

850 (Finley)—Female, 10. July 16, 1885.
Uterine Sepsis. Septichaemia.

851 (Finley)

Diaphraumiativ hernia. From old wound by ribs.

851 A (Finley)—Male, 82. Sept. 29, 1885.
Typhoid Fever. Pustular eruption; interstitial nephritis; large 
spleen.

851 H (Johnston)—Male, 20.
Gunshot Wounds ok Ahdomrn. Perforation of bowels by Snider 
bullet at short range ; fracture of pelvis ; laceration of right iliac veins ; 
broad Hat end of second right rib, not bifid.

852 (Johnston)—Male, 40. Oct. 9, 1885.
Recurrent aortic Endocarditis and incompetency. Atheroma 
and dilatation of aorta; infarcts in spleen and right lung ; chronic 
interstitial nephritis ; embolism of left anterior cerebral artery ; anky
losis of right ankle ; nutmeg liver.

853 (Johnston)—Male, 29. Oct. 9, 1885.
Typhoid Fever. Ulceration of intestines in state of healing; perfora
tion ; peritonitis ; hypostatic pneumonia ; spleen 120 grm.

854 (Johnston)—Private.
Double Fibro-Cystic Sarcoma of ovary. Secondary sarcoma in 
peritoneum with adhesive peritonitis, and in glands of portal fissure ; 
jaundice ; icterus and cloudy swelling of kidneys with slight hydrone
phrosis.

855 (Johnston)—Male, 00.
Fatty and Cirrhotic Liver. Cholæmla (?) jaundice; cholelithiasis. 

850 (Johnston)—Male, 21.
Septicaemia. Poisoning by chlorate of potassium ? Suppuration of deep 
inguinal gland ; methæmogloblnæraia ; acute parenchymotona neph
ritis ; infarct of spleen. examination of coverslips for bacteria negative; 
prolongation of left lobe of liver.

857 Details not entered.
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868 (Johnston)—Mule, 18. Oct. 17, 1885.
Typhoid Ulceration of small intestine ; enlargement of spleen ; 
croupous pneumonia of right upper lobe and broncho pneumonia of 
both lower lobes.

859 (Johnston)—Male, 54. Oct. 17, 1885.
Chronic Phthisis with Cavity. Tuberculous pleurisy and pericarditis; 
phthisis with cavity at left apex ; fibroid bronchitis and peri-bron
chitis ; chronic diffuse tuberculous pneumonia of left lower lobe : infarcts 
of spleen and kidney ; tuberculous pyelitis and cystitis ; stricture of 
urethra.

800 (Johnston)—Female, 68. Private. Oct. 19, 1885.
Intestinal Obstruction. Gangrene of bowel, localized peritonitis ; 
obstruction caused by a coil of intestines becoming adherent to a large 
myoma of the uterus, and twisting round it ; slight interstitial neph
ritis.

861 (Johnston)—Male, 00. Oct. 25, 1885.
Perforative Appendicitis. Perityphlitis from perforation of appendix ; 
local and general septic peritonitis ; distension of intestines ; hyper- 
a-inia of lungs ; thickening of aortic and mitral valves.

802 (Johnston)—Male, 25. Oct. 25, 1885.
Typhoid Fever. Intestinal htemorrhage ; typhoid ulceration of intes
tines including the rectum.

868 (Johnston)-Male, 42. Oct. 21, 1885.
An.emia. Bronzing of skin of abdomen : chronic enlargement of liver 
and spleen ; hyperplasia of bone marrow; atheroma of aorta ; slight 
fatty degeneration of heart; cicatrices of colon apparently from former 
dysentery.

8(M (Johnston)—Female, 40. Oct. 29, 1885.
Chronic Interstitial Nephritis. Chronic gastrioenteric catarrh ; 
acute general peritonitis ; polypus uteri ; atrophy of suprarenals ; llbroid 
pleurisy with calcification ; hyperplasia of spleen ; slight mitral and 
aortic endocarditis.

866 (Johnston)—Male, 2(5. Oct. 28,1885.
Addison's Disease. Bronzing of skin for some months ; diarrluva ; 
caseous tubercles in both suprarenals ; enlargement of Peyer's patches 
and solitary follicles ; caseous bronchial glands ; universal adhesive peri
carditis ; slight broncho pneumonia ; caseous puckeringsat apices of both 
lungs.

800 (Johnston)—Female, 18. Nov. 1, 1885.
Thrombosis. Internal saphenous vein and iliac vein ; pulmonary 
emboli”m (cause of death.) Apical miliary tulierculosis ; amenda.
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868 (Johnston)—Child, 5 days old.
Intestinal Haemorrhage. Mahvna ; source not discovered ; icterus; 
urate infarcts in kidneys.

809 (Johnston)—Male. Private. Nov. 1, 1885.
Scirrhus Cancer of Right Kidney. Infiltrating retroperitoneal 
glands ; secondary in omentum : obliterative adhesive appendicitis and 
perityphlitis.

870 (Johnston)- Female, 29. Nov. 4, 1885.
Pulmonary Tuberculosis. Cavities at eacli apex; tuberculous 
peribronchitis and pleurisy ; miliary tubercles in liver spleen and kid
neys ; tuberculous ulceration of intestines.

871 (Johnston)—Male, 38. Nov. 5, 1885.
Laceration of Abdomen involving spleen, pancreas and left kidney ; 
Haemorrhagic infarction of lower lobe of left lung ; fracture of ribs.

872 (Johnston)—Male, 33. Nov. 0, 1885.
Fracture of Base of Skull through frontal and sphenoid ; extra 
meningeal hivmorrhage ; broncho-pneumonia ; Meckel's dvierticulum ; 
fusion of lobes of right lung ; hypertrophy of heart ; thickening of 
mitral valve. Shipping accident.

874 (Johnston)—Male, 48. Nov, 9, 1885.
Chronic Tuberculosis of Both Lungs. Chronic tuberculous pleuritie; 
total synechia of pericardium ; caseous tubercle of liver ; caseation and 
fibrosis of suprarenals; catarrhal enteritis; milky opacity of pia

876 (Johnston)—Male, 44. Nov. 10, 1885.
Chronic Parenchymatous Nephritis. Commencing interstitial neph
ritis ; fibroid and suppurative orchitis ; localized adhesive peritonitis ; 
« edema; ascites ; anasirca ; deformity of liver; fibrinous pleurisy.

877 (Johnston)—Male, 44. Nov. 12,1885.
Fracture of Skull through left temporal, sphenoid and frontal bones; 
intermeningeal hæmorrhage ; fragilitas ossium.

878 (Johnston)—Female, 20. Nov. 25, 1885.
Typhoid Fever. Perforation of intestines; hyperiemia and < edema of 
lungs ; acute septic peritonitis.

870 (Johnston)—Female, 37. Nov. 23, 1885.
Phthisis. Amputation of left foot for caries ; general miliary tuber
culosis.

880 (Johnston)—Male. Dec. 4. 1885.
Phthisis with Cavities in both lungs. Thrombus of internal saphena 
vein, old fracture of second lumbar vertebra.
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881 (Johnston)—Female, 25. Dec. 1, 1886.
Thrombosis of Coronary Artery. Thrombosis of left saphena vein; 
mural thrombus of heart ; tertiary syphilis.

882 (Johnston) Male. 64. Dec. 8, 1885.
Phthisis. Large cavities of lungs ; tuberculous ulceration of intestines; 
miliary tubercles of kidneys.

884 (Johnston)—Female, 71. December », 1885.
(Edema of Pia. Degeneration of 5th nerve.

885 (Sutherland)—Male, 85. Dec. 8, 1885.
Syphilitic Endarteritis of cerebral arteries : localized meningitis-; 
chronic interstitial nephritis ; apical tubercles cicatrised : Meckel’s 
diverticulum ; hyperplasia of spleen.

886 (Sutherland)- Male, 45. Dec. 10, 1885.
Gonorrheal Arthritis. Excision of knee joint ; (pyaemia ?) ; chronic 
adhesive peritonitis ; apical nodules in lungs. •

887 (Sutherland) Male, 28. Dec. 12, 1885.
Typhoid Fever. Perforation of typhoid ulcer of ileum ; acute hyper
plasia of spleen ; cloudy swelling of kidneys ; broncho pneumonia.

1886
1 (Johnston)—Male, 30. Jan. 13, 1886.

Recurrent Endocarditis. Hypertrophy and dilatation of heart ; 
brown induration of lungs ; induration of spleen and kidneys ; 
mesenteric glands enlarged and firm ; pericardial adhesions.

2 (Johnston)—Female, 10. Jan. 4, 1886.
Typhoid Fever. Ulceration of intestines ; fatty degeneration of heart; 
thrombosis of left ventricle ; infarct of It kidney ; spleen normal ; heal
ing typhoid ulcers in intestines ; enlarged mesentric glands.

3 (Johnston)—Male, 30. Jan. 6, 1886.
Acute Mania. Hyperæmia and thickening of pia ; subarachnoid 
<edema ; other organs normal.

4 (Johnston)—Male, 17. Jan. 13, 1886.
Chronic Phthisis with cavity. Slight amyloid in kidneys and spleen.

5 (Johnston)—Male, 01. Jan. 22, 1886.
Chronic Valvular Heart Disease. Dilatation and fatty degenera
tion of heart ; sclerotic endocarditis of mitral and aortic valves ; hydro
thorax ; right pleuritis : brown induration of lungs ; collapse right lung; 
indurative hyperplasia of spleen and kidneys ; cirrhosis of liver : hyper
trophy of prostate ; anasarca ; icterus.

3
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6 (Johnston)—Male, 38. Jan. 26, 1880.
Epithelioma ok (Esophagus. Secondary in lungs ; bougie passed into 
lung# gangrene of lungs; pleurisy; chronic fibrous; perihepatitis.

7 (Johnston)—Male, 80. Jan. 28, 1880.
Chronic Interstitial nephritis. Arteriosclerosis ; hypertrophy and 
dilatation of left ventricle ; fusion ami sclerosis of aort-c and mitral 
valves ; hypertrophy of prostate ; chronic catarrhal gastritis.

8 (Johnston)—Male, 43. Jan. 31, 18m0.
Acute Alcoholism f Cloudy swelling of heart, liver and kidneys ; 
hyperæmia of brain and lungs.

9 (Johnston)—Male, 63. Feb. 5, 1880.
Suppurative Pyonephrosis. Ischiorectal abscess ; hypertrophy of 
prostate ; ulcerative cystitis ; emphysema ; septic embolic pneumonia ; 
anomalies of ascending colon and liver; oblitéraiive phlebitis of 
hepatic veins with atrophy of left lobe of liver ; atheroma of aortic 
valves.

10 (Johnston)—Infant.
Sudden Detail Cause not made out ; organs appear healthy.

11 (Johnston)—Female, 43. Feb. 13, 1880.
Cerebral Thrombosis right middle cerebral artery. Sclerotic 
endocarditis and stenosis of mitral, tricuspid ami aortic valves, with 
fusion of coronary segments ; hypertrophy and dilatation of heart ; 
emphysema; infarcts of spleen ; nutmeg liver; chronic adhesive pelvic 
cellulitis and peritonitis ; right pyelonephritis from uric acid calculus.

12 (Johnston)—Male, 0. Feb. 13,1880.
Acute Tuberculous Meningitis. Meningeal ba-morrhage ; acute 
miliary tuberculosis of both lungs, with caseous bronchial glands; 
miliary tuberculosis of liver, spleen and kidneys ; localized tuberculous 
pleuritis and peritonitis ; tuberculous follicular ulceration of intestines.

13 (Johnston)—Private, Male, 7 months. Feb. 22, 1880.
Asphyxia from Food in air passages.

14 (Johnston)—Male, 40. March 4, 1880.
Suicide by Revolver wound of Skull. Laceration of frontal 
lobes; meningeal hemorrhage; acute tuberculous pleurisy ; phthisis of 
both lungs; hypostatic pneumonia; distended gall bladder; no 
obstruction.

15 (Johnston)—Female, 75. Feb. 28,1886.
Thrombosis of Coronary Artery. Myomalacia cordis; acute 
aneurysm of left ventricle; rupture into pericardium; atheroma and 
aneuryism of abdominal aorta ; lacing deformity of liver and intestines; 
chronic suppurative arthritis right elbow ; cellulitis right arm ; dextro 
position of rectum.
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16 (Johnston)—Female, 40. Feb. 14, 1886.
Cancer ok Stomach at pylorus, with stenosis and gastrectasia.

17 (Johnston)—Male, 53. March, 7, 1886.
Calculi of Bladder. Lithotomy incision and sinus in perineum ; 
suppurative pyelitis with calculus : hypertrophy of prostate ; chronic 
cystitis with sacculation and calculi of bladder ; emphysema ; broncho
pneumonia ; perisplenitis ; stenosing phlebitis of R. renal vein.

18 (Johnston)—Female, 20. March 0, 1886.
Puerperal Septicæmia. Subinvolution ; puerperal state ; acute 
purulent peritonitis ; haemorrhagic diphtheritic endometritis; acute 

• pleurisy, with effusion ; cloudy swelling of liver and kidneys ; hyperplasia 
of spleen,

19 (Johnston)—Male, 65- March 15, 1886.
Fracture of Skull. Meningeal hiemorrhage ; lateral dislocation of 
axis ; diverticulum of bladder ; hyperæmia of lungs.

20 (Johnston)—Male, 34. March 19, 1886.
Suppurative Appendicitis with perforation ; pylephlebitis and 
hepatic abscess.

21 (Johnston)—Male, 25. March 27,1886.
Chronic Valvular Heart Disease. Sclerotic and verrucose mitral 
endocarditis ; pericardial synechlæ ; hypertrophy of heart. (Partial 
autopsy.)

22 (Johnston)—Male, 21. March 13, 1886.
Strangulated R. Inguinal Hernia (reduced). Localized septic peri
tonitis ; necrosis of intestine and strangulation from constriction of 
loop of bowel by old adhesions, (loop 18" long) ; left inguinal hernia.

23 (Johnston)—Male, 47. April 5, 1886.
Ulcerative Endocarditis of aortic valves ; hypertrophy and dilata- 
tation of heart ; acute pericarditis (local) ; acute pneumonia ; infarcts of 
lung ; acute flbrinopurulent (septic) meningitis.

24 (Johnston)—Male, 41. April 6, 1886.
Hypertrophy and Dilatation of Heart. Chronic sclerotic aortic 
endocarditis ; dilatation and atheroma of aorta ; obsolete caseous 
apical tubercles ; scar of glans.

25 (Johnston)—Male, 33. April 12, 1886.
Crush of Chest. Dislocation of 1st costal, cartilage ; ecchymosis of 
pericardium ; double pneumonia ; acute right pleurisy.

26 (Johnston)—Male, 28. April 14, 1886.
Acute Lobar Pneumonia. Follicular ulcers of colon.
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27 (Johnston)-Male, 54. April 17, 1886.
Carcinoma ok Pancreas, secondary in liver, lungs, kidneys and 
duodenum ; gall-stones ; intestinal lnemorrhage ; cirrhotic kidneys ; old 
ulcer of leg.

20 f Johnston)—Private. April 26, 1886.
(iI.iosarcoma of Pituitary Body. Atrophy of optic nerves ; chronic 
hydrocephalus.

28 (Johnston)—Private. April 25,1886.
Tuberculous Pyonephrosis of right kidney and ureter ; tuberculous 
cystitis ; tuberculous right suprarenal ; tuberculous vesicles ; pulmonary 
phthisis.

30 (Johnston)—Female. Private. April 26, 1886.
Pulmonary Embolism from Uterine Thrombosis. Subinvolution ; 
puerperal state ; thrombosis of veins of uterine plexus, pelvic and iliac 
veins and inferior vena cava ; pulmonary embolism ; septic endocar
ditis ; local septic pelvic peritonitis ; acute hyperplasia of spleen ; cloudy 
swelling of heart, liver and kidneys.

31 (Johnston)—Female, 22. Apiil 27, 1886.
Puerperal Septicæmia. Mycotic aortic endocarditis ; streptococus 
infection ; infarcts of spleen and kidneys : cloudy swelling of liver and 
kidneys ; acute hyperplasia of spleen.

33 (Johnston)—Male, 6. April 30, 1886.
Acute Cerebro Spinal Meningitis (non-tuberculous).

34 (Johnston)—Male, 32. May 1, 1886.
Pulmonary Phthisis. Chronic tuberculous pleuritis ; tuberculous 
ulceration of intestine ; chronic lepto meningitis with granulomata of 
ependyma; chronic parenchymatous and interstitial nephritis.

35 (Johnston)—Female, 20. May 3, 1886.
Tuberculous Salpingitis. General acute purulent tulierculous peri
tonitis and pleuritis ; milk patch of pericardium ; tuberculosis of lungs 
and kidneys.

30 (Johnston)—Female, 26. May 4, 1886.
Acute Tuberculosis ok Lungs. Hyaline degeneration of spleen, 
liver and kidneys ; fistula in ano and haemorrhoids ; tuberculous ulcers 
of duodenum, jejunum and caecum ; chronic purulent otitis media ; bed
sores ; dilatation of heart : sclerotic endocarditis of tricuspid valve and 
recurrent mitral endocarditis.

37 (Johnston)—Male, 28. May 5, 1886.
Chronic Parenchymatous Nephritis. Fatty and cirrhotic liver ; 
alcoholism ; atheroma of aorta ; hyperaemia of lungs ; anasarca ; ascites ; 
jaundice.
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38 (Johnston)—Male, 26. May 7, 1886.
Pulmonary Phthisis, large cavities in each lung ; tuberculous ulcera
tion through whole length of intestine; tuberculous kidney ; polypoid 
adenoma of duodenum ; tubercles in suprarenals ; verrucose endocar
ditis ; tuberculosis of mesenteric glands.

86 (Johnston)—Female, 19. May 7, 1886.
Tuberculous Phthisis of Lunas, large cavities ; amyloid spleen, 
liver and intestines ; concretion in vermiform appendix ; tuberculous 
ulcers of larynx and ascending colon.

40 (Johnston)—Private.
Delirium Tremens, Alcoholism. Subarachnoid oedema of brain ; no 
meningitis. (Other organs not examined).

41 (Johnston)-Male, 50. May 10, 1886.
Tuberculosis of Lunas. Tuberculous pleurisy ; tuberculous ulcera
tion of intestines, with perforation ; peritonitis ; tubercle of R adrenal ; 
leucoderma; inguinal hernia ; tubercles of kidneys.

42 (Johnston)—Male, 40. May 14, 1880.
Chronic Ulcerative Phthisis of lungs, larynx and intestines; tuber
culosis of suprarenals; amyloid liver, spleen, kidneys and intestines; 
sclerotic mitral and verrucose aortic endocarditis ; dilatation of tricuspid.

43 (Johnston)—Female, 50. May 15, 1886.
Embolism R. Middle Cerebral artery and softening of right corpus 

. striatum, central lobe and internal capsule ; sclerotic mitral and verru
cose aortic endocarditis ; chronic parenchymatous nephritis ; infarction 
of kidney ; amyloid (bacon) spleen ; subperitoneal fibromyoma of uterus ; 
amputation of right breast (one year previous) ; secondary cancer of 
left lung.

44 (Kirkpatrick) - Male, 45. May 17, 1886.
Acute Lobar Pneumonia both lower lobes; acute double pleurisy; 
atheroma of aortic valves, with fusion ; .jaundice.

45 (Johnston)—Female, 12. May 18, 1886.
Diphtheri a of larynx, pharynx and trachea ; tracheotomy ; cellulitis of

46 (Howard)—Male, 65. May 20, 1886.
Acute Pleurisy; collapse and «edema of lungs ; atheroma of mitral and 
aortic valves ; calcified apical tuberculosis.

47 (Howard)—Female, 42. May 23, 1886.
Granular Kidneys. Haemorrhage right corpus striatum, hyper
trophy of heart ; arteriosclerosis ; acute pleurisy and pneumonia ; 
retroversion of uterus; rectum on right side.

48 (Howard)—Male, 60. May 24, 1886.
Lymphosarcoma ? of right lung and pleura ; nodules in kidneys, 
suprarenals and left lung.
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49 (Howard)—Male, 45. June 1,1886.
Chronic Interstitial Nephritis. Hypertrophy of heart, with dila
tation.

50 (Howard)—Female, 82. June 1, 1886.
Tuberculosis of Lungs, with Cavities. Tuberculous peritonitis ; 
fatty liver.

51 (Howard)—Male, 57. June 20,1886.
Undilated Stricture of Urethra. Recent false passage ; intense 
hypeiwmia of lungs ; kidneys enlarged and congested.

52 (Howard)—Female, 31. June 20, 1886.
Chronic Phthisis. Tuberculous ulceration of larynx, lungs and intes
tines ; periurethral abscess ; adhesive peritonitis.

53 (Howard)—Male, 36. June 26, 1886.
Intestinal Obstruction. Alcoholism ; jaundice.

54 (Howard)—Male, 34. Sept. 23, 1886.
HvKmorrhaue Right Side of Brain. Hivmorrhagic infarcts in lungs; 
Subpericardial and subcutaneous ecchymosis.

55 (Johnston)—Male, 22. Oct. 21, 1886.
Typhoid Fever. Ulceration of intestines in late stage ; hyperplasia of 
spleen ; slight parenchymatous degeneration of liver and kidneys ; 
hivmorrhagic pericarditis (with miliary tuberculosis).

56 (Johnston)-Male, 52. Oct. 26, 1886.
Colloid Cancer of Rectum. Secondary in inguinal and retroperitoneal 
glands and in lung ; chronic and acute tuberculosis of lungs.

57 (Johnston)—Female, 42. Oct. 27,1886.
Criminal Abortion. Traumatic septic endometritis ; subinvolution ; 
status puerperal is ; infarction and septic pneumonia of lungs ; acute 
fibrinous pleurisy ; hyperplasia of spleen ; cloudy swelling of liver, 
kidneys and heart ; suppurative parotitis.

58 (Johnston)—Male, 35. Oct. 30, 1886.
Fracture of Pelvis. Derrick accident. Laceration'of urethra ; urinary 
infiltration and phlegmonous cystitis ; fracture of ribs : acute pleurisy ; 
septicivmia.

59 (Johnston)—Female, infant.
Septichæmia ? Petechial rash. Nothing special in appearance of 
organs.

60 (Johnston)—Male, 33. Nov. 1,1886.
Intestinal Obstruction. Adhesive local peritonitis ; appendix 
attached to kink of ileum ; acute gastro-enteritis ; gall-stones.

61 (Johnston)—Female, 8 days.
Septicæmia. Child of leukaemic mother ; gastroenteritis ; purpura.
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62 (Johnston)—Mule, 43. Nov. 1, 1886.
Cerebro Spinal Meningitis? Broncho pneumonia ; chronic catarrhal 
gastritis ; chronic interstitial nephritis ; cirrhosis of liver.

63 (Johnston)—Female, 50. Nov. 10, 1886.
Hypertrophy and Dilatation of Heart, nonvalvular ; anasarca ; 
hydrothorax ; hydropericardium ; ascites ; chronic interstitial nephritis; 
cyst of kidney ; lacing lobe of liver ; chronic pelvic adhesive peritonitis ; 
arteriosclerosis ; Meckel’s diverticulum.

64 (Johnston)—Private. Nov. 12, 1886.
Cholelithiasis. Perforation of gall bladder ; gallstone obstructing 
common bile duct ; jaundice ; chronic local peritonitis ; acute general 
septic peritonitis.

65 (Johnston) Male, 27. Nov. 12, 1886.
Fracture ok Skull. Derrick accident. Laceration and contusion of 
scalp ; depressed fracture of L. parietal bone ; rupture of left middle 
meningeal artery ; inter and extra meningeal lnemorrhage ; orbital 
ha1 morrhage ; «edema of lungs.

66 (Johnston)—Private.
Cancer of Stomach, with ulceration ; secondary cancer of pancreas 
and retroperitoneal glands ; secondary cancer of right lung and liver ; 
peritonitis ; cancerous pleurisy.

67 (Johnston)—Male, 45. Nov. 16, 1886.
Epithelioma ok (Esophagus. Secondary in bronchial glands and left 
bronchus.

68 (Johnston)—Female, 74. Nov. 16, 1884.
Broncho-Pneumonia. Fibroid pleurisy ; chronic endocarditis ; gall 
stone ; abscess of brain.

60 (Johnston)—Female, 38. Nov. 18, 1886.
Alcoholism ; Peripheral Neuritis.

70 (Johnston)—Male, 22. Nov. 20, 1886.
Tuberculous Pyelitis. Old right lateral lithotomy and cystitis ; 
perineal listula ; caseous prostatitis and epididymitis ; acute tuberculosis 
of both lungs ; chronic left pleurisy ; amyloid spleen, liver, kidneys and 
intestines.

71 (Johnston)—Female, 29. Nov. 25, 1886.
Chronic Myelitis. Slaty pigmentation of follicles in jejunum ; cystic 
ovary.

72 (Johnston)—Male, 52. Nov. 29, 1880.
Scirrhous Cancer ok Pylorus. Dilatation of stomach.

73 (Johnston)—Male, 41. Nov. 30, 1886.
NON-VALtULAR DILATATION AND HYPERTROPHY of heart. Slight 
fatty change of heart muscle ; acute miliary tuberculosis of lungs, liver 
and kidneys ; tuberculous endocarditis ; tuberculous ulceration of colon.
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74 (Johnston)—Female, 20. Nov. 30, 1880.
Embolism of Left Sylvian Artery. Vemicose endocarditis of 
mitral ; white softening of brain ; acute parenchymatous nephritis.

75 (Johnston) —Male, 38. Nov. 30, 1880.
Chronic Pulmonary Phthisis, cavity left lung ; chronic caseous peri
bronchitis ; tuberculous right pleurisy ; tuberculous ulcers of intestine.

70 (Johnston)—Private.
Cancer of Pylorus. Dilatation of stomach.

78 (Johnston)—Female, 40. Dec. 0, 1880.
Cerebral Softening and calcareous change in brain ; calcified nodule 
in pons ; chronic myelitis.

70 (Johnston)—Male, 24. Dec. 0,1880.
Chronic Tuberculosis of Lungs and intestine. Local tuberculous 
peritonitis ; amyloid spleen, liver and kidneys.

80 (Johnston)—Male, 20. Dec. 7, 1880.
Acute Meningitis and chronic lepto-meningitis ; hypenemia of lungs 
and kidneys.

81 (Johnston) —Male, 54. Dec. 10, 1886.
Acute Lobar Pneumonia, with interstitial pneumonia. Subacute 
pericarditis and pleurisy ; cysts in kidneys ; hypertrophy of middle lobe 
of prostate.

82 (Johnston)—Male, ID. Dec. 12, 1880,
Typhoid Fever. Diphtheria. Ulceration of intestines ; acute hyper
plasia of mesenteric glands and spleen ; diphtheria of pharynx, larynx 
and trachea; broncho-pneumonia of upper lobe of left lung; atrophy 
of left inner temporal convolution.

83 (Johnston)—Male, 41.
Diffuse Aneurysm of Innominate Artery. Erosion of sternum; 
obliteration of superior vena cava, with dilatation of veins ; pressure on 
right vagus ; broncho pneumonia.

84 (Johnston)—Female, 32. Dec. 23, 1886.
Phthisis. Cavities in both lungs ; amyloid spleen, liver, kidneys and 
intestines ; acute parenchymatous nephritis.

85 (Johnston)—Male, 50. Dec. 18, 1886.
Suppurative Nephritis. Enlarged prostate and abscess of prostate ; 
hyperplasia of spleen ; pyiemia.

86 (Johnston)-Male 45. Dec. 16, 1886.
Aneurysm of Aorta.

87 (Johnston) —Male, 42. Dec. 31, 1886.
Fracture and Dislocation of Dorsal Vertebra.
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1 (Johnston)—Feraals, 50. Jan. 14, 1887.
Recurrent Carcinoma of Mamma. Cancerous thrombus in left sub
clavian vein ; secondary cancer in lungs and liver; chronic hydrocepha
lus interims ; chronic mitral endocarditis.

2 (Johnston)—Female, 19. Jan. 20, 1887. Maternity.
PYÆMIA. Acute peritonitis and pleurisy : puerperal state ; subinvolu
tion; diphtheritic endometritis ; streptococcus infection ; purulent 
arthritis of wrist ; cloudy swelling of liver and spleen ; acute hyperplasia 
of spleen ; catarrhal enteritis ; follicular tonsilitis.

3 (Johnston)—Female, 11. Jan. 26. 1887. Dr. Ross.
Acute Tuberculous Meningitis. Solitary tubercle of cerebellum ; 
sub-acute tuberculous peritonitis ; slight miliary tuberculosis of lungs, 
liver and kidneys ; double optic neuritis ; anchylosis of ankle ; ovarian 
cysts ; miliary tubercles of intestines.

4 (Johnston)—Male, 22. Jan. 26 1887. Dr. Roddick.
Compound Comminuted Fracture through Left Knee. Fracture 
of R. Femur, tibia and libula, R. ulna and radius : prolongation left lobe 
of liver ; lobulation of kidneys; atheroma of mitral valve; enlarged 
solitary follicles of ileum.

6 (Johnston)- Male, 28. Jan. 26,1887. Drs. Ross and Hell.
Miliary Tuberculosis of lungs, liver, spleen and kidneys. Apical 
tubercle (caseous) ; right tuberculous pyelitis ; tuberculous urethro 
perineal rectal tistula ; R. tuberculous epididymitis ; ablation left 
testicle ; tuberclosis of suprarenals ; bedsores ; acute tuberculous 
meningitis.

6 (Johnston) —Female, 52. Jan. 27, 1887. Dr. Molson.
Acute Pleurisy, with Bronchitis and Congestion of Both Lungs. 
Parenchymatous and chronic interstitial nephritis ; fibromata of kid
neys ; atheroma of aorta ; pulmonary apoplexy.

7 (Johnston)—Female, 22. Private.
Peripheral neuritis. Caseous area in lower lobe of left lung.

8 (Johnston)—Male, 38. Feb. 11,1887. Dr. Bell.
Carcinoma of Stomach, secondary in omentum retroperitoneal glands 
and liver ; cancerous degeneration of marrow of ribs and sternum, 
caries of 1st and 6th dorsal vertebra*.

9 (Johnston)—Female, 70. Feb. 14, 1887. Dr. Molson.
Broncho-pneumonia. Atheroma of coronary arteries and general 
arteriosclerosis nodosa, hypertrophy of left ventricle ; fatty degenera
tion of heart ; chronic bronchitis : granular kidneys.
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10 (Johnston)—Male. 28. Feb. 15, 1887.
Double Calculous Pyelitis. Nephrolithotomy ; obliteration of L. 
ureter ; acute swelling of retro-abdominal lymph glands ; icterus.

11 (Joh nston )—Mai e, 20. Feb. 17, 1887. Dr. Ross.
Phthisis, with Cavities in Both Lungs. Chronic adhesive pleuritis; 
tuberculous ulceration of ileum ; appendix dilated, lOc.m. in circum
ference.

12 (Johnston)—Male, 65. Feb. 17,1887.
Chronic Tuberculosis of Lungs. Brown atrophy of heart; dilatation 
of aorta, with atheroma ; brown atrophy of liver ; softening of brain; 
tuberculosis of thoracic duct.

13 (Johnston)—Female, 25. Feb. 20,1887. Maternity.
Acute Septic Endometritis and Perimetritis. Puerperal fever ; 
laparotomy ; acute septic pleurisy ; cyst of broad ligament ; cloudy 
swelling of heart, liver and kidneys ; acute hyperplasia of spleen; 
streptococcus infection.

14 (Johnston)—Female, 65. Feb. 24, 1887. Private.
Disseminated atrophy of corpora stratia with cysts.

15 (Johnston)—Female, 40. Feb. 24,1887. Maternity.
Puerperal Septicæmia. Streptococcus infection ; diphtheritic endome
tritis ; phlegmonous parametritis and perimetritis ; acute sero-purulent 
peritonitis ; cloudy swelling of liver and kidneys ; hyperplasia of spleen.

16 ^Johnston)—Male, 22. Feb. 27, 1887. Dr. Molson.
Chronic Tuberculosis of Lungs with Cavities. Tuberculous 
ulceration of larynx and trachea, small intestine and rectum : enlarge
ment of mesenteric glands : brown atrophy of liver ; pediculi capitis 
and pubis.

17 (Johnston)—Child, 3 months. Feb. 28, 1887. Private.
(Edema of Glottis. Sudden death. Hypenemia of lungs ; subacute 
laryngitis and bronchitis ; rachitis ; amenda ; anasarca ; syphilis ?

18 (Johnston)—Fœtus. Feb. 10, 1887. Private.
Hydramnios. Organs normal.

19 (Johnston)—Female, 20. Maternity.
Puerperal Septicæmia. Lactation ; diphtheritic endometritis ; acute 
septic peritonitis and pleurisy ; chronic ovaritis fibrosa ; acute hyper
plasia of spleen ; pharyngeal diphtheria; streptococcus infection.

20 (Johnston)—Female, 50. March 14, 1887. Dr. Bell.
Wound of Neck, Perforating Left Pleura. Compound fracture
of sternum and both first ribs; acute sero-fiUrinous luemorrhagic pleurisy; 
acute pericarditis ; compression of R. sub clavian artery ; fatty liver.
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21 (Johnston)—Male, 60.
Fractube of Right Ribs, 1st to 9th, and left, 1st to 3rd; Hæmo- 
thorax. Emphysema : chronic productive pachy-and lepto meningitis; 
R. inguinial hernia ; double hydrocele ; Meckel’s diverticulum. (Coro
ner’s case. Verdict : Death from natural causes!)

22 (Johnston)—Male, 50. March 15, 1887. Private.
Cerebral Hæmorrhage Rioht Corpus Striatum ; Hæmorrhage 
into Ventricles. Alcoholic. (Only brain examined).

23 (Johnston)—March 22, 1887. Private.
Gi.io-sarcoma of R. Frontal Lobe of Brain. Pericardial and 
pleuritic synechia1 ; arterio-selerosis ; catarrhal enteritis and gastritis; 
emphysema ; hypostatic broncho-pneumonia ; granular kidneys ; paren
chymatous nephritis.

25 (Johnston)—Male, 30. April 22, 1887. Dr. McDonnell.
Chronic Parenchymatous and Interstitial Nephritis. Ana-mia; 
anasarca ; ascites ; chronic hyperplasia of spleen ; gastro enteritis ; fatty 
heart ; slight acute pericarditis.

26 (Johnston)—Female, 17. April 26, 1887. Dr. Wilkins.
Non-Tuberculous Acute Basilar Meningitis.

27 (Johnston)—Male, 7. April 28, 1887.
Fracture of Skull, temporal and frontal bones ; trephining ; purulent 
otitis and pacbymengitis ; abscess of brain ; purulent otitis media.

28 (Johnston)—Male, 30. April 30,1887. Dr. MacDonnell.
Renal Calculus. Double hydronephrosis.

29 (Johnston)—Male. May 10, 1887. Dr. Wilkins.
Chronic Sclerotic and Acute Verrucose Endocarditis, with 
Stenosis. Acute pleurisy, with effusion ; localized empya*ma : acute 
local peritonitis ; acute pericarditis : atelectasis left lung ; infarct of 
spleen and R. kidney.

30 (Johnston)—Male, 55. May 10, 1887. Dr. Wilkins.
Chronic Ulcerative Phthisis, with acute miliary tuberculosis and 
emphysema ; adhesive pleurisy ; brown atrophy of heart.

31 (Johnston)—Female, 32. May 12,1887. Dr. Wilkins.
Chronic Phthisis of Lungs.

31 a (Johnston)—Male, 174 months. Private.
Nasal and Pharyngeal Diphtheria. Atelectasis R. lung ; p. m. 
invagination of bowel.

32 (Johnston!—Male, 88. May 11,1887. Dr. MacDonnell.
Pyelonephrosis and Hydronephrosis. Hypertrophy of prostate; 
dilatation of bladder ; depressed fracture of R. frontal bone (healed).
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33 (Johnston)—Female, 12. Private.
Perforative Appendicitis. Pericœcal abscess ; acute peritonitis ; 
ascarides.

34 (Johnston)—Female, 35. May 12, 1887. Dr. Wilkins.
Chronic Ulcerative Phthisis. Tuberculous fibrous pleuritis ; tuber
cular ulceration epiglottis ; hypertrophy of right ventricle ; brown 
atrophy of heart ; nutmeg liver; tuberculous ulceration of intestines; 
amyloid spleen, liver, kidneys and intestines.

35 (Johnston)—Male, 53. May 10, 1887.
Epithelioma of (Esophagus, infiltrating trachea; pressure on recur
rent nerves; purulent bronchitis; chronic adhesive local pleurisy; 
calcerous bronchial glands ; chronic mitral endocarditis : brown atrophy 
of heart ; granular atrophic kidney.

30 (Johnston)—Male, 28. May 18, 1887.
Phlegmonous Cellulitis and lymphangitis L. arm. Universal ad
hesive R. pleuritis; multiple apoplexy of lungs; slight sclerotic mitral 
endocarditis ; fatty liver ; cloudy swelling of liver and kidneys : condy- 
lomata of penis.

37 (Johnston)—Male, 30. May 23, 1887.
Tuberculous Ulcerative Phthisis. Chronic and acute tuberculous 
pleurisy ; tuberculous pharyngitis? chronic adhesive pericarditis ; fatty

38 (Johnston)—Female, 30. May 20, 1887. Dr. Wilkins.
Phthisis, with Cavity of Left Lung. Ochre degeneration of fat ; 
R. pleurisy with effusion ; acute broncho-pneumonia ; cedema of lungs ; 
abscess and fistula of vulva ; hiemorrhoids ; luvmorrhagic spot (tuber
culous) on epiglottis.

30 (Johnston)—Male, 30. * May 27, 1887. Dr. MacDonncll.
Pulmonary Phthisis, cavity in left upper lobe ; tuberculous pleuritis ; 
adhesive pericarditis ; tuberculous peritonitis and enteritis ; amyloid of 
spleen, liver, kidneys, stomach, intestines and bladder.

40 (Johnston)—Female, 17. Nay 27, 1887. Drs. Buller and MacDonncll.
Chronic Interstitial Nephritis. Hypertrophy of heart; mitral 
stenosis; cedema of lungs, with pulmonary apoplexy; infarct of spleen ; 
pigmentation of peritoneum ; retinitis and bulbar neuritis.

41 (Johnston)—Female, 31. June 0, 1887.
Recurrent Sclerotic and Verbucosb Endocarditis with Mitral 
Stenosis. Parenchymatous myocarditis : subinvolution ; chronic en
dometritis ; infarcts of lung and kidney ; gallstones ; cirrhosis of liver 
infarcts of spleen ; status puerperal is.
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42 (Johnston I—Male, 40. June 18, 18H7. Dr. Mac Donnell.
Atheroma of Aorta, Diffuse Aneurysm of Transverse Arch. 
Dilatation and hypertrophy of heart; infarction of left lung; left 
hydrothorax ; ulcer of It. ankle.

48 (Jonnston)—Male, 57. June IB, 1887. Dr. Wilkins.
Chronic Phthisis of Lungs.

44 (Johnston) Male, 46. June 10, 1887. Private.
Chronic Aortic and Mitral Endocarditis, with Stenosis. Chronic 
adhesive peritonitis ; induration of spleen and kidneys ; cirrhosis of 
liver; ascites: anasarca; hydrothorax.

45 (Johnston)—Female, 20. June 18, 1887. Dr. Wilkins.
Uraemic coma; chronic pleuritis and pericarditis; hogback kid
ney ; multiple angioma of liver ; acute hyperplasia of spleen ; It. hydro
salpinx ; chronic adhesive pelvic peritonitis.

40 (Johnston)—Male, 5. June 18, 1887. Dr. MacDonnell.
Diphtheria of pharynx, larynx and trachea ; broncho-pneumonia.

47 (Johnston)—Fèi ale, 22. June 20, 1887. Dr. Wilkins.
Pulmonary Phthisis with Cavities. Amyloid of spleen, liver, kid
neys and intestines; tuberculous laryngitis ; round ulcer of stomach.

48 (Johnston)—Male, 83. June 22, 1887. Dr. Roddick.
Fracture of Cervical Vertebh.e. Acute double pleurisy ; broncho
pneumonia.

40 (Johnston)—Female, 78. June 20, 1887.
Comminuted Fracture of Right Femur. Chronic bronchitis with 
emphysema; fat intlltration of heart; senile kidneys; Lieliermeister's 
furrows of liver ; papilloma of bladder.

50 (Johnston)—Male, 22. Private.
Appendicitis, (perforative) with abscess: general purulent peritonitis; 
old adhesive perityphlitis and peritonitis ; fn*cal concretion in appendix.

51 (Johnston)—Male, 21. June 20, 1887. Dr. Wilkins.
Pulmonary Phthisis Cavities in Both Lungs. Emphysema and 
tedema ; tuberculous laryngitis ; tuberculous enteritis.

52 (Johnston)—Female, 20. June 20,1887. Dr. Wilkins.
Chronic Suppurative Pelvic Cellulitis. Subinvolution ; throm
bosis of pelvic and iliac veins and vena cava ; hyperæmia and evdema of

58 (Johnston)—Male. 50. July 6,1887. Dr. MacDonnell.
Typhoid Fever. Ulceration of small and large Intestines : perforation ; 
peritonitis.
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54 (Johnston)—Female, 23. July 7, 1887. Maternity.
Laceration of Left Ureter During Labour. Flat pelvis; fistula 
of ureter and abscess of left flank ; diphtheritic vaginitis ; acute pyo
nephrosis, severe on left side, slight on right. Forceps case.

55 (Johnston)—Male, 42. July 8, 1887. Dr. Roddick.
Acute Tuberculosis of Both Lüngs. L. empyæma ; tuberculous 
abscess in liver, with fistula perforating sternum and leaving sinus.

56 (Lafleur)—Male, 23. July 0, 1887.
Fracture and Dislocation of 5th Cervical Vertebra.

57 (Johnston)—Male, 34. July 11, 1887. Dr. Wilkins.
Typhoid Fever. Ulceration of bowel ; bronchitis and emphysema ; 
perichondritis ; abscess in spleen.

58 (Johnston)—Male, 27. Aug. 8, 1887.
Typhoid. Ulceration of ileum ; acute hyperplasia of spleen; acute paren
chymatous nephritis ; p. m. invagination ; cloudy swelling of kidneys.

60 (Johnston)—Female, 25. Sept. 6, 1887. Dr. MacDonnell.
Arsenical Poisoning. Rough on rats. Round ulcer of stomach ; 
chronic follicular enteritis ; chronic adhesive peritonitis ; perimetritis 
and salpyngitis.

61 (Johnston)—Male, 55. Sept. 14, 1887. Dr. Wilkins.
Atrophic Cirrhosis of Liver. Double pleuritic adhesions ; chronic 
gastritis ; apical cicatrices of lungs ; icterus.

62 (Johnston)—Male, 30. Sept. 16, 1887. Dr. MacDonnell.
Typhoid Fever, with ulceration and diffuse catarrhal enteritis ; 
acute localized peritonitis (no perforation) ; acute bronchitis ; hyper
plasia of spleen.

63 (Johnston)-Male, 43. Sept. 21, 1887. Dr. Wilkins.
Chronic Interstitial Nephritis. Chronic hypertrophic catarrhal 
gastritis ; hypertrophy of heart ; (Edema of lungs ; R. hydroihorax ; 
anasarca ; polypoid adenomata of rectum.

65 (Johnston)—Male, 65. Sept. 22, 1887. Dr. Fenwick.
Fracture of Frontal and Sphenoid Bones, Base of Skull. 
Laceration and luvmorrhage (extra and inter meningeal) from middle 
meningeal artery ; slight laceration of brain ; atheroma of aorta ; 
anchylosis of dorsal vertebrie.

66 (Johnston)—Male, 30. Sept. 22, 1887.
Diphtheria of pharynx and fauces.

67 (Johnston)—Female, 52. Sept. 23, 1887. Dr. Wilkins.
Mitral Stenosis. Dilatation of left auricle ; fatty degeneration 
of heart ; emphysema ; flbromyoma uteri ; granular kidneys ; infarct 
of kidney.
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68 (Johnston)—Female, 27. Sept. 23,1887.
Typhoid Fever. Acute hyperplasia of spleen ; ulceration of intestines; 
apoplexy of lungs ; acute hyperplasia of mesenteric glands ; cloudy 
swelling of liver and kidneys ; angioma of liver.

69 (Johnston)—Male, 23. Sept. 24, 1887. Dr. Wilkins.
Chronic Pulmonary Phthisis. Tuberculous ; caseous bronchial 
glands ; miliary tubercles of liver and kidneys.

70 (Johnston)—Male, 74. Sept. 24, 1887. Dr. Fenwick.
Hypertrophy of Prostate. Hypertrophy of bladder ; chronic 
catarrhal bronchitis; chronic gastritis ; ascarides; icterus; (kidneys 
not dilated).

71 (Johnston)—Male, 24. Sept. 27, 1887. Dr; Wilkins.
Typhoid Fever. Ulceration and perforation of ileum ; follicular 
typhoid ulcer of colon ; acute peritonitis ; acute hyperplasia of spleen » 
acute broncho-pneumonia ; purulent otitis media.

72 (Johnston)—Male, 27. Sept. 27, 1887. Dr. Wilkins.
Typhoid Fever. Ulceration of ileum ; hyperplasia of spleen and mesen
teric glands ; broncho-pneumonia.

73 (Johnston)—Male, 18. Sept. 30, 1887.
Typhoid Fever. Slight localized peritonitis ; acute swelling of spleen 
and mesenteric glands ; cloudy swelling of kidneys ; fatty liver ; 
adenoma of supra-renal ; old tuberculous adenitis of glands of neck.

74 (Johnston)—Male, 74. Oct. 4, 1837.
Py.fmia. Acute Cellulitis and abscess of left leg. Purulent 
arthritis left ankle, toes and epiphysal end of ribs, chronic subacute 
verrucose endocarditis of mitral aortic and tricuspid valves. Atheroma 
of coronaries ; chronic bronchitis ; emphysema ; red atrophy of liver ; 
brown atrophy of heart ; acute enlargement and thickening of capsule 
of spleen ; slight interstitial nephritis ; hœmorrrholds.

75 (Johnston)—Female, 32. Oct. 10, 1887. Dr. Ross.
Acute Peritonitis and calcification of omentum ; chronic endome
tritis ; gallstones ; endocarditis ; old cicatrices from former ulcerations 
of colon.

76 (Johnston)—Female, 50. Oct. 10,1887. Dr. MacDonnell.
Catarrhal dysentery with follicular ulcers. Healed typhoid ulcers 
of intestine. Previous typhoid fever, ending in recovery ; persistent 
diarrhoea.

77 (Johnston)—Male, 35. Oct. 14,1887. Dr. Ross.
Chronic Parenchymatous and Interstitial Nephritis. Chronic 
tuberculosis of lungs, with cavity ; (Edema of glottis and right lung ; 
incipient tuberculosis of ileum ; anasarca ; ascites.
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78 (Johnston) -Male, 7. Oct. 14, 1887. Dr. Ross.
Nasopharyngeal Diphtheria.

70 (Johnston)—Male, 35. Oct. 24, 1887.
Left Empyæma, with chronic adhesive pleuritis. Right localized 
pleurisy, with effusion ; perforation of sternum by empyiema ; tubercul- 
ous ulceration of colon ; miliary tuberculosis of lungs, liver and kidneys; 
amyloid spleen ; putrid peritonitis.

80 (Johnston)—Female, 27. Nov. 1, 1887.
Acute Arsenical Poisoning: Rough on Rats; death in 7 hours. 
Chronic mitral endocarditis; chronic (syphilitic Î) lymphomata of intes
tines ; gallstones.

81 (Johnston)—Male, 30. Nov. 5, 1887. Dr. Shepherd.
Acute Tuberculous Meningitis. Nephrotomy; tuberculous cystitis; 
right tuberculous pyonephrosis; tuberculous vesicorectal perineal 
fistula; tuberculous peritonitis ; miliary tuberclies in lungs, liver and 
kidneys; amyloid liver, spleen and kidneys.

82 (Johnston)—Male, 38. Nov. 10, 1887. Dr. MacDonnell.
Chroic Pulmonary Phthisis; Cavities in Both Lungs. Miliary 
tuberculosis of right lung, with emphysema; acute and chronic tuber
culous pleurisy ; amyloid spleen, liver, intestines and kidneys; tuber
culous ulceration of ileum, colon and rectum ; submucous cyst of blad
der ; angioma of liver

83 (Lafleur)—Male, 26. Nov. 30, 1887. Dr. Wilkins.
Catarrhal ulcerative colitis.

84 (Johnston)—Male, 55. Dec. 1, 1887. Dr. Ross.
Chronic Aortic Endocarditis with Incompetency. Dilatation and 
hypertrophy of both sides of heart; universal adhesive pericarditis; 
brown induration of lungs ; cyanotic induration of kidneys ; nutmeg 
liver ; calcification of mesenteric glands and one solitary follicle ; hydro
thorax ; < edema.

85 (Johnston)—Female, 10. Dec. 3, 1887. Dr. Ross.
Pharyngeal Diphtheria. Parenchymatous degeneration of heart; 
acute parenchymatous nephritis.

86 (Johnston)—Male, 23. Dec. 3, 1887. Dr. Roddick.
Septic Pneumonia. Phlegmon and carbuncle of right side of lip and 
face ; multiple pyæmic infarcts of lung ; acute swelling of spleen ; acute 
parenchymatous nephritis.

87 (Johnston)—Male, 60. (Private).
Rupture of Left Ventricle into Pericardium. Fatty infiltration 
of heart ; thrombosis of left anterior coronary artery ; cyanotic indura
tion of spleen and kidneys ; varicose veins of leg.
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88 (Johnston)—Female, 38. Dec. 9, 1887. Dr. Molson.
Acute Purulent Meningitis. Puerperal state ; acute parenchy
matous and chronic interstitial nephritis ; acute swelling of spleen ; 
acute and chronic purulent otitis media ; thrombus right lateral sinus ; 
gallstone impacted in cystic duct.

89 (Johnston)—Male, 56. Dec. 12, 1887.
Fracture of Skull. Traumatic softening and hivinorrhage of brain; 
pulmonary apoplexy ; angioma of liver ; concretion of prostate.

90 (Johnston)—Male, 50. Dec. 14, 1887.
Early Gray Hepatization of Left Lung. Acute purulent localized 
peritonitis left flank and pelvis ; catarrhal colitis ; acute parenchy
matous nephritis, hepatitis and myocarditis ; atrophy of left ascending 
frontal convolution.

91 (Johnston)—Male. Dec. 30, 1887.
Acute Bronchitis. Hypencmia of lungs ; chronic endocarditis ; 
infarction of spleen. Found dead ; suspected opium poisoning.

92 (Johnston)—Female, 3. Dec. 22, 1887. Dr. Major.
Diphtheria of pharynx, larynx and trachea. Atelectasis; broncho
pneumonia ; slaty pigmentation of intestinal follicles.

93 (Johnston) Female, 38. Dec. 211, 1887. Dr. Ross.
Tuberculosis, chronic ulcerative, both lungs; tuberculous meningitis; 
tuberculous ulceration of intestines ; amyloid spleen and intestines.

94 (Johnston) - Male, 4. Dec. 24, 1887. Dr. Buller.
Diphtheria of pharynx, larynx and trachea; tracheotomy; acute 
vesicular and Interstitial emphysema ; supernumerary spleen.

95 (Johnston)—Female, 3. Dec. 24, 1887.
Diphtheria of larynx and trachea ; acute broncho pneumonia ; acces
sory spleen.

1888
1 (Johnston)—Male, 30, Jan. 4th, 1888. Dr. Molson.

Pulmonary Phthisis. Right tuberculous pleurisy with effusion ; 
miliary tuberculosis of spleen, liver and kidneys; tuberculous peri
hepatitis and peritonitis; acute tuberculous meningitis; chronic sup
purative otitis media.

2 (Johnston) -Male. Private case. Jan. 0, 1888. Dr. Armstrong.
Haemorrhage of Right Corpus Striatum. Heart and kidneys, 
normal

(Johnston)—Male. Private case. Jan. 0, 1888. Dr. Armstrong.
Thrombotic Softening of left Internal capsule. Gumma in third left 
frontal convolution; descending sclerosis of spinal cord. a
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4 (Johnston)—Private case. Jan. 12, 1888. Dr. Howard.
Mbmbranovs Laryngitis and tracheitis. Beneath this mucosa appears 
to be intact ; sudden death after intubation.

5 (Johnston)—Male 40. Jan. 12, 1888. Dr. Ross.
Miliary Tuberculosis. ironic tuberculous caries lumbar vertebra* ; 
acute miliary tuberculosis of lungs kidneys and liver ; fatty liver, 
chronic hyperplasia of spleen ; Calcareous and cystic degeneration of 
choroid plexus ; Descending sclerosis of spinal cord : tuberculous ulcer 
of larynx with adherent slough.

0 (Johnston)—Private case. Jan. 21. 1888. Drs. Schmidt and Buller.
Acute Hæmorrhagic pachy- and leptomeningitis. Abscess of frontal 
sinus, following mucous cyst ; purulent abscess of left frontal lobe, 
acute cerebritis of left frontal lotie ; chronic atrophic rhinitis.

7 (Johnston) Male, 07. Jan. 23, 1888. Dr. Shepherd.
Acute Pyelonkphhosis. Acute Parenchymatous ; hydronephrosis ; 

dilated ureters ; hypertrophy of middle loin* of prostate.

8 (Johnston)—Male, 08. Jan. 26, 1888. Dr. Ross.
Acute Lobar pneumonia, right upper lobe. Acute bronchitis ; acute 
right pleurisy, adhesions both sides ; slight cirrhosis of liver and kid
neys ; spleen small.

0 (Johnston)—Male, 05, Jan. 28, 1888.
Softening of Brain, with sclerosis; broncho-pneumonia ; foetid 
bronchitis ; granular condition of fourth ventricle; ependymltie ; soften
ing in pons.

10. (Johnston)—Male, 40. Jan. 29,1888.
Acute Lobar pneumonia right upper lobe. Acute pleurisy ; slight gra
nular kidneys.

11 (Johnston)-Male, 18. Jan. 90, 1888. Dr. Roddick.
Tuberculosis Caries of Dorsal and lumbar vertebra*. Double psoas 
abscess ; acute left pleurisy ; chronic adhesive right pleurisy, non-tuber 
culous ; acute swelling of spleen ; slaty pigmentation of follicles of 
intestines.

12 (Johnston)—Male, 4 hours. Jan. 30, 1888. Dr. J. C. Cameron
H.kmorrhage of longitudinal sinus. Atelectasis of lungs.

19 (Johnston) Male, 34. Feb. 8, 1888. Dr. Ross.
Cancerous Ulcer of stomach, invading left lobe of liver. Amyloid 
spleen, intestines and liver.

