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4. INTRODUCTION.

From earliest times tuberculosis in its various forms
has been régarded as one of the greatest scourges affect-
ing mankind. The history of medicine is rich in refer-
ences to the ravages of the disease and since the inception
of Public Health measures it has ranked as one of the
greatest problems to be faced.

Although the abdominal variety of the disease occupies
a position of minor importance in comparison with the
pulmonary form it presents an interesting problem with
aspects peculiarly its own. .

Phe origin of the disease being related to the ali-
mentary tract, it follows that in the majority of cases
the route of infection is the oral one, food being the
vehicle of infection. When it is taken into account that
the condition belongs essentially to childhood and the |
early‘years of life the question of milk's association
with the disease is obviously of the greatest importance.
Many workers have shown that the contagium vivum in abdom- .
inal tuberculosis is of the bovine type in a large per-
centage of cases. The English Royal Commission on
Tuberculosis in 1911 reported on 29 cases of abdominal
tuberculosis (mesenteric glands) finding.14 to be of boviné
typre, 13 of human and the remaining two mixed. In 1910
the Journal of Medical Research recorded a series of cases
of which 46 per cent between the ages of five and fifteen
years were of the bovine typé. In Blacklocksi) series
of 66 cases with primary abdominal tuberéulosis, 54 or
approximately 82 per cent were found to be of the bovine
type. According to Savagg 40 per cent of cows in this |



country are infected with the-tubexcle baciilus and at
least one per cent of cows infective at any one time.

The Medical Research Council, Special Report Series No.
18&3) showed that in Glasgow, tuberculous infection in
raw milk samples was found to be 1%3.4 per cent; in milk
pasteurised by the flash method 2.5 per cent; and by the
holder method 1l.1 per cent. Fully 70 per cent of the
milk supply of Glasgow'undergoes this last process and of
the remaining 30 per cent half is untreated and half
treated by the flash method.

These measures alone must account for a considerable
decrease in the incidence of abdominal tuberéulosis but
side by side with them must be ranked other measures no
less important. Included in this category are the geﬁ-
eral improvements in the standard of living, particular;y
in housing conditions which have been a marked feature of
the post-war era of Public Health Administration. In view
of the progress made in the past and with anticipation of
further advance in the future it is not too much to hope
that the continued efforts of our Public Health Services
may in time solve completely the problem of abdominal
tuberculosis.

In the following study of abdominal tuberculosis an
| attempt has been made, first to interpret the true signi-
ficance of the various causative factors, including an
analytical review of one hundred selected cases, and
secondly to survey the field of the subjéct from the point
of view of Public Health Administration.

I wish to express my indebtedness to Dr. J.A.Wilson,

Physician Superintendent, Mearnskirk Hospital, Glasgow,



who afforded me every facility for the completion of this

work and was ever ready with helpful criticism and encour-

agement.
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B. HISTORICAL SURVEY OF ABDOMINAT TUBERCULOSIS.

(1) Early Accounts of the Disease.

In Scotland all forms of tuberculosis became com-
pulsorily notifiable under the Tuberculosis Regulations
of 1914. Thus was opened a new source of reliable data
concerning the various manifestations of the disease which
had been lacking since tuberculosis was first recognised
as a definite entity. As the nineteenth cegtury bro-
gressed tuberculosis came more and more to the forefront
as a public health problem of the first magnitude. Owing
to the influx of individuals to the rapidly growing in-
dustrial centres it was brought home to these communities
the extent of the disease, the spread of which was being
aggravated by the degree of overcrowding and vitiated
conditions which surrounded the affected individuals.
Administrative measures of control were launched, the
efforts at first being solely directed against the pul-
monary form of the disease. In England and Wales the
pulmonary form only was made notifiable until the Regu-
lations of 1912 were passed to include all types of the
disegse.

The reasons for the minor rfle occupied by abdomin-
al tubereulosié were threefold, firstly this form of the
disease was not so prevalent as the pulmonary or surgical
types, secondly a definite diagnosis was more difficult
to ascertain and thirdly the abdominal variety was neither
crippling nor was it an open source of infection as were
the other fomms.

Prior to notification the records of abdominal tuber-.
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culosis are scanty and the available literature not
fruitful. The condition was undoubtedly known to the
early physicians. The first reference with any possible
bearing on the subject is found in the writings of Hippo-
crates on "scrofula“. The word is derived from the
Greek "scropha" a pig, and six hundred years later Leo-
_nides (1535) referred to the glandular nature oi the
swelling, particularly in association with the neck. Galen
also applied the term to lymphatic glands and noted that
they developed a scirrhous hardness and were not prone

to suppurate.

At this early date it is obvious that the term was
not applied to any specific condition but probably in-
cluded all forms of glandular tuberculosis along with
certain syphilitic conditions and other inflammatory states
affecting both the soft tissues and the osseous skeleton.
It apparently corresponded in meaning to the term "struma"
of the latin writers.

During the sixteenth and seventeenth centuries
scrofula began to be distinguished from other glandular
tumours and it appeared to be a popular diagnosis for a
congsiderable number of ailments in children until the
study of pathological anatomy shed a different light on
the subject. It was then proved that the name covered
chronic inflemmatory changes in various.tissues. Follow-
ing on this increased knowledge of morbid}anatomy during
the eighteenth century we find a new term coming into use
- namely tabes mesenterica - the Latin word tabes meaning
a "wasting away", being applied in the same way as the

Greek word phthisis was in pulmonary tuberculosis.
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Sir Thomas Watson writing in the early part of last
century connected the two terms as follows. "One form
of scrofulous disease common among children is what is
called 'tabes mesenterica'. Phthisis is applied to the
same disease in the chest to which tabes is applied in
the belly." He then went on to say, "This (tabes mesen-
terica) is not only a common but a very fatal disease in
children and young persons. The glands of the mesentery
enlarge and become charged with tubercular matter, but
they very rarely suppurate, Their enlargement is commonly
connected with tubercular disease and ulceration of the
mucous follicles of the intestine and the little patients
die because the lacteals are no longer able to take up
from the food a sufficient supply of nutriment: they die
starved. But some few do recover from tabes mesenterica."

Under the designations "atrophia" and "phthisis mes-
enterica" the nature of the disease was recognised more
or less in many of the systematic works which appeared
towgrds the end of the eighteenth century and the idea of
the starvation of the patieﬁt owing to obstruction of the
lacteals was supported at that time.

According to Gairdn:; it would appear that Baglivi
about 1750 was fhe first investigator to employ the term
tabes mesenterica. However no specific disease was re-
ferred to as he also discussed "mesenteric fevers" which
may have included typhoid fever and other allied conditions.
In his article on tabes mesenterica written in 183%5, W.B.
Joy refuted this theory that starvation followed mechan-
ical obstruction of the chyle, stating that such a degree

of obstruction was wmmusual. _Here we have the first



suggestion that the toxic phenomena far outweigh the
mechanical in clinical importance.

The term tabes mesenteriég was apparently not a
popular one in Italy, France, Germany or other European
countries at that time. In France during the eighteenth
century we find records of a chronic abdominal disease
occurring in children which went under the popular name
of "carreau". This disease was fully described by the
French pathologist Jean Baumes in 1787. He accepted it
as a fundamental fact that the diseasé originated in the
mesentery. "Young children" he said, "are very subject
to emaciation succeeded by atrophy, at the same time they
take on a cachetic habit and the abdomen becomes infil-
trated and dense, afterwards indurated and almost always
painlessly. This diseaée has been as badly named as it
has been ill described. It is certain it has its seat
in the mesentery and taking into consideration the tumi-
fication and resistance of the abdomen, some have given
to this the wvulgar and metaphorical name of carreau: others
looking only to the principal effect of the obstruction
in the course of the chyle across the mesentery have
named it atrophy of infants."

Bichat, the French pathologist, in 1805 in his dis-
course on the disease described the clinical appearance
such as it might be met with today. "The carreau is
the engorgement of the glands of the abdomen. It comes
on commonly in infants from the second to the eighth year.
It declares itself first by pains, disturbed digestion,
frequent habitual diarrhoea, the belly is distended, there

are frequent vomitings -~ there is delicacy of the ékin,
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flaccidity, puffiness, heightened colour of the mucous
membrane, small pulse, frequent difficulty in breathing,
lactessent urine ..... debility, feebleness in movement,
little development of the intellectual faculties. The
tension of the abdomen is due to the swelling of the
glands and to gaseous matter. When the gases do not
exist it is possible to feel the swollen glands but'this
in the most rare case. Sometimes there is voracious
appetite, 2t other times anorexia, abdominal pain, compli-
cation with worms. The general symptoms are the disturb-
ed respirations, which arise no doubt from the consecutive
enlargement of the thoracic glands; +the marasmus which
some authors have given as a characteristic sign. At
last the strength diminishes, the tumification of the
belly is enormous, pain is excessive and shifts in position
according as the mesentery is displaced by the movements
of the patient, diarrhoea is habitual. Towards the close
ascites or infiltration of the lower limbs supervenes.
There is no disease which reduces the infant to a more

frightful state of marasmus."

This clinical description of the disease, written
130 years ago, has been quoted in detail to show how
closely it corresponded with the present day conception
of advanced tuberculous peritonitis. Here we have also
reference made to two important complications, firstly
the involvement of the mediastinal glands and secondly
the terminal appearance of ascites,condition not previously
mentioned. Stress is also laid on the frequency with
which gaseous distension of the abdomen obscures the en-

larged mesenteric glands. -



The question of an infeetive virus was first raised
by Bordeu in 1818, the cause inwhis opinion being "une
sorte de miasme scrofuleux'. This view was supported
by contemporary writers at the time, the milk of scrofulous
nurses and the milk and flesh of tuberculous cows being
suggested as a possible source of the "scrofulous virus'.

However some considerable time was to elapse before
this view was generally accepted. Hirsgg)writing in
1885 criticised this theory and referred to "the sgpeculative
attempts to prove the parasitic nature of the hypothetical
virus, which latter may appear to have found support in
the discovery by Koch of the so-called bacillus of tubercle!
Further criticism was levelled at Baumes, a contemporary
of Bordeu, as follows, "Baumes says that scrofulous nurses
may give these diseases to their sucklings, but he is in
our debt for a proof that they have ever done so. The
assertion that the milk of tuberculous cows induces scro-
fula rests upon mere hypothesis; not a single well-
authenticated case of that kind has occurred, whereas it
can be shown that the whole population of villages has
eaten the meat of tuberculous cattle for years together
(and doubtless drunk the milk of tuberculous cows) without
any increase in'the amount of scrofula having been remarked
among them."

The epoch-making discovery of the tubercle bécillus
by Koch in 1882 and his method of animal inoculation threw
an entirely new light on the subject, proving that many
_ cases of scrofula were tuberculous in nature. The re-
sults of this detailed work constitute the outstanding

feature in the history of all forms of tuberculosis. Dur-
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ing the intervening fifty years since then the amount

of experimental research carried out has been both varied
and considerable but although verified and amplified on
numerous occasions the original findings of Koch have
undergone no essential modification.

From this point onwards the nature of the disease
becomes much more circumscribed, recorded data become
more reliable and owing to the increasing field for bac-
teriological and pathological investigation a definite
division has been laid down between abdoﬂinal tuberculosis
and the broader term scrofulosis which embraced a wide
variety of conditions in paediatrics.

It was not until the advent of notification that the
declining incidence of abdominal tuberculosis became fully
evident. Before coming into force this piece of legis-
lation met with coﬁsiderable opposition and when first
proposed at the Parisian Congress of 1888 was turned down
as of no practical value. Russe%g writing in 1905 con-
sidered the idea "chiefly noteworthy as a wérning of the
direction in which science, without practical discrimin-
ation, is moving.ﬁ However the passage of time modified
this adverse opinion and when finally notification came
.into force in 1914 a new era of reliable data was opened

up.

(2)_Death Rate for Abdominal Tuberculosis in Glasgow.

The declining incidence in the prevalence of abdom-
inal tuberculosis presents an interesting study in epidem-
iology requiring detailed examination to reveal the true
significance of the various Egctors at work. The material

utilised in this investigation is the death rate per
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100,000 for abdominal tuberculosis recorded in Glasgow
from 1915 onwards. Graph IA illustrates the death rate
for abdominal tuberculosis per 100,000 for all ages from
the year 1914. It will be observed from this graph that
with slight variations the incidence of the disease shows
a definite decline from 21 per 100,000 in 1914 to 3 per
100,000 in 193%4. When a comparison is made between this
curve and Graph IB which represents the'death rate per
100,000 for all non-pulmonary forms of the disease for a
similar period, a fair degree of parallelism will be seen,
the two peaks in the latter curve for 1923 and 1930 being
due to an increase in the number of deaths from tubercu-
lous meningitis.

However it would be incorrect to assume that in
Graph IA we have a complete pictorial representation of
the changing incidence of the disease during the last two
decades. In order to obtain this it is essential to
consider in detail not only the many different factors at
work in bringing about the decline but also the effects
of these factors on the different age groups. Table I
shows the death rate per 100,000 for the different age
groups from 1915, to 193%4. These figures are graphically
represented by the four curves of Graph II, the intervals
of time being laid off on the abscissa in quinquennial
periods. Now it will be seen that each one of those
quinquennial periods represents a different phase in the
social and industrial life of the city, phasesin which
varying and at times antagonistic factors were at work
influencing the economic and domestic surrounding of

certain classes. During the years 1915-1919 the effect
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TABLE I.

ABDOMINAL TUBERCULOSIS
Death Rate per 100,000: 1915-193%4.

-lyr 1-5yr 5=10yr 10-15yr All Ages
1915 109 T4 27 19 17
1916 132 91 30 23 20
1917 115 63 23 24 17
1918 106 67T 22 21 17
1919 70 63 26 14 14
1920 66 30 26 12 12
1921 54 40 12 15 10
1922 42 51 14 15 11
1923.. 46 62 13 8 12
1924 23 51 8 17 10
1925 26 43 14 15 10
1926 23 21 12 8 7
1927 22 24 6 6 6
1928 33 19 11 5 6
1929 14 24 11 6 6
1930 8 17 9 4 5
1931 10 10 7 13 6
1932 10 13 3 5 5
1933 5 16 4 6 4
1934 19 4 3 5 3

of the war is outstanding, thé abnormal conditions of
which will be discussed later. From 1920 to 1924 the
community benefited from the period of post war prosperity
but also suffered from the first effects of the increas-
ing housing shortage which were further aggravated by

the return of men who had been in army service. The
next quingquennial period 1935-1929 saw the launching of

strenuous campaigns against the evils of over-crowding,
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but also during‘this period economic distress became

accentuated, making its presence most felt among the

poor. In the final five years 1929-193%4, we have an
- era of increasing s tability, both social and economic
accompanied by the benefits derived from the various

municipal schemes of environmental improvement.

Referring again to Graph II the outstanding feature
is the marked drop in the incidence of the disease in
the youngest age group, from 105 in the 1915-1919 period
to 49 in 1920-24. During the former period points to
be considered include the effects of a lower birth rate
combined with the benefits accruing from the war time
prosperity, on the other hand owing to the rationing of
food certain commodities were difficult to obtain. What
would appear to be of more importance is the fact that
at thisltime the outdoor clinics were short-staffed and
overcrowded, rendering accuracy of diagnosis more diffi-
cult. Thus many cases of infantile diarrhoea may have
been notified as abdominal tuberculosis bringing about
an inflated incidence of the disease. TFor the succeeding
quinguennial periods the decline is maintained but is
less prominent, running a similar course to the 1-5 age
group.

