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Ae INTRODUCTIONe

Probably no disease has been more widely studied than
has tuberculosise From the earliest time in history it would
appear to have been a feature in communal life and its importanse
may be judged by the number of inquiries and commissions which
have had for their object a study of its incidence and natural
historye Even at the present time every measure,evolved by
individuals and governing bodies, to improve the health and gen-
eral hyglene of the community has in its background the spectre

of tuberculosise

Since the latter part of the nineteenth century the
death-rate from tuberculosis has shown a more or less steady
declinee In the case of the non-pulmonary forms of the disea?g)
ocourring in Glasgow the death-rate began to decline in 1870
At that time the rate was 1850 per 1,000,000, and since then
with the exception of a few intermissions the reduction has been
progressive, and reached its lowest recorded figure of 217 per

1,000,000 in 1934

The introduction of compulsory notification of the
non-pulmonary forms in July, 1914, gave an impetus to their study,
and was the means of evolving the present scheme for their super-
vision and treatmente Since then the reduction in the annual
number of notifications has been very considerable, the number

falling from 1464 in 1915 to 677 in 1934

This redustion in the death-rate from non-pulmonary

tuberoulosis over a period of sixty-four years, taken in conjunct-
ion with the reduction in its annual incidence since the inception
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of notification in 1914, indicates a very considerable measure of
control over the infectivity of all forms of the diseasee The
improvements in the conditions of life, social and hygienic, have
no doudbt played an important part in attaining this resulte In
recent years, however, the increasing hospitalisation of the highly
infective pulmonary cases, and the closer supervision of the milk
supply have contributed in no small measure, but the degree in
whioch these factors have been operative is doubtfule

Coincident with the reductions in the incidence and death-
rate during recent years there has been evidence 0f a change in the
type of the diseases Fra.aer(a ‘ of Edinburgh, investigating a seriles
of cases of tuberculosis of bones and joints in 1912, found the
causal agent to be of bovine origin in 63 per cente 1Iwo years later,
that is in 1914, m.tohellsz' ) also of Edinburgh, isolated a bovine
bacillus from 90 per cente of the cases of glandular tuberculosise
In 1932 Blackloock * completed an investigation into bone and joint
tuberculosis occurring in the Glasgow area finding the bovine strain
to be responsible for 34'6 per cente Of his casese In other
countries there has been a greater reduction of bovine :I.nfec(sgi)ons.
the lowest incidence of U4 per cente being recorded by Price of

Torontoe

These bacteriological findings are of very considerable
interest and importance, and suggest the need for extended observ-
ation in one particular areae If correctly interpreted they indic-
ate that the control of bovine infections has been more effective
than that of infections from human sources, and that future adminie-

trative measures must be directed towards the lattere
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In most of the investigations hitherto undertaken it
would appear that the cases investigated have through force of
circumstance been more or less selectede It was felt, there-
fore, that it might prove useful if a series of cases were in-
vestigated where such circumstances did not existe Accordingly
the present enquiry deals with 100 consecutive cases who present-
eéd lesions which were available for examination, the strain of
infeocting organism isolated being typed and correlated with the

clinical manifestations of the disease.

It is not claimed that the investigation is in any way
completees It is hoped, however, that others will undertake
further enquiries along similar lines with a view to the under-
standing of the changes which are taking plaee in the natural
history of the disease at the present tm.
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Be  _HISTORICAL SURVEY,

A survey of the literature on tuberculosis is one
which, however brief it may be, must cover a considerable period
of timee With the increasing knowledge of the mnatural history
of the disease, it 1s but to be expected that methods of invest-
igation should have been evolved to meet the widening outlooke
Broadly considered the history of investigation may ve divided
into three phasese Initial oObservers, unaware of the caussl
agent, were concerned with the clinical manifestations of the
disease, and to a lesser extent with its pathologye In this
connection reference may be made to the works of Hippocrates,
Sylvius, Stark, laennec and otherse In the second phase there
was the discovery of the infective character of the disease and
the isolation of the specific organism, with which the names of
Villemin and Koch are assoclatede Iastly there was the evolution
of a scheme of administrative control of the disease based on the
clinical, pathological and bacteriological discoveries of the two
previous phasese It is with the second phase that this investig-
ation is mainly concerned, and in its correlation with the firste

The possibility of tuberculosis being an infective
disease had been deduced from clinical observation by Klenhe as
early as 1846e He was of the opinion that the disease could be
conveyed to the human subject by infected cow's milke It was not
until 1865 that the question of the infectivity( gf) the disease was
definitely establishede In that year Villemin communicated
to the Academy of Medicine of Paris the results of an experimental
enquiry which he ha,d.’ undertakene He was able to show that laborat-
ory animals inoculated with material from cases of human and bovine
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tuberculosis developed the characteristiac lesions of that disease;
he was able to show, in fact, that tuberculosis was a specific
diseasee His commnication aroused acute controversy, particular—
ly in France, and it was not until three years later that confirm-
ation was forthooming not only in that country but in England and
Germanys In addition to establishing the fact that tuberculosis
wa8 a specific transmissable disease he oObserved in the course of
his experimental work that pathological material from a bovine source
was more virulent to rabbits than material from a human case of the
disease, an observation of very great importance, the significance of

which was not to be appreciated for many yearse

The far reaching importance of Villemin's contribvution to
the etiology of the disease cannot be over estimated, and it may ve
8aid with truth that it paved the way for Koch's discovery and
isolation of the tubercle bacillus in 1882.(7) It is claimed that
Baumgarten was the first to see the bacillus in an unstained state
but was unable to identify ite koch however was able to demons-
trate the bacillus using the aniline dyes of Erlich, to cultivate it
and to establish beyond all doubt its etiological relationship to

the diseasee

Despite Villemin's observation on the different results
produced by the inoculation of material from human and bovine cases

of tuberculosis into rabbits, the unity of all forms of tuberculosis

seems to have been generally acceptede It was not until 1889 that

(8)
Rivolta discovered a strain of tubercle bacillus in birds present-

ing different characters from those previously isolated from human

and bovine sourcese His observations were confirmed a year later
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by lMaffuceci who reached the same conclusions independently.

The bovine obacillus wgs first identified as such by rheobald
Smith(lO) in 1897, who descrioed its morphological aund cultural
characters, and contrasted its virulence with that of huuwan
strains. In the same year Dubard, Batillon and Terre(ll)describsd

the strain which produces tuberculosis in c¢old-blcoded animals.

While these discoveriss were significant, the importance
of the bovine strain seems t0 have Gteewu under-estimated, and by no
less au authorit& thaﬁ.Koch. At the British Conzress on Tubercul-
osis in 1901 hse stated his views as follows:- "I should estimmte
the extent of infection by the milk and flesh of tuberculous
cattle, and the butter made from their milk, as hardly greater
than that of hereditarj transmission, and I therefore dc not deem

it advisable to take any measurss against it".

A valuabls contribution to the cultural differences was
made by Theobald Smith in 1903, who observed their bshaviour in
glycerinated media and drew attention to its inhibitory action
on bovine strains. In 1904 a measure of coufirmation of foch's
statement before taes 3ritish Jongress was forthecoming when Orth
published the results of 146 autopsies pgrformed on children in
whom he found only 1.37 per cent. of primary abdominal tubercul-
osis. Three years later, in 1907, he, however, repeated his work
and found the figurs om this occasion to be 12.3 per cent. Two
other important investigations seét in motion by Xoch's pronounce-
ment, and which published their results in 1910 mld(ig%l rgspect-
ively, were then carried out by Parks and Krumwiede in America
and in this country by the British Royal CommPssion on Tuberoul-

(13)
osis.
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With the progress of time the extent of our knowledge
has been widened in several directions though no signal discovery
has been mades Much information has been galned as to the distri-
bution of these strains in the human subjest in various countries
of the world, and has been of service in the realm of preventive
medicinee In 1932 an important communication was made by
Bla.eklockw ‘ to which the present investigation may be regarded as
complimentarye |
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Ce SOURCE OF THE MATERIALe

The patients who formed the basis of this investigation
were children under 16 years who suffered from non-pulmonary tuber-
culosis, and were undergoing treatment in Mearnskirk Hospital for
Children, Newton Mearmnse The great majority of them were regist-
ered and resident in the City of Glasgow, only 3 per cente belong-
ing to outside arease As this is the only hospital for the
treatment of such cases arising in the city, and administered by
the Corporation of Glasgow, it may be fairly said that the group
of patients here dealt with is representative of the child popu-

lation who develop such forms Of the diseasee

While no intentional selection has been made the nature
of the disease inevitably compels ite Not all cases of non-pul-
monary tuberculosis proceed to abscess or sinus formation, and so
it happens that an investigation such as this is limited at the
onset to these cases which do 80, and to the comparatively small
number where operative interference is necessary or a fatal termin-

ation to the specific illness occurs and post-mortem facilities

are availablee

The factors which determine abscess or sinus formation

are not understoode It may be that they are individual eha.ra.eter—-

istice, it may be that they are determined by anatomical consider-
ations, it may be that they are associated with variations in the
tubercle bacillus itselfe Whatever the factors concerned are »

it 1s necessary to determine the incidence of abscess and sinus
formation, and to this end an analysis has been made of 200 oonsec—

utive dismissals during the year 1933 in relation to the paris
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affectede The resull is set out in Table le

TABLE _ le
Percentagee

q . 7
H& :> ° : ° 3
Groupe o3| o 2 |o w o IHA T
5] o oo 3 hdgo
85l 2 | § [298) 3 [Sgds
2 E ] [#2] < 2] a E-iddg
Tuberculosis of spinee |47 ] 354'0 4'25# 8's5 - 1467
Tuberculosis of Hipe 32 ) 9'3§12'5|18'7 - {405

Tuberculosis of Kneee |29 [10'3}12'8| 6'8 |3'4 |33'3
Tuberculosis of Anklee |17 | 23'6] 5'8]|52'9 |5'8 | 83'1
Tubercular Dactylitise 14 |14'2]50'0 | 28'5 | 7'1 |99'8

Tuberculosis of Glandse |27 | 11'1118'5 | 40'7 - {703
Tuberculosis of Soft

Tissuese 6 {33'3{13'3 | 33'3 - 179'7
Miscellaneous lesionse |28 }21'4}39.2 |28'5 135 8246
Number in Section. -1 39|35 | 46 4 1124

=620

Total Percentage of Cases from which material ocould be obtained =62

The table shows the lesions classified into eight

groups according to the part of the body affectede It will be

observed that the ococurrence of abscess or sinus formation or
both varies within wide limits, being highest in tubercular
dactylitis (92'7 per cente b More important however is the fact
that in only 124 cases or 62 per cente Of the total would mater-
ial have been available for bacteriological examination, and
this must always be borne in mind when interpreting the results

of the incidence of the types of tubercle baocillie
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De NATURE OF THE MATERIALe

The nature and immediate source of the material from
which were isolated the various strains of tubersle bacilli, are

presented in tabular form belowe (Table 1le )

ZASLE lle
Source of 8pecimene
v
TR
Nature of Specimene g o g
i o]
® . 3 ';', ,g & ° Totale
AEEEINEFIHE
MERE A15]|ald
Pus removed by Aspiratione [18)13] 6] 5| &} 9] 10[ 9 78
Glands removed by Operationg¢ — | -} -f - | - 2} -| - 2
8ynovia ¥ u . -1 213 -1 -1 -1 -t - 2
Necrotic Tissue removed by
Operatione 21 31 1 51 1) 3 -} 2 17
Glands removed by Autopsye -1 -]1-1 -1 - i} -t - 1
Total:- 20 1 17] 8110] 9] 15) 10{11 | 100

With one exception all the material removed was
obtained ante-mortem, and on this account all strains of tubercle
bacilli were isolated from actual clinical cases, cases in which
actual tissue destruction had taken place, and not from patients
who had died from some cause other than tuberoulosise In the
single case from which the bacilli were isclated post-mortem
thé cause of death was a terminal tubercular broncho-pneumoniae



- 11 -

While the specimens were of a varied quality, the
vast majority of them were in the form of pus removed by aspir-
atione The reason for this would appear to be the shortness
of time which elapses between the diagnosis of the condition by
the family doctor or the Tuberculosis Officer and the transfer-
ence of the case t0O hospitale Indeed in many patients abscess
formation does not ocour until they have been resident in hosp-

ital for some timee

It will be seen from the table that only a small
proportion of the material utilised (4 per cente ) was obtained
a8 a result of operative procedurese This was not due to the
rarity of operations on these cases, but solely to the fact that
material had been obtained at an earlier stage in the treatment
of the conditione

The group labelled "necrotic tissue removed by
operation¥, and comprising 17 per cente of the total, were all,
with the exception of four, obtained from the process of scrap-
ing sinuses. The operations at which these remaining four spec-
imens were obtained were as follows, sequestrectomy, the lesions
being situated in the head of the humerus, the head of the femur,
and the scaphoid bone respectively, and one during the operation
of costo-transversectomy in a case of tuberculosis of the upper

dorgal spinee
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Ee ISOLATION OF THE TUBERCIE BACILLUSe
(a) GE NERA Le

A8 has been already shown, the sources of the material
from which the tubercle bacilli were isolated were very variede
Specimens of pus, necrotic tissue, synovial membrane, and gland-
ular tissue removed both during life and at post-mortem examinations
were utilisede It is obvious, therefore. that material gathered
from such widely different sources varied greatly in character and

necessitated different methods of treatmente

(b) PRELIMINARY EXAMINATIONe

All specimens were recelved at the laboratory within a
few hours of having been removed from the patient, and were immed-
iately subjected to microscopic examinatione For this purpose
two films were made, the first one being stained by Gabet's(ln)
modification of the Zhiel-Neelsen methode In this modification
the film after fixation was immersed in a bath of strong carbol-
fuchsin for three minutes, the bath being kept at a temperature
of 60°c. in a small water- jacketed ovene JFollowing this the
film was washed in running water to remove the excess stain, de-
colourised and counter-stained in a second bath containing one per
cente methylene blue in twenty per cente sulphuric acide It was
left in this mixture for from 8 to 10 minutes at room temperature,
and after a final rinse in water was ready for examinatione By
this method a large number of slides could be treated quickly and

easlily at the same timee
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The second film was stained by Gram's method in
order to demonstrate the presence or absence of organisms other’
than the tubercle bacillus, a matter of considerable importance
if direct eultures or inoculations were contemplatede Where
the material under examination was of such a nature as to render
the making of films difficult or impossible, this step was as a
rule dispensed with as the methods of digestion and concentrat—
ion destroyed any secondary infection which might be presente

(c ) DIGESTIVE AND CONCENTRATION METHODSe

Difficulties in the isolation of the tubercle
bacillus presented themselves early in the investigatione These
were found to be due to one or more of the following causese

(i) The presence of secondary infectione

(3.3.) Scantiness of tubercle bacilli in the
specimene

(111 ) The nature of the tissuee

The presence of secondary infection revealed by
the preliminary microscopic examination was found to depend to
a great extent on the source of the material, being most formid-
able in specimens gathered at post-mortem examinations, and

least 80 in material removed from abscesses under ordinary aseptic

conditionse

Scant iness of tubercle bacilli in the specimen was
another serious difficultye A large percentage of the specimens
examined were found to be completely devoid of all organisms, if
the evidence of mieroscopic examination of stained films was
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accepted, yet from many of these tubercle bacilli were successfully

isolated by cultural and animal inoculation methodsge

The nature of the tissue also presented occasional
difficultiese 1laterial such as enlarged glands, synovial mem-
brane, and necrotic tissue, where the structure was firm and
resistant, required some form of preliminary treatment to liberate

the enclosed bacillie

It was to overcome these difficulties that methods for
killing the contaminating organisms, for concentrating the tubercle
bacilll, and for the digestion of the enclosing tissue were adoptede
Different workers have adopted different means to achieve these
ends bul the majority of them appear to have been chiefly concerned
with ridding the specimen of organisms other than the tubercle
bacilluse

Eastwood and Griffith (1914 )(15 ) treated some of their
specimens with a low concentration of antiformine cumming(%ggzl)
in his investigation was chiefly worried by the presence of organ-
isms such as Bacillus Welchii which if maectéd into a guinea-pig
along with the specimen gave rise to premature death of the test
animale This unfortunate result was avoided by subjecting the
specimen to the action of Y4 per cente sodium hydroxide and inject-
ing it into a gulnea-pig whioh had previously received U4 cece Of
anti-gas gangrene serume Blacklock (1932 ’( ' adopted
for this purpose a 7'5 per cente concentration of antiformin

which he kept in contact with the specimen for a period of from
o
20 t0o 30 minutes at 37 Ce

These workers were, however, dealing with material

removed at post-mortem examinations, material which must often
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have been seriously contaminated, while in the present investig-
ation the utilisation of such material was the exception rather
than the rulee On this acecount, while the problem of the presence
of contaminating organisms was always a present one, it did not
take pride of place but ranked practically equal to the second
difficulty mentioned, namely the scarcity of tubercle bascilli

in the specimen. After a considerable amount of experimental
work two substances were made use of, namely, antiformin and

sulphuric acide

(1L b ANTIFORMINe

The use of antiformin was introduced by Uhlenhuth and
Xylander in 1908(17). They found that this preparation had the
power of disolving all organisms, which, unlike the tuberscle baec-
illus, were unprovided with a waxy envelopee They also observed
that it tended to concentrate the tubercle bacilli in the sedimente
It was their method which Griffith used while working for tihe.
Royal Commission on Tuberoulosis(lz ) and was foux;d by him to give
satisfactory resultse In the present investigation where anti-
formin was used this was the method adopted. It was found to be
specially suitable for certain types of specimen, such as those
composed of lymphatié glands or synovial membrane. Not only did
such specimens in some cases require to be freed from contaminat-
ing organiems, dbut they required also preliminary treatment to

render them suitable for animal inocuhtion or direct cultural

methods.
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METHODe The material under consideration was first cut up
into small portions with a pair of sterile soissors, and ground
up in a sterile mortare Next it was transferred to a 20cece
sterile glass bottle fitted with a corke Antiformin was added
in such a way as t0 make a 10 per cente solution, the bottle
firmly corked, and the contents mixed by thorough shakinge The
bottle was then set aside in an incubator at 3700 for thirty
minutes, being shaken from time to timee

The whole contents were next centrifugalised at
high speed for at least fifteen minutes, by the end of which
time a thick heavy deposit was found to have been thrown down
to the vottom of the tubee The thick, syrupy, supernatant
fluld was carefully poured off and an equal quantity of sterile
distilled water added, the contents of the tube being well mixed
by means of a thiock platinum wiree This procedure of washing
the sediment was carrisd through thrice by the end of which time
the last traces of antiformin had been removed, and the specimen
wae suitable for inoculation into a guinea-pig or onto culture
mediume

11 SULPHURIC ACID

The method of concentrating the tubercle bacilli

present in a specimen by means of sulphuric acid was first re-

(18) (19)
commended by Lowenstein and Sumiyoski in 1924e
METHODe In the vast majority of cases a 6 per cente solution

of acid was found to be most suitablee This concentration of

acid was added to an equal volume of the material under examin-
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ation, well shaken up and allowed to stand for twenty to thirty
minutes at 3700. As in the case of antiformin this part of
the proceedings was carried out in a 20cece sterile glass bottle
with corke

Following the period of incubation the material, now
in the form of a thick creamy liquid, was poured into sterile
sentrifuge tubes and centrifugalised for a few minutese at the
end of this time a thisk, smooth, creamy deposit was found to
have been thrown downe This sediment was then washed thrice
with distilled watere

As the investigation proceeded it was found that even
after repeated washings the deposit still retained a comsiderable
acidity which appeared to interfere slightly with the rapidity
of growthe On account of this a washing of one per cente sterile
sodium bicarbonate was substituted for the second washing with
sterile distilled watere

With specimens giving a thick deposit there often
ocourred,on the addition of sodium bicarbonate,a considerable
evolution of gas, but on no occasion was this so marked as to

. cause difficulty by frothing or in any other waye

LA X J

(111 ) COMPARISON OF METHODSe

In practice the antiformin method was found to possess

certain definite disadvantagese The thick, heavy liquor produced
by the action of antiformin on specimens required prolonged centri-

fugalisation even at high speedse This lengthened the time |
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required to test the specimen. Then again tie resultant sedi-
ment tended to pe coarse ard lumpy, and often contained portions

of undigested fibrinous material.

These undesiranle characteristics of tie sediment often
presented real difficulty in animal inoculation and prevented the
sediment from lending itself to the mazing of au even smooth layer
on culture medium. It was also noted that some spscimens inocu-
lated on to culture medium failed to grow visibly for some cousidsr-
able time, and indeed sometimes failed altogether. Wheths r this
was dus to tune tubesrcle bacilli being oetter protected by some
types of materisl than others, &s noted by Uhlenhuth and Xylander
(20) in 1909, or whether it was dus to some strains being more sus-
ceptible to the action of antiformin than otiers, as noted by
Donges(zl) in 19}5, was not detsrmined, but on account of these
difficultiss it was decided to utilise some substance othex .than

antiformin, and it was for this purpose that Sulphuric Acid was

selscted.