14 (Johnston)—Male, 24. Feb. 9, 1888. Dr. Bell.
Amputation of left femur sloughing of stump. Secondary hiemorr- 
hage ; artery sloughed through at point of ligation ; pyiemic abscess in 
left pectoral region ; fibrous anchylosis left hip ; amenda of orgins.
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15 (Johnston) -Male, 6. Feb. 10, 1888. Dr. Ross.
Diphtheria of pharynx, larynx and trachea ; broncho pneumonia ; intu

it) (Johnston) -Female, 40. Feb. 13,1888. Drs. Molson and Stewart.
Exophthalmic Goitre thrombosis of left vertebral and inferior cere
bellar arteries, Hiemorrlmglc cyst in pons (hæmatoma) slight chronic 
aortic endocarditis ; infarction of spleen; cystic bronchocele.

17 (Johnston) -Female, 25. Feb. 16, 1888. Dr. Molson.
Subacute Tuberculous Meningitis. Slight acute broncho-pneu 
inonia ; chronic adhesive pleurisy ; gestation.

18 (Johnston)—Female. Feb. 17, 1888.
Acute Aortic and mitral endocarditis. Nutmeg liver; anasarca; 
acute parenchymatous myocarditis.

10 (Johnston)—Female, 2k Feb. 17, 1888.
Valvular Heart Disease. Dilatation of right ventricle; emphy

sema ; nutmeg liver ; hyperemia of intestines ; anasarca ; hydrothorax ; 
ascites ; chronic adhesive perimetritis.

20 (Johnston)—Female, 20. Feb. 25, 1888. Dr. Ross.
Perforation of ulcer of stomach ; general acute peritonitis ; two 
other ulcers of stomach ; gestation third month.

21 (Johnston)—Male, 20. Feb. 24, 1888. Dr. Bell.
Py.kmia. Sutured right patella ; abscess and phlegmon right leg ; acute 
purulent arthritis right ankle and knee ; acute verrucose infectious 
endocarditis ; miliary abscess of heart ; infarction of spleen, kidneys 
and left corpus striatum ; cyst size of walnut in right lobe of liver ; 
superficial ulcer of right shin.

22 (Johnston)—Male, 43. Feb. 25, 1888. I)r. Ross.
Acute Lobar Pneumonia right upper lobe. Gummatous hepatitis, old.

23 (Johnston)—Male, Feb. 28, 1888.
Aneurysm of Abdominal Aorta. Erosion of the body of the 3rd 
lumbar vertebra ; dilatation of heart ; atheroma of aorta ; general arterio 
sclerosis ; slight interstitial nephritis ; chronic bronchitis ; slight <edemu 
of lungs.

24 (Lafleur)— Male, 11. Feb. 28, 1888. Dr. Molson.
Diphtheria of Pharynx, larynx and trachea. Tracheotomy ; intersti
tial emphysema ; atelectasis ; broncho pneumonia.

25 (Johnston)—Male, (10. Feb. 28,1888. Dr. Roddick.
Railroad accident. Fracture of Ribs, 7 to 11 right ; laceration of pleura 
and right lung ; traumatic pneumonia ; bronchopneumonia ; slight 
luvmorrhage into cerebral ventricles.
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20 (Johnston) Female, 45. March 2, 18H8. Dr. Ross.
Chronic Parenchymatous Nephritis. Chronic mitral and tricuspid 
endocarditis ; cirrhotic and nutmeg liver ; htemorrhagesof spleen ; acute 
gastro enteritis ; hypertrophic endometritis.

27 (Johnston)—Male, 00. March 5,1888. I)r. Ross.
Pulmonary Phthisis. Cavity in right lung; emphysema left lung ; 
acute miliary tuberculosis both lungs ; right tuberculous adhesive 
pleurisy; tuberculous ulcer of larynx ; tuberculous enteritis : fatty liver ; 
miliary tuberculosis of kidneys and spleen.

28 (Johnston)—Female, 80. March 5, 1888.
Inovulition Tuberculosis of subcutaneous tissue and muscles of left 
arm ; of axillary glands ; extension to left lung ; brown atrophy of heart : 
atheroma of valves ; chronic hypertrophic catarrhal colitis with polypi ; 
polypoid gastritis ; annular ulcer of pylorus.

20 (Johnston)—Female, 4. March 5, 1888. Dr. Ross.
Diphtheria nose, pharynx and larynx (h.vmorrhagic), old infarct of 
lung ; acute Invmorrhagic bronchopneumonia; infarct oi spleen ; em
physema of peritoneum ; epi and endocardial ecchymoses ; chronic 
mitral and aortic endocarditis.

JO (Johnston)—Female, 7. March 7. 1888.
Diphtheria of pharynx, larynx and trachea. Acute inflation of lungs ; 
Bronchopneumonia; cloudy swelling of kidneys ; follicular enteritis ; 
ascarides.

31 (Johnston)—Female, 5. March, 7, 1888. Dr. Ross.
Diphtheria of pharynx, larynx and trachea atelectasis ; broncho-pneu- 
monia ; cloudy swelling of kidneys.

32 (Johnston) Male. 50. March 12, 1888. Dr. Molson.
Pneumonia. Late red hepatization upper and middle lobe right lung ; 
acute right pleurisy (fibrinous) ; acute bronchitis; cloudy swelling of 
kidneys and heart.

33 (Johnston)—Male, 25. March 12, 1888. Dr. Molson.
No organic disease found to account for death.

34 (Lafleur)—Male, 43. April 2,1888. Dr. Bell.
Fracture of Right Leg. Syncope.

35 (Lafleur)—Male, 40. April 1), 1888. Dr. Molson.
Phthisis Both Lungs. Tuberculous meningitis.

30 (Lafleur)—Male, 07. April 10, 1888. Dr. Bell.
General Tuberculosis. Right tuberculous pyelitis.

37 (Lafleur)—Male, 05. April 10, 1888. Dr. Shepherd.
Pneumonia base of right lung, commencing pneumonia right upper 
lobe ; pyelonephritis purulent ; chronic cystitis ; enlarged prostate ; 
infiltration of urine with gangrene of scrotum and perineum.
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38 (Lafleur) -Male, 21. April 12, 1888. Dr. MacDonnell.
Potassium Bichromate Poisoning. Acute gaetro enteritis ; methie- 
moglobimurla.

39 < Lafleur )-Male, 44. April 15, 1888. Dr. Bell.
Suppurative Appendicitis (chronic) with sinuses. Commencing per
forative septic peritonitis ; abscesses of liver : sero-tibrinous pericardi
tis ; slight fatty kidney.

40 (Lafleur)—Female, 78. April 23, 1888.
Cirrhosis of Liver and Kidneys, Mui.tilocvi.ar Cyst Right 
Ovary. Cystic change of left ovary ; fihromyoma uteri ; senile atrophy 
of heart.

41 Not entered.
42 (Lafleur)—Male, 47. April 27. Dr. MacDonnell.

Pneumonia lower lobe both lungs ; commencing pneumonia left upper 
lobe and right upper lobe ; chronic parenchymatous nephritis : spleen 
firm 020 grams.

43. (Lafleur)—Male, 01. May 7, 1888. Dr. Bell.
Alveolar Sarcoma of Oth and 10th dorsal vertebra*. Secondary in 
liver ; bronchopneumonia right upper lobe; gray hepatization right 
lower lobe ; chronic interstitial nephritis ; bedsore.

44 to 40 Not entered.

47 (Lafleur)—Male, 35. May 20, 1888. Dr. Mardonnell.
Acute Tuberculosis with left lung; acute tuberculosis right lung; 
tuberculous ulcers throughout intestines; fatty liver.

48 Female, 00. May 20. 1888.
Not entered.

49 < Lafleur)-Female, 27. May 30, 1888. Dr. Wilkins.
Tuberculosis with cavities; polypus fundus uteri at placental site ; 
tuberculous ulcers of intestine and rectum; localized adhesive peri
tonitis.

50 Not entered.
51 (Lafleur)—Female, 29. June 1, 1888. Dr. Wilkins.

Chronic Parenchymatous Nephritis. Slight Interstitial nephritis ; 
diphtheritic ulcerative colitis ; right hydrothorax ; chronic adhesive peri
tonitis ; right pyosalpinx ; chronic enlargement of spleen ; gumma of 
spleen ; warty excrescences of descending arch of aorta.

52 (Lafleur)—Male, 37. June 2, 1888. Dr. Shepherd.
Tuberculous Ulcer of Tongue. Removal of tongue ; acute general 
miliary tuberculosis.

53-54 Not entered.
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55 (Latieur)-Male, 5. June* 21, 1H8H.
Diphtheria of nose, pharynx and larynx. Bronchopneumonia ; atele-

50 (Latieur)—Male, 32. June 27, 1888. Dr. MacDonnell.
Pyæmia. Subpectoral abscesses ; purulent arthritis ; abscess of right 
lung.

57 (Latieur)—Male, 10. June 28, 1888.
Sclerotic and Vkrrucose mitral endocarditis. Chronic interstitial 
nephritis ; dilatation and hypertrophy of heart ; nutmeg liver ; «edema of 
lungs ; double hydrothorax ; hydropericardium ; ecchymoses of bladder; 
anasarca.

58 (Latieur!—Male, 70. June 28, 1888. Dr. MacDonnell.
Fatty and Cirrhotic Liver. Fatty degeneration and fat intiltra- 
tion of heart; icterus ; «edema of lungs ; muco-purulent bronchitis ; 
contracted granular kidneys ; right inguinal hernia.

59 Not entered.

00 (Latieur)—Male, 72. July 30, 1888. Dr. Shepherd.
Strangulated Hernia. Radical operation ; constriction of eight 
inches of intestine; acute lobar pneumonia ; purulent bronchitis ; 
caseous nodules apex and bronchial glands.

01-62 Notes not entered.

03 (Latieur)—Female, 00. Aug. 4, 1888. Dr. Wilkins.
Multiple Purpuric Ecchymoses of skin, kidneys, bladder, stomach, 
intestines, pleura and pericardium; broncho-pneumonia: momauteri. 

04 (Latieur)—Male, 32. Sept. 10,1888. Dr. Roddick.
Suicide. Two bullet wounds left auditory canal ; fracture left petrous 
bone ; acute purulent meningitis; broncho pneumonia.

05 (Latieur)—Female. Sept. 18, 1888. Dr. Wilkins.
Syphilis, (iumma of lung and liver ; ulceration of intestine ; amyloid 
liver, spleen and kidneys.

60 (Latieur)—Male, Sept. Dr. Wilkins.
Acute Right Lobar Pneumonia. Commencing pneumonia left base ; 
gangrene of right lung ; purulent thrombus cerebral sinuses ; and veins of 
Galen ; superficial encephalitis ; hæmorrhagic spots in corpus callosum ; 
middle ear normal.

07 (Latieur)—Male, 10. Sept. 18, 1888. Dr. Wilkins.
Typhoid Fever ulceration of intestines.

08 (Latieur)—Male, 79. Sept. 28, 1888. Dr. MacDonnell.
Hypertrophy and dilatation of heart ; fatty degeneration. Hydro
thorax ; «edema of lungs ; anasarca ; cyanotic induration of kidneys ; 
fatty liver ; old scar on prepuce ; slight double hernia ; external h«vmorr- 
hoides.
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69 (Lafleur)—Female, 47. Sept. 21, 1888. Dr. Roddick.
Carcinoma of Rectum. Secondary in inguinal glands and liver; chronic 

bronchitis.

70 (Lafleur)—Male, one week. Sept. 24, 1*88. Maternity.
Capillary Bronchitis. Asphyxia ; froth in trachea; aspiration of

71 (Lafleur) Male, 00. Sept. 20, 1888.
Cerebral Haemorrhage left corpus striatum ; arterio sclerosis ; slight- 
interstitial nephritis ; slight hypertrophy of left ventricle.

72 (Lafleur) Male, 10. Oct. 5, 1888. Dr. Ross.
Appendicitis. Perforation ; acute general purulent peritonitis ; cloudy 
swelling of heart muscle.

78 to 77 Not entered.

78 (Lafleur)—Male, 17. Nov. 10,1888. Dr. Molson.
Phithisis. Cavities both lungs ; amemia ; fatty liver and kidneys ; 
brown-atrophy of heart; tuberculous enteritis ; miliary tubercles in 
suprarenals.

70 (Lafleur)— Male, 52. Nov. 16, 1888. Dr. Bell.
Chronic Abscess of Pancreas. Obstructive jaundice ; sero fibrinous 
peritonitis; acute fibrinous pericarditis ; calcified nodule lower lobe 
right lung ; brown-atrophy of heart ; sclerosis of valves ; abscess of tip 
of vermiform appendix.

80 to 82 Not entered.

88 (Lafleur)—Female, 80. Nov. 30, 1888. Dr. Gardner.
Acute Right lobar pneumonia. Subinvolution|of uterus ; parenchyma 
tous myocarditis, slight fatty kidney ; slight muco enteritis.

84 f Lafleur)—Female, 55, Dec. 6, 1888. Dr. Ross.
Acute Lobar Pneunonia right upper lobe ; acute diphtheritic entero 
colitis ; chronic cervical endometritis ; fatty heart.

85 Not entered.

86 (Lafleur)—Female, 23. Dec. 12, 1888. Dr. Ross.
Pharyngeal Diphtheria. Broncho pneumonia.

87 Not entered.

88 (Lafleur)1—Male, 65. Dec. 20, 1888. Dr. Ross.
Acute Fibrino purulent peritonitis. Cause not apparent : Sclerosis 
aortic valves ; calcification ; fibroid nodule left apex.

89-90 Not entered.
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1889
1 fLatieur)—Female, 60. Jan. 11, 1889. Dr. Ross.

Cerebral Softening of both Crura (thrombotic ?). Slight chronic 
interstitial nephritis; arteriosclerosis; catarrhal enteritis ; chronic ad
hesive pelvic peritonitis ; brown atrophy of liver; caseous nodule in left 
lung ; polypus of cervix uteri.

2 fLafleur>—Male, 28. Jan. 25,1889. I)r. Ross.
Acute Suppurative Nephritis. Acute hæmorrlmgic cystitis ; 
acute enlargement of spleen ; acute bronchitis.

8 (Latleur) Female, 85. Jan. 29,1889.
Tuberculous Peritonitis. Acute miliary tuberculosis ; bedsores ; 
eczema about genitals.

4 (Lafleur) Female, 17. Feb. 25, 1889.
Valvular Heart Disease. Mitral sclerosis ; dilatation and hypertro
phy of heart ; icterus ; ascites ; bedsore.

5 (Finley) Female, 42. April 5, 1889. Dr. Wilkins.
Cirrhosis of Kidney. Alcoholism ; fatty and cirrhotic liver ; fatty 
degeneration of heart ; atheroma of aorta; ascites ; anasarca ; (edema 
of pia ; encapsuled trichinosis of muscle fold).

0 (Finley)—Female, 40. April 14, 1889. Dr. Wilkins.
Ulcer of Stomach with open artery in base. Fatty and cirrhotic liver 
alcoholism ; cirrhotic kidneys ; luemorrhnge in stomach and intestine ; 
fatty degeneration of heart ; ossifying pachymengitis ; gall stones.

7 (Finley)—Female, 42. April 22, 1889. Dr. Stewart.
Puerperal Septicaemia. Purulent parametritis ; abscess in both broad 
ligaments : no peritonitis ; acute enlargement of spleen with infarct ; 
slight interstitial nephritis ; cloudy swelling of kidneys and liver; 
pyiemic abscesses in pectoral muscles.

'Finley)-Female, 40. April 80, 1889.
Carbolic Acid Poisoning. Quantity unknown ; 48 hours duration ; 
punctiform hæmorrhages of stomach ; commencing parenchymatous 
nephritis.

9 (Finley)—Female, 52. April 30, 1880. Dr. Roddick.
Cancer of Ascending Colon infiltrating abdominal wall ; lacing lobe 
of liver: thrombosis of iliac veins ; acute purulent bronchitis ; right 
broncho pneumonia ; acute right pleurisy.

10 (Finley)—Female, 55. April 80, 1880.
Acute Lobar Pneumonia (left). Slight interstitial nephritis ; hyper
trophy of heart : lacing lobe of liver; (edema of glottis.
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11 (Finley)- Male, 52. April 30. Dra. Ross and Shepherd.
Adbno carcinoma of sigmoid flexure with external and vesical fistula1 ; 
secondary cancer of liver and retroperitoneal glands ; old tuberculous 
pyelonephritis (right) ; caseous nodules in lungs.

12 Not entered.

13 (Finley)—Male, 45. May 8,1881). (Coroner's case).

Ruptpre of Ileum. Bruising of abdomen : general peritonitis.

14 (Finley) -Female, 24. May 1), 1889. Dr. Sutherland.
Py.kmia. Retropharyngeal abscess; thrombosis internal jugular and 
lateral sinus : abscess of dura mater ; collapse of lungs ; sclerosis mitral 
valve; cloudy swelling of liver and kidneys; acute enlargement of 
spleen; parovarian cysts; hydrosalpinx.

15 (Finley) Female, 49. May 12, 1889. Dr. Stewart.
Cancer of Pylorus infiltrating colon; secondary in liver: fusion of 
pulmonary valves; aortic endocarditis with incompetence: angioma of 
liver; caseous nodules in apices.

1» (Finley)—Female, 19. May 2H, 1889. Dr. Wilkins.
General Purulent Peritonitis. Extreme cirrhosisof kidneys ; acute
plastic pleurisy ; hydrosalpinx ; caseous nodules of lungs.

17 (Finley)—Male, 22. June 2, 1889. Dr. Stewart.
Chronic Phthisis with Cavities. Tuberculous enteritis; early 
tubercle of larynx; catarrhal gastritis; p.m. digestion and perforation 
of (esophagus.

18 (Finley)--Female, 18. June 2, 1889. Dr. Shepherd.
Stranoulated Inguinal Hernia. No gangrene or peritonitis.

19 (Finley)—Male, 20. June 5, 1889. Dr. Stewart.
Acute Parenchymatous Nephritis. Acute glomerulonephritis; hy
pertrophy and dilatation of heart; commencing atheroma of aorta; 
œdema of lungs; hyperivmia of intestines.

20 (Finley)—Male, fil. June 5, 1889. Dr. Stewart.
Cirrhosis of Stomach with ulceration. Cirrhotic kidneys; gall 
stones ; tabes dorsalis.

21 (Finlay)—Male, 49. June 9,1889. Dr. Stewart.
Multiple Lymphosarcoma ? of pleura and peritoneum; sub acute 
pleurisy and pericarditis with effusion ; tuberculosis ?

22 (Finley)- Female, 36. May 14, 1889. Dr. Wilkins.
Chronic Ulcerative Colitis. Fatty liver; chronic adhesive peri
tonitis.
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23 (Finley)—Male, 60. June 10, 1889. Dr. Wilkins.
General Arteriosclerosis. Occlusion of ventricles of brain ; 
miliary aneurysms ; obliterative endarteritis; hypertrophy and dila
tation of left heart ; sclerosis of valves; atrophy of liver; dilatation of 
stomach ; kidneys normal.

24 (Finley)—Male, 1^. June 20, 1880. Dr. Borland.
Perforative Appendicitis. Fœcal concretions in appendix ; acute 
septic peritonitis.

25 (Finley)—Male, 47. June 24, 1880. Dr. Stewart.
Angiosarcoma Right Crus Cerebri.

2(1 (Finley)—Male, 25. June 24, 1880. Dr. Wilkins.
Typhoid Fever. Ulceration of intestines ; perforation ; commencing 
general peritonitis ; acute enlargement of spleen.

27 (Finley)—Female, 21. June 25. Dr. Wilkins and Shepherd.
Right Empyæma. Thoracocentesis ; collapse of lung ; recent and old 
pleurisy ; fatty liver.

28 (Finley) Male, 27. June 27,1880.
Valvular Disease of Heart. Aortic incompetence ; old and recent 
aortic endocarditis ; slight sclerosis of mitral value ; universal synechias 
of pericardium ; hypertrophy and dilatation of heart ; «edema of lungs ; 
spleen large and firm.

20 (Finley)—Male, 20. July 2, 1880. Dr. Stewart.
Sunstroke. Alcoholism ; fluidity of blood, well marked rigidity in lower 
extremities ; absent in upper 17 hours p.m. Granular and fatty degen
eration with acute dilatation of both auricular and ventricular orifices ; 
Punctiform hæmorrhages lieneath epicardium ; «edema and hypericin la 
of lungs ; enlargement of solitary follicles throughout intestines ; early 
decomposition of organs.

30 (Finley)-Male. 50. July 0, 1880. Dr. Bell.
Scirrhus Adenocarcinoma of hepatic flexure of colon, with stricture ; 
trichinosis ; fatty liver with secondary cancer.

31 (Finley)—Female. 34. July 10,1889. Dr. Stewart.
Acute Parenchymatous Nephritis. Pregnancy ; fatty liver ; 
catarrhal ulcers of colon.

32 (Finley)—Male, 55. Aug. 9,1889. Dr. Wilkins.
Typhoid Fever. Ulceration of intestines (3rd week) ; parenchymatous 
degeneration of heart and liver; acute enlargement of spleen ; small 
cavity |at each apex ; ununited fracture right external condyle ; bullet 
embedded in frontal bone.

33 (Finley) -Female, 17. Aug. 13, 1889. Dr. MacDonnell.
Typhoid Fever. Ulceration of ileum and large intestine ; large soft 
spleen ; granular degeneration of liver and kidneys ; «edema of lungs ; 
slight chronic endocarditis of tricuspid and mitral valves.
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34 (Finley) -Female, 34. Aug. 13, 1880. Dr. Stewart.
Caheovs Pneumonia; left lung cavités at apex ; œdema and caseous 
pneumonia right lung ; universal pleural synechia- ; amyloid spleen liver 
and kidneys without enlargement ; amyloid intestines.

35 (Finley) Male, 51. Aug. 23, 1881). I)r. Mae Donnell.
Atrophic Cirrhosis of Liver. Jaundice ; granular and fatty degener
ation of heart; commencing atheroma of aortic valves : dilatation of 
lioth ventricles and auricular orlflees ; right hydrothorax : recent infarct 
of lung ; old Infarct of spleen and right kidney ; gastro intestinal 
catarrh ; prostatic calculi ; syphilitic ulceration and scarring of legs.

3ft (Finley)-Male. 30. Aug. 27, 1881). Dr. Fenwick.
Abscess of Liver. Dysenteric ulceration of large intestine : broncho
pneumonia.

37 (Finley)—Female, 6t$. Sept. 4, 1881). Dr. MacDonnell.
Acute Catarrhal Enterocolitis. Dilatation of stomach ; 
brown atrophy of liver ; pleural adhesions ; calcified apical nod
ules ; calcified and caseous bronchial glands ; fatty degenerat ion of heart 
with slight dilatation of ventricles ; no poison found chemically ; sus
pected ptomaine poison ; old perihepatic adhesions.

38 (Finley)—Male. 38. Sept. 10, 1881). Dr. Fenwick.
Py.emia. Left empyema ; right bronchopneumonia; acute plastic 
pleurisy ; parenchymatous degeneration of liver and spleen ; commi
nuted fracture of left thigh ; fatty degeneration of right ventricle. ; col
lapse ; induration and «edema of left lung.

30 (Finley)—Female, 10. Sept. 10, 1880.
Typhoid Fever (14th day). Swelling of Peyer'a patches and of solitary 
follicles of large intestine to within three inches of rectum ; cloudy 
swelling of liver ; enlargement of spleen and mesenteric glands; 
atelectasis and hyperiemia of bases of lungs.

40 (Finley)—Male 25. Dr. Blackader.
Abscess of Brain, left temporal lobe ; perforation of left squamous

41 (Finley)—Male, 45. Sept. 12, 1880. Dr. Wilkins.
Caseous Pneumonia. Caseous peribronchitis and cavity left lung ; 
right lung, no cavity ; slight tuberculous ulceration of ileum ; com
mencing tuberculosis of larynx.

42 (Finley) Male 23. Sept. 14, 1880.
Typhoid Fever (10th day). Enlargement of intestinal follicles with 
reticular ulceration ; enlargement of spleen and mesentrlc glands.

43 (Finley)—Male, 05. Sept. 15, 1880. Dr. MacDonnell.
' Valvular Heart Disease. Hypertrophy of heart, bilateral ; sclerosis 

of valves ; nutmeg liver ; ascites hydrothorax ; oedema ; catarrhal gas
tritis cyanotic induration of kidneys.



44 MONTREAL GENERAL HOSPITAL REPORTS

44 (Johnston) -Infant, 8 weeks. Sept. 27, 188$).
Marasmus. No special change in organs; eczema aliout buttocks ; 
syphilis?

45 (Williams)—Male, 25 days. Sept. 30. 1881).
Marasmus. No special change in organs.

46 (Williams)—Male, 1 month. Sept. 28, 1889.
Marasmus. Rachitis.

47 (Johnston)—Male, 50. Oct. 1, 188$). Dr. MacDonnell.
Gout ; Chronic Interstitial Nephritis. Severe urate deposit in 
kidneys ; extensive uratic arthritis and tenosynovitis throughout the 
whole body ; tophi ; follicular abscess of pharynx ; enlargement of 
posterior cervical glands ; acute left pleurisy with effusion ; ecchymosis 
of mucosa of stomach ; mehena.

48 (Johnston)—Private case. Oct. 4, 1880.
Medullary Cancer of Stomach in middle region, greater curvature ; 
secondary cancer of liver.

4$) (Johnston)—Male, 35. Oct. 6,1881).
Typhoid Fever. Vlceration of ileum, colon and appendix : a little 
blood in intestine aliove valve ; slaty pigmentation of Peyer's patches ; 
acute swelling of spleen and mesenteric glands; hyperiemia and par
tial atelectasis of both lungs at bases ; patency of foramen ovale ; slight 
hyaline degeneration of recti abdominales ; fatty liver ; ecchymoses on 
surface.

50 (Johnston)—Male, 74. Oct. 14,188$). Dr. Molson.
Interstitial Nephritis. Acute and chronic bronchitis ; dilatation of 
heart with fatty degeneration ; atheroma; nutmeg liver ; chronic ad
hesive peritonitis ; old tuberculosis at apices of lungs.

51 (Johnston)-Male, 27. Oct. 15, 1881). Dr. Roddick.
Fracture ok Left os Inno.minatum. Dislocation of both sacroiliac 
articulations ; Pott’s fracture of left leg ; laceration of intestines.

62 Johnston)—Female, 40. Oct. 21, 1889.
Acute Left Lobar Pneumonia with pleurisy ; multiple broncho-pneu
monia ; large soft spleen ; fatty liver.

53 (Johnston)—Male, 28. Oct. 27, 1889. Dr. Molson.
Mastoiditis, phlebitis of right lateral sinus and internal jugular. 
Chronic purulent right otitis media. Acute swelling of spleen with, 
multiple infarcts ; accessory spleen ; acute parenchymatous nephritis ; 
acute and chronic local peritonitis ; amenda ; slight catarrhal enteritis ; 
hyperiemia of lungs with slight pneumonia.
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54 (Johnston»—Female, 10. Oct. 29, 1889. Dr. MacDonnell.
Acute Meningitis (non-tubereulous). Sabacute pachymeningitis, with 
distension of ventricles ; acute pneumothorax from localized necrosing 
pleuritis of left lung ; luvmorrhage into papillary muscles ; optic 
neuritis.

85 (Johnston)—Male, 40. Oct. 31, 1889. Dr. Bell.
Fracture of lamina1 of 5th and 0th vertebrae. Laminectomy ; partial 
laceration and luvmorrhage of spinal cord.

56 (Johnston)—Male, 57. Oct. 31, 1889. Dr. MacDonnell.
Scirrhous Cancer of pylorus ; secondary cancer of right kidney and 
posterior mediastinal glands.

57 Female, 45. Nov. 4, 1889. Dr. Molson and Stewart.
Diphtheria of pharynx, larynx, trachea and bronchi. Kmphysemia 
and broncho pneumonia ; acute hteinorrhagic nephritis ; myoma uteri.

58 (Johnston)—Male, 27. Nov. 6th, 1889. Dr. MacDonnell.
Acute Lobar Pneumonia. Hu-morrhagic infarction of right lung; 
acute pleurisy ; acute croupous tracheitis ; parenchymatous nephritis ; 
foreign body in appendix vermlformis.

59 (Johnston)—Private case. Nox. 13, 1889. Dr. Browne.
Rupture of Heart. Haemorrhage into pericardium ; myomalacia 
cordis ; fat infiltration of heart ; atheroma of coronaries.

60 (Johnston)—Male, 67. Nov. 14,1889. Dr. Roddick.
Melanotic Sarcoma of Skin of Left Groin. Secondary in inguinal 
glands ; universal adhesive pericarditis ; mural thrombus with white 
softening of right ventricle ; grey degeneration of ctuliac ganglia ; pig
mentation of skin of forehead ; chronic granular kidneys ; thickening of 
spleen capsule ; hyaline thickening of splenic artery ; tuvmorrhoids ; com
plete fistula in ano.

61 (Johnston)—Female, 27. Nov. 15, 1889. Dr. Molson.
Acute Miliary Tuberculosis. Amenda ; broncho-pneumonia ; old 
apical cavities ; enlarged spleen ; tuberculosis of bronchial glands.

62 (Johnston)—Female, 63. Nov. 18, 1889.
Atrophic Cirrhosis of Liver. Emphysema ; obsolete tuberculosis of 
apices ; brownish rash on legs ; pedunculated cyst of right ovary ; ascites.

63 (Johnston)—Male, 50. Private case.
Chronic Interstitial Nephritis. Chronic ulcerative catarrhal 
colitis; enlargement of suprarenal capsules; fibrosis of co-liac plexus.

64 (Johnston)—Female, 22. Nov. 24, 1889.
Typhoid Fever (stage of healing with relapse). Multiple follicular 
ulceration of stomach with haunorrhagic erosions ; acute parenchy
matous nephritis ; abortion ; lactation ; suppurative left mastitis ; fatty 
degeneration of intima of aorta ; parenchymatous myocarditis ; slight 
laceration of cervix uteri.
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«6 (Johnston)-Female, 44). Nov. 30, 1881). Dr. MacDonnell.
Acute Lohak Pneumonia. Chronic insteratitial pneumonia with 
organization of the exudate; chalicosia ; acute purulent bronchitis ; 
caseous bronchial glands; brown atrophy of heart ; slight cloudy swell
ing of kidneys.

60 (Johnston)—Male, 49. Dec. 1, 1880. Dr. Molson.
Atrophic Cirrhosis of Liver. Acute tuberculous pleurisy and perito
nitis ; chronic pulmonary tul>erculo8is ; hiematoma in right iliac fossa 
(course not established); brown atrophy of heart; atheroma of aorta; 
cyanotic induration of kidneys ; luvmorrhagic infarction of spleen ; 
ulceration of ileum (tuberculous).

67 (Johnston)—Male, 55. Dec. 3, 188$). Dr. MacDonnell.
Cancer of Pylorus. Secondary in liver, lymph glands and perito
neum ; ascites ; chronic hypertrophic cystic gastritis ; chronic fu-tid 
bronchitis ; broncho pneumonia.

68 (Johnston)—Male, 40. Dec. 7, 1889. Dr. Bell.
Compound Fracture of left tibia and fibula. Exostosis of skull cap; 
osteophytes of dura mater.

69 (Johnston)—Female, 44. Dec. 12, 188$). Dr, MacDonnell.
Multiple Thrombosis and Recurrent Pulmonary Embolism. 
Thrombosis of femoral vein ; subacute peritonitis ; localized right 
adhesive pleurisy ; dilatation of both fallopian tubes ; interstitial 
pancreatitiswith cysts; ecchymosis of stomach; end-thrombosis of 
gastric veins; erythema nodosum ; ascites.

70 (Johnston)- Female, 17. Dec. 19, 1889.
Multiple Gangrene of Right Lung. Chronic mitral and acute 
mitral and aortic endocarditis ; universal pericardial synechia* ; 
hypertrophy and dilatation of both sides of heart ; obliterative throm
bosis of left internal jugular, vertebral and innominate veins ; throm
bosis of left femoral vein ; embolism of pulmonary arteries ; acute 
bronchitis ; acute right pleurisy with effusion ; red atrophy of liver ; 
cyanotic induration of kidneys; ascites; anasarca.

71 (Johnston)—Female, 4. Dec. 20, 1889.
Diphtheria of pharynx, larynx, trachea and main bronchi. Hyper- 
ivmia of both lungs; slight bronchopneumonia; cloudy swelling of 
kidneys ; slaty pigmentation of Peyer's patches.

72 (Johnston) -Male, 55. Dec. 21, 1889. Dr. Molson.
Chronic mitral endocarditis; dilatation and hypertrophy both sides of 
heart ; mural thrombi ; brown induration with multiple infarcts ; double 
hydrothorax : cyanotic atrophy of liver ; chronic interstitial nephritis.

73(Johnston)—Male, 24. Dec. "23,1889. Dr. Roddick.
Laceration of Urethra behind bulb. Moderate stricture of urethra ; 
congestion of kidneys ? cloudy swelling of liver ; ecchymoses of stomach 
and heart ; calcification of bronchial glands ; toxæmia. (0
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74 (Johnston)—Male, 55. Dec. 28, 1889. Dr. MacDonnell.
Cerebral Hæmorbhage ( recurrent ). Chronic interstitial 
nephritis ; albuminuric retinitis ; atrophy of tongue ; arterio sclerosis ; 
hypertrophy of heart ; chronic mitral endocarditis ; old healed tubercles 
at left apex ; acute broncho pneumonia ; emphysema ; slight brown indu
ration of lungs.

75 (Johnston)—Male. Dr. MacDonnell.
Chronic Interstitial Nephritis. Hypertrophy of heart with dila-

1890
1 (Finley)—Male, 55, Jan. 22nd. 1890. Dr. MacDonnell.

Acute Lobar Pneumonia, left upper lobe. Hypertrophy and dilata
tion of heart ; chronic aortic endocarditis with fusion of segments ; 
acute endocarditis with small aneurysm of sinus valsala- and of pars 
membranosa : slight mitral endocarditis; cyanotic induration of kid- 
nies and spleen infarct of spleen.

2 (Johnston)—Male, 49, Feb. 3rd, 1890. Dr. MacDonnell.
Acute Lobar Pneumonia, left base. Acute ftbrinous pleurisy ; em
physema ; acute parenchymatous nephritis and chronic interstitial 
nephritis ; pyelitis and hydronephrosis ; chronic purulent prostatitis ; 
brown atrophy of heart ; fibrous nodule, free in peritoneum. Nothing 
abnormal in pancreas or brain.

3 (Johnston) -Female, ($0, Feb. 2nd, 1890. Private case.
Chronic Mitral Endocarditis, with stenosis. Dilatation and 
hypertrophy of heart; slight interstitial nephritis; ascites; hydro
thorax.

4 (Johnston) Male, 44, Feb. 6th, 1890. Dr. MacDonnell.
Aneuryism of Transverse Arch of Aorta. Moderate compression 
of trachea; hyperæmln of lungs; cyst In wall of gall bladder; phle
botomy.

5 (Johnston)—Male, 33. Dr. Bell.
Stricture of Urethra; chroniccystritis; prostatitis; pyelonephritis; 
emphysema of lungs : thickening of capsule of spleen.

6 (Johnston)—Male.
Chronic Suppurative Tuberculous Urethritis. Diphtheritic 
haemorrhagic cystitis ; multiple chronic interstitial nephritis ; obsolete 
apical tuberculosis ; chronic interstitial pneumonia right lung ; brown 
atrophy of heart and liver ; bed sores.

7 (Johnston)—Female, 25, Feb. 8th, 1890. Dr. MacDonnell.
Influenza. Multiple Miliary Hiemorrhages of white substance of 
brain, especially in internal capsule ; bronchopneumonia; acute glome- 
rulo nephritis.
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8 (Johnston)—Male, 37, Feb. Hth, 1890. Dr. Bell.
Double Hernia. Radical operation. Slaty pigmentation of peri
toneum in iliac regions ; bronchopneumonia; slight fatty liver ; cyst in 
left corpus callosum (lymphatic cyst).

9 (Johnston)—Male, 23, Feb. 10th, 1890.
Acute Tuberculous Meningitis. Chronic pulmonary tuberculosis ; 
excision of left testicle (for tubercle) ; atrophy of left seminal vesicle ; 
chronic abcess in right kidney and left pectoral region ; calcification in 
tonsils.

10 (Johnston)—Male, 50, Feb. 10th, 1890. Dr. MacDonnell.
Crlbbral H emorrhage Aneurysm ; rupture of angioma of liver ; 
slight interstitial nephritis arteriosclerosis ; hypertrophy of heart.

11 (Johnston) -Male, 34, Feb. 19th, 1890. Dr. MacDonnell.
Aneurysm of Arch. Rupture into posterior mediastinum, with 
formation of false aneurysm, which ruptured into stomach ; 
hæmorrhage into sheath of vagus nerve ; recent and old infarcts of 
lungs ; enlargement of spleen ; blood clot in stomach and duodenum.

12 (Johnston) Feb. 20th, 1800.
Chronic Phthisis with cavities (both lungs); caseous pneumonia; 
universal adhesive pleurisy.

13 (Johnston)—«0. Private case.
Pyæmic Abscesses in great omentum, mesorectum and gastro 
hepatic omentum ; abscesses in spleen ; thrombi in lx>th iliac 
veins ; pneumonia.

14 (Johnston)—Female, 50, Feb. 28th, 1890. Dr. Molson.
Pulmonary Embolism and Multiple Gangrene of Lung. Right 
pleurisy with effusion ; nutmeg liver ; myoma uteri ; anomaly of renal 
vessels, branch of renal artery given off from aorta, a bifurcation, 
hypertrophy and dilatation of heart.

15 (Johnston)—Male, 19, March 2nd, 1890. Dr. Bell.
Ulcerative Malignant Endocarditis of mitral and aortic valves ; 
miliary embolic suppurative nephitis ; acute septic miliary infarcts of 
spleen ; stricture of urethra ; fistula in perineo ; hyperocmia and atelec
tasis base of right lung ; chronic adhesive local peritonitis and pleuritis 
without <edema of arachnoid ; streptococcus infection.

10 (Johnston)—Male, 22, March 4th, 1890. Dr. MacDonnell.
Acute Double Pleurisy. Phlegmon of deep cervical fascia and medi
astinum ; acute pericarditis ; chronic enlargement of spleen ; cloudy 
swelling of kidneys ; chronic local peritonitis ; caseation and 
calcification of bronchial glands.
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17 (Johnston)—Male, 28, March 7th, 1800.
Acute Meningitis. Right purulent otitis media ; gonorrlm-a ; casea
tion of bronchial glands; hyaline appearance of kidneys without amyloid 
reaction.

18 (Johnston)—Female, 42, Mardi 10th, 1800. Dr. Hell.
Ball Thrombus L. Auricle, Chronic Mitral Endocarditis, with 
stenosis ; dilatation of left auricle, embolism and secondary thrombosis 
of iliac arteries ; gangrene of left foot and leg ; acute synovitis of left 
knee ; nutmeg liver ; brown induration of lungs ; infarcts of kidneys 
and spleen ; hydrothorax.

10 (Johnston)—Private case.
Suppurative Cholecystitis, with perforation; gall atones; chronic 
adhesive peritonitis and acute general purulent peritonitis ; broncho
pneumonia.

20 (Johnston)-Male, 32, March 21st, 1800.
Colloid Cancer ok Bladder. Secondary in pelvic glands ; cystotomy 
operation ; double hydronephrosis ; anasarca hydrothorax; hydroperi
cardium (edema of lungs ; bronchopneumonia ; hy|>crtrophy of heart 
with dilatation ; fatty degeneration of heart.

21 (Johnston) —Male, 64, March 24th, 1800. I)r. Mac Donnell.
Acute Lobar Pneumonia right lower and middle lobes. Chronic 
interstitial pneumonia; chronic adhesive pleurisy and acute fibrinous 
pleurisy ; hypertrophy of heart ; hypertrophy and cirrhosis of kidneys.

22 (Johnston)—Female, 20, March 31st, 1800. Private.
Chronic Ulcer of Stomach. Perforation ; acute peritonitis; amenda.

23 (Johnston)—Female, 02. Dr. Molson.
Cancer of Stomach at Fundus. Secondary in portal glands ; peri- 
splenitic abscess ; acute peritonitis ; bronchopneumonia ; brown atrophy 
of heart ; arteriosclerosis nodosa.

24 (Johnston)—Female, 14, March 31st, 1800. Dr. Bell.
Retropharyngeal and Retrchesophaobal Caseous Tuberculous 
Abscess. (Edema and emphysema about neck ; acute right pleurisy ; 
acute (tuberculous?) peritonitis ; infiltration of sheaths of pneumogas- 
tric nerves; no caries of cervical vertebra*; constriction of «esophagus.

25 (Johnston)—Male, 55, April 10th, 1800. Dr. Ross.
Aneurysm of Aorta in ascending arch. General arteriosclerosis of 
aortic valve ; dilatation and hypertrophy with fatty degeneration of 
heart ; chronic adhesive pleurisy ; interstit ial pneumonia ; calcified 
bronchial glands ; chronic enlargement of spleen ; cyanotic induration 
of kidneys and liver; Licbermcister's furrows ; angioma of liver.

5
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26 (Johnston)—Male, 61, April 10th, 1890. Dr. Fenwick.
Suicide, by revolver wound of brain. Fracture of right orbital plate, 
right lachrymal and nasal bones ; suppuration in track of wound ; 
abscess in right antrum of Highmore ; chronic hypertrophic rhinitis ; 
laceration of anterior frontal region, right side ; acute septic meningitis.

27 (Johnston)—Female, 3A.
Acute Broncho pneumonia. Catarrhal laryngitis.

28 (Johnston)—Male, 50, April 22nd, 1890. Dr. Mac Donnell.
Sub-acute Left Pleurisy and Empyema. Chronic aortic endocarditis 
with hypertrophy and dilatation ; chronic adhesive pericarditis; cyanotic 
induration of kidneys and spleen with thickening of spleen capsule ; 
nutmeg liver; chronic local peritonitis ; right inguinal hernia ; right 
hydrocele ; necrosing ostitis I. tibia; thrombosis right branch of hepatic

29 (Johnston) - Female, April 22nd, 1890. Dr. Ross.
Chronic Phthisis, with cavity. Tuberculous laryngitis and tracheitis; 
chronic adhesive pleurisy and recent tuberculous pleurisy ; tuberculous 
bronchial glands ; tuberculous ulceration small and large intestine; 
miliary tubercles of kidney and liter ; amyloid stomach, bladder, 
liver, kidney, and pancreas ; infarct and tubercle of spleen ; bed sores ; 
patency of foramen ovale.

30 (Johnston) —Male 57, April 26th 1890. Dr. Wilkins.
Double Acute Pneumonia, of upper lobe ; acute left pleurisy ; slight 
chronic endocardits ; slight brown atrophy of heart ; diverticula of 
colon ; fatty liver ; cloudy swelling of kidneys.

31 (Johnston)—Female, 50, May 3, 1890.
Cancer of Uterus, infiltrating sigmoid flexure and rectum ; secondary 
cancer of liver; chronic pulmonary tuberculous, miliary tuberculosis of 
liver; tuberculous peritonitis ; cancer of K. ureter It. hydronephrosis ; 
brown atrophy of heart ; milk patch.

32 (Johnston)—Male, 22, May 5, 1800. Dr. Ross.
Duodenal Ulcer, perforation, peritonitis and It. pleurisy.

33 (Johnston)—Female, May 5, 1890. Dr. Shepherd.
Renal Calculus, nephrectomy left kidney ; pyelonephritis on R. side,

34 (Johnston)—Private Case. Dr. Buller.
Sarcoma of Pituitary Gland, large round-celled ; optic neuritis 
and atrophy.

35 (Johnston)—Emphysema and oedema of lungs; chronic and acute bron
chitis ; nutmeg liver, interstitial nephritis (diffuse) ; dilatation of heart 
with fatty degeneration ; fusion of aortic cusps and sclerosis.
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36 (Johnston)—Female 33.
Acute left lobar Pneumonia, both lobes; acute pericarditis ; acute 
It. pleurisy ; parenchymatous nephritis and hepatitis; acute swelling of 
spleen ; subinvolution ; puerperal state ; thrombi beneath placental 
site, firm acute aortic endocarditis with perforation, and long tihrinous 
tag attached.

37 (Johnston)-Female, 33.
Acute General Peritonitis. Chronic and acute parametritis; 
gangrenous cyst in region of left fallopian tube ; cystoma left ovary ; 
R. pyosalpynx.

38 (Johnston)—Male, 10, May, 20, 1800. Private case.
Tuberculous Meninoitm. Brain only examined.

30 (Johnston) -Male. 40, May 20, 1800. Dr. ltoss.
Cerebral Plumbism. Atrophy of brain cortex ; neuro-retinitis ; 
lueinorrhage into pons ; enlarged spleen ; kidneys not cirrhotic.

40 (Johnston)—Male, 42, June 6, 1800.
Chronic Phthisis with Cavity. Interstitial pneumonia ; tubercles in 
spleen and wall of intestines, Cyst R. epididymis ; tuberculous laryn
gitis; slight mitral endocarditis; tubercles In liver ; caseous abscess in 
wall of bladder.

41 (Johnston)—Male, 7 months. Dr. Corsan.
Chronic Tuberculosis, Part of R. Lung; chronic pleurisy; acute 
miliary tuberculous liver, spleen and right lung ; caseous epigastric and 
bronchial glands; tuberculosis of heart muscle and endocardium of 
mitral ring.

42 (Johnston)—Male, 43, July, 27, 1800.
Riuht Pyelonephritis. Nephrotomy, purulent cystitis ; old stricture 
of urethra ; old mitral endcarditis ; old infract of spleen.

43 (Johnston)—Male, «17, July 30, 1HII0.
Acute Lobar Pneumonia. Red hepatization right lower lobe ; old 
infarcts of lung with emphysema of both lungs ; hypertrophy and 
dilatation of heart; fatty liver ; infarcts spleen and kidneys.

44 Female (20) August 5. 1800. Dr. Ross.
Obstructive Jaundice; acute parenchymatous nephritis; gallstones ; 
liver 2,750 grms. ; soft

45 Male (24) Aug 12,185X1. Dr. Shepherd.
Riuht Pyci.onephritis. Left hydronephrosis ; stricture of urethra.

40 Not entered.
47 (Johnston)—Male, 23.

Typhoid Fever. Ulceration of solitary follicles in large intestine and 
of Peyers patches ; acute enlargement of spleen and mesenteric glands ; 
cloudy swelling of liver.



52 MONTREAL GENERAL HOSPITAL REPORTS

4S (Johnston)—Mule, 61, Sept. 14. 1800.
Chronic Phthisis, with cavity pulmonary hu'iuorrhnge ; recurrent tibro- 
surcotna of skin of abdomen.

40 (Johnston) Male, 20, Sept. 24, 1800.
Acute Pneumonia, right lung; acute double pleurisy; small ha-mato- 
inata beneath capsule of spleen.

«0 (Johnston)—Male, Sept. 24,1800. Private case.
Cerebral Hemorrhage; tine aneurysin of inferior cerebellar artery; 
slight interstitial nephritis ; pressure upon medulla.

51 (Johnston)—Female, 80, Oct. 5, 1800. Dr. Bell.
Malignant Adenoma of It. Kidney and suprarenal ; gangrenous and 
putrid It. perinephritis ; old apical tubercles both lungs with acute 
miliary tubercle apex of It. lung, and acute It. pleurisy ; cystoma It. 
ovary. Amenda.

52 (Johnston)—Male, 52, Oct. 8, 1800. Dr. Bell.
Epithelioma of Tongue. Secondary in lungs ; excision of tongue; 
multiple necrosing pneumonia ; arteriosclerosis.

58 (Johnston) Female, 00, Oct. 10, 1800. Dr. Wilkins.
Cancer of Stomach, diffuse form with cirrhosis and diminution in 
size; chronic stenosing mitral endocarditis; brown atrophy heart and 
liver ; calculus of left kidney.

54 (Johnston)—Male, 80, Oct. 22, 1800. Dr. Wilkins.
Syphilitic Ulceration of Large Intestine, adhesive perityphlitis 
from ulcer of rectum and descent of rectum on right side ; syphilitic 
ostitis and periostitis of tibia and cranium; «edema of lungs; broncho
pneumonia; amyloid kidney and chronic parenchymatous nephritis; 
ulceration of pharynx ; cirrhosis of Mvcr; f«ecal concretion in appemlix ; 
local adhesive peritonitis.

55 (Johnston) Female, 28, Oct. 28,1800. Private case.
Chronic Ui«cer of Stomach and perforation. Acute purulent per
forative peritonitis. Parenchymatous swelling of kidneys and liver, 
spleen and heart.

56 (Johnston)—Male, Nov. 7,1800. Verdun Asylum.
Diffuse Sclerosis of Brain, thickening and opacity of pia ; subdural 
nodule over It. hemisphere ; enlargement of supra renais.

57 (Johnston)—Female, 51, Nov. 20, 1800. Dr. Gardner.
Scarcoma of Uterus, abdominal hysterectomy ; acute peritonitis with 
serous effusion ; cysts of spleen ; arterio sclerosis ; elongation left lobe

58 (Johnston)—Male, 50, Nov. 20, 1800. Dr. MacDonnell.
Diabetes, acetonuria; chronic phthisis ; slight interstitial pleuritis ; 
brain normal.
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59 (Johnston)—Male, 50, Nov. 22. Private ease.
Diabetes, acetonuria ; thickening of pia : brain t issue firm hut no focal 
disease ; pancreas normal ; kidneys large and firm, contain a few cysts.

00 (Johnston)—Male, -10, Dec. 0, 1H90. Dr. Mac Donnell.
Chronic Mitral and Aortic Endocarditis. Dilatation and hyper
trophy of heart; universal adhesive pericarditis ; cyanotic induration of 
lungs, liver and kidneys ; old infarcts in spleen and kidneys ; anasarca ; 
ascites ; R. hydrothorax ; chronic left otitis media.

01 (Johnston)-Male, 4, Dec. 0, 1800, Dr. Corsan.
Acute Broncho-Pneumonia and catarrhal rhinitis : polypoid throm
bus of it. auricle.

02 (Johnston) Male, Dec. 9. Private case.
Chronic Phthisis, with cavity of left, lung. Left tuberculous pleurisy 
with effusion ; amyloid spleen, liver and kidney.

63 (Johnston)—24 years, Dec. 10. Private case.
Acute Broncho-Pneumonia, thrombus in longitudinal sinus and right 
renal vein.

04 (Johnston)—Male, 34, Dec. 20. Dr. Molson.
GoNORRHtEAL Ulcerative Eniiocarditis of triscuspid and aortic 
valves involving septum membranaceum ; slight dilatation and hyper
trophy of heart ; chalicosis lungs with slaty pigmentation ; chronic 
bronchitis and bronchiectasis ; chronic interstitial pneumonia dis
seminated ; chronic purulent urethritis; enlargement of spleen, liver and 
kidneys.

05 (Johnston)—Male, 30. Dec. 14, 1890. Dr. Molsom
Emphysema. Dilatation and hypertrophy of heart ; cyanotic induration 
of kidney ; multiple sclerosis of brain with superficial hivmorrhages.

00 (Johnston)—Male, 10.
Chronic Parenchymatous Nephritis. Hypertrophy of left ven
tricle ; gliosis ; old apoplectic cyst ; uriemia.

07 (Finlay)—Male, 54.
Stricture of Urethra ; Enlarged Prostate; cystitis; hydro
nephrosis ; hypertrophy of left ventricle ; Liebermeister's furrows.

08 (Finlay)—Male, 21, Dec. 24,1890.
Profound An.emia ; dilatation and hypertrophy of heart : fatty heart ; 
petechia* mucosa of colon.

09 Male, 19, Dec. 30, 1890. Dr. Mac Donnell.
Appendicitis, perinephritic abscess ; acute purulent peritonitis ; acute 
swelling of spleen, kidneys and liver.
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1891
[1 to 19—Records lost].
20 (Johnston)—Male, 28. March 9th, 1891. Dr. MacDonnell.

Adenoid Cancer of Ileum near valve ; chronic adhesive peritonitis 
with ulceration and llstula of ileum ; cloudy swelling and slight inter
stitial nephritis.

[21 to 28—Records lost],
29 (Finley)—Male, 55. April 22nd, 1891. Dr. Ross.

Cortical H.kmorrhage ok Brain. Atrophy and hydronephrosis of 
R. kidney ; enlargement (compensatory! of left kidney ; fatty and 
cirrhotic liver ; enlarged spleen ; old fibroid nodules and adhesions of R. 
apex ; calcareous bronchial glands ; (edema of lungs ; atheroma of 
abdominal aorta.

.'10 (Finley)—Male. 23. May 3rd, 1891.
Acute Pneumonia, lower lobe of It. lung ; acute bronchitis ; hyper
trophy of left ventricle.

31 Finley)—Male, 50. May 4th, 1891. Dr. Wilkins.
Primary Purulent Pericarditis ; slight fibrinous pleurisy.

32 (Finley)-Male, 48. May 11th, 1891. Dr. Wilkins.
Acute Nephritis. Hypertrophy of left ventricle with slight fibrosis 
tip of papillary muscle ; right hydrothorax : hydropericardium ; tedema 
of lungs.

[33—Record lost. ]
34 (Finley)-Female, 24. May 13th, 1891. Dr. Wilkins.

Tuberculous Meningitis. Caseous nodule in cerebellum ; broncho
pneumonia left lowet lobe : cystoma of ovaries ; no appearance of 
miliary tubercles in organs.

35 (Finley)—Female. May lltli, 1891. Maternity.
Acute Meningitis of pia and dura over left convolutions; no spinal 
meningitis ; no cause discovered ; cloudy swelling of liver, kidneys and 
spleen.

36 (Finley)—Male, 34. May 16th, 1891. Dr. Wilkins.
Acute Ascending Paralysis ; no lesions of organs noted at autopsy ; 
brain and cord normal.

37 (Finley) Male, 42. June 1st, 1891. Dr. Ross.
Pneumonia ok Right Base With Acute Pleurisy. Cirrhotic kid
neys ; hypertrophy of left ventricle ; cirrhosis of liver ; chronic 
necrosing ostitis of skull cap (syphilitic ?).

38 (Finley)—Female, 18. June 7th, 1891. Dr. Roes.
Acute Multiple Pneumonia, Right Upper Lobe. Acute swelling of 
spleen, liver and kidneys; thrombosis of right iliac vein ; catarrhal 
ulceration of large intestine ; old thickening of mitral valves ; old 
infarcts of kidneys.
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30 (Finley)—Child, 0 day*. May IHth, IHül.
Acute Cerebko Spinal Meninoitir. Child of No. 35,1801.