Further reference to this graph shows that in the
two older age groups namely 5-10 yr. and 10-15 yr. paral-
lelism is more e#ident but the decline is slightly greater
in the 5-10 age group, from 24 in 1915-1919 it falls to
4 in 1930-1934, the 10-15 age group falling from 19 to 6
in the corresponding period, the total fall being less
than in the younger age groups.

Graph III reveals the -relative frequency of each
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age group for the four quinquennial periods.. The differ-
ent age groups are plotted on the abscissa or X axis while
the death rate for each period is recorded on the Y axis.
In the curve for the 1915-1919 period the most prominent
feature is the high level, 105 occupied by the O0-1 age
group and to a lesser degree the level of 70 by the 1-5
age group. In the other three quinguennial periods the
decline is most marked in the O-1 age group giving a
‘relative increase in the 1-=5 age group for each period.

What is the significance of the dramatic drop in
the 0-~1 age group? Does this indicate a pure saving
in life or is it correct to infer that the onset of the
disease is merely delayed, making a later appearance in
the older group? In attémpting to interpret this varia-
tion it is essential to realise the different factors
coming into play in the two age groups. In the O-1 age
group the individuals are in the stage of infancy, being
kept in close association with their mothers; it is in
this stage that the benefits accruing from the pasteuris-
ation of milk and the increasing degree of control of
pulmoﬁary tuberculosis in mothers would be most noticeable.
It is also in the first year of life that infantile diarr-
hoea is most prevalent. Increased facilities for obser-
vation as would be provided by welfare clinics would tend
to diminish errors in diagnosis in connection with the
two ailments thus decreasing the number of cases notified
as abdominal tuberculosis.

On attaining the 1-5 age group there is a consider-
able alteration in the environmental conditions surround-
ing the child. From this point onwards the individual

child becomes less of a parésite relying entirely on
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maternal succour and can be considered more as an inde-
pendent unit and as such comes to a greater extent under
the influence of its immediate surroundings. In other
words it is at this period of the child's life that the
evils of overcrowding become manifest, including the
influences of contact with active cases of pulmonary
tuberculosis.

Thus it will be seen that these varied and interest-
ing changes in the death rate for abdominal tuberculosis
cannot be attritubed to any one cause but are the result
of the various factors mentioned.

In Graph IV the death rate is recorded for each age
group in individual years giving in more detail the data
of @Graph II. It will be observed that there is a general
increase during the war years, explainable by errors in

Jdiagnosis occurring in overworked clinics. The curve

of the 1-5 age group follows the curve of the 0-1 age
group until 1917 when there is a marked divergence with
the appearance of a peak in the former curve reaching its
maximum in 1923. It is of some significance that during
the war and in the immediate post-war years the high
wages then paid tended to keep at work men who were
really unfit on aceount of pulmonary tuberculosis and
nérmally would be having institutioﬁal t reatment. The
influence of such aésbciation would make its presence
felt by an increased incidence in this the most suscep-
tible age group. The decline in the other age groups

is well maintained with an absence of any marked irregu-

larity.
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Conclusions. —

It will be seen from this historical survey that
abdominal tuberculosis has been known to man since the
earliest medical writings. Although at first ill-
defined and obscured by other conditions with a super-
ficial clinical resemblance, scientific research based
on an increased knowledge of both pathology and bacteri-
ology has revealed the condition as a definite entity.

A fact of more importance is.that this increased know-
ledge of the disease has been accompanied by a diminution
in its incidence. It would also appear that not only
has it declined numerically but the disease in its
present type is of a more benign form than that described
by earlier writers. These gratifying changes in the
nature of the disease must stand as a tribute to the
ever-improving standards of living and fo the successful

efforts of preventive medicine.
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- C.__THE SCOPE OF THE INQUIRY. "

The source of material for this investigation has
‘been derived from one hundred conéecutive cases notified
as "abdominal tuberculosis" in the Glasgow area during
1933 and 1934. These cases were restricted to children
under the age of 15 years and were all considered suit-
able for institutional treatment and as such were admitted
to Mearnskirk Hospital.

The term abdominal tuberculosis has been employed as
a heading to include tuberculous lesions affecting the
abdomingl lymphatic glands, the peritoneum and the intes-
tihal'tract. Genito-urinary tuberculosis has not been
included in this series. The lesion in each case was
primarily an.abdominal one ags far as could be ascertained
by case history and clinical findings. This excluded
intestinal lesions secondary to pulmonary foci. In a
few casesfgﬁsubsidiary tuberculous lesioné were also note
ified, such as cervical glanddlar involvement. In some
‘cases the conditions were notified as a doubtful tuber-
culous lesion and were admitted to hospital for further
observation as well as treatment. Thus it was found
necessary to investigate and reviée carefully the diag~
nosis in many cases, the object being to utilise the
resources available in a modern hospital to make a defin-
ite diagnosis between the tuberculous and non-tuberculous
cases, to make a practical classification of these tuber-
culous cases and where possible to d etermine the type of
bacillus found. In 2Il the cases coming from tuberculosis
dispensaries, the provisional diagnosis of abdominel

tuberculosis had been made chiefly on clinical findings
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and on a history 6f symptoms which indicated the pro-
bability of the condition. However if we consider in
detail the typical history of such a case it will be
noticed that there is a lack of specific information
that wbuld lead to a certain diagnosis; The child may
present a picture of ill-health, with vague abdominal
tenderness accompanied by a story of loss of weight,
diarrhoea, night sweats and periods of febrility. 1Is
this a tuberculous case? Is it necessary for the child
to be detained in hospital for prolonged treatment as a
case of tuberculosis? Such symptoms might be due to a
mild or early tuberculous peritonitis or mesenteric aden-
itis, on the other hand the actual cause might be mal-
nutrition or rickets, a combination of both either alone
or associated with a tuberculous lesion.

To illustrate the question further a comparison
might be drawn between the diagnosis of abdominal tuber-
culosis and other tuberculous lesions. In pulmonary
tuberculosis the history is usually more specific, phys-
ical signs definite, examination of the sputum in many
cases gives conclusive results while the details supplied
by radiological examination are of the utmost value. In
tuberculous infection of bones and joints the physical
signs including shortening of limbs and other deformities
ate in many cases typical, also pus can often be obtained
from formed abscesses and a diagnosis made on bacteri-
ological findings. Even in cervical adenitis the access-
ibility of superficial glands lends itself to an easily
made pathological examination. Now it will be seen that
in abdominal tuberculosis these factors are non-existent

or similar only to a very slight extent. Keeping these
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points in mind further investigations were carried out

and as well as the clinical data the value of radiological,
bacteriological and immunological findings as aids to
diagnosis were carefully considered.

From the diagnosis the next step lay in the consider-
ation of the course of the disease, the duration of acti-
vity, the reaction to carefully regulated institutionﬁl
treatment and the development of complications. Finally
the correlation of the disease with environmental con-
ditions was fully investigated including nutrition, hous-
ing and contact with other forms of tuberculosis.

As well as the consideration of individual cases
or individual groups of cases there arose the question
of the administrative measures necessary to control the
problem of abdominal tuberculosis as & whole. Are the
present resources adequate? Is the present decline in
the incidence of abdominal tuberculosis satisfactory?

Or should the numbers be fewer when one considers the
great increase in social welfare within recent years?

The question of hospital accommodation must also
be considered. 1Is treatment in a fully equipped modern
hospital essential for all cases? To what extent can
they be controlled and treated through tuberculosis
dispeqsaries only, and to what extent might they be
treated by residence in a convalescent or country home?

In these circumstances of course the cost per head would

show a considerable reduction when compared with

hospital treatment.
The scope of the inquiry is thus seen to be a
general one and considers the problem of abdominal tuber-

culosis from a comprehensive angle.

9636 569696 3 5 I B ¥ 3 ¥4 %
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D. THE INVESTIGATION OF ONE HUNDRED SELECIED CASES. ,

(1) Number - Sex and Age Distribution.

The total number of cases investigated was one
hundred. In order to clarify future references it would
appear to be appropriate to state here that in the total
of one hundred cases, seventy-two were found to be def-
initely tuberculous, fifteen‘definitely non-tuberculous
and in the remaining thirteen the presehce of é tubercu~
lous lesion could not be established with certainty and
they weie accordingly classified as of doubtful tubercu-
lous origin. The reasomns for including the different
cases under these headings are fully detailed in the
section on diagnosis.

As might be expected the two s exes showed a fairly
equal distribution in the hundred cases investigated,
there being nb obvious reason why one sex in childhood
should be more susceptible than the other. Table II
shows the age and sex distribution of the stated cases.
It will be seen that four age groups are employed, namely
Q-l yr., 1-5 yrs., 5-10 yrs., and 10-15 yrs.; these groups
will be adhered to throughout. the work.

TABIE II.
- AGE AND SEX DISTRIBUTION IN 100 CASES.

=lyr |[1-5yrs| 5-10yrs | 10-15yrs | Total

Male 4 19 19 17 -59

]

Female 4 8 18 11 41

- The greatest frequency occurs in the age group

5~10 yrs. It must be remembered however that in many



21.

cases the source of inférmation must be. considered un-~
reliable - the onset may have been gradual and protract-
ed, the child never having been robust, with the result
that the parents were doubtful as to the exact age of
sickening. The figures recorded here are more or less
in keeping with other autﬁorities. Carsgz)stated that
in mesenteric gland tuberculosis, "which gives the earliest
incidence" 65 per cent occurred between the ages of 5

and 15 years. - The average age for 52 cases was 13.9
years, being fairly evenly divided between the sexes.
Andrew8 recorded 213 cases of tubercular peritonitis 71
per cent of which occurred under the age of twenty years,
the largest group 43.6 per cent occurring between 10 and
20 years, 53 per cent being males and 47 per cent females;
the mortality rate was 10.3 per cent. Cassidy ? found
that of 267 cases treated in St. Thomas' Hospital, 75 per
cent were under 20 years of age and those under 10 years
numbered %% per cent. Males predominated in the propor-
tion of 54 to 45 per cent, the mortality rate being 9.7
per cent.

Further information regarding age and sex distri-
bution was obtained from a series of 491 abdominal cases,
this being the total number uhder 15 years of age alive
in the Glasgow area in May 1926. Here also male children
were in the majority, 57.3% per cent to 42.7 per cent:
regarding the age of onset the greatest number occurred
in the 1-5 age group, 45.7 per cent. The 5-10 age group
was next with 30.% per cent, while the 0-1 and 10-15 age

groups contained many less, 1l.2 per cent and 12.8 per cent

respectively.
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(2)_Environmental @pnditions.

In connection with environmental conditions one
striking feature is that of the hundred cases investi-
gated, practically all of them belonged to that section
of the community which has the poorest standard of liv-
ing and which is financially on a scale able to supply
little in excess of the bare necessities. In other
words, the majority belonged to the class known as slum
dweliers. Investigation of the housing conditions
showed that 60 per cent occupied houses of only two
appartments, while the habitation of 16 per cent con-
sisted of a single room. 14 per cent dwelt in houses of
three appartments, 4 per cent in four-roomed houses,
while one case was reported from a residential institution.
On the basis of the current standard which designates a
house as overcrowded when it contains more than two per-
sons per room, a child under 10 years counting .5, 60
per cent of the houses fell below this standard and of
the remaining 40 per cent the majority were little above
it.

Mrther iﬁvestigation of the housing conditions
showed that the influence of overcrowding appeared to
vary in the different age groups. The O-1 age group or
the state of infancy, as has been already étated is the
age least susceptible to the effects of bad housing con-
ditions. In this series 50 per cent of this age group
fell below the requisite standard, while in the remain-
ing age groups 1-5 yrs., 5-10 yrs., and 10-15 yrs., the
figures showing a deficiency were 54.2 per cent, 60 per
cent and 72.2 per cent respectively, that is, a steady

increase was noted in each successive age group. The
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number of cases being limited to one hundred fuxrther
information regarding housing conditions was obtained
from the 491 cases to which reference has already been
made. The same standards were adopted and a marked
gimilarity was found in the two series. Here again the
youngest age group was least affected with 74.1 per cent
below standard, whiie the oldest age group showed 90.5
per cent below this level. The other two groups occupied
a closely approximated intermediate position. Although
the relative positions of the different age groupé have
remained the same in the two series of cases, the actual
number of houses falling below the standard is much less
in thé more recent series of one hundred cases, indicative
of the improvement in housing conditions since 1926. It
would appear therefore that the individual aged 10-15 yrs.
is more susceptible to the effects of bad housing con-
ditions than the newly born child. '

In the consideration of the important question bf
nutritional factors as contributory causes in abdominal
tuberculosis numerous difficulties presented themselves.
The diet of a child may vary a great deal with advance
in years, and apart from the feeding in early infancy,
no uniform standard can be detailed. The information
obtained from parents in meny c ases is inaccurate and
of ten contradictory. However, provisional classification
was obtained by judging the economic status and finan-
cial resources of each household. Oon this basis three
standards were laid down, firstly those in which to all
appearances diet was adequate and according to parental
information no hardship was felt; these were classifiéd

as "good™". At the other extreme, clgssified as "badw",
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were the obviously ill-nourished and ill-cared-for,
children from largeAfamilies in many cases financially
dependent on unemployment and parish relief. Between
these two extremes a third group was designated és nfair"
in which the economical surroundings were adequate but
not excessive. Accepting these s tandards it was found
that 11 came under the category of "good", while 56 were
recorded as "bad", the remainind %3 belonging to the
intermediate group. When these cases were again allo-
cated to the different age groups, as might be expected
the division was somewhat similar to that coming under
the heading of housing conditions, that is, the age
group 10-15 showed the largest number under the heading
"had" - 64.3 per cent of the group, while only 7.l per
cent could be classified as "good". In the combined
groﬁps 0-5 years the corresponding figures are 54.3.per
cent and 8.6 per cent. Table III shows the figures and

percentages for each group.

TABLE III.
ECONOMIC POSITIONS OF 100 CASES.

Good Fair Bad

0-5yrs 3 (8.6%) 13 (37.1%) | 19 (54.3%)
5-10yrs 6 (16.2%) | 12 (32.4%) | 19 (51.4%)
10-15yrs 2 (7.1%) 8 (28.6%) | 18 (64.3%%)

fnother important question which presents itself in
relation to nutrition as a factor in abdominal tubercu-
losis is the significance of pasteurised and non-pasteur-
ised milk as part of the diet. Here again reliable in-
. formation was obtained with difficulty but as far as

possible the milk diet of the child was placed in one
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of four groups, (1) mother's milk, (2) raw dairy milk,
(3) heat treated milk, and (4) artificial or proprietory
milks. In seventy cases of all ages definite information
was obtained relating to the variety of milk used during
the infancy of each case. 0f this total 36 or 48 per
cent were breast fed, 22 or 29.3 per cent had raw dairy
milk as part of their diet, 14 or 18.7 per cent had heat
treated milk, while the remaihing %3 or 4 per cent were
nourished with artificial milk. The full significance
of these figures is brought out by referring each type
of feeding to the individual age group. This is illus-

trated by Table IV.