This latter method was found to be extremely valuable
for sasily emulsified material, and as the bulk of the material
which came under examination cousisted of pﬁs, the method was
found very satisfactory in practice. For highly fibrinous exud-
ates or portions of tissue sulphuric acid was found to be ynsuit-
abls. Even in strengths up to 15 per cent. satisfactory digest-
ion of the tissus did not occur, aud for thnese specimeus it was

fourd necessary to use antiformin.

The sediment obtained from the use of Sulphuric Acid
was of a uniform creamy consistency. As a rule it was of a yellow-

ish white colour, but this varied, depending on the constitution of
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the initial material, the mesence of blood for example render—
ing the sediment a dark brown coloure A sediment of this type
was found very sultable elther for spreading on slopes of cul-

ture medium or for making an inoculum for guinea-pigse

The presence _of_‘ spores in a specimen called for the
use 0f a higher conceﬁtration of acid, even up to 15 per cente
This required no alteration in the methode In this conneection
it is worthy of note that sulphuric acid was found most useful
far the recovery of tubercle bacilli from cultures which had
becomd contaminated by other organisms, spore bearing or other-
wisee For this purpose the same procedure was carried out as
has been detailed above, the material being ’scraped from the
surface of the culture medium and treated exactly as if it was
a specimen received from a patiente The resultant sediment was
again either inoculated onto the surface of culture medium or
into .a guinea—-pige On account of the ease with which sulphurie
acid could be handled, and the rapidity of the method, it was

used where-ever possible in preference to antiformine

(d ) ISOIATION BY CULTURAL METHODSe

For the primary cultivation of the tuber?%; )ba.cillus
the medium selected was that described by Petragnani ¢ This
medium contains glycerine, egg, potato-meal, and mala.chito' green
and is prepared according to tha following formulae In a beaker
placed in a boiling water bath, are mixed together the following:-
millk 300ceCes peptone 3 gramse, potato-meal 12 grams, and two
finely grated potatoese The whole is stirred vigorously for 10

minutes and then allowed to remain in the bath for one hour, at
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the end of which time it is removed amd cooled to 6000. To
this is tunen added eight whole eggs, two egz yolks, 24 c.c.of
glycerine, and 20 c.c. of a 2 per cent. agueous solution of
malachite green. ‘The medium.is now filtered through gauze and
tubsd. It is coagulated in slants at 90°C. for 1% hours, ster-
ilisation veing carried out in the inspissator at 8000. for 20
minutes on two successive days. ne wedium when completed is

of a rich green colour.

The presence of malacnite green is of zreat value in
inhibiting the zrowth of cocci and coliform organisms should
€ither of these accidentally zain entrance to the tube. Unfor-
tunately it is of little valus in preventing the growth of yeasts
or moulds or in preventing the development bf Spores. Little
trouble was, however, expsrisnced from these contaminations during

the investigation.

For the purpose of obtaining a zrowth of tubercls
bacilli, two or three loopfulls of sedinent from the treatment
of a specimen by sulphuric acid were ruboed over the surface
of the medium. ‘'he mouth of the tube was then flamed and &
burning wool plug inserted. In order to prevent the medium from
drying up, the tube was sealed at the time of the inoculation

On
by an Eyre rubber cap. The tubes were incubated at 37 C.

Within a few days as growth appsared,’a tendsncy for
the rubber cap to become slightly concave was noted. This was
found to be dus to the absorption of air in the tube by the grow-
ing culture. In tubes in which the condition waes allowed to

- persist there appeared to be a retardation in the rapidity of
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growthe This was most noticeable at the beginning of the invest-
igation when a practice was made of closing the tubes with raraffin
waXe A key to the cause of the phenomenon can be found in the
results of experiments made by Novy and Soule (1925 }( % zvho note
that 1n‘ order to obtain good growths of tubercle bacilli an abund-

ant supply of oaxygen is required.

In order to allow as much axygen as possible to enter
the tube and at the same time to prevent the medium from drying up,
air was allowed to enter the tube through a hypodermic needle, with
which the cap was pierced, as soon as it was seen to have become
concavee In this way oxygen was introduced into the tube to re-

Place that used up by the growing culturee

Other media have been recommended for the primary cul-
ture of the tubercle bacillus after digestive and concentration
methods of treatment of the specimene Corper and Uyoi(a” in
1928 suggested a glycerine-potato chrystal violet medium, while
Sweaney and Evanoff(25 )in 1930 éuggeated a special cream egg mediume
Thg method detailed above, however, was found to give the most uni-

formly satisfactory resultse

(e ) ISOIATION BY ANIMAL INOCULATIONe

In the isolation of the tubercle bacillus by the bio-
logical method the laboratory animal used was the guinea-pig, by
reason of its high susceptibility to artificial infectione The
inooﬁlum prepared by one or other of the concentration methods was
mixed with an equal volume of sterile Bouillon and about lcece Of

the mixture injected into the animal by means of a sterile hypo-

dermic syringee
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The route chosen for the inoculation was the intra-
peritoneale It was considered superior to the subeutaneous by
reason of the more rapid development of the lesions and their
more general characters There was also less tendency to the for-
mation of an abscesas at the site of inoculation with its risk of
secondary infectione

The inoculated animals, which had not previously
died, were killed on the twenty-eighth day, by a mixture of coal-
gas and chloroforme The post-mortem examination was carried out
in the usual way, the animel being pinned out by its four legs
on a wooden boarde The skin of the thorax and a,bdomen was ster-
ilised by soaking it with methylated spirit and thereafter ignit-
ing ite The examination was then carried out with aseptic pre-

cautionse

Portions of the lesions developing in the success-
fully inoculated animals were removed for cultural purposes, and
here agaln Petragnani's medium proved invaluablee From animals
which had developed an abscess at the site of inoculation the
isolation was comparatively simple and rapide The lympha'eic
glands, inguinal, mesenteric and post-sternal were also very
suitable for the recovery of the organisme The spleen, even
when extensively infected, was not so successful a source, and

the growth was always later in meking its appearancee

(£ ) COMPARISON OF METHODSe

A comparison between the cultural and animal inocul-

ation methods of isolating the tubercle bacillus is not easily mades




- 23 =
Both methods have points to recommend thsm.

Isolation by cultural methois is sasily dons; it re-
quires less room, as, for example, an animal house could be dis-
pensed with. Its: greatest advantage is tihe rapidity, comparsed
with other methods, with which results are obtained. On the
other hand, cultural methods do not appear to bs quite so0 certain
as anim&l inoculation. It would appear thaet & heavier infection
of tubercle bacilli is required to give & positive result in

culturs.

Isolation by the biological method is very much slower,
requiring mors than double the time taxken by the cultural method.
On the otrer hand, it rarely fails, and would appear to be rather
more sensitivs. In the latter part of the investigation & pract-
ice was made of carrying out both wmethods simultansously. In this
way if the cultural method yielded a negative result there still
remained a second opportunity of isolating tne organisms. This
was of special valus in those cases where specimens were rare or

difficult to obtain.
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¥o DETERMINATION OF TYPE OF THE TUBERCLE BACILLUSe

In the differentiation between the human and bovine
strains of tubercle bacilli use has been made of tivo fundamental
discoveries, (1) the inhibitory effect of glycerine on the growth
of the latter in culture, as first shown by Theobald Smith in
1903( 10} and (2 ) their relatively high virulence when experiment-
ally lnoculated into rabbits as descrived bv Villemin(é’ in his
original memoir in 1865 The bvasis of differentiation between
the strains is thus cultural and biological, and is quantitative

rather than qualitativees

It was the pra.étioe throughout the investigation to
make a sub-culture from the original growth on Petragnani?s medium
whenever it appeared usually about the eighteenth daye The medium
employed for suboculture was Dorset‘s egg prepared as described by
him in 1902,(26) except that Bouillon was substituted for water as
a dilutente This subculture on Dorset's egg medium was the basis

of the subsequent tests thal were madee

The separation of the tubercle bacilli into two
groups, human and bovine, was accomplished by either cultural or
biological meanse Occasionally a combination of these methods was

employede

(a ) DETERMINATION OF TYPE BY CULTURAL MEANSe

The strains of organisms which were selected for ex-
amination by cultural methods only were those presenting a luxurious
growth on primary oculturee Talking advantage of the inhibitory

effect of glycerine, suboultures were made on 2 per cente agar
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slopes containing 3, 6 and 9 per cente glycerine respectively,
on Dorset's egg medium containing 5 per cente glycerine, and
on glycerine potatoe All the media was obtained according
to the formulae given in Mulr and Ritchie's Manuel of Baot-
eriologye The use of glycerine potato was thought to be de-
sirable with a view to studying the pigmentation of culturese
Park and his co-workers in 1910 éame to the conclusion that
pigmentation on this medium was non-specifice Blacklock, on
the other hand, is quite definite that the production of pig-
ment is not a feature of bovine strainse

These five culture tubes, with a subculture on
Dorset's egg, were incubated together at 3700. and were ox-
amined at weekly Iintervals as to the degree and character of
the growthe The examinations were continued for five weeks
by which time the growth appeared 10 have reached its maximume
The first set of five tubes containing gl ycerinated media
were then discarded and a second set inoculated from the sub-
culture on Dorset's egg mediume The procedure was repeated a

third time in order to ensure that the cultural characteristics

were of a constant naturee

As has been seen care was taken to ensure that each
generation seeded onto glycerine containing medium had come
directly from medium which did not oontain it, namely Dorset's
egge In this way any tendency of the bacilli to adapt them-
selves to growth in the presence of glycerine was eliminated
as far as possiblee It is worthy of note that in the ocase of
luxuriant%{ag)rowing bovine strains reported by Park and

(27)
Xrumwiede  in 1910, and Griffith  in 1920, the bacilli had
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had been transferred directly from one glycerine couteining

medium to another.

If the growth of a particular strain was eugonic
in character in all three gemeratiomns the bacilli were con-
sidered to be of humean typs. If, however, growta in any
generation did not appear to come up to the standard fixed
by the British Royél commission in 1911, to deuote baecilli
of eugonic type, the strain was subjected to & furthser bio-

logical test.

(b) DETEXMINATION O¢ TYRPE BY BIOLOGICAL WEBANS.

(1) BY GUINEA-PIG.

The majority of strains were origimnally inoculated
into guine-pigs for tae primary isolation of the vacillus. A
careful study of the post-morten findinzs in these animls in
the ligkt of the subsequent diagnosis of the type of the
bacillus revealed no counection of nots. This would gpoear
to be in accordaucs With tne views exprcssed by the noyal
sommission in 1911(2b), which stated that although the bovine
bacillus was rather more virulent towards guinea-pigs thau the

human type, this could only be demoustrated by comparative €x-

periments in which carefully graded doses were used.
(11) BY RABBIT-.

for the determination of the type of bacillus by

the biological method tie rabbit was invariebly used. Animals
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0f not less than 1000 gramse were chosen because they appeared
to be less disturbed by the immediate effests of the inoculat-
ion, and further, they seemed less susceptible to the inter—
current diseases which terminated 1life before the ocompletion
of the experimente Another feature of some practieal signific-
ance was that owing to the route chosen for inoculation the
smaller the animal the more difficult it becamee

The route selected for inoculation was the intra-
venous, a marginal vein of one or other ear being usede This
method was found to be superior to the subcutaneous or the
intraperitoneal, in that a smaller amount of inoculum Was e—
quired and the results of inoculation were more constant and
speedily attainede The time factor is an important one where
the acoommodation of the animal house is limited, and the

intravenous route therefore permits of a greater turnover in

a given timee P

The dose adopted was that resommended by the
British Royal Commission in 1911( 29) and found most suitable
by Blacklock 1932, (i )na.mely 0'01 of a millegramme Of culturees
This quantity was not however strictly adhered to, but an
attempt was made to vary the dosage with the body weight of
the animale To achieve this purpose, for every additional
500 gramse of body weight, the initial dose was increased by

& further 0'01 of a millegramme Of culturees

To measure the dose of tubercle bacilli the follow- ‘

ing procedure was adoptede A series 0of 8iX 10CeGCe centrifuge

tubes was selected and the tubes numbered by means of a diamond
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pointe After being carefully cleaned and dried their weights
to three places of decimals were recordede When not in use
these tubes were stored in spirite Before use they were placed
in a clean dish to dry, the excess spirit being driven off in
the inocubatore

A portion of the culture to be tested was now removed
from the surface of the medium by means of a stout platinum
wire and placed in a tubes Cultures on Dorset's egg not more
than 21 days 0ld were used for this purposee The tube and
the portion of the culture was then weighed and the weight of
the actual bacillary mass determinede This weight was usually
in the region of 2 t0 3 millegrammese

The reduction of this weight of 2 to 3 millegrarmes to
that of 0'0l or 0'02 of a millegramme at first presented some
difficulty but was eventually accomplished by means of a series
of increasing dilutionse The bacillary mess was ground up
at the bottom of the tube with a glass rod fused at one end to
form a knobe When it was well titurated a few drops of asterile
distilled water were added and the grinding continuede Gradually
more water was added arnd in this way a bacillary emulsion was
formed. From this emulsion subsequent dilutions were made 80
that the required dose was contained in 1lcece Of sterile dis-
tilled water. The appropriate amount was introduced into the
marginal vein of a rabbit'!s eare For this purpose a Mantoux
syringe and an intradermal type of needle were usede

All rabbits which had not previously died were killed
on the 62nd day after inoculatiome This period was selected
because by this time the majority of those inoculated with a
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bovine strain were deade On the other hand those s0 inoocul-
ated but still living presented unmistakable post-mortem appear-
ancase This procedure effected a considerable saving of timee
A record of the weight of each animal taken at 14 day intervals
wae kept, thus any significant loss of weight could be correlat-
ed with the post-mortem findingse

(111 ) FOCI OF DOUBTFUL ORIGINs -

As the investigation proceeded, from time to time
foci were found post-mortem whose true character was not appar-
ent on macroscopic examinatione All such focl regarding
which there was any doubt were subjected to further studye The
first step takén to the discovery of their actual nature was
the making and staining by Zhiel-Neelsen's method of films from
thems If acid-fast bacilli having the morphological character-
istics of tubercle bacilll were demonstrated microscopically
in these films, the lesions were presumed to be of tubercular
origine

On the other hand, if bacilli were not so demonstrated
the whole foous was removed and embedded in paraffin waxe Sect-
ions cut from these blocks were stained by Zhiel-Neelsen's method
and with Haemalum and Eosin, and an attempt made to demonstrate
their naturee Any focus in which both these examinations were
»negative was regarded, for the purpose of the investigation, to

be of non-tubercular origine
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Ge RESUL LS »

(&) MORPHOLOGICAL APPEAXANCES OF THE TUBERCLE BACILLI.

The morphological appesarances presented by the
bacilli comprising each strain were carefully studied with a
view to determining whether or not it would be possible to
correlate their appearances with the type of organism. For
this purpose all the bacilli examined were classified in three
sections according to their length and toe presence or absence
of bpeading. In table iii the details of this classification

are set out.

e o0

TABLE 111.
Long Long dedium -
Solid] Beaded| Sized Short
Site forms| Forms | sorms | Forms | lixed
of t e | o | ! o :
. L1 2]
Lesion. Totel gt gigt /g8 (g5 8!8
N E-EEEEEES I B g
§|o s 1 o S 1 0 510 g'o
Mim|@ 1t mo|dm o1 om M1 om
: : J. | —
Spine 20 25-55- 551 431 351
1 []
Hip 17| 2l -| 2t -f3sl 16l -] 5!
7 ! ] ] 1 !
Ankle 8 zi--;- 2t 13t - -1 -
] ] [}
Knee ‘ g8l -1 -lagt {2} =zl -1 -
| i ' ' |
Dactylitis 9 4 -1 1, - -1 - 4! - - -
] ] ] ] [}
Glands 15 33122- 21 - |l411] 2 | -
] ] 1
Soft Tissue 13 1 E -1 2 E - lE 1] 8 E - - E -
[} ] 1
lliscellaneous 10 g! -1 -1 - RE - 3 E - 3 ! -
1 ] ] ] ]
Totals 100 1651123-173435£3 1151
1 [ [ 1

It would appear from the above table that the

length of the tubsrcle bacilli is not in any way related to
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its typee This finding appears to be in accbrdance with these
of the Royal Commission (1907 ).30 ) Park and Krumwiede (1910 )231)
and Blacklock (1932 )(?2) It will be observed, however, that
beading was seen only in these bacilll of some relative lengths
but when one remembers how extremely short some of the other
organisms were this does not seem altogether difficult to under-

stande

(b) ISOIATION EXPERIMENTSe

STRAINS ISOLATED BY DIRECT INOCULATION OF CULT
E'L""""'_—"T"——"“‘—H

Of the 100 specimens dealt with during the invest-
igation 54 of them were inoculated onto Petragnani's medium after
treatment with sulphuric acide In order to determine the effic-
iency of this method the sediment oObtained after the treatment of
the specimen with sulphuric acid was, with 5 exceptions, divided
into two portions one of which was seeded onto the culture medium
while the other was inoculated intraperitoneally into a control
guinea—pige In the 5 exceptions the sediment was used only
to inoculate the culture medium, no control animal being utilisede

0f the Y49 specimens so tested, 47 were proved to con-
tain living tubercle bacillli by guinea-pig inoculation, while 2
failed to produce any sign of this disease in these animalse Both
these specimens however produced growths of tubercle bacilli on
Petragnani's medium, and these were proved to be virulent by sub-
sequent guinea-pig inoculatione In examining the 47 specimens
which caused tuberculosis in their corresponding guinea-pigs we
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find that 44 of them produced growth on culture medium while
3 d4id note Thus growth ococurred directly on Petragnani's
medium in 93 per cent. Of proved tubercular specimense The

details of this experiment are set out in Table 1lV.