40 (Finley)—Male, 52. June 20th, 1801. Dr. Ross.
Perforative Appendicitis. Localized purulent peritonitis ; unusual 
site of appendix ; patent tunica vaginalis with communicated peritoni
tis ; cellulitis of abdominal wall ; acute right pleurisy ; slight atheroma 
of aortic valves.

40 a (Finley)—Female, 52. June 22, 1891. Dr. Ross.
Primary Cancer ok Breast. Secondary in vertebra*, liver, ribs and 
pleura*.

41 (Finley)—Female, 4.J. June 23, 1891. Dr. Corson.
Diphtheria of pharynx, larynx and trachea ; bronchopneumonia; 
cloudy swelling of liver.

42 (Finley)—Male, 52. July 7,1891. Dr. Armstrong.
Pyæmia. Right empyema ; acute left pleurisy ; miliary abscesses heart 
and kidneys ; stricture of urethra ; chronic dilatation and hypertrophy 
of bladder : slight atheroma of aortic and mitral valves ; gummatous 
scars of liver and skin ; gallstones.

43 (Finley) -Male, 51. July 27, 1891. Dr. Molson.
Cancer ok (Esopiiaovs. (Aspiration f) pleuro pneumonia; acute 
general peritonitis ; secondary cancer of liver, mesentery and omentum; 
angioma of liver.

44 (Finley) Female, 22. July 28, 1891. Drs. Shepherd ami Blrkett.
Abscess ok Left Lobe of Cerebellum. Chronic inflammation of 
left typanum and mastoid ; lateral sinus normal. Only head examined.

45 (Finley)—Verdum Asylum case. Dr. Burgess.
Sarcoma ok Brain lying to right side of pons and replacing right lobe 
of eerebullum.

4(1 (Finley) -Male, 3(1. Aug. 8, 1891.
Fracture ok Right Syu a mo-Temporal Bone. Fracture of right 
femur and right side of pelvis. Fell down elevator shaft.

47 (Finley)—Male, 58. Sept. 30, 1891. Dr. Armstrong.
Tetanus. Crush of leg ; (Ry. accident ) ; amputation twice first time 
wound very foul and flaps sloughed ; some interstitial nephritis ; no 
tetanus bacilli found in wound ; organs showed nothing special.

48 (Finley)—Male, 2.J.
Acute Meningitis. Greenish gelatinous lymph over frontal and 
parietal lobes ; no evidence of tubercles at vessels ; interpeduncular 
space free ; tympana normal ; non-tubereular.



MONTREAL GENERAL HOSPITAL REPORTS56

1892
1 to 19—Reports missing.

90 (Finley)—Female, 40. April 3, 1802. Dr. Armstrong.
Cerebral H.emorriiagk It. Arteriosclerosis ; hypertrophy of left 
ventricle; cirrhotic kidney ; It. kidney converted into a mass of small 
cysts at its lower end.

21 (Finley)—Infant. April », 1892. Maternity.
Py emia. Suppurative omphalo phlebit is ; peritonitis ; multiple absces
ses; parenchymal Ions degeneration of liver, spleen and kidneys.

22 (Finley) Male, 40. April 24, 1892. Private.
Fibroid Heart. Atheroma of aorta ; atheroma of coronaries.

211 (Finley) - Male, 24. April 27, 1802. Dr. .1. A. Hutchinson.
Depressed Fracture ok Skull. Abscess of left frontal lobe of brain; 
staphylococcus pyogenes aureus infection.

24 (Finley)—Female, 50. April 28, 1892. Dr. Itoss.
Abscess ok Liver. rd gallstone; contraction of gall-bladder;
dilat ation of Idle ducts ; no jaundice.

25 (Finley)—Male, (10. May 11, 1892. Dr. Wilkins.
Py.emia. Abscesses of neck near thyroid ; cirrhosis of liver.

20 (Finley) Male. May II, 1892.
Sacculated Aneurysm ok Descending Arch ok Aorta. Rupture 
into «esophagus.

27 (Finley)—Male, 48. May 19, 1802. Dr. Ross.
Acute Right Lobar Pneumonia. Calcified adhesions left pleura; 
milk patches ; fatty liver.

28 (Finley)—Female, 214. May 20, 1892. Dr. Finley.
Typhoid Fever Perforation and Peritonitis. Cloudy swelling 
of liver and kidneys ; spleen small 95 grins ; commencing atheroma of

29 (Finley) -Male, 215. May 27, 1892. Dr. Ross.
Miliary Tuberculosis ok Lungs. Caseous tubercles in epididymis 
and each lolie of prostat e ; sebaceous cyst of back.

2tll (Finley)—Male, 2121. May 211, 1892. Dr. Ross.
Angina Pectoris. Atheroma of aorta ; atheroma and stenosis of 
coronary arteries ; fatty degeneration of heart.

211 (Finley)—Male, 28. .lune 2, 1892. Drs. Stewart and Ross.
MITRAL Stenosis. Hypertrophy ami dilatation of left auricle ; cyanotic 
induration of lungs.

B5C
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32 (Finley)—Male, 35. June H, 1862, Dr. Armstrong.
Spinal Mentnuitis and Compression Myelitis. Gummatous tumor 
of cord ; gummutain teste#, liver, spleen and lungs.

33 (Finley)—Male, 112. June 15, 1802. I)j\ Ross.
Primary Cancer in Bile Ducts, secondary in liver and glands of 
portal llssure, also in retro-abdominal and retro-thoracic glands ; jaun
dice. ,

31 (Finley) Female, 15. June 1(1, 18112. Dr. Wilkins.
Tuberculosis of Both Lunus, with Cavities. Tuberculous salpin
gitis ; tuberculous peritonitis and tuberculous ulceration of intestines ; 
left pneumothorax.

35 (Finley)—Male, (Ml. June 111, 1892. Dr. Ross.
Adenoid Cancer of Stomach. Secondary cancer of liver ; recent peri
tonitis with elVuslon ; minute lihroid patch in heait ; adhesions of bases 
of lungs.

30 (Finley)- Female, 34. June 21,18112. Dr. Wilkins.
Miliary Abscesses of Liver. Gallstones; dilated bile-ducts; con
tracted and thickened gall-bladder; old appendicitis.

37 (Finley)—Male, 41. June 21, 1892. Dr. Ross.
Tuberculosis, Tuberculous carles of spine, lumbar region ; psoas ab
scess (double caseous) ; miliary t uberculosis of lungs, kidneys, liver and 
spleen ; tuberculous meningitis and |>ericarditis.

38 (Finley) Male, 01. June 27,1892. Dr. Bell.
Enlarged Prostate; Pyelitis and Multiple Abscesses of Kid
neys. Superllcial necrosis of prostate ; hypertrophy of bladder.

39 (Finley) Female, 71. June 28, 1892. Private.
H.emorriiAnic Infarction and Ruptureof Heart. Sudden death. 
Calcareous degeneration of coronary arteries, with thrombosis; senile 
atrophy of kidneys ; polypus of cervix uteri.

40 (Finley)—Female, 32. June 30, 1892. I)rs. Duller and Stewart .
Phlegmonous Erysipelas of Left Leu andTiiioh. Aortic stenosis; 
hypertrophy of left ventricle ; atheroma of aorta ; fibroid testicle (syphi
lis?).

41 (Finley)—Female, 5. July 3,1893. Dr. Wilkins.
Diphtheria of larynx and trachea; broncho pneumonia; inflation of 
lungs ; slight mitral endocarditis.

42 (Finley)—Female, 23. July 10,1892. Private.
Emboli in Vena Cava and Pulmonary Arteries. Thrombosis of 
left iliac vein ; (edema of lungs ; amenda ; recent pregnancy.
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43 (Finley)-Male, 1». July 13, 1802. Dr. Roe*.
Tuberculosis. Tuberculous ourles of dorsal vertebra* ; tubercles of 
lungs, liver, kidneys and spinal membranes; compression myelitis.

44 (Finley)-Male, 4H. July 1», 1 802.

Suppurative Nephritis. Stricture of urethra; slight hypertrophy of 
bladder; chronic cystitis ; abscess of scrotum ; II broid testicles ; emphy
sema; hypertrophy of heart ; atheroma of aorta.

45 (Finley)—Female, 33. July 23,1892. Dr. Wilkins.
Acute Peritonitis and pleurisy ; biliary calculi ; perforation of gall
bladder; ovaries enlarged and fibroid.

46 (Finley)—Male, 11. July 28, 1802. I)r. Wilkins.
Tuberculosis of mesenteric glands, intestines and lungs; acute mitral 
endocarditis.

47 (Finley)—Male, 23. Aug. 1, 1802. Dr. Shepherd.
Appendicitis. Pelvic abscess ; laparotomy.

48 (Finley)—Female, 21. Aug. 2, 1882. Dr. ltoas.
Phthisis. Large cavities at both apices ; tuberculous ulcers of colon ; 
chronic adhesive pelvic peritonitis.

40 (Finley)—Female, 60. Aug, 4,1802. Dr. Finley.
Glioma R. Optic Thalamus. Uterine libroid ; atrophy of organs.

50 (Finley) Male, 31. Sept. 31, 1802. Dr. Stewart-
PULMONARY Phthisis of Both Lungs, with Cavities. Chronic 
pleurisy; serous pericarditis ; atrophy of right shoulder muscles; sup
purative arthritis right shoulder.

Til (Finley)—Female, 20. Sept. 4, 1802. Dr. Wilkins.
Py.kmia. Typhoid fever ; suppurative infarctive nephritis ; dilatation 
of R. ureter; subinvolution of uterus; puerperal state ; eleventh day 
after miscarriage (still-born 7 months); swelling of spleen with infarcts; 
parenchymatous degeneration of liver; acute R. pleurisy.

52 (Finley)—Female, 50. Sept. 5, 1802. Dr. Stewart.
Broncho-Pneumonia. Hypertrophy of heart with adhesive pericar
ditis ; atheroma of aortic valves ; atheroma of aorta.

53 (Finley) Female, 28. Sept. 9, 1802. Dr. Ross.
Carbuncles ; no other gross lesions.

54 (Finley)—Female, 48. Sept. 11, 1802. Dr. Shepherd.
Multiple, Aneurysms of Superior Mesenteric Artery, with 
Rupture into Peritoneal Cavity. Dissecting aneurysm of abdominal 
aorta: aneurysm of right suliclavian ; early interstitial nephritis ; 
hypertrophy and fibroid change of left ventricle.
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55 (Finley)—Female, 58. Sept. 14,181)2. Dr. Armstrong.
Strangulated Hernia. 1 hemorrhagic infiltration of ileum at one 
point ; atheroma of aortic valves.

5(i (Lafleur)—Female, 3. Oct. 28, 181)2.
Scarlatina. Pseudomembranous pharyngitis, rhinitis and laryngitis ; 
localized pneumonia of left lung; tuberculous adenitis bronchial glands ; 
bilateral purulent otitis media.

57 (Lafleur)—Male, 3. Nov. 12, 181)2.
Diphtheria of tonsils, pharynx and uvula, larynx and trachea ; bron
chopneumonia and lung inflation ; p.m. invagination of small bowel.

58 (UiHeur)-Malc, 43. Nov. 22, 181)2.
Chronic Interstitial Nephritis. Chronic right pleurisy ; emphy
sema and ivdema of both lungs ; chronic gastritis; chronic purulent; 
bronchitis ; fatty liver.

n!> (Adaml)—Female. Nov. 23, 181)2.
Py.kmia. Retained suppurati ng placenta; pymmlc infarct lower lob® 
right lung ; right empyamia ; varicose veins.

<H) (Adami)-Female, 32. Nov. 23,181)2.
Necrosis (Gangrene?) ok Lung. Old pleurisy with adhesions; Inter
stitial nephritis ; dilatation and hypertrophy of heart with sclerosing 
endocarditis.

61 (Finley) Male, 26. Dec. 3,1802. Dr. Bell.
H.kmorriiagic Pancreatitis. Fat necrosis; fatty liver: large firm 
kidneys ; a few ounces of brownish coloured fluid in peritoneum ; no 
peritonitis.

1893
I to 10 Reports missing.

II (Adaml)—Male, 88. .Ian. 23, 18113. Dr. Bell.
Carcinoma ok Prostate extending to the bladder, where it presents 
characters of an alveolar sarcoma ; dilated bladder ; secondary cancer in 
left inguinal glands and (around common iliac arteries) ; retroperitoneal 
glands; hydronephrosis; hydrothorax and «edema of lungs ; atheroma 
of aorta, carotids and cerebral arteries.

12 (Adami)-Male, 47. Feb. 10, 1803.
Softening ok Lekt Ascending Parietal Convolution. Hypostatic 
congestion and atelectasis of lungs ; fatty liver ; thickening of aortic 
valves ; fatty change of kidneys ; bedsores.

13 (Adami)—Pernicious An.emia.
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14 (Adami)—Male, 81. Feb. 22, 1H1KI.
Chronic Fibrous Pachymeningitis near ascending parietal con
volution (lower end) with adhesion to pia ; heart enlarged and fatty; 
perihepatitis fibrosa. Paralysis L. leg.

15 (Adami)—Male, 85. Feb. 24, 1803, Dr. Stewart.
Arteriosclerosis. Hypertrophy and dilatation of heart ; embolic in 
farctof left ventricle ; interstit ial nephritis ; white infarcts of kidneys.

1(1 (Adami) Female, 72. Feb. 8, 1808. Dr. Stewart.
Hypertrophy of Heart and Chronic Kndocarihtis of Mitral 
and Aortic Valves. Hypertrophic ostitis inner table of frontal bone : 
ivory exostosis of It. petrous hone ; calcareous change of arteries at base 
of brain ; hydro! borax : ealeifleat ion of coronaries ; congestion of stomach 
and intestines ; rib indentations on liver ; ovaries look cartilaginous ; 
old fracture of It. 3rd, 4th and 5th ribs ; (edema of lungs

17 (Adami)—Female, (Hi. March 30, 1808. Dr. Molson.
Tumor of Corpus Callosum L. Frontal Region. Atheroma of 
abdominal aorta ; aneurysmal dilatation of sinuses of valsalva; brown 
atrophy of heart.

18 (Adami)—Male, 71. April 3, 1803.
Pyelonephritis. Phosphatic concretions of bladder; general hyper
trophy of prostate ; perineal cystotomy ; hypertrophy of heart ; arterio
sclerosis.

10 (Adami)—Male, 8 years. April 8, 1803.
Tuberculous Meningitis. Acute miliary tuberculosis; tuberculous 
mesenteric gland ; miliary tubercles of spleen and liver and lungs ; 
bronchopneumonia.

20 (Adami)—Male, 37. April 11, 1803.
Acute Tubercular Broncho-Pneumonia of Itioirr Lund. Sym
metrical sclerosis of Gall's column ; in lower dorsal region similar dé
générât ion of crossed pyramidal tract ; milk spots of heart ; dilatation ; 
cavity left apex ; constriction anterior of right lobe of liver ; tuberculous 
ulceration of intestines ; slight atheroma of aorta; syphilitic gumma 
of cord.

21 (Adami)—Male, 21. April 13, 1803.
Aortic Incompetence. Chronic general adhesive pericarditis ; dilata 
talion and hypertrophy of heart ; persistent foramen ovale ; congestion 
and i edema of lungs ; nutmeg liver; hogback kidneys ; anasarca.

22 (Adami)—Female, 73. April 15, 1803.
Multiple Softening of Cortex of R. Hemisphere. Atheroma of 
cerebral arteries ; brown atrophy of liver ; accessory spleen; cirrhosis 
of kidneys; degeneration of supra-renals (gray mottled) ; dilated and 
atrophied stomach.
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23 (Adami)—Female, 28. April 17,1803.
Miliary Tuberculosis of Pia and Cortex. Old phthisis both 
apices ; large cavity of left upper lobe ; acute tuberculous broncho-pneu
monia ; tuberculous right supra-renal ; miliary tuberculosis of liver and 
kidneys.

24 (Adatni)—Male, 25. May 1, 1803.
Acute Pneumonia. Old pneumonia of left upper lobe ; gangrene ; 
catarrhal jaundice.

25 (Adaml)—Female, 55. May 3, 1803. Dr. Blackader.
Pyonephrosis. Left hydronephrosis with commencing pyonephrosis ; 
right pyonephrosis with multiple abscesses and purulent perinephritis ; 
cystitis ; mixed urate and oxalate calculi ; obstruction of ureters.

26 (Adaml)—Female, 37. May 0, 1803.
Wound Infection of Rioiit Arm. Septiciemia ; congestion of lower 
lobe of right lung ; congestion of kidneys with parenchymatous neph
ritis and fatty degeneration ; fatty liver; hyperostosis frontal bone.

27 (Adami)—Male, 44. May 16,1803.
Acute Pneumonia of lower lobe of left lung advancing in upper lobe; 
acute left pleurisy ; early Interstitial nephritis with acute parenchyma
tous nephritis.

28 (Adaml) -Male, 44. May 17, 1HU3. Dr. Blackader.
Emphysema. Old tuberculosis both apices; bronchitis; pulmonary 
oedema and congestion at buses ; dilatation and hypertrophy right heart; 
patent foramen ovale ; nutmeg liver ; interstitial nephritis ; congestion 
of upper part of intestines ; congestion and luemorrhage of pancreas.

29 (Adami)—Male, 21. May 31, 1893.
Acute Lobar Pneumonia right upper and left lower lobes ; acute 
fibrinous pleurisy (double) ; acute parenchymatous nephritis.

30 (Johnston)—Male, (it). May 31, 1803.
Acute Lobar Pneumonia right lung. Disseminated broncho-pneu
monia left lung ; atheroma and dilatation of aorta ; chronic interstitial 
myocarditis; acute catarrhal gastritis, colitis and cholecystitis ; fatty 
liver ; chronic interstitial nephritis ; alcoholism.

30a (Adami)—Male, 3. June 5, 1893.
Scarlatina. Abscess of neck ; suppurative lymphangitis ; acute 
parenchymatous nephritis ; acute enlargement of spleen ; acute pharyn
gitis ; acute and chronic purulent right otitis media and interna ; acute 
right mastoiditis.

31 (Adami)—Male, 50. June 22, 1893.
Anoina Ludovici. Septica-mia ; fatty degeneration of heart.
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32 ( Adaml)—Male, 39. June 22, 181)3.
Hernia. Radical cure ; external right iliac pricked and ligatured ; 
wound remaining open and suppurating ; marasmus.

33 (Adami)- Female, 52. June 24, 181)3. Ur. Blackader.
Bronchitis and Emphysema. Suhavute duodenitis and jejunitis ; 
cyst in brain ; chronic adhesive pleurisy ; perihepatitis ; chronic tuber
culosis right apex.

33a (Adami)- Male, 37. June 27, 1893.
Acute H.emorrhagic Pericarditis. Chronic adhesive pericarditis ; 
congestion and oedema of lungs ; bedsores.

34 (Adami)—Female, 60. June 30, 1803.
Emphysema ok Both Lungs. Chronic bronchitis ; adhesions at apex 
and left base ; fatty degeneration of heart with hypertrophy ; atheroma 
of coronaries and aorta ; granular kidneys; adhesions and calcareous 
deposit round left ovary ; senile atrophy of Intestinal walls ; hæmorr- 
liages of pancreas.

35 '.Johnston) Male, 33. July 10, 1803.
Fatty and Cirrhotic Liver. Jaundice ; double hydrothorax 
chronic parenchymatous and interstit ial nephritis ; hypertrophy of left 
heart ; chronic granular pharyngitis ; bronchopneumonia; i edema of 
lungs.

36 (Johnston) -Female, 3. July 13. 1893.
Acute Tuberculous Meningitis. Chronic double otitis media (puru
lent); miliary tuberculosis of lungs, spleen and liver; tuberculous 
ulceration of colon ; chronic tuberculosis of bronchial glands.

37 (Johnston)—Female, 50. July 13,1893. Dr. Armstrong.
Chronic Interstitial Nephritis. Acute catarrhal ulceration of 
colon ; pigmentation of peritoneum ; myoma uteri ; adhesive pleurisy 
and pericarditis; chronic bronchitis ; slight hypertrophy and dilatation 
of heart ; anasarca.

38 (Johnston)—Male, 32. July 14, 1893. Dr. Lutteur.
Acute Lobar Pneumonia, upper and lower lobes right lung. Imper- 
pcrfect separation of lobes ; acute right fibrinous pleurisy ; slight inter
stitial chronic hepatitis ; slight cloudy swelling of liver and kidneys; 
acute enlargement of spleen ; slight catarrhal colitis ; gall-stone.

39 (Johnston)—Female, 18. July 23, 1893. Dr. Wilkins.
Typhoid Fever. Ulceration of ileum st age of healing ; perforative 
appendicitis ; suppurative perityphlitis with perforation into ca-cum ; 
acute septic pelvic peritonitis ; chronic adhesive perimetritis ; acute 
parenchymatous nephritis and hepatitis.
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40 (Johnston)—Female, 32. July 26th, 1803.
General Tuberculosis. Hemorrhages of brain, meninges, stomach 
and intestines ; acute hemorrhagic tubercular peritonitis; acute tuber
cular pleurisy ; hemorrhage of myocardium ; chronic tuberculous 
enteritis ; acute hemorrhagic cystitis ; left pyelonephritis ; cirrhosis of 
liver and kidneys ; miliary tuberculosis of liver; solitary tubercle of 
brain. Purpura.

41 (Johnston)—Female, 42. July 28, 1803. I)r. Gardner.
Pyosalpinx. Laparotomy; hernia of wound; operation followed by 
constipation and diarrhea ; small abscess of abdominal wall ; healed 
laparotomy incision ; local adhesive peritonitis; chronic pelvic peritonitis 
with recto vesical fistula receding from region of left fallopian tube ; 
catarrhal cystitis and enteritis ; fatty heart; cloudy swelling of liver 
and kidneys.

42 (Johnston)—Male, 53. July 28, 1803.
Carcinoma of Rihht Kidney. Secondary cancer in liver and retro
peritoneal glands; perihepatitis; cyst of liver; secondary cancer of 
left supra-renal ; necrosis of right supra-renal ; bronzing of skin with 
slight leucoderma ; brown atrophy of heart.

43 (Johnston)—Female, 7. Augusta, 18113. Dr. Spier.
Tuberculosis of Drain. Solitary tubercle of cerebellum; acute 
tubercular meningitis ; chtonic tuberculosis of bronchial glands.

44 (Johnston)—Female, 40. Aug. 7, 1803. Dr. Rlackader.
Fatty and Cirrhotic Liver. Gallstones ; acute necrosing mycotic 
enteritis; acute parenchymatous nephritis; jaundice.

45 (Johnston)—Male, 24. August 24,1803. Dr. Armstrong.
Caries of Lumbar and Sacral Vehtebr.e. Sacro iliac disease : 
retroperitoneal pelvic and psoas abscesses ; acute miliary tuberculosis; 
tuberculous meningitis ; chronic hyperplasia of spleen; chronic paren
chymatous nephritis ; nutmeg liver.

47 tJohnston)—Female, 20. August 28, 1803. Dr. Rlackader.
Old Embolic Softening ok Corpus Striatum and External Cap- 
supE. Recent emliolism of left middle cerebral artery ; chronic sclerotic 
and acute verrucose endocarditis of mitral valve with cyst in valve 
segment; brown induration of lungs; chronic hyperplasia of spleen 
with infarcts ; cyanotic atrophy of liver ; adhesive peritonitis ; retro- 
tlexcd uterus.

48 (Johnston)-Male, 41. Sept. 11, 1803.
Primary Carcinoma of Left Bronchus. Secondary in bronchial 
glands, left lung and liver ; subacute broncho pneumonia ; cancerous 
pleurisy and pericarditis ; slight parenchymatous nephritis.
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40 (Adami)—Female, 40. Sept. 15, 1898.
Phthisis. Chronic tuberculosis of right apex with cavity ; indurative 
chronic tuberculosis of left apex ; chronic interstitial nephritis diffuse ; 
amyloid kidney ; marantic thrombus renal veins ; tuberculosis of in
testines.

50 (Adami)—Female, 6. Sept. 27,1HH8.
Scarlatina. Enlarged glands of neck with purulent infiltration, ex
tending round larynx and through connective tissue to skin ; laryngeal 
ulcers ; broncho-pneumonia with miliary abscesses of lung ; parenchy
matous nephritis ; fatty degeneration of liver; enlarged mesenteric 
glands.

51 (Adami)—Male, 65. Oct. 5, 1803.
Carcinoma ok lower end of (Esophaous and cardiac end of 
Stomach. Ulceration and perforation ; subdiaphrngmatic abscess 
around (esophageal end of stomach ; perforation and abscess between 
pericardium and diaphragm ; acute pericarditis.

52 (Adami)—Female, 3. Oct. 0,1803.
Scarlatina. Granular pharyngitis ; cervical lymphadinitis (non sup
purative) ; cloudy swelling of heart ; clotting in cava* and veins ; slight 
bronchitis ; acute parenchymatous nephritis ; dura mater thick.

53 (Adami) Male, 30. Oct. 18, 1803.
Acute Mania. Lungs congested ; bronchi full of mucus ; no other 
anatomical changes.

54 (Adami)—Female, 31. Oct. 31, 1803.
Acute Diphtheritic Endometritis. Subinvolution of uterus ; 
thrombo phlebitis of pelvic veins ; pulmonary emlrolism with multiple 
pulmonary abscesses ; tuberculous ulceration of larynx ; tuberculosis of 
mesenteric glands ; parenchymatous swelling of spleen, kidneys and 
liver.

55 (Adami)—Male, 62. Nov. 2,1803.
Pneumonia. Gray hepatization right middle lobe ; interstitial right 
upper lobe ; <edema and congestion right lower lolie ; chronic pleurisy 
with total right adhesions ; extreme <edema left lung ; hypertrophy and 
dilatation of heart ; hydropericardium ; left hydrothorax ; chronic 
fibrinous perisplenitis ; submucous rectal lipoma ; cirrhosis of liver, 
early stage ; atrophic cirrhosis of kidneys ; old healed gastric ulcers ; 
general arterial fibrosis.

56 (Adami)—Male, 35. Nov. 6, 1803.
Abscess of Frontal Sinus ; Miliary Tuberculosis. Acute rhinitis; 
congestion and oedema of lungs with old caseous tubercles and acute 
tubercles ; acute parenchymatous nephritis ; acute bronchitis ; calcified 
mesenteric glands ; slight tuberculosis of ntestines.
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57 (Adnmi)—Mule, 51. Nov. 15, 1893.
Acute Pneumonia. Creeping pneumonia approaching left upper lobe ; 
gray hepatization spreading into left lower IoIhj ; old adhesive left 
pleurisy, and recent acute double pleurisy; slight acute pericarditis; 
nephritis, mixed subacute, parenchymatous and interstitial.

58 (Adami)—Male, 47. Nov. 19, 1993. Dr. Stewart.
Fiiuto Sarcoma lipomatodes of peritoneum and diaphragm ; double 
sarcomatous pleurisy with effusion ; interstitial myocarditis; chronic 
perihepatitis.

59 (Adami)—Male, 22. Nov. 20, 1803.
Dilatation of stomach ; lymphatic enlargement of follicles of jejunum ; 
cloudy swelling of kidneys ; fatty liver. Death in convulsions, supposed 
cerebral syphilis.

60 (Adami)—Female, 30. Nov. 27, 1803.
Subacute Tuberculosis of Both Luniis. Ulceration of «esophagus 
(tuberculous) ; tuberculous ulcer of civcum ; amyloid kidneys and in
testine ; chronic adhesive pleurisy and peritonitis.

61 (Adami)—Female, 5. Nov. 28, 1893.
Diphtheria of tonsils in stage of healing; acute glomerulo nephritis; 
renal calculus ; acute catarrhal gastroenteritis; congestion of lungs ; 
commencing broncho-pneumonia ; abnormal lobulation of right lung.

62 (Adami)—Male, 45. Nov. 30, 1893.
Chronic Interstitial and Parenchymatous Nephritis. Acute 
pericarditis with effusion ; hypertrophy and dilatat ion of heart ; hydrone
phrosis and dilatation of ureters from the development of til nous 
tissue outside base of bladder ; cirrhotic and fatty liver.

63 (Adami)—Male, 33. Dec. 1, 1893.
Chronic Parenchymatous Nephritis with extensive fatty degenera
tion ; commencing interstitial nephritis ; concentric hypertrophy of left 
ventricle ; slight fatty liver; slight «edema of lungs ; congestion of 
stomach.

64 (Adami)—Male, 47. Dec. 14, 1893.
Abscess of Occipital Lobe. Cyst of left frontal lobe ; Suppuration 
into lateral and third ventricles ; purulent meningitis ; calculi (multiple 
oxalic acid) in cyst of left kidney ; Jacksonian epilepsy ; trephining 
left parietal region ; necrosing osteitis of parietal bone.

65 (Adami)—Female, 45. Dec. 16, 1893.
Chronic Interstitial Nephritis. Chronic bronchitis with emphy
sema ; hypertrophy of heart ; chronic interstitial myocarditis ; move- 
able left kidney with dilatation of ureter.

66 (Adami)—Male, 19. Dec. 27,1893.
Appendicitis. Acute purulent peritonitis ; fatty degeneration of heart; 
liver pale, mottled, fatty central «iegcneration ; skin suhicteroid ; solitary 
ulcer of ileum ; perforation and suture ; amputation of appendix.

G
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1894
1 (AdamD—Female, 11. Jan. (1,1894. Dr. Finley.

Lkvch.kmia; cirrhosis of liver; gastric and intestinal hæmorrhages ; en
larged spleen ; appendicitis (chronic catarrhal) ; leuclwcniia of liver.

2 (AdamD—Male, 92. Jan. 17, 1894. Dr. Molson.
Cerebral Softening. Cyst- in right corpus striatum ; intermeningeal 
hannorrhage ; chronic leptomeningitis ; general arteriosclerosis ; chronic 
interstitial nephritis ; commencing red hepatization of left lung with 
«edema: acute bronchitis ; dilatation and hypertrophy of heart; fibroid

3 (Martini—Female, 31. Jan. 18, 1894.
Laryngeal Diphtheria. Broncho pneumonia; caseation of bronchial 
glands; caseous masses and tubercles in lungs.

4 ( Album) Male, 19. Jan. 20, 1891. Dr. Bell.
Typhoid Fkvkii with Perforation. Perforative peritonitis; pur
puric hæmorrhages of skin; hæmorrhagic nephritis; haemorrhage of 
retroperitoneal glands; haemorrhage of tongue; osteophytes along 
longitudinal sinus, inner surface of skull cap.

5 (Adami) -Male, 40. Jan. 20, 1891.
Acute Miliary Tuberculosis of Left Lung. Old apical tuberculosis 
ealcilied ; apical calcilied nodules of right lung ; bronchitis ; hiemorrhagic 
Infarction of left, lobe ; submucous hæmorrhages; infarcts of kidneys; 
slight fatty degeneration and brown atrophy «>f heart ; hypertrophy of 
ventricles; atheroma of aorta.

6 (Adami)—Male, 47. Jan. 30, 1891. Dr. Finley.
Acute Fibrinous Purulent Pericarditis. Chronic tuberculosis of 
right upper lobe with cavity ; putrid bronchitis; emphysema; broncho
pneumonia.

7 (Adami)—Male, 37. Feb. 18, 1894. Drs. Finley and Bell.
Amiebic Abscess of Liver. Cicatrix in colon ; acute flhrino serous 
pericarditis; surgical operation opening of suhdiaphragmatic abscess; 
chronic perisplenitis; old infarct; hogback kidney; acute parenchy 
matous nephritis ; streptococcus infection.

8 (Adami)—Male, 65. Feb. 19, 1894. Dr. Finley.
Hæmorrhage of Right Corpus Striatum. General arterio sclerosis 
and atheroma ; hypertrophy and dilatat ion of heart ; arterio sclerotic 
granular kidney ; emphysema ; bronchitis ; broncho pneumonia ; cyst 
of right tunica vaginalis.

9 (Adami)—Male, 23. Feb. 19, 1891. Dr. Molson.
Chronic Pulmonary Tuberculosis with Cavities of Both Lungs. 
Interstitial pneumonia ; chronic pleurisy ; caseation of bronchial glands; 
slight fatly liver; slight cloudy swelling of kidneys; accessory right 
supra renal.
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10 (Martin)—Female, 19. Feb. 2.1, 1X01. Maternity.
Diphtheritic Endometritis and Phledmonour Vauinitis. Htemori 
hagic infarction and miliary abscess of lung and liver ; calcified nodules 
in liver ; slight parenchymatous nephritis ; slight fatty degeneration of 
heart ; streptococcus infection.

11 (Martin)—Male, III. Feb. 20. 1X1M. Dr. Finley.
Chronic Parenchymatous Nephritis. Hyclrothorax ; hydroperi- 
cardium ; ascites and general anasarca ; fatty liver ; collapse and slight 
«edema of lung ; thyroid inclusion ; infarcts in spleen.

12 (Martin)—Male, 38. March 10, 1891. Dr. Finley.
Gray Hepatization of Right Lv.no. Chronic parenchymatous 
nephritis.

13 (Adami)—Male, 01. March 15, 1801. I)r. Finley.
Multiple Tuberculous, Abscesses of Brain, in right ascending 
frontal region and ventricles ; basilar meningitis; bronchitis ; conges
tion and (edema of lungs ; calcified tubercle at apex ; suppurative ton- 
silitis; suppurative bronchial glands at root of right lung; atheroma ; 
pneumococcus infection.

14 (Adami)—Female, 74. March 22, 1X94. Dr. Finley.
H.kmorrhage in Right External Capsule. Atheroma of cerebral 
arteries; hypertrophy of heart; chronic interstitial myocarditis; 
chronic interstitial nephritis ; chronic bronchitis and general empliy-

15 (Adami)-Female, 20. May 3, 1804.
Acute Septic.emia; acute hiemorrlmgic pleurisy and pericarditis; 
acute parenchymatous nephritis ; acute myocarditis ; cloudy swelling of

10 (Adami) -Male, 91. April 4, 18114. Dr. LaMeur.
Larue Granular Kidneys; chronic tuberculosis, calcified apex; 
emphysema ; hypertrophy and dilatation of heart ; thickening of base of 
valves ; fatty degeneration of heart muscle.

17 (Adami) -Male, 52. May 5, 1891.
Tuberculosis. Caries of ribs.

18 (Adami)—Female, 75.
Atrophic Cirrhosis of Kidneys. Thickening of heart valves; dila
tation and brown atrophy ; persistent foramen ovale : oedema of lungs ; 
left hydrothorax ; old intracapsular fracture of left femur.

10 (Adami)—Male, 68. May 30,1X91.
Cirrhosis of Liver. Icterus ; enlarged spleen ; chronic endarteritis ; 
atheroma of coronaries, aorta and iliacs ; moderate, cirrhosis of kidneys; 
old apoplectic cysts in left- external capsule and optic thalamus ; atrophy 
of hemispheres ; dilated ventricles.
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2) (Adaml)—Female, 31. June 1, 1894. Dr. MoIkoii.
Tubercular Meningitis. Tuberculosis left apex ; tuberculosis of 
uterus ; maceration of contained fœtus (7 mo».); tulierculous ulceration 
of Ileum.

21 (Lafleur) -Male, 31. June, (I, 1894.
Recurrent Endocarditis, mitral and tricuspid valves. Acute peri
carditis ; hypertrophy and dilatation of heart ; atheroma of coronaries 
and middle sized arteries ; tuberculous nodules at apices of lungs ; 
tuberculosis of larynx ; infarcts of spleen and kidneys.

21 a (Adaml)-Female. 35. June 0,1894. Dr. Lafleur.
Flexure of Large Intestine with constriction and diverticula; 
old ealcerous nodules at apices of lungs ; ecchymoses of peritoneum; 
condylomata of vagina ; chronic endometritis : libro cystic ovary ; 
patent foramen ovale.

22 (Adaml)—Female, 39. June 12, 1891. Dr. Kirkpatrick.
Stricture of Rectum. Perforative peritonitis following operation.

23 (Williams)—Female, 35. June 18, 1891. Dr. Wilkins.
Pulmonary Tuberculosis with Cavities. Tuberculous ulceration of 
intestines ; fatty liver with portal cirrhosis.

21 (Williams)—Female, 31. June 23, 1891. Dr. Alloway.
Double Pyosalpinx. Acute |>eritonitls; granular endometritis; 
small dermoid in right ovary.

25 (Williams) -Male, 23. July 3, 1891. Dr. Hlaekader.
Acute Pericarditis with effusion : caseous nodules in apex, calcified ; 
mitral stenosis ; chronic sclerotic endocarditis.

29 (Williams) Male, 29. July 12,1894. Dr. Wilkins.
Hypertrophy and Dilatation of Heart. Syphilitic endarteritis ;
bedsores ; chronic perisplenitis with calcareous nodules.

27 (Williams) Female, 59. July 29, 1891. Dr. Shepherd.
Biliary Cirrhosis; nutmeg liver; cirrhosis of kidneys ; aneurysm of 
cirrhosis splenic artery and calcified thrombus.

28 (Williams)—Female, 49. Aug. 7th, 1894.
Tuberculous Basilar Meningitis. Tuberculosis of lungs; general 
miliary tuberculosis.

24 (Williams) - Female, 38. Aug. 7, 1891. Dr. Wilkins.
Lympiio-Sarcoma of Bronchial Glands. Compression of right 
bronchus and partial compression of trachea ; acute right pleurisy.

30 (Adami) -Male, 32. Oct. 1891. Dr. Kirkpatrick.
Suppurative Pachy and Leptomeningitis. Cellulitis of scalp and 
frontal region ; enlarged spleen ; fatty degeneration of liver and kidneys; 
cloudy swelling of muscles ; suppurative ostitis and periostitis of frontal 
bone ; no abscess of brain.
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SI (Williams)—Female, 70. Oct. 21, 1894. I)r. Molson.
Intestinal Obstruction from Cancerous Stenosis of upper part 
of Rectum. Submucous hivmorrhages of descending colon ; chronic 
interstitial nephritis; arterio-sclerosls ; brown atrophy of liver and 
heart; slight acute fibrinous peritonitis ; retroperitoneal glands normal ; 
preliminary operation, to lumbar cholotomy.

.*12 (Johnston)—Female, 38. Oct. 21, ISSU. Dr. Finley.
Aneurysm of Transverse Arcie of Aorta. Erosion of bodies of 4th 
and nth dorsal vertebra* ; compression of left bronchus and lung ; ulcer
ative and broachiectatie cavities of left lung, noil-tuberculous with 
chronic adhesive pleurisy ; chronic peritonitis and perihepatitis; 
chronic interst it ial nephritis ; chronic sclerotic mitral and aortic endo
carditis ; subperitoneal myoma of uterus.

:t3 (Williams) Female, 17. Nov, 11, 1804. Dr. Armstrong.
Appendicitis. Laparotomy ; acute septic peritonitis.

34 (Williams) Male, 3». Nov. 14, 1801. Dr. Finley.
Tuberculosis. Miliary tuberculosis and cheesy tubercles in both lungs; 
miliary tuberculosis of kidneys ; cloudy swelling of kidneys ; broncho
pneumonia ; old amputation of right leg, conical stump.

:Ui (Williams)—Female, 18. Nov. 18,1801.
Acute left Pleurisy ; <edema of lungs ; acute hyperplasia of spleen.

37 (Williams) -Male, 44. Nov. 23,1801. Dr. Finley.
Hypertrophic Diliary Cirrhosis. Great enlargement of spleen; 
«edema of lungs ; catarrhal gastritis ; ascites ; general anasarca ; no 
obstruction of ducts.

38 (Williams)—Female, Nov. 24,1804.
Typhoid Fever. Typhoid ulceration of ileum and colon ; enlargement 
of spleen ; hicmorrhngic infarct ion of lungs ; small lymphomata in

30 (Williams)—Female, 20. Nov. 20, 1801.
Typhoid Fever. Typhoid ulceration of intestines ; acute enlargement 
of spleen ; angioma of liver and calcified nodules.

40 (Williams)—Male, 32. Nov. 28, 1801. Dr. Molson.
Chronic Ulcerative Phthisis both Lunds. Chronic pleurisy 
t uberculous ulceration of ileum and colon.

41 (Williams)—Female, 10. Dec. 1, 1804. Drs. Finley and Armstrong.
Wound of Coronary Vein. Hivmorrhage (22 3) into pericardium ; 
puncture of pericardium : acute pericarditis with effusion.

42 (Williams) —Male, 70. Dec. 10, 1804.
Bronciio-Pneumonia. Putrid bronchitis and bronchiectasis ; chronic 
interst itial nephritis ; catarrhal enteritis ; perforat ion of cavity into 
pleura with circumscribed a ihesive pleurisy ; no hydrothorax ; ant lira-



43 (Williams»—Female, 74. Dee. HI, 1894. Dm. Finley nml Armstrong.
Eryhii*ki.ak. Abraison of chin ; recent parenchymatous nephritis ; 
fatty kidneys ami liver ; atheroma of heart valves and arteries with 
fatty degeneration.

41 (---- ) Female. 34. Dec. 18, 1894.
Report missing.

45 (Williams) Female, (Ml. Dee. 19,1804. Dr. Moison.
Fat infiltration of heart : moderate chronic interstitial .nephritis ; 
nutmeg liver, amyloid ; large soft spleen ; tuberculous ulceration? in 
colon ; died comatose, brain not examined.

Ill (Williams) Female. Dec. 21, 1801. Dr. Armstrong.
Report missing.

1895
1 (Williams)—Male, 22. Jan. 14, 1895. I)r. Molson.

Chronic Mitrai. Endocarditis with Stknosis. Chronic interstitial 
nephritis; nutmeg liver ; «edemaof lungs.

2 (McKenzie)—Male, 50. Jan. 8, 1895. Dr. Finley.
Carcinoma ok Livkk. Congestion and «edema of lungs ; enlarged 
spleen ; submucous hiemorrhages of bladder; chronic gastritis, with 
slaty pigmentation.

3 (Johnston)—F« ,2(1. Jan. 20, 1895. Dr. Molson.
Hyrkrtkoi'iiv and Dilatation of heart, with fatty degeneration : nut
meg liver ; beefy kidneys; fieeal concretion in appendix.

4 (Williams) Female, 33. Jan. 29, 1895. Dr. Alio way*
Avert: Skitii' Peritonitis. Ruptured tubal pregnancy; laparotomy.

4 a (Johnston) Male, 48. Feb. 18, 1895. Dr. Molson.
Chronic Myelitis in Dorsal Rkiiion. Sloughing balanitis ; bed sores.

5 (Johnston) Female, 38. Feb. 19, 1895. Dr. Molson.
PvkkvkraL Skitic.rmia ? Papular dermatitis; old cicatrix of epiglot
tis; concentric hypert rophy of heart ; acut e hyperplasia of spleen ; acute 
parenchymatous uephrit Is ; chronic endometritis ; uterine polyp ; recent 
pregnancy ; puerperal state ; chronic gastrit is ; acute cloudy swelling of 
liver ; acute bronchitis ; pneumococcus infect ion ; history of influenza.

(Johnston) Male, :I9. March 1, 1895. Dr. Finley.
AvvtkTviikrvvlovh Mknincitis; enlarged heart; acute luemorrhugic 
cystitis. No primary source of tulierelc discovered.

7 (Johnston)—Female, 33. March 3, 1895. Dr. Armst rong.
Avvtk Skrtic Pkiutonitis. Pyosalpinx ; laparatoniy.

2



(1ENKIIAI, l'llST MOHTKM INHEX, lNllfl 71

H (Johnston)—Child, 2. March 2,1HH5.
Sumr.KMiA ; purpura. Cause not discovered.

0 (Johnston) Female, 27. March H, 1805. Dr. Finley.
Syphilitic endarteritis of right sylvian artery, with thromltosis ; soften 
ing of right internal capsule ; slight cirrhotic kidney ; Inown atrophy of 
liver.

10 (Johnston)—Male, 12. March 0, 1H115. Drs. Molson and Armst rong.
Acutk Skvtii' Mkninoitis from otitis media. Purulent mastoiditis ; 
trephining.

11 (Johnston) Male, 74. March 18,1805. Dr. Finley.
Ui.ohim.ah 11 ha ht Til HUM it vs. Hypertrophy and dilatation of heart, 
with chronic interstitial myocarditis and parietal thrombi in left auricle; 
embolism of right popliteal artery; cirrhosis of liver; slight hyper
trophy of prostate ; embolism of mesenteric artery : gangrene of ileum.

12 (Johnston) Male, 72. March 22, 1 HI 1.7. Dr. Armstrong.
Kni.aiuiki) Prohtatk, Casthation, Pv.kmia. Purulent infection of 
wound ; operation- fistula of urethra in perineo ; recto vesical fistula ; 
(healed, leaving blind fistula* of bladder and rectum) ; chronic purulent 
right vesiculitis ; slight left hydronephrosis; hivmorrhoids ; cloudy 
swelling of kidneys ; Induration of prostate with hypertrophy of middle 
lobe ; chronic perihepatitis ; enlarged spleen ; obsolescent apical cavi
ties ; congestion and <edema of lower lobes of lungs.

13 (Johnston) Female, 21. March 23, 1805. Dr. Finley.
Vai.viti.ar 11 kart Diskamk. Hypertrophy ami dilatation of heart ; 
chronic stenosing mitral endocarditis; recurrent aortic endocarditis; 
parietal thrombosis in left ventricle ; chronic enlargement of spleen ; 
concretion in vermiform appendix.

I t (Johnston)—Female, 37. March 27, 1805. Dr. Finley.
SYPHILITIC ENHAKTHUTIH, ok Antkiuor anii Midiii.k Ckrkhkai. 
Arthurs with Tiiromuosih. Diffuse sclerosis of brain; emphysema; 
brown atrophy of heart ; elongated left, lobe of liver.

15 (Johnston) Female, 25. March 28, 181)5. Dr. Finley.
Acutk Bronciio-Pnkvmonia. Acute fibrinous pleurisy; acute peri

carditis with effusion ; concentric hypertrophy of heart ; acute mitral 
endocarditis ; acute parenchymatous nephritis ; cloudy swelling of

1(1 (Johnston)—Male, 25. March 28, 1805. Dr. Finley.
Acutk Plburo I'nkumoni a, right upper and left lower loltes. Thick
ening and opacity of pla ; sclerosis of brain ; fibrous interst it ial pneu
monia and chronic pleurltls left upper lobe ; concentric hypertrophy of 
left heart; chronic interstitial myocarditis; enlarged spleen ; hogback 
kidney.
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17 (Johnston)—Female, 50. March 29, 1895. I)r. Molson.
Acute Grey Hepatization Left Lower Lobe and Right Middle 
Lobe. Chronic bronchitis and emphysema ; recurrent mitral endocar
ditis, with stenosis ; polypoid thrombus from mitral valve ; atheroma 
of aorta ; lemon colour of fat ; amenda ; slight interstitial nephritis ; sob- 
peritoneal myomata of uterus.

18 (Johnston)—Male, 00. March 29, 1895.
Acute Pneumonia. Acute pleurisy right lung ; congestion and «edema 
left lung ; acute sero fibrinous pericarditis ; hypertrophy of heart ; chro
nic mitral and aortic endocarditis; p.m. gastro-malaria ; hypertrophy 
of adrenal ; slight double hydrocele ; Liebermeister grooves of liver.

10 (Johnston)—Female. 31. April 4, 1805. I)r. Armstrong.
General Septicæmia. Extraction of teeth ; gangrenous stomatitis ; 
sub-cutaneous ecchymosis : streptococcus infection ; anterior extremi
ties of ribs twisted ; acute bivmorrhagic gastritis ; acute colitis ; acute 
nephritis papillaris and acute double lnvmorrhagic pyelitis ; cloudy 
swelling of liver and kidneys; enlargement of uterus ; lacing lobe of 
liver ; acute hyperplasia of spleen ; accessory spleen.

20 (Johnston)—Male, 61. April 7, 1805. Dr.‘Finley.
Chronic Interstitial Nephritis. Amenda ; dropsy ; double hydro 
thorax ; hydropericardium ; dilatation and hypertrophy of heart ; slight 
interstitial myocarditis ; brown atrophy of fibres ; no fatty change in 
heart ; dilatation of aorta ; intense «edema of lungs ; emphysema ; old 
caseous mass at right apex ; broncho pneumonia ; hypertrophy of right 
and middle lubes of prostate, with adenoma ; lemon-yellow skin ; hyper
plasia of bone marrow.

21 (Johnston)—Female, 50. April 23, 1895. Dr. Blackader.
Chronic Ulcerative Phthisis right upper lobe. Ochre coloured fat ; 
bifid ensiform ; acute tuberculosis of lower and middle lobes ; inflation 
of right lung ; chlorosis of aorta ; hyperplasia ; brown atrophy of heart; 
nutmeg liver.

22 (Johnston)—Female, 24. April 20, 1895..
Acute Septic Peritonitis. Laparotomy ; old «ïaseous nodule in mes
entery ; menstrual state ; cyst of right ovary.

23 (-----)—Male, 27. April 20,1895. Dr. Blackader.
Notes not entered.

24 (Williams)—Male, 41. April 30, 1895. Dr. Wilkins.
A« ute Croupous Pleuro-Pneumonia of Left Lund. Double left 
ureter ; aneurysm of left renal artery; acute degenerative parenchy
matous nephritis ; pneumococcus infection.
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25 (Williams)—Male, HO. May 18, 1895. Dr. Blackader.
Recurrent Endocarditis with Mitral Stenosis. Bedsore ; <edema 
of feet ; ascites ; chronic fibrous perihepatitis ; cirrhosis of liver ; t hrom
bosis of portal vein ; left hydrothorax ; brown induration and <edema of 
lungs ; emphysema ; hypertrophy of heart.

26 (Johnston)—Male, 52. May 10,1805. Dr. Wilkins.
Dissectino Broncho-Pneumonia with Necrosino Pleurisy. Chronic 
putrid bronchitis and bronchiectasis; localized left empyiema gangren
osa ; chronic interstitial nephritis ; enlargement of prostate.

27 (Williams)—Male, 40. May 20, 1805. Dr. Wilkins.
Chronic Ulcerative Phthisis ok Both Lu nos. Universal pleuritic 
adhesions ; chronic interstitial and acute parenchymatous nephritis ; 
chronic interstitial hepatitis ; filtrons perihepatitis ; ascites.

28 (Johnston) Male, 21. May 21, 1805.
Acute Tuberculous Meninoitis. Tuberculosis of thoracic duct, 
caseous masses in bronchial glands ; miliary tuberculosis of kidney : 
acute broncho pneumonia ; recurrent endocarditis.

20 (Johnston)—Male, 2L May 21, 1805. Dr. Wilkins.
Tuberculous Meningitis. Solitary tubercle of corpus collosum ; 
miliary tuberculosis of lungs ; caseous tubercles of bronchial and 
mesenteric glands.

30 (Johnston)—Female, 30. May 27, 1805. Dr. Blackader.
Acute Tuberculous Meningitis. Acute miliary tuberculosis of lungs; 
acute parenchymatious nephritis.

31 (Williams)—Female, 55. May 31, 1805. Dr. Wilkins.
Villous (Papillary) Cancer of Uterus, secondary in bladder ; 
recto-vesico vaginal fistula ; recurrent mitral endocarditis ; hæmorrhagic 
infarction and brown induration of lungs ; chronic interstitial nephritis; 
secondary cancer of inguinal glands.

32 (Johnston)—Female, 35. May 25, 1805.
Carbolic Acid Poisoning. Tanning of stomach and adjacent organs ; 
sub-pleural ecchymosle; hiematoma of right ovary ; slight granular 
kidneys.

33 (Johnston)—Male, 40. May 24, 1805.
Laudanum Poisoning. Permanganate solution in lungs ; <edema of 
glottis.

34 (Johnston)—Female, 2£. .June 0, 1805. Dr. Hutchison.
Acute Tuberculous Meningitis. Tuberculous arthritis left hip joint 
with cold abscess ; left hydronephrosis.
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35 (Johnston)—Male, 19. June 10,1895. Dr. Blackader.
Chronic Parenchymatous Nephritis. General anasarca; old ex
cision of elbow joint ; carles of both elbow joints ; atelectasis and com
pression of left lung ; left hydrothorax ; left acute pleuritis ; diplococcus 
infection ; obsolescent tubercle R apex ; milk patch of heart ; ascites and 
acute sero fibrinous peritonitis ; chronic catarrhal gastritis.

30 (McKenzie)—Female, 24. June 21, 1895.' Dr. Shepherd.
Fracture of Skull, ribs and chavicle; rupture of spleen; htvmorr- 
hage into peritoneum ; gestation 5th month ; calcified nodules of spleen 
and liver capsules.

37 (.Johnston)—Female, 00. June 24, 1805. Dr. Hutchison.
Sliuht Broncho-Pneumonia. Old fracture through head of tibia ; 
old cyst In left frontal lobe of brain ; senile granular kidneys ; (edema 
of lungs ; calcified plate in heart wall ; chronic local adhesive peritonitis; 
old scar in upper part of rectum ; obsolete apical cavities.

38 (Johnston)—Male, 30. July 4,1895. Dr. Shepherd.
Rupture of Liver; Laceration of Left Lung. Compound fracture 
of left leg ; fracture of lower end of It. tibia ; laceration of scalp ; ecchy- 
mosis of serosa of ascending colon : fracture of ribs ; pleuritic adhesions; 
lnemorrhage into lung tissue ; lacerai ion of It. kidney ; fracture of 
transverse process of lumbar vertebra.

39 (Johnston)—Male, 05. July 7, 1895. Dr. Blackader.
Acute Broncho-Pneumonia. Acute pleurisy ; hypertrophy of heart ; 
atheroma of coronaries ; recurrent aortic endocarditis ; emphysema ; 
cheesy nodule in spleen ; chronic interstitial nephritis with retention 
cysts ; enlarged prostate ; cirrhotic and fatty liver; < edema of pia.

40 (Johnston) Male, 53. July 8, 1895.
Crush of Chest. Multiple contusions ; laceration of face ; fracture of 
alveolar process ; fracture of ribs ; left luvmothornx ; laceration of peri
cardium and heart; laceration of spleen.

41 (Johnston) Male, 27. July 13th, 1895. Dr. Hutchison.
Perforated Appendix. Acute septic peritonitis (slight) ; septic 
perityphlitis; abscess of mesenteric glands ; slaty pigmentation of l’eyer’s 
patches ; acute st ptic pleurisy (slight) ; (edema and congestion of lungs ; 
food in bronchi ; cloudy swelling of spleen and kidneys.

42 (Johnston)—Male, 25. July 13th, 1895. Dr. Armstrong.
Intestinal Obstruction. Chronic adhesive fibrinous peritonitis ; 
resection of intestines.