TABLE IV
MILK DIET OF 100 CASES

. Heat Artifi-
Age No.of | Mother's Raw Deiry "
Group Cases Milk Milk Tr§ifid ;;ii
O0-lyrs 6 - - 5(83.3%) 1(16.7%) - -
1-5yrs 21 8(38.1%) | 6(28.5%) | 7(33.3%) - -
5‘_10yrs 25 14( 5600%) 3(1200%) 6(2400%) 2(800%)
10-15yrs 23 14(60,.8%) 8(34.8%) - - 1(443%)
Total 75 36(48.0%) |22(29.3%) {14(18.7%) | 3(4.0%)

The striking feature is the high percentage (83 per

cent) of cases under one year fed on raw dairy miik, this
being far in excess of any other group. The number in
this group having had heat treated milk is correspondingly
small (16.7 per cent), the lowest of the recorded figures.
The percentage of cases fed on maternal milk shows an

increase in each successive age group.

In association with environmental conditions
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there muéf~be?cdnSideredfthe important question of the
family history relating to tuberculosis and the history
of contact with any previous case either pulmonary or
non-pulmonary. In the‘hundred cases investigated 26
gave a history of contact with notified cases of juber-
culosis; of these notified cases 17 had pulmonary lesions
end 9 non-pulmonary, including abdominal, meningeal and
bone and joint foci. When the original hundred cases
were divided into the definitely tuberculous and the
definitely non-tuberculous it was found that of the 15
cases proved to be non-tuberculous, only one case (6.6
per cent) had been previously in contact with an individual
suffering from tuberculosis. Of the 72 cases classified
as definitely tuberculous, 18 (25 per cent) gave a history
of contact with other tuberculous patients, 13 (18.1 per
cent) were pulmonary lesions and 5 (6.9 per cent) non-
pulmonary. Of the 13 pulmonary contacts 2 (15.4 per cent)
were age 0-5 years and 8 (6l.5 per cent) aged 5-10 years
and 3 (23%.1 per cent) between 10 and 15 years. That is
of the definite cases of abdominal tuberculosis in con-
tact with active cases of phthisis 15.4 per cent were
under the age of five years, and 64.6 per cent were be-
tween the ages of 5 and 15 years. It is interesting to
note that in one case only was the mother recorded as
suffering from pulmonary tuberculosis and here the age
of onset in the case of the child was below one year,
Thirty-three of the hundred cases gave information
of a positive family history, 23 of pulmonary lesions
and 10 of non-pulmonary lesions. In}ll cases the history
was positive on the paternal side, in 6 on the maternal

side, in 3 both paternal and maternal, while 13 referred
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to other cases in the same-generation. In the defin-
itely tuberculous cases the percentage with a positive
family history was nearly double that found in the non-

tuberculous cases.

(3) Mode of Onset of Disease.

In the investigation of this questidn the problem
of inaccurate and unreliable information obtained from
parents again presented itself. However by careful
questioning, particulars about points of relevant inter-
est were elicited, stress being laid on the acuteness of
onset, the relation of the disease to the previous health
of the child and the prominence and order of appearance
of the early symptoms.

0f the hundred cases 26 gave a history of sudden
onset and in 74 the disease made its appearance in g
gradual manner. Loss of weight was the most constant
feature reported by parents, this being present in no
fewer than 87 per cent of the cases. Abdominal pain was
present in 71 per cent, diarrhoea in 55 per cent, abdom=-.
inal distension in 52 per cent and vomiting in 45 per
cenﬁ. Night sweating and cough were reported in 50 per
cent and 40 per cent of the cases respectively.

Abdominal pain was the first indication of the ill-
ness noted by the parents in the majority of cases, 48
of the total of one hundred: diarrhoea was the first
symptom in 20, loss of weight in 17, abdominal distension
in 10 and vomiting in 5. The abdominal pain noted was
variable in character, was mainly of a colicy type sit-
uated in the lower abdomen and of a recurrent nature.

The question of the previous health of the child as
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a factor of importance could not receive a definite
answer. The significance of this was based on the gener-
al impression of the parents. In 40 per cent of the cases
the previous health of the children had been considered
good, 31 per cent poor and 29 per cent fair. Regarding
the importance of previous infectious diseases no outstand-
ing result followed investigation; the incidence of infec-
tion of course was lowest in the youngest age group of
cases. Measles was the most frequent condition recorded
in each age group followed by whooping cough and pneumonia.
The significance of previous diseases affecting the
respiratory system will be referred to later in connection

with the pulmonary complications of abdominal tuberculosis.

(4) Course of Disease.

In congidering the sequel of events in abdominal
tuberculosis reference must first be made to the pathol-
ogical changes which underlie the clinical phenomena. In
primary abdominal lesions the alimentary tract forms the
portal of entry. In the post-mortem room it is not un-
common to find the mesenteric glands to be the seat of a
tuberculous lesion without any evidence of tuberculosis
in any other organ or tissue. Calmette has shown that
the tubercle bacillus can penetrate the intestinal mucosa
without deaving any trace of its passage, the entry Being
effected through a lacteal to the neighbouring lymphatic
glands. Having reached this physiological barrier be-
tween ingested potential infection and the systemic system,
further progress depends on both the virulence of the
invading organism and the degree of resistance set up

by the host, the essential elements of the latter being
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either acquired or hereditary. In many cases the con-
dition may remain limited to a localised mesenteric
adenitis, the process of caseation beiﬁg followed by
calcification. Further spread of the disease may be by
one of two routes, either by the blood stream or by the
lymphatic channels. When disseminated by the blood
stream the bacilli may be deposited in other organs of
the body, possibly giving rise to pulmonary, meningeal

or peritoneal foci, the extreme being represented by

the typical miliary tuberculosis. Through the lymph
channels the organisms pass directly from one group of
glands to another, the dissemination of the disease being
neither so rapid nor so extensive as by the blood stream.
As the diséasn progresses one of the most important
structures liable to be involved is the peritoneum, a
field which would appear to be particularly suited to

the propagation of the tubercle bacillus. The spread

is usually accompanied by clinical phenomena of the great-
est significance, but the exact origin of tuberculous
peritonitis must still be considered doubtful. The con-
dition may have a primary origin derived directly from
the intestine without apparent involvement of the mesen;
teric glands or it may be blood borne from some distant
focus,. The possibility of a caseous mesenteric gland
rupturing its contents into the peritoneal cavity must
always be remembered.

The reaction of the peritomeum to invasion may vary
widely; one extreme is represented by an acute general-
ised tuberculous peritonitis, sudden in onset and in
most cases ending fatally. More frequently the condition

is insidious, the inflammatory changes being chronic in
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nature and accompanied by numerous adhesions with a
potential danger of intestinal obstruction. Occupying
an intermediate position between these two extremes are
other pathological conditions affecting the peritoneum
which may fall under two headings, firstly those cases
in which ascites is present, the peritoneal lesion here
being a miliary one. Under the second heading is a
clinical picture in which caseation with resultant matt-
ing and adhesions form e prominent part. Carson suggests
that the caseous variety has an entirely different aeti-
ology from both the ascitic and the adhesive varieties and
is a later stage of mesenteric gland tuberculosis arising
from extravasation of caseous material from glandular
masses.

It will thus be seen that the pathological changes
may vary widely in both character and extent, the accom-
panying clinical features being diverse but in keeping
with the morbid anatomical changes.’ The legion may be
limited to a simple glandular involvement or tabes mesen-
terica, these glands in favourable cases undergoing cal-
cification with little or no constitutional upset, the
condition being compatible with apparent good health. As
already stated this localisation and subsidence of the
disease depends on the virulence of the infection and on
the resistence of the individual. It is in connection

with the latter that the importance of environmental

features comes under consideration. It is quite con-

ceivable that a well-nourished child living in healthy
surroundings might show little or no reaction to a degree
of toxic invasion which would markedly affect a chilg

exposed to the ill effects of .deficient nutrition and

evil housing.
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When the disease extends beyond the limits of the
mesenteric glands a wide variety of clinical sequelae
may result. Dissemination through the blood stream may
give rise to widespread‘foci in various organs, these
lesions varying in severity from superficial tuberculides
to eitensive active lesions in pulmonary, cerebral or
other tissues. The following two cases illustrate these
extremes.

CASE I, W.h., male, aged 8 years. Had a sudden onset
of illness 6% months prior to admission, the onset simu-
lating an acute surgical emergency. Abdominal laparotomy
revealed tubercuious mesenteric glands with involvement
of the peritoneum. The abdominal wound continued to
discharge, the child going steadily downhill, a fatal
termination resulting. Necropsy showed considerable
ma tting of'the peritoneum, numerous tubercles being stud-
ded over the surface. On sectioning the lung multiple
small tubercles were found scattered throughout the pul-
monary tissue. Small tuberculomata were also found in
the brain, being located in both cerebral and cerebellar
tissue.

CASE 11, 0.G., male, aged‘13 years. The subsidiary
lesions were of minor clinical importance. The abdominal
lesion was ]limited to a tuberculous infection of the
mesenteric glands. After three months in hospital
superficial abscesses, about three in number, appeared
on the left forearm. Complete cure folloﬁed aspiiation
but a guineapig Iinoculated with the pus proved to be
tuberculous.

As well as this generalised spread there may be

extensive local invasion of-.the peritoneum which may be
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either acute or chronic in nature. In the chronic type
of lesion with the typical doughy abdomen, usually dis-

tended but not painful, the child is in poor health but

not acutely ill, the symptoms taking the form of general
malaise accompanied by slight irregularities in tempera-
ture.

CESE III, J.M'K., male, aged 14 years. The onset here
occurred about one year prior to admission. Loss of
appetite combined with loss of weight and an increasing
distension of the abdomen were the salient features. This
child ultimately made a good recovery but the progress of
the case was complicated by the appearance of a pulmonary
lesion, the significance of which will be considered later.
During the early period of residence there was only a
slight variation in temperature and pulse which is illus- -
trafed‘in Chart I. |

The cases of acute abdominal tuberculoéis are not so
common, the clinical history is usually a short one and
 ’the onset comparatively sudden. The patient shows all
»;the manlfestatlons of severe toxaemla with sw1nglng tem-
}perature and .rapid pulse rate'i most of these pases end
fatally., | - _ : .
| lfﬁ;SE IV, H.K., maie, agéd 9 years. The symptoms com-—
mencéﬁ o?e¢m§qth;befo:9.admission to hospital. Abdominal
pain‘was;seﬁére and‘accombanied by diarrhoea. Examination
revealed a considerable degree of rigidity of the abdom-
inal wall with considerable matting of the underlying
structures. The signs of toxaemia were marked, the
temperature varying between 97°F and 101 F. Death occurrea
after a stay in hospital of five weeks.A Posf mortem exam-

ination showed an extensive tuberculous peritonitis with
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- considerable recent adhesions present: the mesenteric
glands were also extensively involved.

. Between the acute and chronic stages just mentioned
lies another group in which the clinical manifestations
occupy an. intermediate position and might be designated
sub-acute. In many of these cases free fluid in the
peritoneal cavity is the outstanding feature. Here
again the condition is usually painless, the signs of

toxaemia may not be marked and the variations of tempera-

. ture inconsiderable.

CASE V, R.D., female, aged 7 years. Gave a history
of gradual onset; the child was seen to be listless and
- complained of a feeling of weight in the abdomen which
was noticed to be distended. There was also a tendency
to breathlessness and occasional attacks of diarrhoea.
After admission to hospital several pints‘of ascitic
fluid were removed from the peritoneal cavity, the tubercle
baciilus being readily cultured froﬁ the fluid. This
" child made a good recovery but during the early period
5,of treatment the temperature showed wide variations as
'shown on Chartjrr Thls elevation of temperature soon
‘sub31ded following institutional treatment.

- Another variety of the sub-acute condltlon is re-
'epmesented by those cases in which caseation with matting
and inflltratlon of the mesentery are the outstanding
features, the ev1dence of toxaemia being more evident
than in the ascitic variety.

CASE VI, S.P., male, aged 10 years. Sickened tﬁree
months prior to admission, abdominal distension and pain
being accompanied by alternating constipation and diarr-

 hoea. The child was very ill on admission and died
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three weeks later. Post mortem examination showed the

the mesenteric lymph glands were enlarged,rc;seous, and

fused together. Chart III shows the pulse and tempera-
ture variations before death.

It would appear that no definite line can be drawn
between this last variety and the cases of acute tuber-
culous peritonitis.

One other condition remains to be mentioned, that
is the presence of intestinal ulceration. This condit-
ioﬁ would appear to be found only in advanced cases and
‘:ﬁight be‘considered a terminal phenomenon. Post mortem
exaination showed it to occur most frequently in those
cases with well marked pulmonary lesionse.

In classifying the vérious forms of the disease it
' is important to remember that the more urgent and grave
manifestations may appear suddenly in cases which are
apparently progressing satisfactorily towards a stage
of inactivity. '
7 vThis point is illustrated by the following case.
© CASE VII, M.M'V., female, aged 8 years. mhis child
was admitted to hospital with a history of abdominal pain
- and- loss of waight céVerihg a‘periOd‘of one month. Glan-
‘vduiéi méssés~wére palpable in the abdomen, the case be-
ingidiéééifie&.as one of tabes mesenterica. During five
months in hospital the child made good progress, the
improvement in general health being accompanied by an
increase in weight. The temperature, at first varying
between 97.8% and 99.6%F, settled to normal limits as shown
"in Chart IV, and all symptoms cleared up, the chiid being
dismissed"with no evidence of active tuberculosis". TFol-

lowing dismissal she was kept under observation at the



AM. 5 PM. A M. A M.
4 8 124 8 124 8 1248 1248 1248 124 8 1248 1248 1248 1248124812 4281242812

103 —

Bowels
Urlnt



35.

outdoor dispensary and remained free from symptoms for
é period of twelve months, whenvcomplaint was made of
acute pain in the right side of the abdomen. Examination
revealed a palpable mass in the right iliac fossa with
considerable tenderness. Laparotomy showed that the
peritoneum was “"studded with tuberculous deposit, chiefly
calcareous. The bowel was matted together with thin
fibrinous adhesions, particularly in the lower ileum
which was studded with active masses. The appendix was
embedded in a fluctuant mass and was removed. The lower
end of the ileum was anastamosed to the transverse colon.

Diagnosis: quiescent and active tuberculosis present.”
The child made a good recovery.

This case demonstrates how an acute excerbation
may occur in a case apparently quiescent.

When the course of the disease is considered in the
seriegs of cases under review the prognosis will be seen
to be a favourable one in the great majority of individ-
uals with a satisfactory response to institutional treat-
ment. The ten deaths recorded occurred in patients with
advanced lesions on admission and in no case did an early
lesion go on to a fatal termination, while in a few exten-
sive lesions there was a gradual cure.

'TheAsignifécance of secondary tuberculous lesions

outwith the abdominal cavity will be considered under

the hgading '*Complications!'.

(5) Classification in Abdominal Tuberculosis.