TABIE 1Ve
Number 0f Specimense
Groupse Totale Culture #ve.] Culture —vee
Gulnea-pig Tuberculare 47 yy 3
L " anfTubereularﬂ 2 2 -
" “Not Inoculatede 5 5 -
Total.- 54 51 3

It 1s desired to point out that only one tube of
medium was inoculated from each specimen, and that the percent-
age of success does not refer to the result obtained after
inoculating several tubes from which growth might only be ob-
tained in onee

The average time taken for definite visible growth
to appear was 18 dayse The shortest time was 11 and the long-
est 32 dayse It was found however that if the tubes were
opened on the second or third day after inoculation,and films
made from their surface, a great increase in the number of

" tubercle bacilli could be seen microscopicallye
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In table Ve the average times té.ken for definite,
unmistakable growth of tubersle bacilll to appear on Petragnani's

medium are notede

TABLE Ve
,; — Number Average
! leslone of Casese Time ED&E »
Spine. il 18
Hipe 10 15
Kneee 3 17
Anklee 2 25
Soft Tissuee 5 16
Glandse 7 22
Dactylitise 5 18
Ribe 2 16
Elbowe 2 19
Foote 1l 21
Humeral Shafte 1 17
Wriste 1 18
Ose Caloise 1 22
Total:- 51 18

In the column headed "lesion® the site from which
the specimen of pathological material was obtained is noted, and
opposite it the number of such cases examinede The times vary
considerably from one group to another, this being particularly
80 with the ®ankle group®e No certain reason can be advanced

for this fluctuatione There was no difference in procedure from
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one group to anothers As far as could be ascertained all
the materisl used was of uniform character, although the poss-

ibility bf small variations in the medium, espesially in the
egg content must be borne in minde

(11 ) STRAINS ISOLATED BY GUINEA-PIG INOCULATIONe

This method was employed either alone or along
with the direct cultural method for the isolation of all
except five of the strains utilised throughout the investig-
atione It was successful in every case but the two, already
referred to in the previous sub-section, from which virulent
tubercle bacilli were obtained by the direct cultural method

simultaneously carried oute

A practice of killing those guinea-pigs, not already
dead, on the twenty-eighth day after inoculation was carried
out, and was found satisfactorye Portions of tubercular tissue
removed from these animals was seedad onto culture mediume At
the beginning of the investigation Dorset's egg medium was used
for this purpose but with the introduction of Petragnani's
medium a saving of from ten to twelve days was effected in the
time taken t0 obtain definite visible growthe The total time
taken by the whole procedure was from five to six weeks, belng
ocomposed of twenty-eight days from the time of inoculation of
the guinea-pig till its killing, and aproximately twelve days
for growth to appear on culture mediume It was noted that the
time taken for growth to appear in oulture, when using Petrag-
nani's medium, was slightly less when the material inoculated
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was derived from a tubercular guinea-pig than when it was
obtained from the actual clinical casee Even with the saving
of time it will be seen that this method camnot compare for
speed and ease with the direct cultural onee

On the other hand, the guinea-pig inoculation
method of isolating tubercle bacilli although slower is umore
certaine A8 has been already stated, there were only two
failures in ninety-five attempts, that is it failed in 2'1
per cente Of cases, as compared with the direct cultural

method which was unsuccessful in 6 per cente 0f casese

DETERMINATION OF T

Either cultural or biological means or a oombination
of both was used to determine the type of the isolated tubercle
bacillie. In table Vlie are set out the numbers so treated,

each group of cases being considered separatelye

TABLE Ve

"—_W urallye | Biologicallyel Both Methodsl

o slal 81 «lql3]2lg] 3

2188 2 __g (8] 5] 5

ST > . N . 1 ML _E A

Spinee 51 5] - wpfaals (-1 -1 -

Hipe 91 9] - 6f 6| - 2 1 1

Anklee i{ 1| - 61 51 1 - - -

Kneee 3] 3] - + ] 311 - - -

Dactylitise 6] 6] - 21 21 - 1 1 -

Glandse -1 -| - 1511312 -1 -1 -

Soft Tissuee 71 71 - 81 71 v - - -

Miscellaneouse] 6] 6] - 51 51 — - - -

Total.- 371371 - 60152 ] 8 3 2 1
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{3.2DET§RMINATION BY CULTURAL MEANSe

In forty strains this method was adopted, the
behaviour of the bacilli when grown on glycerine comtaining
medium being studied in three consecutive génerations. In
thirty-seven of the strains the growith in all three generat-
ions was definitely eugonic, and they were classed as of
human type without further examinatione The remaining three
strains failed to produce eugonic‘growths in one or more
generations, and were retained for further examination by
biological meanse They thus comprise the strains considered

in the next subsectiones

[ X
(11) QQIERMINATION 0F TYPE BY CULTURAL AND BIOLOGICAL
EETHODS, -

) Two of these three strains were obtained from
lesions involving the hip joint, the remaining one being from
a case of bilateral dactylitis with involvement of the left
elbow jointe Of the two strains derived from hip 1esiqns one
was eventually proved to be bovines It was exiremely dysgonic
in the first two generations on glycerine medium, no third gen-
eration was investigated, examination by this means being stopped
after the second generation had failed to responde Its dysgonic
character was specially marked in the case of the glycerine
potato mediume By biological test it was typically bovine the
rabbit showing generalised tuberculosis accompanied by great

loss of weighte

The second strain isolated from a case of hip joint
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Disease to be 80 trea,ted. grew poorly in the second and third
generations but produced only minimal lesions in the rabbite
The third strain, that 1solated from the case of dactylitis,
appeared to be a true dysgonic human strain in that it produced
unsatisfactory growths on all glycerine medium, and in all
three generations, but only minimal lesions in a rabbite

(111 ) DETERMINATION OF TYPE BY BIOLOGICAL MEANSe

The majority of strains which came under examination
during the investigation were tested in this way, a total of
sixty veing 80 treatede Of this number fifty-two produced only
minimal lesions in the lungs and kidneys of the inoculated
rabbitse and were comsequently classed a8 being of human origine
On the other hand, eight produced generalised tuberculosis in
the rabbits accompanied by great loss of weighte In five cases
the rabbit died within forty-eight days of the date of inoculat-
ion, while in the remaining three cases the lesions were of a

definitely progressive naturee

In table Vlle, a detailed study of the lesions
found in ninety-three guinea-pigs inoculated intra.pgritoneally
with pathological material, containing virulent tubercle bacilli,
obtained from ninety-three separate cases of the disease, is madee

IABIR Vil  (over)
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TABLE ViIe

uman Strainse

Bovine %trains. |
Numbere ] Per Centd

Site of lesione Number | Per Cente

Spleens 83 97'6 8 10010
Post Sternal Glandse | T4 87'0 8 10010
Inguinal Glandse 51 60'0 3 37'5
Abscess at InoceSites 29 341 3 37'5
Livers 21 247 1 12'5
Peritoneums 21 247 3 37'5
Oment ume 8 9'y - -
Lungse y yry - -
Number of Guinea-pigse 85

The table is divided into sections in the light

of the subsequent determination of the type of the tubercle bac-

1lluse Examination of the table shows that except for the

apparent failure of the bovine sirains to produce lesioms in the

lungs and omentum there is no appreciable difference in the post-

mortem appearances between guinea-pigs inoculated wit
When the smallness of thé number of human

bovine strainse

n human oOr

strains which produced lesions in the lungs and omentum is con-

sidered, the failure of bovin

becomes of even less significancee

{8 ) INCIDENCE OF BOVINE TUBERCULOSIS IN 100 _CASESe

e strains to produce such lesions

In the course of this investigation 100 strains of
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tubercle bacilli isolated from 100 unselected cases of tuber—
culosis of bones and joints and glands have been studiede 1In
thls series of 100 cases the bovine tubercle bacillus was only
found to be the cause of ninee While it must be admitted that
what is probably the most prolific source of bovine infected
cases, namely abdominal tubercul9sis, has not been considered,
yet the percentage of'bovine strains is much lower than any

other previously recorded in this countrye

In table V1lle the site of the lesion, the
number of cases in each group, and the percentage of these
caused by the bovine bacillus are set out, the whole being
divided into the two age groups, 0 to 5 years and 5 to 15 yearse

IABLE 1lle
Noe S PYearse PafBet aAm Agegp
Group of + o - Per Cents
) Casese] o] @ ga 5 e Bovinee
o 5ﬁ (&) oﬂ
o N
= gpEbia o gh-
P o &8
Tuberculosis of Spinee | 19 8lo 2742 15'7
Tuberculosis of Hipe 17 51 1116'6} 11 0'0 5'8
Tuberculosis of Kneee 7 1]1 50'01 540 ] 0'0 142
Tuberculosis of Ankle |
and 0s Calcise 7 1j0fo'0l 511 16'6 142
Tuberculosis of
Dactylitise 9 810100 1]0 0'0 0t0
Tuberculosis of Glandse| 15 yl1j20t0] 911 j10'0 133
Iuberculosis of Soft
Tissues. 15 3jo}o'ol11}1 | 8'3 616
Tuberculosis of .
Miscellaneous lesionse] 11 7ilolotol 410 10'0 0'0
?
Total:- 100 37 3| 7'5154 16 100 910
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In the group designated *tuberculosis of soft
tissues®, and comprising 15 cases, the lesions were situated
in close proximity to bones or joints of one or other of the
limbs, but without showing any actual iavolvement of the bony

structuree In the "miscellaneous" group consisting of 11

cases, the following lesions werse grouped togethere In 3 cases
the elbow joint was affected, in one of which both joints werse
involved, in 3 the ribs were the site of the lesions, while in
2 the humerus was the part affectede One of these cases also
showed the presence of disease in the shafts of the tibia and
fibula on opposite sidese In the remaining 3 cases the lesions

were situated in the left shoulder joint, the left ulna, and the

right scaphoid bone respectivelye

If all these cases in which the lesions were
situated in the bone, joints and associated tissues, be grouped
together as "obone and joint tuberculosis®, and the cases of
glandular origin be considered separately, the result may be

represented as in table 1Xe

TABIE 1Xe
O-5yearse | 5-1lbyearse [All
NOe p" ;,F .;eges
Groupe of R o]l o r
Casese |, 3 ]e 8 3§ o ,ggg Cente
LF o-§ R gg gbh‘«; Bovinee
g A23 | =] 8 A
Tuberculosis of bones .
and Jointae 85 331 2| 5'Tju5}5]10'0f 8&'2
Tuberculosis of Glandse 15 | 1f20t0} 9}1}10'0013'3
Total:- 100 371 3} 7'5] 544 6 10’0' 90
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From the above table it will be seen that the results

obtained for tuberculosis of glands are much lower than any prev-

iously recorded in this country, while these obtained for lesions

of bones and joints, while lower than any previously recorded in

Scotland or England, are not 8o low as these published by Park

and Krumwiede in 1910 or Price in 1932.

In order to render the

comparison of the results of the present investigation with some

of the principal figures previously published, these have been

set out in tabular form, the present series being repeated at the

foot of the table for conveniencee

TABLE Xe
Per Cente
Authore Bovinee Noe
Bones |} of
Glandse and Casesef Area Examined.
Jointsh
(31)
Park and Xrumwiede 1910 y21]1 yty 166 | Germany,Switzen
land,Denmark,
United Statese
(2)
Fraser, 1912, - 62'3 70 | Edinburghe
(3)
Mitchell. ( 1914e 902 - 72 "
34)
Griffith, AeSe 1915 yARE - 7 |Ee Scotlande
(35)
u 1930e 587 - - Englande
(5)
Price, ReMe 19%2¢ y312 §y'o 112 | Torontos
(4)
Blacklock 1932« | 64'3 34'6 54 |We Scotlande
Griff
Summ::'l: and (33 1933 - Y512 53 |SeWe Scotlande
2 100 Glasgow &
Present Investigationel9344 13'3 8 Dot otote
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He CORREIATION OF THE TYPE OF BACILLUS WITH THE
CLINICAL MANIFESTATIONSe

(a) SPINESe

L J

(1) 16 CASES OF SPINAL TUBERCULOSIS CAUSED BY THE HUMAN

IYPE OF BACILLUSe

CASE 1l
This patient, who has always been a somewhal weakly
child, was a girl of four years Of agee Her tendency to ill-
health had become increasingly evident during the year immediate-
ly preceding her admission to hospitale No history of previous
tuberculosis was found in her family, and no record of trauma
was oObtaineds
On admission the Mantoux Test was found to be positives
A definite kyphosis was present in the lumbar region of the spine
and an abscess was found in the Right Psoas sheath reaching the
surface in the Right Iliac Fossae It is now sixteen months since
she was admitted to the hospital and the disease has not yet become
inactive, so that in all probability she has suffered from active
tuberculosis for at least two yearse
RadiolOgically an advanced tubercular lesion'was seen
to be involving the bodies of the 1lst and 2nd ILumbalr Vertebraee
The first Iumbar Vertebra was seen to be affected to a greater
extent than the second and the Right Side more than the Iefte
_Tubercle bacilli were isolated from the abscess pus by
both cultural and animal inoculation methodse They were séen
microscopically to be of mediwn length, acid-fast, and regular-

1y staining. Their eugonic character was proved by cultural meanse

QASE 2
This patient, a boy of four years, had previously under-

gone hospital treatment for rickets when an infant, and for the
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past three years his health had been very poore One week before
his admission to Mearnskirk Hospital pain had been experienced
in the Lumbar Region of the spine accompanied by swellinge
There was no record of trauma or of previous tuberculosis in his
~ familye

On admission to hospital an angular deformity was
present in the Lumbar Spine accompanied by flexion of the left
hip jointe An abscess was pointing in the left lumbar regione
The Mantoux Test was positivee After a period of twelve months
treatment the condition became inactives

Radiologically disease was seen to involve the bodies
of the 4th and 5th Lumbar Vertebraee The lesion appeared to be
of an epiphyseal type and t0 be accompanisd by considerable bone
destruction especially marked in the body of the 4th Iwmbar
Vertebrae The presence of a large abscess was also notede

As in the previous case, cultural and animal inoculat-
ion methods were employed to isolate the causal organisms from
the abscess puse They were seen microscopically to be short,
acid-fast, regularly staining bacilli. Cultural means were em-

ployed to demonstrate their eugonic charactere

CASE 3e
This girl, aged 6 years, was admitted to hospital after

two years of ill-healthe No record of trauma or of tuberculosis
in her family was obtainede

On admission the Mantoux Test was found to be positivee
A sharp angular deformity was present in the Dorso-Lumbar Spine,
but no abscess was palpablee This, however, made its appearance
eighteen months later immediately below the right costal margin
in the Posterior Axillary linee It is only recently thal the
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disease has healed, so that she has suffered, for at least two
years, from active tuberculosise

' RadioiOgical examination of the spine revealed the
presence of disease in the lower Three Dorsal Vertebraee The
lesion would appear 1o have begun as a central osteomyelitis
causing considerable collapse of the bodiese A large paravert-
eébral avscess was present and there was some erosion of the
12th ribe v

The strain of tubercle bacilll which was isolated by

cultural means alone, was found microscopically to consist of
both long and short memberse That it was of human type was

demonstrated by biological meanse

CASE Le
This boy, agéd five years, was admitted after one year

of considerable ill-health, during a portion of which time he had
been treated in the Royal Hospital for Sick Children, GlasgOwe
His family history contained no evidence of tuberculosis, and no
record of trauma was obtained.

Examination on admission revealed marked hydrocephalus
acoompanied by gross mental deficiencye A slight kyphosis was
present in the Iumbar Spine, and the Mantoux Test was pbsitive.
After naving been under treatment for ome year, the disease was
found to have spread to the left hip jointe It is now two years
and seven months since he first came under treatment in this
hospital, and as the disease is still active he would appear to

have been suffering from active tuberculosis for at least three

and a half yearse
Radiologically the disease was found to be situated
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in the 3rd, 4th and 5th iuﬁbé}fVertebrae, and to have caused
very considerable destruction of the'bbdies.

Tubercle baciili, which were found microscopically to
be of medium length, were isolated by animal inoculation methods

onlye Thelr eugonic character was determined by cultural teste

CASE_be

The only illness of note from which this mtient, a girl
of thirteen years, had suffered from was a severe attack of
#Influenza® one year prior to her admission to the hospitale During
the intervening time, although not actually confined to bed, she
had been umwell, experiencing loss of weight and general lassitudes

Examination on admission revealed the presence of an angu-
lar kyphosis in the ILumbar Reglon of the spinee The Mantoux Test
was positivee Definite tubercular disease was also found in the
left Great Toee No abscess formation was present at this time
but this made its appearance six months later in the right loin,
while one month after this another appeared over the Right Ankle
‘drawing attention to the presence of disease in the right Astrag-
uluse

It was not until she had been under treatment for two
years and nine months, or three years and nine months after her
initial iliness, that the disease became inactivee

| Radiologically the disecase was seen to be situated in
the bodies of the 1lst, 2nd and 3rd Iumbar Vertebraes The lesion
appeared to have commenced in the epiphysis.of the 2nd Lumbar
Vertebrae

Short, regularly staining acid-fast bacilli were isolated
from the abecess pus by animal inoculation meanse They were found

to be eugonic by cultural teste
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CASE 6s
| This was a girl aged six yearse S8he had been appar-
ently quite well until two months before her admission, when it
was noticed that she was walking with a stoop, and a swelling
was oObserved in the left ILumbar Regione No record of any injury
could be obtained. and her family history was negative for tuber—
culosise

On examination when admitted to hospital a large
abscess was found extending from the level of the 10th left rib
in the posterior scapular line round into the left Iliac Fossae
There was alsOo a small sharp angulation in the Iumbo-Dorsal
Spinee The Mantoux Test was positivee
‘ After undergoing treatment for six months the child
developed scarlet fever from which she appeared 1o make a good
recovery, except that the abscess which had been graduwally dis-
appearing, began again to collecte This was followed very soon
by the development of a sinuse

The patient, who is still in hospital, has now under-
gone eighteen months of treatment, and the disease is still un-
healed, 80 that as far as can be estimated the condition has been
in a state of activity for twenty monthse

Radiologically the seat of the disease appeared to bve

the bodies of the 12th Dorsal and the 1lst ILumbar Vertebraee The
lesion which is of an epiphyseal type had caused considerable
destruction of bdne. especially in the 12th Dorsal Vertebrae

The causal organisms, found microscopically to be long

and beaded, were isolated by both animal inoculation and cultural
meanse Biological methods were used to demonstrate the human

character of this straine



Case G.

Disi:BsE &#X).V.in oa.v. ]



- §7 =
CASE Te
This patient, a boy of thirteen years, had been a chronic
invalid practically all his lifes and the tubercular nmature of his
condition had been recognised when he was little more than one
year Olde Iwo previous periods of inmstitutional treatment had
been given but had both been interrupted by his parents removing
him from hospital contrary to medical advicee No record of trauma
was oObtained, but his family history was bad, one sister having
died of tubercular meningitis, while both his paternal uncle and
aunt suffered from that diseasee
On admission to hospital a very marked kyphosis was
present involving all the Dorsal Vertebrae and having its apex
at the 8the The sternum was very prominent, being pushed
forward in such a way as to cause great deformity of the chest
walle A large abscess was present in the Right ILumbar Regione
After a period of treatment lasting twenty-one months,
during the greater part of which, owing to the size of the deform-
ity, the patient had to be nursed on his face, fche lesion became
inact ive. It is very difficult to estimate ‘with any degree of
accuracy the duration of activity in the lesion, but 1t would
appear to have been many yearse
Radiological examination revealed the presence 0f very
extensive disease of the lower dorsal and upper two Iumbar Verte-
brae, but owing to the extreme destruction of the bodies it 1is
impossible to determine any of the detailse
Tubercle bacilli were isolated from the abscess pus
by animal inoculation methodse Microscopically they were seen to
be short, regularly staining, acid-fast organismse The human
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character of the strain was demonstrated by biological meanse

CASE 8e

This patvient. a girl of three years, had been appar-
ently well until seven months before her admission to this hosp-
:Lta,l,r when her health began to fail and signs of spinal mischief
appearede Her family history was negative for tuberculosis and
no record of trauma was oObtainede On admission the Mantoux Test
was found to be positivee Her general condition was poor and
there was an appearance of considerable shortening of her necks
A moderate degree of angulation was present in the upper dorsal
and lower cervical regions of the spinee After she had been
under treatment for two months abscess formation appedred over
the left olecronon processe

It was not until she had been under treatment for two
years that it was possible to regard the lesion as inactivee

Radiologically active disease with abscess formation
was seen to involve the 3rd, 4th and 5th Cervical Vertebraee
The dlsease had the appearance of a diffuse osteomyelitise

The tubercle bacilli isolated from this case were
obtained from the pus of the olecronon abscesse They were iso-
lated and typed_by biological means, and when examined microscop-

ically were found to be long, non-beaded, acid-fast organismse

CASE_9e
This patient, who was a boy of three years, sustained

a fall four months before his admission to hospitale Very shortly
after this it was noticed that he appeared to have difficulty in
walkinge There was no history of tuberculosis in his familye

On admission the Mantoux Test was found to be positive.