43 (Johnston) Female, 05. July 15th, 1895. I)rs. Wilkins and Kirkpatrick.
Chronic Interstitial and Acute Parenchymatous Nephritis. 
Chronic adhesive pericarditis ; chronic mitral endocarditis with stenosis; 
fatty degeneration of heart.
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44 (Williams)—Female, 44. July 17th, 1806. Dr. Blackader.
Tuberculosis with Cavities in Both Lungs. Ochre coloured fat ; 
chronic mitral endocarditis with stenosis ; tuberculous mesenteric 
glands ; chronic interstitial nephritis ; nutmeg liver with tuliercles ; 
healed tuberculous ulcer of intestines ; subperitoneal myomata uteri; 
amyloid kidney (slight).

45 (Williams)—Male, 25. July 17th, 1895. I)r. Blackader.
Acute Lobar Pneumonia. Left lower, right lower and middle lobes ; 
double acute fibrinous pleurisy ; obsolete tubercles at apex ; enlarged 
spleen ; fatty liver.

441 (Williams) Male, 45. July 18th, 1805. Dr. Wilkins.
Phlegmonous Erysipelas of right leg ; bubo in right groin ; cloudy 
swelling of heart and kidneys ; old apical tuberculosis ; nutmeg liver ; 
atheroma of aortic valves and coronaries ; streptococcus infection.

47 (Johnston)—Male, 20. July 19th, 1895. Dr. Kirkpatrick.
Appendicitis ; Acute Septic Peritonitis. Mixed infection B. coli 
and streptococci ; sinus from behind ca*cum to left side of pelvis ; 
brown atrophy of liver ; cloudy swelling of kidney.

48 (Williams) Female, 50. July 21st, 1895. Dr. Alio way.
Tuberculous Salpyngitis; Acute Miliary Tuberculosis of lungs 
and spleen. Removal of appendages ; hypertrophy of heart ; slight fatty 
degeneration ; chronic interstitial and parenchymatous nephritis ; fatty 
liver and kidney.

49 (Johnston) Male, 22. July 22nd, 1895. House of Refuge.
General Tuberculosis. Emaciation ; anasarca ; large caseous 
tubercles ; tuberculous periostitis of ribs ; tuberculous caries of dorsal 
vertebra* ; prevertebral abscess ; acute pneumonia left upper lobe ; 
(edema and slight pneumonia of right lung ; fatty degeneration of 
heart ; tubercles in spleen : acute parenchymatous nephritis ; tuber
culous infarct of kidney ; (edema of rectum ; caseous mass in pancreas ; 
conglomerate tubercles of liver : tuberculous inguinal glands ; old bullet 
wound right temple, perforating skull cap. bullet in situ ; exostosis of 
right temporal bone ; softening of right motor area of cortex and sub
jacent white substance.

60 (Johnston)—Female, 22. July 23rd, 1895. Dr. Alio way.
Adenoid Cancer of Sigmoid Flexure. Secondary in omentum ; 
intestinal obstruction and intestinal hiemorrhage ; subacute adhesive 
peritonitis ; distention of ileum ; luemorrhagic colitis;dysentery ; P. M. 
gust n> malaria ; cloudy swelling of kidney.

61 (McKenzie) Male, 68. July 26th, 1895. Dr. Blackader.
Melanotic Sarcoma left foot ; secondary in inguinal glands ; multiple 
cutaneous sarcoma ; secondary growths in liver, heart, stomach and 
pancreas ; jaundice ; anasarca.
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52 (.John«ton)—Male. 23. August 14th, 1805. I)r. Wilkins.
Abscess and Phlegmon of Prostate. Acute septic broncho-pneumo
nia ; phlegmon of wall of bladder ; chronic enlargement of spleen ; 
solitary tubercle of mesentery ; staphylococcus infection.

53 (Williams)—Female, 27. August 18th, 1805. Dr. Blackader.
Typhoid. Obsolete tubercle of lungs ; suhinvolution of uterus ; ulcera
tion of intestines ; enlarged spleen ; cloudy swelling of kidneys.

54 (.Johnston) - Female, 3. August 23rd, 18!)5. Dr. Armstrong.
Tuberculous Meningitis. Acute miliary tuberculosis ; granulations 
of ependyma ; chronic tuberculosis of liver, lungs and kidneys ; cyst of 
broad ligament.

65 (Johnston) Male, 23. August 30th, 1805. Dr. Shepherd.
Crush of Chest. laceration of check ; fracture of alveolar process of 
left superior maxilla ; interstitial emphysema ; separation of both 
sterno clavicular joints and cartilages of both first, ribs ; left haano- 
t borax ; laceration of lungs with congestion and oedema ; ecchymoses 
of larnyx ; chronic interstitial nephritis ; enlarged intestinal follicles ; 
luvmorrhage into right tympanic cavity ; laceration of tympanum.

56 (Johnston)—Male, 28. Sept. 7th, 185)5. Dr. Wilkins.
Hæmorrhaoe of Brain from Left Sylvian Artery. Internal 
hiemorrhagic pachymeningitis ; ha-morrhage external ventricle ; old 
spot of softening in right internal capsule ; hypenvmla of lungs : large 
linn spleen ; atheroma of aorta.

57 (Johnston)—Male, 70. Sept. 11, 1895. Dr. Hutchison.
Crush of Chest. Trolley car accident. Right hiemothorax and 
hiemopericardium ; laceration of right lung ; fracture of ribs ; haemor
rhage of lesser omentum ; gallstones ; abnormal liver.

59 (Johnston)—Male, 88. Sept 15, 1895.
Fracture of Skull with Meningeal H emorrhage. Run over by 
butcher's cart. Contusion right side of head ; luvmatoma beneath scalp; 
osteo sarcoma of orbital plate ; contusion of brain ; atheroma of cere
bral arteries with aneurysms ; fatty degeneration of vessels of brain ; 
atheroma of aortic valves; hypertrophy and brown atrophy of heart ; 
granular kidneys ; brown atrophy of liver.

(«) (Johnston)—Male, 9. Sept. 10, 1895.
Fracture of Left Femur. Multiple contusions ; fat embolism of 
lungs.

01 (Johnston)—Male, 30. Sept. 10,-1895.
Plumbism. Chronic alcoholism; hypertrophy of heart ; chronic inter
stitial nephritis ; fatty and cirrhotic liver ; general arteriosclerosis; 
congestion and oedema of lungs ; «edema of larynx.
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02 (Johnston)—Male, 24. Sept. 10, 181)5. Dm. Wilkins and Lallvur.
Typhoid Fever. Typhoid ulcers of appendix; congestion of Drain ; 
ochre coloured fat ; chronic mitral endocarditis ; congest ion of lungs 
with apoplexy : acute parenchymatous nephritis and hepatitis ; swelling 
of bronchial glands.

(Johnston)- Male, 71. Sept. 21, 1805. Dr. Shepherd.
Revolver Wound of Rio ht Temple. Trephining; contusion of dura 
and adjacent part of brain ; powder grains in brain; slight nutmeg liver; 
acute sclerotic kidney ; anthraeosis ; acute broncho-pneumonia ; milk 
patch of heart ; atheroma of valves. Suicide.

04 (Johnston)—Female, 0. Sept. 23, 1805. I)r. Blackadvr.
Tuberculous Enterocolitis and Perforative Peritonitis. Tuber
culous mesenteric glands ; tuberculous salpingitis; ulcerative tulier- 
culosis bot h lungs ; tuberculous bronchial glands ; fatty liver.

05 (Johnston)- Male, 23. Sept. 24, 1805. Dr. Armstrong.
LArynueal Diphtheria. Phlegmon of neck: tracheotomy ; diph
theritic bronchitis ; acute parenchymatous nephritis and hepatitis; 
chronic mitral endocarditis ; congestion and «edema of lungs (asphyxia); 
sub-endocardial ecchymoses.

00 (Johnston) Male, 53. Sept. 20, 1805. Dr. Wilkins.
Pernicious An.kmia. Dilatation and fatty degeneration of heart; 
chronic pericarditis ; emanciation ; sub icterus ; atheroma of coronaries ; 
emphysema : «edema of lungs ; enlargement of spleen ; chronic prolifera
tive gastritis with polypoid outgrowth ; slight interstitial nephritis; 
brown atrophy of liver ; iron reaction ; fatty degeneration of the central 
zones ; slight lymphoid hyperplasia of red «narrow.

1)7 (Johnston) New horn child. September 20th, 18515,
Mucus in Trachea. Ecchymosis of pleura and thymus.

68a (Johnston) Male. September 28th, 18t)5. Dr. Armstrong.
Fracture of Right Clavicle and Sternum. Epithelioma of penis 
and paraphimosis ; ulcerative balanitis ; double luemothorax ; milk 
patch ; slight atheroma of aorta ; chronic interstitial and parenchy
matous nephritis.

68 (Johnston) Male, 28. September 3Ulh, 181)5. Dr. Armstrong.
Strangulation of Intestines. Chronic adhesive peritonitis ; re
section of intestines ; hyperplasia of spleen ; follicular ulceration of 
rectum ; cryptorchidismus ; congestion and apoplexy of lungs.

(11) (Johnston) Male, 27. October 4th, 181)5. Dr. Armstrong.
Typhoid Fever. Perforation ; suture of intestine ; acute septic peri
tonitis ; typhoid ulceration ; follicular ulcers of colon with induration ; 
acute hyperplasia of spleen ; slaty pigmentation of rectum ; fatty de
generation of intima of coronaries ; «edema of lungs ; subarachnoid 
«edema ; fibrinous nodules in pia ; chronic leptomeningitis ; pure culture 
of typhoid bacilli from spleen.
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70 (Johnston)—Mule, 68. Octolter 10th, 1895. Dr. Lalleur.
Acute Broncho Pneumonia. Chronic bronchitis and emphysema ; 
interstitial nephritis ; brown induration of lungs ; slight cirrhosis of 
liver, with dilatation of central veins.

71 (Johnston)—Male, 33. October 15th, 1895. Dr. Finley.
Syphilitic Gumma of Heart Wall and Valves. Chronic 
sclerotic endocarditis ; gumma of testis; hypertrophy and dilatation of 
heart; ascites; arteriosclerosis; brown induration of lungs; ditl'use 
interstitial nephritis ; acute and chronic gastrit is ; red atrophy of liver, 
with chronic diffuse interstitial hepatitis and gumma ; sclerosis of pan

92 (Johnston)—Male, 21.
Typhoid Fever. Supposed injury of abdomen. Typhoid ulceration of 
intestine, early stage ; ascarides ; enlargement of mesenteric glands 
and spleen ; subpleural ecchymosis ; cloudy swelling of kidneys and 
liver ; slight atheroma of aorta ; acute bronchitis ; caseous and cal
careous bronchial glands ; typhoid culture from spleen and lungs.

73 (Johnston)—Male, 39. Dr. Armstrong.
Appendicitis—Operation. Septic thrombophlebitis of portal and 
mesenteric veins; multiple abscesses of liver ; interstitial nephritis; 
round ulcer of stomach ; healed typhoid ulcers of intestines ; old tuber
culosis of lungs; slaty pigmentation, congestion and «edema of lungs; 
mixed infection by intestinal bacteria.

74 (Johnston)—Male, 55. Octolier 26th, 1895. Dr. Hutchison.
Primary Epithelioma of Bladder. Calculus of bladder ; suprapubic 
cystotomy ; secondary growth in vena cava, renal veins, lumbar ver
tebras heart, lungs, liver, pancreas and doudenum ; cancerous throm
bosis of vena cava inferior ; chronic mitral and tricuspid endocarditis ; 
round ulcer of duodenum ; diphtheritic pyelonephrosis ; scar of prepuce.

75 (Johnston)—Female, 49. October 29th, 1895. Dr. Finley.
Puerperal Fever. Laceration of vagina'; pelvic abscess ; septic endo
metritis and phlebitis ; subinvolution ; omental hernia ; chronic 
adhesive peritonitis ; hydropericardium ; hypertrophy and dilatation of 
heart ; slight fibroid endocarditis; acute parenchymatous nephritis and 
hepatitis ; thrombosis and abscess of left innominate and jugular veins ; 
streptococcus infection.

76 (Johnston)—Male, 72. October 29th, 1895. Dr. Kirkpatrick.
Fracture of Rioht Femur. Multiple bruises ; hypertrophy of heart 
slight fibroid palillary myocarditis; marginal emphysema; granular 
(contracted) kidneys ; slight double hydrocele (senile) ; alcoholism 
gallstones ; cause of death : shock following fracture.
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77 (Johnston) Male, 5. October 30th. Dr. Molson.
Caries ok Dorsal Vertebra;. Tuberculous peritonitis; pro vertebral 
abscess and sinus into cavity of right lung ; abscess of spinal dura ; 
transverse compression myelitis with ascending and descending degen
eration ; t liromhosis and caseous infection of cerebral sinuses and veins ; 
dorsal kyphosis ; bedsores ; bronchitis ; disseminated tubercles of pin ; 
caseous mesenteric glands ; right caseous pneumonia ; caseous bronchial
glands.

78 a (Johnston) Male, 12. November 7th, 18!)5. Dr. Gardner.
Suppurative Riuht Otitis Media. Right mastoiditis; septic throm
bosis of right lateral sinus and jugular ; right multiple necrosing pneu
monia wit'll putrid right empyivma ; chalky mass in. lower lobe of left 
lung ; enlargement of spleen.

78 (Johnston)—Female, 28. November 4th, 1805. Dr. Lockhart.
Papillomatous Cystoma ok Ovary ; Acute Peritonitis. Old retro
peritoneal hematocele, calcified ; laparotomy ; slight cloudy swelling 
of kidneys; old partial obliterative appendicitis.

7$) (Johnston)—Male, 54. Nov. 12, 181)5. Dr. Finley.
Acute Lobar Pneumonia. Aneurysm of ascending arch of aorta; 
apical sears and tubercles; atheroma of lu-art valves; cyanotic indura
tion of kidney ; nutmeg liver ; chronic enlargement of spleen.

80 (Johnston) Male, 20. Nov. 13, 1805. Dr. Molson.
Phthisis. Chronic ulcerative tuberculosis of lung and larynx ; tuber
culosis of appendix; mitral endocarditis and stenosis; atheroma of 
coronaries ; acute pneumonia with multiple cavities ; chronic bronchitis 
emphysema; acute tuberculous pleurisy ; tuberculous perichondritis of 
larynx; Incipient tuberculosis of colon; ascarides; brown atrophy of 
liver; thickening of pin.

81 (Johnston)—Male, 35. Nov. 14, 1805. Dr. Kirkpatrick.
Cancer ok Pylorus (scirrhous); laparotomy; slight mitral sclerosis; 
slight tihrous myocarditis; hypenema and «edema of lungs; adenoma 
of left adrenal ; sclerosis of pla.

82 (Johnston)—Male, 60. Nov. 18, 1805. Dr. Kirkpatrick.
Crush ok Chest. Elevator accident ; rupture of «liaphmgm and hernia 
of stomach and spleen ; no htvmorrhagc ; arteriosclerosis ; atheroma of 
pulmonary artery; «edema of lungs; fracture of ribs; interstitial 
nephritis.

83 (Johnston)—Male, 22. Nov. 18, 1805. Dr. Molson.
H.emorrhage into Right Internal Causule. Chronic interstitial 
nephritis; hypertrophy and dilatation of heart; atheroma of arteries; 
artcrio sclerosis ; ecchymosis of stomach ; sclerosis of pulmonary 
arteries ; granular pharyngitis ; pulmonary apoplexy.
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81 (.1 ohnston)—Mali*, 1(1. Nov. 20, 1H05. Dr. ArniKtrong.

Chvhii of Chest and Arimimen. Rupture of spleen ami displacement 
of fragments ; fracture of left femur ; séparai ion of epiphysis of left 
tibia ; greenstick fracture of left ulna ; multiple contusions ; haemorrhage 
into peritoneum; two accessory spleens; functional hypertrophy of hcairt; 
ecchymosisof pelvis of kidneys; congestion and ecchymosis of lungs.

H5 (Johnston) —Male, 60. Nov. 22, 1805. I)r. Molson.

Paris Grkkn Poihonino. Sestpiioxide of iron in bronchi ; sclerosis of 
tricuspid and mitral valves ; brown atrophy of heart ; arterio sclerosis ; 
brown ecchymosis liencath pleura; ecchymosis of spleen; acute catarrhal 
gastritis with «edema and ecchymosis ; «edema of intestinal mucosa ; 
absence of f««*tor ; Paris green in stomach and intestines ; chronic inter
stitial nephritis with cyst ; slight fibrous epididymitis ; hypertrophy of 
lateral lobes of prostate : slight fatty and cirrhotic liver.

8(1 (Johnston)—Female, 72. Nov. 25, 18! 15. Dr. Finley.

Thrombosis ok Left Sylvian Artery. White softening of brain ; 
arteriosclerosis; anasarca ; chondromalacia ; hypertrophy, dilatation 
and brown atrophy of heart ; sclerosis of endocardium and coronaries ; 
subendocardial lipoma ; chronic bronchitis ; indurative peribronchitis ; 
acute capillary bronchitis and broncho-pneumonia ; chronic interstitial 
nephritis ; pneumococcus infection.

87 (Johnston) Male, 21. November 28th, 18115. Dr. Finley.

Chronic Tuberculous Peritonitis. Perforative Appendicitis. 
Tuberculous meningitis ; left serofibrinous pleurisy ; right dry tuber 
eulous pleurisy ; atrophy of heart; miliary tuberculosis of spleen, liver 
and kidneys ; chronic catarrhal gastritis; recent softening of fornix ; 
intestine free from tuberculosis. Mania.

88 (Johnston)—Male, 17. November 80th, 18! 15. Dr. Kirkpatrick.

Rupture of Liver. Ihcmorrhage into peritoneum from branch of 
portal vein ; acute emphysema and pulmonary apoplexy ; food in bronchi ; 
persistence of thymus gland.

8JI (Jamieson) Male, 25. December 1st, 18P5. Dr. Molson.

Chronic Ulcerative Phthisis. Milk |mtch of heart; hypertrophy of 
heart ; arteriosclerosis ; aortic incompetence ; aortic and mitral 
sclerotic endocarditis ; nutmeg liver.

Ik) (Johnston) Female, 4. December 3rd, 1805. Dr. Kirkpatrick.
Burn of Skin. Retro peritoneal hernia.
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91 (Johnston)—Male, XI. December 3rd, 1895. Dr. Finley.
Hypertrophic Biliary Cirrhosis of Liver. Jaundice ; enlargement 
of spleen, 1980 grams ; anasarca ; chronic adhesive peritonitis ; dilatation 
of collateral veins ; slight thickening of heart valves ; subacute paren
chymatous nephritis ; slaty pigmentation of rectum ; corpora amylacea 
of prostate ; follicular ulceration of ileum ; slaty pigmentation of solitary 
follicles.

92 (Johnston)—Male, 30. December 30th, 1895. Dr. Shepherd.
Tuberculous Pyhlonephrosis. Tuberculosis It. ureter. Nephrotomy 
Caseous tuberculosis of K. testicle, and miliary tuberculosis of L. testi
cle ; general acute miliary tuberculosis ; tuberculous meningitis ; bony 
anchylosis of both knees and right hip ; tuberculous sinus in right 
Hank following nephrotomy localized miliary tuberculosis of perito
neum ; false diverticula coli ; slight mitral sclerosis ; brown atrophy 
of heart ; subpleural ecchymosis ; miliary tubercles in spleen, liver and 
kidneys.

93 (Johnston)—Male, 22. Dec. 7, 1895. Dr. Finley.
Typhoid Fever. Ecchymosis of mucosa of gall bladder ; local acute 
simple peritonitis ; staphylococcus aureus infection ; slight atheroma of 
mitral and aortic valves ; slight atheroma of coronaries ; acute bron
chitis ; acute hyperplasia of spleen ; cloudy swelling of kidneys and 
liver ; typhoid ulceration of ileum and colon with adherent sloughs ; 
acute hyperplasia of mesenteric glands. Typhoid culture from spleen.

94 (Johnston)—Male, 28. Dec. 11, 1895. Dr. Mol son.
Chronic Suppurative Pyelonephritis. Calcified thrombus in pul
monary artery ; abscess of pancreas ; suppurative perinephritis ; psoas 
abscess ; general amyloid ; bifid cartilage of 3rd rib ; lied sores ; left pye- 
lonephrosis (early) ; amyloid of kidneys, spleen, liver, adrenals, intes
tines, bladder, stomach and gallbladder; lacteal cysts in wall of intestines; 
amyloid of pancreas ; calcification of mesenteric arteries ; brown atrophy 
of heart ; black pigmentation of pia ; B. coli infection.

95 (Johnston)—Female, 14. Dec. 11, 1895. Dr. Kirkpatrick.
Acute Septic Fibrino-Purulent Peritonitis. Menstruation ; 
laparotomy ; corpus luteum ; hypenvmia of lung ; streptococcus infec
tion ; (history of sore throat) ; no local cause.

96 (Johnston)—Male, 63. Dec. 16, 1895. Drs. Molson and Wilkins.
Chronic Tuberculous Fibro-Caseous Pericarditis. Chronic tuber
culous peritonitis ; tuberculous pleurisy with ettXision ; chronic bron
chitis ; collapse induration of lung ; chronic catarrhal gastritis ; villous 
papilloma of stomach ; caseous tubercle mesenteric glands ; tubercles in 
capsule of spleen ; slight chronic interstitial nephritis ; enlarged pros
tate ; corpora amylacea ; nutmeg liver ; accessory thyroid calcareous 
plates in dura.
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97 (Jamieson)—Female, HO. Dec. 19, 1895. Dr. Alloway.
Colloid Adenocarcinoma of Sigmoid Flexure. Acute septic peri
tonitis ; secondary colloid cancer of omentum and peritoneum ; laparo
tomy ; chronic glomerulonephritis; myomata and secondary cancer of 
uterus ; cystic ovaritis with hæmatoma.

98 (Jamieson)—Male, 23. Dec. 19, 1895. Dr. Molson.
Chronic Phthisis with Cavities. Hydropericardium ; milk patches.

99 (Jamieson)—Male, 36. Dec. 22, 1895. Dr. Armstrong.
Crush of R. Leg. Railway accident. Hn-morrhage ; amputation ; 
obsolete tubercles in lungs ; slight emphysema ; thickening of edges of 
aortic and mitral valves ; atheroma of aorta.

Number
of Autopsies

Recorded.
1888 1884 1888 1880

Total in each year HO 17 H7 74

Private cases — » 0 3 10

Hospital cases... 71 47 (VI 77

Total deaths in 
hospitals.......... 144 143 102 154

Percentage auto
psies to death.. 19 8 32 8 388 50 0

1887 1888 If

185 196

Number recorded by Osier, 87 ; Sutherland, 45 ; Howard, 32 ; Jamieson, 4 ; 
Johnston, 457 ; LaHeur, 87 ; Finley, 107 ; Adami, 73 ; Martin, 4 ; Williams, 35 
others, 3.
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GENERAL LESIONS AND DISTURBANCES.

Anomalies—(Also see organs).
Bifid ribs, HR, 838 ; OR, 94............ 2
Diverticulum of bladder, 83, 723;

MO. l'f........................................... 8
Horseshoe kidney, 84,888............ 1
Uterus bicornus, 8R, 886, 850 ....... 2
Persistent foramen ovale, 83,

748 ; ho, l!) ; M, 29 ; 08, 81
94.18

Lungs, abnormal lobulation, 8R,
872,61 ; 98,86........................

Meckel's diverticulum, 8R, 872,
885 ; 80. 63 ; 87, 21..................... 4

Open tunica vaginalis, 91,46....... 1
Retroperitoneal hernia, OR, 90 ... 1
Bifid uvula, 90. 783........................ 1
Dextroposition of rectum, 80,15,

17 : 99,84 .................................. 3
Liver, elongation left lobe, 83, 

708, 731, 730 ; 8R. 856, 876: 80.
0; 87, 4 ; 90, 67....................... 8

—Liebermeister furrows, 83, 701,
761 ; 87. 40 ; 90, 25. 67...............  8

Accessory spleen, 83, 747 ; 84,
783 ; 87, 04, 95 ; 89, 53; 93, 22. 0 

Disturbances of Circulation— 
(See under organs of circulation). 

Inflammations, Infections and 
Specific Diseases. 

Septichæmla, 8R. 850 ; 86. 61 ; 
87, 2, 13, 15, 19 ; 93, 26 ; 94,15 ; 
OR.8............................................... 0

Pyaemia, 83, 708, 717 ; 84. 781 ; 
HR, 817, 818, 860, 886 ; 80. 0, 23.
58, 85 ; 87, 2, 74, 86 ; 88, 14, 66 ; 
89, 7,14, 38 ; 90, 13, 15 ; 91,42 ;
92, 21, 51...................................... 24

Infections—(Only unusual or speci
ally well marked cases).

Pyogenic cocci.
S. P. Aureus, 92, 23 ; 9R, 52, 93 . 3 
Streptococcus, 80, 31 ; 87, 2, 13,

16,19 ; 90, 16 ; 08,81.94. 7 ;
10 ; 9R, 19, 22, 46, 47,73,75,91,95. 17

Pneumococcus,94,13 ; OR, 5,24,35 4 
Other Infections, 8R,846,851 ; 87,

42 ; 88, 37, 00............................... 5
Local Suppuration and Abscess—

Flee 87,56..................................... 1
Cranium, 90, 26............................... 1
Brain, 86, 08 ; 88, 6 ; 89. 40 ; 02,
» ; 98,64 ; 94,18..................... 0

Meningeal, 94, 30 ; 91,86,89, 18 I
Parotid, 86,57................................. 1
Antrum, 90, 26............................... 1
Frontal sinus, 88, 6....................... 1
Cerebellum, 8R, 836........................  1
Inguinal glands, 8R, 856................ 1
Cervical glands, 92, 25 ; 93, 30a ;

OR, 65 ; 90,16...............................  4
Pleura, 87, 29, 55,79...................... 3
Muscles, Pectoral, 88,14,56 ; 90,9. 3
—abdominal, 93,41........................ 1
—psoas, 8R, 822 ; 88, 5,11 ; 92, 37 ; 

93,45; 9R, 94.............................. 6
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At cess.
Prie-vertebral,86.52 ; 05, 49, 77. 3 
Retro pharyngeal, 85, 840 ; 80,

14 ; 00, 21 ...................................  3
Limbs and joints, 8 4 , 781, 800 ;

87. 30, 74 ; 05, 12, 40 ; 8(1, 15 ;
88. 21 : 80. 08; 03,20................. 10

Kidney, 02. 38, 44, 51 ; 80. 2........ 4
Perinephritic, 87, 54, 51 ; 03, 25 ;

96.04
Splenic, 87, 57 ; OO, 23................... 2
Pancreatic, 88, 70 .............................. 1
Perityphilitic (sec also appendi

citis!, 88, 33, 50................................. 2
Prostatic, 85, 817 ; 86, 85 ; 00, 2. 3
Vesical, OO, 40 .............................. 1
Perineal, 80 58................................... 1
PellIc, mi, 781 : 85. 825 : 92. IT :

87, 52................................................... 4
Ischiorectal, 80, 9............................... 1
Uterine, 02. 59................................... 1
Broad ligament, 80, 7...................... 1
Ovarian 85. 840.................................  1
Liver, 84. 809; 85. 824; 80.20;

88, 39 ; 80, 30 ; 02, 24, 20 ; 05,
7,10 ..................................................... 0

Gall-bladder. OO, 19......................... 1
Omphalophlebitis. 02, 21................ 1
Subdiaphraginatic, 03. 51.............. 1
Vulvar. 87.88   l
Other, 87,9;80,04; 00,40, 53. . 4 
Ulcers and Sinuses, 80, 3 , OO,

14; 03, 32........................................ 3
Bed Sores, (see skin)......................... 1
Anal Fistulae, 80, 17, 70 ; 87, 5,

42. 87 ; 80 00................................... 0
Purulent Otitis, 87. 71 ; 88, 1 ;

80, 53 ; OO, 17 ; Ol, 14................ 5
—pericarditis, 01, 31......................... 1
— peritonitis (see also peritoneum),

87,90; 03,00; 01.40.................. 3
laryngeal (see also larynx), 03,

50; 30a, 81......................................... 3

General and Specific Infections—

Erysipel u«, 8 3, 709 ; 85, 828 ; 80,
15 ; 02 56 ; 05, 43 ; 05. 40........ 0

Tuberculosis.
Puerperal fever. 80, 18, 30. 31 ; 87,

2, 13, 15, 19 ; 03, 54 : 0.3, 75 .... 9
Influenza, OO, 7 ; 05. 5 ................. 2
Gonorrhoea, 80, 73 ; oo. 17, 04___ 3
Syphilis, 83. 773, 774 ; 84 781 ; 

85, 840, 813. 840, 881 ; 87, 17. 80 ; 
88, 3. 22, 51, 05 ; 80. 5, 20, 35 ; 
00, 54 ; 01, 12 : 02, 32 ;03 , 20,
52 04,20.03,71...................... .23

Glanders, 85, 818................................ \
Tetanus, 84, 800 ; Ol, 47................ 2
Acute Cérébro-spinal Meningitis

(fever), 88. 33................................... {
Typhoid Fever, 83, 749, 750, 758, 

703, 707, 779 : 84 , 807, 812 ; 85 
851 o, 853, 858, 802. 878, 887 ; 80.
2. 55, 82 : 87 . 53, 57, 58, 02. 08,71,
72, 73. 70 ; 88. 07 ; 80, 20, 32, 33,
30 ' 10, 64 90. 17 : 99. 2'. 51 :
03 .9 ; 04, 4, 38, 39 ; 05, 53, 02,
09. i, 90, 03 ....................................... 4(r

Diphtheria, 83. 707, 711, 715, 733.
7( 8 1. 783, 794. Too : 8.v
80. I'.. 82 : 87.3b/. 16, 66,78, 92,
94, 05; 88. 4, 15, 24, 29, 30, 31, 55,
80 ; 80, 57, 71 ; Ol, 41 : 02, 11,
50. 57 ; 08, 01 ; 04. 3 ; 05. 05.. 35 

Scarlatina, 83, 740 ; 02, 50 ; 03,
30a, 50, 52 ...................................  5

Purpura, 88, 03.................................... 1
Purpura new-horn, 80, 01............. 1

Tuberculosis—

Tuberculosis (general miliary), 83,
709, 746, 754, 713, 774 ; 84 , 782,
783, 792 : 85, 870, 879, 825, 874, 
882 ; 8(1. 12, 34, 73, 35, 38, 41 ; 87. 
3, 5, 09, 79, til ; 88, 1, 27, 17, 
35. 15, 5 ; 80. 27 ; OO, 29, 40, 41, 
9, 38, 31 ; 01,34 ; 02, 37, 43 ; 03. 
19, 30, 23, 43. 45 ; 04. 13, 20, 28, 
34 ; 05, 37, 48, 49, 44, 6, 28, 21». 30. 
54, 77, 87...............................................

—of lungs, severe, 83, 701, 700,
710, 713, 724, 720, 7:10. 731, 734. 
738, 741, 744, 709. 740, 754, 706, 
768 ; 84. 782; 85, 820, 825, 829, 
837, 838,851». 874, 879, 880,883 8(1,
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Tuberculosis.

4, 12. 28, 31, 35, 30, 38, 3», 41, 42,
50, 52, 50, 70, 73, 75, 70, 84 ; 7,
3, 5. 11, 12, 10, 30, 31, 34, 37, 38, 30,
18, 17. 81, SB, til, 00, 77. 7f. 81,88,
03 ; M8, 1, 5, 11, 17, 27. 28, 35, 30,
17. 10. 58, 7s ; o. 17. 21, II.

01, 00 ; HO, 5, 0, 12, 24, 31, 38, 40,
41, 58. 02 ; 02, 20, 34, 37, 43, 40,
48, 50 : 08, 10, 20, 23, 45, 33, 30.
40, 43, 40, 50 ; 04, 3, 0, 13, 17, 20,
21, 23, 28. 40, 42 ; 05, 0. 28. 20, 30,
34, 43, 48, 40, 81. 04, 80, 87, 02, 00,

1 17
of lungs, slight or obsolete- 
apical, 83, 714, 732, 733, 707 ; 83, 
820, 805, 800, 885, 880 : 80, 24,
40, 55 ; 80, 7, 73, 81 . 88, «10,
7!I, 88 : 8». 1. 11. 15, Hi. 32. 37.
SO, 08; 90, IS : in. 80, 84 ; 00, 
50; IKS, 28, .51, 00; 04. 21, 2Dr,
25, 40 ; 03, 20, 21, 22, 27, 37, 45,
53, 80, 00 ..............................................  40

Pericardium, 85,850 ; 80, 55........ 2
Heart muscle, OO, 41......................... 1
He t ro- pharyngeal, OO, 24................ 1
Cervical, 87, 73................................... 1
Pleura (see pleura)............................. 05
Thoracic duct, 87, 12; 05, 28__ 2
Larynx, 85 828, 837 ; 80, 30, 42,

52 ; 87, H>, 34, 3S, 47, 51, 03 ; 88.
5, 27 ; 80, 17, 41 ; OO, 20, 40 Oil,
64 ; 04,81 ; Oft, 80............. 2*1

Pharynx, 87, 37................................... 1
Stomach, 88, 28................................... 1
Intestine, 83,709, 730,731,734,738, 

741 : 84, 783; 85, 870, 882; 80,
12, 34, 20, 38, 30, 41, 42, 52, 55, 73, 
75, 70 : 87 . 3. II. hi. 31. 30, 17. 
51, 77, 82, 84, 03 ; 88. 27, 47. 40, 78 ; 
80, 17, 41,08; OO, 20,40 ; 02, 31, 
40, 48 ; IKS, 20, 30, 50, 80 ; 04, 20,
23, 40, 45 ; Oft, 44, (H, 80.................

Liver, 8IS, 751 ; 84, 782, 783 ; 85, 
825, 870, 874, 870 ; 80, 12,73 ; 87, 
3, 6, 00. 70, 81 : 88, 15, 27 ; OO, 
20, 30, 40, 41 ; 02, 37, 43 ; 03, 10,

Peritoneum, 83, 730, 700 : 84, 782,
708 ; 85, 825 ; 80, 7, 0, 12, 35, 50 ; 
87, 3,30, 81 : 88. 1 ; 80, 00 ; OO,
21. 31 : 02. 31 ; 05 . 38, 77. 87, I»-'.
00 ........................................................  23
spleen, 83.700. 751 ; 81,782,783 ; 
85, 870, 870 ; 80, 12 : 87, 5; 88,
1, 27 ; OO, 20. 10, 41 ; 02.37 ; 03,
10, 30, ; 05, 37, 48, 40, 87, 02.........  20

Kidney (pyelitis), 83, 754 ; 85.850 ; 
80, 28, 70 ; 87, 58 ; 88, 30; MO ,
11 ; 05, 82....................... .............. 8

Kidney (mil. tub.), 83,713,774; 84, 
782, 783 ; 85. 825. 870, 870, 882 ; 
80, 12, 35, 38, 4L 73: 87. 3, 5, 00,
70, 81 : 88, 1, 5, 27 : OO, 20; 02,
37. 43; IKS, 23; 04, 31 : Oft, 28,
40, ftt, 87................................................. 30

Ureter, 05,02........................................ 1
Bladder, 83, 754, 750 ; 80. 28 ; 87,

81 ; 00, 40........................................... 5
Urethra, 87, 5, 81 ; OO, 0................. 3
Prostate, 80, 70 ; 02, 20.................  2
Seminal vesicles, 80, 28.................... 1
Testes, 85, 822; 80, 70; 87, 5;

02, 20; 05,02................................... 5
Vagina, 83, 710................................... 1
Uterus, 84, 20 ....................................  1
Fallopian tubes, 8ft, 825 ; 86, 85;

08,84 ; Oft, 04. 1
Pia, 83. 740; 84, 782, 702: 80, 12,

34 : 87, 3, 5. 81; H8, 1, 17,35; 
OO, 0, 38; 01. 84 ; 02, 37, 43 ; 
03. in, 88,80, 13. 15: 04, 13. SO,
28; 05. Q, 28, 20, 80, .‘>1.77. 87, 02.. 31 

Solitary (brain), 87,3 ; OO, 0 ; 01,
34 ; 03, 10, 43 ; 05, 20 ............... 0

Tuberculosis primary lesion,
NON-PULMONARY—

Bones, 83, 714 ; 85, 820, 882 ; 87,
8; 02,37, 43; 03. 45: 04, 17 :
05.40,77................................................. 10

Vagina, 83, 700................................... 1
Mesenteric, 83, 710 ; 80, 38 ;

87, 84 ; 02. 40 ; 03, 10, 54 ; 05,
88, 80, 72, 00 M
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Tuberculosis.

Spinal, 88, 32................................... 1
Lupus, 02, 40.................................... 1
Tongue.HH , 52.................................. 1
(Esophagus, 83, 00........................... 1
Infection by wound, HH, 28.......... 1
Joints, H7, 7» ; Hit, 34, 36 ; 95, 45. 4 
Skin, HH, 20....................................... 1

Animal Parasites.

Malaria, H5, H03................................ 1
Trichinosis, HO, 5, 30....................... 2
Amoeba coli (see also under 

dysentery and abscess of liver),
85, 824 ; HO, 30 ; 04, 21«..........  3

Ascarides,' H7 , 33, 70 ; HH, 20, 30 ; 
05,78,80 .......

Phthiariasis, HO, 10 ; 05, 00 ... 2

General and Functional Diseases. 
Diabetes mellitus, OO, 2, 58, 59 ; 

09,88 i
Acetonuria, OO, 58, 50.....................  2
Uncmia, 83, 727,723 : H7, 23 ; HO,

Toxaemia, 86,73........................... I
Eclampsia, H7. 45 ; O l , 21rt........... 2
Epilepsy (see nervous system) —
Chorea major, H7, 14....................... 1
Acute Rheumatism, HO, 1 ; HO, 09 ;

05, 8................................................ 3
Gout, HO, 49.....................................  3
Rheumatoid arthritis, (see under

joints)..............................................
Rickets, (see under bones).............
Marasmus infantile, HO, 44, 45,

50; Oil, 32..................................... 4
Marasmus senile, 02, 49.............. 1
Addison’s disease, see also under

adrenals, H5, 803, 805 .................. 2

Tumours— 

lienigu Tumours.

Deciduoma, HH, 49........................... 1
Hypertrophy (compensatory) of 

kidney, H5, 830; Ol, 29 ......... 2

Tumour8.
—of prostate, HO, 5, 7, 9, 17, 81, 85;

H7.32, 70 ; HH, 7,37 ; OO, 07 ; 02.
38 ...................................................... Î2

Osteoma (exostosis) HO, OH; 03,10 ; 
05, IM

Angioma of liver, 87, 45, 08, 82,
89; HO, 15; OO, 10, 25; Ol, 43; 
04,80 _ 0

Lymphoma, H3, 704 ...............  1
Lipoma (rectum), 03,55................. I
Glioma (brain), 02, 49 ; 03, 17___  2
Fibroma of kidney, H7, 4................. 1
Fibro-myoma of uterus, H3, 702, 

712, 739 ; H3, 830, 800, 804 ; HO.
43 ; H7, 07 ; HH, 10,03 ; HO, 1,57 ; 
OO, 14 : 02, 39, 49 ; 03, 37 : 04,
32 ; 05, 5, 17, 45, 97,. .... 23

Condyloma of penis, H7, 30........... 1
—of vulva, 04, 21f/........................... 1
Adenoma (papillomatous) of stom

ach, 05, 00, 90................................ •>
—polypoid of rectum, H7, 03....... 1
—polypoid duodenum, HO, 38 . 1
—of kidney, OO, 51........................... 1
—adrenal in kidney, 87, 73; OO,

51 ; 05, 81..................................... 3
—sebaceous glands, 02, 29............  1
Adeno cystoma of ovary, ho, 71 ; 

H7, 8; HH. Id; HO, 09 : BO, 37.
51 ; 01, 34 ; 05, 22....................... 8

—of ovary, papillomatous, H3, 745 ;
05, 78 ......................................... 2

—of ovary, dermoid, 04, 24........... 1
Parovarian cyst, H3, 707 85; , 831 ;

HO, 14; 05,54................................ 4
Cyst of fallopian tube, OO, 37....... 1
Cyst of epididymis, OO, 40 ............ 1
Cystic hronchocele (see goitre) H3,

702 ; HH. 10................................... 2
Congenital cysts of liver, HH, 21.. 1

Malignant Tumours—

Epithelioma (primary), penis. H3,
702; 05, OHrf............ ....................... 2

—tongue, OO, 52.............................. 1
-scalp, 03, 40 .................................. 1
—œsophagus, HO, 0 ; H7, 35; 91, 

43; 03,51, 4
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—bladder, 05, 74..............................
- (Secondary).
- inguinal glanda, 88, 762 ............
—lungs, liver, vena cava, heart,

duodenum and retro peritoneal
glands, «5, 74...............................

—bronchial glands, trachea, 87,
36 ............ .....................................

—lungs, 90, 52.................................
Carcinoma (Primary).

Mamma, 87. 1 ; 91, 40a................
Stomach, 85, 745; 85. 823; 80, 

16, 66, 72, 76 ; 87, 8; 88, 13 ; 89,
15, 48, 67 ; 90, 23, 53 ; 02, 35.......

Intestine, 80, 27.
89, », 11, 15, 30 ; 90.31 ; 05, 97 ;
(colloid) Ileum, 01, -ii................

licet uni, 85, 834 ; 80, 56 (colloid) ;
88, 6» : 94, 31..............................

I ictus, 85, 710; 90, 31 ; 05,31...
Kidney 85, 8UÜ; 08, 42....... ........
Bladder, 90, 20 ; colloid................
Prostate, 05, 11..............................
Liver, 85. 750; 84, 788 ; 92, 33 ...
Lung, 05, 48....................................
Pancreas, 85, 737 ; 80, 27.............

Carcinoma (Secondary).
Liver, hi. -27; 87. l. 8;US 13,16; 

so. 11. 15,30, is. 67; ou. :il .91. 
40a, 43 ; 92, 33, 35 ; 05, 42, 48... 

Lungs. 85, 737, 750; 80, 27, 43;
87. 1 .............................................

Bladder, 85, 710 ; 05. 11 ; 05, 31..
Kidney, 80, 27 ; 89, 56...................
Muscle, 89, 0..................................
Adrenal, 95,74................................
Bone marrow, 87, 8.....................
Bones, 91,40a.................................
Peritoneum, 89. 67........................
Mesentery, 91, 43...........................
Omentum, 85, 868 ; 87, 8; 01,43;

95,07.............................................
Pleura, 91,40a...............................
Pancreas, 85. 823............................
Rectum, 85, 710; 90, 31................

* Stomach, 95, 5................................
Uterus, 05, 07..................................

87

Bronchial glands, 03, 48.............. 1
Mediastinal glands, 89, 56; 02,

Inguinal, 88, 60 ; 95, 11................ 2
Portal glands, 99, 23; 92,33....... 2
Pelvic “ 90,20...................... 1
Retro peritoneal, 85, 868; 87, 8; 

89, 11, 67: 92, 11, 33, 42 ; 95, 31. 8
Subclavian vein, 87, 1.................. 1
Iliac artery, 95, 11.......................... 1

Sarcoma—
Lymphosarcoma (lungand pleura), 

8(1. 48, (bronchial gland) 94, 20. 2
Fibro sarcoma (skin), 99, 48......... 1
Osteo sarcoma (leg, secondary in 

lungs and pleura), 85, 8tva ;
frontal bone, 05, 50..................... 2

.sarcoma lipomatodes, perito
neum, 95, 58................................. 1

Melanotic (skin), 89, 60; 94, 51 2
Alveolar, 85, 718 ; vertebra, 88,

43..................................................... 2
Small spindle celled, 90. 57......... 1
Clio sarcoma (brain). 85. 720 ;

80, 20; 87, 23; 90, 34; 91,45.. 5 
Cysto sarcoma to vary), 85, 854... 1 
Anglo sarcoma (brain), 89, 25— 1 

Degenerations—
Necroses (see under organs). 

Amyloid—
Amyloid kidney, 85, 717, 747,

700 ; 85. 82 >, 840, 847 ; 80. 4, 30,
42, 70 70, 81; 87, 34,30, 47,87, 82 ; 
88, 65 ; 89, 34 ; 90, 20, 64, 62 ;
95, 40, 60 : 95, 41,04 .................  26

-bladder, 87, 30 ; 90, 27; 95,1M, 3 
-spleen, 85, 714, 747,760 ; 85, 820, 

820,817 ; 80. 4, 30, 42,43. (Bacon),
70. 70, 81; 87, 31, 30, 47, 79, HI,
82, 03, 88, 13, 65 ; 89, 31 ; 90, 62 ;
95, 01............................................. 26

—pancreas, 90, 20........................... 1
-liver, 85, 717, 760, 820 : 85. 82», 

810. 847 ; 80, 42, 70, 70 ; 87, 31.
30, 47, 81, 82 ; PM, 13. 05 : 89, 31 ; 
09, 20, 62 ; 9-Î, 45 ; 93, Cl.........21

1

1

1

1
1

2

14

8

4
3

1
1
3
1

17

5
3
2

1
1
1
1
1

1
1
1
2
1
1
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Amyloid.
Gall-bladder, 05, 94,
Intestine, 8(1, 30, 42, 70, Kl ; 87, 

34, 39, 47,82,93 ; 88, 13 ; 8», :I4 ;
OU, <10 ; 05, 94 ..............................

Stomach 87, 39 ; 00,29; 05, 94. 
Adrenal, 05,94..............................

Calcified Plaies or Nodules.
—brain, 80. 78.................................
-liver, 04, 10, 39.............................
—lung (see lungs)............................
—pleura, 02, 27 ..............................
-uterus, 05, 78...............................

—ovaries, 08, 34 ..............................
—corpora amylacea, 05, 91. (See

prostate)......................................
Hyaline degeneration, spleen,

liver and kidneys, 80, 30...........
Pat necrosis omentum, 87. 75.......
Melanotic pigmentation, 03, 37 ..

Renal, 83, 700; 84, KOI ; 80, 11,
17 : 87, 28 ; 03, 01, 04................

Vesical, 88, 58 ; 03, 18..................
Ureter, 03, 25 .................................
Prostate, 87, 89 ; 80, 35................
Gall stones, 89,0,20: 01,42; 92,

24, 30, 45 ; 05, 57,70 ...................
Tophi, 80, 47....................................
For other degeneration see under 

organs.
Injuries.

Fractures (see under bones).
Dislocation (see under .joints).

I hemorrhage longitudinal sinus at
birth, 88, 12.................................

Instrumental abortion, 80, 57 
Itul let wounds (abdomen), 85.8515 
-head. 80,12 ; 88.64; 80, 32 ; 05,
49,63 .............................................

Foreign body foot (tetanus), 84,
HU6...................................................

Concussion of brain. 83, 752 .......
B irn 84,811 : 98,90 ............
Rupture of pancreas, 85, 871........
—of diaphragm, 05, 81..................
— rupture, of spleen, 83, 757 ; 85, 

b71 ; 05, 36, 40 ..............................

Injuries.
—rupture of kidney, 83, 757 ; 85,

871 ................................................. 4
—rupture intestine, 80, 13, 51__ 2
-of li , vr, 05, 38, 88........................
Laceration of skin and muscle.

87, 20 ; 05, 38 ; 04. 43 ........... 3
—laceration of heart. 05. 40 ......... 1
—laceration of pleura, 87, 20....... 1
—spinal cord, 80, 55........................ 1
—urethra 80, 51, 58; 80, 73........... 3
— laceration of ureter in forceps

laliour, 87, 54................................... 1
Passage of boug e into lung. 80.0. 1 
—peritoneum, 85, 843 ; 04,22____ 1

Operations—

Laparotomy, 85, 825; 87. 13: 02,
47; 03. 00 : 04. 33; 05, 7, 22,
47. 48. 73, 81, 95, 97......................  13

Colotomy, 04, 31 ........................  1
Suture of intestines, 05, 09 .... 1
Resection of intestines, 05, 42, 08. 1
Castration, 87, 5, 05, 12.............. 2
Amputation of breast, 8(1, 48...... 1
—foot, 85, 879................................. 1
—thigh or leg, 83, 709 ; 85, 840a ; 

88, 14 ; Ol, 47 ; 04. 31 5
—of tongue, 88, 52 ; OO, 52...........  2
—of labia minora, elephantiasis,

84, 781......................................... 1
Excision of knee, 85, 880............. 1
Cystotomy, 00, 20 ; 03,18; 05, 74. 3 
Hysterectomy, 90, 57 l
Radie il hernia, 88, 00; 01,8; 03.

32............................................... 3
Laminectomy, 80, 55 ................ 1
Nophro lithotomy, 87, 10; OO, 12 ;

05.92 ......................................... 3
Nephrectomy, 90,38..................... i
Ovarectomy, 05, 78 ...................... i
Lithotomy perineal, 8(1, 17. 70__ 2
Op uing sub-diaphragmatic ab

scess, 04, 7............................. 1
Puncture of pericardium, wound

of coronary vein, 04, 41............. 1
Suture of patella. 88. 21............. j
Intubation, 88, 4, 15, 30 ............... 3

1

13
3
1

1

1
1

1
1
1

7
2
1
2

8
1

1
1
1

1
1
2
1



SPECIAL INDEX. 69

Tracheotomy, M3, 707, 751 : «4.
704 : MO, 45 : H7, 04 : MM, 24 :
•5, 65 . 7

Thoracocentesis, MO, 27................. 1
Trephining skull, M7, 27 ; 118, 04 ;

»», «a.........................................  3
Trephining mastoid. Oft, 10..........  1 ,
Venesection, M3, 750, 755 ; 01, 4.. 3

Poisons—
Arsenic (rough on rats), M7 , 00,80. 2
(Paris Green) Oft, 85....................... 1
Chlorate of potassium Mft, 850.. .
Potassium bichromate, MM, 38__ 1
Carbolic acid, MO, 8 ; Oft, 32 ....... 2
Laudanum, Oft, 33.......................... 1
Ptomaine poisoning, MO, 37.......... 1
Alcoholism, MO. 8, 40, 37, 52, 00 ;

M7, 7, 22 : MO, 3, 20: 03,3) : Oft,
61,7» 12

Plumbism, Oft, 01............................ 1
Sunstroke, MO, 20............................ 1
Sudden death, causes not detected,

Mft, 800, 881 ; MO, 0, 10, 30 ; M7,
01..................................................... 0

Diseases of new horn infants, Mft,
808 ; MO, 10, 50,01......................... 3

Homicide—
Criminal aimrtion, MO, 57............ 1
Rupture of ileum from blow, MO.

13..................................  1

Suicide—
Firearms, MO, 14 : MM, 04 : OO, 20;

Oft, 03.............................................. 1
—Poison, Arsenic, M7 , 00, 80 ........  2

Carbolic acid, mo, s ; or», :t2....... 2
—Potassium Bichromate, MM, 38.. I 
—Laudanum..................................... 1

Artefacts -
P.M. invagination of intestine, 

M3. 798 : M7. 81a, 86 : or,. :,7 I 
P.M. digestion «esophagus, MO, 17. 1 

stomach, or». 18, 60,87 8
P.M. digestion lung. Oft, 87......... 1

ClKCULATOltY SYSTEM.

Blood—
Anæmia, simple, Mft, 803, 800 ; MO,

17, 25 ; M7, 17, 25 ; MO, 53, 01 ;
OO, 22 ; 92, 42 ; Oft. 17, 10........  12

—secondary, MM. 14, 78 ; OO, 51 3
—pernicious, M3, 730,748 ; M4, 703,

801 ; OO, 08 ; 03, 12a ; Oft, 00 .. 7
Leuchæmia, M8, 7<»l : 94,1.........  2
Purpura, 80, 50, 01 ; 04, 4, 5....... 4
Multiple ecchymoses, MM, 03 ; 04.

21a ............*................................... 2
Metluvmoglobimemin, Mft, 856 ;

MM. 38..'.......................................... 2
Fluidity of blood (sunstroke), MO.

20........................................................... 1

Hæmohrhage—
Pericardium, M3, 725 ; M7, 87 ;

94,41; 95,87 i

Pleura, Mft, 820 ; M7. 21 ; Oft, 30,
54,50,08 ........................................... 0

Per.toneuin, M3, 705 ; Mft, 8515 ;
02, 54 ; Oft, 30, Ml, 88.................. 0

Pelvic hivmatoma, MO, 00.............. 1
1 hemoptysis, M3, 710 ; 00, 48....... 2
Pulmonary apoplexy, M7, 0, 30,

80..................................................... 3
Epistaxis, MM, 20.............................. 1
(Esophagus, 02, 20......................... 1
Stomach, M4 , 783 ; MO, 0; 90, 11 ;

04,1................................................ 4
Lesser omentum, Oft, 50................ 1
Pancreas, 02,01.............................. 1
From spleen, MM, 20......................... 1
From kidney (see kidney)..............
Longitudinal sinus, MM, 12............ 1
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Jhvmorrhage.
Mt-ningeal, MU, 756 ; H5, 844 ; hi»,

I-’. 19,14, « : H7. OB ; 04, 3 
Cerebral, h:i, 703, 727, 728, 752; HA,

8!»6 ; HI». 47, 51 ; H7, 22 ; HH, 2,
16, 25, 71 ; »m. 10 ; 111. 20 ; 112,
20 ; 04, 8 ; 95, 56,83 .................... 18

Secondary after operation, HH, 14. 1 
Oedema—

Anasarca, HA, 716, 710, 776 ; H4,
810 ; H5,821, 876 ; HI», 5, 37, 03 ; 
H7, 17, 25, 44, 63, 77, 84 ; HH, 18,
19, 48, 57, 68 ; H9, 5, 43, 70 ; 90,
20, 60 ; 98, 21, 37 ; 94. 11, 37 ;
95, 20. 25, 35, 40, 86, 01 .................. 35

Ascites, H8, 716, 743 ; HA, 821, 876, 
HI», 37,63 ; H7,25, 41.77 ; HH, 10, 
H9, 4, 5, 43, 63, 67, 00, 70 ; 90, 3 ;
94. 11, 37 : 95, 25, 35, 71 ............ 23

Ascites chylous, 88. 737 ................ 1
Hydrothorax,H8,740,743 ; H4,810; 

H5, 821 ; HU. 5, 03 ; H7, 42, 44.03,
84 ; 90, 3, 18, 20,60 ; 91,32 ; 98,
11, 16, 35, 55 ; 94, 11, 18 ; 95, 20,
25........................................................... 23

Hydro pericardium, HU, 63 ; HH, 57, 
H9, 5 ; 90, 20 ; 91, 32 ; 93, 55 ; 
94, 11 ; 95, 20, 75, 08 .................... 10

Phlebitis sept ic jugular, 95, 75.. 1
-portal, HU, 20 ; 95, 73.................... 2

—umbilical, 90, 21 ............................ 1
—other, 93, 54 ..................................... 1
Obliteration of Hepatic, HU, 9 ;

Vena cava sup., HO, 83................. 1
“ renal, HU, 17...................... 1
“ jugular, innominate and

vertebral, 89,70.............................. l
Cancerous thromb. subclavian, H7;

1, 20....................................................... 2
Inf. cava and renal, 95, 74............. 1
Wound of r. iliac vein, HA; 851b, 1
Coronary, 94, 41................................. 1

Thrombosis—
Longitudinal sinus, 90, 63.............. 1
Lateral sinus, H7, 88........................ 1
Superior cava (see veins)..................
Inferior cava, 95, 74..................... . 1

Thrombosis.
•Jugular V., HO, 14, 70 ; 95, 75___ 3
Sub clavian V., H7, 1....................... i
Pelvic V., H5, 834 ; H7, 52.............. 2
Uterine V., HU, 30............................. l
Iliac V., H5 820 ; H9, 9 ; 90, 13 ;

01,38; 02,42... .... 5
Femoral W, HO, 60, 70 ; 90, 14 ... 3 
Saphena V'., H5, 826,881 ; 90, 14.. 3
Portal V., H3, 701 ; 95 25, 73........ 3
Renal V.. h;$, 745 : 90, ii:t.............. i
Coronary arteries, H5, 881 : H7.