Abdominal tuberculosis is a term which is essentially
broad in its meaningland does not convey the same infor-

mation as the terms applied- to the other varieties of
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tuberculosis. It will be obvious from the foregoing
discussion that the disease can be classified on either
a clinical or a pathological basis or a combination of
both. The scope of radiology in the classification of
pulmonary tuberculosis is of considerable value but it
ha® no counterpart in the abdominal variety of the dis-
ease. In this work radiograms of the abdomen were Ob-
tained in many cases, but were fouhd to be of little
value: films taken shortly before death failed to reveal
massive glandular lesions either caseous or partly cal-
cified which weré found on post mortem examination.
Reference to the work of others bears out the fact
that clinical and pathological findings form the standard
basis of classification. Carson described three forms
of tuberculous peritonitis as follows, (1) the ascitic,
(2) the adhesive, (3) the caseous and as already mentioned
drew an aetiologicalldistinction between the caseous
and the ascitic variety, concluding that the adhesive
f&pe was a further stage in the ascitic form, that is
a stage of repair, the fluid having been absorbed ﬁith
resultant adhesions forming. GOpéo divided the whole
field of abdominal tuberculosis under three headings,
glandular, intestinal and peritoneal. He stressed the
difficulty in separatingvthe different peritoneal lesions
whidh might be eifher localised or generélised, accom-
panied by fluid:or by infiltrating masses of omentum
and caseous giéhds, or a combination of these preseﬁt
in the one case. Marshagil)alsociescribed three forms
of tuberculous peritonitis, the ascitic, the fibroid,

(12) |
and the c aseous. Morley recognized two main clinical
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groups in tuberculous peritonitis, the ascitic and the
plastic type, the latter being associated wifh a large
doughy abdomen in which tympanitis was more evident
than ascitic fluid.

It will be seen that there is a marked similarity
in the foregoing methods of classifications, the basis
in each being more pathological then clinical, for
example in the group designated as "plastic peritonitis™
no distinction has been drawn between the chronic local-
ised condition and the rapidly fatal acute generalised
tuberculous peritonitis.

In the classification which follows one has en-
deavoured to bring out as far as possible the parallelism
which exists between the clinical and pathological find-
ings.

Classification of Abdominal Puberculosis.

A. Glandular Involvement - Tabes mesenterica.

B, Peritoneal Involvement - 1. Acute Muberculous Peri-
tonitis.

2. Sub-acute Muberculous
Peritonitis,.

(a) Ascitic
(b) Plastic

3. Chronic Tuberculous Peri-
tonitis.

“These téimS-employed are more or less self-explana-
toxy,”unﬁei‘A or glandular involvement are included all
those casesrwherein the disease is limited to the mesen-
terié glands andlthe clinicél signs correspondingly
slight. kUndei B or peritoneal involvement three var-
ieties are recognised, in acute tuberculous peritonitis
the lesion is rapid in onset and wide in distribution,

the putstanding feature of the case being the extreme
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toxaemia. The second or sub-acute variety includes

two types, the ascitic and the plastic, which although
differing materially in their manifestations, have

this in common, that the disease is not so acute as

the last-mentioned variety yet considerable local act-
ivity may be present, with a moderate amount of toxaemia.
The last group, that is chronic tuberculous peritonitis,
really corresponds to a stage of partial recovery in
which fluid and active caseation are not apparent and

the tendency to adhesion formation is present.

It must be remembered that this classification is
not absolute and a definite line cannot be drawn between
the groups, as any one form may either rapidly or slowly
change to one of the other varieties. A simple glandu=-
lar lesion may suddenly assume the characters of an
acute tuberculous peritonitis, similarly an apparently
healing lesion may flare up and become clinically active

while an acute case may gradually subside into the

chronic stage.

(6) Complications in Abdominal Tuberculosis.

Under this heading it is proposed to discuss other
tuberculous lesions apart from those located in the
abdomen, occurring in the cases notified as primary
abdominal tuberculosis. The lesions may have appeared
either early or late in relation to the original dis-
ease. In consideration of the former circﬁmstances it
must be remembered that both the abdominal and the extra-
abdominal focus may have arisen coﬁcurrently from one
sourcevin which case the one lesion is not truly a com-

plication of the other. However in order to effect a
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practical classification, complications wlll be taken
to include all lesions making their appearance after

the clinical signs or symptoms of a bdominal mberculosis
were manifest. Investigation shows that these lesions
were diverse in both character and distribution, neces=-
sitating some preliminary classification. The lesions
therefore were divided into two main groups, pulmonary
and non-pulmonary, the former including intra-pulmonary,
pleural and hilum forms of the disease. The non-pulmon-
ary group, being wider in its scope, included a greater
variety of lesions affecting both bone and soft tisdsue.
Non-pulmonary complications in the cases under review
were found in only seven cases, the total veing made up
as follows, cervical adenitis, 2; superficial tubercu-
lides, 2; dactylitis, 1; <tubercular cystitis, 1l; and
one case with tuberculomata present in the cerebral
tissue, this being part of a miliary infection. Of these
seven cases four belonged to the group classified as
tabes mesenterica, including both cases of adenitis, one
with tuberculides and one case of cystitis. In the
group of cases of chronic peritonitis two had non-
pulmonary complications, one of superficial tuberculides
and one of dactylitis. The remaining case of the seven
belonged to the group of sub-acute peritonitis, the
complicating lesion being miliary tuberculomata in the
brain. The origin of these non-pulmonary foci would
appear to be due to an implanting of the bacilli from
the blood stream and it is interesting to note that the
most benign complications are found in the clinically
less acute forms of the disease, namely tabes mesen—

terica and the chronic form of peritonitis. These non-
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pulmonary lesions, with the exception of the miliary
one, had little effect on the course of the disease,
being purely subsidiary in clinical significance in
comparison with the abdominal lesion; extreme toxaemia
was not evident in these cases.

in entirely different picture is presented when
an investigation is made into the pulmonary complications
found in abdominal tuberculosis. As already mentioned
this term embraces all intra-thoracic forms of the dis-
ease and from a clinical aspect at the time of examin-
ation were divided into active and inactive lesions. The
diagnosis of these intra-thoracic conditions and the
estimation of the amount of activity were made chiefly
on clinical and radiological findings. In some cases
confirmation of these findings was obtained at post
mortem examination.

Referring to the relationship befween abdominal
and pulmonary tuberculosis, Carson writes as follows,
-"the agsociation with pulmonary tubercle has varied very
'ﬁuch. It is quite unusual to find the association in
mesenteiic gland tuberculosis, nor is it usual in}tuber—v
culous peritonitis, but in tuberculous enteritis the
two conditions often occur together." In considéring the
frequency of tuberculous enteritis in cases of phthisis
it would appear that in practically all of them the
lung condition is primary, the intestinal ulceration
being caused by bacilli introduced through the medium of
swallowed sputum and associated with advanced pulmonary
lesions. The abdominal lesion being secondary, this

variety falls outwith the scope of the present investi-

gation.
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where the thoracic contents become involved, con-
sequent upon a primary abdominal focus it is essential
to discuss the ways by which the disease can thus ex-
' tend its boundaries. On an anatomical basis two main
channels of invasion are available, firstly by means of
the blood stream, the bacilli being diseeminated into
the fluid medium and deposited in the pulmonary tissue.
The second route of invasion is by means of a direct
spread from the abdomen through the lymph channels, a
temporary arrest being effected by the tracheo-bronchial
lymph glands, and provided conditions are suitable, a
direct invasion of the lung results. Following absorp-
tion from the intestinal tract the invading organisms
firstrreach the mesenteric glands, over one hundred in
number, which receive the lymphatic flow from jejunum,
ileum, caecum and vermiform appendix; the efferents from
these lymph glands drain into the pre-aortic group of
glands, the majority then continuing into the cysterna
chyli, but some of the efferents pass to the retro-aortic
"glands and from there communicate with the thoracic
cavity, through the crura of'fhe diaphragm. In the
thorax the lymph glands of importance are the posterior
mediastinal and the tracheo-bronchial group. This
latter group consists of large individual glands, some
of which are sifuated in the hilum of each lung and
'aléﬁ‘in the lung substance. Thus there is direct con-
tinuity between the abdomen and the thorax; if the
spread of the disease is limited to the mediastinal
glands it is classified as hilum tuberculosis. Arrest
of this prpcess is followed by calcification as in

other glands, the condition being clearly brought out
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in radiograms of the chest. By interpretations of
these X-ray films the cases of hilum tuberculosis were
subdivided into those apparently active and those
apparently inactive. Where two or more types of pul-
monary lesions were present the case has been included
under one heading only, that of the more extensive
lesion; for example all cases classified as hilum disease
have the disease restricted to the mediastinal glands
and cases with definite pulmonary disease as well as
glandular involvement are classified only under the
heading of pulmonary lesions.

Adopting this method of sub-diving the pulmonary
lesions it was found that thirteen of the hundred cases
had active intra-pulmonary disease, ten had lesions pleural
in nature, while sixteen showed hilum tuberculosis, in
thirteen of which the disease was apparently inactive.

Table V shows the distribution of these lesions with

reference to the various clinical varieties of abdominal

tuberculosis.

TABLE V. .

PULMONARY COMPLICATIONS IN ABDOMINAL TUBERCULOSIS.

o lactive ,
g [Pulmon- Active | Inactive 3§
g | ary Pleur- Hilum Hilum Total
{g Disease | isy Disegse | Disease
Tabes |
mesenterica |t | 3(9%) | 2(6%) | © 10(30%) (15(45%)
Acute Tuber- .
culous Peri=| 3| 2(67%){ O 1(33%) | O 3(100%)
tonitis

Chronic tub-
erculous Per-26| 5(19%)| 4(15%) 2(8%) | 1(4%) 12(46%)

itonitis

Subacute 6| 1260 .
.Peritonitis 1 2(332) o 1(16 ;
(Ascitic) * (33%) (16%) 4(66%)
gubacute ¢

eritoni tis 2(332) | 2(33%

(Flastic) ,2(33%) | 2(33%)| © (277 | 5(83%)
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It will be seen that intra-thoracic complications
are most prevaiant in the small group of cases of acute
tuberculous peritonitis, two out of the three having - :
active intra-pulmonary disease and the remaining one-
active glandular‘disease in the mediastinum. These
findings made on clinical and radiological reports were
all substantiated by post-mortem examination.

The cases with sub-acute peritonitis showed the
next greatest number of intra-thoracic lesions, being
found in five (83 per cent) of the cases of plastic lesions
and in four (66 per cent) of the ascitic group. These
lesions included pulmonary, pleural and hilum varieties
in about equal numbers. The cases of tabes mesenterica
and chronic peritonitis have approximately the same per=«
centage of thoracic complications, twelve out of twerty-
six (46 per cent) for the latter, and fifteen out of
thirty-three (45 per cent) for the former: but there is
a marked divergence in the form assumed. In chronic
peritonitis the lesions were mainly pulmonary or pleural,
nine out of a total of twelve taking this form. Inf¥é§?*
cases of tabes meSehtericautenunut 6f the fifteen withsz
thoracic disease had thebcondition limited to the medias-
tinal glands with the remainder equally'diStributéd-b%=?~
tween the pleural and pulmonary lesions.: |

Examination in detail of eadh group of complicatiohs
reveals a wide diversity in location and extent. In the
cases with active pulmonary disease the clinmical findings
are.very definite.  An accurate diagnosis was made by;if’
clinical and radiological investigation and in six of the
total of thirteen these findings wére verified by post

mortem examination. .The majority of these cases showed
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the disease to be originating-in the root glands and
spreading into the pulmonary tissﬁe. In only one case
was the lesion in the lung 1ocated in the apical region,
the typical adult phthisis; in two the lesion was miliary
in distribution and in one definitely broncho-pneumonic.
These three last cases terminated fatally, the dissemin-
ation of the bacilli apparently having been brought about
by the blood stream.

" In those cases where the disease in the pulmonary -~ -
tissue spread from the mediastinal glands, the prognosis-
turned out to be more favourable, as only two deaths
occurred in the total of nine cases, although one was"
irregularly dismissed in an advanced state of toxaemia.

'Thé'diagnosis'of pleural lesions was made chiefly by
x;ray examination.  The condition was found to be most
prevalent in the sub-acute.forms of the disease, two~ -~
thirds of the total being located in this group, and =
equally distributed between the plastic and the ascitic:®®
variety. Pleural effusion was a prominent feature iﬁfﬁa
seven cases, in some of which it accompanied-intra-puiménQ f 
ary disease. Effusion also was most prevalent in the
sub-acu#e group. |

Jéhe diagnosis of hilum disease presented much gréatérﬁ
difficulties; physical examination, although helpful, .
" was by no means conclusive and in most cases the diagﬁﬁéis |
was established on radiological findings, the limitations
of the interpretations being kept in mind. The appe&r;
ance of opacities in the region of the hilum was not taken
as necessarily indicating'a tuberculous lesion in the
adjacent lymph glands. A history of previous attacks .

of pneumoniarbf‘méésles combined with the effects of a-+=
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smoke laden atmosphere were-always taken into account.as

a possible eiplanation of the condition. In many cases,
however, the appearance was quite typical, some showing
evidence of calcification and others early involvement of
the pulmonary tissue. In some the diagnosis was con=-
firmed by subsequent X-ray examination showing an increase
in the extent of the lesion. The distinction between
active and inactive hilar disease could not be laid down
along definite lines but here again the radiological appear-
ances a2long with the clinical picture formed a foundation
for the final opinion. A

On this basis most of the root lesions were found to
be inactive, only three in sixteen cases showing definite
activity. The greatest number of these lesions occurring
in one clinical group was found in the cases of tabes
remainder being divided equally among the other groups.

The different varieties of intra-thoracic lesions are
illustrated by the accompanying reproductions, the prints.
having been taken from X-ray films considered~most5tygiealﬁ
of the series. Plates II to VI have been selected as...
typical of hilum tuberculosis.

Plate II shows definiteAroot enlargement on the right
side in a girl of fourteen years who gave a history of
one year's illness before admission, and was diagnosedfasg;irr
chronic tuberculous peritonitis, the degree of 0pacitng;;
not indicating calcification. These findings were con-
firmed by post mortem examination, no intra-pulmonary dis-
ease being present. Plates III and IV are from cases of
tabes mesenterica where the root glands are prominent, and

especially in the latter calcification is more marked than
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in Plate II. The clinical progress in these two cases
was satisfactory and as might be expected the pulmonary
condition was not progressive. Plates V and VI show

the pulmonary changes in a case of chronic peritonitis.

In the first there is definite glandular involvement, es-
pecially in the region of the right hilum, the lesion
appearing active as there is no evidence of calcification.
The second plate shows the condition six months later;

the opacity in the root is denser but there is also a well
marked pleural lesion at the base. The termination here .
was also favourable but progress was slow, the pulse and
temperature showing a marked variation.

Plates VII to XI have been selected to show lesions
affecting the pleura. Flates VII and VIII demonstrate
the changes in a case of sub-acute peritonitis with ascites,
the peritoneal effusion being considerable, from which the
tubercle bacillus was readily cultured. 1In Plate VII
there is a definite enlafgment of the root glands on the
right side while Plate VIII, taken six months later, shows
a considerable change, there being an extensive pleuré%t
lesion with a localised collection of fluid in the upper
zZone « Plates IX and X also show pleural changes in a
case clinically very similar to the last. Here also the .
tubercle bacillus was cultured from the ascitic fluid.:
Plate IX shows a definite basal pleurisy in the right side
which has cleared considerably in Plate X taken ten months
later. The root opacity is still visible..  The last
two cases mentioned both made an uneventful recovery.