A definite kyphotic deformity was present in the lower dorsal
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spine but no abscess formation was presente  Fourteen months
later, however, this picture was altered by the appearance of
an abscess in the Right Iliac Fossa, which,despite all a,ttempﬁs
to prevent it, went on to sinus formation two months latere

After a period of twenty-six months treatment, the
disease became inactive, so that he had suffered from active
Tuberculosis for about two and a half yearse

Radiological examination of the spine revealed the
presence oOf disease in the bodies of the 12th Dorsal and 1lst
Lumbar Vertebraee The 12th Dorsal Vertebra appeared to be the
more extensively affected, only a vestiée of bone being left,
while the lst Iumbar was affected chiefly on the upper surface
of the bodye

When examined microscopically the tubercle bacilli,
isolated by animal inoculation means, were found to be long,
slender and beadede Their eugonic character was tested by

cultural methodse

CASE 10e
This boy, aged thirteen years, has a history of pain

in the upper Dorsal Region of the Spine, followed by swelling,
for nine months before his admission to hospitale This does not
appear to have been sufficiently severe to confine him to bed,
and he apparently got about fairly well until one week before his
admission, when owing to the onset of spasticity of the lower
limbs he was forced to take to bede There was no record of
trauma, and no history of previous tuberculosis in his familye
On admission the Mantoux Test was found to be positives

A moderate kyphosis was present in the dorsal region accompanied
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by pain in the left side of the ba.ck. His ‘1ower limbvsv_we'r,ej :ve'ry .
spastic, all the reflexes bging exaggeratede V‘Ankl‘ej and pé.telle,r
clonus and Bahinski's sign were presente Unfortur;atelj his con-
dition became steadily wo’rse, and he developed clonib spasm of '
the muscles of the lower iimbs. accompanied by loss of sensation
below the level of the umbilicuse This was followed in a short
time by incontinence of bowel and bladdere Five months after his
admission to hospital the operation of costo-transversectomy was
performed on the 8th rib and adjacent transverse process in order 7
to relieve the sy;nptoms, in which respect it was suceessfuL A
paravertebral abscess was found in the region of the Tth, 8th

and 9th Dorsal Vertebrae which was oOpened and drainede

It is now a year and nine months since the appearance
of the first symptom, and although his general condition has improved
somewhat the disease is not yet inactive. 7

Radiological examination shows the preéence of osteomy-
elitis of the T7th, 8th and 9th Dorsal Vertebrae accompanied by a
large pa.ra.verﬁebra.l abscesse The body of the 8th Dorsal Vertebra
appears to have largely collapsed and to have ;,ssumed a wedge shapee

Tubercle bacilli were isoiated both culturally and bio-
logically from the material removed at operatione Microscopically
both long and short forms were presente Biological means were used

to demonstrate the human character of this straine

CASE 1le
After a period of four months previous illness, this
child, a boy of three years, was admitted to Mearnskirk Hospitale

There was no record of trauma, and no history of previous tuber-

culosis in his familye : -
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Examination on admission demonstrated the presence
of disease in the left sacro-iliac joint accompanied by abscess
formation which reached the surface in the upper and outer quadrant
of the left gluteal regione The Mantoux Test was positives

He has now been under treatment for a period of two
years, and the condition has only recently become inactive, so
that there has been in all twenty-eight months of active tubercul-
osise

Radiological examination showed the presence of tub-
ercular osteomyelitis involving the left sacro-iliac jointe

Tubercle bacilli, found microscopically to be of
medium length and non-beaded, were lsolated from the abscess pus

by animal inoculation methodse When subjected to biological test

they were proved to be of human typee

CASE 12e
This girl, aged three years, was admitted with a his-

tory of injury to her back, having fallen from a chair in her homee

Her family history was not good, her father having suffered from

pulmonary tuberculosise
On admission, old-standing tubercular glands were found

on both sides of her necke There was a sharp angulation of the
Iumbo-Dorsal Spine with a large abscess to the right of it, and con-
siderable spasm of the lateral spinal muscles was present in the
dorsal regione The Mantoux Test was positivee

It was not until two and a half years of treatment that
the condition became inactivee

Radiological examination revealed an unexpected distri-
bution of the disease, there being two separale areas involvede One
Of these extended from the 4th to the Tth Dorsal Vertebrae, while
the other involved the 1lth, 12th and lst Iumbar Vertebraee



fc

X

T

feo NS (Vk: D(\FIcOdtT OF / .OWCR ] )oas*

/ k



- 52 -

While both these areas appear to have produoed an
' abscess, it was only that of the lower ome which had come to the
surfacee In both cases the disease had attacked the vertebral
bodies alone causing considerable dest,i:;-uction, a feature which
appeared t0 be more marked in the lower ‘lesione |

The infecting strain of tubercle vacilli was iso-
lated from this case by animal inoculation methods onlye Microsco-
pically the bacilli were seen to be of medium length and evenly
staining, while their tfype was demonstrated by biological teste

CASE 13e »
Although this patient, a boy of nine years, had been

in poor health for two years, it was not until a few months before
his admission to hospital that symptoms of spinal mischlef appearede
Thei'e was no history of tuberculosis in his family, and no record
of injurye

On ‘a.dmission there was a definite kyphotic deformity
in the upper lumbar region of the spine accompanied by spasm of the
lateral spinal muscles oOf that regione Six months later an abscess
appeared in the left lumbar region, which, however, soon disappearede
Within one month of this he developed Scarlet Fever, and about the
same time the abscess re-appeared and went on, on this occasion, to
8inus formatione Thirteen months later a further collection of pus
made its appearance in the right thigh having appargntly tracked
down the right psoas sheathe The Mantoux Test was positivee

Although it is now four years since he first came under
treatment, it is only recentlly that the abscesses have disappeared,
and the disease is as yet radiologically activee
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Radiological examination of the affected portiom
of the spine revealed the presence of tubercular osteomyelitis
of the 12th Dorsal and 1lst, 2nd and 3rd Iumbar Vertebraee The
bodies of the 1st and 2nd Iumbar Vertebrae were extensively
destroyed, while only the contiguous surfaces 0f the 12th Dor-
sal and 3rd ILumbar Vertebrae were affecteds The uncommon
presence of a bone bridge was notedes

The strain of tubercle bvacilli isolated from this
case was 80 Obtained by both animal inoculation and direct cultur-
al methodse Microscopically it was shown to consist of both
short and long members and was proved to be of human type by

biological meanse

CASE lle

This patient, a girl of six years, was admitted
after only one month of previous illnesse NO evidence of previous
tuberculosis in her family and no record of injury were obtained.

On admission a moderate degree of kyphosis was pres—
ent in the lumbar region of the spine, and an abscess was apparent
in the right psocas sheath palpable immediately above the right
inguinal ligamente The knee-jerks were markedly inocreasede It
is now over two years since this patient first came under treatment
for her spinal lesion and the condition is still activee

Radiological examination demonstrated the presence
Of disease in the lower three Lumbar Vertebraee Here again it has
taken the form of an osteomyelitis of the bodies, but there are
also several loose pieces of bones

The causal organisms were obtained from the abscess
pus by difect cultural methodse Microscopically they were seen to

be long, stout, evenly staining acid-fast organismse Their type
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was determined by biological meanse

CASE 154 -

This patient.va girl of three years, hésva his£ory
of six months of indefinite ill-health before admission t0 hosp-
itale Her famlily history was negative for tuberculosis, and
there was no record of traumae

On admission the child was found to be in very poor
condit ione There was marked deformity of the lumbar portion of
the spine and a profusely discharging sinus was present on the
inner side of the left thighe The Mantoux Test was positivee

Aftqr three months treatment in hospital an abscess
appeared in the right thigh which, despite all efforts to prevent
it, broke down to form a sinuse This patient has now been under
treatment for three years and the condition is as yet unhealed,
80 that she would appear to have suffered from active tuberculosis
for approximately three and a half yearse

Radiological examination of the spine revealed tuber-
cular osteomyelitis of the bodies of the 3rd, yth and 5th Lumbar
Vertebraee There was great destruction of bone and sevefal
.sequestra were presente

Tubercle bacilli isolated from the right psoas pus
by animal inoculation methods wers seen micrbSGOpically to be
long, thin, beaded organismse When tested biologically they were

found to be of human types

CASE 16e
This boy, aged six years, presented only a short
history of pain in the left leg and difficulty in walking of five

weeks durationes There was no evidence of tuberculosis in his
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family and no history of traumae

Examination on admission disclosed no abnormality of
the left leg but considerable boarding of the spinal muscles
in the bumbar Regione Pasgsive movement of the spine caused
extreme paine Two months after admission an abscess tracking
down the Right Psoas Sheath made its appearance in the Right
Iliac Fossae In spite of this however the lesion became in-
active after only one year of treatmente

Radiological examination showed the presence of tuber-
cular disease of the bodies of the 4th and 5th Lumbar Vertebrae
and the presence of a large abscess.

The isolation of tubercle bacilli from the abscess pus
of this case was carried out by both cultural and animal inocul-
ation methodse The bacilli were found microscopically to be very
short, regularly staining, acid—fést organisms. By biological

test they were proved to be of human typee

( 11) 3 CASES OF SPINAL TUBERCULQOSIS CAUSED BY THE

BOVINE TYPE OF TUBERCLE BACILLUSe

CASE 17
This patient was a girl of seven yearse She had

previously undergone two years of hospital treatment for the
spinal lesion before her transfer to Mearnskirk Hospitale There
was8 a history of tuberculosis in one of her uncles but none in
her own immedlate familye There was no record of traumae

on admiésion there was a slight kyphosis of the Mid
Iumbar Spine, and an abscess was present in the Right Psoas

Sheathe The Mantoux Test was positivee
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After two and a half years of treatment further abscess
formation made its appearance in the Ieft Psoas Sheath, and it was
not until three years and three months after her admission that
the disease became inactives From the foregoing record it would
appear that this girl had suffered from active tuberculosis for
over five yearse

Radiologically there was seen to be disease of the bodies
0f the 2nd to the 5th Lumbar Vertebraee The 3rd was extensively
destroyed and several loose pieces of bone were presente

The tubercle bacilli isolated from this case by animal
inoculation methods were seen microscopically to be of medium length
and regularly staininge Their bovine character was demonstrated by

biological meanse

CASE 18e

This boy, aged seven years, presented a definite history
of symptoms related to his back of fourteen months duration before
his admission to Mearnskirk Hospitale During a period of this time,
immediately prior to his admission to this hospital, he had undergone
treatment in the Royal Hospital for Sick Children, Glasgowe There
was no history of previous tuberculosis in his family, and no record
of injury to his spinee

Clinical examination on admission revealed no evidence
of spinal trouble other than the presence of a large abscess which
appeared to be lying in the Right Psoas Sheath, and it was only rad-
iological examination which showed the seat of the disease to be the

SacXxrunme

This boy has now undergone sixteen months of treatment

and the abscess is still present in spite of having been repeatedly
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emptied by aspiratione He has, as far as can be determined,
suffered from active tuberculosis for the past two ard a half
yearse

Radiological examination demonstrated the presence
of a tubercular osteomyelitis of the upper portion of the sacrume
The disease is causing considerable destruction and several small
sequestra are presente

Tubercle bacilli were isolated from the abscess pus
by both cultural and animal inoculation methodse Microscopically
they were seen to be short, evenly staining organisms which when

subjected to biological test were of definitely bovine typee

CASE_19e -
This boy, aged twelve years, was admitted after having

been urwell for the preceding twenty-two monthse As in the previous
case, a portion of the time had been spent in the Royal Hospital for
Sick Children, Glasgowe His family history contained no record of
previous tuberculosis and there was no history of traumae
| Examination on admission revealed a well marked kyphosis

accompanied by rigidity of the lateral spinalmuscles in the Iumbo-
Dorsal region of the spince An abscess which was present to the
left of the affected vertebrae extended into the Ieft Thighe The

Mantoux Test was positivee
One month later a further collection of pus made its

appearance in the Right Psoas Sheathe
This patient failed to respond to treatment and exactly

one year later there was a further extemsion of the disease at this
time into the left hipe The patient died five monﬁhs later and
unfortunately permission for a Post Mortem examination was not oOb-

tainede In all this boy had sufféred for over five years from

active tuberculosise
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fadiological examination showed ths presence of tubsr-
cular diseass involving the bodies of thne 9th to 12th Dorsal Verte-
bras and of the first Lumbar. There was very considerable tissue
destruction and a large paravertebral sbscess was present.

The strain of infecting tubercle bacilli isolated from
this case by animel inoculation methods was seen microscopically to
consist of both long and short members. Their bovine nature was

demonstrated by biological means.

SPINES.
SUMMARY .
Number Traums Famiiiar Aveérage Average
Type of Prgssnt Tubsrcul- Ags . Duration
Cases in - osis in - Years. of
| Activity |
. ; 10 8
Human 16 12.5% 18.7% 6T% 3T§
3 8 7
Bovine 3 0 33.3% 813 5T§

In the above table an attempt has been made to lay out
in an easily visualised form the more important features of this
group of nineteen'cases of espinal tubsrculosis taken as a whole.
When the cases of humsn origin are compared with those of
bovine origin, the most striking featurss would appear to bs ths
absence 6f previous trauma in the "bovine" section and the compar-

atively high incidence of previous familiar tuberculosis when

compared with the "human" section. There is also & slightly

higher average age in the case of patients wnose lesion has been

caused by the bovine type of bacillus. In spite of these
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differences it is, however, noteworthy that the gvsrage duration
of activity is similar for both sectious.

In making these comparisons, however, it is most
important to draw attention to the small numbers in each group
and tne consequent danzer of forming opinious on these figurss
alons.

With regard to the rasdiological appearances of the
individual cases, while an atfempt has been made to record appar-
ent differences in the lesions, it has not besn found possible to
observe any alteration in the disease process as it occurs in

cases caused by vacilli of humsn or bovine typs.
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(b ) HIPSe
(1) 16 CASES OF TUBERCULOSIS OF THE HIP CAUSED BY

e o oty . e e et o s o et e e e S

CASE 1l.

This was a boy aged nine years, who, three months
before adﬁiseion, fell from a swinge There was no history of
tuberculosis in his familye On admission, examination of his
left hip, which was held flexed at 20? showed considerable
limitation of all movements except external rotatione No
abscess formation was presente There was a right basal pleur-
isy but ﬁo intra-pulmonary disease was apparente The Mantoux
| Test was positivee Eight months later an abscess appeared
behind and slightly below the left great trochanter, subsequent-
ly to give rise to the formation of sinusese

At the present time, exactly four years after his
admission to hospital, the disease of the left hip is still active
and is accompanied by four discharging sinusese The pleuritic
condition appears to have cleared up, but there is a suggestlon
of right sided hilum adenitise

Rediologically the disease was found involving extens-
ively the head of the left femur and the acetabulume There was
great destruction of the head and neck and several loose pieces
of bone were present, but little attempt at new bone formation

was Observede
The infecting strain of tubercle bacilli was isolated

from the sinus discharges by both cultural and animal inoculat-
jon methodse Microscopically it was found to comsist of short,

stout, regularly staining, acid-fast bacillie Their type was

determined by cultural meanse
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CASE_ 2e

This boy, aged four, was admitted after a period of
illness, the chief symptom of which appears to have been pain
in the left hipe His mother had suffered from pulmonary
tuberculosis but no history of trauma was obtainede

Examination on admission revealed active disease of the
left hip, and the presence of an abscess above the right kneee
Owing to the destruction which had taken place in the hip joint
the femur tended to dislocate very easilys The HMantoux Test
wag positivee Two years after admission an abscess developed
in relation to the left hip, and it was not until fully a year
later that the condition became inactives The right knee which
was also the seat of disease became inactive some time vefore
thise In this case there is a record of 5% years of active
tuberculosise

Radiological examination of the left hip revealed extens-
ive disease Of the head and neck of the femur and also of the
acetabulume The femur was dislocated upwardse

Tubercle bacilli were isoiated from the hip abscess pus
by guinea-pig inoculatione They were seen microscopically to
be short, regular, acid-fast organisms, and were proved by ocul-

tural means to be eugonice

CASE 3

This patient, a boy aged nine years, underwent a previous
course of treatment in Mearnskirk Hospital of five months duration.
On this occasion his condition had been diagnosed as Tabes Mesenter-
ica, and while this was undoubtedly present, he also suffered from
transient pains in the right hip accompanied by a limpe He was
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treated in extension for three months, and as all symptoms
disappeared, and all radiological examinations had been com-
pletely negative he was dismissed home apparently welle

Four months later he was re-admitted with acute pain
in the right hip of three weeks duratione On examination the
right hip was found slightly flexed, the leg being abducted
and externally rotatede All movements were markedly limited
but no abscess was presents ©Six months after admission however
an abscess appeared on the inner side of the right thigh and
went on eventually to sinus formatione His family history was
negative for tuberculosis and there was no record of injurye
The Mantoux test was positives It was not until three years
after his re—admission that it was possible to say that the
disease was inactive, thatl represents a period of activity of
about three and a half yearse

Radiologically there was seen t0 be extensive disease
involving the head and neck of the femur and the acetabulume
Sequestra were present, and there was but little attempt at new
bone formatione

Tubercle bacilli were isolated in this case by animal
inoculation methodse They were seen microscopically to be of
medium length and to stain evenlye Biological test showed them

to be of human typee

CASE Ye
This patient was a girl aged six yearse She had been

wwell for almost three years previously, latterly suffering from
a definite limpe Her family history was uninstructive, and

there was no record of injurye
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Examination on admission revealed definite disease
of the right hip, but no abscess formation was presente The
liantoux Test was positive. As the case progressed the presence
of a large sequestrum became apparent, and ten months after her
admission this was removede The wound healed rapidly and the
digease became inactive at the end of a further fourteen monthse
In this case there is a history of at least three years of
active tuberculosise |

Radiologically the disease was seen to involve chiefly
the neck of the right femur, where a sequestrum was present, and
also the ilial portion of the acetabulume

Tubercle bacilli were isolated from the material reé
moved during the course of the sequestrectom&a They were seen
microscopically to be long, eveunly staining bacilli, and were

found by cultural means to be eugonice

CASE bSe

This patient was a boy of four years who had been
unwell for the previous two years, having suffered from attacks
of pain and limping in the left leg which had been worse during
the past yeare His family history was negative for tuberculosis,
and there was no record of injurye

On admission there was some flexion of the left hip
with shortening and abduction of the left lege The hip joint was
completely fixed by spasme The Mantoux Test was positivee Four
months after his admission an abscess made its appearance in the
left thighe It is now twenty-one months since the child first
came under observation and the condition is not yet inactive,

80 that in all probability the disease has been present and active

for almost three yearse
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Radiologically there is diseaée involving the head
of the left femur, and to a lesser extent the necke Disease is
also present in the acetabulum, and the condition of %wandering
acetabulum® is presente The outline of the abscess can also be
Seene

The infecting strain of the tubercle vacillus was
isolated from the abscess pus by both animal inoculation and
cultural methdds; Microscopically they were seen to be short,
stout, acid-fast bacilli whose eugonic character was demonstrated

by cultural meanse

CASE 6e

This girl, aged thirteen and a half years, has only
a short history of four months illness prior to admissione During
this time she suffered from intermittent pain in the right hip
which gave her a slight limé. There was no history of previous

tuberculosis or injury in her familye

On admission the right hip was held flexed, the leg
being adducted and externally rotatede The Mantoux Test was pos-
itivee Approximately one year after her admission an abscess
appeared just below Ploupart's ligament on the right side, and
despite repeated aspirations it broke down six months later to
form a sinuse It is now more than two and a half years since
her arrival in Mearnskirk Hospital and the disease is still active,
80 that up to the present she has suffered from active tuberculosis
for three yearss

Radiologically there is extensive disease of the
head of the right femur and of the acetabulume There are some
small sequestra but the destruction is not grosse

The infecting tubercle bacilli isolated by biolog-

ical methods were seen microscopically to consist of both long
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and short members, the long ones being beadede They were

found by cultural means to be eugonice

CASE Te
The first symptom observed in this case,‘that of a

boy aged five years, appears to have been a tendency to limp
accompanied by pain in the right kneee This occurred five months
before his admission to Mearnskirk Hospitale There is a history
of his paternal aunt having died from tuberoulosis, but his
mother and father appeared healthye No history of trauma was
Obtaineds

Examination of the right hip joint revealed flexion
with abduction of the right thighe No abscess formation was pres-
ente He also suffered from pulmonary tuberculosis of a fibrotic
type affecting the upper part of the right lung and displacing
the heaft to that sidee The Mantoux Test was positivee

Seven months after his admission to hospital an abscess
developed in the right thighe The disease became inactive nine
months later or two years after the onset of the limpe

Radiologically there was extensive disease of the head
and neck of the right femur and of the acetabulum with cavity
formation in the bonee

Tubercle bacilli were isolated from the abscess pus by
both animal inoculation and cultural methodse Microscopically
they were seen to be short rod shaped organisms, staining regul-

arlye In type,they were found,by biological means,; to be humane

CASE 8e
This boy, aged ten years, had been in podr health for

fifteen months before his admission to hospitale No history
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was Obtained of tuberculosis in his family or of injury to his lege

On admission his left hip was flexed 10O and no movement
was possible on account of the svasm of the surrounding musclese The
Mantoux Test wa® positives After he had been under treatment for
four months an abscess appeared in the anterior aspect of the left
thighe As he has now been under treatment for sixteen months and
the disease is still active, it can be said that his ill-health has
lasted for at least two yearse

Radiologically very active disease of the head, neck
and acetabulum of the left hip can be seene There is considerable
sclerosis, and the femur is dislocated upwardse

Tubercle bacilli were isolated from the abscess pus by
both cultural and animal inoculation methodse Microscopically they

were seen to be of a short stout typee Their eugonic characteristics

were elicited by cultural meanse

CASE 9e
This boy, aged‘nine and a half years, was admitted after

two years of indefinite ill-healthe There was no history of tubercul-
osis in his family or of his having sustained any injurye

Clinical examination revealed two arsas of diseasee OVer
the right shoulder was situated an abscess about the size of a plume

There was however no pain, and practically no limitation of movemente

There was also disease of the left hipe Here again all movements

were practically full except abduction which was slightly limitede

No abscess was present in relation to the hip and did not appear

until some months laters The Mantoux Test was positives After

recelving fifteen months treatment the disease became inactivees It

is difficult to state for how long the disease had been active, but

it would appear to have been for over two yearse

Radiologically no bone lesion was found in the right
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shoulder, but tuberculosis giving risé to bone destruction and
periosteal reaction was found t0 involve the ilium immediately
above the acetabulum, and to be threatening the joint which,
however, remained freee

Tubercle bacilli were isolated from the abscess pus of
both shoulder and hip lesions by cultural and animal inoculation
methodse They were found microscopically to be of a long

beaded typee Their eugonic characteristics-were demonstrated

by cultural meanse

CASE 10
This girl, aged ten years, exhibited her first symptom

five months before her admission t0 hospitale It took the form
of a limp which was followed two months later by pain in the left
hipe Her family history was negative for tuberculosis, and there
was no record of any injury having been sustainede

Examination of the affected hip on admission revealed
slight abduction and marked limitation of rotatione No abscess
was present at this time but this appeared one month latere The
Mantoux Test was positivee The patient has now been under treat-
ment for one year and the condition is as yet unhealed, so that
active tuberculosis has been present for one year and five monthse

Radiologically there was seen 10 be active, early tuber-
culosis of the ilial portion of the acetabulume

Tubercle bacilli were isolated from the abscess pus both
culturally and by guinea-pig inoculatione Microscopically there
were seen to be both short and long types presente When tested

biologically they were found to be of human type, '
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CASE lle
This patient, a girl of eight years, had been under
treatment in Oban Sanatorium for pulmonary tuberculosis when she
developed disease 0f the left hipe Her family history was bad,
her mother and sister having both suffered from tuberculosise The
gsister had diede No history of injury was obtained. She was
transferred to Mearnskirk Hospital six months after the discovery
of the hip lesione
Examination on admission révealed the left hip to be

flexed and adducted, and no movement of the joint was possiblees
Slight fulness suggestive of an abscess was present below the left
great trochanter. This developed two months later into a definite
abscesse The Mantoux Test was positivee Seven months after ad-
mission she developed albuminuria and experienced several attacks
of renal colice Tubercle bacilli were isolated from the urinee
No definite intrapulmonary condition was found, the lung lesion
being confined to a right basal pleurisye The hip lesion is still
active, so that there is a history of eighteen months active tuber-
culosise

Radiological examination showed the presence of active
digease in the head of the left femur and acetabulume The condition
of M&andering acet#bulum“ is present and there is subluxation of
the femure

Tubercle bacilli were isolated from the case by guinea—
plg inoculation onlye They were seen microscopically to be of a
long slender type but no beading was observede Their typé was

determined by biological meanses
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CASE 12

The onset of this patient's illness, a girl aged
fourteen years, was only four months before her admission to
hospitale During part of this time she was under treatment
in the Western Infirmary, Glasgow, where her condition was
diagnosede Her family history was negative for tuberculosis,
and there was no history of traumae

On admission the Mantoux Test was found to be

positivees There appeared to be advanced tuberculosis of the
right hip but no abscess was presente She failed completely
to respond to treatment, and ten months later developed an
abscess in relation to the right hipe The disease continued
to advance, the abscess breaking down to form several sinuses
and being eventually incised in an attempt to establish free
drainagee Finally in an effort to save the patient's life
her right leg was disarticulated at the hip joint, but in
spite of all treatment she died three years after the disease
had first been diagnosede

Radiological examination revealed extensive disease
involving thé head of the right femur and the acetabulume The
disease appeared 1o have begun in the centre of the bone where
sequestrum formation‘was presente

The tubercle bacilli isolated from the hip joint by
animal inoculation methods were found microscopically to be
short, regular acid-fast organismse They were proved to be

eugonic by cultural meanse

CASE 1l13e

This boy, aged four years, had previously undergone

a course of treatment for tuberculosis of the ankle joint and



CnsSk 12.