87 ; 92, 39 ......................................... ;»
Heart, HU. 2 ; H9, 60, 72 : 90, 18 

(globular», 61 (polypoid) : 95, 11,
1»........................... '.............................. 7

Cerebral arteries, H3, 774 : HU, 78;
HH, 3, 16 ; H9. 1 5

1 hemorrhoidal, Hlt.lili; H7, 38,74.. 3 

Embolism—

Cerebral, H5, 852 ; HU. 43, 74 ;
93, 47................................................... 4

Abdominal aorta, 90, 18.................. 1
Pulmonary, 85, 816 ; HU, 30 : HO.

60, 70 ; 92, 42 : 93, 51 .................. 6

Infarct-

Spleen, 83, 708, 771, 770 ; 85, 852, 
856, 850 ; HU, 11, 31 ; H7, 20, 10,
41, 01 ; HH, 16, 26 ; HO. 7, 35, 53 ;
90, 1, 18. 60 ; 93, 17 ; 04. 0, 11,
21........................................................... 24

Kidney, H3, 771, 776; H5, 850 ; HU.
2. .-ill, 13 ; H7, », II : HO. 85 : 
90, 18, 60 ; 91, 38 ; 93, 15, 46 ;
94,5,21............................................. 16

Heart, 92, 30 ; 93, 15...................... 2
Lung. H3, 762 (cancerous), 778; H5,

888 : HU, 23. :>l ; HH. 21. » : HO.
35 ; 90, 11 : 94. 5, 38 ; 05, 31.. 12

Arteries—

Endarteritis syphilitic, H3, 774 ;
85, 885 ; 94, 20 ; 95, 0.................. 4

Endarteritis obliterans, HO, 23 ;
90,28 (Hepatic) ............................ 2

Anomaly, renal, 90, 14..................... 1
Ligation, 94 ; (external iliac), 32.. 1
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A rte ries.
General arterlo sclerosis, Nil, 755, 

781, 767 : «B, 881 : SU, 7. 17. 88 : 
H7, II, 23 ; HH, SI, 71 : H», 1, 23,
74 ; IN), 10, 23, 25, 52, 57 ; IM, 18,
55; 9A, 2, 8, 13, 21, 31, 43, 61,
71,82, 83, 85, 86. . . .....................  32

Atheroma of aorta, Hit, 720, 730, 
767; H4, 787; HA, 833, 852, 863; 
ho, 18, 84, 37 : H7. (i. 18, 12, 68 
HH, 23, 51 ; Hit, 5, 10, (10 ; HO,
25 ; 91, 20 ; 98, 22, 28. 30, 40, 44, 
52; Oit, II, 17, 20, 30, 34 ; 04, 5,
10 ; 05, 17, 20,56, 08a, 72, 70, 00. 41 

Atheroma of cerebral arteries, Hit, 
722; H4 , 787, 800; HH. 1 ; Oil, 11,
16, 22 ; 94,14, 21............................. 0

Atheroma of coronary arteries,
Hit, 722. 753 ; H4, 787 : H7,0, 74.; 
HH, 50 ; 08, 22, 30, 30 : Oil, 11, 16,
34 ; OA, 30, 40, 60, 80, 80, 03.......... 18

Atheroma pulmonary artery, 05,
82, 83,94............................................... 3

Atheroma of splenic artery, HO,
60........................................................... 1

Ankvrysm—

Sinus of Valsalva, Oil, 17................ 1
Arch of aorta, Hit, 725 ; HA, 810 ; 

HO, 80 ; H7, 42; 90, 4, 11, 25 ; 08.
20 ; 04,32; OA, 70.............................. 10

Thoracic aorta, *4, 705...................... 1
Abdominal aorta, Hit, 705 ; HO, 15 ; 

HH, 23 : 08, 54 (dissecting) .
Innominate, HO, 83.............................
Subclavian, 08, 54 ............................
Iliac, H4,705 (dissecting).................
Mesenteric, 08, 54, (dissecting

multiple)............................................
Splenic, 84, 27
Renal. OA, 24 .....................................
Cerebral, OO, 10...................................

“ (miliary,) Hit, 722 ; H4, 787 ;
HO, 23...................................................

Cerebellar, OO, 50...............................
Pulmonary, Hit, 710; 90, 48...........
Multiple, 08, 54.................................
Traumatic, OO, 11...............................

Pericardium—
1 hemorrhage. Hit, 725 ; H7. 87 ;

04, 11 ; OA, 57.............................. 4
Pericarditis (acute fibrinous), HI,

803 ; HA, 810; HO, 81 ; H7, 20, 25,
29 : HH, 79 ; OO, 10, 30 ; Oil, 57,
48, 51 ; 94, 21................................. 14

Pericarditis, acute sero-fibrinous,
Hit. 772 : HH. 39 : HO. 21 : 98, 62; 
94, 7. 25, II : 95, 18. .

Pericarditis, acute purulent, Ol,
31:04,0.............................................. 2

Pericarditis, luvmorrhagic, Oil,
l

—tuberculous, HA, 859 ; HO, 55 ;
08, 37 (htvmorrhngic), OA, 90 . . 4 

Pericarditis, chronic adhesive. Hit,
771 ; HA, 805, 874 ; HO, 21 ; H7, 23,
37, 30, 84 ; HO, 28, 00, 70 ; 90, 28,
00 : 08. 52 ; Oil, 21, 33a, 37 ; OA,

111
Pericarditis with calcification,

OA. 37................................................... 1
Secondary cancer, Oil, 48, 51.......... 2
Pericarditis sarcoma HA, 840n, (os

sifying) ; HO, 21 (myeloid)............ 2

Hi; art—
Persistence of foramen ovale, Hit,

743 : HO, 49 ; 90, 29 : 08, 21, 28 ;
OA, 18,21a .. .................... ... 7

Myocardium—
Cloudy swelling, acute parenchy

matous myocarditis, Hit. 753 ;
HO, 8, 30, 57 ; H7, 13, 41, 85, 90 ;
HH, 18, 32, 08, 72, 83 ; HO, 29, 32,
35, 04 ; OO, 55 ; Oil, 52 ; 04, 15. 20

Fat infiltration, H7, 49, 87 ; HH,
58; HO, 59; 04, 47 ........................ 5

Sub-endocardial lipoma, 04, 80 .. 1 
Fatty degeneration, Hit, 704. 732,

748 ; HA, 832, 803 ; HO. 2, 5, 73 ; 
H7, 9, 25, 07 ; HH, 58, 68, 81 ; HO,

1 5, 6, 8, 29, 35, 37, 38, 50 ; 90, 20,
2 25. 35, 68 : 03. 30 ; Oil, 31, 31, 11,
1 06 ; 04,10, 16, 43 ; 05, 3, 43, 48.
1 40, 00 ...................................................•»
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My ocn rdi inn.
Brown atrophy, Hit, 720, 7110,745; 

Hit, 844a : 87. 12, .‘to, :tl, :t5, 74 ; 
88, 28, 40. 78, 70 ; 81», 05, 00 ; 90,
2, 0. 20, III), 01, 50 ; 08, 17, 42 ; l»4,
5, 18, 01 ; 11.1, 11, 20, 21, 50, 85, 80,

94 ; 1
Dilatation, Hit. 755, 701, '771, 770 ; 

84, 801 ; 81», 5 ; 87, 42. 81 ; 88,
10, 20 ; 81». 20, 07, 50 ; !»<», 05 ;
»2, 00; 114,00............................... 10

Acute dilatation (right), 98,00 . . 1 
Dilatation of left auricle, 80, 18;

92. 31.......................................... 2
Hypertrophy and dilatation, Hit.

755, 701, 771, 770 ; 8-4. 787, 707, 
802, 810 ; 88, 810, 821 ; 81», 1, 7,
11, 20, 24, 40, 00, 70 ; 87, 42, 81 :
88, 57, 08 ; 81». 4, 10, 20, 28, 05,
10, 70, 72, 75 : 90, 1, 0. 14, 20, 21,
25, 28, 40, 00, 04, 05, 08 ; 95, 2,11,
10, 18, 20, 25, 00, 48, 50, 01, 75, 83, 
80,80 .............................................. 57

Left hypertrophy, Hit, 722, 707 ; 
84, 801 ; 85, 872 ; 81», 21,47; 87,
0, 40,03 ; 88, 71 ; 81», 10, 74 ; !»<»,
10, 00, 07 ; 91, 00, 32, 07 : 92, 20.
40, 44, 52, 54 ; 95, 5, 0, 15, 10, 70,
84..................................................... 27

Right hypertrophy, 87, 01...... 1
Myomalacia, 81», 15; 87, 87; 81»,

.10; 92. 00.   4
Rupture, 89,15 ; 87, 87 ; 89, 50. 3
Acute aneurysm, left ventricle,

89, 15....................................... 1
Aneurysm of pars membranacia,

90, 1....................................... 1
Miliary abscesses, 88, 21......... 1
Infarct, 93, 15........................... l
Chronic interstitial myocarditis,

83, 722, 745, 770 ; 91, 42 ; 92 22,
05, 54 ; 93,30, 50,05 ; 94,14 : 95,
11, 10, 20, 70, 81....................... 10

Gumma of myocardium, 94, 71... 1
Tubercle of myocardium, 90,41.. 1
Trauma of heart, 95,40........... 1
Puncture wound of coronary vein,

94,41................................ !_____ 1

Endocarditis a. aortic ; m. mitral ; 
t. tricuspid ; p. pulmonary.

Acute verrucose, it, 708, 700 ; 4,
70.8, a ; 9. 74, m ; 08,42, a ; 40, a ;
7, 10, m ; 89. 70, a ; 90, 30, a ;

91,40, m; 95,15, 111.................. l;t
Recurrent (chronic and acute), 

84, 801 ; 85, 852, a; 89, 1. 21,
00, m ; 87, 20,41, m ; 74, m and t ; 
88. IS. in ; 67, III : 81». 28 a ; 70, 
m ; 93, 47, in ; 94, 21, m and t : 
95, 28, m and a ; 71, m and a ;
10, a ; 25, 30; 17, m ; 31, in .. .. 21 

Chronic sclerotic (marginal thick
ening), 83, 743, m ; 722, 701, 771, 
a ; 770, m ; 778, m and a ; 85, 
810, in and a ; 804, m and a ; 85,
5, m and a ; 7, m and a ; 11, in, 
a, and t ; 24, a ; 00, t ; 42, m ; 43. 
m ; 08 ; 87, I, m ; 35, m ; 00, m ;
40, m ; 44, in ; 07, m ; 75, 80, m ;
44, m and a ; 01, m ; 88, 20, 
a and t ; 20, m and a ; 88, a ; 
81», 4, 14, m ; 15, a and p ; 28, m ;
20, in and t ; 72, m ; 90, 1, a and 
m ; 0, m ; 18, m ; 25, a ; 28, a ;
30 ; 40, m ; 91, 08, m ; 92,
01, m ; 41, m ; 93, 10, m and a ;
00, 21 ; 94, 25, m ; 02, m and a ; 
95, 1. in ; 10, in ; 17, in : is, m 
and a : 25, m ; 40, m ; 44, m ; 02, 
m; 05, m ; 81, in ; 80, m and a ;
00. m and t ; 74, m and t ; 85, m
and t 80, 02 ; m, 3....................... 00

Atheroma of valves (basilar thick
ening), 83, 700, m and a ; 728, in 
and a; 84,787; 85,800, a; 814, a ; 
89,0, a ; 44, a ; 40, a and in ; 88,
28, 70, p and a ; 89, 05, a ; 50, 74, 
in ; !»t, 42, a and m ; 92, 52, a ;
55, a ; 00 ; l»4, 10, 43 ; 95, 03, m
and a ; 75, 70, 01, 00, 40, 50 ......... 27

Ulcerative endocarditis, 83, 708, 
724, 771 ; 84, 780 ; 85, 818 ; 89.
23, 01 ; 88, 21 ; 90, 15, m and a ;
30, 04, a ; 90, 15, in and a ; 00,
ill » ; oi..')! ; 95,71 15
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Incompetence of valves, 83, 770 ; 
84, 810 ; 85, 810, ni ; HO, I, a ; 
5, a and m ; 42, t ; 87, 84, a ; 
HH, 57, ni ; H». 15, a ; 28, a ; 90,
25, a ; »!!, 21, a : 05, 80 ............  I

Stenosis, h:i. 743 : ht 20, 10, m ; 
41, m ; 44, m and a ; 02, 31, ni ; 
40, ni ; 04, 25, ni ; 05, 17, 25, 48,
44, 80 m..........................................

Perforation, 83, 708 ; 05, 71........

Endocarditis, gummatous syphi-
lltic, 05,71............................

Polypoid vegetation (musical mur
mur), HO, 21 ; 05, 17 .......

Thrombi (see thrombi of heart). . 
Ecchymoses of endocardium, HH, 

20 ; Oil, 10 ; 04. 4 ; 05, 05 
Ecchymoses of papillary muscles,

oa, 78 ..............................

LYMPHATIC SYSTEM.

Lymih Glands—
Mesenteric acute hyperplasia tty 

phoid), oa, 740, 750, 758, 709 
HO, 87 ; 87, 10, 08, 72, 73 HO. 30
42. 40 ; 05, 71, 03 . . .......

—leucluvmia, Ha, 404...................
—cli. hyperplasia, Ha, 748 ; HO
—calcification, 03, 50...........
—abscess, 05, 41.............. 1
—tuberculosis, 83, 710 ; Hi 38 ;

H7, 84 ; 02, 40 ; 03, 10 05
22, 20, 72, 00 ............

—chyle extravasation t, 734 .. 
secondary cancer, H5, 834 ; Ol
43..................................................... 2

Bronchial.
-suppuration, 04,13.....................  1

—luemorrhagic (typhoid), 02, 4 1
—enlarged, H4 , 783 ; 04,02........... 2
— lympho-sarcoma, 04, 20.............. 1
—caseous and tuberculous, 84,783; 

85, 805 ; HO, 12 ; 87, 35, 00 ; HH,
00, 88 ; HO, 37, 01, 05, 73 ; OO. 10.
17, 25, 29, 41 ; 91, 89; 02, 50 ; 
03, 30, 48 ; 04, 3, 9 ; 95, 28, 20,
72,77................................................ 24

—miliary tubercle, 04, 783............. 1

Lymph (Hands.
Mediastinal sec. cancer, HO, 50;

02, :w.............................................  2
Cervical lymphadinitis, 85, 707 :

93,80fi, 52.......................................  3
—abscess, 05,3.............................. . 1
—tuberculous, 87,73....................... 1
—gout (tophi), HH, 47....... ............ 1
Retropharyngeal, tuberculous ab

scess, OO, 24.................................... 1
Axillary tuberculous, HH, 28....... 1
Portal enlarged, 83, 707 ................ 1
sec. cancer, OO, 23 ; 02,33 ............. 3
—sarcoma, 85, 854........................... 1
Epigastric caseous, OO, 41............  1
—sec. cancer, HH, 07....................... 1
Retro-peritoneal leucluvmia, 83,

704 ................................................... i
acute swelling, 87, 10 ................ 1
sec. cancer, 83, 745; H5, 834,800 ; 
83,8; HO, 11 ; 02. 33 ; 03. 11.42;
05, 51................................................ 0

—sec. sarcoma, 85, 840o................ 1
—pelvic sec. cancer, OO, 20............. 1
—sarcoma, 00,00............................  1
—abscess, H5, 850 ; 05, 40 ............ 2

5 i
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Lymph Glands.
—inguinal sec. epithelioma, 83,

7112 ; hh, 0» ; 98,11 ; 93, 51, 74 . 5
—sec. cancer, 8<1, 56.......................... 1

Thoracic Duct—
Tuberculosis, 87, 12 ; 8». 28.......... 2

Spleen—
Supernumerary, 83, 747 ; 84, 783 ; 

87, 84, 95 : 8», 63 ; 98, 22 ; 93,
19, M..................................................... 8

Infarcts, 83,771,779 ; 84,810 ; 83, 
833, 852, 856, 859 ; 80, 11, 31 ; 87,
29, 40, 41, 91 ; 88, 16, 21, 29 ; 8»,
7, 35, 63, 66 ; 90,1,16,18, 29, 42,
18; 98,81 ; 98, 47 ; 94,7,11,81. 81 

Acute enlargement (acute hyper
plasia. S3. 70s, 7 l«i. 788, 79, 770 ; 
83, 851«, 858, 887 ; 80. 18, 30, 31,
55, 67, 82, 85 ; 87, 2, 13, 15, 19, 45,
58,62, 68, 71,72, 73, 74,86, 88 ; 88.
11 ; 811, 2, 7, 14, 26,32, 33, 38, 39,
12. io. 62,58 ; 90, :«>, 17, 66, A4,
69 ; 91, 35 ; 92, 21 ; 98, 3tlff, 38,
52, 54 ; 94, 36, 38, 39, 45 ; 93, 5,
19, 41, 53, 69, 71, 98 .......................... 61

Enlargement, 83, 718, 705, 766, 754, 
788, 771 ; S I 781, 790, 810k 818 : 
9»,885 : so. 61 ; 90, II. 88; 91,
29 ; 92, 51; 94, 19, 30, 37, (ex
treme! : 93, 2, 12, 16, 45, 66, 68,
7 8o...................................................... 26

Chronic enlargement (chronic hy
perplasia), S3, 717, 761, 776 : S3, 
821, 863, 861 ; 87, 25 ; 88, 5, 42,
61 : 89. -28 ; 90, 16. 85 ; 98, I-".,
17 ; 93, 13, 52, 56, 79,91.................. 17

Fibroid induration, 89, 1,5; 94,
!.. ..............

Cyanotic induration, 87, 44, 87,
90,1,2,8,60..................................... 5

Leuclnvmia, 83, 704 ; 94, 1............. 2
Miliary tuberculosis, 83, 709, 754 ; 

84, 782, 783 ; 83. 870, 879 ; 80,
12 ; 87, 5 ; 88, 1, 27 ; 90, 29, 40,
41 ; 92, 37 ; 98, 19, 30 ; 93, 48,
19. 87, 92............................................... 21

Tuberc. cheesy nodules, 93, 37____ 1

Spleen.

Chalky nodules, 93, 36, 96.............. 2
Gumma, 92,32..................................... 1
Amyloid (see degenerations), p. 87
Abscess, 87, 57 ; 90,13,23.............. 3
Cysts, 90, 57......................................... 1
Hæmatoma (beneath capsule), 90,

49.......................................................... i
Perisplenitis, chronic adhesive,

83, 730,748 ; 87, 46 ; 93, 66; 94,
7,26...................................................... 6

Thickening of capsule, 83, 722,
748 ; 87, 74 ; 89, 60 ; 90, 5, 28... 6 

Laceration (rupture), 83, 757 ; 83.
871 ; 95,40,84 i

Ha*morrhage, 88, 26......................... 1
Ecchymosis, 03, 85 ........................... 1

Adrenals—

Accessory, 94, 9................................. 1
Aberrant, 87,73................................. 1
Enlarged, 89, 63 ; 90, 56 ; 93, 18. 3
Malignant adenoma, 90, 51............ I
Benign adenoma, 03, 81.................. 1
Tuberculosis, 83, 865, 874 ; 89, 28,

38, 41,43 ; 87,5............................... 7
Atrophy, 83,864.........  1
Gray degeneration, 93, 22.............. 1
Necrosis, 93, 42................................... 1
Amyloid, 03, 94................................... 1

Thyroid Gland—

Inclusion, 94, 11................................. 1
Exophthalmic goitre, 88, 16.......... 1
Accessory thyroid, 93,96................ 1
Cystic bronchocele, 88,1(5.............. 1
Abscess, 02, 25 ................................... 1

Thymus—

Ecchymosis, 95,67............................. 1
Persistence of enlarged, 95, 88 ... 1

Bone Marrow—

Leuclnvmia lymphoid (pyoid) hy
perplasia, 83, 748........................... 1

Hyperplasia, 83, 8(0 ; 93, 20, 66 . 3 
Cancerous degeneration, 87, 8___ 1
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RKSPIBATORY SYSTEM.
Plkura—

Kcchymosis, 88, 63 ; 8». 14 ; 05,
32, 67,72, 85,02.................................. 7

Pleurisy (acute) 85,7218, 753 ; 84, 
Hat, 813 ; 85,816, 827, 876: 80, 5.
6, 25, 44, 57, 46, 58, 66,81 ; 87, 2,
6, 13, 19 : 88, 8, 10, 11, 32, 36. 49 ; 
94), 2, 20, 30, 32, 36, 49 : 01,31, 37, 
40,41,42: 02,45,51 : Oil, 27,29,38,
48, 57 ; 04, 29, 38; 05, 16, 18, 39. 43

—acute serofibrinous, 85,772 ; 84,
789 : 85, 815: 80, 18, 46, 47 ; 87.
29, 38, 79 ; 88, 51 ; 80, 47, 70 ; 
90,14, 28,01 15

—empyiema, 87, 29, 55, 79 ; 80,
27. 88 : 99, : 95, 86,78a 8

—necrosing, 80, 54 : 05, 26............ 2
Pneumothorax (see pleura p )
—chronic adhesive, 85, 703, 780 ; 

mi. 788 ; 95, 886, 887, 864; mo.
68, 70 ; 87, 11, 30, 34. 35, 36, 37.
39, 45, 61, 79, 82 ; 88. 11, 17, 27 ;
80, 27, 34, 69 ; *'0, 12, 15, 20, 25,
29, 53 ; 02, 27, 35, 58, 60 : 05, 33,
37, 55, 57, 60 ; 04,9, 32, 40; 05,
16,27,38 (ordinary adhesions not
included) ..............................................46

Pleurisy (acute hæmorrhagic), 04,
16........................................................... 1

Pleurisy tuberculous (ac. hemor
rhagic), 85, 709, 754, 87, 20; 05, 
lu I

— in miliary tuberculosis, 84,782 ;
05.87,80............................................. 3

—tuberculous, with effusion, 85,
711 : Ml. 788; 99, *37, 888, 874 : 
80, 12, 14, 24, 35, 41, 75 ; 80, 1,
60 ; 90, 02. 29. 11. .71 : 02. 31,10 :
95, 35, 87, 96 .................................... 21

Perforative pneumothorax, 85,
706 ; 84. 808; 85. 826 : 80. .71 ; 
02. 31.

Trauma, 87, 48 ; 80,25 .................. 2
Cancer of, 80,06 ; Ol, 40a ; 05, 48 3 
Sarcoma, (ossifying) 85, 840a ; 

(lympho), 80, 48 ; 80, 41 ; 05, 58. 4
Bronchocele (?) cyst, 85, 702.......... 1
Hæmothorax, 85,826; 87,21___ 2

Pleura.
Fibroid pseudo tubercles, 85, 745. 1
Diaphragmatic hernia, 85, 851 ... 1 
—citlcifled plate in, 85, 703, 85,

861 ; 02, 27......................................... 3
—cartilaginous looking plate, 85.

703 ......................................................... 1

Lungs.

(Edema, 85, 708, 723, 727, 748, 749, 
7.76. 761, 767. 77s ; M l, 7*7. 796, 
797 ; 85, 878 ; 80, 46, 65 ; 87, :t8, 
lu. M, 52, 63. 77 ; MM. 23 . 57 . 68, 
68 ; 80, 19, 28, 29, 34, 38 ; 90. 20, 
35, 54 : Ol, 29, 32 ; 02, 42, 58 ; 
05, 11, 16,35,63; 04, 11, 18, 36,
37 ; 05, 1, 29, 37, 61. 66, 09,82 . .. 52 

Congestion and (edema, 05, 21, 28,
88fl 66, 60, 01 : III. 2. 12 ; 05, 2.
12, 18, 25, 41, 65, 73, 81.................... 16

Hivmorrhagic infarction, 85, 762,
778 ; 85, 852 ; 80, 23, 64, 57, 87.
II. 12 : MM. 89; MO, 35. 68, 09, 72 ; 
90,11,48; 9*, 5,10,88 18

Pulmonary embolism, 85, 860 ;
80. 30: MO. 09, 711: 90, II : 99,
42 ; 05, 54 ; 05, 31.......................... 8

Fat embolism, 05, 60........................ 1
Brown induration, 85, 776 ; 80, 

1, 5; 87, 84 ; 80, 72, 74 ; OO, 18, 
60; 02, 31; 05, 47; 04, 25, 31,
70, 71..................................................... 14

Hivmoptysis, 85, 710 ; 00,48........ 2
Pulmonary apoplexy, 85, 753 ; 85,

871 ; 80, 54 ; 87, 6. 36, 40, 68, 89 ; 
80, 58 ; 04, 33, 38, 62, 68, 83, 84,
88........................................................... 16

Inflation,99, 716: 99,886; mm.
30; 80, 57; 02, 41, 57 ; 05, 21,
88, 99 ..................................................... 9

Collapse (atelectasis), 85, 715, 740,
761 ; Ml. 7'.I- ; 99, 869, 8M (in 
duration) ; 80,5,46,87,31a, 92 ; 
88, 12. 24. 31, 86 ; MO, 1 I. 27. 3«l,
49 ; OO, 16 ; 05,12 ; 04, 11........ 21

Compression atelectasis, 87, 29 ; 
04, 32................................................... 2
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Lanya.

Emphysema. 83, 710, 722, 720, 729,
702 ; 84, 7S7 ; 88. 0, 11, 17 : 87,
21, 43, 49, 61, 57, 07, 74, 82 ; 88,
19, 27, 48 ; 8». 02. 74 : 90, 2. 5,
28, 36, 43, 86 ; 91,42; 02, 44, 68 ; 
Oil, 28, 33,34, 06 ; 94. d, 8, 14, 10 ; 
95, 4, 17, 20, 25, 39, 00, 70, 70, 80 . 49

Emphysema (interstitial), 87, 94.. 1 
Pneumonia (acute lobar), 8:1, 700, 

771, 772; 84, 700, 803; 85, 815,
818 819, 831, 838, 858, ; 80, 23, 25,
20, 44, 47, 81 ; 87, 90;
hh. s. 10, 22, 82, :;7. L\ 13. 60,86,
83, 84 ; 89, 10, 52, 58, 05: 90, 1,
2, 13, 21, 30, 30, 43, 40 ; 91,30, 37 ;
92, 27 ; 95, 24, 27, 29, 30. 38, 55,
50 ; 94, 2, 12 ; 95, 10, 17, 18, 24,
39. 45, 49, 79 ........................................ 00
acute broncho, 83, 707, 729, 749, 
750; 84, 783, 799, 700; 85, 828, 
830, 834, 858. 806, 872, 889 ; 811,
17, 82, ns. 88, S3 ; 87. n. 28,38, 16,
18, 71, 72, 73, 92, 95 : 88. 0, 15, 17,
24, 25, 29, 30, 31. 43, 55, 03, 04, 80 ;
89, g, :«>. 3s. 82, 37. 61, 117. 711 :
90, 7, 8, 19, 20, 23, 27, 54, 01, 03 ;
91, 34, 38, 41 ; 92, 41, 52, 50, 57 ;
93, 19, 30, 35, 48. 50, 01 ; 94. 3,
0, 8, 34, 42; 95, 15, 20, 28, 37, 39,
68,70,86. -i

Pneumonia hypostatic, 83, 770 ;
85, 853 ; 80, 14 ; 88, 25, 29......... 5

Chronic interstitial, 83, 709, 780 ; 
89, SI : 88. 21 : 89. 66 : 90. 26,
40, 04 ; 92, 55 ; 94, 9 ; 93, 10 10

Chalicosis, 89, 05 ; 90,04............... 2
Aspiration, 89, 9 ; 91, 43 : 95, 41. 3
—sesquioxide iron, 95,85................ 1
-embolic (and miliary abscess),

80, 9, 57 ; 87, 80 ; 88, 55, 58 ; 89.
53 ; 92, 59 ; 93, 50, 61 ; 94, 10 ;
95, 52..................................................  11

—gangrenous (dissecting), 89, 70 ;
90. 14, 68 : 95. 28,78a, 80. 6

Gangrene, 80, 1 ; 88, 66 ; 92, 00 ;
93. 21   I

Lung8.

Chronic phthisis with cavities, 83, 
701, 7(H), 709, 710, 720, 730, 731,7:44, 
7:48, 741, 747, 754, 700, 708 ; 84,
804, 808 ; 83. 828, 835, 838, 859, 
870, 874, 879, 880, 888 : ho. 1. 11.
28, 31, 36, 38, 30, 41, 42, 59, 52, 50,
75, 79, 84 ; 87, 11, 12, 10, 30, 31,
34, 37, 38, 39, 43, 47, 51, 09, 77, 82.
93 ; 88. 1, 27, 35,47, 49, 78 ; 89,
17. 34, 41, 00 ; 90, 0, 9, 12, 29, 40,
48, 58, 02 ; 92, 14, 40, 48, 50 ; 93,
20, 23, 40, 00 ; 94,3, 0. 9, 10, 20. 21,
23, 28, 40 ; 95, 21, 27, 44, .>1, 04,
73, 77, 80, 89, 98.................................101

Miliary tuberculosis, 83, 733, 744 ; 
HI. 788 : #5, 826, <i7 , 879 ; 80.
12, 30, 70, 73 : 87, 3, 5, 30, 56, 79,
81, 82 ; 90, 41, 51 ; 92. 32, 37, 43; 
93, 19, 30, 50 ; 94, 5, 34 ; 95, 3,
29, 48, 92 ............................................. 30

Local apical tuberculosis, 83, 714,
732, 733, 707 ; 84, 796 ; 85, 837,
805, 800,885, 880 ; 80, 24, 40 ; 87,
01 ; 88, (HI, 08 ; 89, 1, 11, 15, 10,
32, 37, 50, (H), 74 ; 90, 51 ; 91, 29, 
93, 28, 33, 40, 50 ; 94, 5, 13, 10, 
21a, 25 ; 95, 12, 40, 20, 35, 45, 53,
78a, 79. 99 ......................................... 44
(not apical), 86889 ; 87. 7 ; hh,
28, 97 ; 90, 31, 41............................. 0

Secondary cancer, 83,737,759,702 ;
86, 27, 50, 00 ; 93, 48..................... 7

Gumma, 88, 05 ; 92, 32.................. 2
Secondary sarcoma, 85, 840a 1
Primary lympho sarcoma, 80, 48.. 1
Secondary “ “ ho. 48. l
Secondary epitheloma, 80, (i ; 90,

52 ; 95, 74........................................... 3
Tuberculous fistula, 95, 77 ............ 1
Bronchiectatic cavities, 94,32___ 1
Imperfect lobulation, 85,872 ; 93,

88,61.................................... 8
Laceration, 88, 25 ; 95, 38, 54, 57. 4 
Anthracosis. 83, 745 ; 94, 42 ; 95,

03.......................................................... 3
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Bronchi—
Acute Bronchitis, 88, 702, 722; 

87, 6, 17, 62, 91 ; 88, 6, 32,60; 
8», 2, 9, 50, 70 ; 90, 85 ; » 1, 30 ; 
98,51,62,66 ; 94, 2, 5, 8, 13 ; 98.
5,72, 77, 93 ..................................... 25

-capillary, 84,783; 88, 839 ; 88.
70; 98 86....................................... 4

Bronchitis chronic, 88, 729, 745, 
701,778 ; 84, 789; 87, 9, 35, 49,
57, 70, 74 ; 88, 23, 58, 09; 89, 50 ; 
98, 35, 64 ; 92, 58 ; 98, 28, 33, 
34, 37, 65; 94, 14 ; 98, 17, 25, 70,
80,86,90 .......................................... 30

— bronchiectasis, 90, 64; 94, 32,
42 ; 98, 25, 80 ................................ 5

—-chronic putrid, 88, 9 : 89, 67 ;
•4,448. i

—dipththeritlc, 88, 703 ; 89, 70 ;
98, (15.......   3

Food aspiration, 98, 88.................. 1
Mucus “ 98,07...................  1
Antidote'1 98,33.................... 1
Secondary epithelioma, 80, 67— 1

Trachea
Diphtheria, 88, 763 ; 84, 799 ; 80,

45, 82 ; 87, 46, 92, 94, 95 ; 88, 4,
24, 30, 31 ; 89. 70; 91, 41 ; 92,
41, 50, 67.......................................... 17

Croup, 89, 58, (anatomical)........... 1
Granulomata, 98, 837.......................  1
Ulceration, 87, 16 ...   1
Secondary epithelioma, 87, 35— 1
Compression (aneurism), 90, 4 ;

94,29,32.......................................... 3
Larynx—

(Edema of glottis, 88, 837 ; 87,
17, 77 ; 89, 8 ; 98, 01

Obstruction by mucus, 98, 07......... 1
Asphyxia by food, 80, 13 ; 88, 70 ; 

90, 24................................................ 3

! Nose Pharynx and Tonsils.
I Laryngitis catarrhal, 88, 705, 715 ;

88,832 ; 87, 17 ; 90,27...............  5
I —phlegmonous, 98, 31.................... 1
I —syphilitic ulceration, 84, 790;

98,50; 98,5................................ 3
—tuberculous. 88, 828, 837 ; 80,

39, 42, 52 ; 87, 16, 38, 47, 51,
93 ; 88, 5, 27 ; 89, 17, 41 ; 90, 29.

. 40 ; 98, 54 ; 94, 21 ; 98, 80.........  20
—diphtheritic, 88, 707, 715: 84, 

799; 80, 45, 82; 87, 40, 92, 94,
95 ; 88, 15, 24, 29, 30, 31, 55 ; 89.
57, 70: 91, 41; 92. II, 56. 57:
•4.8 ....... 88

—croupous, 88, 1 .............................23

Nose pharynx and tonsils—
Rhinitis ac., 98, 56.......................... 1
—ch. hypertrophic, 90, 26, 01....... 2
—ch. atrophic, 88, 0..................... 1

diphtheritic, 88, 711, 87, 31a,
78: 88, 29   4

Pharynx diphtheria, 88, 707, 711,
i «I. . . . . . . . . . . . . . . . . . . . . . . .  »
j Pharyngitis, 98,30a, 35 ; 98, 83. 3
' Ulceration tuberculous, 87, 37 1

Ulceration syphilitic, 89, 17 I
Diphtheritic, 88, 707,711,733 ; 84.

799 ; 80, 45, 82 ; 87, 19, 31a, 46.
(«1, 78, 85, 92, 94 ; 88, 15, 24, 29,
30, 31, 55, 86 ; 89, 57, 70 ; 91,41:
92,56,57........................................ 20

Tonsillitis diphtheritic, 88, 707, 
711,733 ; 84, 783 ; 92, 57 : 98, 01. 6

! —suppurative, 84,13....................... 1
—follicular, 87, 2 .......................... 1
—concretion, 90, 9........................... 1
Uvula bifid, 84, 783.................. 1

1 Parotitis purulent, 80, 57 .............. 1

8
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DIGESTIVE SYSTEM.

Tongue—

Tuberculous ulcer, 88, 52................ 1
Hemiatrophy, 80,74 ....................... 1
Epithelioma, 90, 52........................... 1
Purpuric ecchymosis typhoid, 94,

I . ....................... 1
Gangrenous stomatitis, 95,19 — 1

(Esophagus—
Ulceration, 85, 815............................. 1
—tuberculosis, 08,00....................... 1
Epithelioma, 85, 815 ; 80, 8, 67 ; 

87, 35; 90, 24 ; 01, 48 ; 08,51.. 7
Rupture of aneurysm, 92, 26........ 1

Stomach—
Ecchymosis, 88,68: 80, 7, 47, 69,

73; 98, 40; 95, Hft........................... 7
Hæmorrhage(hæmatemesis),89,6;

(ulcer) ; 90, 11 (aneurysm)........ 2
Thrombosis, 89,69............................. 1
(Edema, 95,86..................................... 1
Gastritis (acute catarrhal), 80, 60,

61 : 88, 26 ; 08» 30, 61 ; 95. 71.
85,86 .................................................... 8

—chronic catarrhal (atrophic), 83,
739 ; 761, 766 ; 84, 782, 802 ; 85,
864 ; 80, 62 ; 87, 70 ; 88, 38 ; 89,
7, 23, 25, 35, 43 ; 92. 58 ; 93, 22 ;
95, 2, 5, 35.................................. 21

—hypertrophic cystic, 87, 63 ; 93,
37 : 95. OH. |

—polypoid, 88, 28 ; 05,96................ 2
Cirrhosis of stomach, 88, 20... 1
Hiemorrhagic erosion, 84, 783;

80, 61....................................... 2
Round ulcer, 87, 47, 60 ; 88, 20 ; 

89, 6 ; 90,22,54 ; 92, 35 ; 93 51 ;
95, 73.................................................. 9

—cicatriced, 89, 20 ; 93, 55............ 2
Perforation of ulcer, 88, 20; 93,51. 2 
Annular ulcer, 88,28(tuberculous) 1 
Dilatation, 85,823 ; 80, 16, 76, 77 ;

89, 23. 37 ; 93. 22, 56   8
Stenosis of pylorus, 80, 16............. 1
Slaty pigmentation, 95, 2............. 1

Stomach.

Amyloid, 95, 94 ................................. 1
Stomach cancer, 83, 745 ; 85, 823 ; 

80, 16, 60, 72, 76; 87,8; 88, 13 ;
89, 15, 48, 50 ; 90, 23, 53 ; 92,
35 ; 93, 51 ; 95, 81......................... 16

—sarcoma (sec. ) 95, 51..................... 1
Villous papilloma, 95, 96............... 1

Duodenum—

Round ulcer, 90, 32; 95, 74 ......... 2
Tuberc. ulcer, 80, 36 ....................... 1
Carcinoma (sec.) 80, 27................... 1
Epithelioma (sec.), 9*5,74................ 1
Polypoid adenoma, 80, 38............... 1

Jejunum and Ileum—

Hyperæmia, 88,19 ; 93, 16, 25.... 3
Ecchymosis, 88, 63 ........................... 1
Haemorrhagic infarction, 83, 708 . 1
Slaty pigmentation, 80, 71 ; 87,

92 ; 88, 11 ; 89, 49, 71 ; 95, 41,
91........................................................ 7

Enteritis (acute) catarrhal, 80,
38, 60, 61 ; 87, 2, 23, 25, 75, 76 ; 
88. 26, 83; 89, 1, 35, 37, 53;
90, 51 ; 93, 33, 41, 44, 61 ; 94,
42 ; 95, 50, 62 .   21

-ulc. follicular, 87, 60, 76; 95, 91. 3
- ulcerative catarrhal, 87, 63, 90 2
Enlargement of follicles, 83, 865 ; 

87, 4, 80 ; 89, 29 ; 95, 55 ; 93,
•59........................................................... 7

Leuchivmic enlarg. follicles. 83,
704 ...................................................... 1

Calcification of follicles, 87, 84 1
Rupture, 89,13................................... 1
Contusion of serosa, 95, 38 ............ 1
Amyloid, 83, 60 ; 95,94................. 2
Distension, 80, 53, 60....................... 2
Fistula, 91, 20..................................... 1
(Edema, 95, 85..................................... 1
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Jejunum and Ileum.
Tuberculous ulceration, Hit, 709, 

780, 731, 734, 738, 741 ; MR, 870, 
882 ; MM, 12, 26, 31, 38, 30, 41, 42, 
52, 55, 73, 75, 79: M7, 3, 11, 16, 34, 
39, 47, 51, 77, 82, 84, 93 ; MM, 27, 
17. Ill, 78; mm, 17. II. 88: 90, 211. 
40 ; 02, 34, 46, 48 ; 98, 20, 56 ; 04. 
20, 23, III. IB; 98, 14,84,80 

Typhoid ulceration, 88, 719, 750, 
758, 763, 769, 779; M4, 812; MR, 
851, 853, 850, 862, 878, 887 ; MM, 2, 
6B, 88 : H7, 88, :>7. 88, 88, 88, 71. 
72; 76 ; MM, 67 ; MO, 20, 32, 88, 39. 
42, 49, 04 ; 00, 47 : 02. 28, 51 ; 
90, 39 ; 04, 4, 38, 39 ; OR, 53, 09,
72, 73, 03..............................................  43

Typhoid perforation, M7, 53, 71 ; 
MO. 20 : 02, 28 ; 04,4; OR, 09 0

Intestine—
Meckel’s diverticulum, MR, 872,

885 ; MM; 03, ; M7, 21................... 4
Strangulation (gangrene), MR, 800 ; 

MM, 22, 02 ; MM, 65 ; MO, 18 ; 02.
55: OR, 11, 41, 08........................... 9

Gangrene from embolism sup.
mesenteric artery, OR, 11............ 1

Meliena neonatorum, MM, 10, 59 2
Ascarides, M7, 33, 70 ; MM, 20, 30 4

Colon.
(Edema, OR, 85..................................... 1
Meliena, MR, 808 ; MO, 0, 47, 49 . 4
Colitis acute catarrhal, MR, 704 ; 

M4, 811 ; MR, 804, 874 ; MO, 31, 37,
03 ; OR, 30, 37, 38 ; OR, 15.............  10

('hr. dysentery, MR, 707 ; MR. 824;
MO, 22, 26 ............................................. 4

Amoebic dysentery, 04, 7.............. 1
Diphtheritic colitis, OR, 51, 84........ 2
Syphilitic ulceration, MM, 65 .... 1
Cicatrieed ulcers, MR, 864 ; M7, 75. 2 
Follicular ulcers, MM, 26 ; OR, 09.. 2 
Tuberculous ulceration, MR, 709 ; 

7!40, 734, 741 ; M4, 783 ; MM, 41, 55,
73 ; M7, 79 : 02, 48 ; OR, 36, 80 ;
04,40,45............................................. 14

Adeno carcinoma (primary), MO, 9, 1 
11,30; OR, 97..................................... 4

Colon—

secondary, MO, 15 ; OO, 31 .... 2
Bullet wound, MR, 851ft.................. 1
Perforation, MM, 41........................... 1
Atrophy of walls, OR, 34.................. 1
Diverticula, OO, 30 ; OR, 92 ; 04,

21a........................................................ 3
Obstruction, MB, 860; mh. 80; 94, 

21a, 31 ; OR. 41. 08......................... 0

Rectum.

Dextro position, MM, 15, 47 ; OO,
:>i 8

Hemorrhoids, MM, 36 ; M7, 38, 74 ;
MM. 68 ; MO, 60 ; OR, 12................. 6

(Edema, OR ,49................................... 1
Slaty pigmentation, OR, 60, 91___ 2
Fistula in ano, MO, 00 ; MM, 30 . 2
Recto-vesica I fistula, M4, 781 ; MO,

11 ; OR, 41 ; OR, 12, 31 5
Urethral, M7, 5,81............................. 2
Tuber, ulceration, M4, 781 ; M7, 5,

111. as ; MH. II*; 99, 08 . li 
Ulceration syphilitic, M4,781 ; OO,

84
-follicular, OR, 08............................. 1
Typhoid, MR, 802 ; OO, 54 2
Stricture, M4, 781 ; MR, 843, 846 ;

04, 22, 31............................................. 5
Sloughing, MR, 849 ........................... 1
Adenoma, MM, 03......................... 1
Lipoma, OR, 55................................... 1
Cancer (primary), MR, 834 ; MM.

colloid. B8 ; HO. 88 : 94, 31 I
—(secondary), MR, 719 ; OO, 31.... 2

Appendix.

Ulcerative appendicitis, HR, 780,
861 ; M4, 809; MR, 801 ; MM, 20,
M7,33, 50 ; MM, 30, 72,79 ; MO, 24,
OO, 09 ; 02, 30, 47 ; OR, 66 ; 
94,33 ; 99, 41, 73, 91. Removed, 
99, 12. 17 22

Follicular appendicitis, OR, 91 — 1 
Catarrhal “ 04,1. ... 1
Obliterative appendicitis, MR,

809 ; MM, 00 ; OR, 78 ............ 3
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Ap/midir..
appendicitis (dilatation), H7, 11. 1

Abscess. HH. 79................................... 1
Typhoid ulcers, H», 49 ; 1)5, 62__ 2
Tuberculous ulcers, 1)5, HO.........  1
'Concretions, HO, 39 ; H7, 50 : HI),

24, M : 90, 54 : 90, 18 7
Dilatation. H7. 11............................... 1

Lieliermeister’s furrows, HO, 701, 
761 ; H 7, 49 ; DO, 25, 67 ; 98, 16, 
95, 18

Elongation L. lobe, H8, 708. 751, 
7:19 ; H5, 856, 876 : HO, 1 ; H7. 5,
7, 14 ............................................... 9

Atrophy left lobe, HO, 9 (obliter
ation, hepatic veins)................... 1

Lacing loin-, H5, 829 : HD, 9, 10 ; 
95, l'.' i

Eechymosls, H8, 727, 750 ; HD, 49 3
Cloudy swelling, 88, 750, 769; H4,

781 ; HO, 8, 18, 30, 31, 55, 57 ; H7.
2, 13, 15, 36, 68, 90 ; HD, 7, 14, 32,
33, 38, 39, 73 ; DO, 38, 47, 55, 64.
09; 91,86,88, il ; 99,81, 88, :.l ; 
D8, .38,39, 41, 64 ; 1)4, 15 ; 1)5,15,
62, 65, 72, 75,93 ................................. 44

Fatty. H8. 701, 703, 723, 729, 731 : 
H4, 812; H5, 821, 837, 838; HO.
80: H7. 80, :<0. :I7. 73; HH, 27.
30. 47, 68, 78; HD, 22, 27, 31, 39,
19. 88 : 90, 8, 30, 13 ; 99, 27. 88,

61 ; DJI, 12, 26, 35, 44, 50i 52, 59, 
62,63,66: 1)4 , 8, 11, 30, 43; 1)5,
45, 48,64.85 ........................... 50

Fatty degeneration central zone,
H», 748; 1)5,66................................ 2

Cyanotic atrophy, inutmeg), Hit, 
714, 717, 719; H4 . 797; H5, 826,
852 : HO, 11 ; H7 , 34, 74. 84 ; HH,
18, 19, 26, 57 ; HD. 43, 50, 70, 72 ; 
DO, 14, 18, 25. 28, 35 ; DO, 21, 28,
45, 47 ; 94, 27. 46 ; 1)5, 1, 3, 21, 44,
46. 63, 70, 71, 79, 89, 96 ...............  40

Brown atrophy, H7, 12, 16; HH,
HI : HD. I. 88, 37 ; 90, 53 ; O.3.
22 ; D4, 31 ; 1)5, 9, 47, 59, 66, 80. 14

Cirrhotic, H3, 743, 766, 778 ; H4, 
790, 802 ; HO, 5, 62 ; H7, 41, 44, 
61 ; HH, 8, 26 ; HD, 35, 62, 66 ; DO. 
54; Dl, 37; 02, 25; 9.3, 36, 38, 
40, 44, 66, 62 ; 94, 1. 19, 37 ; 1)5.
26, 27, 70, 71....................................  31

Cirrhotic and Fatty, 83, 745, 753 ; 
84, 786, 796, 804, 810; 85, 865; 
80, 37 ; HD, 5, 6; 91, 29; D4, 23 ;
1)5, 39,01.......................................... 14

Biliary cirrhosis, 04, 27................. 1
Hypertrophic cirrhosis, 05, 91.... 1
Abscess, H4, 809 ; 85, 824 ; HH, 39 ;

99, 24,36 ; 94, 7....... 6
—multiple (pylephlebitis), HO, 20 ;

94,10 ; 95, 73................................ 3
Amyloid (see degenerations),.......
Syphilitic hepatitis diffuse, D.3,

52..................................................... 1
Perihepatitis chronic fibrous, H.3, 

730, 741 ; H4, 789 ; HO, 6 ; HD, ,'17 ; 
9.3, 14, 33,38, 58 ; D4, 32 ; 1)5, 12,
25, 36, 37.......................................... 16

—tuberculous, H.3,730 ; H7, 55__ 2
Miliary tuberculosis, H3, 754 ; H4, 

782. 7X5 ; 05, 886, 870, 874, x7:i ; 
HO, 12, 73 ; H7, 3, 6, 69, 79, 81 ; 
8H. 1, 5, 27 : DO, 29, 31, 40, 41 ;
98, 37, 43 ; 9.3, 19, 23, 36, 40 ; 1)5,
44, 49,54 ............................................... 2V

Cluinma, HH, 22. 51, 65; Dl, 42;
02, 32 : D5, 71................................... 6

Angioma, ht, 15, 58, 82. 80; ho.
15 ; DO, 10, 25 ; D4, 39................. 8

Leuchæmia, H3, 704 ; D4, 1 . 2
Carcinoma (primary), HU, 759 ; 1)2,

88 ......... 1
—(secondary), H4, 788 ; HO, 27. 60 ; 

87, 1, 8 ; 88, 13, 69 ; HD, 11, 15,
30, 48,67 ; 91,43 ; D2, 33, 35 ; 98,
42, 58 ...............................................  17

Epithelioma, (secondary) 95, 74... 1 
Sarcoma (secondary), HH, 43 ; 05,

51 .
Cysts, HH, 21..................................... 1
Calcareous (nodules), D4, 10, 39 ; 

95.36................................................. 3
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Icterus, wi, 717; 84, 71*), 71* 1 ;
85, 851, 886, 868 ; 8«, 5, 37, 44, 53,
«4 ; 87, 10, 61, 70 ; 88, 58 ; 80.
4, 35 : 90,44 ; 02, 33; 98, 24, 35,
44 ; 94, 1» ; 95, 01 24

—neonatorum, 85, 868..................... 1
Cholivmia, 85, 888........................... 1
Rupture, 95, 38,88 ........................... 2

Gall-bladder—
Ecchymoses, 95.03........................... I
Gallstones, 88, 750 ; 85, 855 ; 90,

27, 60, 64, 68 ; 87, 41, 75, 80 : 89,
6, 20; 91, 42 ; 92, 24, 36, 45 . 98,
38,42,44 ; 95,57............................. 18

Amyloid (see degeneration».
< 90. I 1

Bile duct (obstructive dilatation», 
88, 780 : 84, 790$ ho. ill : 88.
7»; 98,84,86   6

Cystic duct, 84. 71*1 : 80. 14 ; 87.
88 .........................................................  3

Cholecystitis oh. obliterative, 92.
24,86, IB 8

— Perforative, 80, 64 ; 90, 10........ 2

Peritoneum—

Ascites, (see circulation, p HU »..
—chylous, 98,787.........  1
Free fibrous body, 90, 2.................. 1
Hiemorrhagv, 95,57......................... 1
Ecchymosis, 94, 21a ....................... 1
Gaseous emphysema, 88, 20 1
Omentum fat necrosis, 87, 75........ 1
Carcinoma (sec.), 8*5, 834, 860 ; 87.

8 ; 89. 67 ; 91, 20, 43 ; 95, 50,
07.......................................................... 8

Sarcoma (prim.», 89. 21 ; 98, 28. 2
(sec.), 8.5, 854 : 96, :•! 2

Tuberculosis—

Pleura, 88, 708. 754 ; 84, 782, 784,
708 ; 85,837, 850, 874 ; 80, 12, 14,
24, 35, 41, 75 ; 87, 20 ; 89. 1, 60 ; 
90, 20, 41,51, 62 ; 92, 34, 50 : 98.
40; 95, 35, 80, 87, 06.......................  28

Tuberculosis.

Peritonitis acute general, 88, 772,
780 ; 84, 800; 85, 827, 846, 860,
804 ; 80, 18, 22, 61, 66 ; 87, 2, 13,
15, 10, 20, 62, 73, 76, 70,00: 88.
70, 80 ; 89, 63 ; 90, 10, 23, 37, 67 ; 
91. 18: 98, 21, 86, 66; 94,
24, 31, 33 ; 95, 1, 7. 22, 41, 47, 64,
68,78,87,98,96, «7 17

Acute perforative peritonitis, 88. 
780, 786 8ft. 648, 868, 661, 878. 
887 ; 89, 41: 87. 50, 53. 71 : 88.
20, 30, 72: 80, 13, 24, 26; 90.
22, 32, 55, 60 : 91, 40 ; 92. 28, 46 ;
94,4, 22 ; 95, tM, 60. 87 . .. .20

Sub acute, 89. 21, 86......................... 2
Hæmorrhagic, 98, 40 ..................... 1
Acute local purulent, 91, 20 ; 98, 1

41............................................................ 2
Tuberc. peritonitis, 88, 730, 766 ; 

84, 782, 708; 85. 825; 80, 7, 9,
12, 80; 87. :«». si ; 88, 1 ;
89, 66 ; 90, 24, 31 ; 92, 34 ; 95, 
36,77,87,92,96 ............................... 23

Chronic adhesive peritonitis, 88, 
720 ; 84. 706; 85, 854, 860, 868, 
876, 886 : 80, 22, 52, 50, 64 : 87, 
44, 45 ; 88, 40, 51, 70 ; 80, 1, 22, 
50, 53 ; OO, 15, 16, 10, 28, 53, 54 ; 
91, 2ti : 99, is : 99, 88, 41, 80 : 
04, 32 : 95. 12,25, 37. 42, 50, 68.
75,01.................................................... 40

Chronic perihepatitis, 88, 730, 741. 2 
Chronic pelvic peritonitis, 88,701 ;

85. 825 ; 80, 11, 63 ; 87, 85 ; 88.
51 ; 92, 48 ................. 7

Chronic perisplenitis, 88. 748......... 1
Melanotic pigmentation. 98, 37 . 1
Slaty pigmentation: 87, 40 ; 90, H 2 
Hernia strangulated, 80, 22 ; 88,

50 ; 89, 18 ; 92, 55......................... 4
-inguinal, 8(1,22,41; 87,21 ; 88,

58, 68 ; 89,18 ; 90, 8, 28 8
—umbilical. 88, 735 ; 88, 80 ; 95,

75.......................................................... 3
—diaphragmatic. 85, 851 ; 95,82. 2

retroperitoneal, 95, 00 ................ 1
Omental hernia, 88, 80 ; 95, 75 .. 2
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Tuberculosis.
—abscess, 90, 13 ............................... 1
Mesentery (see also glands mesen- 

trlc).
Pancreas.