 In Plate XI can be seen pleural involvement in a
case of sub-acute plastic peritonitis; the lesion is also

on the right side and responded well to treatment.
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Plates XII to XVI exemplify definite intra-pulmonary
lesions occurring secondarily to a primary abdominal
focus. . As already stated these cases show a wide var-
iety of pulmonary lesions, but all have one feature in
common, that is the presence of the pulmonary condition
was associated with a very grave clinical picture. Of. -
the five cases recorded here three died in hospital, one
was removed by parental wish in an advanced state of
toxaemia, while‘ohly one made a good recovery, and this
after a prolonged illness during which a favourable result
seemed unlikely.

Plate XII shows an active pulmonary lesion spreading
out from the root into the upper third of the right lung
in a case of sub-acute peritonitis with ascites. This
child was removed home in an extremely ill condition. -
Another active pulmonary lesion is seen on Plate XIII, a
partial pneumothorax being present. This is the only,?
case with active intra-pulmonary disease which made a
satisfactory recovery. A

In Plate XIV extensive tuberculous disease in both
lungs may beUSeén, more éiﬁensive'in the right side;“éhis
was confirmed by-post mortem examination which proved - -
the lesion to be broncho-pneumonic ihfdistributian. Ex;é
tensive caseous adeniﬁis of the mediastinél glands was'a;'v
marked feature. These lesions were associated with 7
extensive involveméntvof the mesenteric glands and coh;rf.
siderable intestinal ulceration. Plate XV is a good .
example of a ;apidly advancing pulmonary lesion complicat-
ing an extensive acute tuberculous peritonitis. The 7w
pulmonary lesion is seen to take the form of a widespféadr

brgnghofpneumonio phthisis in both lungs. The duration
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of illness in this case was short, a fatal result follbw- |
ing rapidly.  The radiological findings were confirmed
by post mortem examination.

Plate XVI, taken in another fatal case of sub-acute
plastic peritonitis, reveals a different pathological
condition in the pulmonary tissue. A widespread miliary
lesion is seen in both lungs which was accompanied by a
clinical picture of e xtreme toxaemia. Post mortem examine
ation showed that a miliary spread was also present iﬁ_
the spleen and both kidneys.

Before concluding this section on pulmonary compii—
cations it is necessary to consider the importancé of‘fhe
relationship between these complications and previou;.r
conditions affecting the respiratory system. Under this
heading three diseases were considered, namely measles,
whooping cough and pneumonia. Table VI shows the iﬂéi—'
dence of these diseases in the different clinical type;iné‘i

of abdomingl tuberculosis.
TABLE VI.

RELATIONSHIP BETWEEN PULMONARY COMPLICATIONS AND - =
PREVIOUS INFECTIOUS DISEASES. |

Measles Whggiéﬁg Pneumonia.
Ali Cases'(lOO) B 58% 40% 26% |
Paimonnry Lesiams (12] 60% 53% ot |
ngfigcvji.:h( Ifé%“‘“ 75% 50% 33%

However, the influence of these diseases is épparently
not an important factor predisposing to pulmonary involve-
ment, as their frequency is little above that found in

cases without pulmonary complications.
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The incidenoe of measles shows a slight increase in
céses with active pulmonary disease and is more marked in
the group with hilum adenitis. The incidence of previous
existence of whooping cough and pneumonia is also increas-
ed in this group. It would appear that a hilum adenitis
resulting from one of these conditions might predispose

to a tuberculous invasion of the glands.

Conclusgions.

Owing to the different methods of dissemination; the
lesions complicating abdominal tuberculosis can assume a
wide variety of locations, practically every tissue and
every organ being a potential field for tﬁe propagation
of the tubercle bacillus, spread by the medium of thqﬂ»v
blood stream or otherwise. o

These complications may make their appearance veiy‘
early in the disease and might resemble concurrent legipns.

Foci appearing in the lungs including pleura and;iﬁ
mediastinal glands, are more frequent than anywhere eise;'
hence a rough classification may be made of pulmonary and f 
non-pulmonary complications. é;f ”7

0f these two the pulmonary form is by far the mo?gm
important, not only from the point of frequency but also
in the gravity of the clinical picture premented.

The non-pulmonary complications may affect eithex :ég |
the soft tissues or the osseous skeleton and the sevefity
of the lesion presented may vary from a superficial tuber-
culide to multiple miliary lesions throughout spleen,
kidney and other organs. However in most cases these
complications are of minor significance.

In diagnosing pulmonary complications radiography

is of the greatest value and in those cases where the



disease is limited to the.mediastinal glands: but the
activity may be estimated by films repeated at regular
intervals. _

To a certain extent there would appear to be a cor-
relation between the character of the pulmonary lesion
and the original focus in the abdomen. For example,
in simple cases of tabes mesenterica the intra-thoraciec
lesions were limited most frequently to the mediastinal
glénds whereas when ascitss was the prominent'feature-
pleurisy with effusion was more commonly found as &
complicating condition. Similarly the most acute pul~
monary lesions occurred in cases with correspondingly L
acute peritoneal conditions.

When the tuberculous focus is limited to the medias-
tlnal glands on one side only, the right is affected more: :
frequently than the left, in this series the relation
being seventeen of the former to two of the latter. When
the condition is bilateral the disease is usually more :

pronounced in the right than in the left side.

(7) The Tuberculin Tests in Abdominal Tuberculosi§;~

In considering the various methods of investigat;ng
the reaction of individuals to tuberculin the choice lay
between the cutaneous reaction of von Pirquet and the
- intra-cutaneous method of Mantoux. Other methods, at one
time popular, have mostly gone out of favour. The sub-:‘
cutaneous test has now fallen into disuse and was consid-
ered unsuitable by the Medical Research Council Tuberculin
Committee (1925-1928). Similarly the conjunctival test
has been rendered obsolete on the grounds of being unré-:‘

liable and painful on application. The percutaneous
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test of Moro depending on a reaction following the
inunction of a mixture of old tuberculin and anhydrous
lanolin, has also largely fallen out of favour; even the
recent modification of the test as suggested by Love%%3)
has not been hailed as a success.

The c utaneous and intra-cutaneous methods now hold
the field of present-day mass investigation. The exten-
sive works carried out by numerous authorities in the
past twenty-five years have greatly favoured the value of
the latter method both for accuracy of technigue and
reliability of results. The advantages of an intradermal
injection over that of scarification when carried out in
children can be readily appreciated.  The intra-cutaneous
method was first used in man by Mantoux in 1910 and whbn-
compared with the cutaneous method of von Priquet he found”
a discrepancy of 21 per cent in favour of his test. :

Other varying percentages in favour of the test of
Mantoux have been recorded by various investigators. Méﬁti'
in 1912 working with 58 clinically tuberculous children
and 316 pétients clinically non-tuberculous or doubtful, .
found an equality in the first group but a discrepancy |
of 9 per cent in favour of the intra-cutaneous test in
the mecond group. |

Davidsohn in 1920 and Nehring in 1922 in their com~
parisons found percentages of 15 and 10 respectively in_'

favour of th§ intra-cutaneous route.
(14 S
Smith in 1929 carried out comparisons in over 3000

cases, practically all being children under 13 years of

age. Over the whole series there was a variance of 9
(15)

per cent in favour of the intra-cutaneous method. Hart

arrived at the conclusion that the intra-cutaneous or



Mantoux test used in doses of- 0.1 c. of 1:1000 dilution
is at least as sensitive as, and in bigger doses more. .
sensitive than the von Pirquet or cutaneous test when
the maximum concentration of tuberculin is dsed for

the latter method. The intracutaneous test is thus one
thousand or more times as sensitive, if concentration be

compared with concentration.

Material and Technigque employed in the Mantoux Test.

Human Old Tuberculin as supplied by Burrough Welidqme
and Co. was made in dilutions of 1:100,000; 1:10,000;‘
1:1000 and 1:100. The dilutent employed was 0.5 per
cent pheno-saline, O.lee.of tuberculin was diluted in 10ce.
of pheno-saline giving a strength of 1:100, hdgher dflﬂév
tions being derived from this original. The maximum period
of time during which any quantity was retained was limit-
ed to fourteen days, fresh material being prepared aftéf
this time. Any sign of opalescence or deposit was sﬁ:j‘.'j-’-;5
ficient reason for rejecting the batch. This‘materiéi
was stored in air-tight glass containers with a close-jﬁn
~fitting rubber cap. P

The syringe employed was an all-glass tuberculin
syringe of capacity lcc divided into ten major divisions
of 0.1 cc and twenty minor divisions of 0.05 cc. Fine,
short bevelled intra-dermal needles were employed for |
the actual injection. The area selected for injectibﬁ}
was the flexor surface of the forearm which had previously
beén cleaned with methylated spirit. The success of the
injection was judged by the appearance of a white circum-
scribed bleb in the skin. In doubtful cases or where
use was made of weak dilutions, a control test'was em-v

ployed in the other arm, the égntrol material being 0.5
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per cent pheno-saline. The reaction was examined at
the end of 48 and 72 hours. The degree of response was
estimated by accurately measﬁring the diameter of the
area of erythema, the maximum of the #wo consecutive
readings being taken. The total area of erythema was
considered more reliable than the area of central oedema.
which was found to be variable.
+ The response to dilutions of 1:100,000 was found

to be inconclusive. In g group of 41 cases considered
to be definitely tuberculous 24 (63.4 per cent) gave a
positive reaction and 15 (36.6 per cent) a negative
reaction. In a2 corresponding group of 12 cases define
itely non-tuberculous 7 (58.3 per cent) were negative.and
five (41.7 per cent) doubtful. In many accepted as :
positive the reaction was vague and indefinite.

On testing the 41 definitely tuberculous cases with
the next strength of tuberculin namely 1:10,000, 30 (72.2
per cent) gave a positive and 10 (22.8 per cent) a negative
reaction, the remaining one not having been tested. : Be-
testing again immediately afterwards with dilutions af
1:1000, a total of 38 (92.5 per cent) gave a positive..
result and 3 (7.5 per cent) negative.

The significance of these three negative results
will be considered later. Thus it was seen that from a
practical point of view the value of dilutions of 1:100,000
was a strictly limited one and for that reason further
investigation was concentrated on dilutions of 1:10,000
and 1:1000, particularly the latter strength.

As regards the reactions of the different clinical
types to dilutions of 1:100,000, no distinction could be

drawn between those showing glendular involvement and



those in whom the peritoneum was affected. 0f the formerx
12 were positive and 6 negative while of the latter group
11 were positive and 5 negative. |

in interesting observation was made regarding cases
showing definite signs of ascites, that in three of this

variety tested all gave a negative reaction to the dilu-

tion of 1:100,000.

The Value of a Pos?tive Reaction.

In the consideration of the value of a positive
reaction to the intra-cutaneous injection of tuberculin
the pioblem must be considered from three aspects, firstly
the question of diagnosis, secondly the prognosis of the
case, and finally the estimation of the activity of the
lesion. Hart in his conclusions stated that a positive
tuberculin r eaction indicated that tuberculous infection
had taken place, whatever the age of the individual énd
also it had its chief clinical value in infancy where the
phenomenon was more likely to be associated with active
tuberculosise. The younger the age the worse the pr5§2'7
nosis. B

This last statement is borne out by comparing thgﬁi
maximum result obtained in three groups of 18 defini%giy
taberculous children, the groups consisting of childfen
aged 0-5 years, 5-10 years and 10-15 years respectlvely.
The 10-15 age group showed the highest readings with an
average of 6.6 cms.; the 5-10 age group came next with
an average of 5.2 cms., and the 0-5 age group lowest
with an average of 3.6 cms. Comparisons were next made
in the different age groups of apparently non—fubercuious
children. This group of controls was composed mostly

of orthopaedic cases, practically all suffering from
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post infantile paralysis, the _exceptions being one case
of torticollis, omne case of spina bifida, and one of genu
valgum. The strength of tuberculin used was 1:1000.. Of
the group aged 0-5 years, four in number, all gave a |
negative reaction; of four in the 5-10 years group, one
was positive; while a total of seven out of eleven in

the 10-15 age group were positive.

It may be stated thetefore that the value of a
positive reaction to tuberculin decreases as the age of
the child advances, that‘is broadly speaking in the group.
below the age of five years a positive result is of the
greatest significance; between five and ten years, of .

doubtful value; and over ten years of little importance.

Hypersensitiveness to Tuberculin as a Guide in Iwog9051s.

(16) o
Lobban making use of the changes of allergy pro-

duced by repeated tuberculin tests claimed to be able
to estimate the gravity of any particular case and also.v
the ultimate prognosis. An increasing reaction suggest;
ed a favourable degree of immunity, while a decrea31ng |
response indicated a corresponding failing re31stance and
a resultant poor prognosis. Hart however throws doubt
on this conclusion and pointed out that he found an in-
creased response on.retesting clinically non-tuberculous
individuals. He suggested that this discrepancy migﬁf:
be due to variations in the time interval between tests.

Adopting the quantitative method of measuring re=- |
actions, cases were retested at fortnightly intervals
with similar dilutions of tuberculin and any increase or
decrease in response was recorded in centimetres.

The observations were carried out in 56 cases,

28 males and 28 females; 43 of these were clinically
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tuberculous and 1% clinically-non~-tuberculous. In the
group of 43 tuberculous cases, 31 showéd an increased
response on retesting, 9 a decrease and 3 no change. Of
the 1% non-tuberculous cases 5 gave an increased reaction,
and one a decrease, the remaining 7 being unchanged, 6

of them giving a repeated negative result. In both
groups the cases showing an‘inoreased reaction preponder-
ated over those with a decrease. As will be mentioned
later, a persistent negative result was found in thosé'
cases in the terminal s tage of acute tuberculous periton-
itis; Examination of the other results showed that no
definite conclusions could be d rawn. In the majority

of these cases on a clinical basis the prognosis was

good, this being judged by an absence of symptoms and an
increase in weight. Correspondirgly a high percentagéjéf
these gave an increasing response to tuberculin, thué |
favouring the prognostic value of the procedure. However,
numerous exceptions were found, cases that were clinidéily
making progress were found to give a diminishing reaégién
and others that were going steadily downhill with iné%;é;f
ing toxaemia and loss of weight were found to give aﬂi;’ |

increased .response.

Response to Tuberculin as an Indication of Activity.
(17) .
Iuker in 1920 supported the theory first put for=

ward by Rocmer and Joseph in 1909 that by means of the
intra-cutaneous test a distinction could be made between
active and inactive tuberculosis. Opie and M'Phedran
concluded that the weaker the solution of tuberculin to
which a child would respond or the more severe the re~
action, the greater was the chance of the condition be-

P

ing an active one of grave significance. On the other
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hand Monti was unable to mage any correlation between
activity and quantitadive responses to tuberculin. ‘
Estimations of etivity were attempted in the group
of cases last quoted. As already mentioned some of
the most acutely ill cases with undoubted activity failed
to give any response to intracutaneous tuberculin, while
cases that did respond showed no parallelism with activity.
These findings are illustrated by referring to two indiv-
idual cases. J.H., female, aged 14 years, diagnosed as
tabes mesenterica, showed the greatest reaction to 1:1000
tuberculin of any case tested, the area of erythema being
about 10 cm. in diameter; clinically this child showed
no signs of activity, progress being uneventful and accom-
panied by a satisfactory increase in weight. On the other
hand, M.M., female, aged 8 years, also diagnosed as tabes
mesenterica, gave only a slight response to the same . _ .
strength of tuberculin, the area of erythema being 1 #m,;'
in diameter. This child made good progress in hospital
dnd was dismissed with no evidence of activity. However,
one year later she developed evidence of acute peritq@itis,
laparotomy revealing an extensive active tuberculous .in-.
vasion of the peritoﬁeum. Thus it may be seen that ther
intensity of reaction in the Mantoux test cannot be '
accepted as a reliable indication of the e xtent of act-

ivity of the tuberculous focus.