DtSkOSk Op R TFRPJORRR HFRO

pih Bk X AREE) . o vzg mRo>
T)Rk PgKSiFA/7,



- 70 -

had been dismissed welle A few months after his dismissal
he experienced pain in the left hip joint and was re-admitted
one month latere There was no record of tuberculosis in his
family, and no history of injurys

Examination revealed the left hip to be flexed and
the thigh to be abducted and externally rotatede NO movement
was permitted at the hip on account of the muscular spasme
The Mantoux Test was positivee Three months later an abscess
formed to persist for a year and then to break down and give
rise to a sinuse It is now eighteen months since he was re-
admitted and as yet there is no evidence of any attempt at
healing on the part of the hip joint diseases

Radiologically the disease was seen to be situated
in the head of the femur and in the acetabulume There was con-
giderable destruction of bone with consequent tendency to dis-
locatee

Tubercle bacilli isolated by cultural and animal
inoculation methods were found to be short and stout when ex—
amined microscopicallye Their eugonic character was proved by

cultural meanse

CASE llue

This boy, aged nine years, had previously undergone
three years treatment in Robroyston Hospital before he was trans-
ferred to Mearnskirk Hospitale His family history was bad, both
his mother and his maternal uncle having died from pulmonary tub-
erculosise There was no definite history of injurye

Examination on admission showed the left leg to be
shortened and everted and revealed the presence 0f an abscess

over the outer aspect of the left thighe The Mantoux Test was
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positivee This patient has now been under treatment in the
hospital for seventeen months and the disease is still activee
In all he has received four and a half years of hospital treat-
ment without the hip lesion healing completelye

Radiologically extensive disease was seen t0 be involving
the head and neck of the femur and the acetabulume Two distinct
areas can be seen in the lesions, an 0ld calcified area and an
area 0Of active disease in the lower part of the acetabulume

Tubercle vacilli were isolated from this case by both
biological and cultural means, while the determination of type
was carried out by biological methodse Microscopically there

were seen to be of a short, stoul maturee

CASE 15e
This patient, a boy of three years of age, had been appar-

ently well until five months before his admission to hospital
when he developed a limpe No evidence was obtained of tuber-
culosls in his family or of injury to his hipe

On admission the right leg was slightly abducted but with
the exception of slight limitation of rotation all the movements
of the right hip were freee No abscess was present at this time
but this developed ten months latere The Mantoux Test was positives
The progress of the disease has not been satisfactory, and from
its original position in the head of the femur it has extended
to involve the femoral neck and the acetabulum, and while it is
now two years simce his admission to hospital the condition is
still activee

Radiologically the lesion was seen originally as & small

area of disease in the right femoral heade

The strain of tubercle bacilli isolated both culturally
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and by animal inoculation was found microscopically to consist
of both long and short memberse It was proved to be of human

type by biological teste

CASE 16e

This patient, a girl of eleven years, was transferred
from Robroyston Hospital where she had already undergone eight-
een months treatment, and appeared to have been ailing for six
months before thise ¥o history of injury was obtained, but

her mother had died from pulmonary tuberculosis some years

previouslye
o]

On admission her left hip joint was flexed to 30 and
fixed by spasme The left thigh was abducted and the Mantoux Test
was positivees After having undergone two and a half years
immobilisation during which time the disease appeared to be
quiescent, an abscess deveioped in relation to her left hip,
and it was not until three years and eight months after her
admission to Mearnskirk Hospital that the disease became in-

activee In this case there is a record of five years and eight

months of active tuberculosise
Radiologically the picture was interesting in that it
presented an atypical appearancee The femur with its large
flattened head, and little bone destruction was reminiscent of
an infecfive arthritise There was considerable loss of joint spacee
Tubercle bacilli were isclated from the abscess pus by

guinea-pig inoculatione They were seen microscopically to be long

and slender, but no beadine was presente Their type was proved

by biological meanse
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(11) 1 CASE OF TUBERCULOSIS OF THE HIP CAUSED BY
THE BOVINE TYPE OF TUBERCLE BACILLUSe

CASE l7e

The lesion in this casey; that of a girl aged two and a
half years, made its appearance after she had undergone a severe
attack of measles and pneumoniaes the first symptom being pain
in the affected jointe Her family history was negati#e and
there was no record of injurye .

On admicssion one month later there was found tc be con-
giderable spasm 0f the muscles surrounding the right hipe The
hip itself was flexed and the thigh adducted. NoO abscess was
present and did not appear until five months latere The
Mantoux Test was positivee The patient has now been under
treatment for approximately three years and the disease is
8till activee

Radiologically there is extensive disease of all the

hip structures with loss of the femoral head and sublaxation

of the femurs

Tubercle bacilli isolated from this case by guinea—
pig inoculation were found microscopically to be of medium
lengthe Their dysgonic nature being first discovered by cul-

tural test, their ultimate typing was carried out by biolog-

ical meanse



ChSk: /%

D ISEASE op HJ t/k “HO ™ CK

Fa/o A)CM r~B U/vVkg.



- Ty -

HIDP Se
SUMMARYe
Number Trauma Familiar Average { Average durat-
Typee of Present | Tubercul- Ages ion of Activity
Casese In — ogsis In — Yearse __Yearse
Humane 16 6125% | 31'25% 8 3 1/12.
Bovines 1 - - 2 6/12 e

As before, in the case of tuberculosis of the spine, a

brief table has been drawn up to bring out the salient features

of the cases under reviews

In this group,

in which the lesion

is involving the hip joint, it is of interest to note that the

duration of active disease is practically identical no matter the

type of the infecting organism, and furthermore it is only a few

months shorter than that for tuberculosis of the spinee

Here

again, as when the lesion was situated in the spine, it has not

been possible to observe any difference in the disease caused by

bacilli of the human or bovine types, by radiological appearanceses

To attempt to draw any conclusions from the absence of a positive

family history or the absence of trauma in the very small “bovine"

group would be td invite criticism, and would serve no useful pur-

pOsee
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(C) KNE E Se

(1) 6 CASES OF TUBERCULOSIS OF THE KNEE JOINT CAUSED BY
THE HUMAN TYPE OF TUBERCLE BACILLUSe

CASE le
This boy, aged eleven years, had,previous to his

admission to Mearmnskirk Hospital, undergone treatment for the
same lesion in three other institutions for periods of four
months, four years, and five months respectivelyes The condit-
ion appears to have made its appearance in the right knee when
the boy was aboul five years old and to have followed a fall,
the first symptom being pain and ewelling of the affected joints
His family history was bad his father being a sufferer from
pulmonary tuberculosis, from which condition his mother had
previously diede

On admission the Mantoux Test was found to be positivees
The patient was poorly nourished, and his right knee was flexed
to 170o and fixede A discharging sinus was present over the
head of the right fibulae This sinus healed two months after
his admission, and the disease was radiologically inactive two
monthe latere The knee joint was excised and the patient dis—
missed welle

Radiological examination showed disease t0 be present
in the outer 80ndyle of the right femur and tibias Considerable
synovial thickening was also presente

Tubercle bacilli were isolated by the guinea—pig method
onlye Microscopically they were seen to be of medium length,
stout, and evenly staininge Their eugonic character was proved

by cultural meanse

CASE 2e

Thié was a girl of seven years, who three months prior



“~ F RP'JVR HNO n &1 » } titSk P>SK CH OUThAR

fowo VLR $



- 76 -
to admission had fallen and injured her right kneees All pain
soon disappeared, and with the exception of a slight limp she
remained well until the pain returned a few days before her ad-
mission to hospitale There was no record of tuberculosis in
her familye
On admission the Mantoux Test was found positivee

The right knee was held flexed at 160o and all movements were
limited by paine A fluctuant swelling was present below and
to the inner side of the patellae As time went on sequestrum
formation made itself apparent; the abscess was incised and the
sequestrum removede At this time the disease appeared to involve
condyle of the femure It is now seventeen months since her ad-
mission to hospitals, or twenty months since her fall, and not
only is the disease still active but it involves the whole femoral
epiphysise

‘Radiologically the disease was seen t0 be involving the
inner condyle of the right femur « Sequestrum formation was present
and great synovial thickeninge

The tubércle bacilli obtained from this case were isolated
both by animal inoculation and direct cultural methodse Microscop-
ically they were seen to be medium length, regularly staining,

acid-fast organismse Their type was demonstrated by biological meanse

CASE 3e

This boy,aged nine years, was admitted after three months
illness, the chief sign of which was swelling of the right kneees
No history of injury to the joint was obtainede His mother had died
some tire previously from pulmonary tuberculosise

On admission the Mantoux Test was found to be positivee

The right knee was held flexed apparently by spasm and was consider-—
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ably swollen but no bone lesion was founde The child did well
and the disease appeared to have become inactivee An attempt to
arthrodese the knece was then made but on opening the joint the
condition appeared to be active and nothing further was attempltedes
Six months 1atér an acute tubercular infection of the bone appeared
which went on o abscess formatione It is now two years and ten
months since the first sign of swelling appeared, and although the
condition is improving it is not yet inactives

Radiological examination after the attempted arthrodesis
showed active disease involving all the structures of the knee with
marked rarefaction of the bonese

The strain of tubercle bacilli isolated from this case

was obtained from a portion of synovial membrane removed at operatione
It was isolated by both animal inoculation and direct cultural methodse
Microscopically the bacilli were seen to be short, regular, acid-fast

organisms, and were proved to be of human type by biological meanse

CASE Ye
This was a boy of eleven years who presented a history
of injury to his left knee nine months before his admission to hosp-
itale The injury had been followed by swelling which had persistede
There was no record of tuberculosis in his familye
On admission the Mantoux Test was found to be positivee
The left knee was swollen and painful, movement being limitede Abscess
formation was present, and in spite of aspiration, a sinus developed
lateres The condition however improved steadily and the knee was
arthrodesed two years and eight months after his initial injurye
Radiologically the disease was seen to involve all the
structures of the knee joint, and to be accompanied by marked rare-
faction of the bones

Tubercle bacilli, of a long beaded type, were isolated
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from the abscess pus by animal inoculatione Their eugonic char-

acter was demonstrated by cultural meanse

CASE be
This boy, aged four years, has only a few months
history of pain and swelling oOf the right knee before his admiss-
ion to hospitale There was no record of tuberculosis in his
family or of traumae
| On admission the Mantoux Test was found to be positivee

The right knee was held flexed, and all movementis were extremely
painfule Although abscess formation was present no evidence of
any bone involvement was found at this timee It was not until
8ix months after his admission to0 hospital that the disease pro-
cess began to involve the lower end of the femur and then the
tibial heade Eventually three and a half years after his admiss-
ion to hospital the condition became inactivee

Radiological examination performed after the disease
had involved the bone showed gross destruction of femoral and
tibial epiphyses with considerable involvement of the synovial
tissuee ' ,

Tubercle bacilli having a short acid-fast form were
isolated from the abscess pus by animal inoculatione They were

proved by biological means to be of human typee

CASE 6e
This boy, aged ten years, has a short previous history

of only three weekse His father had died of pulmonary tuberculosis

but no record of injury was obtained.

On admission the Mantoux Test was found to be positive,

and there was extensive involvement of the lower half of the left
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femur extehding into the knee jointe Two months after his
admission an abscess developed in counnection with the affected
jointe  From this time on the disease appeared to gain the
upper hand and the patient became steadily worsee Five months
after admission the disease invaded the right hip, and shortly
afterwards signs of pulmonary involvement appearede At this
time owing to the extensive nature of the left knee lesion the
left leg was amputated in an attempt to reduce the toxaemiae
This measure was only partially successful, and the patient died
Oone year after admission.

Radiological examination of the affected knee revealed
a marked degree of periosteal reactibn and new bone formatione

Post mortem examination demonstrated the presence of
advanced disease of the right hip joint and the left knee, miliary
tuberculosis of the lungs and splenic involvemente

Tubercle bacilli were isolated from the abacess pus by
both direct cultural and animal inoculation methodse They were
seen microscopically to be short, regular, acid-fast organisms,

and were proved to be eugonic by cultural meanse

(11) I CASE OF TUBERCULOSIS OF THE KNEE JOINT CAUSED
BY THE BOVINE TYPE OF TUBERCLE BACILLUSe

CASE Te

This patient, a girl aged three years, was convalescing
from measles when pain and swelling appeared in the left kneees Her

family history was negative for tuberculosis and there was no re-

cord of traumae
On admission the Mantoux Test was found to be positivee

The left kmee joint was swollen and held flexede NO abscess format-
ion was present and no bone involvement was apparent, this however

appeared six months latere Four months later the left hip was
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found to be affected, and four months later an abscess appeared
in relation to ite It is now three years since she was admitted,
and althoﬁgh improving the lesion is not healed yete

Radiological examination Qf the affected bone revealed
very active disease involving all the structures of the knee joint
but especially the femoral epiphysise

Tubercle bacilli were isolated from the hip abscess
pus by guinea-pig inoculatione Microscopically they were seen to

be short, acid-fast organismse They were proved to be of human

type by biological teste
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KNEE Se

SUMMARYe
Number ; Trauma Familiar Average | Average
Types of i Present Tubercul- Agee Duration of
Casess , In — O0sis In — }j (Years )] Activitye
Humane 6 1 50% 50, 8 8/12¢ | 2 6/12 yrs.
Bovinee 1 i - - 3 % yrse

In this group of cases six of them were caused by the
human type of tubercle bacillus and one by the bovine typee Among
those caused by the human bacillus a much higher perceuntage of
cases with a history of trauma and of previous tuberculosis in
their families was found than in either of the two preceding sect-
ionse The average age is again very similar to what has been
observed before, while the duration of activity would appear to
be slightly lesse The one case caused by the bovine type of
tubercle 5acillus presents a picture very similar to that shown

by the case with bovine infection of the hip jointe
As in the previous sections the radiological appear—

ances were uninstructive as far as a correlation between the appear-

ances and the causal organism is concernede
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(d) ANKIE AND 0S CAICIS.

(L) 6 CASES OF TUBERCULOSIS OF THE ANKIE
JOINT OR
THE 0S CALCIS CAUSED BY THE HUMAN TYPE OF TUBEJ?tgLE
BACILLUSe

CASE 1le

This girl, aged twelve years, was admitted after having
undergone some months of previous treatment for tubercular disease
in the region of both anklese No history of injury was present
nor was there any record of tuberculosis in her familye

Exapination on admission revealed that both ankles were
swollen and a discharging sinus was present on both sideses while
more detailed study showed the disease t0 be located in both os
calcese The Mantoux Test was positivees After having been under
treatment for one year the disease healed leaving the ankle joint
movements unimpairede

Radiological examination revealed the presence of

encysted tuberculosis of the anterior portioms of the os calcis
on both sidese The condition was more marked on the right than
on the lefte

The strain of tubercle baciili isolated from this case
was Obtained by guinea-pig inoculatione Ilicroscopically they
were seen to be short, regularly staining, acid-fast bacilli

which when subjected to biological test proved to be of human typee

CASE 2e
This patient was a boy of eleven yearse Four years prior

to his admission to Mearnskirk Hospital he had undergoOne a course
of institutional treatment for tubercular disease of the left os

calcise Four months before admission to this hospital the dis-

ease of the left os calcis had again become activee There was no

history of trauma and no record of tuberculosis in his familye
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Examination on admission revealed the presence of an

old, partially broken down scarrsituated juét rosteriorly to the
left external maileoluse All movements of the joint were, however,
freee A discharging sinus was also present over the middle third
of the left humerus, marked thickening being present at the lower
end of that bonee The Mantoux Test was positivee

This boy has now been under treatment for éight months
and the condition is still active, so that, if the previous term
of treatment'be excluded, there is a record of one year of active
tuberculosis in the 0s calcisae

Radiological examination showed the presence of
extensive disease of the left os calcis, but no evidence of se-
questrum formatione

The strain of tubercle bacilli isolated from this
case was obtained by the direct cultural methode Microscopically
they were seen to be short, regulariy staining, acid-fast bacillie

Their type was determined by biological meanse

CASE 3
This boy, aged eighteen months, was admitted after

only four weeks of swelling of the left anklee No history of

injury was recorded, but his mother suffered from pulmonary tuber-

culosise
On admission to hospital an abscess about the size

of a walnut was seen lying over the left external malleoluse ALl
movement at the ankle joint was restricted and painfule The
Mantoux Test was positives After a period of elght months treat-

ment the condition became inactivee

Radiologically the disease appeared 1o be chiefly one
of the soft tissue, but a small area of disease could be made out

at the lower end of the left fibulae
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Tubercle bacilli were isolated from this case by guinea-

pig inoculation methodse Microscopically they were seen to be of
medium length, and were found to be of human type by biological

mearss

CASE le

This boy, aged twelve years, was admitted from the Sick
Children's Hospital, Glasgow, where he had been taken four months
previously on account o0f pain and swelling of both anklese A
definite history of trauma a week previous to the onset of the
first symptoms was obtained, the patient having fallen from a
see-saw and injured both feete NO record of previous tuberculosis
in his family was founde

Examination on admission revealed swelling of both ankles,
a discharging sinus being present on the left sidee The Mantoux
Test was positivee This boy has been under treatment for fifteen
monthé and as yet there is no diminution in the activity of the
disease process, £0 that over all he has a history of nineteen
months of active tuberculosise

Radiologically, wide spread involvement of both ankles
was8 seéene The astragalus and the lower ends of both tibiae and
fibulae were involved,; an outstanding feature being the tremendous
rarefaction present in the surrounding bony structurese

The strain of tubercle bacilli isolated from this case
was obtained by both cultural and guinea-pig inoculation methodse
Microscopically they were seen to be medium length, acid-fast

bacillie Their type was demonstrated by biological meanse

CASE be
This patient, a girl agedthirteen years, received an
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injury to her right heel while playing hockeye Following the
injury she experienced pain in the affected part and was treated
with massage and electricitye Seven ﬁonths after the onset of
the pain she was admitted to hospitale No history of tuberculosis
was found in her familys

Examination demonstrated the presence of an abscess
situated below the left external malleoluse There was considerable
tenderness of the 08 calcis and the ankle was painful on movemente
The Mantoux Test was positivee Four months after her admission to
Hospital an effusion appeared at the base of the right lung but was
apparently unaccompanied by intrapulmonary diseasee It is now
eight months since this patient was admitted and the disease is
still active, 80 that there is a record of fifteen months active
tuberculosis with tendency to spreade

The tubercle bacilli isolated from the abscess pus were

80 obtained by both direct cuwltural and animal inoculation methodse
microscopic examination showed them to be long, slender, acid-fast

organismsSe They were found by biological means to be of human typee

CASE 6e

This girl, aged twelve years, received an injury to the
toes of her right foot nine months before her admission to this hosp-
ital, and as a result of this the second and third toes of her right
foot had been previously amputatede

Examination on admission revealed active disease with
swelling and abscess formation in the region of both anklese The
amputation wounds of the second and third right toes were unhealede
In addition to this three other lesions were presente One in the
left elbow which was swollen, held flexed and had a discharging

sinus,one in the left submaxillary gland, and the third was in the



C » « s .