Laceration, 95, «7............................... 1
Haemorrhagic, 9:1, 28, 34 ............... 2
Abscess, MN, 7»..............   1
Pancreatitis, (chronic interstitial

with cysts), 89,60 i

Pancreas.
—haemorrhagic, 88, ; 92, 51..
Fat necroses, 92,61   1
Carcinoma, 88, 737 ; 85, 823 ; 86,

27,06................................. 4
Epithelioma (secondary», 95,74... 1
Sarcoma “ 95,61___ 1
Amyloid, 90, 29......................... 1

URINARY SYSTEM.

Horseshoe, 84, 804 ; 98 (trian
gular), 780........................................... 2

Moveable, 98,65 ............................... 1
Hypoplasia, 85,836........................... 1
Hyperaemia (extreme), 80, 51, 80 ;

89, 78 8
Infarcts, 88, 776 ; 85, 850 ; 80, 2,

81, 18 : 87, 20, II. 67 : 88. H : 
89, 35 ; 90, 18, 43 ; 91, 38 ; 98,
IA 46 ; 94,8, SI 17

Cloudy swelling, 88, 729, 733, 750, 
758:84,700; 85,851a,854 (icterus),
887 ; 80, 8, 18, 30,31, 55, 57 ; 87,
13, 15, 30, 58, 68, 73 ; 88, 30, 31, 
88; 89. 7. II. 82, 06, 71 : 90, 16.
30, 55, (VI, 60 ; 91, 35, 38 ; 92, 21,
28 ; 98, 38, 41, 54, 50 ; 94, 9, 34 ;
95, 41, 46, 47, 50, 53, 72 .................. 64

Acute parenchymatous nephritis, 
83, 740(scarlatina), 770 ; 85,856 ; 
80. 74,84; 87,6,23, 25, 58, 85, 87,
88, 90 ; 88, 7 ; 89, 8. 10 (glom.),
53, 58, 64 ; 90, 2, 36, 44 ; 91, 20,
32: 93, 30a (glom.), 44, 48, 50, 52,
61 (“glomerulo.”) ; 94, 7, 10, 15,
43 ; 95, 5, 16, 24, 25,30, 43, 49, 62, 
65,75..................................................... 44

Kidney.
Acute haemorrhagic nephritis, 88,

63 ; 89,57 ; 94, 4..........................
Chronic (mixed) parenchymatous 

nephritis (large white kidney), 
83, 716 (chylous ascites) ; 84, 
700, 813 ; 85. 820, 876 : 80, 34, 37,
43 ; 87, 23, 25, 77 ; 88, 20, 42, 51,
78 ; 90. 54, 66 ; 93, 20, 27, 35, 46, 
:>7,ü:\o:t. : 94, II. 12; 95,26, 48,
'H 28 

Amende fatty, 83. 748 ; 85. 820 ;
88, 33, 78 ; 93,12, 26 ; 94, 31. 43. 8 

Amyloid (see amyloid degen). 
Nephritis, chronic interstitial, 

small granular kidney, 83. 701, 
703, 722,723, 727, 732, 734, 743, 753, 
703. 707. 709. 770 : Ml. 786, 787, 
797. 802: 85. (91, 198, 820, I 
841, 844a, 446, 885, 847, 852. 800, 
(si.), 864, 870 (large), 830, 851a ; 
80. 7, 27, 34, 47, 49, 02, 63; 87,
6, 0, 23, 25, 36, 4(1, 40, 63, 67, 74,
88 ; 88, 8, 10, 23, 40, 43, 51, 57 
58, 71 ; 89, 1, 6, 0, 7, 10, 16 (ext. 
cirrh.l, 20 (elrrh.), 47, 50, 00,68,
72, 74, 75 ; 90, 2, 10 (si.), 35, 50; 
91, 20, 29, 37, 47 ; V2, 20. 3). 54,
58, 60 ; 93, 15, 22, 27, 28, 34, 35,
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Kidney.
37, 44), 49, 55 (Hen. 62, «5 ; 04.
2, 14, 18, 19, 27, 81. 32, 42, 45 ; 95.
1, 7, 9,2u, 2it, 27, ai, as.ap. 43,44,
18. 55, 59, «Hn, (H, 61, 70, 82, Kl. 87,
76, B, 66,78,96 .186

Hogback, 87. 45 : 90, 6, 21, 59 ;
92, 61 ; 98, 21 : 94, 7 ; 95, 1(1 H 

Cyanotic indurations, 88,708, 771, 
778, 779 : 84, 810 ; 85. 815 : 89.
1, 5, 51 ; 87. 44, 84, 87 ; 88, 08 : 
89, 48, 66, 70 ; 90, 1, 3, 26, 28, 69,
65 ; 95, 3, 79 .....................  24

Miliary tuberculosis, 88, 713, 774 ; 
84, 782, 781 ; 85, 825, 870,879, 882; 
81). 18,86, 88, Il, 7:1: 87, :t.
79, 81 ; 88, 1, 5, 27 ; 90, 29 ; 92,
37, 43 ; 98, 23, 43 : 94,34 : 95,
28, 49,64,87 ........  29

Compensating hypertrophy, 85.
886 ; 91,29,....................................... 2

Leuchæmia, 88, 704 ......................... 1
Fibroma. 87, 6..................................... 1
Primary sarcoma, 88 718................ 1
Secondary “ 89,48.................... 1
Primary cancer, 85, 869 ; 90, 51 2
Secondary “ 89, 27 ; 89, 56. .. 2
Cysts, 89, 63, 81 ; 92, 20................. 3
Rupture, 88. 757 ; 85. 871 : 95,

38.......................................................... 8
Urate deposits. 85. 868 ; 89, 47. 2
Renal calculus, 88, 760 ; 84, 804 ; 

89, 11, 17 ; 87, 28 ; 90. 33, 53 :
98, 25 (oxalate), (14....................... 9

Adrenal rests (see adrenal, p. 8(1).
Hyaline degeneration, 90, 17...... 1
Purulent perinephritis, 89,17 — 1 
Gangrenous “ 90, 51 .. 1
Embolic nephritis, 88, 708, 711 ;

89, 2 ; 90. 16 ; 91, 42 ; 92, 51 ;
98, 25 ................................................. 7

Hydronephrosis, 88, 719 ; 84, 804, 
85, 817. 8644 ; 87. ft, m : 88. 7 ;
90, 2, 20, 31, 67 : 91, 29 ; 92, 11,
26, 62, 65 ; 95, 34, 74 .....................  18

Acute bacterial papillary nephritis, 
95.17,68 -

Kidney.
Acute hæmorrhagic pyelitis, 95,

84........................................................ 1
Pyonephrosis, 88, 760 : 84, 80-1 ;

89, 9, 11, 17, 85; 87, 10,32, 54 ;
88, 7, 37 ; 90, 2, 5, 9, 33, 42, 45 ;
92, 38, 44, 51 ; 98,18, 25, 40 ; 95,
74,94 ................................................... 25

Tuberculous pyelitis, 88, 754 : 85,
859 ; 89, 28, 70; 87, 5,8; 88,
36 ; 89, 11 ; 95, 92......................... 8

Ureter.
Obliteration, 87, 10..................... 1
Dilatation, 88, 7 ; 92, 51................ 2
Double, 95, 24 ..................................... 1
Tuberculosis, 95,92 ....................... 1
Fistula, 87, 54..................................... 1

Bladder.
Diverticulum, 88, 7K1 ; 89,19___ 2
Dilatation, 85,859........................... 1
Dilatation hypertrophy, 87, 32,

70 ; 91. IS :<
Hypertrophy, 92, 38, 44................... 2
Fistula recto vesical, 89, 11 ; 95,

12 ...................................................... 2
—recto-vesico-vaginal, 95, 31........ 1
Cystitis (chronic), 88, 705 ; 89, 9,

17, 58, 70 ; 88, 37 ; 90,5,42 ; 92,
11 : 08. 2."). Il II

—acute hæmorrhagic, 80, 57, 03 ;
89, 2 ; 98, 40 ; 95, 2, 6............. 6

—phlegmonous, 95, 52..................... 1
-diphtheritic. 88, 756 ; 90, 6 .... 2 
—tuberculous, 88, 754 ; 85, 859 ;

89, 28 ; 87, 81 : 90, 40................. 5
Papilloma, 87, 49 ............................. 1
Cyst (submucous), 87, 82 ................ 1
Epithelioma (primary), 95, 74 — 1 
Primary cancer (colloid), 90, 20 ... 1 
Secondary carcinoma, 88, 719 ;

98, 11; 95,31 ...  4
Vesical calculus, 89, 17 ; 88, 58 ;

98, 18 ; 95, 74 ............................... 4
Urethra.

Fistula, 88, 754 ; 86, 70 ; 90, 16.. 3 
—fistula tuberculous, 87, 5, 81 ; 

90.6..................................................... 3
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Urethra.
—laceration, 85, 845 ; 86. 51, 58 ;

M»,73.............................................. 4
stricture, •», sit. 84ft, 81ft ; ho,
51 ; 89, 73 ; IH>, 5, 16, 45, 67, 92 ;
•I, l- : 02. II................. lft

Urethra.
Peri urethral abscess, 85, 817 ; 86,

52, 58 .............................................. 3
Gonorrhœa, 90, 17,64.................... 2
Epithelioma, 90, 31.................. 1

GENITAL SYSTEM—MALE.

Pen is-
Scar of glaiis, 86, 24 ; 88, 68 ; 95.

56, 74........................................ •••• 4
Condylomata, 87,36....................... 1
Balanitis, 95, 5. 68a..................... 2
Paraphimosis, 95, 68a................. 1
Epithelioma, 83, 762 ; 95, 68a .. 2 

Prostate—
Hypertrophy, 83, 723 ; 86, 5, 7, »,

17, 81, 85 ; 87, 32, 70 ; 88, 7. 37 ; 
90, 67 ; 92, 38 ; 93, 18 ; 95, 11,
12, 20, 26, 39, 86, 96 ......................... 21

Necrosis, 92, 38 ; 84, 817 ; 86, 85. 3 
Purulent prostatitis, 90, 1, 2, 5.. 3
Tuberculosis, 86, 70 ; 92, 29......... 2
Copora amylacea, 87, 89 ; 89, 36 ;

95,91,90......................................... 4
Primary carcinoma, 93, 11 ..........  1

Prostate.
Vesiculitis chronic purulent, 95,

IS   l
—tuberculous, 86, 28 ..................... 1
Atrophic, 90, 0................................ 1

Testicle—
Hydrocele, 87, 21 ; 90,28; 95,18,

IS   4
Cyst of tunica vaginalis, 94, 8__ 1
Cyst of epididymis, 90, 40 ............ 1
Cryptorciiidlsmus, 95, 68.............. 1
Orchitis tuberculous, 85, 822 ; 86,

70 ; 87, 5 ; 92, 29 ; 95, 92......... 5
Orchitis gummatous, 92, 32, 40 ; 

95, 71....................
-fibrous, 85, 876 ; 92, 44 : 95, 86. 3
—purulent, 85,876........................... 1
Castration, 90, 9 ; 05, 12... .— 2

GENITAL SYSTEM—FEMALE.

Vulva—
Abscess, 87, 38 ..............................
(Edema, 80,3...................................
Noma, 84,784...................................
Condylomata, 94,21a.....................
Elephantiasis of labia, 84, 781 __

Vagina—
Fistula, recto-vesico-vaginal, 84,

781................................................... 1
' —vaginitis tuberculous, 83, 719... 1 

-diphtheritic, 83, 769; 87,54. 2
—phlegmonous, 94, 10 ; 95,76__ 2
Lacerations parturition, 95,76 ... 1
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Uteri:»—
Uterus septus, 85, 830, 850............ 2
Chronic endometritis, 8:1, 778 ; 

87, 41, 75 ; 88, 20, 81 ; 04, 21a,
24 ; 115, 5...................................... 8

Diphtheritic, 8<l, 18, 30 ; 87, 2, 13,
15, W ; »:«, 54 ; 04, 111 ; OB, 75... U

Putrid endometritis, 8(1,30........ I
Tuberculous endometritis, 04, 20. 1 
Purulent peri and parametritis,

87, 18,15 : ho, 7. 18; «O, :i7
Pelvic abscess, 05, 75.................... 1
Chronic adhesive perimetritis, 80.

80; 87, 18 88, ou: 88. 19; oo.
37 : 03. :;n

Uterus and pelvic thromlxi phle
bitis, 80, 30 ; OO, 30 ; 02. 43, 51. 4 

Fibro myoma, 85, 702, 712, 739 ; 
83, 830, 800; 80, 13; 87. 67;
88, 40 ; 80, 57 ; 90, 14 ; 03, 37 ;
04, 32; 05, 17, 45,07 15

Polypi, 85, 804 ; 88, 40 ; 80, 1 ;
02, 39 ; 05, 5..............................  5

Carcinoma (primary I, 85, 719 ; 05,
M...........................   2

—(secondary), 05, 97.....................  1
Sarcoma, OO, 57.............................  1
Pregnancy, 83, 727 ; 88, 17, 20 ;

80, 31 ; 04, 20 ; 05, 4, 30........... 7
—ruptured tubal, 05, 4.................. 1
Puerperal state, 83, 727 ; 80,18,

30, 57 ; 87, 2, 13, 15, 19, 41,88; 
80, 7; OO, 30; 02, 42. 51, 59;
05, 5, 75..........................................17

Abortion, 80, 04 ......................... ]
criminal, 80, 57.......................... l

Puerperal eclampsia. 80, 31.......... 1
Subinvolution, 80, 18, 30; 87, 2,

41, 52 ; 88, 83 ; OO, 30 ; 02, 51 ;

03, 51 ; 05, 19, 53, 75........ . U
Menstruation, 83, 700 ; 05, 95. 2

Fœtus—
Hydramnios, 87, 18 ............. i

Fallopian Tube». 
Hydrosalpynx, 83, 741 : 87, 45 ;

80, 14, 10, 09 5
Pyosalpynx, 83,707 : 85, 827, 840;

87, 00 ; 88. 51 : OO, 37 ; 03, 41 ; 
94, *4

Gangrenous cyst, OO, 37............... 1
Calci Ovation of llmbria1. 83, 778 .. 1 
Tuberculous salpingitis, 85, 825 ; 

80,35: 02, 34 ; 04,01 4
Ovaries—

Abscess, 85,840.............................. 1
Cystic, 80, 71 ; 04. 21 a ; 05, 97. 3 
Papillary cystoma, 83, 745 ; 05,

78.................................................  2
Cystoma, 87, 3 ; *88, 40 ; 80, 02 ;

OO, 37, 51 ; 01,34 ; 05, 22 ........ 7
Dermoid, 04, 24.............................. 1
Fibro cystic sarcoma, 85, 854....... 1
Chronic fibroid ovaritis, 87, 19 ;

03,10........................................... 2
Calcareous degeneration, 03, 34.. I 
Broad ligament cyst, 83, 707 ; 87,

13.................................................. 2
Parovarian cyst, 88,831 ; 80, 14 ;

»5, 51......................................... 3
Retro-peritoneal ha-matocele, 05,

78............................................. 1
Mamma—

Purulent mastitis, 80, 64............. 1
Primary cancer, 87, 1 ; 01.4()o .. 2
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Pachymeningitis (acute). IM, 35. 1
—subacute, HO, 54.............................. 1
—chronic adhesive, Hit, 773 ; 87,

21 ; 90, 50 ; OH, 14....................... 4
—luvmorrhagic, 88, 0 ; 05, 56,68a. 3
—ossifying, 80, 6, 08 ; 95, 96........ 3
—purulent, 87, 27 : 80,14 : 04. 3(1. 3 
Htvmorrhnge longitudinal sinus

(new born), 88.12............................ i
Extra meningeal hiemorrhage,85,

872 ; 80, 05 ; 87, 05 .....................  3
Inter meningeal hiemorrhage, 8:i, 

703, 756, 701 : 85. 844, 877: 80.
12, 14, 19 ; 87. 65, 89 ; o.‘l, 40 ; 
04, 2 ; 05, 50 ...................................... 13

Lateral Sinus

Thrombo phlebitis, 88, 00 ; 05,
78« ....................................................... 2

Longitudinal sinus, 05, 77.............. 1
Hyperivmia, 80, 3, 40 ; 05,02........ 3

Pi a—
(Edema, 80, 723, 707 : 85, 883 ; 80,

3, 40 ; 80. 5 ; 90. 15 ; Oil, 30, 69 . 9
Melanosis, 83, 708 ............................. i
Chronic leptomeningitis, 80, 80;

87, 21 ; 04, 2 ; 05, 09.................... 4
Fibrous nodules in pia, 05, 09........ 1
Acute leptomeningitis, 83, 708 ; 

85, 818, 885 ; 80, 0, 80 ; 80, 54 ;
Ol, 35, 48 ...........................................  8

—purulent, 80, 23; 90, 20,88; 91,
04 ; 02, 20 ; 93, 04 ; 04, 30 ; 05,
10........................................................... 8

Milky thickening, 85, 874 ; 80, 3 ;
90, 56, 59; 05, 15, 16, 49, 80, 81. . 19 

Meningitis acute tuberculous, 83,
740 ; 84, 782, 792; 80, 12, 34 ; 
87, 3, 5, 81 ; 88. 1, 17, 35; 90, 9, 
88; Ol. 31 ; 02. 37 ; 03, 19, 23.
36, 43, 45 ; 04, 13, 20, 28 ; 05, 6,
28, 29, 40, f>4, 77, 87, 92 .................... 31

Acute cerebro spinal, 80, 33, 62 ; 
91, 39.................................................. 3

Acute internal hydrocephalus, 84.
782 ; 85, 839 ; 87, 1 ; 80, 29................ 4

Rupture of abscess into, 03, 04... 1 
Obliteration of ventricles, 80, 23.. 1 
Granular ependymitis. 85, 835 ;

80, 34 ; 88,9 ; 05, 54.................... 4
Atrophy of convolutions, 80, 82 ;

87,90; 90, 39; 04,19.... ........ 4
Haemorrhage, 83, 703,708, 727, 728, 

752; 84, 800; 85, 830; 80. 47,
54 ; 87, 22 ; 88, 2. 10, 25, 71 ; 80, 
74; 90, 10, 39, 50, 66; 01,29; 
02,20; 03, 40; 04, 8, 14: 05,
56, 48 ..................................................... 20

Rupture cerebral aneurysms, 90,
10; 05,50.........................  2

Multiple ecchymoses, 90, 7, 05___ 2
Septic “ 88,00............ 1
Embolism. 85, 852 ; 88, 21 ; 93,

Ml............................................................ 3
Thrombosis, 83, 774 ; 80, 43 ; 80,

1 ; 05, 9, 14, 80.................................. 0
Softening, 83, 722, 752 ; 84,787 ; 

85, 833, 842; 80, 43, 74, 78 ; 87.
12 ; 88, 3, 9 ; 80, 1 ; 03, 12, 22, 47;
04, 2; 05, 9, 49, 50, 80, 87............ 22

Sclerosis, OO, 05; 05, 14, 15, 10__ 4
Meningo encephalitis, 88, 00......... 1
Idiocy, 90,63....................................... I
Mania (no ornganic disease), 88,

33 ; 03, 53........................................... 2
Epileptic insanity, 90, 50................ 1
Jacksonian epilepsy, 03, 64............ 1
Tubercle (solitary), 87, 3 ; OO, 9 ;

Ol, 34 ; 03, 40, 43; 05, 29........ 0
Atheroma vessels, 84, 787 ; 05, 59 2
Gumma, M, 8.......................... l
Syphilitic endarteritis, 85, 835 ;

95, 9, 14, 86......................................... 4
Brain abscess, 80, 08 ; 87, 27 ; 

88, 0 ; 80, 40 ; 91, 44 ; 02, 23 ;
03, 04 ; 94, 13................................... 8

Cystic atrophy corpora striata, 87,
14; OO. 8, 0(1 ; 04, 2, 19................. 5

—cortex, 93, 33, 64 ; 95, 37............ 3
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Calcareous nodules, 80, 78 : 88, 5. 2
Bullet wound, 80, 14 ; 90, 26....... 2
Laceration, 87, 65, 89...................  2 i
Concussion ecchymoses, 85, 752,

761; 95,89........  3
Trephining (Jacksonian epilepsy),

»a, 04........................................* l
Glioma, 90, 66 ; 92, 46 ; 9:1, 17. .. 3 
Glio-sarcoma, 80, 720 ; 80, 29 ;

87, 23............................................. 3
Sarcoma, 89, 25 ; 90. 34 ; 91,45.. 3 

Cerebellum—
Abscess, 85, 835............................... 1
Solitary tubercles............................

Spinal Cord—

Gumma chronic meningitis, 92,
32, 43................................................ 2

Tuberculous abscess (carles), 95,

Pi a—
Acute cerebro spinal meningitis,

80, 33,62; 91,36........................  3
Meningitis tuberculous, 92, 43... 1
Acute ascending paralysis, 91, 36. 1 
Chronic ascending (acute myelit is),

85, 742 ; 90,17 ; 95, 4«............. 3
Paraplegia compression, 85, KM) ;

90, 50 ; 95, 77.......................... 3
Descending degeneration, 88,3, 5. 2 
Ascending “ 80, 71,

78 ; 95, 77 ..................................... 3
Gumma, 92, 32 ; 95, 20....... 2

Pin.
Posterior lateral sclerosis, 89, 12. 1
Tabes, 89,20..................................... i
Insular sclerosis, 95,17................. 1

Nerves—
Acute peripheral neuritis, 84, 806;

80, 69 ; 87,7. 3
Degenerative neuritis (trifacial),

85,883 .......................................... i
Cœliac ganglia (grey degener

ation), 89, 60................................. 1
Fibrosis, 89, 63...............................  1

Eve
Optic neuritis, 87. 3 ; 89,54 : 90,

M...................................................... 3
-atrophy, 80, 29: 90, 34............. 2

Retinitis luvmorrhagic, 84, 801 ;
90, 39............................................. 2

—albuminuric. 84, 813 ; 87. 40;
89,74.....................   3

Ear
Chronic purulent otitis media, 

80, 30 : 87, 27, 71. 88 ; 88. I ; 
89. 53 : 91, 44 ; 92, 56 ; 95, 10,
78a........................................  10

Purulent mastoiditis, 95, 10........ 1
Ha-morrhage into tympanum, 95.

55.................................... ‘ ............... 1
Bullet wound, 88, (U..................... 1
Vagus, hiemorrhageof sheath, 90,

11 ....................................................  1
—suppuration of sheath, 90, 24... 1
—pressure aneurysm, 80, Kt ; 87,

35..................................................... 2

LOCOMOTOR SYSTEM.

Purulent ostitis (frontal), 85, 780 : 
88, 6 ; 89, 40 ; 90, 28 ; 95, 56.
frontal, 94, 30...............................

—periostitis, 85, 773; 94,30 (skull) 
Suppuration anterior (maxilla),

90,26..............................................
Sclerosing osteitis (syphilitic), 85,

773 ; 90,54.....................................
Necrosing osteitis, 91,37 ; 95, 04. 
Secondary carcinoma (vertebra*). 

87, 8; 91, 40a (vertebra*), 95, 
4.....................................................

Sarcoma ossifying, 85, 840............
Tibia, 88,43 .....................................
Frontal, 95, 59.................................
Tuberculous caries (vertebra*), 85, 

714 ; 85,820, 882; 87.8; 92, 37,
43 ; 95, 45 ; 95, 49, 77 ...............

—ribs, 94,17 ; 95, 49.....................
—kyphosis, 95, 77............................

Fractures 
Face, 95, 40, 54
Vertebra*, 80, 87 ; 87, 48, 56 ; 95,

M ............
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Fracture».

Skull, H», 7(H, 721, 750; 85, 844,
872 ; 80. 18, «5; 87,27,32, «5,8»;
88, 04 ; 8», 32 ; 90, 21$ ; 91, 40 ;
112, 23 ; 95, 30, 40, «3.............. Ill

Rib*, 80, 757 ; 85, 871 ; 80. 58 ;
87, 21 ; 90, 111 ; 95. 30, 38, 40, 55,
57, 68», 82, 84 ..................................... 13

Clavicle, 87,21 ; 95, 30, (H 3
Arm. 85. 871 : 87, 4 ; 89, 32; 95,

84 ... I
Leg, 80, 780 ; 87 , 4, 40 ; 89,38, 51.

58 ; 91, 40, 47 ; 94. 18 ; 95, 37.
38,00,70,84......................................... 14

Pelvis, 89,51; 91, 40....................... 2
Sternum, 87, 21 ; 95,08a.............. 2
Erosion of sternum from pressure 

of aneurysm, 80, 83 ; 87, 70 ;
88, 23 ; 94, 32 ....................... 4

—vertebra*, 94. 32   1
Exostosis, 90, 20___n...................... 1
Hyperostosis, 90, 20......................... 1
Hypertrophic osteitis, 90. 10

(frontal) ............................................. 1
Osteophytes cranium, 94, 4 1
Fragi litas o«sium, 89, 877 .............. 1
Rachitis, 85, Kill ; 87, 17, 54 ; 89.

40 ; 95, 10........................................... 5

SKIN AND StJBCl
Purpura, 84, 811 ; 80, 54, 01 ; 88,

03 ; 86,40 ; 94,4 ; 95, 19............ 7
Siulaniina, 88, 70............................... 1
Erythema nodosum, 89, 00 ............ 1
Burns, 95, ini...................................... l
Bedsore*, ho. 80 ; 87. ft ; mm. i:$ ;

89, 3, 4 ; 90, 0, 29 ; 90, 12, 33a ;
94, SB ; 95,28, 77. 94, '.n; ............ 14

Bronzing, 85, 803, 805 ; 89, 01 ;
98, 42.................................................. 4

Leucoderma, 80, 41 ; 90, 42.......... 2
Gangrene, 88, 37, 41 ; 90, 18.......... 3
Simple ulcer, 80, 27 ; 87,42 ; 88,

21 ; 90,14......................................... 4
Syphilitic ulcer, 89,35 ; 91,42... 2
Tuberculous (lupus), 88, 28............ 1
Pustular eczema, 85, 851a, 89, 3 ;

95, 5.................................................... 3

Fractu res.

Flat pelvis, 87,54............................... 1
Ribs (bifid), 85, Ki8 ; 95, IM.......... 2

Joints—

Acute synovitis. 90,18..................... 1
Purulent arthritis, 80, 717, 777 ; 

84, 781 ; 85, 880 ; MO, 15 ; M7,
2, 74 ; 88, 21,55 ; 92,50 ............ 11»

—perlchondi it is, 87, 57 (typhoid). 1
Gout, 89, 47 ....................................... 1
Anchylosis, 85, 852 (knee), 87,

3 (ankle), 88, 14 (hip), 95, 02
(knees and hip)................................. 5

Dislocation, 80, 10, 87 (vertebra-),
(s ter no clav) ; 87, 50 (vertebra-). 4 

Tuberculous arthritis, 87,70 ; 95, 
84,8ft; 95,4ft I

Trichinosis, 89, 5, 20......................... 2
Hyaline degeneration, 89, 40........ 1
Abscess pectoral, 89, 17................... 1
—psoas, 85, 822 ; 92, 37 ; 95, 04 .. 3
Atrophy, 92, 50................................... 1
Myositis acute parenchymatous, 

94,30 .................................................. 1

XNEOU8 TISSUE.
Erysipelas, 80,15,45; 87, 30 ; 92.

40; 94,30,43; 95,40.................. 7
Phlegmon, 88, 21 ; 90, 10, 24........ 3
Sinus, 85, 840 ; 92, 3............................2
Carbuncle (diabetes), 87, 80 ; 92,

53.......  2
Farcy, 85,848....................................... 1
Pemphigus, 84, 780 ........................... 1
Psoriasis, 84, 781 ...........  1
Elephantiasis, 84,781....................... 1
Sarcoma, 90, 60 ; 89, 48 ; 95, 51. 3
Sebaceous cyst, 92, 20...................... 1
Fat (ochre yellow degeneration),

87, 38 ; 95, 21, 44,62..................... 4
Int ratifiai emphysema. 90,24... 1
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[Reprinted from the Boston Medical and Surgical Journal 
of December 22, 1898.]

THE MEDICO-LEGAL SIGNIFICANCE OF THE
PRESENCE OF SUGAR AND GLYCOGEN IN
THE LIVER POST MORTEM.1

BY W. K. BROWN, M.D., AND WYATT JOHNSTON, M.D., MONTREAL.

In 1897 Lacassagne and Martin, of Lyons,3 reported 
the results of two hundred cases which were tested as 
to the presence of sugar and glycogen in the liver at 
the autopsy. Their observations were made with a 
view of investigating the statement of the late Claude 
Bernard,8 that the livers of persons dying sudden or 
violent deaths contained sugar or glycogen, and usually 
both, while these substances were said to be absent 
from the livers of persons dying of disease.

Until the subject has recently been re-studied and a 
practical method of performing the test was discovered 
by Lacassagne there were practically no observations, 
except some made in bis laboratory by his pupils 
Col ran and Fochier in 1888, and Ooloirrh-in 1893. 
The technique recommended is to make an emulsion of 
the liver-substance (usually 100 grammes), by rubbing 
it up with water, boiling this in a porcelain capsule, 
filtering with animal charcoal, and testing the filtrate 
by Folding's solution. If glycogen was present the 
fluid was opalescent. We find that smaller amounts 
of liver-substance suffice, and that the use of charcoal 
is hardly necessary.

t Head at a meeting of the Massachusetts Medico-Legal Society, 
1 Ictober 5, 1898.

» Archives d’Anthropol. Criminelle, 1897, p. 446.
1 Thu«is de Faculté des Sciences, 1853.
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Lacassagne and Martin recognized the medico-legal 
value of a test of this kind in deciding such difficult 
points as whether the injuries received by a person 
suffering from some serious disease are the immediate 
cause of death or not. They state that, in the main, their 
results are strongly confirmatory of the statements of 
Bernard, though they reserve for the present their 
opinion as to its significance in poisoning cases. They 
find that dead-born syphilitic children give a negative 
reaction, and children live-born or dying during partu
rition positive ones. On these points we have con
firmed their observations.

As the matter seemed to us of practical importance 
we have made observations on a series of one hundred 
uuselected cases, obtained from the coroners’ courtaud 
hospital service, and about equally divided between vio
lent and natural deaths. We wish here only to sum
marize the results obtained, and it is the intention 
of one of us4 to report the observations more fully in 
a subsequent paper. The number of cases studied we 
do not regard as sufficiently large to serve as a basis 
for exact statistics. Our results were typical in eighty- 
eight cases and atypical in twelve.

(a) RESULTS IN CASES DYING FROM DISEASE.

Sugar and glycogen were found absent from the 
livers of those dying from disease except in two cases, 
in one of which cerebral hemorrhage and in the other 
brain abscess suddenly terminated the lives of persons 
apparently in fair health. One case of fatal gastric 
hemorrhage in hepatic cirrhosis gave a negative test, 
however. In cases of sepsis, of even a few hours’ du
ration, the result of the reaction was always negative. 
In an elderly person dying of exhaustion ten days after 
the receipt of severe burns sugar and glycogen were 

« w. K. B.
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also absent. A negative result was obtained in a case 
of puerperal eclampsia fatal in twenty-four hours. A 
negative result was obtained in a case of diabetes dying 
from septic infection following gangrene.

(6) RKSULTS IN CASKS DYING FROM VIOLENCE.

Where the death was sudden and affected persons 
in vigorous health, sugar and glycogen were always 
present, provided that the processes of alimentation 
were proceeding in the ordinary manner. On the 
other hand, in three cases where death resulted within 
forty-eight hours of injuries (cutthroat, fracture of ver
tebrae, fracture of the base of skull) the result was nega
tive ; in the last-named case there was a moderate catar
rhal jaundice, from which the patient was convalescing, 
and the lungs showed traces of commencing aspiration 
pneumonia. In two cases where death was immedi
ate and due to fracture of the skull, the liver showed 
neither sugar nor glycogen. In both of these cases 
there was evidence, both post-mortem and clinical, of 
acute alcoholism, while there appeared to be no food 
in the stomach or upper intestine, and in one of them 
scarcely any feces was found in any part of the intes
tines. Here it appeared that the individuals had been 
indulging in a long spree, and, as is common in such 
cases, had taken little or no food. In another case, 
where death occurred in the course of an attack of 
delirium tremens, a negative test was obtained. We 
think that this point is one on which further informa
tion is important, in view of the frequency with which 
an excessive use of alcohol forms an incident in the 
circumstances in deaths calling for medico-legal exam
ination.

A case of suicide by carbolic acid also gave negative 
results to the test. Here, as the man was found dead 
locked in his room, we had no clear account of the
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conditions affecting alimentation, but it was stated that 
bis habits were intemperate and that he had recently 
been drinking heavily. The autopsy did not show that 
food had recently been ingested.

In two cases of drowning, where the bodies were in 
an advanced state of decomposition, the test gave neg
ative results ; in two others the test was positive.

CONCLUSIONS.

We can confirm the results of previous investigators 
as regards the result of the test in healthy persons 
living under normal conditions of nutrition. From our 
experience so far we are inclined to regard the test as 
one of very considerable value where the conditions 
relative to alimentation previous to death can be es
tablished through the history or by the results of the 
post-mortem. It should be borne in mind that the in
formation as regards the cause of death is indirect and 
that the direct information relates only to the glyco
genic function of the liver. We wish to emphasize the 
important influence of sepsis and of alcoholism with ab
stention from food ; when these are excluded we find 
the results very constant.



Reprinted for the Authors from the British Medical Journal, 
February 5th, 185*8.

THE CONDITION OF TEST CULTURES ESPECIALLY 
AS REGARDS TITRATION FAVOURABLE 

TO CLEAR SERUM REACTIONS BY 
THE DRIED BLOOD METHOD.

WYATT JOHNSTON, M.D., and D. D. McTAGGART. 
[From the Laboratory of the Board ot Health ol the Province of Quebec.]

This matter was referred to in the discussion at Philadelphia 
on June 3rd, 1897, before the American Medical Association, 
by Bates Block and one of us. We found that by varying the 
composition of the medium and the conditions under which 
the culture is kept, it is possible to obtain a culture which 
will yield excellent results or the reverse. We can now at 
will obtain a bouillon culture which can be left in contact with 
solutions of non-typhoid blood for 24 to 48 hours without giving 
any reaction, and will react promptly with typhoid blood. 
On the other hand, we can by neglecting certain details, get a 
test culture which will give one of two pseudo-reactions with 
almost any blood solution or serum. Pseudo-reaction a is a 
decided clumping of over 95 per cent, of all the bacteria, but 
without loss of motion. Pseudo-reaction it culture with most 
blood solutions will show cessation of motion, with defective 
clumping. The former (a) we found to occur with cultures 
made very active by daily transplantations, and the latter (it) 
to growth in rather too alkaline bouillon.

Our earliest observations happened to be made with bouillon 
giving satisfactory results. These became unsatisfactory for 
a few weeks under daily transplantations and good again on 
returning to monthly changes of stock cultures. After a few 
months a change in the laboratory personnel with different 
assignment of duties led to the second class of pseudo-reac
tions troubling us for a few weeks. Attention to the reaction 
of the culture medium remedied this difficulty, which seemed 
entirely due to a trifling increase in the alkalinity of the la
boratory bouillon. At another laboratory in charge of one of 
us there was still a supply of bouillon remaining which gave 
satisfactory results. This reacted 3.5 per cent, acid to plienol- 
pthalein and just verged on the acid point with litmus. The 
adoption of bouillons having a reaction requiring 3.5 per 
cent, of normal alkali to restore the tint of phenol-phthalein 
led to satisfactory results once more. The reading of the end 
point varies somewhat with the observer and the optimum 
reaction varies slightly with the particular culture and the 
composition of the medium, but always lies between 3 and 4 
per cent.
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The pseudo-reactions here described occur in bouillons 

giving a heavy growth and some sediment at the end of 
twenty-four hours at 370 C. They show a tendency to the 
spontaneous clumping mentioned by Widal, but this is greatly 
exaggerated by adding blood solution. Serum does not have 
the same tendency to cause pseudo-reaction a. Dilution alone 
did not prove in our hands a satisfactory remedy.

We believe that these anomalies explain the statements of 
some writers that all serums tend to cause clumping sooner or 
later. The optimum reaction depends somewhat on the tem
perature of the thermostat and the age of the culture. Satis
factory cultures show gentle clouding only at twenty-four 
hours, and have no sediment or serum. If the culture medium 
is made too acid it becomes insensitive, loses motility, and 
does not react promptly, but gives no pseudo-reaction.

We note for the first time in the British Medical Journal 
of December 4th, 1897, that Delépine had already in the 
Journal on April 17th, 1897. called attention to the danger of 
pseudo-reactions if the bouillon is alkaline. He recommends 
neutral bouillon, whereas we found acid bouillon preferable. 
The question is one of intensity of growth rather than of pure 
alkalinity alone, since the pseudo-reactions can also be avoided 
by raising the alkalinity till the growth becomes scanty. Per
sonally, our interest lay more in deciding the most suitable 
reaction for dried blood work.



Reprinted lor the Authors from the British Medical Journal, 
February SI b, 1898.

A QUANTITATIVE METHOD OF SERUM DIA
GNOSIS BY MEANS OF DRIED BLOOD.

WYATT JOHNSTON, M.D., and HAROLD WOLFERSTAN 
THOMAS, M.D.,

Montreal.
[Prom the Laboratory of the Montreal General Hospital.]

Widal suggested1 the plan of simply dissolving the dried 
blood drop in a fixed number of drops of water. Dacosta ad
vocates the same plan. The objection to this is that the 
previous volume of the blood drop cannot be determined 
after it has been dried, and they have not attempted to esti
mate the limit of possible dilution.

The plan adopted by us is that of taking the sample Ly 
means of a loop of standard size, made of No. 20 gauge copper 
wire, 2 mm. inside diameter. This gives a considerable 
quantity of blood which, when dried and spread on a glass 
slide, can afterwards be dissolved by means of a definite 
number of loopfuls of water. The solution thus obtained is 
abundant enough to yield much more blood solution thaï Is 
necessary for quantitative measurement of the reaction. To 
ensure greater accuracy a small outfit was used in which the 
original loop used in taking the blood is returned, and em
ployed in making the dilutions.

The dried blood drop is dissolved in five loopfuls of water 
used seriatim, the solution from each drop being sucked up 
by a capillary tube, and the whole mixed. From this stock 
solution standard sub-solutions are made in a stiaight capil
lary tube bound by a rubber band to a thermometer scale. 
The advantage of this plan is that the exact quantity of 
blood taken is immaterial. The tube is easily washed. The 
method of placing the loopfuls separately on the glass, as 
recommended by Delépine, was found very reliable.

In testing, a small platinum loop of the blood solutions is 
mixed with as many loops of water and bouillon culture as 
may be needed to give the required dilution, and make the 
volume of the diluted blood as nearly as possible equal to 
that of the culture. For convenience a table of the formula; 
for dilutions was made, and is useful when one is ascertain
ing the extreme limit of dilution possible, as this often 
reaches into the hundreds.
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For an ordinary tost—to learn, for instance, if the blood 

reacts at i to 10—all that is necessary is to mix a loop of 
the stock i to 5 solution with one of the culture. By mixing 
it with four loops of water end five of culture, a dilution of 1 
to 50 is readily obtained. The time required when this simple 
test only is needed does not exceed five minutes.

We have made duplicate observations to ascertain the aver
age limit of error, and find this to be about 10 per cent, after 
some familiarity has been obtained with the method. It is 
much more accurate than a plan previously suggested by one 
of us of taking the standard of colour as a guide.

Comparative tests, when the duplicate samples consisted 
either of serum or of watery solutions of fresh blood taken 
by a Zeiss-Thoma barometer pipette, gave us results prac
tically identical with those by the dry blood method, the 
latter being slightly lower, however, as a rule. So that if the 
dry blood showed a given intensity, the serum would show at 
least that, and perhaps 10 per cent. more.

Drying for a few days did not make any great difference in 
the intensity, though it slightly lessened the reaction. We 
defer the publication in detail of our results until our ob
servations are more numerous.

The result of the quantitative dry method so far has con
vinced us that it is delicate and accurate enough to give re
sults sufficiently close for practical purposes or for com
parison with other methods of testing. It has not yet been 
found necessary to use the quantitative test for the ordinary 
routine diagnostic work ; but where the results are to be used 
for recording doubtful or exceptional cases for scientific pub
lication, we think quantitative data preferable.

It does not appear necessary, however, to use quantitative 
tests in ordinary routine diagnostic work. Our experience has 
been that in no case hitherto examined by us have we been 
able to obtain a decisive reaction by the use of quantitative 
methods of fluid blood or serum, when it could not also be 
obtained by the dried blood test without quantitative com
plications.

At the same time, we fully agree with the views expressed 
by Professor Welch on a recent occasion, that for scientific 
observations it was very desirable that the dried blood method 
should be also made a quantitative one, and our work in that 
direction was prompted by a friendly suggestion coming from 
him, for which wo wish here to express our thanks.

Reference.
1 Hoc. dc Biol., January, 1897.
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NOTES ON THE PROGRESS OF LEGAL MEDICINE:— 
THE MEDICOLEGAL STUDY OF INJURIES.

By WYATT JOHNSTON, M.D., 
of Montreal, Canada.

Few medicolegal textbooks deal at all thoroughly 
with wounds and injuries except with a view to the 
diagnosis of crime. We find that while relatively 
full consideration is given to wounds proper, this is by 
no means the case with other injuries, and only such 
accidents receive attention as are liable to be connected 
or confused with homicide or suicide. The one excep
tion to this rule is made in the case of traumatic neu
roses.

Thus, the criminal aspects of legal medicine tend to 
overshadow the civil ones in our textbooks, although 
the civil courts have to deal with ten medicolegal mat
ters for one that comes before a criminal court. The 
civil cases, too, are more likely to devolve upon the 
practising physician than upon the medicolegal special
ist. It is very desirable that the writers of some of our 
textbooks and works of reference should deal with the 
subject-matter in its non-criminal aspect.

Our journals, too, do not give much prominence to 
this line of work, such articles as appear being gener
ally given not as original communications but merely 
as news-items, usually meager in detail and insuffi
ciently vouched for from a scientific point of view. 
Even in special journals, such as the Railway Surgeon 
and the Medico- Legal Journal, the aim is rather to record 
forensic precedents than the scientific aspects of the 
question, and to be of assistance more to lawyers or ex-
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ecutive officers than to physicians. Owing to the scarcity 
of detailed case-reports, new casuistic work and compi
lation of the scattered observation are especially needed 
as a basis for further progress, and one would prefer to 
see the careful study of cases take the place of the well- 
worn platitudes and ex-cathedra statements in which 
the addresses and communications made before medico
legal societies so abound. Of recent American litera
ture on this subject, the excellent monograph by C. 
Phelps on Gunshot Injuries of the Brain,' that by Pearce 
Bailey on Acrident and Injury in Relation to the Nervous 
System,’ and the important clinical study by W. B. 
Coley of The Relation Between Injury and Sarcoma,’ are 
examples of the highest type of literature upon the 
subject, and it is work of this kind that is most needed 
at present.

The barrenness of our own literature makes it neces
sary to be familiar with foreign sources of information. 
One is struck by the fact that the literature in this 
branch of legal medicine is almost exclusively German. 
Besides several periodicals* devoted exclusively to it, 
numerous articles appear in the general medical jour
nals as well as the medicolegal ones, such as Friedreich’s 
Bliitter, and the Vierteljahresschrift f. gerichlliche Median. 
In the last-named journal an important series of mono
graphs have recently appeared, dealing with the medico
legal relation of injury of the various internal organs 
and cavities, and especially with such remote and indi
rect aspects of trauma as tuberculosis, tumors, etc. A 
special department for “ Unfallheilkunde ” has been in
cluded for the past years in the Virchow-Hirsch Jahres- 
hericht, while a number of useful larger works, hand-

1 D. Appleton A Co., 1897.
* D. Appleton A Co., 1898.
* Annalt qf Surgery, March, 1898.
4 Mmahtchrift für Unfallhtilkunde, Afrztlichf. SaehveriUndigm Zsitung, Archiv 

f. UnfallheVhmde..
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books, monographs, and collections of case-reports and 
important decisions have also been published. Of these 
I would specially mention Constantin Kaufmann’s 
Handbuch der Unfallverletzung, 2d Ed., 1897 ; L. Becker, 
Lchrbuch der Sachrerstiindigen, 1895; E. Golebiewski, 
Handbuch der Unfallmereicherung, 2d Ed., 1897 ; I*. Bla- 
sius, UrtfaUvcreicherungegceeti und Ant, 1892. Very full 
official reports, with details of cases and decisions, are 
also published by the German Imperial Accident Insur
ance Bureau, and collections of illustrative cases have 
been issued by R. Kaan, F. Ritter, and others. R. 
Stern’s monograph on Traumatieche Entstehung innerer 
Krankheiten, as well as his article Trauma ala Krank- 
heileureache, in Lubarsch and Ostertag’s Ergebnme, de
serve special mention ; as does also the recent article by 
Thoinet, La Pneumonie Traumatique in Annalea d'Hygiene 
publique, July, 1898.

Much of the best German scientific work in this 
department is by men who are proprietors of private 
sanitariums, hospitals, institutions for mechanical ther
apy, massage, etc. The leaven of science does not ap
pear to work to the same extent upon the proprietors 
of our own numerous institutions and sanitariums, for, 
with certain noteworthy exceptions, of which that at 
Saranac Lake is the best known, the publications from 
our “ institutes ” suggest other motives than the mere 
advancement of science. On studying the matter, it 
appears that the cause of such conspicuously rapid and 
satisfactory progress in Germany may be summarized 
as follows :

1. The fact of a large proportion of the population 
being in Government employ has led to State-control of 
accidentrinsuranceand benefit-societies, so that accident- 
insurance loses in large part the character of a private 
business-enterprise, and the medical men employed in 
it become placed in a position where they can view
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matters with more independence than if employed by 
private corporations.

2. The Government regulations are to a certain extent 
to be followed in preparing reports of examinations, 
but these are not mere schedules of questions and 
answers.

3. In case of lawsuits for damages being made, the 
district government-physician practically acts as a judge 
in the medical aspects of the case. In the event of 
appeal, the medical questions are referred to an official 
committee of physicians ; and if again appealed, to a 
higher court (super-arbitrium) of physicians having jur
isdiction over the whole State. In each case a full report 
has to be made in writing, reasons being given for the 
views adopted. In this way an appeal exists from 
medical as well as legal opinion as regards the question 
whether the scientific facts in the evidence have been 
properly interpreted. Errors are investigated and often 
publicly criticised. The fact tl every report is sharply 
scrutinized and annotated by higher medical authority 
leads to more careful preparation than would otherwise 
be the case, and in this way the progress in this branch 
of medical work has been directed and controlled by 
the highest medical talent in the country. We find 
reports by men of such standing as Virchow, and Berg- 
mann, and others, dealing jointly with such minor 
matters as to whether a box on the ear of a schoolboy 
was really the cause of unusual and distressing symp
toms that followed.

4. The medicolegal questions in civil as well as in 
criminal matters are referred to official physicians, and 
those in civil matters permit of a more refined analysis 
and delicately balanced judgment than in criminal. 
When the prisoner must have the benefit of any doubt» 
the reasoning must be on very broad lines in order to 
be safe. Another factor of importance is that, in Ger-
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many, all such work is done by government-officials, 
who, before responsible duties are entrusted to them, 
must pass the Physicats Examen, a most severe test of 
efficiency in the requirements for sanitary and medico
legal work. The conditions that have so favored the 
study of the medicolegal relations of traumatism in 
Germany do not exist with us at present, and it does 
not seem likely that a general system of medical 
officialism could be practicable in the absence of a 
strongly centralized government. Better opportunities 
for the medicolegal and clinical study of traumatism 
exist in connection with the smaller benefit and acci
dent-insurance societies, where matters are left to the 
decision of the physician, than in the very large insur
ance-corporations whose wholesale business-methods of 
settlement do not conduce to the scientific consideration 
of the medicolegal points involved in individual cases. 
Unfortunately the medical officers of our benefit-socie
ties do not realize the scientific potentialities of their 
position and regard the opportunities afforded them 
for scientific medicolegal study with anything but 
enthusiasm.

In France no special examination exists, but by a 
regulation no one can act as expert before the courts 
unless five years have elapsed since receiving his 
diploma.

In England and America it is customary to entrust a 
large proportion of this work to recently graduated 
hospital-internes, who naturally regard it more as a per
quisite by which they are kept supplied with a certain 
amount of pocket-money than as a subject worthy of 
thorough scientific study.

Recently the London County Council recommended 
to the Home Office that medicolegal expert duties 
should be assigned as far as possible to the pathologists 
of the public hospitals, though, so far, no official regula
tions to that effect have been issued.



In England and America there is no system of prac
tical medicolegal instruction compulsory in any of the 
universities. A very full account of the provisions for 
practical medicolegal instruction in European countries 
is given in the article by Dr. P. Loye.6

When we consider that in almost every medicolegal 
case the essential problem as to whether a certain effect 
is due to a given cause, is in the majority of cases one 
in pathologic etiology, it is remarkable how compara
tively little sound pathology one finds in the records of 
medicolegal cases and how very little the subject ot 
pathology has been enriched from medicolegal sources. 
From reading a large number of records it would seem 
as if accurate work in this direction were greatly needed 
at present.

Careful examination into the facts will convince most 
persons that when the entire medicolegal material 
furnished by almost any of the general hospitals in 
our large cities can be placed at the disposal of some 
member of the staff, specially interested in this special 
line of work, it would enable instruction in legal med
icine to be given the same thorough clinical and prac
tical attention as is now the case with the other subjects 
of the curriculum.

A provisional arrangement of this kind was recently 
made at my request by the staff of the Montreal Gen
eral Hospital. It is yet too early to say in how far we 
will be successful in placing the teaching of the subject 
on a practical clinical basis. At the outset I have met 
with a certain coyness on the part of the surgical staff* 
in allowing their cases to be studied, which tended to 
limit the amount of available material, whereas the 
cordial and thorough cooperation of the staff of a 
hospital is necessary for the full success of the plan. I 
must mention that Dr. F. W. Draper, of Boston, has

n Annalet (Fl/yffifnepublU/ue, 18V0.
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already followed for some years the system of having 
occasional clinics on living medicolegal cases given by 
one of his assistants.

It seemed advisable to explain in a general way the 
extent and character of the literature available before 
going into the details of the subject and to leave these 
for consideration in subsequent reviews.
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RECENT WORK BEARING UPON THE 
PATHOLOGY AND MORBID AN

ATOMY OF SHOCK. *

By Wyatt G. Johnston, M. D., of Mon
treal, Can.,

Assistant Professor of Public Health and Lecturer on Medico- 
Legal Pathology, McGill University; Bacteriologist to the 

Board of Health of the Province of yuebec, etc.

I recollect one of my teachers in Pathology 
quoting in full Johannes Miiller’s lecture upon 
the functions of the spleen, the full text of 
which is alleged to be as follows: “Gentle
men : We will consider to-day the functions 
of the spleen. As nothing at all is known 
about the functions of the spleen we will 
therefore pass on to the next subject.” The 
pathology and anatomy of shock appear to 
be treated in much the same summary manner 
by those who write on the subject. Pearce 
Bailey, “Accident and Injury in Relation to 
Diseases of the Nervous System” (p. 202), 
writes as follows :

“The belief which was at first systematically 
formulated by Page has now become general, 
that in by far the larger number of litigated

* Read in the Symposium on Shock, Toronto, 1898.
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cases of nervous disorders which follow rail
way and allied accidents there is no gross in
jury to the nervous tissue. Psychical concus
sion may be a cause of subjective nervous 
symptoms, and if severe may indirectly cause 
organic injury. But the conception as a 
cause for general nervous symptoms and as a 
pathological condition is without foundation 
and has been almost entirely abandoned. By 
far the larger number of cases of the traumatic 
neuroses may be explained by the theory that 
the symptoms are those of hysteria or neur- 
æsthenia, functional disorders of which the 
pathology is unknown. There are, however, a 
few cases in which the symptoms are some
what different from those of hysteria or neur- 
æsthcnia, and which may depend upon the 
structural lesions of the brain and cord though 
our knowledge of their pathology is largely 
speculative.”

Again the same author (Ibid p. 233) says: 
"Little is known of the pathology of neuras
thenia. It rarely kills, and there are no record
ed autopsies in which the lesions found were 
sufficiently adequate to account for the neur- 
æsthcnic symptoms. In the autopsies which 
have been made of persons who died during the 
course of the disorder the nervous system has 
not been examined with sufficient care to dis
cover any morbid appearances in the ganglion 
cells. Hodge, and, more recently, Lugaro
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have shown, however, that visible alterations 
in form and structure occur in the ganglion 
cells of animals as a result of fatigue. And 
since fatigue is the most prominent feature in 
the clinical picture of neurasthenia it is to be 
inferred that the pathology of the disorder is 
to be sought for in the nutritional disturbances 
of the ganglion cells. It would be useless to 
speculate here as to how these changes are 
brought about or what their essential character
istics are. It is enough to say that it seems 
probable that to explain the disturbances of 
function there are structural changes which 
may eventually be seen and to a certain extent 
understood. But until our knowledge regard
ing the pathology of neurasthenia is more ex
act and full, it must continue to be classed 
with the functional diseases.”

I have selected this author as being the 
most recent American writer on the subject 
and because his statements represent correctly 
the general consensus of opinion on this sub
ject at present. While the remarks above 
quoted refer more particularly to the traumatic 
neuroses which are chronic in character and 
whose relations to shock are remote they also 
apply to the acute and immediate effects of 
shock, such as appear after severe injuries 
from crushing or other causes. The essential 
feature which all forms have in common is 
that the discoverable nerve lesions are far
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froin characteristic and are not extensive 
enough to explain the profound and often very 
complicated disturbances of the nervous func
tion found clinically. The fact that in one 
case a profound condition of shock may ac
company a relatively slight injury while in a 
severer injury little or no shock may exist, also 
that in some cases the shock may be late in 
appearing points on the whole to the central 
rather than the peripheral nervous system be
ing chiefly affected. It is in the ganglion 
cells of the brain cortex and the spinal cord, 
but especially the former, that changes have 
been sought for.