Te Value of a Negative Response to Tuberculin.

Although it can be assumed that a positive reaction
to tuberculin indicates that the reacting individual has

at some time developed an active focus of tuberculosis,

"



either extensive or otherwise, it does not however

follow that a negative response eliminates the possib--
ility of such an event having taken place. Yet, during
his early work on the tuberculin test, Mantoux stressed
the value of the negative reaction as follows: "A |
negative test, except in measles, meningitis, miliary
tuberculosis and advanced cases with marked toxaemia, is
an argument of the first order in excluding tuberculosié.
Contrary to most clinical methods, the value of the intra-
cutaneous test lies in négative results. " |

In the general estimation of negative respghﬁes to
the tuberculin test, the factor to be consideiéd'is the
strength of the dilution used. As already pointed out,
negative responses to strengths of 1:100,000Vand 1:10,000
are of little significance, errors of %6.6 per cent and
22.8 per cent were found respectively in each case in: pat<
ients definitely suffering from tuberculosis. The major-
ity of workers in this field have employed a dilution:of
1:1000 as a standard one. Engel in 1911 suggested that
dilutions of 1:10,000 and 1:1000 were too weak and advised
that doubtful cases should be retested with concentrafienS‘
of 1:100, 1:10 or even undiluted tuberculin, and consid-
ered this procedure of most value in patients with cachexia,
miliary tuberculosis, meningitis and acute infections.

In the hundred cases under review, 19 dhat were
negative to concentrations of 1:1000 were retested with-
1:100 strength but the responses were indefinite. 5
gave what were considered positive results; three of
these were advanced cases of tuberculous peritonitis and

the other two were alinically doubtful.
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The positive results_weré liable to be confused with
atypical non-specific reactions attributed to anaphylac=-
tic sensitization.

Hart in his 1929 London Investigation of 1030
clinically tuberculous individuals found a 12 per cent
fqilure to react to 1:10,000; 3.7 per cent to 1:1000;
2.75 per cent to 1:100; 2.3 per cent to 1:10, and a
minimum error of 2.2 per cent with undiluted tuberculin.
He adﬁits howéver that the percentage erTOY W as higher
(6 with 1:1000 and 3.5 with undiluted tuberculin) in
children under the age of five years. Most of the cases
tested were pulmonary, but he found cases suffering from
pleural and peritoneal tuberculosis gave the greatest =
percentage of errors with strong concentrations.

It would appear therefore from the cases investigated
that negative results with standard dilutions are derived
from two groups of patients, firstly those that are clin--
ically and otherwise non-tuberculous and secondly thoge
with adveanced lesions in the terminal stages and accom=- 7
panied with marked toxaemia. It is chiefly the latter
group that gives positive reéctions with - lower r dilutions,
which is of little value from a diagnostic point of view
as the condition is menifest on clinical findings alone,

Some interesting points.are noticeable when the
degree of reaction to tuberculin is considered with
reference to each clinical group. The conclusions have
been d rawn from the maximum results recorded with the
standard 1:1000 dilution of tuberculin, On an average
the greatest degree of reaction was obtained in the

group tabes mesenterica, thatis patients with only a
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glandular involvement found on clinical examination.
When measured, the results variéd from .9 cms. to 1234cms;
the average heing 5.2 cms. Those classified as chronic
tuberculous peritonitis came next with readings varying
between .9 cms. and 7 cms., the average being 4.3 cms.
The sub-acute cases were in the next highest group with
figures varying from 0O to 6.5 cms. and O to 6.3 cms.
for the plastic and ascitic varieties respectively, the
average being 4.6 cms. and 2.6 cms. respectively. Those
showing acute tuberculous peritonitis gave the lowest
readings, 0 to 1.8 cms., the average being 1.2 cms. |

The gquantity of reaction appears to be in direct
proportion to the degree of immunity, Thus in the cases
where the infection was limited to the mesenteric glands
the greatest reactions are seen. The other extreme ig -
found where the condition is clinically widespread and
acute, with a correspondingly limited degree of resistance

in the patient.
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E. THE DIAGNOSIS OF ABIOMINAL TUBERCULOSIS.

It has been repeated and stressed in each succeeding
gection of this work that in abdominal tuberculosis exact-
ness of diagnosis in many cases presents a problem with
many difficulties. The results of invasion of the
tubercle bacillus may vary from an indetectable lesion
gquite compatible With apparently good health to a clinical
picture presenting the e xtremes of toxaemia, cachexia
and emaciation, at this s tage a condition which has only

one possible ending.

(1) Diagnosis on Clinical Findings.

Before considering the significance of clinical e Xam-
ination in individual cases it is essential that an acour-
ate history of the case should be obtained. This should
include not only a detailed account of the symptoms of
onset but also all available information concerning ahy o
family history of tuberculosis, full details of environ-
mental surroundings including housing conditions, nutfi-
tion and contact with active cases of pulmonary tuberéu—
losis. These factors, although individually not of great
significance, can be of considerable value when taken in
conjunction with clinical findings. It has already been
brought out in the s ection d ealing with mode of onset
that the symptoms ushéring in the condition may vary widely
within certain limits. The history supplied by parents
may be divided into two sections, firstly facts rélating
to the general condition of the child and secondly faéts
relating to the local condition. In the former a history

of gradual failing health accompanied by loss of'weighi



and lassitude is very characteristic. Although this
loss of weight might.be expected in any slow toxic cone.
dition it is feasible to assume that it is directly con-
nected with nutritional disturbanée resultant on impair-
ment of the mesenteric lymph glands and" the neighbouring
lacteals, giving rise to delay and diminution of fat
absorption. This results in the increase in the amount
of fat found in the faeces. MortoﬁlS)claims that this
increase in faecal fat is of diagnostic wvalue in cases
of tuberculous mesenteric adenitis.

Other general symptoms such as loss of appetite and
excessive night sweating were not considered of any impor-
tance, the latter condition in many cases being reported
in the history of illness but was practically never noted
after admission to hospital.

The second group of symptoms, that is those relating
to the local condition, must rank as more important and .as
to the vaiue of these symptoms there is a wide variety of
opinion. Abdominal pain is often a prominent feature . .
of these cases, its importance having been stressed by
some writers. Referring to ﬁuberculous glands in the
mesentery, Carson wrote, '"the condition can be diagnased‘
with moderate certainty, even though the glands were not
palpable, by the history and the peculiar character of
the pain., I am convinced that the pain is due to spasm
of the circular muscular coat." Continuing he s tates,
“The only symptom which is at all common except for the
characteristic pain is vomiting. This has occurred in
exactly half the cases and if it occurs it always comes -

with pain." Cassidy on the same subject put forward a -
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different view, "pain is a_variable symptom and is more
common in the plastic then the ascitic type: it is not
so common in children." | Emetzéi?)discussing intraQ
abdominal tuberculosis, stated that "tuberculosis of

the peritoneum is most common in éhildren and young
adults. - In the early stages the disease has no charac-‘
teristic symptoms. The initial symptoms are abdominal
discomfort, loss of appetite and frequent attacks of
‘colic. The presence of these symptoms with anaemia,
loss of weight and the typically rounded abdomen should
arouse the examiner's suspicion." This lest view is
more or less subscribed to by the present writer, that
is no one symptom can be taken as in any way diagnostict‘
whether it be diérrhoea, pain or vomiting, but takenrin
combination with clinical and other findings, can be of
great significance. On turning to the clinical exa@in—
ation of individuazl @mses, the first point that must come
under scrutiny is the general appearance of the patient,
the presence or absence of the so-called tuberculous dia-
thesis. ‘

Thomas White in 1784 in his treatise on struma or
scrofula made what must be one of the earliest references
to personal characteristics and non-pulmonary tubercuiqsis.
"Persons of red or light-coloured hair are said to be . '
peculiarly subject to the disease , but that this come .
plaint is not confined to the colour of the hair or tﬁé ,
comﬁlexion is evident from the number of people who hav;
dark hair and similar complexion being very frequently
strumous."  Andral in 1829 in his essay on pathological
anatomy followed the same vein thus, "the colouring mattei,
thus deficient in their skin is likewise so in their

eyes, which retain the biue tint of infancy and in their
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hair which is light-coloured-and small in quantity."
Shrubra§%O)formed the opinion that although phthisical
children were apt to be brunettes, yet in cases of joint
or glandular tuberculosis fair traits dominated.

In the hundred cases reviewed in this series there
was ho apparent connection between the presence of abdom-
inal tuberculosis and the colour and quantity of hair,
complexion or other characteristics of appearance. In
order to classify the appearance of individuals it was
found that they fell into four groups, the extremes being
"dark" and "fair", with two intermediate groups "medium
dark" and "medium fair®". The medium dark group were
found to predominate with 44 per cent, the fair group be-
ing smaller with 4 per cent. The medium fair and dark
groups were intermediate with 33 and 19 per cent respec-
tively. Compared with normal children the proportions
were not definite enough to lead to any conclusions. Not
one child in the series could be described as having red
hair. On the other hand Riverg21)found in cases of bone
and joint tuberculosis that red and reddish hair was
nearly twice as frequent as in the ordinary population.

In the physical examination of the abdomen two con-
ditions on which great importance was laid were the pre-
sence of palpable masses and the presence of free fluid.
Referring to the presence of the former Morley stressed
its importance as follows, "the diagnosis of tuberculous
mesenteric glands is by no means difficult, for it may
be laid down as a Eroad general rule that whenever a
child presents a firm rounded mobile lump in the umbilical

or right ilizac zones of the gbdomen, unassociated with
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intestinal obstruction the case is one of tuberculous
adenitis.™ Writing on the significance of free fluid
in the peritoneal cavity, Marshall considered that "the
occurrence o0f ascites and pyrexia in a young patient is
almost diagnoStic of tuberculous peritonitis; we must
exclude heart failure, hephritis, cirrhosis of the liver,
malignant disease and acute septic peritonitis."

Apart from these two conditions, abdominal disten-
sion was evident in many cases and frequently accompanied
early peritonitis. In advanced stages of tuberculous
peritonitis large masses were often palpable, these be-
ing either glandular or more frequently due to tuberculous
infiltration of the mesentery. Localised collections of
fluid were often found in these cases and an outstanding
feature was the absence of pain in association with such
massive pathological lesions in the abdominal cavity.
Bnlargement of the superficial veins, especially in the
lower part of the abdomen, was noted in many cases, indi-
cating some obstruction to the venous channels, but it
cannot be considered as typical of tuberculous peritonitis,
being found in other forms of surgical tuberculosis, espee-
ially when toxaemia was evident. Digital examination of
the rectum was carried out as a routine procedure but in

no case was any abnormeslity detected.

Temperature and Pulse Rates in Abdominal Tuberculosisg.

In pulmonary tuberculosis it is generally accepted
that records of tempergtures and pulse rates are of
the utmost value and in the clinical study of this con-
dition they rank as one of the most important factors
in diagnosis and estimation of activity in a confirmed

case, It would appear, however, that their signifi-
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cance in abdominal tuberculosis is a much more limited
one. Referring to this point Garson writing on tubercu-
lous glands in the mesentery was of the opinion that "a
rise of temperature is unusual, uncomplicated tuberculous
glands in the mesentery do not cause a rise in temperature
- in the absence of sepsis, pyrexia does not occur."

Study of the cases reviewed here shbwed that periods
of febrility were common shortly after admission to hog-
pital, usually é rise of one or two degrees in the even-
ing with a corresponding fluctuation in the pulse rafe,
but following routine treatment a rapid return to nommal
limits was the rule although activity was undoubtedly
present. Only in the cases with advanced lesions accom-
ranied by evidence of toxaemia was the irregularity in
temperature and pulse rate maintained for any length of
time.

Thus it will be seen that the question of diagnosis
in abdominal tuberculosis on clinical findings is not a
simple one. However in some cases a rapidly ascertained
diagnosis can be reached, these cases falling into two
extreme groups. On the one hand, if a child is reported
with a history of diarrhoea, abdominal pain and loss of
weight which have proved refractory in the home surround-
ings and if such symptoms rapidly clear up when the child
is brought under controlied treatment of an institution;
if physical examination reveals no abnormality then it
can be safely classified as showing no evidence of active
tubercﬁlosis. The other clinical extreme is represented
by those cases in which the signs of a definite tubercu-

lous infection are manifest,-that is local evidence of
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peritonitis associated with syq}emic changes indicating . .
marked toxaemia.

It will be obvious however that a large number of
cases must fall between these extremes mentioned. The
histoxry of'illness may be significant while the clinical
findings may not be in keeping or even themselves contra-
dictoiy. Delayed recovery where the condition was
thought to be a simple transient one might set up mis-
givings as to the real underlying cause of the condition.
It is in this large group of doubtful cases where the
clinical findings are nebulous or contradictory that
further resources must be called upon to aid the elicit-

ing of a definite diagnosis.

(2) The Value of Radiological Examination.

All ases in this series were X-rayed as a routine
procedure. in antero-posterior exposure was taken bf
the chest and if suspicious areas were present in thé ,
hilum region a second lateral view was taken. Radiograms
of the abdomen were not employed in routine work as i%é o
was soon discovered that they were of little or no value.
Films taken shoxtly before death failed to reveal thé'
presence of large glandular masses either caseous or
partly calcified found at post-mortem examination. The
great majority of films taken of the abdominal contents
revealed nothing of any value and considerable doubt
would be thrown on interpretations of calcified mesenteric
glands. It would appear therefore that the value of
radiology in abdominal tuberculosis is limited. to the
detection of pulmonary complications,and is not an impor-

e

tant factor in diagnosis.
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(3) BErythrocyte Sedimentation Test as a Diagnostic Factor.

The vafiation of erythrocyte sedimentatioh’in health
and disease is a phenomenon which has attracted the atten-
tion of physicians for several centuries. Numerous in-
vestigations have been carried out and the general con-
sensus of opinion is that the test is non-specific and
of limited clinical value.

- Apparently Galen was the first authority to draw
attention to the significance of the rapidityvof blood
sedimentation. Hewson in 1771 and Hunter in 1794 also
drew attention to the column of fluid or crusta sanguiﬁia
which formed above the coagulum, but it was not until
recent times following on the work carrled out by Fahraéif)
that the full value of the test has been considered, the
resultant literaturé on the question being considerable.
Fahraeus showed that the rate of sedimentation was laigely
independent of the red corpuscles but varied aocording'
to the flbrlnogen content of the plasma, being more rapld
when this protein constituent was increased. He at flrst
used the test in pregnancy and showed that normally there
is an increased rate in this state. The non-specifiew
| element in the test has been stressed repeatedly. Wester-
gréiB)demonstrated that it was a non-specific response to
any inflammatory condition and was dependent on cellular
activity and tissue destruction. According to Fahraeus
an increased rate could be expected in any of the infec-
tlons fevers and in such diverse condltlons as diabetes
mellltus and malignant disease.