Of ko*/fr ?ort/cm Cb U~rcs. CvkOS

SkrifOFSTRVF) f OR rvjftr/CbU

[)/S£F) Sk Oh /AFT [ If3/P)F kPfPH'1S)S F)hioO

P) STRF) QVkOS-.



- 86 -

bone at the angle of the lower jaw on the right sidee Thé
Maﬁtoux Test was positivee All these lesions were active and
remained so for two years and five months when it was possible
to say that with the exception of the lower jaw, they had all
healede

Radiological examination of the left ankle revealed
disease in the tibial epiphysis and in the astragalus, while on
the right side the ankle joint had escaped,the disease process
attacking instead the astragalio-calcaneo jointe

The infecting strain of tubercle bacilli were isolated
from the left ankle lesion by the guinea-pig inoculat ion methode
Microscopic examination showed the organisms to be short, stout,
regularly staining acid-fast bacillie Their eugonic character
was8 determined by cultural meanse

(11) I CASE OF TUBERCULOSIS OF THE 0S8 CAICIS CAUSED
BY THE BOVINE IYPE OF TUBERCLE BACILLUSs

CASE Te

This patient was a boy of twelve years, who was admitted
on account of pain and swelling Of the left foot of five months
duratione There was no history of trauma, and no history of tub-
erculosis in his familye

On admission the Mantoux Test was poéitive. A large
abscess was present below and anterior to the left external
malleolus, the left foot being much swollen and discolourede A
pleuritic condition was present at the bése of the left lung with
adhesion and elevation of the diaphragme All forms of treatment
have been tried, but still, two years and nine months after the
initial onset, the condition remains actives |

Radiologically the disease was seen 10 involve the left
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08 calcis and cuboide The astragalus and scaphoid bones although
not definitely diseased were very suspiciouse
The strain of ftubercle bacilli isolated from this case
was 80 Obtained by animal inoculation methodse Microscopically
it was found to be composed.of medium length, regularly staining,

acid-fast bacilli.' Their type was determined by biological meanse

ANKLE AND 08 CALCISe

SUMMARYe
Number | ZIrauma Familiar Average
Typee of Present Tubercul~ | Average ; Duration of
Casese In - osis In — | Agees Activitye
: ) (Years )
Humane 6 50% 16'6% 10 3/12| 1 4/12 yrse
Bovines 1 - - 12. 2 9/12 yrse

In this group of cases the same high incidence of trauma
is present as was seen in the case Of lesions of the knee jointe
in those cases caused by the human type of tubercle bacilluse The

average duration of activity is less than has been seen in any of

the previous groupse

Regarding the case caused by the bovine type of bacillus
1ittle can be said beyond that not only is the duration of activ-
ity, as shown on the table, longer than in the "human" group, but
also that this case is not yet inactivee

Radiologically no difference was found between the two

types of diseasee
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(e ) DACTYLITISe

9 CASES OF DACTYLITIS CAUSED BY THE HUMAN TYPE
OF TUBERCLE BACILLUSe

T P U p——

CASE le
This patient, a boy of eighteen months, had been in
ill health for some time, but the first definite appearance of
the present lesion was four weeks before his admission to hospitale
when the dorsum of his left hand began t0 swelle No history of
traums was obtained, but his sister suffered from tuberculous aden-
itise
On admission the lMantoux Test was found to be positivee.
A firm indurated swelling was present over the dorsum of the left
hand involving practically the whole of the metacarpus, while over
the first metacarpal of the right hand was a fluctuant swelling
which required aspiratione Swelling was also present over the
phalanges of the toes, on the right side, the second toe being
involved, while on the left side the fourth toe was the seat of
diseasee All these lesions went on To abscess formation during
residence, and were incised and scrapede It is now twenty months
gsince the first swelling appeared, and it is as yet impossible to
say that all the lesions are inactives
Radiological examination revealed the presence of the
hypertrophic form of tuberculosis situated in the first right and
the fourth left metacarpalse In the feet a similar state of
affairs existed in the second right proximal phalanx, and in the
fourth left middle phalanxe
, Tubercle bacilli were isolated in this case by guinea-
pig inoculation onlye Microscopically they were seen to be long,

thin, beaded organismse Their eugonic character was determined

by cultural meanse
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CASE 2

This patient was a girl of one yeare The first sign
was noticed six months before admissione when swelling of the
right hand appearede NO record of traums or of previous tub-
erculoéis in the patient's family were obtlainede.

On admission the Mantoux Test was found to be positivee
Numnerous lesions were found situated as follows - The left hand,
left foot, right hand and upper part of right tibiase Abscess
formation was present over the left hand and foot, while a
tuberculid was present over the right elbowe After having been
under treatment for one month an abscess appeared on the left kneee
It is now twentysix months since the first swelling appeared, and
although some of the lesions have healed, the majority are still
in an active statee

Radiological examination confirmed the presence of disease
in those sites already mentionede At all points the disease process
presented the same picture, namely thet of am osteomyelitis which

just failed to be classed as hypertrophic owing to the lack of

gsufficient new bone formation.
From this case tubercle bacilli were isoclated by both
cultural and animal inoculation methodse Microscopically they were

short, regular acid-fast organismse Their eugonic character was.

tested by cultural meanse

CASE 3e

This patient, a boy of four years, was reported to have
received an injury to his left hand which was followed by swelling,
eighteen months bafore his admission to hospitale No history of
tuberculosis was found in his familye

On admission the Mantoux Test was found to be positivee

There was extensive disease of all the carpals and metacarpalse
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After he had been under treatmernt for ten months swelling agégér-
ed in tzne left elbow, and tubsrculer dissase was found here rad-
iologically. It was only after thrse years' treatment that it
was possible to dismiss this boy as nealed, swelling having peen
present in tnes lsft nand for at least one year veforse this.
Hadiological examination rsvealed the presence of extens-
ive disease involving all tihe carpals of both hands and ali the
metacarpals with tihe exception of tne first of both hands. In
the metacarpals the disease appeared to ne of a hypertrophic
variety and on tiie right side to involve chiefly the bases of
the bonss. The lesion involving the left olecranon was of a
similar type.
The tubsrcle vacilli obtained from this patient werse
isolated by guinea-pig inoculation. lkiicroscopically they wers
seen to oe long, slendeér, non-veaded organisms whose type was

determined by biological test.

CASE 4.

Six months vefore admission this patient, a girl of ouse
year, had developed swellings over the dorsum of both hands. No
history of trauma was obtained, out ner mother had suffered from
tubercular adenitis.

On admission tuae Liantoux lest was found to be positivs.
Abscessas which required several aspirations were preseut over
both hands, aud & massive lesion was fouund in tus right lung.
1t is now tnirteen montus sinoe-ths developmeﬁt of tine first
swelling snd ths condition is not yet inactivse.

radiological examination revesled the presence of dissass
of a hypertrophic type'of the third left aund fifth right metacarpals.

fubercle bacilli were isolated by both cultural and animal
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inoculation methodse Iificroscopically thev were short, regulafly
staining, acid-fast organisms, which when tested by culturai

means were proved to be eugonice

CASE 2.

This patient, a girl of omne year, had been umwell for
at least nine months before admission, during a portion of which
time swelling had been present in both handse No record of injury
was Obtained but her father suffered from pulmonary tuberculosises

On admission the Mantoux Test was found 10 be positivees
Swelling of both hands was present with abscess formation of the
5th finger of the right hande ZFrom the time of her admission she
developed one lesion after andther. unt il four months after ad-
mission lesions were also present in the lower ends of both tibiae
and right fibula, and at the upper end of the right ulnae It is
now two years and eight months since her initial illness and these
various lesions are still activee

Radiologically lesions of a hypertrophie type were
visible in the third right metacarpal and in the first and second
left metacarpals and in the proximal phalanx of the first fingere
The lesion involving the upper end of the right ulna appeared to
be of a similar naturee

Tubercle bacilli were isolated by both animal inocul-
ation and cultural meanse Microscopically they were short, reg-

ular organisms wnich when tested by cultural means were found to

e eugonice

CASE_6s
This patient, a girl of fourteen years, had undergone

treatment in the Victoria Infirmary, Glasgow,for axillary and

inguinal adenitis, six months before her admission to this hosp-
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itale One month before her aduission signs of tuberculosis
appeared in the left foote There was no record of previous
tuberculosis in her family and no history of injurye

On admission the Mantoux Test was found to be positivee.
There was some swelling and considerable tenderness of the left
foote Further examination revealed extensive disease throughout
the tarsus and metatarsuse There did not, however, appear to be
any involvement of the ankle jointe Although it is now nine-
teen months since she first came under treatment, and thirteen
months since the first sign of involvement of the left foot, the
condition is not yet ihactive.

Radiological examination of the left foot revealed
the presence of extemsive active disease of the cuboid bone with
involvement of the adjacent jointse .

Tubercle bacilli were isolated by both cultural and
animal inoculation meanse Microscopically they were seen to be
long, evenly staining organismse Thelr eugonie character was

demonstrated by cultural meanse

CASE [o
This patient, a boy of five years, was admitted after

one month of illness during which time he had been treated with
ultra-violet light without obvious benefite There was no record
of previous tuberculosis in his family, but there was a history
of contact in his own home with a lodger suffering from pulmon-
ary tuberﬁulosis. No history of injury was obtainedes

On admission the Mantoux Test was found to be positive,
and there was swelling of both hands and of the fourth right prox-
imal phalanxe A discharging ulcer was present below the chin but

this healed rapidly and did not appear t0 have any connection with
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bonee After a period of eight months from the‘first‘sigﬁ of
the disease the condition appeared térhave bééame inactivé.
Radiological examination revealed the presence of tuber-
culosis of a hypertrophic type situated in the second right meta-
carpal, and in the fourth right proiimal phalanxe A similar type
of lesion was present in the second and fourth left metacarpalse
Tubercle bacilli were isolated by both cultural and
animal inoculation methodse Microscopically they were short,
regularly staining organismse Their type was proved by biological

teste

CASE_8e ,

This boy, a child of eighteen months, had first shown signs
of illness when swelling developed in both hands three months before
admissione This was soon followed by swelling of both feete His
family history was negative for tuberculosis and there was no record
of traumae

On admission the Mantoux Test was found to be positive.
Both hands and feet were swollen and painfule An abscess was present
over the left elbow in the soft tissues, and there was active disease
of the lower two-thirds of the right lunge He failed completely to
react to treatment and died five months after his admission to hospitale

Radiological examination revealed the presence of typical hyper-
trophic tuberculosis situated in the metacarpals and metatarsals of
both feete

The strain of tubercle bacilli isolated from this case was
obtained by cultural means alonee Microscopically it was seen to
consist of both long and short memberse Its eugonic nature was

demonstrated by cultural meanse
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CASE Qe
This boy, aged eighteen months, first came under suspic-—
ion on acccunt of swelling on the dorsum of both hands éix months
vefore his admission to hospitale His family history was negat-—
ive, and there was no record of traumae
On admission the Mantoux Test was found to be positivee
Both hands were swollen but at this time no abscess formation was
presente This however developed later and went on to sinus form—
atione Eventually two years and two months after the swelling
was first noticed the condition appears to have become inactivee
Radiologically hypertrophic disease was seen situated
in the fourth right and fourth left metacarpalse
Tubercle bacilli were isolated by guinea-pig inoculatione
Microscopically they were seen to be long, thin, acid-fast organ-

ismse Their eugonic character was demonstrated by cultural meanse

DACTYLITI Se

SUMMARYe
Number Trauma Familiar | Average}] Average dur-
Typee of Present| Tubercul-| Agee ation of
Casess in — osis in -] (Years )| Activitye
Humane 9 11'1% | 33'3% 3 6/12¢| 1 6/12 yrse

é Bovinee — — — — -

In this group of cases of dactylitis all were caused
by the human type of tubercle bacilluse The average duration of
activity was practically similar to that for disease 0f the
ankle and 0s calcis, while the patients tended to be considerably
younger than those suffering from any other lesions. Radiologic—

- ally the lesions wére mostly of a hypertrophic typee
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(f) MISCELLANEOUS LESIONS.

(1) 11 cases of bone cor joint tuberculosis caussd by the
human type of tubercle nacillus.

CASE 1.

This patient, a boy of 6 ysars, had previously receivsed
hospital treatment following on injury to his right foot, the foot
at this time being swollen and painful. There was no history of
tubserculosis in his family.

On admission the Liantoux Test was positivs. His right
foot was swollen and painful and a discharging sinus was present
over tne dorsum. This sinus was scraped and the condition improved
temporarily, only to relapse later, when signs 0f toxic absorption
appeared and the inguinal glands on that side beceme swollen. In
order to save the child's life the foot was amputated in the middls
% of the leg. At this time also abscess formation appeared in
the inguinal glands and they were incised. rollowing this heeling
ocecurred rapidly and the patieunt was dismissed well one ysar after
his accident.

Hadiologicsl examination on admission revealed the dissass
t0 be situated in the scaphoid bons. Cwing to the zreatly increased
density, the appsarance was very simiiar to tihat seen in Kohler's
disease.

Tubercle bacilli wsre isolated from the sinus by both
cultural and animal inoculation methods. No tubercls bacilli were,
howsver, isolated from tne pus of the inguinal glands, which con-
tained abundant streptococeci. Biological test showed ths

isolated bacilli to be of human typs.

CASE 2.

-Two years prior to his admission to hospital this boy,
aged 7 years, had experienced tenderness and slight swelling in the
region of tne left breast. His family history was fres from

tuberculosis and there was no record of his having received any

injury.
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On admission the lisntoux Test was pdsitive’and-a
fluctuant abscess shout the size of & plum was oresent deep
to the left nippls. This abscess required repeated aspir-
ations, but eventually disappeared. - | ,
Radiological examination showed tie preéance of
dissase in the 4th left rib, in which a small area of disease
with cavity formstion could oe seen.
{he tubercle bacilli isolated from this case were so
obtained by anical inoculation methods. liicroscopically they
were seén to be short, evenly staining organisms. Their type

was demonstrated by biological meauns.

CASE 3. ’

This patient, who was 1} years of age, developed her
first sign 4 months before her admission to hospital. At this
timse swelling appeared in the region of the right ankle. No
record of injury was obtained, but her family history was bad.
Her fathsr, one brother and her paternsl cousin were all sufferers
from tuberculosis.

On admission the Mantoux Test was found positive. On
thé outer aspect of the lower % of the rizht l1lseg an induratsd
swelling was present, over which was situated a small sinus. A
small fluctuant area was present over tne anterior aspect of the
middle % of the left tibia, and there was considerable semi-solid
swelling of the lsft elbow. After a period of treatment lasting
over 13 months all these lesious appeared to have become inactive;
therefore this child had suffered from active tuberculosis for
17 mouths.

wadiologically bone dissase was found in thres sitss,
namely, the lower end of the right fibula, the middle % of the
left tibia, and the lower % 0of the left humerus. In no case

was the sdjacsent boue affectsd.
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fubercle bacilli were isolated from the abscess pus
by both cultural and animal inoculation methods. Micro-
scopically_they were long, regularly staining organisms. The y

were proved to be eugonic by cultural means.

CASE 4.
This boy, aged 1% years, was admitted with a history
of heving fqllen dow: stairs and oruised his chest. Three

weeks after this accident a swslling appeared 2" from the left
border of the sternum and at the level of the 7th costal
cartilage. Hié cister was at that tims a pafient in Mearnskirk
Hospital suffering from tuberculosis of the hip joint.

On sdmission the lMasntoux Test was found to be positivs.
An apscess was found situated as described above. After several ’
aspirations it unfortunately broke down and was eventuaslly scrapsd,
a small sequestrum peing removed. After having been under treat-
ment for 11 months the sinus appeared to be firmly healed and the
patient was dismissed well. As fer ss can De estimated the diesass
appsars ﬁo have veen active for 1l months.

fadiologically there was very definite disease of the 7th
left rib, obut at some distance from where tnsg avbscess appearsd.
The affected portion of tne boue itself was considerapnly thickened
and sequestrum formation could be seen.

Tubercle pacilli were isolated from this case by both
cultural end animal inoculation methods. Kicroscopically they
were sesen as long, evenly staining orgaunisms. Their sugonic

character was dsemonstrated by cultural means.

CASE 5.

This patient, & boy of 13 ysars, had previously undergone
a course of treatment in the hospital, which was interrupted by
his parsents removing him against medical advice. His family

history was negative and there was no record of trauma.
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| Ou admission the Lentoux lest was positive{ It was
seen that his previous lesion had droxen down to fqrm an ulcsr
about the size of a five-shillinz pisce, situatediover thé'uppér
part of the sternum. 4 diffuse swelling was present immediately
below the angle of the right scapuls; this, howéver, rapidly
disappeared. After a period of 5 months' treatment he was 2gain
removed by his parents, and although the condition was much im-
proved, it was not hsaled. Taking into consideration the length
of time the lesion had been present on the'first occasion, it would
appear tnat he had suffered from active tubserculosis for at lsast
14 years.

Hadiologically the only area in waich disease was
definitely demonstrated was in the 10th left rib at a point approx-
imately 6" from the spinal column.

Tubercle oacilli isolated from the discharges of this
case, by both cultural and animal inoculation methods, werse seen
microscopically to pe both short and loung organisms. When testsd

by biolbzical methods they wers found to be of human type.

CASE 6.

This patient, & boy of 9 years, fell while playing and
injured his left wrist 7 months before his admission to hospital,
and again 5 months later. His wrist pegan to swell 4 months
before sdmission, aud refused to subside. There was no record
of tuberculesis in hie family.

Ou sdmission the liantoux Test was positive. His left
wrist was swollen and discoloration was present over‘the lower end
' Movement at tihe wriét joint was slightly limited.

of the ulna.
An abscess, which made its appearance below the swelling, subsided

after being aspirated several times.
It is now 9 months since he was admitted, and the con-

dition sesms now to be inasctive:; in all, there is a history of at

lgast 1 ysar of tuberculous activity.
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sadiolozically there was slight bore involvement with
periostitis at the lower end of the left ulna. Considerabls
thickening of ths soft tissues was present.

The strain of tubercle bacilli isolated from this case
was s0 oobtained by both cultural and animal inoculation methods.
kicroscopically they were seen to be short, regular, acid-fast
organisms. When tested by culturael means thsy were found to bs

eugonic.

CASE 7.

This patient was & girl of 5 years of age. Shs had
guffered from a lesion of her right great toe, which had been
regarded as & chilblain for over 18 mouths ovefore rner admission
to hospital. Eer family history was nezative for tubsrculosis,
and no record of injury was ootained.

On admission the Liantoux Test was found to be positive.
Two abscesses were present - one over tus right great toe and the
other over the imner condyle of the lsft humerus. Both rsquirsed
repeated aspirations, but owing to the extent of tne disease in the
tog it was eventually amputated. It is now 11 months since her
admission, and although the toe amputstion wound is firmly healsed,
the elbow is still active =and presents a discharging sinus. In
this case there is a history of almost l% years of active tubserculosis.

Radiological examination revealed the pressnce of active
tuberculsr disease of the lst proximal phalynx of the right great tos;
the disease at this site appsarel to be hypertrophic. A more é&x-
tensive but similar type of lesion could be seen in the lowsy % of
the left humerus.

Tubsrcle vacilli were isolated from the pus from the left
elbow by both cultural and animal inoculation methods. kicro-
scopically they wsre seen to be reszularly staining acid-fast organ-
isms of medium length. Their sugcnic cnaracter was demonstrated by

culturael mesus.
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CASE 8.

One month before her admission to hospital, this patient,
a girl of 4 years, fell and is reported to have sustained &n injury
to her right elbow. There was no record of tuberculosis in her
family. |

On admission the hiantoux lest was found to ove positivs.
The right elbow was held flexed &t 200, ard was swollen, an abscess
being preseunt vehind the lower part of the humerus. Ihere was
some discoloration,and thickening extended up to the Jjunction of
the middle and lowser thirds. Unfortunately after she had been under
treatment for some months the abscess broke down to give rise to a
sinus, and about the same time signs of intra-pulmonary involvement
appeared. She has now been under treatmeut for 15 mouths, ami
although there has osén considerable dimimation in the activity
of the dissase, neither the osteitic nor tne pulmonary lesions are
healed.

Radiological examinstion revealed the presence of osteitic
thickening of the lower end of the right humerus.

Tubercle pacilli were isoclated by animsl inoculation slons.
Microscopically they were seen to be short, rsgularly staining acid-

fast bacilli. +heir euzonic crarsctsr was demonstrated by cultural

means.

CASE 9.

This patient, a girl of 13 years, sustained a blow on her
left elbow 3 months before her admission to hospital. rollowing
this her elbow began to swell and the diagnosis was made radiolog-
ically. Her family history was bad, her mother having died of
pulmonary tuberculosis.