Virchow found nearly thirty years ago, in 
examining bodies where severe cerebral con
cussion had occurred years before, that the 
same ganglion cells, or as they are now called, 
neurons, were frequently found to be calcified, 
and hence it appeared probable that anatomi
cal changes had existed in them at the time 
of the accident. This point was not established 
experimentally, however, and for many years 
no further anatomical observations of im
portance were made on the subject. In 1890, 
Scbmaus of Munich made a number of ob
servations and experiments as to the connec
tion between myelitis and compression or oth
er injuries of the cord. By striking upon à 
board placed along the back of a rabbit he was 
able to produce a series of paralytic and paretic



symptoms with almost an absence of gross 
lesions, capillary hemorrhages being almost 
the only anatomical change. Schmaus’ 
studies were made more with reference to the 
fibers than the nerve cells and did not establish 
the occurrence of changes in these, but the more 
recent investigations in the same direction by 
Kirschgàsser showed alterations in the cells 
also.

Within the past five years, the study of the 
neuron or ganglion cell has attracted much at
tention from neuro-pathologists. The various 
modifications of the Golgi method have enabled 
the changes in the fibers to be studied with 
precision, while still more recently a number of 
methods, notably those of Nissl, Van Gieson, 
and Barker, have enabled the minute changes 
in the ganglion cells to be studied out. The re
sult of these studies has been to show that a 
number of important changes can be made out 
in the arrangement of the chromatin and the 
cell substance. This is shown in some cases 
by the abnormal distribution of the chromatin 
particles, in others by their almost complete 
disappearance. As the authors by no means 
agree yet among themselves as to the exact 
character of the lesions or their significance 
they need not be discussed at length here.

In addition we must bear in mind the oc
currence of artefact effects due to the methods 
employed and of post-mortem changes previous



to the autopsy. Further the particular method 
employed and especially the personal equation 
where different observers employ the same 
method seem to cause differences in the result. 
'1 his will explain in large measure the numer
ous minor discrepancies and diversities of 
opinion in the literature of the subject.

Within the last few years however, the ad
vances made in neuro-pathology and in micro
scopical technique, valuable for the study of 
conditions, is such as, I think, to necessitate re
vision of this too agnostic standpoint. In the 
many articles published on the subject, the 
tendency is to show that changes of some sort 
in the ganglion cells are a fairly constant ac
companiment of injury to the nerve centers 
which apparently leave no gross changes. The 
procedures employed by Van Gehuchten, Gold- 
scheider and Flatau, Hodge, Levi, Mann, L.u- 
garo and others agree in the main as to the 
fact of such changes being demonstratable, al
though there is a want of uniformity as to 
their exact nature. Ewing and Van Gieson 
have rendered important service in pointing 
out clearly the distinctions between artefact 
changes, due to decomposition, and those really 
representing marked alteration in the nerve 
tissues. We have the latter again occurring 
under two sets of conditions: one where the 
nervous tissue alone is especially involved,and
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the other where it forms part of a general dis
turbance as in the case of toxxmia, etc.

The studies of Kempner and Pollock, that a 
number of definite changes in the nerve cells 
occur after infection or intoxication with the 
products of the sausage poison bacillus (B. 
botulinus) further afford the important evi
dence that when injected with protective se
rum these changes remain absent. It is notice
able that some of the most striking changes 
which attract the eye of the observer, such as 
the vacuolation of the nerve cells, etc., are now 
known to lie merely post-mortem in origin.

With regard to the psychical element upon 
which so much stress has been laid, this perhaps 
has been unduly exaggerated. Morton Prince’s 
observations on this point arc very striking; 
he investigated a large number of football 
players of American colleges without finding 
a single instance of the conditions analogous 
to “Railway Spine,” as a result of the game. 
Now short of actual warfare and railway col
lisions, there is probably no condition which 
would seem at first sight more conducive to 
spinal and nervous concussions than football 
as played in American colleges. He explains 
the absence of the neurasthenic symptoms by 
the mental state of preparedness and the con
cussions being far from unexpected. Similar
ly, the fact that railway employes are more 
or less in a state of expectantness, and this ex-



plains their greater immunity than passengers, 
and of course the various emotions, fright, 
etc., are less liable to affect them than the lat
ter.

The studies of the nerve cells hitherto have 
given much information as to changes in 
structure but little as to changes in function, 
although Hodge found that in stimulating the 
nervous cells in guinea pigs he produced a 
state of exhaustion with a lessened amount of 
chromatin ; this change has not been quite sat
isfactorily corroborated by others. In any 
case, attention has been fixed, perhaps too 
much, on the chromatin elements, which have 
possibly only a minor part in exhibiting the 
functional activity of the nerve cells. It is 
obvious that some procedure in demonstrating 
the chemical and metabolic changes which take 
place would be capable of throwing great light 
upon this matter. This want to some extent 
has been supplied, at least as regards phos
phorus, by the method of Lilienfeld and Monti 
(Ztsch. f. Physiolog. Chemie., 1893), who used 
the phospho-reaction brought out by means of 
molybdate of ammonia reduced by pyrogallol 
as an evidence of the relative abundance or 
lessened quantity of phosphorus compounds 
in the cells, which, as regards function, is per
haps a better index than the chromatin. The 
reaction has been used by a number of others, 
including Sherrington and Helde. It was



found somewhat uncertain in regard to tissues 
though useful in test tul>e experiments.

A decided improvement in technique has 
been found by A. B. Macallum of Toronto, 
who uses an aqueous solution of I—4 per cent 
phenyl hydrosine hydrochloride, which must 
not be more than 2 or 3 days old. It distin
guishes sharply between the molybdate com
pounds and the phospho-molybdate com
pounds, the former appearing brown, the latter 
dark green, at first almost black ; the reaction 
is certain in the absence of an alcohol or a 
caustic alkali. On adding an acid solution of 
molybdate ammonium and nitric acid, a deep 
blue violet color appears.

Details of methods are very fully given 
in Dr. Macallum’s paper (Proc. Royal Soc., 
Vol. 63, p. 467, 1898). Mr. P. H. Scott, work
ing under his directions, found that the Nissl’s 
granules in the nerve cells gave a distinct 
phosphorus reaction which was also present in 
the nerve elements of the retina in an eye which 
had been exhausted by prolonged exposure to 
light, and the corresponding eye blindtolded, 
in experiments on rabbits. Dr. Macallum has 
kindly written to me concerning the necessity 
of great care in the preparation of the reagents, 
especially in the keeping of the acid ammonium 
molybdate solution tightly stoppered so as to 
prevent evaporation. The nitrate molybdate 
reagent is improved by dissolving one part of
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pure molybdic acid in four parts of strong 
ammonia and adding thereto, slowly, 15 parts 
of acid, nitrate, sp. g. 1. 2, proportions indicate 
weight. Solution is faintly yellow with de
cantation, remaining free from precipitate.

It seems desirable that an examination 
should be made of the condition of the nerve 
elements with regard to the presence or ab
sence of such changes in cases of shock. There 
is a good deal of clinical evidence to show that 
in the absence of gross alteration in the func
tions some condition is present where the vital 
powers are greatly lessened, and a slight ad
ditional disturbance of this vital force will pro
duce unexpectedly fatal results. For instance, 
it is common to find ,cases transported long 
distances and apparently suffering from a mild 
degree of shock for a trifling operation, per
haps the removal of a nearly detached limb 
seems expedient, and a whiff of chloroform or 
ether is given and the patient never rallies from 
this short and trivial anæsthesia; this occurs 
most commonly in alcoholic subjects.

In reference to this point I wish to call at
tention to the recent studies of H. K. Wright, 
formerly of Montreal, who has shown that 
organic changes of the nature of granular de
generation in the nerve cells process occurs as 
the result of overdoses of bromide of potas
sium, either in man or animals. He has also 
shown that a similar condition is produced by
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chloroform and ether anaesthesia, and this may 
explain in part why the accidents occurring as 
above described so frequently follow the ad
ministration of an anaesthetic. At the same 
time we must not too hastily conclude that 
the neuron which has become so prominent 
lately is to be made the base for everything in 
neuro-pathology, as apart from the previous 
explanation of late death after anaesthetics 
in epilepsy probably, and in Graves’ disease cer
tainly, the disturbances of the internal secre
tions, owing to the irregular and abnormal 
condition of the thyroid gland, appear to be a 
true explanation of the difficulty. As regards 
epilepsy, Ohlmacher has recently published 
observations showing that in a number of cases 
at all events enlargement of the lymph glands 
exists (the so-called status lymphaticus) and 
often there is persistence of the thymus gland. 
That these conditions exist in otherwise in
explicable sudden death has long been known 
and the relation seems, if not proven, at least 
possible. What seems to he needed at present 
is the careful working over of pathological 
material and particularly a careful study 
along the lines laid down by Nissl, 
Macallum, and others, of the chemico- 
pathological changes which arc associated with 
the conditions of nervous disturbance.

In my own laboratory, although a number 
of observations have been made in this direc-
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tion, we do not so far feel prepared to com
municate the results, as we do not feel that we 
have yet gotten at the bottom of the personal 
equation. It seems in this line of work in 
particular very difficult to compare the results 
of one observer with those of another. We 
have been able to confirm in a general way the 
views of Ewing and Goldscheider as to which 
changes are due to artefact conditions and 
which ones indicate general systemic dis
turbance. Our opinion as to the conditions of 
the nerve cells in shock must be reserved for 
further consideration.

On the whole it may be stated with consider
able confidence that minute anatomical intracel
lular changes of somei sort underlie the condi
tions of shock encountered in railway surgery. 
It is probable, too, that limited lesions of mi
nute dimensions due to haemorrhage, etc., are 
more common than has hitherto been supposed 
and the marked increase in the number of cases 
of syringomyelia which have come to light 
since attention has been directed to their oc
currence makes the assumption of purely func
tional explanations less and less tenable for the 
majority of cases.

I may add a word or two as to the pathologi
cal conditions which justify us in assuming 
shock as the cause of death. We should insist 
upon all the causes including haemorrhage be
ing rigorously excluded, and establish a com-
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pletc and thorough autopsy, noting the ab
sence of gross anatomical lesions of vital or
gans as well as the absence of conditions such 
as fat embolism or fatty degeneration recog
nizable only by misroscopic examination.





[Rei rinted from (lie Special Number of Tint Piuladklphia Mkdical 
Journal on Medical Education, September 1, 1900.]

ON THE PRACTICAL CLINICAL TEACHING OF STATE 
MEDICINE.

By WYATT JOHNSTON, M.D.,
of Montreal,

Assistant Professor of Hygiene and Legal Medicine, McGill University.

By instruction in State medicine, I refer to that be
yond what is required to qualify the average medical 
student for his degree, up to what is required to qualify 
him as a medicolegal or sanitary official. Though the 
term State medicine has by usage come to signify, in 
this country and England, merely public hygiene, it 
should properly include legal medicine as well, and it 
is in this wider sense that I employ it,

On comparing American facilities for instruction in 
State medicine with those existing in Europe, we find 
ourselves handicapped by the absence of official con
nection between the medical schools and the State. 
Professors of hygiene and legal medicine do not with 
us, as they do in Europe, become as such entitled to 
official positions which give them opportunities to study 
and practice the specialties which they teach ; hence, 
except in the case of a comparatively few State uni
versities, it is evident that our schools must select their 
teachers in these branches from among those persons 
holding State positions, or that the latter must obtain 
teaching positions in order to make practical teaching 
possible. Evidently, active cooperation between teach
ing bodies and State or municipal authorities is highly 
desirable.

The largely increased number of teachers who now 
occupy State positions, as compared with that of a few 
years ago, naturally leads one to inquire to what extent 
the teaching had become more practical. We find, 
however, that beyond a decided augmentation in the 
amount of laboratory work, the State medicine courses 
are still largely modeled on the old plan, and little or 
no teaching analogous to clinical instruction is given.
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Professor F. W. Draper, of Harvard Medical School, 
who has for some years made systematic clinical in
struction in legal medicine a feature of his course, is 
almost the only teacher who has done so. In hygiene 
very little has been attempted anywhere in the way of

Eradical instruction in sanitation, and while courses 
ave been begun in several institutions, they have as a 

rule been discontinued. I would not advocate any 
great increase in the compulsory work in these subjects 
for all students, since hygiene and legal medicine are 
subjects in which, while every student must know the 
minimum, advanced work is better left optional. This 
rule, which applies to all specialties, has been well 
pointed out by Dr. F. P. Mall in a recent article in the 
Philadelphia Medical Journal.

I thought it might be of interest to record some at
tempts which I have made to place instruction in State 
medicine on a practical clinical basis in Montreal.

1. Legal Medicine.—A special advanced optional 
course was given in this subject for students who had 
already fulfilled the University requirements. I had, as 
coroner’s physician and as pathologist to the Montreal 
General Hospital, postmortem material making with 
some outside cases a total of about 300 autopsies 
yearly. By being officially placed in charge, through 
the kindness of my colleagues, of all the medicolegal 
cases and damage claims averaging, arising in connec
tion with cases treated in the Montreal General Hos
pital, a very interesting medicolegal material was ob
tained which could be readily utilized for instruction. 
This was given in the form of demonstrations and a 
weekly clinic, together with a system of medicolegal 
case reporting by students, similar to that followed with 
our medical and surgical cases. In this way, each 
student attending the course has occasion to report a 
number of cases and receives a fairly thorough training 
in the scientific estimation of disability, based upon 
the methods of the German authorities, who have made 
the subject a special study. This training in estimating 
the disability after injury or deciding whether or not a 
disease is really due to traumatism, appears likely to 
be of more real service to the majority of physicians 
than training in criminal medicolegal work. I pre-
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pared a class syllabus giving the principal data on the 
subject of disability according to standard authorities, 
which has been published in the Montreal Medical Jour
nal for April, 1900.

For training in the criminal side of medicolegal 
work, besides the examination of stains, etc., each stu
dent was required to do autopsies on bodies upon which 
typical injuries in the way of cuts, stabs, shots, and 
corrosive poisoning had been previously indicted (post
mortem). The extent to which the written report, 
prepared in each case was accurate, clear, and to the 
point, showed in how far the technic was correct and 
the appearances accurately observed and properly in
terpreted. The practice was followed throughout the 
course of detailing two students to each case, one repre
senting the plaintiff or State, and the other the defense. 
The latter was required to comment upon the report of 
his colleague and criticise it. (A plan which incident
ally saved the instructor a good deal of labor.)

The largest amount of material available on any one 
class day occurred in the spring of 1899, and was 
as follows : (1) A case of infanticide ; (2) a case of sud
den death ; (3) a case of attempted murder with inquiry 
into mental condition of accused ; (4) a case of alleged 
rape with examination of stains ; (5) a damage suit for 
injury to nerves of arms ; (6) an accident-insurance 
case of fracture of the leg ; (7) an employer’s liability 
case of loss of an eye. Such a variety of material was, 
however, quite exceptional, and is by no means neces
sary.

During the course, one evening a week was set apart 
for a conference at the teacher’s house (after a method 
followed by Professor Wm. Osier) at which the work of 
the week was discussed. I had also in my class the 
students of the McGill law faculty, to whom I give a 
short annual course of lectures. We tried the experi
ment at these conferences of detailing two law students, 
who had also usually seen the cases at the clinic, to act 
as prosecuting and defending attorneys. The evidence, 
of course, was confined mainly to the medical points, 
essential outside facts taken as being in evidence when 
necessary. The medical witnesses were then examined 
and cross-examined, and alter the judge (a law student)
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had given his decision, I was enabled to make a few 
remarks as referee.

The study of the cases in this way appeared to be 
more thorough and real than when the cases were sim
ply demonstrated, and the students appeared to digest 
and apply their information very well.

A set of syllabus forms for medicolegal investigation, 
some of which were adapted from those of Professor La- 
cassagne, proved an invaluable practical guide in study
ing and reporting cases.

The course was followed by 20 students, of whom 12 
obtained certificates.

2. Hygiene.—The class in this subject was a post
graduate one and the standard adopted that of the Eng
lish Diploma in Publie Health. This calls for six months 
of practical outdoor sanitary work and six months 
of bacteriological and chemical laboratory work.1 What 
I wish to say concerns chiefly the plan of instruction 
in outdoor sanitary work, which is a follows :

A practical course in sanitation was given in connec
tion with the Montreal Health Department jointly with 
Dr. L. Laberge, medical officer of health for Montreal, 
without whose kind cooperation the work would have 
been impossible.

Each member of the class was given a syllabus or 
prepared one for himself, detailing the points to be 
observed in making some special sanitary inspection, 
for instance, of a dairy, a vaccine institute, a water-sup
ply, a factory, etc. Each one had thus personally to 
study the objects most important from a sanitary stand
point, doing also any necessary laboratory -work and 
preparing (1) a full report ; (2) a summary of the ob
jectionable features found, and (3) recommendations for 
improvement. The reports made during the week 
were discussed at the weekly conferences of the class 
and criticised by the members. In their spare time, the 
members also accompanied the inspectors and officials 
in the discharge of their routine duties, though this was 
less insisted upon. The candidates were given oppor
tunities of clinical study at the civic infectious hospital, 
though this part of the work was not organized.

l This standard was adopted officially by McGill University and a diploma 
provided for, this being arranged by l»r. F. R. Rattan, Registrar of the McGill 
Medical Faculty, to whose prompt action in the matter the successlul Issue of 
the course Is largely due.



By the plan followed, a maximum amount of inde
pendent work is secured, with a minimum demand on 
the instructor's time, and the nature of the work 
obliges the men to study the subject thoroughly and 
draw their own conclusions unaided.

Another means by which we propose to utilize the 
opportunities for study in sanitation without too much 
loss of time is a series of clinics in connection with the 
local health board in which the various questions of 
interest requiring to be dealt with during the week can 
be discussed before the class and the reasons explained 
for the course adopted. This is a departing from the 
stereotyped lectures with diagrams and models of 
drains, etc., which often form the stock in trade of the 
teacher in hygiene. Set demonstrations and inspec
tions of typical sanitary objects of interest are better, 
but still lack variety and do not sufficiently confront 
the student with the actual problems which present 
themselves for solution.

The laboratory instruction consisted in a practical 
course in sanitary chemistry by Professor It. F. Ruttan, 
and one in sanitary bacteriology by myself. Some lec
tures on sanitary law were given by Mr. C. M. Holt. 
Some instruction in sanitary engineering had been 
arranged for, but we found no time to give it. This was 
also the case with météorologie work.

In recording the methods I have personally followed, 
I have to plead guilty of ignorance as to the extent to 
which they may have been already used by others, 
never having personally had the benefit of any system
atic instruction in hygiene or legal medicine. I can only 
say that being struck by the fact that little was apparently 
being done in these branches upon the well-tried lines 
of clinical instruction which has been found to answer 
so well in other subjects, I tried to adapt them to State 
medicine. Although no doubt others are doing this 
also, they are still too commonly neglected. While, as 
far as I can judge, the result has been decidedly en
couraging, the ultimate result of the plan may be success 
or failure. The experience of other American teachers 
who have tried to establish advanced teaching in 
hygiene have shown that the matter is not very easy ; 
in fact, one reason for reporting my experience now is
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a fear that later on I may be unwilling to do so, and 
may have unrecorded experiences which, if not fortunate 
in my hands, might still be helpful to others.'

For the benefit of those working along similar lines, 
I may mention that in beginning work of this kind, 
one must secure beforehand the cooperation of teaching, 
licensing, and sanitary bodies to prevent a clashing; 
one must be prepared to give personally any part of the 
whole course if necessary ; and one must find before 
beginning some means by which those attending will 
derive a material advantage from it.

A cooperation of sanitarians, teachers, and legislators, 
effected through some central sanitary body like the 
American Public Health Association, might afford a 
valuable means of securing uniformity in the matter of 
qualifications and diploma. I think that a diploma 
should imply at least several months of instruction ; for 
shorter courses certificates might be given.

I think it important that in connection with medical 
schools facilities should be provided for advanced and 
practical teaching in State medicine, and that the State 
authorities should aid in the matter. Elaborate labor
atories are less needed than practical and system
atic utilization of the ordinary sanitary material on 
the same basis as clinical teaching. I have tried to show 
how facilities such as exist in every city in America 
may be readily made use of to place the teaching of 
State medicine upon the basis which it occupies in 
Europe.

Another direction in which teaching bodies might 
render more assistance to the health boards is in the 
systematic training and certification of sanitary inspec
tors and the lay officials of health departments. Uni
versities proper having the teaching-staff equipment are 
in a better position to do this than health boards. I 
am at present giving a course of systematic instruction 
to the sanitary inspectors in connection with the Mont
real Health Department at the request of Mr. H. B. 
Ames, chairman of the Health Committee, as a return for 
the opportunities afforded for teaching my own classes.

1 Since writing the above we have completed the course and 6 candidates, 8 of 
whom are health officials, have earned diplomas; 8 others, including 8 health 
officials, have partially filled the requirements and will complete them later on.
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The courses of the British Sanitary Institute have been 
selected as the best model to follow in courses of this sort. 
It is difficult to see what body should hold the examina
tions and issue certificates such as are given by the 
British Sanitary Institute.

We have secured informal pledges from the public 
authorities that a qualification in public health will be 
made in the near future a prerequisite to the holding 
of certain positions, and in the meantime they have at 
my suggestion adopted the plan of giving a cash bonus 
to euch officials already in office as may secure the 
qualification, on the assumption that their services 
would thereby become more valuable.
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ON THE ESTIMATION OF DISABILITY AND DISEASE 
DUE TO INJURY.*

Wyatt Johnston, M.D.,
Assistant Professor of Legal Medicine, McGill University ; Director of the Medico- 

Legal Clinic, Montreal General Hospital.
The literature in regard to the medico-legal aspect of disability and 

disease resulting from injury is at present almost exclusively German, 
I know of no work in English which deals with the subject in a general 
way, though several of those referring to special parts of it are among 
the most valuable we possess. The reason for the preponderance of 
German literature in this Held lies in the very extensive system of gov
ernment insurance against industrial accidents, introduced into Ger
many in 1884 and controlled by the German Imperial Insurance Bureau. 
This has resulted in the training of a class of medical officials whose 
unbiased and thoroughly scientific study of the questions involved can
not be placed too high.

The principle of an equitable compensation of labour accidents has 
been enforced by law in Switzerland (1881), Austria (1887), Italy (1898), 
Belgium (1894), Norway (1894), Denmark (1898), Finland (1897), Eng
land (1898) and France (1898), and will before long probably be adopted 
by all civilized countries. Russia and Sweden have similar laws already 
drafted. A bill aiming at this was introduced recently in the Ontario 
Legislature, but has not yet become law. I understand that similar 
legislation is contemplated for the Province of Quebec.

The above legislation is in all cases based on the principle that in 
the case of personal injury received through accident, occurring in 
connection with occupation and not intentionally caused by the em
ployee or specific negligence on the part of the employer, the loss should 
be shared between employer and employee under conditions fixed by 
the government, which also guarantees the payment of such indemnity 
as may be decided upon, if the employer becomes financially unable to 
do so. The amount of such indemnity paid by the employer varies from 
50 per cent, in England and France to 60 per cent, in Austria, and 
66 2-3 per cent, in Germany and Switzerland. The non-compensated 
part of the loss represents the workman’s share. As a rule the loss is 
equalized by systems of liability insurance or by mutual benefit societies 
guaranteed by government, the assessment varying with the localities

* Read before the Montreal Medieo-Chirurgicnl Society, Jan. 20, 1000.
It is purposed to supplement the present article by subsequent ones dealing 

with the topics of “ Methods of Examination for Disability,” “ Trauma in Relation 
to Disease," and “ Disability Due to Sickness."
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and the particular trades insured. Payment by annuity is mostly fol
lowed, though in England this may be commuted by a lump sum calcu
lated on a basis of three years full wages.

The limitation of liability does not apply to cases in which specific 
negligence of the employer is proved, in which case the full amount of 
damages may be recovered under the common law ; but in England 
the injured person must decide at the outset whether he will accept the 
partial indemnity or proceed in the courts. A very clear summary of 
the law on the subject has been recently published by Professor F. P. 
Walton, (La Revue Legale, Feb., 1900.)

As the assumption is that the employer is liable for a certain propor
tion of the loss in all cases unless exceptional negligence is shown, the 
legal questions under the government insurance system, are relatively 
scanty ; and the assessment of the amount of disability incurred, which 
is essentially a medical matter, is the chief problem. The question of 
what constitutes sufficient ground for assuming a certain medical fact 
to be proved, is of course a matter of judicial decision. In Germany, 
Austria and Switzerland, there are over 20,000,000 persons insured 
under the laws, and the claims from over half a million accidental in
juries are annually adjusted by the officials. In Germany, the hospital 
or home treatment is free during the first three months following an 
injury, but compensation only begins at the termination of three months.

The conditions under which we have to do with the estimation of 
disability are :—

(1) Employer’s liability.
(2) Accident insurance and benefit societies.
(3) Medico-legal damage claims.
(4) Pensions, etc.
In employer’s liability, the nature of the medical work depends largely 

upon whether special legislation exists concerning responsibility in 
ordinary cases, or whether the responsibility is left an open matter to 
be settled by litigation in each case. In the former, the medical study 
of the case is the chief factor ; in the latter, the legal element domin
ates from the outset, and the medical problems are of secondary import
ance. In accident insurance, the liability is limited by contract, the 
amount, rates and compensation being specified, and a proviso made 
excluding all effects of illness or constitutional conditions, so that the 
medical aspect of the case is considerably narrowed. Hence, compara
tively few accident insurance claims, unless grossly unreasonable, are 
contested, apart from the fact that from business reasons a reputation 
for paying claims is generally sought.

In medico-legal damage claims, one of the chief hindrances to rational 
adjustment is the circumstance that the facts are often only known to
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one side and the amount demanded is usually much in excess of fair 
compensation. Jt is especially in these eases that trivial proofs of in
juries, which are often non-existent, are supported hy expert testimony 
of a kind which has obtained for medico-legal experts as a class a more 
than doubtful reputation.

The above is mentioned to indicate how one set of conditions, which 
rarely calls for serious medical consideration under certain circum
stances, may form the bulk of medico-legal work in others. The amount 
of trouble and expense caused to railroad companies, for instance, by 
cases where the injury is ill defined, non-existent, or exaggerated or mis
represented. far exceeds that caused by definite severe and well authen
ticated injuries. It must be remembered, however, that the element of 
prognosis, with all its attendant uncertainty, enters largely into this 
branch of medico-legal work, whereas the criminal branch of legal 
medicine deals mainly with what is past.

The closely allied subject of sickness insurance, which has been thor
oughly studied in Germany and to which our insurance companies are 
now' beginning to devote attention, presents many points of interest 
which have not received the scientific study they deserve from the medi
cal officers connected with benefit societies.

In the present article the subject matter is divided as follows :—
(1) Permanent disability from injury.
(2) Temporary disability from injury.
In giving practical instruction on the estimation of disability due to 

injury in connection with my medico-legal course, I found it impossible 
to obtain adequate information on the subject from any of our Eng
lish text-books.* I had, therefore, prepared, in the form of synopses, 
a concise summary of the statements of the leading German authorities 
(especially C. Kaufmann and Ch. Thiem) for the use of my students. 
These are reproduced together with an abstract of some of the comments 
made about the more important topics.

It has since occurred to me that this might also be of service to 
physicians concerned in accident insurance work or who have to give 
evidence about damage cases in court, as well as insurance officials, 
judges, claims agents and those having to do with pensions of any kind. 
It is remarkable how little use has been made hitherto of the very con
venient continental method of expressing the disability in terms of the 
percentage loss of earning power, and how little it has been made with 
us a subject of medical study.

The best known of several tabulations of the loss of earning power in

* The appearance of Pearce Bailey’s English translation of E. Soliebiewski’s 
“ Hand Atlas of Diseases due to Accident” (W. B. Saunders, Philadelphia,) will 
materially improve matters.
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regard to the leading forms of permanent disability, is that known as 
the Vienna Schedule, which has served as a basis for most other similar 
tables. It must be noted that in certain points minor differences exist 
among the standard authorities, and that the values given are only in
tended to be approximative and to serve as a point of departure in de
ciding individual cases. It must be remembered that the Vienna 
schedule is expressed, so to speak, in terms of unskilled workman. From 
this relatively simple problem, the variations called for by special forms 
of occupation can be determined. From the point of view of disability 
workmen are divided into four classes :—

(1) The unskilled laborer.
(2) The laborer whose work requires skill as well as strength, such 

as the bricklayer, mason, etc.
(3) The handicraftsman : as carpenter, joiner.
(4) The higher grades of skill, as mechanics.
It will be seen that the same injury might produce different results 

in each class. For instance, anything which impairs the finer move
ments of the fingers or wrists would represent a great loss to an engraver, 
whereas a laborer would be relatively little impeded by a partially anchy- 
losed wrist, which was not painful and permitted of heavy work being 
done. On the other hand, a sensitive scar of the hand, which would 
incapacitate the laborer completely, might not interfere at all with the 
finer movements of the engraver. Accidents lessening the flexibility 
and free motion of the feet without impairing their firmness as a base 
of support and rendering them painful give relatively slight impairment 
to laboring men as compared with that caused in the case of roofers or 
sailors, etc. Injuries to the lower extremities cause much less incon
venience to those whose work can be done in a sitting posture than to 
others. Certain callings require unusual acuteness of sight and hear
ing as compared with others.

The following factors also come into account :—Can the condition be 
rectified by mechanical appliances if it cannot be improved by treat
ment ? Is it likely to get better or worse; is it temporary or perman
ent ? Can the person without difficulty adapt himself to another oc
cupation ? Does the condition, besides incapacitating him from work, 
cause him an actual increase of expense for nursing, attendance, etc.? 
Are his chances of securing other employment diminished ? Does he 
suffer from pain ? Has the injury made him liable to any special 
disease ? Is the condition in part due to disease existing before the 
accident, or to some complication set up or predisposed to by it ? Can 
operative treatment be undertaken ? (The patient is under no obliga
tion to submit himself to any operation which may be dangerous, all 
involving general amvsthesia coming under this category.) Was the
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condition due, not to accident, but to occupation disease ? Did it arise 
from causes unconnected with his work ?

Medical men as a class tend to underestimate the injury to laboring 
men, and especially to reckon too short a time as the limit of disability 
after injury of the 1 wnes or of parts (hands and feet) used in rough work. 
The date at which a patient can be released from hospital treatment or 
when medical supervision becomes unnecessary, is often only one-half of 
the time required to put him in condition to renew his work. The 
schedule policies adopted by many of the insurance companies are not 
well adapted for the insurance of working men, as they are compiled 
on tables prepared for classes whose work is largely clerical or sedentary.

The frequency of actual simulation is much smaller than one would 
gather from medico-legal literature, and the cases, as a rule, are very 
easy of detection. On the other hand, more or less tendency to exag
geration is found in the majority of cases. Attributing to a recent in
jury conditions which pre-existed is perhaps the most common form of 
simulation : a decision on the matter may be difficult when the case is 
not seen soon after the alleged injury.

Just as in bacteriology we have certain postulates necessary to con
stitute proof of injury due to accident we require here :—

(1) There must be proof of the occurrence of an accident or injury.
(2) The accident and its effects must have occurred suddenly.
(3) The part affected must be located in the region injured.
It is astonishing to find how often these obviously essential data are 

unproven in cases of alleged injury.
Age. Injuries of young persons heal more rapidly than those of the 

old, and adaption to altered conditions is more complete and rapid. 
The immediate effect of injuries on the very young and very old is more 
marked than in adults. The predisposition to special diseases is greater 
at certain times of life, for instance, the liability to hernia in cases with 
advancing age.

Sex. Females need higher compensation for disfigurement than 
males. Slight disfigurement may be compensated only in case of 
females.

Previous Disease. The occurrence of an injury may leave a liability 
to the same injury. This is especially noticeable in dislocations, in 
abnormal conditions of the skin predisposing to erysipelas from trifling 
injury, or from exposure. Fragility of the bones from rickets or osteo
porosis renders fractures more probable. The enlarged spleen in malaria 
is subject to injury. The existence of a latent or partly cured infectious 
disease, such as tuberculosis, may lead to unexpectedly bad results when 
persons are injured in the chest or subjected to a prolonged confinement. 
Disease of the ear greatly increases the danger of infection and menin
gitis in fractures of the base of the skull. Chronic heart diseases and



chronic lung diseases lessen the chances of recovery from a severe in
jury or shock, and influence unfavourably injuries of the chest null. 
The enlarged (or pregnant) uterus is specially subject to injury from 
falls or other external causes. A latent ‘ i may be made acute
by very moderate injuries of the abdomen. Rheumatic conditions may 
prolong the disability from injuries of the bones and joints. A disease 
may be the direct cause of the injury, as in epilepsy. The occurrence 
of disease as a consequence of injury is treated of more fully in another 
part of this article.

Alcoholism is one of the most important factors in regard to injury. 
Besides being a frequent cause of accident or neglect it may effect very 
unfavourably the chances of recovery. There is a great tendency 
amongst heavy drinkers, apparently in good health, to be seriously 
affected by relatively trifling injuries. The mere fact of confinement 
to bed through fracture of a bone is very liable, in a drinking man, to 
lead to an attack of delirium tremens, often followed by pneumonia. 
Hence, whenever practicable, methods of treatment which permit such 
patients to be up and about, are preferable. The grave effects of chronic 
alcoholism, such as ascites, renal cirrhosis, etc., lessen the chances of 
recovery and predispose to sudden death.

Occupation. Certain accidents arc t liable to occur as u
direct result of the occupation ; toxic effects from inhalation of poison
ous fumes, effects of changes of temperature and absorption by the skin 
of poisonous substances, apart from the direct danger of mechanical in
juries from falling bodies, defective scaffolding, or other support, mov
ing machinery, or electric currents, etc.

Over-exertion in connection with employment may be brought about 
by accident and is a frequent cause of sprains, ruptured muscles or ten
dons, and of hernia. On the other hand, many conditions ascribed to 
simulating accident may be really gradual in onset and due to unhealthy 
occupations. These should be carefully excluded and hence suddenness 
of onset in accidental conditions is an important point to establish. 
Predisposing conditions due to occupation may aggravate the effect of 
accident. The occupation may be such as to render it temporarily un
suitable for persons who have been injured. A tendency to neuralgia, 
left after injuries, makes exposure to draughts or changes of tempera
ture injurious. Conditions leading to a defective closure of the eyelids 
or to conjunctivitis excludes from occupations carried on in dusty places. 
A tendency to giddiness, partial deafness, much loss of vision, or in
ability to move promptly, makes it dangerous to continue an occupation 
which necessitates being in the presence of moving machinery or involves 
the perception of signals. Callings which bring the person much in 
contact with the public, are more or less debarred to persons having
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mutilating or disfiguring injuries ; and those which necessitate shout
ing out orders, to persons whose vocal organs have been permanently 
damaged. The percentage frequency of the common forms of accident 
vary greatly in rural and urban districts.

In persons who have been injured, one has to determine if the dis
abling effects are transient or permanent, and if such permanent condi
tions will improve, remain stationery, or get worse. When an annuity 
is paid, this may be increased or decreased according to the course of 
the case. The chances of ultimate recovery are often greatly enhanced 
by such measures as may relieve the person from the necessity of at
tempting heavy work before he is fit for it. On the other hand, the 
definite and final settlement of a claim one way or another, often has a 
wonderfully beneficial effect upon cases represented as being quite hope
less, and it is certain that the annuity system by no means tends to bring 
about the cures and lends itself to grave abuses.

The relative frequency of percentage compensation was found in Ger
many to be in the following order: 10, 20, 15, 50, 33, 25, 100, 30, 40, 
75, 60, 66, 80, 90, 70. Thus 10 per cent, was the most and 70 the 
least frequent of the allowances made ; the average was 30 per cent., 
disability below 10 per cent, not being compensated.

It is a matter both of common law and of regulation, that persons 
receiving such indemnity would take every reasonable means to favour 
the cure. It is quite common everywhere for the interested party to 
pay for the medical treatment. The occupation followed should be 
one which will favour recovery. The employment of artificial limbs 
and supports may be a reason for reducing the indemnity.

i. schedule of permanent disability.

The following table shows the percentage of loss of earning power, in
the case of unskilled laborers.

Disability
I. Head. percent.

Limitation of movement........................................................................ 8-10
Bone defect with epileptic attacks....................................................... 50-70

“ “ “ paralysis right arm.................................................. 80
“ “ “ “ “ and leg............................................ 100

Scar and bone defect of cranium attacks of pain............................... 33
Hemiplegia following apoplexy............................................................ 80-100
Headaches and weakness of right arm following depressed fracture. ôii-tiO
Incurable neuralgia................................................................................. 15
Persistent headache, dizziness, nausea following concussion of brain HO 
After injury headache, dizziness, épistaxis “ “ 50
Incurable despondency, irritability and headache.............................. 50
Incurable epilepsy only result .. . *........................................................ 50-50
Incurable insanity —............................................................................ 100
Permanent weakening of mental faculties, loss of memory............... 40-50
Weakness, unsteady gait, lessened mental capacity, Confusion of

ideas following fracture of skull...........................   70-80
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IL Face. Per cent.
Disfigurement from sears of cranium (more in case of females).......  8-16
Loss of nose do .... 10-15
Loss of incisor teeth (females only).......................... ........................... 5
Definitive closure of one ovelid,. . *........................................................ 8

“ “ both........................................................................ 16
Incurable trismus................................................................................... 33

III. Eyes.
Lose or blinding of one (according to employment).......................... 25-33
Loss of both eyes................   100
Defective sight one eye........................................................................... 25
Trachoma extreme................................................................................. 100
Chr. conjunctivitis................................................................................... 15
Obstruction of lachrymal duct............................................................... 8
Nystagmus................................................................................................ 16

Josten’s table fur estimating loss of vision, partial in both eyes.
Rule.—Estimate loss of central vision in each eye if over 50 per cent, (amounts 

below 50 per cent, disregarded).
Follow column giving the vision of one eye below V. and of the other eye to the 

right of V, the intersection of the column will be at the percentage of disability 
for both eyes._________________________________________

V. 0.50 0.40 0.30 0.20 0.10 0.00

0.50 0 6.5 13.5 20.0 2o.r, 33.5

0.40 6.5 14.5 22.0 30.0 38.0 46.0

0.30 13.5 22.0 31.5 41.0 50.0 60.0

0.20 20.0 30.0 41.0 52.0 62.5 73.5

0.10 26.5 38.0 50.0 62.5 75.0 87.0

0.00 33.6 46.0 60.0 73.5 80.0 100.0

IV. Ears. Per cent.
Loss of one ear (or complete deafness one ear.)................................. 8
Moderate deafness one ear...................................................................... 0

“ “ both ears unless occupation needs acute hearing) 0-8
Slight deafness both ears........................................................................ 0
Chr. discharge fro-u ear.......................................................................... 15-30

V. Neck and Voice.
Permanent wearing of tracheotomy tube............................................ 50
Inability to read (alexia)........................................................................ 75
Inability to speak (aphonia)................................................................. 40
Hoarseness or whispering voice............................................................. 8
Dyspnoea from stenosis of larynx......................................................... 33-40

VI. Chest.
Restricted movement from distortion of chest wall, extreme...........  60

“ “ “ “ “ moderate.........  33
“ “ “ “ slight............... 8

Restriction of movement from badly healed fracture of ribs, extreme 40
“ “ “ * “ “ medium 25
“ “ “ “ “ slight .. 8

Intercostal neuralgia............................................................................... 25
Lung disease, severe....... ....................................................................... 100

“ medium .......................................................................... 40
“ slight................................................................................. 0-8

Traumatic heart disease.......................................................................... 0-100
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VIL Abdomen.
Pain in abdominal wall and inability to carry heavy burdens,

to rupture or sprain of muscles ............................................
Prolapse of uterus...........................................................................
Disturbances of digestion, extreme................................................

“ “ medium................................................
“ “ '-liglit.....................................................

Liver diseases, extreme..................................................................
“ “ medium .................................................................

VIII. IlBIlXIA.
Hernia in lapavatomy scar..............................................................
Umbilical hernia..............................................................................
Ventral hernia.................................................................................
Inguinal hernia.......................................... ,....................................
Omental hernia...............................................................................
Femoral hernia.................................................................................
Hydrocele of cord............................................................................

( ÎENITO-UlUNAKY.
Inability to retain urine..................................................................
Difficult micturition........................................................................
Loss of penis.....................................................................................
Loss of testes....................................................................................
Urinary fistula..................................................................................
Painful enlargement of testes and spermatic cord......................
Rupture or loss of kidney...............................................................

Trunk and Vertebral Column.

due

IN

X
Impaired mobility,extreme. 

Rupture of lumbar muscle,

XI.

medium ,

Disease of spinal cord, severe...........
“ “ medium........

Upper Extremity.
Loss of both hands or arms..................

Loss of arm above elbow............................
Anchylosis at shoulder..............................
False joint at shoulder................................
Wasting of muscle.......................................
Chronic arthritis of shoulder....................
Badly set fracture of clavicle....................
Badly healed dislocation, blade injuries..

Forearm.
Loss at wrist or elbow...............................
Anchylosis of elbow, extended.................

“ semi-flexed...........
“ “ flexed .....................

False joint.....................................................
Diminished flexion or rotation.................

Hand or all Finger».
Loss at wrist...........................................
Anchylosis of wrist................................
Loss of all fingers but not metacarpals.
Anchylosis of all lingers ......................
Distorsion of all finger;*........................

SO

”()
80

25
16

15-20
15
8

15
50
15
20

60
25

8
60
86
s

100
66
40

«0-75
50-00
50-00
25-00
10-00
10-50
8-50

00-75
40-50
25-33
33-40
50-00
25-00

00-75
25-33
00-75
00-00
0M-0U

14
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Single IHijit*.
Dish of single thumb, loss of metacarpal............................ 25-33
Loss of li. .ill phalanges............................ 25-33
Terminal and A proximal........................ 10-25
Terminal phalanx.................................... 5-10

“ tliunih tip (special trades onlv).......................... 0-5
Stiffness 1st and 2nd joint...................... 25-33

“ 1st joint ..................................... 16
“ 2nd “ ..................................... s

Distorsion and fixation in flexed iNisition, extreme......... 25-33
medium......... 10-25
slight............. 8-10

Mu blb‘ Ring Little
Fiurfimjt /'. finger. finger. Huger.

Loss with metacarpal........................... 10-25 8-10 8-10 0-8
Loss of all 3 phalanges......................... 10-25 8-10 8-10 0-8
Loss of 2nd and 3rd phalanges............. 8-10 8 8 0
Low of terminal.................................... 0 0 0 0
Disk of finger tin................................... 0 0 0 0
Anchylosis of all three joints.............. 10-25 8-10 8-10 0-8

“ proximal and middle....... 10-25 8-10 8-10 0-8
“ proximal............................. 8-15 8 8 0
“ middle............................... 8 8 8 0
“ proximal and terminal — 15 8 8 0
“ middle and terminal....... 8-10 8 8 0
“ terminal alone................... 0 0 0 0

Fixation in flexed position, extreme.. Ili-L’.-.
“ “ medium... 8-10 «

0-8
Chronic arthritis of one finger............. 8-33

Thumb.
Thumb and fore....................................... 40-50

“ middle................................. 33-40
33-40

“ little..................................... 25-33
Thumb, fore and middle........................ 60-60

50-00
“ “ little........................... 40-50

Thumb, fore, middle and ring............... 00-00
“ “ little............. 00-00

Thumb, middle and ring........................ 50-00
“ “ little...................... 33-40
“ ring and little........................... 33-40

Fore and middle....................................... 25-33

“ little ............................ 10
“ middle and ring...................... 40
“ “ little.................... 33

10
“ little.................................... 10

Middle, ring and little........................... 25
King and little........................................ 10

( nil lux* of r* of both hum lx.
Loss iv oil both hands except: one linger on each............. 100
Loss of both thumbs............................... 50
Thumb and forefinger of one hand, ami1 opposite thumb 55-00
Thumb, forefinger and middle or ring finger of one hand with loss

of other thumb................................. 00-70
D>hh of all lingers of one hand except forefinger and loss < if opposite

thumb................................................ 75
Loss of both fingers and forefinger....... 80
Chronic arthritis of several or all joints of both hands... :to

1

1
8153
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XII. Lower Extremity.
Loss of both legs....................................................................................... 100
One thigh and one Ivg......................................................................      100
Complete paralysis both legs................................................................. 100
Chronic arthritis....................................................................................... 16-00
Injuries to pelvis...................................................................................... 10-80

“ “ fibrous tissues.............................................................. 00
Synovitis................................................................................................... 8-33
Tenosynovitis............................................................................................ 8-33

Thigh.
Loss of thigh............................................................................................ 75
Anchylosis of hip, extended................................................................... 50

“ “ flexed....................................................................... 00
Wasting muscles of one thigh................................................................ 33
Healing of fracture with diminished motion of knee or ankle or both. 25-00

For neuritis, or injury of nerves 25 per cent, more than for loss of limb.
/>.'/•

Loss Inflow knee...................................................................................... 00
False joint at1 ankle.................................................................................. 40-00
Anchylosis of knee, extended............................................................... 40

“ “ flexed or over extended....................................... 50
False joint at knee.................................................................................. <»0

Loss at or below ankle............................................................................. 60
Injury to ankle bones............................................................................. 10-40
Anchylosis of ankles with flat foot........................................................ 40

“ with........................................................................ 50
Chr. arthritis of one or more joints....................................................... 15-50

7V*.
Lower extremity foot............................................................................. ®
Loss of great toe........................................................................................ 10

“ any other toe............................................................................... 6
“ all toes of one foot....................................................................... 50

With 5-10 per cent, more for loss of metatarsal bones.

II SCHEDULE OF TEMPORARY DISABILITY.

The following tablo compiled from the statements of the various stan
dard authorities, notably C. Kauffman, shows the duration of temporary 
disability and some of the commoner complications and consequences of 
frequent forms of injury.

Explanation of abbreviations :
Numbers indicate duration 'of disability in weeks ; unless otherwise stated.
p.p.d., permanent partial disability.
per cent., percentage loss of earning power.
p.t.d., permanent total disability.
B., confinement to bed necessary.
H., treatment in hospital preferable.
F., likely to be fatal.
Complications are enclosed in brackets.

HEAD
Scalp : Contusions : Slight, 1—2 ; severe, 2—0 ; (blood cysts, neuralgia, vari

cosities. )
Wounds ; 1—2, B. ; lacerations : 2—0, B. ; (4—8, F. ; erysipelas, 4—12, 

II. F. ; wandering erysipelas, 8—20 ; loss of hair ; sensitive to heat and 
cold ; neuralgia ; insanity ; sensitive scar ; epilepsy, aura from scar).
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Cranium : Cant axions : Same duration as scalp wounds ; (osteoma, osteosar
coma) .

Fracture : Vault or base, 1—0 months, II. ; often p.t.d. or p.p.d ; (menin
gitis, F, ; encephalitis, F. ; abscess, F. ; thrombosis and pyaemia, F).

Brain : Concussion ; II. ; immediate unconsciousness lasting hours or days, 
vomiting.

Compression : II. ; slow, hard, irregular, pulse.
Contusion : II. ; cramps, spasms or paralysis immediately after injury. In 

compression, contusion and concussion, (mental disturbances ; paralysis ; 
tinnitus ; headache ; impaired vision, hearing and speech ; tuberculous 
meningitis ; diabetes ; polyuria ; white softening ; chronic brain abscess— 
headache and dizziness, exclude ear disease ; brain tumours ; epilepsy ; 
insanity—connection recognised if early after accident).

Face : Cats, Lacerations and Contusions: 1—I ; heal rapidly ; (salivary fistula, 
4—8 ; erysipelas, 3—I ; relapses frequent).

Burns: if superficial, 2—1 ; from boiling liquids and explosions ; deep, or 
corrosions ; (scarring and disfiguring require plastic operations—important 
in young women ; obstruction of orifices ; ectropion ; danger of foreign 
bodies ; paralysis of facial).

Fractures: of nose, 2—4; (lachrymal fistula, traumatic oziena, malposition 
in setting) ; of malar bone, (rare) 3—0; of superior maxilla : 4—10 (necrosis) ; 
of inferior maxilla, 4—10, (necrosis, aspiration pneumonia).

Loss of Teeth : disfigurement ; (10 per cent, p.p.d to young women for loss 
of incisors).

EYE.
Eyelids : Contusions: 1—3. Lacerations: 2—1 II. ; Burns: 3—10 II. ; Stabs 

and Cuts : 1—2 ; (ectropion, entropion, ptosis, 2—1, II. ; operation).
Conjunctiva : Foreign Bodies: 1—3. Lacerations: 1—3. Burns: caustics 

(keratitis, synblepliaron. Trachoma—when case infection occurs acciden
tally in course of treatment).

Cornea : Foreign Bodies: not infected, 3—7 days ; infected, 1—1 ; (loss of sight).
Contusions : 4—8, (hypopyon, loss of vision, phthisis bulbi, liable to take 

unfavourable course later).
Wounds : non-penetrating, seen early, 1—2 ; if neglected, 2—6, B. ; 

(hypopyon). Penetrating cuts and stabs, 1—2 ; not infected.
Lacerations : 6—12, B. ; (iridectomy, cataract later, opacity of cornea— 

central or peripheral).
Sclera : Wounds : superficial, 1—2 ; perforating,—involving ciliary body, 

choroid, retina, or with foreign bodies, non-suppurating, 0—12 ; often loss 
of vision later. Suppurating, (I—2d ; loss of eye, (sympathetic ophthalmia).

Iris : Contusions : paralysis of accomodation, traumatic mydriasis, 0—10. 
Separation of iris, no operation, 2—1, B. ; operation, 4—12, B. ; (p.p.d., loss 
of vision).

Foreign Bodies: lion-septic, seen early, 2—1 B. ; septic, (panophthalmitis), 
4—0 B. ; loss of eye.

Ilbawto .• usually severe iritis, prolapse of iris and dislocation of lens, 4—12 ; 
(often panophthalmitis).

Lens : Rupture of capsule : resorption, 6—8 ; (in young persons). Inflam
mation, 4—10, H.

Foreign Bodies; opacity and suppuration requiring extraction, and perhaps
secondary operation, l’—lô months, II.

Wounds: operation usually required, 2 months, II. Note : Resulting
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aplmkia cannot usually be corrected by glasses during work if other eye sound. 
Eves operated on for cataract require almost same compensation as for loss— 
30 per cent. Loss of eye with cataract suitable for operation, 20 per cent. 
Blindness of one eye when the other has a cataract, 70 per cent, if success
fully operated.

Choroid, Retina and Vitreous : Contusion and ILemorrhage, 4—8, B.
Retinal ILemorrhage : slight, 2—(i, severe. 4—12 ; (severest forms near 

macula, good prognosis only if prompt recovery ; detachments usually 
incurable).

Foreign Bodies : good results in 6 per cent. ; 0—12, II. ; (usually pan
ophthalmitis and sympathetic ophthalmia).

Wounds : non-suppurating, common, (i—10. Suppurating call for enuclea
tion ; 0—12, H.

Orbit: Foreign Bodies: small, not dangerous ; large, dangerous from suppura
tion ; I meningitis).

Wounds: stabs and cuts from instruments or splinters ; if suppuration, 
4—20 H. ; (meningitis, F).

EAR.

Lobe : Contusions and Abrasions : 1—2.
Lacerations and Cuts : 1—1.
Burns and Corrosions : 2—0, (deformity or defect ; hrematoina ; stenosis 

of meatus).
Meatus : Foreign Bodies and Injuries: 1—2 ; (entrance of water ; blow on jaw ; 

fracturing skull).
Tympanum : Rupture : foreign bodies usually in upper part ; (separation of 

ossicles ; fracture of malleus or stapes) ; indirect injury from blow, fall, 
alteration of air pressure or explosion ; 1—8, B. ; (purulent otitis prevented 
by aseptic measures ; curable ; subjective noises may (lersist for months ; 
persistence of perforation or recurrence of ear disease).

Tympanic Cavity : Foreign Bodies: cause suppuration (meningitis) ; luemor- 
rliage, 6—15 ; (deafness may jiersist ; polypus ; bone necrosis ; complete 
healing necessary before beginning work).

Labyrinth and Nerve : Concussions : blows and falls, striking head or any 
part of body ; explosions and noises ; (dizziness, loss of co-ordination, 
tinnitus) ; 8—12 ; often incurable.

Hearing : Slight or medium deafness of one ear, 0 ; severe, one ear, 10 to 30 
per cent. ; deafness of both ears, 30 per cent. ; (chronic ear disease shortens 
expectation of life ; abscess ; mastoiditis, pyæinia, F).

NECK.
Corrosiom and Burns : (scarring and fixation). Injury to deeper tissues from 

explosions and lacerations ; (larynx, hyoid, trachea, vessels and nerves 
exposed) ; injury of carotid or jugular, usually F. ; after ligature, paralysis 
or aphonia in 30 per cent, of cases.

Hyoid Bone : Fracture ; 3—0 ; (dysphagia).
Larynx : Contusions : may be fatal from shock.

Fractures: dangerous ; also dangerous after tracheotomy from obstruction 
of tube (disturbance of speech ; difficulty of changing canula ; supervision 
required).

Loss of Speech : aphonia and hoarseness ; (asymbolia ; asphasia ; alexia from 
central lesions).
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CHEST
Thorax : < oncussion : (shock fatal (?) ; loss of consciousness ; syncope ; heart 

and lung diseases).
Cbntusion: slight from blows or falls ; ecchymosis of skin and muscles ; 

1—-• Severe, from crushing ; may have internal injuries with little injury 
of chest wall ; (lesions of heart, diaphragm, and vessels) ; often fatal ; may 
heal in 1—4 ; or lead to chronic disease.

Fracture* sternum, simple, 4—10 ; compound, usually fatal ; (cough, pal
pitation of the heart, dyspnoea, suppuration and abscess) ; of ribs simple, not 

•rôtis, Ô—12 B. ; (danger in old persons of lung disease). Compound 
fracture, (hiemothomx ; heals after aspiration, rarely suppurates ; pleurisy, 
heals readily with adhesions, may suppurate, 2—4 months, II. ; (pneumonia, 
oedema of the lungs, neuralgia at site of injury, iistula, caries of rib,—tuber
culous but curable, 2—1 months,—lung tuberculosis most fatal).

Wound* : burns, (scarring and contraction) stabs and cuts are rare in in
dustrial accidents. Wounds of chest and lung generally curable unless 
involving large vessels, but suppuration common. Heart wounds : not always 
rapidly fatal, unless in auricles, sometimes curable. Rupture of diaphragm, 
from falls and run over accidents, usually associated with fatal injuries.

Heart Disease : Traumatic forms include (1) acute endocarditis, (2) chronic 
endocarditis, (3) rupture of valve, (4) nervous heart disturbance, (5) peri
carditis, (li) aggravation of existing disease ; after injury, psychic shock or 
over exertion. Heart dilatation a prominent symptom in serious cases.

Lung Disease: Traumatic forms include (1 ) acute traumatic lobar pneu
monia, (2) localized traumatic pneumonia, (3) bronchopneumonia, (4) 
secondary pneumonia, (ô) laceration of lung, ((>) gangrene, (71 traumatic 
tuberculosis of lung, (previous condition of lung important, also previous 
health). Main diagnostic symptom of traumatic pneumonia, early appear
ance of bloody expectoration.