It would appear from the foregoing conclusions that
one could not adopt this test as a factor in diagnosis

with any degree 6f optimism, but it must be remembered
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that blood sedimentation is still employed in routine .
sanatorium work in connection with pulmonary lesiohs
and still has its enthusiastic supporters who consider
it of no little value in both diagnosis and prognosise.
The view expressed in the works of Beaumont and
Boégg)may be quoted as a rational one on the subject.
Reference is made to Westergren's statement that normal
sedimentation is never given in active tuberculosis. The
text then goes on to say, "if the converse (a rapid read-
ing indicating active tuberculosis) be shown to be true
the test will obviously be of great value in the investis
gation of that large number of cases in which the patient
is run down and doubtful signs are found at one apex of
the lung, the sputum contains no tubercule bacilli, the
temperature is within normal limits, the X%raYs show ...
increased root shadows with diminished translucency of
one apex, and the complement fixation test is either pog-
itive or negative. Westergren suggests that with a
normal stability reaction on active phthisis can probably
be excluded." o
It was the possible value of the sedimentation test
in the diagnosis of doubtful cases of pulmonary tubercu-
losis which suggested to the writer that the same test
might profitably be applied to the relatively equally
large number of doubtful cases of abdominal tuberculosis.
There is no lack of analogy between the foregoing des-
cription of a suspicious pulmonary infection and one
where symptoms equally nebulous but not without real
significance are related to the abdomen.
' The investigation was carried out in considerable

detail, an attempt being made to collect information that
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would be of value in both diagnosis and prognosis. The
tests were repeated in individual cases atregular inter-
vals and in order to estimate the comparative value of
the resultg a series of control tests was carried out

in other forms of the disease both pulmonary and non-
pulmonary as well as in a non-tuberculous group.

The test of course is dependent on the fact that
when a known quantity of blood is mixed with a known
quantity of s tandard anti-~-coagulant, such as sodium
citrate, and allowed to settle in a suitably graded tube
or container, a variation in the rate of settling is
found in different individuals due to such factors as age,
sex and the presence of pathological conditions. The
methods of interpretation can thus be divided into two
groups, firstly those in which time is the standard factor,
the degree of sedimentation being indicated by the length
of the column of clear plasma measured at regular inter-
vals of time. The second group comprises these methods
in which the length of the column of plasma forms the ~ 7~
standard, the exact time in minutes being recorded for
the descending column of red cells to reach the different
levels cut on the tube.

The original method of Fahraeus depended on readings
taken at regular intervals of time, the blood having o
been run directly into 2 cc. of 2 per cent sodium-citééfe
in a tube 17 cm. in length, with a bore of 9 mm., the; i
blood filling the tube to a mark denoting a content of
10 cc. After mixing, the tube stood vertically and the
readings were taken at the end of one hour. The method
of Linzimeir relied on the times taken for the sediment-

ing red cells to reach threé‘levels of 6, 12, and 18 mm.



cut on a tube 6.5 cm. in length and of 1 cc., capacity.
The method.uf Westergren which is the most frequent
me thod of choice both in this country and America, is a
modification of the original method of Fahraeus. Here
the receptable employed was a uniforﬁ glass tube 300 mm,
in length divided into 100 divisions each of 2 mm. edtend-
ing to the lower end. Westergren suggested that the B
bore of thé tube should lie within the limits of 2.4 and
2.7 mm., preferably about 2.5 mm. The anti-coagulant
used was a 3.8 per cent solution of sodium citrate, thé
proportion of blood to citrate being 4:1. The blood was
drawn from the cubital vein by means of a record syrihge
of 1.2 cc. capacity and was transferred to a 2 cc. test
tube before being drawn into the sedimentation tube.
Westergren took readings at 1, 2 and 24 hours. 7
Westergren's method was the one adopted in this {
investigation, the reasons being that firstly more aucu:f
acy could be obtained by taking a reading at a certain’?w

definite time than by recording the elapse of time nqces-

sary for a definite level on the tube to be reached._

Secondly, the requisite guantity of blood, about 1. 5 cc.,

could be easily obtained by acupuncture.

Technique Employed.

The apparatus employed and the technique used were
based as closely as possible on that of Westergren, the
essential details of which have already been described.
The number of tubes in use was six, each being %00 mn,-
in length with a uniform bore of 2.5 mm. The tubes were
graduated in a hundred divisions of 2 mm. each, the hun-

dredth division coinciding with the lower end of the tube,
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%.8 per cent sodium citrate was the anti-coagulant used.
The proportion of blood to anti-coagulant was the same as
employed by Westergren, namely 4:1. This proportion was
obtained by employing a record syringe of capacity exactly
1.5 cc. «3 cC. 3.8 per cent sodium citrate was drawn
into the syringe, the needle changed and the syringe
completely filled with blood from the cubital vein. The
contents were immediately transferred toc a small test
tube and thoroughly mixed. Westergren was of the opinion
that the blood could be kept in the test tube from four

to six hours without interfering with the sedimentation
rate. In this series however the blood was immediately
transferred, to the sedimentation tube, the level being
drawn up to exactly the zero mark on the scale; the tubes
were then transferred to the wooden stand where an exact
vertical position was obtained and the lower ends seéled
with wax. Readings of the level of red cells were taken
at intervals of 1, 2, 6 and 24 hours. As the sediménta»
tion rate varies according to temperature, uniformity of
this factor was obtained by carrying out all tests iﬁ ﬁ
laboratory with a regulated temperature. Between Qoﬁ-‘
secutivé'tests the tubes wére thoroughly cleaned,vfirst
by a stream of water under pressure, next with methylated
spirit and finally with ether.

It has been mentioned in criticism of this methed
that the calibre of the tube is relatively large and
therefore variations ih size might be found in the one
set of tubes capable of producing errors when final
comparisons were made. However in the set of tubes

used in this work the presence of such inaccuracies was



- PLATE 1.

Stand and Tubes used in Erythrocyte
Sedimentation Tests
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eliminated by comparing oneviﬁbe with another using
specimens of blood derived from the same patient at the
same time. The error of variation was found to be
negligible..

The site of acupuncture selected was the most
accessible vein in the cubital fossa, the overlyingj
skin having been cleaned with methylated spirit. As
the tests were all carried out in children under six—
teen years of age, in some cases difficuity was encoun-
tered in obtaining blood. It has been stafed that the
pressure of a tourniquet or other obstruction to the
venous return should not be employed as the increased
CO, tension of the blood increases the rate of sedimen-
tation. In this series such constriction was produced
in all cases by means of a rubber tourniquet applied to
the upper arm. Without this agsistance the obtaining
of blood in some of the younger children would have been

rendered very difficult or impossible. However in order

rate a group of patients was selected whose veins w%'ef /
naturally prominent aﬁd two specimens of blood were =
taken from each at the same time, one from one arm with
no compression above the acupuncture and one from the
other arm where the COé‘tension had been raised to a
maximum by the application of a rubber tourniquet to .
the upper arm.  Table YIII shows that the variation in - -
‘the two sets of readings is negligible. The figures
quoted represent the averages for four individual cases

tested,'the rate of sedimentation being recorded in

centimetres. -

—



T4.

TABLE VITI

COMPARISON OF READINGS—TAKEN‘WITH AND WITHOUT

TOURNIQUET.
Hours 1 2 3 6 24
No tourniguet | 11 28 43 70 o7
With tourniquet | 12 30 46 70 97

Readings in cms.

Clinical Material Utilised.

The blood sedimentation test was carried out in 66
individual ases of abdominal tuberculosis, consecutive
readings being taken at intervals of four weeks in as
many cases as possible. In all 170 readings were taken.
In order to estimate the relative value of the test,
readings were obtained in four other groups of controi
cases, three tuberculous and one non-tuberculous. The
first group was composed of 28 cases with pulmonary
lesions including some with definite intrapulmonary
disease and others with clinical and radiological evidence

ig

of hilum adenitis only. The second group also congigted

SRR

of 28 cases but here the disease took the form of‘deﬁig;
ite bone focij a certain percentage of these were ci}éf
ically inactive while others showed definite activit&?r

The third group of 19 cases all suffered from tuberculous
adenitis, the seat of the disease in each case beingrﬁhe
cervical glands. The fourth or non;fuberculous group

was made up of orthopasedic cases, practically all shoﬁing .
deformities which had followed as sequelae of anterior
poliomyelitis. In these cases‘the general health ofr4

the child was good: they were afebrile and had no |

clinical evidence of active _disease or tissue destruction.
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The group contained 26 individuals. In these control
groups consecutive readings were not taken.

The number”in each group is given in Table IX.
TABLE IX.

CONTROL CASES USED IN BLOOD SEDIMENTATION TESTS. -

PULMONARY GROUP: | 28
Intrapulmonary disease ‘ 14
Pleurisy . : 7
Hilus disease 7

NON-PUIMONARY GROUP:

Bone and Joint tuberculosis 28
Glandular tuberculosis 19

NON-TUBERCULAR GROUP:
. Orthopaedic cases . 26

The total number of readings taken in the whole series

was 260.

Interpretation of Results in Blood Sedimentation Tests.

Westergren in his original method recorded readings
at intervals of 1,72 and 24 hours and for purposés oﬁi,
comparison accepted readings between 2 and 8 mm. withﬁ&ntw
the first hour as normal. Kiimphof%zs)using the same
technique, accepted as normal rates 3-5 mm. in the first
hour and 7+9 mm. in the second hour for healthy men and
3-8 mm and 8~15 mm for the same periods in healthy wdmen.
The rate for healthy children did not exceed 20 mm. f

Ebnyé?s)recorded his results graphically with time
indicated on the horizontal and the percentage reading'bf
the red cells on the vertical. Comparisons were made

by summing the readings in each of a series of so-called
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normal cases and dividing to reduce the figure to 100.
This was repeated wifh cases under investigation, the
resultant figure being expressed as a percentage.

A useful f ormula has been quoted by Beaumont and
Dodds from which is obtained the average hourly sedimen-

S+ 32

-+
2
where S' and 32 equal the column of clear fluid in mm.

tation.for‘the first two hours. It iss-

at the end of one hour and two hours respectively. A
column of clear fluid measuring % mm. was considered
normal, 4 to 6 mm. as doubtful, 7 to 12 mm. probably
pathological and over 12 mm. certainly pathological.
The chief difficulty in comparative work lies iﬁ
the finding of a series of readings which can be accepted
as definitely normal. In adopting normal readings used
by other investigators there is always the fallacy of
slight differences in technigue which may be present,'
al though the general principles are made to follow as
closely as possible. As the chief aim of this work was
to estimate the relative value of the sedimentation test
in abdominal tuberculosis, main ' stress was laid qn;;
comparisons between the readings found in this group and
in the other forms of tuberculosis, both phlmonary and
non-pulmonary, where the diagnosis and the extent of
the lesions had been established by other methods. ?he,'
group of orthopaedic cases were taken as being a near
approach to the normal. |
The significance of the readings was interpreted
by making uée of the above formula suggested by Beaumont
and Dodds, with any other information that might be

derived from the final reading after 24 hours.
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Blood Sedimentation in Various Clinical Groups
of Abdominal Tuberculosis. '

As might be expected, some of the lowest readings
recorded were found in the group of cases notified as
abdominal tuberculosis which finally proved to be defin-
itely non-tuberculous. The lowest reading recorded in
the series of one hundred belonged to this group, the
average reading for the first two hours being 1 mm. with
a total of 46 mm. for 24 hours. In this group of 10
cases 6 gave an average for the first two hours of 5 mm
or under and none exceeded 87 mm. for 24 hours. However
some relatively high readings were fdund in this group,
| the two highest being 20 ym. and 15 mm. for the first
two hours and 113 and 99 mm. respectively for 24 hours.
Although the cases were considered definitely non-tuber-
culous the high sedimantation'readings were explained
by the presence of other pathological conditions, marked
bronchitis in the first case and acute rickets in the
second. |

Expressing results in the same manner, the average “;a,

readings for the whole of this group were the lowest of o
any group, namely 8.1 mm. for the first two ‘hours and e
86 mm. for 24 hours.

The results obtained from the small group classified
as doubtfully tuberculous aré of little significance;:the
readings in individual cases showing a wide variation,
the extremeé being 2 mm énd 23.5 mnm for the first two
hours and 57 ahd 102 respectively for 24 hours. Here again
the presence of other pathological conditions was the |
determining factor in the high readings, the case with the

highest reading in this g¥0up being complicated with a non-
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tuberculous ascites. -

In considering the remainder of the hundred cases,
that is those considered to be definitely tuberculous,
the results will be considered in relation to the clin-
ical classification already tabulated.

Table X gives the average reading for each group,
the firgst figure being the average for the first two
hours and the second figure the total sedimentation for

24 hours.
TABLE X.

AVERAGE READING IN DIFFERENT CLINICAL G ROUPS

Tabes Subacute Peritonitis Chronic
Time Mesenterica [ ,ooitic | Plastic Peritonitis
Av.lst 2 hrs 9 mm . 14 mm 21 mm 1% mm.
24 hrs. | 87T mm 106 mn | 105 mm 102 mn.

Readings for the small number of cases comprising the
group designated as acute tuberculous peritonitis have
not been recorded. |

A direct comparison may be d rawn between the raté?oéiww
sedimentation and the amount of cellular activity assoc-
iated with the lesion. The average is lowest for those
with the involvement limited to the mesenteric glands
while the highest readings are found in those cases of
sub-acute plastic peritonitis where in practicallly all
the abdominal lesions were extensive and the toxaemia
marked. It will be noted that the sub-acute group, where
ascites was the predominant feature, bears a close prox-
imity to the group with chronic tuberculous peritonitis,
both being intermediate between the tabes mesenterica

group and the acute plastic group.,



> The significance of individual cases in the last
of the various groups will now be considered.

In the tabes mesenterica group the highest readings
17 mm and 99 mm were recorded in M.K., female, aged 10
years, with a comparatively short history of illness of
three months* duration, the main Joints of which were
abdominal pain and loss of weight. The Mantoux reaction
was positive to all dilutions used. Clinically and
radiologically there was no involvement of the lungs,
enlarged glands were palpable in both iliac fossae. Pro-
gress in hospital was satisfactory, the outstanding symp-
toms cleared up and the child increased in weight. There
was no marked irregularity in temperature but a slight
evening rise to a maximum of 99°F. was noted after admis-
sion with a pulse r$te varying between 95 and 110. Con-’
currently with the clinical improvement consecutive read-
ings of the blood sedimentation rate showed a steady
decline.

pig.I.A shows the decline in the sedimentation rate

over a period of twelve weeks, the recorded figures being
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the average for the first two hours.

It will be seen that all the features of the case
indicate active disease localised to the mesenteric
glands undergoing cure with little or no constitutional
disturbance.  The blood sedimentation rates are in keep-
ing with this picture.

Another comparatively bigh reading was obtained
in J.H., female, aged 14 years, with a much longer histozry
of illness. Glands were also palpable in the abdomen
but in this case the clinical picture was complicated by
the presence of another focus in the cervical glands. The
blood sedimentation readings over a similar period, Fig.IlB,
. showsno regular variation. At the other extreme, that is
in cases with a uniformly low sedimentation rate, the re-
sults indicate lesions which have attained a degree of
inactivity. This is illustrated in the case of J.P., fe-
male, aged 9 years, with a history of definite symptoms
commencing only three months prior to admission but the
general health of the child had always been poor. A few
glands were palpable in the abdomen and radiological
examination of the chest revealed inactive tuberculous
glands in both roots.