Onn admission the kiantoux Tsst wag positive. The left
elbow was swollen and held flexed chiefly by pain. An abscess
1" in dismeter was present over the uppsr end of the left ulna.

Swelling and tenderness were present over the dorsum of the left
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hand and definite tubercular involvement of both luugs was
apparsnt. After she had been undsr treatment for 3 months
swelling and pain appeared in tne risght elbow joint. It is now
1l ysar since she sustained her origiunal injury, and the diseass
is still activs.

fadiological examination revealed bons disease to be
present. in 2nd left metacarpal and in the uppsr % of the left
ulna. Zxamination of the rizht elbow at = later date showed
destruction of the lower end of the right humerus, with periosteal
thickening of the lower % of the shaft.

The strain of tuocrcle bacilli isolated from this cass
by cultural means was seen, microscopically, to consist of both
long and short acid-fast organisms. They were found to be

sugonic by cultural means.

This boy, azed 4 years, had suffered from a swelling omn
the left side of his bpacz for 5 months before his admission to
hospital. His father had died some time previously from tuber-
culosis. No history of trauma was obtained.

On admission the lantoux Test was found to be positive.
An sbscess was present npelow the left pectoralis ma jor and a sinus
discharging below the right zluteal fold. iThere was no limitation
of movement in the left shoulder joint, but definite disease was
present in the left humeral shaft. This area was eventually
opened up asnd a large sequestrum removed. After haviug been under
treatment for 18 months, or 23 montahs after the deévelopment of the
first sign, the condition appeared to nave oecome inactive.

Radiological examination revesled the presence of disease
of the upper portion of the left numeral shaft just below the epi-
physeal plats. A large cavity was present, in the centre of which a
sequestrum was lying.

Tubercle bacilli were isolated by the animal inoculation

method. They were seen microscopically to be short regular scid-

fact/ R
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orgenisms. When subjected to biological test thsy were found to

oe of human type.

This patient, a boy of 3 years, vresented a history of

injury to his rizht elbow 2 months before his admission to hospital,
the albow veconming swolleu adout tinis timse. Inere was no record
of any previous tuvberculosis in his family.

On admission the Liantoux lest was positive. The right
eloow was fixed at 1200 by spasm and considerable pain was expserienced
on attempted movemént. 4 fluctuant abscess was pressut over the
outer side of thae Jjoint, wnich rsguired repeated aspirations, but
which was eventuslly incised and scraped. After naviug been'under
treatment for 11 months, or 13 moutins from his first symptom, the
condition became inactive.

Radiological examination revealsd disecase of the olecranon
process of the right ulna. Thers wag but little periosteal rsaction.
It was doubtful whethsr or not the lower end of the humerus had besn
involved.

Tubsrcle bacilli were isolated from the abscess pus by
animal inoculation methods only. liicroscopically they were seen to be

medium length, acid-fast organisms. their type was demonstrated

by biolozical means.

I SCHLLANZEOUS LESIONS.

SUNMARY.

KNumber Trauma familisr Average Average dur-
Typ6 of Present Tubercul- | Age ation of
Cases in - osis in - (Years) activity
: ‘ - 3
Human 11 45, 4;«; 45 -4L/‘u 5 l'i_é yrs.
Bovine - - - - -
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In this group the length of activity is the shortest
found for cases snowing involvement of bons, while the incidence
of trauma and of familiar tuberculosis is amongst the highest
regcorded. The rediological appearances of ths lesions were of
a varied character and did not appsar to follow any definite

sequences .

(g) SOWRT TISSUE LESIONS.

(1) 14 cases of tuberculosis of the soft tissuss
caused by tubsrcle nacilli of the human type.

CASE 1.

This boy, who was ¢ years of age, vresented a history
of injury followed by swelling and aoscess formation of the left
thigh 6 months before admission. nere was no nistory of
tuberculosis in his family.

On admission his zensral condition was good. The
Mantoux Test was foumd to ve positive. fhres sinuses wsre
present in the left thigh, the uppger one in toe inguinal region
and the other two at & lower level on the inner side among the
adductor musclés. An sbscess about tine size Of an orange was
present over the medial femoral condyle, and it broke down event-
ually to form a sinus. following treatment tise sinuses healed
and tine patient wss diemissed well 9 montias after his admission to
hospital. Over all, tae child appsared to nave suffersd from
active tubsrculosis for at least 14 months.

radiological examination of the left femur revealsd no
abnormality in the bons.

Tubercle bacilli were isolated from the abscess pus by
the animsl inoculation method. microscopically they were seen
to be of medium length snd stout. their eugonic charactsr was

demonstrated by cultural meaus.
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CASE 2.
This patient was a girl of 10 years, who,5 months befors
admission, fell and injured her right hip. Twc months later shs

began to lose weight and show Bigns of gensrsl dsbility. Cne
month before admission she complasined of pain in the riznt groin,
while 2 weess vefore admission she complsiued of pein in the left
groin, and opegan to limp. Her maternal auut had died from tuber-
culosis, while her cousin suffered from tubsrculosis of the wrist
joint. |

On asdmission tans mantoux [est was found to bs positive.
ixamination of voth hip Jjoints and of the spine fsilad to reveail
any abnermality. These clinical findings were confirmed radiol-
ogically. An abscess was present in tne riznt lumbar region at
the level of the upper lumbar vertebras. lepeated examinations
failed to disclose asny bone focus as ths orig;n of the disease.

It is now 10 mouths since she was first sdmitted, or 1
year since the lesion originally appeared, and although the lesion
is much improved, it is not yet healed.

Tubercle bacilli were isolated from thie abscess pus by
snimal inoculation methods. Microscopically they wers seen to e
short, rezular, acid-fast organisms. Their type was proved by

biological msaus.

CASE 3. |
This patient, a zgirl of 10 yeérs, has only a short
history of disability of 2 montus' duration prior to admission to
hospital. fhe first symptom noted was pain in the left hip.
No history of trauma was ootained, but several of her paternal
relatives had suffered from pulmonary tuverculosis.

On admission the kantoux Test was positivs. There was
no deformity of the left hip, obut the movements of rotation'and

abduction were limited, and an abscess wss present over the left
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great trochanter. Radiological examination of the pelvis and
lumbar spine was negative. It is now Y montns since the first
symptom appeared, aud although the abscess hag largely disappeared,
the condition has not yet healed.

The strain of tubercle pacilli isclsted from the a&abscess
pus was s0 ovtained by botn direct culturael and animal inoculation
methods. liicroscopically they were short, stout, regularly
staining, acid-fast organisms. Whern subjected to biological tsst

they were found to ve of human type.

CASE 4.
This boy, a&ged 11 years, nad previously underzone treat-

ment in Mesrnskirk Eospital for oulmonary tuberculosis.  One year
later he was re-admitted with an sobsceéss situated over his right
scapula. No history of injury was obtained, but his family record
was bad. - His mother suffered from pulmonary tubsrculosis, while
his two brothers z8d been treated in liearnszirk Hospital at various
times for non-pulmonary tuberculous“lesiohs and his sister for a

pulmonary condition.

On edmission the liantoux Test was positive and an abscess
about 13" in diameter was present over the right scapula. All
movements of the shoulder joint were free and painless. Radiol-
ogical examination of the affected parts was negative. After ne had
been under treatment for © months, swelling appeared in the region |
of the left knee joint. At first there was slight limitation of
full flexion, but &s the swelling pezan to éubsida, free movement
was rest;red. Here azein radiological examination pro;ed negative.
After he had undergons a period of 16 months' treatment the condition
appeared to be healed. There weas never any sign of reneswed
activity of tkhe pulmonary lssion.

It is difficult to state accurately the length of time this

boy had suffered from active tuberculosig, but i the pulmonary

lesion be neglected, it may be stated as approximately 2C months of



- 106 -

active non-pulmonary tuberculosis.

Tubercle bacilli-wsré isolated from the knee abscess pus
by animal inoculation methods. Microscopically they were seen to
have a long-headed appesrance and werse of human type by biological

test.

CASE 5.

This girl, aged 3 ysars, appears to have been unwell for
over 1 year before her admission to hospital, following an attsack
of measles. ter family history.was nezative for tuberculosis,
and there was no history of trauma.

This case was admitted as one of the lumbo-sscral spine.
The liantoux Test was positive, and an abscess was present over the
upper part of the sacrum. 4 sinus with a foul-smelling discharge
was present over tne right mastoid process, while another, also
discharzing, was situated over am enlarzed gland on tne posterior
border of the right stsrno-mastoid. After peinz scraped out and
packed with iodoform both these sinusés healed, and whether or not
they ﬁere of tubsercular origin was not definitely proved. The
sscral apscess required repeated aspiration, but it eventually dried
up and was excised. At this operation the abscess cavity was found
to be a cyst-like sac attached to the sacrum Dy a solid stalxk. Its
contents consisted of pus and two hard bodiss lize lemon seeds.

Kadiological examination of the lumbo-sacral spine was
quite negative.

ubercle ovacilli were isolated from the pus of the sacral
abscess by animal inoculation me thods. Microscopic examination
showed them to be short, acid-fast organisms, which, when subjected

to biolbgical test, proved to be of humen type .

CASE 6.
This girl, aged 10 years, was admitted after having bsen

111 for about ¢ montihs. Phere was no history of trauma, but her
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father suffered from pulmonary tubsrculosis.

On admission her general condition was poor. The
Mantoux Test was positive and abscesses were prssent over both
wrists and the outer side of the left aungls. 2adiologiceal
examination of these sites revealed no bons diseass. After she
had been undsr treatment for 13 mouths she developed an acute
broncho-pueumonic phthisis, from which she died 1 month later.
Post-mortem examination served only to confirm the clinical
findings.
| Tubercle bacilli were isolated by cultural methods from
the abscess pus, and were found microscopically to be short, stout,
acid-fast organisms. When subjected to cultural test they proved

to be sugonic.

This patient, a boy of two years, has a history of having
fallen 6 months before his admission to hospital. Two months later
a swelling was observed over the right ankls. His father suffered
from pulmonary tuberculosis.

0n admission the kantoux fest was found to be positive,

and swelling was present over the right internal malleolus. There

was, however, no limitation or psin on movemert. ine right knee
joint was also swollen, but not painful. There was no limitation
of movement and no free fluid in the joint. In addition to thess

lesions the soft tissues of thne lst fiuger of the left hand were
swollen, and, lastly, active tuberculosis was present in both lungs.
radiolosical examination failed to reveal bone disease in
any of the lesions, but it showed considerable thiccening of the séft
tissuss. 4 few weeks after admission the swelling of the right
malleolus became fluctuant and required aspiration. It is now

7 months since this child was admitted, aud although he is much im-

proved, he is still far from healed. He has thus suffsred from

active tubsrculosis for at least 1 year.
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Tubercle bacilli were isolated by both cultural and

animal inoculation methods from the pus of ths right anx«le

8a08cess. licroscopically they were seen to oe long,‘thin and
headsed. Their type was proved by viological means.
CASE 8.

This boy, aged 13 years, had a history of 1 year of ill-

health, characterised chiefly by abdominal discomfort and occasionsal

sickness. His family history was pbad, two sisters having
recently died from tuberculosis. There was no history of trsuma.
On admission the Liantoux Test was positive. Three super-

ficisl abscesses, sach avbout 1" in diemeter, were preseut on the left
arm. Generalised tendernsss was present all over tre abdomen.
o masses were palpable, out definite signs of peritonitis wers
preseunt. 4 large pleural effusion was present on the right side.
This boy made & zood recovery, aud after nhaving veen under treatment
for 8 months was dismissed well.

Tubercle vacilli were isolated from the pus of the forsarm
abscess by both cultural snd animal inoculation methods. Hiero-
scopically they were short, evenly staining, acid-fast organisms.

Theirléugonic charscter was demonstrated by cultural means.

CASE 9.
Six weeks prior to her admission to0 hospital, this girl,
aged 8 years, developed a series of abscesses. Her family history

was negative for tuberculoéis and tuere was no nistory of trauma.

On @dmission the iantoux lest was found to ve positive, and
apscesses were present on the left arm and foresarm and on tne leﬁt
calf. fhe lunzs were clear. All ths sbscesses required aspiration,
to which treatment they yielded, with the exception of that on the left

forearm, which broke down to form a sinus. Six montins after her
admission all the lesions were healed, and she was dismissed well.

Radiologioal.examination of both earms and tibiae revealed no bous

disease.
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Tubercle bacilli were isolated from tue abscess pus by
voth ¢ultural and animal inoculation methods. Kicrcscopically
they were short, regular staining, acid-fast organisms. Their

eugonic character was demonstrated by cultural test.

CASE 10.
This girl, aged 1C yesrs, suffered from scarlet fever
immediately prior to tus onset of ner tuvercular lesionus. During
her convalescence from fefer and 3 weexs before her admission to
this hospital she complained of pain and swelling of the right fore-
arm, which was followed in a few days by swelling of the left knee.
Phere was no history of injury, but her family history was positive
for tuberculosis, her mothsr having died about 1 year previously of
pulmonary disesss.
On admission the liantoux lsest was found to e positive.
A fluctuant swelling about the size of an egg was present on the
right forearm. The left knes was swollen, movement peing limited
by pain. The foresarm abscess required several aspiratious, but not
s0 the knes. Kadiolozical examination of the affected parts revealed
no bone disease, and after a period of 13 months' treatment she was
dismissed well.
Tubercls bacilli were 1isolated by animal inoculation
meéthods from material removed from the arm abscéss. Microscopically
they wers seen to uve long, thin, evenly staining organisms. Their

eugonic character was demonstrated by cultural meanus.

CASE 11.
This patient, a boy of 14 years, toox ill only a few weeks

before his admission to hospital.  His first symptoms were cough

and siciknsss. His family history was negative for tuberculosis,

end no record of trauma was obtainsed.
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On admission the Liantoux lest was found to be positive,
and definite effusion was present in the left pleural cavity.
An abscess was piesent over the left ulnar Styloid process, which
required aspiration. One month after admission & large abscess
formed in his right calf. This sbgcess was desp and sxteusive,
and, in order to secure suitable drsinage, was incised. After
8 months of treatment all lesions healed and he was dismissédrsoon
after. |

fubercle pacilli were isolated from both the arm and the
leg abscesses by animal inoculation. kiicroscopically they were
seen to ne loug, headed, comma-shaped orzanisms. In charactesr,

as proved by cultural methods, they were sugonic.

CASE 12.
This patient, a boy of & years, first expsrienced
trouble when his right calf became swollen and painful 4 months

prior to his admission to hospital. His family nistory was

negative for tuberculosis, and there was no record of injury. }

On admission the liantoux Test was positive, and a small |
abscess was present over the external aspect of the middle of the
right thigh, & lerzer abscess, about 2" in diameter, being present
in the medial aspect of the rignt calf. Ine s&;n over the calf
abscess was discoloured and threatening to bresk down. After
several aspirations tne abscesses dried up and healed fairly rapidly.
This patient was under treatment for 6 months, so that, in all,

the condition had veen active for avbout 9 months.

CASE 13.
This patient,'a zirl of 11 years, developed, 4 weeks

pefore admission, a small swelling over the rizht edge of the

sternum, and very shortly after this & swelling in front of the
lsft elbow. Her parsuts attributed this latter swelling to her

occupation - that of an errand girl - as she wes 1u the habit of
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carrying heavy baskets in ths "croox"™ of her left arm. Her
family history was negativs. |

Un admission tne Mantoux Test was found to be positive.
The whols left elbow was swollen and held slightly flexed; all
movement was limited by pain, and an abscess was situated over
the anticubital fossa. A purplish indurated area, 1" in diametsr,
was situated just to the side of the right sternal margin at thne
5th and 6th costochondral junctious. A third lesion found at
this time, which toox tiie form of a tender indurated swselling
about thse size of a walnut, situated at the Jjunction of the middlé
and lowsr thirds on the outer aspect of the left calf, developed
later into an abscess.

Rediological examination of the affected aresas revealsad
no bone involvemsent. After a period of treatment extending
over l4 months, or 18 months after the appearance of the first
sign, this zirl was dismissed well.

fubercle bpacilli were isolated from the abscess pus by
animal inoculation methods. They wers mierOSGOpically seen to
be short, regularly staining, acid-fast organisms, and were found.

by biological test to be of human typs.

CASE 14.

This patient, & girl of 16 ysars, was admitted after
having been urmwell for almost 2 years before admission. During
this period her chief symptom appears to have besn transient
pain in the right hin joint, accompanied by limping. No history
of injury to this region was obtained, but her father was found
to suffer from pulmonary tuberculosis.

Un admission tine liantoux I'est was found positivs. The
right thizgh was held flexed at the hip and adductsed. It was held

by spasm in this position, and all movement was painful. Two
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sinuses wers present over tne rizht inguinal lizament and an
abscess was situated over the upper and outer aspect of the right
thigh. Repsated attenpts to trsce any of taes sinuses to a
bone focus or to reveal the presence of boue disease in any part
have been quits uselsss. She has now been under treatment for
1 year, but there is no improvemsnt in the local condition, while
the zeneral condition is, if anything, worsse.

Tubsrcls ovacilli were isolated from the abscess pus by
guinea-pig inoculation. licroscopically they were ssen to be
evenly staining, acid-fast bacilli, which when tested by biolog-

ical means proved to be sugonic.

(ii) One case of tubsrculosis of the soft tissues
causged by tubercle bacilli of bovine type.

CASHE 15.

This patient,‘a boy of ¢ years, had been ill for only
1 month before his admission to hospital, the first sign being
the development of sn abvscess pshind tie right ear. His family
history was negative, aud no record of trauma was obtained.

On admission the lentoux Test was found positive, ard
disease was noted at two sites. "ne first of these has already
been mentioned, namely, behind the right sar. This avscess,
from wnich pus was removed by aspiration, nad no counnection with
bons. The second site was in the middle third of the left calf,
wﬂere a fairly large abscess was present, this also being aspiratsd.
sadiologically there was no evidence of bone disecass. After hs
had been under treatment for sbout 2 months he expesrienced re-
current attac«s of headache and vomiting. ihese attacss extended
over a oeriod of about 10 days, at tne end of which tims definits
signs of meningeal involvement appeared. He died 3 months after
admission.

Post-mortem examinatiou revealed tne presence of bpasal
meningitis out no sigu of tiie dissase having spread from ths right

éar to involve the meningss.
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Tubercle bacilli isolated from the pus of the left
calf abscess, by both cultural and animal inoculation methods,
were found microscopically to be medium length, evenly staining
organisms. When subjected to biological test they were proved

to be of bovine typs.

SCrT TISSUZ LESIONS.

SULMARY.

Number | Trauma damiliar Average| Average
Type of Present {ubercul- Age { duration of
Cases in - osis in - | (Years)| Activity
Humean 14 28.5% 57.1% 91% 1l months
Bovins 1 - - 6 3 months™
*Died.

Those cases caussd by the human typse of tubercls
bacillus present tne highest incideunce of familiar tuberculosis
met with thus far. rhe duratiou of activity, as might be
expected, in cases witnh no bone involvement, was relatively
short. Owing to the death of the case caused by the bovine
bacillus, it is not possibls to compare the figures for the

duration of activity.

(h) GL AXNDS.

(i) 13 cases of tubsrcular adenitis, not including
any intra-sbdominal or intra-thoracic lesions,
caused by the human type of tubercle vacillus.

CASH 1.

This patient, a boy of 3 years, nad oeen unwell since
suffering from measles 1 year prior to his admission to hospital.
This attacg of meacles appears to nave beeun complicated by

prieumonia and mastoiditis, tas latter reyuiring opsrative




- 114 -

treatment, and the lymphatic zlends of his neck appear to have
besn swollen from this date. No record of tuberculosis in his
family was slicited.

On sdmission the kisntoux Test was found to be positive.
His gensral condition was poor, and glends enlarged to almost 1"
in dismeter were found in both sides of his neex, while on ths
rignt side aovscess formation was present. He made good progress
up to a point, after which the glands of the left side failed to
decrease in size and were excised. £0llowing this procedurs he
made rapid progress, and was dismissed 1 year after his admission
in apparent good health.

The tubercle pacilli isolated from this case were so
obtained by both direct cultural and animal inoculation methods.

When tested by biological means they were found to be of humen

typs.

CASE 2.

| This boy, azed 3 ysars, had been in poor health since
an attack of measles almost 2 years previously. His brother had
died from pulmonary tuberculosis. \

On admission to hospital the Lkiantoux Test was found to
be pogitive. Znlarged glands werse present in both sides of his
neck, and thers was an abscess in tne supra-sternal notch.
Radiological examination revealed tue presence of enlarged glands
at both lunz roots, but no intra-pulmonary disease was seen. Two

“months after his admission to hospital he suddenly developed signs
of meningeal involvement, from which he died. Unfortunately
permission was not obtained for an autopsy.