Traumatic Pleurisy : 50—00 per cent, recoveries.

ABDOMEN
Abdominal Walls : Contu*ion* : Ruptured muscles from direct violence, over

stretching and heavy lifting, usually in recti below umbilicus, 4—0.
Perforating Wound* : without injury of organs, usually heal readily, 2—8 B. ; 

(prolapse of omentum or intestine).
Stomach : Contusions : from compression against vertebra*, 1—3 months ; (gastric 

ulcer may follow, 4 per cent, due to trauma, luematemesis leading symptom).
Stabs and Cut* : operation immediate ; 2—3 months.

Intestine : Wound* : same as stomach. Contu*ion* and Laceration*, operation 
imperative ; unless early operation, are fatal from peritonitis, gangrene or 
hiemorrhage.

Liver : Contusions: occasionally occur. Lacerations: common; result good by 
early lapamtomy, otherwise fatal.

Spleen : same as liver ; often no injury to abdominal wall ; (constitutional 
disturbances after removal).

Hernia : Inguinal : predisposition exists in most cases ; sudden onset neces
sary to show traumatic origin ; immediate pain and inability to work ; en
largement of ring or enlarged veins point to pre-existing hernia ; causes, direct 
violence, lifting or heaving, in heavy work ; early examination needed, im
probable when simultaneous double hernia, or unilateral hernia with en-

66
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larged ring on opposite side, or inguinal testis exists. Old hernia may be 
demonstrated : (1) by records of examination for military service, or accident 
or life insurance ; (2) signs of truss ; (3) size larger than lemon ; i 4) irreducible 
but not strangulated ; (5) inguinal canal short ;m<1 wide. Hernia can rarely 
be stated to be quite recent ; burden of proof rests with claimant. Indica
tions for gradual onset : (1) continuous heavy work ; (2) advanced age ; (3) 
statements that a moderate load was found too heavy. Compensation based 
on 10 per cent, disability, less in females, double hernia same compensation as 
single as same truss sutlices ; increase compensation when truss is worn with 
difficulty or causes inflammation, or if hernia suddenly increases while, 
wearing a proper truss.
Strangulation is to lx- compensated for if due to injury or over-exertion. 
Strangulation of a hernia already compensated for may be admitted if a good 
truss is worn, but not unless worn at time of accident. Always examine both 
sides to see if recent or old ; always test efficacy of truss after application.

Femoral, umbilical and ventral : same as inguinal, but may require more 
compensation us truss is less easily applied.

Kidney : On teaman and contusion : hiemorrhage and traumatic nephritis ; 
(casts and blood after a few hours, albuminuria) ; may lx- fatal.

Laceration*: may be free from symptoms (blood) in a few days, 4—10, II. ; 
hydronephrosis : footing kidney requires bandage or operation.

Bladder : llaptare: from direct violence or lifting, one-third of operated cases 
recover ; 4—12, H.

Urethra ; La ■ration* : in pelvic fractures, 40 percent, fatal ; from straddling 
falls, 14 percent, fatal ; 6—12, II. ; may leave stricture ; liable t<> relapse.

Penis : Contusions and crashing : 2—4 ; laceration» : 3—8 B. ; 2—3 months (de
formity).

Testis : Contusion and Concussion : 1—2 ; liability to sudden death from shock ; 
htomatocele, 3—l ; hydrocele, 4—0 ; purulent inflammation, 4—8, (sperma
tocele and varicocele) ; loss of testis, 10—15 per cent, if double, or much 
more if followed by hypochondriasis.

Female Genitals : Abortion from injury of pregnant uterus, prolapse from 
over-exertion ; signs of recent origin, pain and tenderness; acute inflamma
tion, absence of chronic inflammation, ulcers, thickening and attrition.

Trunk and Spinal Cord : Rupture of muscle»: 3—10, B. ; lumbago, usually 
rheumatic in origin, chief difficulty of diagnosis.

Contusion»: 1—3 months ; contusions of vertebrae, slight, without injury 
of cord, 1—4 months, B. ; severe, may last months or years or give p.t.d.

Fractured vertebne : <1—12 months. Dislocation: same as fracture ; (inflam
mation of spinal membranes, meningocele, meningeal luvmorrhage, myelitis 

* or sclerosis of cord, paralysis, bed sores, cystitis, often fatal).

UPPER EXTREMITY.
Clavicle : Fracture : 5—10 ; sometimes bilateral ; in women greater need to 

prevent deformity by B. and traction ; (injury to nerves and vessels, over
growth of callus, shortening, disfigurement, false joint may require suture, 
effect on movement, atrophy of deltoid).

Dislocations : 4—12, II.
Fracture : of blade or acromion, (1—8 ; usually no permanent disability, 

but may prevent full motion of arm.
Of neck, (i—12 ; injury of axillary nerve and paralysisJof deltoid ; danger 

of stiffness of shoulder joint and difficulty in raising arm.
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Shoulder : Contusions : great functional disturbance at first ; rapidly relieved 
by treatment ; 4—8.

Sprain : swelling and tenderness in anterior part of capsule ; healing 
prompt ; 4—8.

Dislocation : if promptly recognized and reduced, 4—8, with no further 
results ; (separation of great tuberosity and fracture of head of humerus, 
h—10 ; if dislocation reduced, may have complete cure ; otherwise, pressure 
on vessels and nerves require subsequent operation ; primary injury to 
to nerves or compound wounds ; paralysis of circumflex net ve and atrophy 
of deltoid ; recurrent dislocation from trilling causes happens when arm is 
used a few days after reduction ; old dislocations occur through non-recogni
tion in early stage, usually in cases not seen at first, attempts at reduction 
may cause injury to nerves or vessels or fracture of humerus).

Humerus : Fracture: separation of great tuberosity often confused with sprain, 
8—12 ; old cases good objects for mechanical treatment, 2—4 months, may 
have p.p.d, from limited mobility in raising arm or chronic arthritis. 
Anatomical neck or epiphysis, 8—12, best results from extension.

Compound Fracture: 2—1 months ; (injury to radial nerve, operation ; 
injury of axillary artery, operation, 8—10).

Axillary Vessels : injured by external causes or in reducing old dislocations ; 
may be fatal ; usually p.p.d. from weakness of arm and disuse of shoulder.

Axillary Nerves : Injury and contusions of shoulder or crushing : if severe, com
plete and incurable paralysis of arm ; in slight cases, neuralgia ; (neuritis 
from crutches).

Synovitis of Shoulder : liable to occur in persons carrying burdens or from 
injury ; 11—0 ; paralysis of deltoidjrom prolonged rest and fixation, besides 
causes given above.

Shaft of Humerus : Fractures : 8—12; if transverse, extension and B., if 
fragments override ; compound, noil-infected, the same as simple ; if in
fected, may need amputation ; ( nerve injuries, usually to radial ; malposi
tion requires operation ; false joints).

Arm Muscles : Laceration : of muscles and tendons, common ; in biceps, 
separation of scapular origin in heavy lifting ; (atrophy and weakness of 
flexors).

Nerves of Arm : Crushing or section : (neuralgia, suture, stretching, paralysis 
and trophic injuries, blebs and ulcerations of hands and fingers after injury 
of median and ulnar). Note : Examine condition of nerves, test sensation, 
etc., before applying splint, to demonstrate primary injury.

Elbow : Laceration or hums of skin : scarring, 8—12 ; may require plastic 
operation.

Synovia : over olecranon, injured by falls ; may suppurate if neglected, 4—6, B.
Biceps Tendon : Section or rupture : suture.
Ulnar Nerve : injured in dislocations.
Elbow Joint : Sprains : usually associated with hæmorrhage ; 4—6 ; stiffness 

cured by mechanical treatment.
Contusions : posterior and inner surface ; inflammation of bone ; 3—8.
Dislocation : backward most common ; 1—2 weeks after reduction may 

begin passive motion ; 4—8 ; often limitation of movement.
Fracture through elbow : stiffness is now less frequent owing to mechanical 

treatment ; compound, good results if properly treated ; (infection ; nerve 
injuries, p.p.d. mostly from interference with nerves of hand).

Fracture through condyles. 8—12, B. ; deformity, operation.
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Forearm : Contusions : usually heal well, even with much swelling ; 4—8;
Wounds : often complicated with injury of vessels, nerves, and tendons ; 

suture beneficial even years later.
Crushing : causes extensive separation of skin ; 4—1*2 II. ; often p.p.d.
Fractures: of both bones, 8—12 ; (ischremic paresis of muscles from tight 

bandaging ; at first easy to treat ; if only noticed after removal of splints, 
leaves permanent effects ; interference with pronation and supination from 
bony adhesions, callus, or malposition, require operation ; false joint, may 
not cause disability ; in other cases, operation and fixation needed ;) treat
ment by extension in supine position.

Fractures of Vina : in upper third, often dislocation ; 8—12 ; old neg
lected cases cause functional disturbance, operation and resection of head of 
radius or ulna.
In middle or lower third, 8—10 ; irthrosis or impaired rotation).

Fractures of Radius : in upper and middle thirds, pseudarthrosis if frag
ments not opposed but one supine and the other prone ; in lower thirds, 
Colics’ Fracture forms 10 per cent of all fractures, often called fracture of 
the forearm ; or treated as sprained wrist ; 8 weeks fixed and 4 weeks gym
nastics ; massage good, even in worst cases, but may take one to two years, 
(fracture of lower end of ulna may leave pain and disturbed function ; com
minution of lower fragment , or fractures of carpal bones ; compound fractures, 
results bad ; worst results due to paralysis from tight plaster bandage).

Wrist : Sprain : massage, 2—4 ; with rest treatment, function disturbed for 
months ; heavy work might be better done than delicate hand movements.

Dislocation : rare ; usually means fractured radius.
Tenosynovitis : suppuration, 2—1 ; often relapses ; common about thumb in 

certain occupations, smith, carpenter, joiner, farm labourers, washerwomen.
Hand and Finders : Contusion and crushing: from severe injuries, hence often 

protracted ; in crushing of ungual phalanx, remove nail to lesson risk of 
infection ; 2—4.

Sprains : 2—6 ; often lead to stiff joint with thickening ; benefited by 
massage.

Dislocations : rare ; Rontgen ray;examination important ; 8—(> ; operation 
gives good results.

Fractures : bony union, 3—8 ; if soft parts are much injured and inflamed, 
4—12 B.

Wounds : early treatment important ; first aid should be simple, water 
dressings, or iodoform gauze ; unskillful use of carbolic acid or perchloride 

' of iron liable to produce gangrene ; infection of wounds most important, and 
phlegmon may occur t hrough infection by callosities or small foreign bcxlies.

General considerations for assessing cases of hand injury.—The younger the person 
the greater the chances of adaptation ; new conditions or change of employment 
and ultimate improvement of condition ; heavier compensation needed for old 
persons. Sex : Men are better able to find work with injured hand than woiycn, 
as the latter do chiefly fine hand work ; common labourers do not use fine finger 
movement ; skilled labour needs especially high compensation, if the injured 
finger is used in special occupation ; women require special compensation for 
deformity ; previous injury, if not already compensated for, should increase the 
amount of disability. Estimation of the loss of power of hand or arm to be tested 
quantitatively, the angle to which flexion is possible and the force in various parts 
to be tested and compared with the opposite hand ; the special effects of injury to 
nerves, as seen in the claw hand from beginning of the ulna nerve with the loss of
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anposition of thumb, in which the hand is quite useless. In the radial nerve, 
absence of extension and abduction ; in median nerve, loss of apposition, separa
tion of fingers, loss of power of flexion, Dupuytren’s contracture and ulcers also 
cause disability. Degeneration of muscles, electrical tests.

LOWER EXTREMITY

Pelvis: Contusions: extensive ecchymosis, removable by puncture ; separation 
of tissues (infection) ; 4—8, B.

Sniilic Nerve: Contusion* : by falls or tumbling over when kneeling or 
squatting ; 4—12, B. ; (cramps and prolonged sciatica, nerve stretching, or 
section and suture).

Fracture: often multiple, always severe, gr vity depends on implication of 
pelvic organs especially urinary tract ; 2—1 months ; (injury of urethra, 
3—6 months, H. ; often p.p.d. ; fracture through acetabulum may affect hip 
joint).

Hip : Contusions : often present extensive separation of the skin and extrava
sation of blood or lymph ; 4—8, B. ; (contusion of groin, 1—2 ; often infected 
from injury of glands ; rupture of psoas muscle, after severe exertion, push
ing or lifting, 4—10, B. ; injury of great vessels, danger of immediate bleed
ing, or gangrene of whole or part of leg).

Hip Joint : Sprains: rare.
Contusions: falls on trochanter ; 3—0, B. ; if sample contusion healing good.
Dislocations : reduced when recent, 6—12, B. ; fracture of acetabulum 

may make reduction harder, extension apparatus, 8—12, B. ; in fracture of 
neck, dislocation unreduced ; with union in good position, the gait is less 
disturbed than in simple unreduced dislocation ; injury of great vessels may 
cause death from bleeding and gangrene ; old unreduced dislocation may be 
reduced without operation, but latter is preferable ; in unreduced disloca
tion, first, crutch used, then stick ; if paralysis afid pain remain from 
head of femur, it should be resected.

Thigh : Contusions : extensive and severe functional disturbance ; 4—10, B.
Laceration of muscles : adductors or quadriceps ; in tendons, suture re

quired ; results good ; 4—8.
11 onnds : complicated by infection, dangerous ; after injury of large ves

sels, gangrene ; crushing commonly from run-over accidents.
Femur : Fracture : of neck ; intracapsular, rarely gives bony union in old 

people, 2—6 months ; always have partial or total stiffness of hip-joint and 
shortening with a limp ; (in old people, often bed sores and hypostatic 
pneumonia ; extension and long splint ) ; usual cause, external violence in 
long axis or axis of trochanter ; rarely spontaneous ; in impacted fractures, 
may walk with stick ; often only sprain diagnosed and short rest in bed 
ordered ; these cases later have profuse callus and anchylosis of joint.
Of shaft, simple, 3—1 months, II. ; extensive twisting or separation of frag- 

* ments, common ; treatment by plaster ; shortening usually considerable ; 
malposition may require osteotomy ; compound fractures heal well with 
good treatment, but if thigh is crushed, amputation indicated ; (malposition ; 
shortening ; false joint, requiring fixation apparatus and walking out ; stiff
ness of knee joint from inaction, requiring gymnastic treatment ; relaxation 
of ligament, needing apparatus ; atrophy of quadriceps ; paralysis of peroneal 
nerve, from over extension of knee).

Knee : Wounds : from falls, corrosions, cuts and bites ; danger to popliteal 
vessels ; in neglected cases, purulent arthritis,
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Contusion» : with bloody effusions, 4—8, H. ; on knee cap, bleeding into 
bursa.

Sprains: slight, 1—2 ; severe, 4—12, B. ; (relapsing synovitis with effusion ; 
uncertain gait ; fatigue and tendency to fresh sprain ; may cause fixation ; 
stiffness in joint with exostoses, p.p.d. ; muscle atrophy ;• rupture of inter
nal lateral ligament, 5—10, B., and apparatus, 1—2 years.

Dislocations : from severe violence ; good results if seen early ; 2—1 months, 
H. ; anterior and posterior dislocations often complicated by injury to

Patella : Dislocation : 3—12, B. ; readily healed if replaced but liable to 
recur ; if unreduced, motion is impaired.

Semilunar Cartilages : Rupture: impaired motion requiring operation ; float
ing cartilage.

Knee Joint : Fracture tkrouyh : 8—12, B. ; if comminuted, 8—10 ; if trans
verse ; (fibrous union ; with stiffness, mechanical treatment, 1—2 years ; 
weakness of quadriceps) ; fracture t hrough condyles, 8—10 ; fracture through 
upper end of tibia, 12—24 ; (stiffness often results).

Leg : Wounds : contusions: abrasions: periostitis often diagnosed when merely 
bandaging bad ; varicose veins, special care necessary ; also if scars or 
ulcers are injured ; varicosity aggravated by accident and may lead to ulcer ; 
to be compensated if the direct result of accident ; thrombosis common, 
apart from varices ; pain felt in leg with swelling following ; patient may 
work one or two weeks with increasing pain before disabled ; if the accident 
can be proved, thrombosis may be regarded as due to it even if work is 
continued during interval.

Luceration : of muscles and sinews in calf, often tendo achilles ; 8—12 ;

Fracture : shaft ; usually of both bones ; 4—6 months ; (stiffness of joints 
from disuse, massage beneficial ; malposition often leaves an angle ; pain 
from pressure on nerves ; eversion of foot, osteotomy ; X ray diagnosis im
portant, callus at first transparent ; may have delayed union and false joint ; 
if treated by plaster splint or allowed to walk with apparatus, operation 
rarely necessary ; swelling of foot and ankle from interference with vessels 
or thrombosis relieved by massage to restore muscular tone, or by passive 
motion of joint ; thrombosis likely in advanced age ; compound fractures, 
4—8 months, H. ; often leave necrosis of bone, fistuhe or ulcers).

Ankle : Sprain : usually from falling or jumping ; best results from massage ; 
2—6 ; (swelling and radiating pain ; uncertain gait and tendency to sprains ; 
stiffness, if kept at rest during the cure ; good results by massage and 
mechanical treatment ; persons with varicose veins suffer most).

Dislocation : anterior or posterior ; 8—12, B. ; less disability from badly 
healed anterior than posterior : calcaneus position than equinus ; operation 
with good result ; subastraguloid, prognosis good ; in neglected cases, only 
hope of improvement is operation ; dislocation with fracture of astragalus, 
good if replaced, otherwise pain persists.

Fractures : through malleolus of fibula ; 2—4 months ; petition of foot 
most important ; danger of subsequent stiffness.
Fractures compounded from injury by bone fragments ; (pressure necrosis ; 
swollen foot and leg ; thrombosis ; embolism ; and stiff joint, permanent if 
from callus, often in equinus position ; flat foot if fibular fracture set without 
correction of position ; prevents climbing and standing long, never perfectly 
healed benefitted by plate).
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Fracture of malleoli, either the inner or outer may break ; the commonest 
form, Pott’s fracture of fibula and inner malleolus. Fractures above malleoli 
often comminuted, may need resection if compound, 3—0 months, H. 
Fracture at tibio-tibular ligament may occur with sprainj; in neglected cases, 
often leave flat foot.
Fracture of astragalus from falling or jumping often complicated with frac
tured malleoli and leaving club foot deformity ; may leave severe results, 
especially anchylosis ; X ray diagnosis important in all injuries of ankle.

Foot and Toes : Wound» : neglected, dangerous from sepsis and phlegmon ; 
scars on soles, bad and may need operation ; special liability to tetanus ; 
infection may follow trivial wounds.

Contusions : 4—12 ; walking painful ; badly fitting shoes aggravate the 
condition ; bed and warm applications necessary.

Sprains : in cases of flat foot, very serious ; may take years to heal.
Lacerations : with rupture of tendon and fascia ; the plantar fascia may be 

tender for months.
Fracture. of os calcis, pain in standing and walking may persist from 

2—4 years ; of metatarsal, often interferes with function ; pain after removal 
of bandages may last for months causing limping and limited use of foot.

Rules for assessing injuries of lower extremUy.
(1) Certain occupations especially require steady footing ; if climbing and good 

balancing necessary, motion must be free.
(2) In other occupations much walking is needed.
(3) In others, prolonged standing. For all these, good restoration of function 

needed, not merely cure of the injury. It should be noted whether the person 
can acquire a sedentary occupation and do his work sitting, or if he can only do 
light indoor work. The p.p.d. in lower extremity is 40—75 per cent, after serious 
injuries. The actual motion of the joint is to be accurately noted.
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W. Jolmston, Philadelphia Medical Journal, Aug. 20, 1898, (with references to 

periodical literature).
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ON THE ESTABLISHMENT OF MEDICO
LEGAL DIPLOMAS.!

BY WYATT JOHNSTON, M.D., MONTREAL, OAN.

The points I wish to discuss arc :
Is there a need for such diplomas?
What should be the standard adopted ?
How can the teaching be provided for?
How is the diploma to be recognized ?
I. NECESSITY FOB MEDICO-LEGAL DIPLOMAS.

The selection of medico-legal experts may be 
arrived at in three ways : First,partisan selection, 
or leaving the choice to the litigants. This has 
the inevitable result of a conflict of opinion, and 
has led, in America and elsewhere, to the develop
ment of a class of men whose ingenious, though 
perverted, ideas of medico-legal matters have had 
a maximum tendency to bring the subject of 
medico-legal expert work into general disrepute, 
with a minimum amount of compensating bene
fits in the way of addition to our scientific knowl
edge.

The second plan, or arbitrary selection by the 
judicial or state authorities, which has been fol
lowed until recently in France, and is being 
constantly advocated with us as a panacea for 
the existing evils in connection with medico
legal testimony. This plan has the great advan- 
whom as a class we owe most of our recent prog- 

‘̂^Read before the Massachusetts Medico-Legal Society, June 11,
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tage of developing a number of skilled officials, to 
ress in medico-legal knowledge. The drawbacks 
are : That it is only applicable under specially fa
vorable conditions, as regards the constitution of 
courts in regard to stability and freedom from 
bias ; also it has a tendency to limit the rights of 
litigants, beyond what is consistent with our legal 
traditions and usage. In France this method has 
proved so defective, owing to the egregious blund
ers of individual experts, that its abandonment has 
been recently decreed by the Cruppi Law, regulat
ing the appointment of official experts for the de
fense in criminal cases."2

The third plan, that of selection by special 
qualification, has been successfully followed for 
the last fifty years in Germany and Austria, and 
has now been introduced into France by the 
establishment of a post-graduate diploma course 
in legal medicine. It is difficult to see how any 
system of selection of medico-legal experts can be 
successful, unless some adequate, defined and rea
sonable standard of technical training be estab
lished. This has the advantage (1) of ensuring 
that all who receive appointment as experts will 
have had suitable preparation ; (‘2) of permitting 
the individual selection by state and judicial 
authorities from among these ; (3) of affording a 
means whereby any one desiring to take up such 
work can show that he possesses the necessary 
training ; and (4) of protecting properly qualified 
persons from the competition and rivalry of the 
unqualified.

Thus the establishment of medico-legal diplo
mas would appear to be the first step in any 
scheme for reforming expert testimony, whatever 
the particular methods followed in making ap
pointments.

Semaine Méd., July 6,189».
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II. STANDARD OF MKD1C0-LEGAL DIPLOMAS.

Under the German system, tlie required quali
fication for official medico-legal work is the 
passing of the jthysikatn-examen subsequent to 
graduation and licensing. The amount of special 
study required is about six months, and the stand
ard demands fitness for the performance of official 
public health, as well as medico-legal work, the 
appointees, as official government physicians in 
small centres of population, being entrusted with 
both kinds. This is inapplicable where (as with 
us) the public sanitation and medico-legal mat
ters are under separate and independent control, 
and it has not been found in any case that the exac
tion of the double qualification in State Medicine 
has much in its favor, as the sanitary districts are 
as a rule much smaller than the medico-legal

The best standard for general adoption in 
medico-legal diplomas is that recommended by 
Professor Hrouardel, in 1884, for adoption in 
France, but only accepted in 1900, and which is 
fully explained in the died report by Pro
fessor Hrouardel.*

The qualification demands a full academic year 
(nine months) post-graduate study in legal medi
cine, including practical autopsy work, elementary 
toxicology, study of nervous diseases, medico
legal methods in examination of stains, questions 
of sex, etc., and a knowledge of medical law and 
responsibility. Courses in legal medicine are not 
compulsory for medical students in France or 
Germany, whereas most of our teaching bodies 
go to the opposite extreme — of supposing that all 
medical students are qualified for the work on

3 Bulletin of the Paris Faculty of Medicine, February, 1900; and 
Annales d’Hygiene Publique, Nov. 11, ISM.
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graduation, by thu too often very inadequate 
courses in legal medicine provided for in the or
dinary medical curriculum.

In arranging (jointly with Prof. George Wil
kins of Montreal) the schedule for the medico
legal diploma4 which was adopted by the Medical 
Faculty of McGill University in November, 1900, 
vve followed the requirements of the Paris diploma 
as regards the scope of the course and length of 
study required. We selected, however, the model 
followed in the British diploma of 3 health, of 
demanding at least six months’ practical training 
as assistant in medico-legal work, of all candi
dates, a precaution which seems very necessary. 
We also included among the requirements a prac
tical training in the medico-legal study of disa
bility after injury. This branch of legal medicine 
I consider to be really moj-e necessary to the 
ordinary medical student than the medico-legal

♦ Candidates for the diploma must possess a degree In medi
cine, or other qualification for practice, and present eertil 1- 
eates of having attended the following courses: (1) A course of six months  ̂scientific study in legal medicine, consisting of 
systematic lectures and practical medico-legal instruction In 
laboratories and elsewhere. J) A course of six m<>nthstrain ng 
as assistant in medico-legal practice. Hie candidate shall pro 
duee a eertilicate. <>r eertmeates. satisfactory to the faculty, that 
t has continuously and actively assisted in the regular duties of 
some*medico-legal ex pert recognized by the faculty. Of the two 
six-months' courses referred to in this and the preceding para
graph, not more than three months shall be concurrent (S) A 
social course, or courses, of lectures in legal medicine and 
mental diseases. (4) A practical. laboratory) course in toxicology 
,r.) a course of Instruction in the law relating to medicine, and 

tt,«.atntna. riirhtsand resnonsibllitiesof the physician. (<>) Ase-i, rightsand responsibilities of 
; courses, with demonstrations

omcedure in cases of the determtnaiion oi sex hum pair,-Ill.tiloitYof nr... f.lim' in , ..f jMenlmjt l».>r»Ui: » metto-

nfnroMdure In examination' for life ami aiclilent unman. I» 
eat.matlnn of nnmuenaatiun for Injury. V- <■an.ll.late ahall In1 ail- 
mitted to anv portion of tlie examination for this diploma until at 
least one fuVl academie jear lias elapsed since his graduation In
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autopsy training which he usually receives, since 
the majority of practitioners will rarely, possibly 
never, have to make medico-legal autopsies in 
their practice, whereas in each yeàr they will 
almost certainly have on several occasions to 
examine or testify in reference to personal in
jury cases.6

The amount of instruction provided for on toxi
cology and mental diseases is intended rather to 
qualify the expert to co-operate intelligently with 
a skilled analyst or alienist, than to undertake the 
work independently. For independent work in 
either of these branches, at least a year’s addi
tional special study and practice as assistant 
would be needed.

One of the difficult problems to settle is that 
of establishing a standard of special training in 
pathology, to qualify as a specialist in medico
legal autopsy work. It would seem that we have 
the choice of training either a type of medico
legal specialist in one line of work, or a type of 
all-round medico-legal practitioner, and the ques
tion of deciding what options of study are per
missible, after the general work is covered, is a 
new one. The exaction of a year’s additional 
study for the medico-legal specialist seems to be 
a reasonable minimum.

III. ARRANGEMENTS FOR GIVING COURSE.

Most medical schools have the means of giving 
the necessary instructions, provided that, by co
operation with the courts, sufficient access to ma
terial can be had. It will be found as a rule that 
an offer to give free instruction to official nomi
nees, in return for the privilege of utilizing the 
material for instruction, will be effective. It is

6 Prof. F. W. Draper of Harvard has for years included instruc
tion in this brandi in his course to medical students, the work 
being in charge of Dr. Dwight.



«
very desirable that the practice followed in Ger
many, by which those who have received official 
appointments return at intervals of three years 
for a three-months’ supplementary course of in
struction at government expense, should be intro
duced. The plan of giving medico-legal clinics 
on groups of selected cases makes an interesting 
method of teaching, and the pupils have an op
portunity of studying the cases independently. 
Enough suitable cases generally occur in the rou
tine material of any large hospital.

It is a relatively simple matter to secure among 
the teaching staff some who are specially inter
ested in legal medicine, and who have special 
knowledge of neurology, chemistry, obstetrics 
and other topics, on which strict practical courses 
have to be given. One often wonders why our 
numerous post-graduate schools and polyclinics 
have not established a l|igh standard of post
graduate instruction with rigorous examinations. 
They would probably find the hospital and other 
authorities ready to support them by exacting 
such qualifications in making appointments.” Our 
post-graduate instructors, being free from the bur
den of under-graduate teaching, might be fairly 
expected to make a better showing in this direc
tion than is actually the case. The time must be 
past when a simple degree or license adequately 
guarantees fitness for all medical positions.

IV. RECOGNITION OP TIIK DIPLOMA.

While it is hardly to be expected that the State 
authorities would be at once disposed to recog
nize officially the possession of a diploma as in
dispensable for all medico-legal experts, yet 
the influence of recognition by medical societies, 
medico-legal societies, bar associations and the 
bench, would in itself probably be sufficient to



make the qualification worth obtaining by those 
engaged in medico-legal work. The want of any 
such qualification would also tell somewhat against 
the amateur expert.

It would thus appear that, pending general 
official recognition, those engaged in medico-legal 
work would be aided by the establishment of 
medico-legal diplomas.
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A SIMPLE METHOD FOR BACTERIOLOGICAL EXAMINATION 
OF MILK SAMPLES.

Wyatt Johnston, M.D., and F. B. Jones, M.D.,
(From Hygienic Laboratories of the Provincial Board of Health and McGill 

University, Montreal.)

We desire to report briefly some observations we have made with a 
view to simplifying the technique for the bacteriological examination 
of milk so as to permit of this very useful and important test being 
more generally used than is the case at present.

The method commonly recommended for the bacteriological ex
amination of milk is to estimate the number of bacteria growing on gela
tine plates. This gives information of great practical value, for one 
can readily recognize milk in good condition from that which is bad. 
We know that a rigid observance of the most scrupulous care in the 
care of the animals, in milking, storing, airing, cooling and shipping 
the milk as well as proper precautions as to cleanliness of the utensils 
and the hands of the milkers are all necessary to keep the number of 
bacteria in fresh milk below 10,000 per cubic centimeter at the time 
of delivery.

The importance of this is only now beginning to be realized by the 
health boards and the medical profession. We have, in fact a ready 
means of controlling the milk supply, sufficiently simple to be carried 
out by a medical man, or by the head of the family, or the milkman 
himself, and capable of being popularized, as in the case of the taking 
of samples of blood, sputum or throat exudate.

The method of making cultures for this purpose as usually carried 
out is by diluting 1 cc., or a fraction of 1 cc., of milk taken in a ster
ilized pipette with 500 or 1,000 times its volume of sterilized water 
in order to obtain a convenient number of colonies, for counting, in 
the plate culture. This can only be conveniently carried out in a 
laboratory, and, as the number of bacteria in milk tends to increase 
rapidly, delay in transmitting to a laboratory is a serious source of 
error.

It has been found by those occupied with the bacteriological ex
amination of milk that the use of a wire loop gives sufficiently ac-

* Read before the Montreal Medico-Chirurgical Society, January 7,1902.
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curate results to enable the dilution to be dispensed with. This plan 
appeared to us to be the one most suitable.

A series of comparative tests with the loop and dilution methods 
gave the following results :

Loop method.
27,000
37,000

139,000
187,000
48,000

480,000
100,000
540,000
83.000

134,000

Dilution method. 
$1,000 
30,000 

100,000 
194,(MM) 
54,000 

400,000 
172,000 
630,000 
64,000 

169.000

It will be seen that while the dilution method is somewhat more 
uniform the difference is slight, and the loop method gives results 
near enough for the work in question.

We have found that a wire of No. 25 gauge when formed into a 
loop which fits closely over a knitting needle, size No. 18, furnishes 
a loop which takes up with great constancy 1-1,000 cc. of milk, which 
we have found the most convenient unit to work with. This may 
only apply to the materials we have personally tested, as the gauge 
both of wire and needles varies somewhat, and it is necessary to calli- 
brate them.

The outfit used is extremely simple. The following is taken from 
the card giving instructions to those making use of the test.

Bacteriological Diagnosis of Milk.

Directions for Use.

1. Melt the gelatine by warming it just enough to make quite fluid; 
do not heat it strongly.

2. Inoculate the melted gelatine with one loopful of milk by means 
of the wire loop. Take care to avoid contaminating the loop by 
contact. Shake up the vessel containing the sample. Avoid taking 
the sample from the surface cream or from the sediment.

3. Distribute the milk uniformly throughout the gelatine by sharply 
rotating the bottle without actually shaking it. Let the bottle lie 
on its side till the gelatine is quite firm. Take care that no gelatine 
reaches the cotton wool stopper. Cooling may be hastened by laying 
on any cold surface.

4. Fill the stoppered tube with a sample of the milk for control. 
Return the wire loop with the dutfit.

5. Fill out the card and transmit the outfit to the Laboratory of 
the Board of Health, Province of Quebec, 76 St. Gabriel Street, Mont-
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real. Take care that the outfit is not exposed to a temperature above 
70° F. or below 35° F. so as not to melt the gelatine or destroy the 
bacteria by freezing. A report will be made as a rule on the second 
or third day.

N.B.—In case of pasteurized milk 10 loopfuls to be taken.
The loop of aluminum wire (suggested by Dr. L. B. Wilson as a sub

stitute for copper wire which we first used) is furnished sterilized in 
a corked test tube, also sterilized. This is placed in a small mailing

Seal to

Aatutort t 1 till'

o. no "»o. ■
A R-

■ t :

case together with a flat sided ltlake vial containing nutrient gelatine 
ready for use, a tag to serve as a label and a slip of printed direc
tions for use. For ordinary milk one loopful suffices for the inocula
tion. In the case of pasteurized milk or milk likely to contain less 
than 5 colonies per cc. ten loopfuls are preferable. The development 
of exclusively spore-bearing bacilli is evidence that the milk has been 
sterilized.

In order to make sure that the result of a low count of bacteria is
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not due to the addition of preservatives these can be tested for, if 
the sterilized tube containing the wire loop is filled with milk and 
returned with the sample. An amount of 20 cc. suffices not only for 
this, but also for testing the fat and total solids if desired, or for 
making a microscopic examination of the sediment obtained by cen
trifuging. In the case of milk containing large numbers of bacteria 
the detection of preservatives is less important.

Arrangements have been made by which these outfits are supplied 
at the request of physicians or milk dealers by the Board of Health 
of the Province of Quebec. A source of error of which little is 
generally known is the reduction of bacteria which occurs when milk 
is frozen, so that this must be guarded against in rigorous weather.

The question of adopting fixed standards for bacteriological purity 
of milk is one which has recently attracted some attention. It may 
be conceded that 500 colonies per cc. is about the maximum permis
sible for pasteurized milk. The explanation which we have had 
printed on the back or our'report is the following:

Explanation of Repobt.
Class I.—First class milk should not contain more than 10,000 bac

teria per cubic centimeter.
Class I.—With 10,000 to 100,000, the milk, while not first-class, may 

be still usable.
Class III.—With 100,000 to 1,000,000, it is in a decidedly poor con

dition and had better be pasteurized before use.
Class IV.—Milk having over 1,000,000 has deteriorated to an extent 

which makes it objectionable as a food.
Milk containing any chemical preservatives is unfit, for use. Good 

pasteurized milk should not contain more than 100 to 200 bacteria 
per cubic centimeter. In order to keep the number of bacteria be
low 10,000 limit at the time of delivery, great care must be exercised 
in milking, stirring, cooling and shipping the milk and failure to 
secure this result will be found due to the neglect of some essential 
precaution. At temperatures nelow 40° or 50° F., very little increase 
of the bacteria occurs.

This agrees in the main with the classification adopted by the milk 
commissions of this society : “Milk not pasteurized and not delivered 
in the city within four hours after milking must not contain more 
than 30,000 bacteria per cc. at any time of the year. Fresh milk with 
less than 5,000 colonies per cc. to be classed A.A.; with 5,000 to 15,000 
A.; with 15,000 to 30,000, a; above 30,000, B.; above 100,000, C. Milk
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not to be considered as germ free unless pasteurized twice. Acidity 
of the milk not to exceed 0.2 per cent.”

This standard has been finally adopted by the city health depart
ment for over a year, but it will be noticed that not one of the sam
ples given in the table comes under the heading Class A, or even “a” 
and that two-thirds of them fall in Class C, although taken in Decem
ber, at the most favourable time of the year.

We think that the method recommended is so simple that any milk 
inspector could reasonably be expected to make a bacteriological ex
amination of all samples collected as a matter of routine, and at the 
same time to give any persons interested in the purity of the milk 
supply an opportunity of obtaining direct information about any par
ticular milk without expense or unnecessary delay.
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A NEW MORGUE FOR THE CITY OF MONTREAL
To the Editors of Thb Montreal Medical Journal.

Dear Sirs,—We have taken the liberty of suggesting 
the arrangements necessary, from a medical point of view, 
in connection with a morgue for the city of Montreal, as 
the matter keeps cropping up from time to time in the 
City Council, and no very definite idea appears to exist as 
to what is needed.

One of us recently had an opportunity of visiting the 
morgues of the following cities : Boston, New York, Phila
delphia, Baltimore, Cincinnati, St. Louis and Chicago, for 
the purpose of studying the arrangement and construction 
of buildings of this description, and the other has taken 
occasion to do the same with the morgue at Paris.

The general arrangement, apart from medical matters, 
is a matter into which it would be out of place for us to 
enter fully here, as it does not come within our province 
as physicians. We will therefore simply state that it 
should be centrally placed and be in direct communication 
with, or form part of a police station, in order that all matters 
concerning the guarding and identification of bodies shall 
be in the hands of the police.

In Montreal the morgue would naturally have to con
tain a coroner’s office and a court for holding inquests, with 
a separate room for witnesses. Some provision for the 
safe keeping of the records is also necessary. There 
should be an apartment for the janitor or guardian of the 
building.

Medical Arrangement.—The essential requirements 
are (1) the mortuary, (2) the room for autopsies, (3) the 
laboratory.

1. Mortuary.—A mortuary is required for keeping bodies
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during the pending of a medical examination or inquest 
and for keeping unknown bodies as long as may be neces
sary for identification. As this must be done without 
danger to health and without creating a nuisance, some 
means must lx$ employed to prevent the decomposition 
of the bodies.

The system of cold storage in a dry atmosphere at about 
the freezing point is the only means which has been found 
suitable for this purpose elsewhere and has the advantage 
of costing very little, after the apparatus has been con
structed.

A cold storage chamber suitable for the requirements of 
.Montreal could be made at a cost of about SI,200 by build
ing a chamber with double wooden walls, the ceiling con
sisting of a galvanized iron tank filled either with brine 
cooled artificially, or simply with a mixture of ice and salt. 
By this means the temperature in the air space below can be 
maintained at the freezing point for an indefinite time and 
all danger of the nuisance and danger to health arising 
from putrefaction avoided.

In Montreal, where ice is cheap and plentiful, its use 
would be probably found more economical than that of 
artificial means of obtaining cold, especially if the ice was 
stored on the premises. In any case, if it was subsequently 
fourni advisable to substitute some artificial process, such 
as the ammonia distillation or expansion, no further change 
would be required than simply fitting the expansion tubes 
into the tank. By either artificial or natural cold the cost 
ought not to exceed a couple of hundred dollars per year. 
The use of cold would only be necessary during the period 
from May to November ; during the remainder of the year 
sufficient cold can be obtained from the outside air by 
having a flue opening outside.

Some provision for refrigerating is absolutely essential 
for medico-legal purposes in Montreal, since during the 
summer, especially in the case of drowned bodies, the 
effects of putrefaction make identification uncertain and 
the results of autopsy unreliable, under ordinary condition s
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in the course of a few hours. In addition, where it is 
necessary to preserve organs for a time, pending inquiries 
as to the necessity of a chemical analysis, putrefactive 
alkaloids are produced in them which tend to confuse the 
results of the chemist and at the same time the poisonous 
alkaloids tend to become destroyed.

Whether it is desirable to make a place where the bodies 
of unknown persons are kept, a place of public show, which 
any person shall be allowed to visit through morbid 
curiosity, or whether the view of such bodies should be re
stricted to those who are professionally or personally inter
ested in their identification, is a question which can best 
be decided by the police. There is much to be said on both 
sides, but certainly the less the idea of a morgue is made 
repugnant to the general public the better. In any case 
means should be taken to secure that bodies which have 
been identified shall not be needlessly exposed, and that as 
far as possible inquirers shall only be obliged to see such 
bodies as correspond in sex, age, etc., with the individual 
whose identity it is sought to establish.

By keeping a description of the body, clothing, etc., 
together with a photograph, in the coroner’s office, it could 
be at once stated whether any of the bodies in the morgue 
corresponded with those sought. Photographs suitable for 
this purpose can readily be taken with an ordinary Kodak 
camera and can l>e printed at a cost of only a few cents 
each. Such photographs would, in addition, form a per
manent proof of the appearance of the body if it finally 
had to be buried unidentified.

The chamber for viewing these bodies should be so 
placed as to be accessible without interfering with the 
other parts of the morgue. It could be illuminated either 
by daylight or by electricity, in which latter case the con
sumption of ice would t>e decidedly less.

In connection with the mortuary there should be a room 
in which undertakers could lay the bodies in coffins and in 
which the bodies could be received. This should have a
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separate entrance apart from that used by the public and 
situated in the rear of the building.

The mortuary should communicate directly with the 
post-mortem room. The jury could view the body, if 
necessary, in the mortuary.

2. Room for Autopsies.—The autopsies should be per
formed in a large, well-ventilated room lighted partly from 
above. This should be furnished with a suitable dissect
ing table and instruments, weights and measures. Hot 
and cold water should be provided and there should also 
be a good artificial light, in case examinations have to be 
made at night.

It is very essential that accommodation should be pro
vided for physicians, medical students, law students and 
other persons interested in medico-legal investigations, so 
that they may have the benefit of seeing autopsies per
formed. The absence of some such arrangement at present 
is a serious drawback to the proper education of physicians 
in medico-legal duties, the result of which is only too 
apparent throughout the country.

Provision should of course be made by which, when it is 
considered necessary by the judicial and police officials, an 
autopsy may be perfectly private and only witnessed by 
such persons as are officially necessary. This restriction 
might seldom require to be enforced, but should be left 
under the control of the coroner.

For autopsies which have to be held privately, or where 
more than one autopsy has to be held at the same time, a 
smaller post-mortem room is required, connecting directly 
with the mortuary and placed in a part of the building not 
accessible to the public. By this means, when it is neces
sary to order the removal of a body from a private house 
in order to secure a more thorough medical examination, 
the friends and relatives could be a tsured that the body 
would not be exposed to the public view.

3. Laboratory.—In connection with the autopsies micro
scopies 1 examination is often necessary before an opinion
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can be given, and the examination of blood-stains, hairs and 
other substances is often necessary. For this reason a 
small laboratory, provided with the necessary apparatus 
and fittings, should adjoin the post-mortem room.

Part of this labratory should be arranged for making 
simple chemical examinations, especially of the blood, 
urine and the contents of the stomach. It would probably 
not be expedient to provide a fully equipped chemical 
laboratory for elaborate chemical analysis, as this work is 
better entrusted to some regular chemical laboratory in 
important cases. In poisoning by certain volatile sub
stances, notably prussic acid, it may be necessary to have 
the reagents for a chemical test immediately at hand. In 
connection with the laboratory a supply of jars suitable 
for preserving organs for analysis should of course be 
llways available.

In poisoning cases it is often necessary to perform ex
periments in order to establish the poisonous nature of the 
substances isolated by the chemists. As such work alone, 
should be made jointly with the physicians of the morgue, 
a room for keeping animals under observation should be 
available somewhere in or near the building.

In connection with the autopsies it is often necessary to 
consult books of reference in regard to a number of special 
anatomical and other details which it is impossible to re
tain in the memory. A collection of standard books on 
legal medicine should therefore be available.

It is often necessary while studying an injury to com
pare it with other similar injuries, and for this purpose a 
collection of medico-legal specimens should be available. 
A small museum would not necessarily involve an increase 
in the size of the morgue, as the rooms containing it could 
be also employed for other purposes.

The maceration of skeletons is from time to time neces
sary in order to determine questions of identity or to study 
the nature of injuries Specimens exhibited in court are 
often of great value in explaining the true nature of 
injuries to the jury.
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In concluding, we wish to state that there are two classes 
of morgues: The one, are those employed simply as places 
of deposit for dead bodies : the other those which form 
recognized centres of medico-legal investigation and teach
ing, and have raised legal medicine to its present important 
position. As both classes of morgue cost practically the 
same sum to build and equip, the future success or failure 
of a morgue depends upon how it is designed and above 
all how it is conducted. It is to he hoped that in provid
ing a morgue those in authority will furnish one in every 
way worthy of this city.

A building such as we have suggested could, as has 
already been pointed out by Coroner McMahon, be con
structed by capitalizing the sum now annually paid by the 
coroner's court in connection with the transport and care 
of bodies, rooms for juries, and so forth. If built in con
nection with the police station the annual cost of heat, 
lighting and attendance would form but a trifling amount.

In the American cities mentioned alwm*, and in most 
European cities, the construction and running expenses 
of morgues art1 met by the municipalities. In the case 
of Montreal it appears as if expenses in connection with 
transport, preservation, guarding anti burial of bodies, as 
well as arrangements to prevent nuisance or danger to 
health, should legally belong to the city, while those in 
connection with judicial or medical study of the cases 
should be borne by the Province.

No doubt an amicable arrangement could be readily 
arrived at by which a satisfactory service could be obtained 
at an outlay not exceeding that required for our present 
very primitive arrangements.

(Signed) Wyatt Johnston.
George Villeneuve.



REPORT OF COMMITTEE ON TEACHING OF HYGIENE
AND GRANTING OF DIPLOMA OF DOCTOR OF PUB
LIC HEALTH.
Your committee during the past year has studied the question ot 

what may be considered the normal educational standards of hygiene, 
and wishes here to acknowledge the valuable assistance received from 
persons not on the committee, in this matter. It was considered that 
the subject should be classified under the following divisions :

1. Hygiene instruction in connection with medical schools and uni
versities.

2. The higher hygiene instruction for diplomas or certificates of 
hygiene, such as is required by health officers, sanitary engineers, and 
other sanitary experts as chemists and bacteriologists.

•'$. Hygiene instruction to school teachers and school children.
4. Hygiene instruction in veterinary schools.
“>. Hygiene instruction to the sanitary inspectors, inspectors of 

food. etc.
fi. Regulations of hygiene instruction by boards of regents.
l lie reports received from different members of the committee have 

been submitted and are appended hereto, and the following is a sum
mary of the conclusions arrived at, based upon these as well as other 
correspondence arising from them :

HYGIENE INSTRUCTION IN MEDICAL SCHOOLS AND UNIVERSITIES.

llie average medical student requires sufficient compulsory in
struction to fit him for such hygienic work as arises directly out ofjiis 
practice and which will enable him to co-operate intelligently with 
health boards. This calls for a general theoretical grounding in all 
branches of hygiene such as might be covered in a course of forty or 
fifty lectures and demonstrations, together with some elementary 
laboratory work in hygiene.

I. It would be advisable that some practical training in sanitation 
such as disinfection, house inspection, etc., be given either as an op
tional or compulsory course. 2. A more advanced optional course 
should be given, optional to students who wish to study the subject 
more deeply. 3. A diploma course, open to post-graduates, should 
be available for those who wish to become specialists in hygiene (see 
also under Section 2 of this report). 4. In addition to the above, a 
short series of elementary lectures on personal hygiene, forming a
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course in sanitary science, and methods of preventing, such as come 
within the scope of the public, should be available for all students in 

* the various faculties. 5. In connection with the course in sanitary 
engineering, architecture, etc., adequate arrangement should be made 
for instruction in hygiene and proper examination of the candidate.

DIPLOMAS IN PUBLIC HEALTH FOR MEDICAL HEALTH OFFICERS.

These require a special course and special examination. ( )n the 
whole your committee considers that the English diploma of public 
health, is one suitable for adoption as a standard. This requires six 
months' scientific training in hygiene, including laboratory instruction 
in sanitary chemistry, bacteriology and the study of preventable dis
eases. and six months' practical training as assistant in the regular 
duties of medical health officer. Of these two courses only three 
months may be concurrent, and the candidate cannot pass any part of 
the examination until one full year has elapsed since his admission to 
the practice of medicine. The instruction in addition to the ordinary 
sanitary matters must comprise sanitary law. sanitary administration, 
«and the study of hospital treatment of infectious diseases.

It will be noticed that the above qualifications arc limited to medi
cal men. and especially restricting the minimum requirements of the 
medical health officer. It is thus advisable that the sanitary bodies 
should make such arrangements as will enable persons holding these 
diplomas to have some advantage in securing or holding appoint
ments. Possibly the holding of an appointment could be made con
ditional upon securing the diploma within a specified time.

It would seem advisable to have a somewhat higher qualification 
than the I). P. H.. which might be obtained by further special study. 
This would correspond to the D. S. C. in hygiene, or to the doctor 
degree in hygiene, as given by the Scotch and some of the English 
universities. A course of this kind would call for at least two years 
post-graduate study, with special proficiency in some branch of laba 
tory work in addition to the general knowledge acquired by the D. P. 
H. and. at least for the doctor's degree, the presentation of a thesis 
representing original research.

Those parts of the course dealing with practical sanitation are. of 
course, not called for in the case of those holding appointments as 
medical health officers. Arrangements of the course should be such 
as to enable persons engaged in sanitary work to take them piecemeal 
who are unable to devote their entire time to the work.

It would seem advisable that similar provision be made for diplomas 
in veterinary hygiene and sanitary engineering, as far as possible, and 
the work of the laboratory experts in chemistry and bacteriology. In
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the case of these special experts, however, it would seem more ap
propriate to require that the standard he particularly higher in the 
special branch in question than that the standard should he raised 
diffusely in all the branches of hygiene. The 1). P. H. standard would 
seem to form a good groundwork from which specialization would be 
carried on in any branch.

A sanitary expert engineer should have same general knowledge of 
sanitary chemistry and bacteriology that would be required of the 
medical health officer, but would not require special instruction in 
preventive medicine and infectious disease. The sanitary chemist or 
bacteriologist would require at least two years' special training in his 
line of work with a certificate of a year's service as assistant in the spe
cial line of work and the passing of a special examination.

I he examinations for the 1). P. H., as specified, must cover at least 
four days and be written and practical, including both laboratory and 
outdoor sanitary work. The requirements of a sanitary analyst would 
he those in the main which are now required by the food and drug 
experts : it would be necessary that a knowledge of bacteriology as 
well as chemistry be required in each case. In several states these 
qualifications already exist. The highest standard is that of Austria 
and France, where four years' special chemical training as students, 
and one year as assistant, is demanded before a certificate can be 
given. Part of this course is included in the ordinary college cur
riculum.

SCHOOL TEACHERS AND SCHOOL CHILDREN.

riie qualifications established by the English school board for the 
teachers by which a certificate is conferred as a result of attending a 
course of about thirty or forty lectures on physiology and hygiene, 
especially adapted to their requirements, is one which seems fairly 
satisfactory. Your committee considers that such a course should 
either be made compulsory for all teachers or that special certificates 
be furnished those who take it. We cannot but strongly condemn 
the present prejudice which has led to the exaggerated exaltation of 
the study of the effects of alcohol and narcotics in this course, as dis
placing subjects which are of more importance. We consider that 
this topic in a forty lecture course could be dealt with amply in one or 
at most two of the lectures, and would strongly urge that the course 
in hygiene for school teachers should be directed rather to dissemi
nating the knowledge of the laws of health than to the spread of tem
perance propaganda and statistics which can better be dealt with in
dependently. A teacher who has obtained a certificate in the above 
mentioned course might be considered as competent to give elemen-
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tary instruction in hygiene to school children where no better arrange
ment can he made, and we think that hygiene and elementary physi
ology should be made part of the knowledge of every child. It is also 
recommended that a more advanced course in hygiene should be 
given to all students in universities and colleges, to include not only 
personal hygiene, but such instruction in Municipal. State and Na
tional Sanitation as would give them an intelligent and sympathetic 
interest in all measures relating to public health.

We would emphasize the view that the main object of instruc
tion to teachers is to help them in carrying out intelligently such 
measures as may be necessary for the pupils under their charge, 
but that the supervision of the health of schools is much better en
trusted to the school physician or medical school inspector who should 
be attached to all large schools. The qualifications for a medical 
school officer has not so far been formulated, but a special knowledge 
of school hygiene and the diagnosis of infectious diseases should be 
made one of the conditions for this position where the holder does 
not possess some other sanitary certificate covering the ground. We 
think it would be preferable, if feasible, that persons occupying posi
tions of this kind have a 1). P. H. certificate. The medical officer 
should be specially trained in making examinations as to the sight 
and physical condition of the pupils and regulate such gymnastic ex
ercises appropriate to their case.

THE REQUIREMENTS FOR VETERINARY SCHOOLS.

These should be analogous to those of medical schools, and in our 
opinion a diploma course in veterinary hygiene should be adopted. 
The special requirements indicated in Dr. Ravenel's report appear to 
be sound. The matter of regulation of veterinary instruction is one 
which is closely allied to that of the hygiene of domestic animals and 
should be dealt with thoroughly in agricultural colleges.

EXAMINATIONS AND CERTIFICATES FOR SANITARY INSPECTORS AND 
INSPECTORS OF FOOD. ETC.

For this the requirements of the British Sanitary Institute appear 
to be specially well adapted and are quite feasible. These require a 
sufficient elementary knowledge of reading, writing, arithmetic, ah 
well as general education, in order to allow the candidate to go up for 
tlie examinations. The course generally given covers from twenty 
to forty lectures with practical demonstrations, and the examinations 
are of a thoroughly practical character. The system followed in Eng 
land of separating the inspector of nuisances from food inspectors is 
not called for on sanitary grounds, but is owing to the fact that these



officials work under different departments and the requirements of 
each must be satisfied.

REGULATIONS OF «HYGIENE BY HOARDS OF KEG F NTS.

Your committee would strongly urge that the health boards as far 
as possible insist upon only such men receiving the title of sanitary 
inspector as have earned it by passing the examination, to give Un
necessary encouragement to induce people to obtain these qualifica
tions and by classing those who have not taken them as unskilled, 
making a distinction in their official titles.

Your committee would also suggest that such portions of this re
port as may be adopted by the Association should be submitted to 
those interested for their criticism and the effort made to secure their 
co-operation ; and if a distinction is made between the minimum 
amount to be made compulsory everywhere and the normal standard 
which might be optional in some cases, we think that the matter can 
be practically tested without very serious delay.

We have appended to this report a short schedule showing the ex
tent of the requirements in each of the above branches, as well as 
memoranda received from individual members of the committee.

(Signed) \Y. T. Sedgwick, Chairman.
A. C. Abbott.
C. O. Probst.
M. P. Ravenel.
A. W. Suiter.
Severance Burrage.
Wyatt Johnston, Secretary.

7I4&