The strain of tubercls oacilli isolated from this case
wag ootained by direct cultural and snimal inoculation methods
from the supre-sternal abscess. lnicroscopically they wers
sasn to be medium length, beaded bacilli. Their type was de-

monstrated by biologicsl msans.
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This giri, aged 7 years, was sdmitted after glanduler
swelling had been present for 10 montas. o history of tuber-
culosis could be found in her family. |

On sdmission the lisntoux Test was found positive. Her
general condition was poo0r. A diffuse, indurated swelling of
glandular origin was present in tue left side of the necx, and a
sinus, which had developed 10 days before admission, was situated
over it. It is now 13 months siuce she was adnitted, and the
condition, although much improved, is still present.

The tubercle pacilli isolated from this case were so
obtained by animal inoculation method only. liicroscopically
they were seen to be short, regulerly staining, acid-fast bacilli.

They were found by biological test to ve of human typs.

CASE 4.

Ca

This child, a zirl of 2 years, wes admitted after only
% weeks' illness for observation, as it was then thought probsasble
that she was developing an intra-pulmonary lesioun. Her family
history was negative, and she had had no infectious diseases.

On admission the Liant oux YTest was positive, and apart
from slight hilum adenitis no other lesion was found. Six
months later, however, sike developed a glandular swelling on thé
right side of her mec«, wnich went on rapidly to aoscess formatioun.
It is now a yeésr since her admission and ¢ montns since the de-
velopment of tune cervical adenitis, but the condition is still
agtivs.

fuvercle vacilli were isolated by enimal inoculation
methods from the csrvical abscess pus. Microseopidally they
were loung, evenly staining bacilli, whoee type was proved by

biological means.



CASE 5.
This Dboy, azed 12 years, had suffsred from rigant-
sided cervical adsnitis for 4 months before sdmission.  #or 2%

months of this time he had received ultras-violet light treatment
without apperent venefit to the local conditiomn. He had suffered
from measles in infancy. His family history was negativs.

Cn admission enlsrged glsuds were found situated in the
posterior triangle on the right side of the necxk. After a period
of general treatment they were excised, and the patient was dis-
missed well 8 months after admission.

Tubercle bacilli were isolated from the excised glands
by direct cultural methods. Liicroscopically they were seen to
be short, stout, regularly staining, acid-fast bacilli. lheir

type was proved by biological means.

CASE 6.

This boy, aged 9 years, had undergonse a period of
hospital treatment 5 years pefore Xor tubsrculous disease of the
soft tissuss of tas left xmnee and the right foot. His family
history was bad, his father having died from pulmonary tuber-
culosis.

On admission the Lantoux Yest was found to be positivs.
Examination revealed the presence of enlargzed zlasrnds in the
antsrior and posterior triangles of tne risgkht side of his neck.
On the left side a red fluctuant area was prescut over the uppsr
% of ths sterno-mastoid. asnlarzed glands were prssent in the
right femoral triahgle, complicated by several smell sinusss.
Healed scars were present over the left knee and rignt foot.
After a period of 1 year's treatment he was dismissed wsll.

The tubsrcle bacilli isolated from this case were
s0 obtained from the gland on the left side of the necs by

animal inoculation methods. ilicroecopically thsy were seen to
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be short, regular staining, acid-fast bacilli. Jlhey were found

by biological means to be of human typs.

CASE 7.

This patient, & girl of 3% years, had suffered from en-
largement of the left cervical glands for approxiately 3 years
before admission to hospital. ine comndition nad been aggravated
by an attack of scarlet fever 2 years before admission, at which
tims the gland mass had been incised. Two of patient's cousius
suffersd from tubercuiosis.

On admission the Liantoux [lest was found to be positive.
Two semi-discrets zland masses were praseut in relatipn to a
heaied scar on the left side of tihe mneck. & congiderable arsea
of induration was pressnt round tne scar. Thess gland‘massss
did not subside to any extent under gensral treatment, and were
~evantually exc¢ised. The patient was dismissed well 10 months
after admissiou.

e strain of tubercle vacilli isolated from this case
by enimal inoculation means was found microscopically to contain
both long and short members, both rezularly staining and acid-fast.

Biologicél test revealed them to be of human typs.

CASE 8.

This boy, azed 12 years, nad, following an attacxk of
measles, been under treatment in a convalescent home for gzeneral
debility, and during this period developed adenitis of the right
side of the necxk. No evidence of tuberculosis was found in his

family. ’ \ l ’
Ou transference to LiearnsKirg Hospital the Mantoui Llest

was found to oe positive. Y larze fluctuaut gland about the

size of a hen's 638 was present in the rizht postsrior triarngle

of the neck, the overlying skin beinz inflamed. following a
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course of treatment involving aspiration of the abscess angd

eventually excision of the gland mass, he was dismissed well 7
months after his admission to hospital.

Tubercle wvacilli were isolated from the gzland mass by
animal inoculation methods. iicroscopically they were seen to
be long, thin, evenly staining, acid-fast organisms. Biological

test proved them to be of human type.

CASE 9.

This pmtieut, a girl of 6 years, appeared to have always
been a weaxly child. She had suffered from wmeasles, whoopinug-
cough and chicxenpox. i'here wac also a history of tubercular

uleeration of the eyes, but her family history conteined no record
of tuberculosis. Seven weegks oefore her admission to hospital
swelling of the glands in the right side of her nec< was Observed.

On admission ner gensral condition was extremely poor.
The antoux Tsest was positive, and healed ulcers were present on
the right cornea, aloug with & severe conjunctivitis and marxed
photophobisa. Tie skin over the gland mass was discoloured and
pierced by numerous small discharging sinuses. ihe patient,
however, responded fairly well to treatment and was dismissed
apparently well 11 months after admission.

The strain of tubercle pbacilli, isolated from the zland-
ular asbscess by animal inoculation methods, wae found microscop-
ically to comsist of both long and short members, all of which
were evely staining and acid fast. fhey were shown to be of

human type by bioloszical test.

CASE 10.
This patient, a boy of 4 years, had e¥perienced enlarge-

ment of the zlands in the riznt side of his neck for 5 montas
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oefore his admission to hospital. No record of tuberculosis was
ootained in his family.

On admissiou there wsere sesveral enlarged glands situated
in the rizht side of his necg, ons of which, thne largest, was
fluctuant. The Mantoux fest was positive. After a period of
general treatment, during which little improvemeut was made. in the
local condition, the fluctuant glaund mass was incised and scrapsd.
After this procedures healiug occurred with remarz8ovle rapidity,
and ne was disnisced well after 9 mouths of hospital treatmeut.

The causal organisms were isolated from the affected
zlends by animal inoculstion, snd were found microscopically to be
tubercle bacilli of a long, headed variety. They were proved by

biological meaus to be of human typs.

CAsE 11.
This patient, & girl of & years, was admitted after a
period of 2 ysars' ill health. She had previously suffered from

measles, whooping-cough and chicxkenpox. ier family history con-
tained no record of tubergulosis.

The Liantoux iest was positive om admission. kKxamin-
ation revealsd the pressuce of multiple gland masses, both solid
and fluctusnt, in both sides of the nec«, and along the lower
bordsr of the Jjaw, especially on the rizht sids. 4 discharging
sinus was present =nud a crusted sinus was preseut on the rizht leg,
lower third.

Xadiological examination failed to reveal any bone lesions
of either the mandible or the lowsr limb. After several surgical
procedures involving incision and scraping of tike zlands, combinsd
with general treatment, she was dismissed well 8 mouths after ad-
mission.

Tubercle bacilli of & long, headed type were isolated from
this case by both direct cultural and esnimal inoculstion methods.

Their type was determined by bpiological test.
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CABE 12.
This boy, aged 7 years, had a history of gradually in-
creasing swelling of tine glandsin both sides of his neck, of 2
months' duration. He rad previously suffered from measles aud
chickesnpox. His family history was negative for tubsrculosis.
On admission the lLantoux lsst was positive, and snlarge-
ment of the zlands in tihe anterior trisngles of tae uec« was
present, with soscese formation on both sides. In addition to
general treatment, the glandular aovscesses were incised and
scraped. He was dismissed well 6 months after admission.
| Tuvercle oacilli obtained from this case were isolated
by animal inoculation methods. Ikiocrosccpically they were seen
to be short, regularly staining, acid-fast bacilli. Biological

test showed them to be of human type.

CASE 13.

Trhis girl, azed 12 yesrs, was admitted after 1 year of
ill.health. Her family nistory was rnezative for tuberculosis.

On admission tne child was very ill, snd her éeneral
condition was extremely poor. ‘he mantoux lest was negative.

A large mass of zlands was present iu tne left axilla, and thers
wes e6xtensive disease of Dboth lungs; with cavitation in the left.
Her general condition gradually deteriorated, and she died 3
months after admission.

Post-morten exzsmination revesled extensive tubsercular
disease of both luugs. Apart from the left axilla, enlarged
glands were prescut in the mediastinum and abdomsn. Zxtensive
ulceration of the ilium was preSent.

Tubercle bacilli were isolated by the animal inoculation
method from material removed post-mortem. rhey were found micro-
scopically to be loug, slender, eveuly stasininz organisms. Their

type was demonstrated by biolozical mesus.
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(ii) 2 cases of glandular tuberculosis csused by the
bovine Lype OF tubsrcle oaciilus.

CASE 14.
This zirl, aged 5 years, has a history of 5 months'
intermittent zlandular eulargemsnt. rollowing an attack of

scarlet fever sihe experienced enlsrzement of the glands below the

mandible on the left sids. Phese, howsver, subsided, no surgical
treatment belny necessary. wo months later sne developsd
measles, and the 2lauds again oecame enlarged. inis time, howsver,

they failed to éubside aud were incissd. [nere was no history
of tuberculosis in her family.
Ori admission the Liantoux lest wes found to bs positivs.
Eer zeneral condition was poor. cularged glsids were pressut
just oelow the mandible on the left side, an abscess and two
sinuses beiug situated over them. Aftsr a pesricd of 9 mouthns’
treatment the condition healed aud thne patient was dismissed well.
Tubercle vacilli were isolated from theé glaundular
abscess by both cultursl .and animal inoculation methods. iicro-
scopically they were seen to be long and slender. They were proved

to be of bovine typse by bioclogical test.

CASE 15.

This patient was a boy of 7 years, who had had enlarge-
ment of tine csrvical glands for 4 months before his admission to.
hospital. - It worthy of note that he had never suffered from
any infectious disease, but that his father, ouns sister and two
brothers aad suffered from tuoerculosis.

On admission the liantoux Yect was sositive. Two large
masses of zlsnds were present on tne right side of the neck, and a
dischasrzing sinus was present in the left cheex just anterior to
the extermnal auditory meatus. ~he gland masses were iucised and

scraped, and tne patient was dismissed well & months after nis
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admission to hospital.

Tubsrcle bacilli were isolated from the abscess pus by
cultural means alons. They were sesn microscopically to be
Short, stout, acid-fast organisms." Their type was demonstrated

by biological means.

GLANDULAK JUBZXQULOSIS .

S UMMARY.

Number Familiar Averagse Average dur-
Typs of Tubercul- Age ation of
Cases osis in - (Yesars) Activity
. 4 1l
Human 13 23.0& 6I§ 112 years
Bovine 2 50. 05 6 LI% "

In this group of cases & remsrsfable similarity betwsen
those caused by the human end those csused by the bovine types of
tubercle bacilli cen be seen so far as tie average duration of
activity and the average ages are concsrned. It does not seem
reasonable to compare the incidencs of familiar tubsrculosis in

the two groups in view of the fewness of the bovine cases.
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I. CONCLUSIONS.

A review of the 100 cases which have dgsn studied reveals
several fe=tures of intersst. Boys are attacked more frequently
than girls in the proportion of 5 to 4, a ratio which is trus for
Casee caused oy both human sud bovius types of tuvsrcle bscilli.

Of the 91 cases caused by the human type of tubercle vacillus, 51
were melgs and 40 femalss, while of the 9 cases caused by bovins
infection, 5 were males and 4 were females. Little differsucs
exists, however, in the average ages of thse two groups of patients,
the bovine group nevsrtheéless showing an increase cver the huﬁan
group ¢f 9 montns.

A large difference exicsts vetween tre figures for ths
average duration of activity. Yhose cases due to human infsction
had an avefage duration of 1 year and 10 mouths, while thoss
ceussd by tne bovine type of vacillus had an average duration of
activity of 3 years aud 1 month, almost douole. .fhis also showed
itself in another way, in that tie majority of cases of oovine in-
fection 3id not respond to trestment quite 80 rapidly ss those of
human origin.

Trnere 4id not appear to ove any difference in the rspidity
of tissus destruction between tine two groups of caceg, nor was it
possiblis to discover asny inmcrease in toe time taden for suscess
formetion to 22pesr, Wwahen oOus Zroup was compared with another.
Similarly with tie development of einuses, tke tyose of tie causal
orzanism, whetner aumsn or bovine, 4id not ajpear to slay any sart,
but this occurrence was dependent rather om the prssence or avsence
of sscoumdiary iunfsection.

Puovsrculsr complicatious, 0y woicso is wsant a spread of

disesse from its orizinal site, asposesred 10 ove more frequent in

thoss csses caused by the soviue type of oscillus. 0f 91 czses
infezted by the human type of tuossrcele vacillus, tuvercular com-
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occurred in 11 or 12.1 per cent., while in 9 cases caused by

povine infeetion complications oceurred in 3 or 33.3 per cent.

This latter percentage was obtained from rather small figurss,

aud it is perhaps unwise to lay too much stress on it.

rampiliar tuberculosis was found in a comeiderable number

of cases, no matter from which scurce tune causal organism was

derived.

Those caused by tiue human typs

exhibited 34.06 per csnt.

of familiar tuoerculcesis,

of

tubsrcls cacillus

infected by the bvovine type of organism showsd 22.2 psr csut.

In Table XI the principal fsaturses are set out.

whils thoss

mach

section nas peen cousidered ssparately, and is divided into two

by the division of cages of human from thoss of bovine origin.

TARLE X1
Numbsr | frauma |#emili8r |[Average [Average dur-
Site of Type of of Pregent| fubsrcul - Age ation of
Lesion Bacillus| Cases|in - osis in -|({Years)|Activity (Yrs)
) . 10 8
Human 16 12.5% 18.7% 615 310
SPIns " T 8 7
Bovins 3 - 35 « 8o 815~ 31T
__________ TR SV PSR S ISP S —
Human 16 6.25% | 31.25% & 3T§
Bovine 1 - - 215 )
Human 6 |[50.0% | 50.0% 88 218
LNER -
Bovine 1 - - ) o)
ANLLE Euman 6 r50.0,., 16.6% 101% 1I§
CALCIS Bovine 1 - - 12 2715
——————————————————— r-——--—-*r"-—'-"—L"--"———-- .-_—:_6.-- '————--—6——-—-—..
Human 9 11.1% 33350 312 115
DACTYLITIS
Bovine - - - - -
------- Human 11 [45.4% 45.4% 5 * lIg
MISCELLAN .
Bovine - - - - -
___________________________________________________ e et e e e = e = -
SOUT Euman 14 |28.5% | 57.1% 9T i
1188ULS 3
Bovine 1 - - 6 T2
————————— Humen 13 - | 23.0% 615 =1
GLANDS : 1
Bovine 2 - 50.0p 6 112
Human 91 |20.8. | 34.06% 615 115
TOTAL 10 1
Bovineg 9 - 2202’70 6:‘2‘ 5-1-2
i
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Of the 100 cases considered in this investigation &
died, and the details of tinese cases are pressuted in taoular
form below = Table iff- In ali.easss the cause of deasth was
tuberculosis, and of these, 6 were caused by the humsn type of
bacillus and 2 by the bovine.  OFf the 91 humen strains examined
6.5 per ceut. caused death, while of the 9 bovine strains 22.2 psr

cent. caused dseath.

TABLE  XII
fype of llumber rauma damiliar | Average | Average Duration
seusal of Present Mubercul- Ags of Activity
orzanism}) Deaths | In - osis in -] (Years) (Years)
. - . 6 S
h - . s e— w——
uman 6 50 O;o 15 112
Boviue 2 - - 9 L1
12

Iu tne conclusions drawn from tne study of 100 cases of
non-pulmonary tuberculosis occurring in children upder 15 years of
age, the points of interest which have emerged ars summed up velow:-

1. The incidence of the disease was higher in boys than in

girls in the proportion of 5:4.

2. The causal agent was found to be a human strain in 91

casss axrd of bovine origin in 9 casss.

3. ~  The incidence of sex in relation to the bacillary strain

was found to be the same as for the group as a whols.

4. The age at onset was practically the same in the two groups.
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A cousiderabls difference was oovserved in tne duration
of activity. In the cases due to human infection the
average period was 1 year and 10 mounths, while in those from
which the bovine tyoe of pacillus was isolated, the averags
duration was 3 years and 1 mouth, thst is, practically

doubls.

From tne clinical aspsct tuere 4id not appear to ove any
difference in the repidity end degree of tissue destruction
between tne two groups, nor was any correlation estaplished
between tias formation of avscess or sinus and tie strain of
infecting organism. Complications were more frequently
observed in tie cases im whicn the infection was bovins,
there beluz 3 or 33 Qer ceut. as agaiust 11 or 12.1 psr cent.

in the othsr and larger group.

Familiar tubsrsulosis was found in a considerable numbsr

of casss.




I wish to express my sincere thanks to those who have
helped me in the production of this work, and in particular to
Dr. John A. Wilson, Physiclan Superintendent of Mearnskirk
Hospital, for his helpful criticism and kindly encouragemsnt.
To my colleaguss in that hogpital I wish also to record my
gratitude for their ungrudging assistance and kindly

forbearance .




- 127 -

Jo BIBLIOGRARHY .

Report of lsd. Officer of Health, & aszow, 1923.

Fraser J.: J. Exp. led., 1912, 16, 423.

Mitchell, A.P.: Ed. Led. J. 1914. 13, 209. |
Blacklocg, J.iW.5.: ed. ies. Council Sp. Rept. 1932. 172.

Price R.k.: Canad. Pub. Health ¢., 1929, XX, 7 July.

(OIS R

Villemin: Bulletin de 1'dcadémis de Lédicine, 1865.

7. Xoch, R.: Die setiologis der tuberxulose Berlinklin Wochen-
scnrift, 1882. Ho. 15.

8. Hevolta: Giorualed'inat e risiol, 1689, kasc. 1.
9. Laffucci: xeforma Ledica, 1&90.
10. gomith, Theobald: Tr. Ass. Amm. Physicians, 190%. 18, 108.

1l. Duberd, Batsillon et Terre: ievus de la [ubsrculose, 1898.
p. 13.

12. Park, W.H. and Krumwiede, C.: J. Med. kes. 23. p. 234.
13. British Royal Comm. on Tuoerculosis, final Report, 1911.
l4. Gabet: +The rundamentals of Bacteriology (iorrey), 1929. p. 206.

15. Eastwood, A. and Griffith, ¥.: Supp. 42ud Ann. Rep. Loc. Govt.
Board. lew Series, 1914. No. 68, p.8.

16. Cumming, W.H., Hartfall, S.J. aud Thomson, J.G.: J. Path. Bact.,
1931. 34, p.1l57. -

17. Uhlenhuth and Xylandsri Berlinklin Wschnschi., 1908. XLV, 1346.
18. Loweustein: Wienglin. Wschi., 37, 231.
19. Sumiyoski, Y.: Z. [uberk., 1924. 39, 333.

20. Uhlenhuth and Xylander: Tuberk. Arbeit. a. d. Kaié. Gesundh.,
1909. 32, 1&68.

2l. Donges: Z. Hyg. Infekt. Kr., 1913. 75, 185.

22. Petragnani: Luovi terreuni culturali per batteriologia Sperimen-
tale, 1922. 76, 219-224.

23. chy, ®».G. 8nd SOulG, MeHo:s Jo InfGGto DiS-, 1925- 36, 168.
24. Corpor, H.J. and Uyei, N.: J. Lab. Clin. Med., 1928. 13, 469.



25.

26.
ar.

<. 28,

29.
30.

3l.
52 .

35,

4.
35 .

- 128 -
Sweansy, H.o. aud mvanoff, Li.: Tubercle, Lond., 1930.
11, 404.
Dorset, Mn: .Arﬂ. kledo JO 19020 3, 5550
Griffith, A.S.: J. Path. Bact., 1920. 23, 129.

British Royal Comm. on Tuberec., 1911: HKinal Rept., Pt. II.
App. Vol.1l, p.39. .

British Royal Comm. on Tuberc., 1911: iHinal Rept. p.4.

Britisk ioyal Comm. on Tuberc., 1907: 2nd Int. Rept., Pt. I.
ppo 25"'6:

Park, W.E. and Zrumwiede, C.: J. ked. Res., 1910. 23, 245.

Blacklock, J.%W.S8.: ied. kes. Uouncil, Spec. kept., 1932.
No. 172, p.24.

Griffith, A.s. and Sumwmers: Lancet, 1933. Vol. 1., XVI,
p. 875.

Griffith, A.S.: Lancet, 1915. 1, 275.

Griffith, A.5.: A System of Bact., 1930 (H.M. Stat. Off.,

Lond.), 5, 1928.