The low average of 3.5 mm. for the first two hours
was in keeping with a short stay in hospital during which
the child was afebrile, free from symptoms and increased
in weight.

Although exceptions are found it may be stated as
a general principle that the rate of sedimentation of
the red corpuscles is a fair indication of local activity
provided that other pathological lesions are absent. The

question of sedimentation rates in cases where other
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lesions were present as complications of the original
abdominal focus will be considered under another heading.
Turning now to individual cases in the large group
classified as chronic tuberculous peritonitis, the average
sedimentation rate for the whole group is found to be
higher than in the group with glandular lesions only.
This is quite in keeping with the clinical aspect of the
condition, the increased toxaemia and constitutional dis-
turbance following naturally when the disease extends
its borders to include the peritoneum. Of the three
cases in this group with the most rapid sedimentation rate,
two died and the other was removed by her parents in an
extremely ill condition.
Fig.II shows the cohsecttive average two hourly rates
for S.D., female aged 15 years, with a history of illness
covering a period of 7 years. During a stay of about one

year in hospital the child went steadily downhill with
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loss of weight, diarrhoea and vomiting in the terminal

stages with a hectic swinging temperature. Post mortem



82.

examination showed enlarged mesenteric glands with a
generalised peritonitis, numerous small tubercles being
present on the visceral peritoneum. Animal inoculation
with glandular material gave a positive result. Although
the average rates for the first two hours in this case
were not excessively high, the total sedimentation in 24
hours varied between the high levels of 15% mm. and 173 mm.

The other fatal case, D.C., female aged 14 years,
had a much shorter history of illness, approximately 15
months. This case showed no clinical improvement and
had the characteristic symptoms of loss of weight and
diarrhoea combined with a swinging temperature. Post
mortem examination revealed a degree of peritoneal involve-
ment which was not extensive but the mesenteric glands
were enlarged and caseous. Tubercles were present in
the sub-mucosa of the caecum and numerous necrotic tuber-
culous ulcers were localted in the lowér part of the ileum.
The blood sedimentation rate in this case for the first
two hours was very rapid, varying between 32 mm. and 36 mm.

In the last two r ates estimated before death accur-
ate readings could not be obtained as 1lysis had occurred
in the column of blood.

The third case remaining to be mentioned in the
group related to M.M., female aged 13 years, who had a
history of onset 14 months prior to admission; loss of
weight and abdominal pain were the dominant symptoms but
diarrhoea was absent. Palpation of the abdomen revealed
a generalised resistance with extensive mattihg of the
contents suggestive of a generalised peritonitis. A
concurrent lesion was present in the form of an active

tuberculous focus in the upper lobe of each lung, which



83.

in the left side was partially calcified. Unfortunately
this child was removed by her parents after a period of
residence of two months in hospital. During that time
a marked deterioration in the condition of the child was
seen, temperature variations becoming more marked as
the d egree of toxaemia increased. During this time
there was no great increase in the sedimentation rate
for the first two hours, the figures being 21 mm and
26 mm., but the total sedimentation rate for 24 hours
had increased from 97 mm to 148 mm

The slowest sedimentation rate recorded in this
group of chronic peritoneal lesions were found in cases
where the clinical picture was proportionately mild and
in these cases a marked improvement resulted following
institutional treatment. Pig.Ill1 shows the rate of
sedimentation for the first two hours in consecutive tests
for two of the lowest recorded rates in this group. Pig.
ITTA is the rate of J.P., male, aged 7 years, who had a

short history of abdominal pain, diarrhoea and occasional
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vomiting accompanied by marked loss of weight. Prior
to this onset the general health of the child had been
poor. " The a bdomen was scaphoid, generally resistant
with definite pain on palpation. Progress was unevent-
ful with little variation in temperature although the
pulse rate showed a fairly'wide excursion. The weight
of the child increased steadily and it would appear that
malnutrifion played a part in the original 'symptoms. The
sedimentation rate for the first two hours varied only
between 2.5 mm. and 2.75 mm. for consecutive readings at
intervals of four weeks the maximum sedimentation for
24 hours varying between 62 and 69 mm.

The other low reading recorded in this group, Fig.
ITIB related to C.C., female aged 12 years, with a history
of four years' illness, who had previously had seven
months'.treatment in hospital for the same condition. The
symptoms were practically similar +to those recorded in
the last case. The child was thin and flushed with
general matting of the abdominal contents. Here again
progress was uneventful; the temperature stayéd within
normal limits and there was a rapid increase in weight.

The abdominal lesion was probably in a state of
qﬁiesCence, the recurrence before admission being dué to
unsatisfactory home surroundings and dietetic indiscre-
tions. |

In the final group to be considered, that is those
cases ﬁheré'fhe lesion was classified as sub-acute, the
blood sedimentation readings were all uniformly high,
those with a plastic peritonitis having a higher average
'vfor the first two hours than the ones where ascites was

the marked feature. The highest reading in the former
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group was found in M Gr.,, female-aged 11 years with
abdominal distension and definite matting of the con-
tents, the superficial veins of the abdomen being markedly
prominent* This case was complicated by the presence
of a unilateral pleurisy with some effusion and evidence
of intrapulmonary disease* As seen in Fig.IVA, the
sedimentation rate for the first two yours varied between
50 mm* and 41 mn* while the total for 24 hours lay be-

tween 126 mm. and 130 mm.
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Fig IVB records another high reading in this group. This

child, WA., male aged 7 years, had a history of sudden
onset, the condition simulating acute appendicitis. Ab-
dominal laparotomy revealed an acutely inflamed appendix
with enlarged caseous mesenteric glands and a generalised
tuberculous peritonitis. This fchild was in hospital for
a period of 9 months and at first showed some improvement,
the weight increasing although the abdominal wound con-
tinued to discharge. However the improvement was not

maintained. Finally the child deteriorated rapidly, the



condition terminating'in4geath. Post mortem examin-
ation showed considerable matting of the peritoneum with
some glandular involvement. Multiple small tubercles
were found in the lung suggestive of a miliary spread,
while about a dozen small tuberculomata were located in
the brain both in the cerebral and cerebellar tissue.

In thoée cases with sub-acute peritonitis accompan-
ied by ascites the highest readings were recorded in the
case of R. D. , female, aged 7 years. The onset had been
a fairly gradual one, Phé main symptoms being an increas-
ing feeiing,of weight'in the abdomen accompanied by
visible distension. In this case also the condition was
complicated by the presence of pleural effusion with evi-
dence of pulmonary involvement. Tubercle bacilli were
isolated and cultured from +the ascitic fluid. The child
piogressed to an uneventful recovery. Consecﬁfive read-
ings of the rate of sedimentation are recorded in Fig.V;

it will be seen that little variation is present and of
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115 mm. and 125 mm. _

‘From the records quoted above it would appear that
there is some relationship between the rate of blood
sedimentation and the clinical stage of the disease, the
localised conditions giving the lowest rate and the
widely disseminated lesions the highest. Even within
each clinical group the readings are low for the mild

cases and show a proportionate increase when more grave

cases are considered.

Blood Sedimentation Rate in Cases with
Active Complications. -

it has been previously stated that.other lesions
present considered as complications were divided into
two'groups, those apparently activé and those apparently
inaétive;‘ -Asimight be expected a significant elevation
of the blood sedimentation figures is found only in the
former, and this elevation is most marked where the com-
plications are pulmonary in nature. In these cases of
course the disease was often extensive in both the
thorax and abdomen, thefﬁigh-sedimentatipn rates being
attributable to both conditions, although high readings
weie fouhd,in uncSmplicated casés; Where the pulmonary
condition was an active one the highest :eadings were
found, the aﬁérage for the ten cases in this group being
19.6 mm. for the first two hours and 110 mm. for 24 hours.
In only‘oﬁelgése’wéé the average for the first two hours
under 10 mm. and in only 3 cases.under 100 mm. for 24
hours; In thévsmail group of cases with active non-
pulmonary lesions the corresponding readings were 11 mm.

and 92 mm. with little difference between the highest and
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lowest. In the group of 1l cases with radiological
evidence of inactive involvement of the root glands the
readings were found to be lower still, the average being
9 mm. and 88 mm., the lowest being 4 mm. and 78 mm., and

the highest 16 mm. and 100 mm.

Blood Sedimentation Rate in Control (Cases.

_The control cases investigated under this heading
‘were the same cases employed as controls in the inves%i—
gation of the Mantoux test, the numbers with their re-
spective lesions having alreadv been given., Table XI
gives the average sedimentation rate for each group:
column 1 shows the average for both the figures derived .
from the formula already used and for the final reading
after 24 hours‘whilé the second and third columns show

the minimum and maximum for each group.

TABLE XT.
AVERAGE SEDIMENTATION RATES IN CONTROL CASES.

Average Minimum Maximum

CASES relst | 24 |Avdst | 24 | awIst | 24
2 hrs (hre.{2.brs | hrs{ 2 hrs {hrs

Pulmonary Cases
Intra-pulmonary 41 128 8 125 73 138

lesions
Pleural lesions 20 108 5 87 27 120
Hilum disease 8 8% 2 56 19 116
Non-pulmonary Cased. v 7
Bone &'mﬁntleshnz 24 1108 2 74| 80 111
Glandular lesions 18 a7 1 70 88 111

Non-tuberculous Cases .
Orthopaedic casep 5 T4 1. 55 15 80

=

Examination will show that this table is self-explanatory
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The highest readings are found in the active pulmonary
group, there being a wide discrepancy between these and
~ the readings from cases with hilum disease, the figures
where pleurisy was a complication being intermediate.
In the group with bone and joint lesions the readings
occupy a similar level to the last-mentioned group with
pPleural lesions and slightly higher than the cases with
cervical adenitis. As might be expected, the non-
tuberculous group, that is the individuals most nearly
approaching the normal, have the lowest readings of the
whole series. |

These results are in accord with the accepted views:
that is, the phenomenon of sedimentation is most rapid in
the active pulmonary lesions and varies in the other
forms of the disease in proportion to the degree of tissue
involvement. In the bone and joint cases there is a
definite parallélism between the rate of sedimentation
and the degree of activity estimated on clinical findings.
In the cases where the clinical condition was faund to
be acutely active the sedimentation rates were much
higher than those recorded in cases where the lesion was
in the process of healing. If the 28 caseé of surgical
tuberculosis are divided into two such groups, the figures
for columns I and.iI,are 37 mm. ahd 123 mm. respectively
for the active group andvlé mm and 9% mm. for the inactive
group.

It now remains for a comparison to be drawn between

the sedimentation rates in the control cases and the rates

in the clinical types of ébdominal tuberculosis. In

Table XII the average for all abdominal cases is given
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along with the average fox the control groups which have
not been subdivided; that is, pleural, intrapulmonary
and hilum iesioné have all beeh clagssified as pulmonary.
It will be seen that the sedimentation rate for the ab-
domingl cases is higher than those recorded in the ortho-
paedic group but is exceeded by all the other controls.
These figures tend to minimise the importance of blood
sedimentation as a factor of significance in abdominal
tuberculosis.

TABLE XTI

AVERAGE SEDIMENTATION RATES IN ABDOMINAL
AND CONTROL CASES.

Cases | . 15% Shes. 24 hours
Orthopaedic 5 mm. 74 ..5mm
Abdominal Tuberculosis 12 mm. 96 mm.
Cervical Adenitis 18 mm. 97 mm.
Bone & Joint Lesions 24 mm. 108 mm.
Pulmonary Lesions 29 mm. 114 mm.

If comparlsons are made between Table XI and Table
XII, it will be seen that of all the tuberculous 1e31ons
the sedimentation rates recorded in hilum dlsease are
'théAonly ones which fall below the readings in the various
'abdominalygroups, and of these/groups the sedimentation
‘rates in plastic peritonitis are the only ones to exceed

those in cervical adenitis and pleural lesions.

Relationship between Mantoux Test and Blood Sedimentation.

When it is considered that the intradermal reaction
to tuberculin and the rate of sedlmentatlon 0of the red

cells ‘may both be of value in the diagnosis of tuberculous
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lesions, an investigation into-the possibility of any
connection between the two seems appropriate. This was
done by comparing the maximum results obtained in the
Mantoux test with the rate of sedimentation in individual
cases. The figures utilised in the former represented
the reactions to dilutions of 1:1000 tuberculin. As
might be expected no correlation could be found between
these two factors. The highest blood sedimentation rates
were found in advanced cases 0of acute or sub-acute gener-
alised peritonitis and owing to the extreme degree of
toxaemia little br no response was given to the tuberculin
test in these individuals.

The next greatest disproportion was found in the
group classified as sub~acute peritonitis with ascites,
Here as already mentioned, the blood sedimentation rate
was relatively high while the intensity of the Mantoux
reaction was below the figures for other groups.

| No degree of parallelism was found to exist in the
other groups: the more active the lesion the higher;was;_A5
the blood sedimentation rate, while a marked-reactionA, ? t?i
to tuberculin was consistent with a high degree of re--
sistance. The only group in which the two results re-
sembled esach other was that one composed of non-tuberculous
or doubtful cases in which the reaction to tuberculin was
negative or transient and the blood sedimentation rate
much below that in the definitely tuberculous cases. This
held, of‘c0urSe provided other gross pathological con-

ditions were not present.

The Value of the Blood Sedimentation Test.

This éfobiém will be cousidered from three aspects,
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firstly in relation to diagnosis, secondly in the esti-
mation of activity and thirdly in prognosis.  Although
the test is by no means specific in its action, it may
"be a factor of some value in diaghosis. This applies
particularly to the relatively large class of cases
where the clinical findings are doubtful and might well
be due to malnutrition and defective housing conditions.
A comparatively low sedimentation rate would here help
t0 exclude the existence of an active tuberculous lesion.
The significance of aniabnormally rapid degree of sedi-
mentation is more difficult to interpret, and the presence
of concurrent lesions, tuberculous or otherwise, must be
carefully eliminated. The question of age must also be
remembered, a rapid rate béing the accepted normal in
infants and young children. Some difficulties present
themselves when an attempt is made to find the true
significance of actual figures, that is to s tate defin-
itely what height of clear fluid constitutes a normal
reading. Katz, employing Westergren's technigue, in

his classification quoted the average hourly reading éox
the first two hours and considered 3 mm to be nommal, a
figure between 4 and 6 mm. as doubtful, between 7 and lzﬁm
as probably pathological, and over 12 mm. certainly path-
ological. Westergren stéted his normal for healthy men
to be 3 mm to 5 mm in the first hour and 7 mm to 9 mm in
the second hour, that is an average of approximately 3 mm
to 5 mm and in normal'children the figure lay between

2 mm. and 8 mm. Krimphoff gave a similar figure for
males and %.5 mm to 7.5 mm for healthy females. Renne-

(27)
baum investigated the sedimentation rate in 500 children
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ané found the readings to fall within Westergren's
‘normal of 2 mm to 8 mm. Mathe found no difference be-
tween the sexes in children but his accepted normal is
high, between 2.75 mm and 17.75 mm.

The results found in this series did not exactly
coincide with these standards, it being remembered that
all the cases were under 15 years of age, which explains
the divergence from some of these figures. An average
hourly reading”not exceeding 5 mm. was accepted as nor-
mal, 5 mm to 8 mm ecame'under the category of doubtful,
and over 8 mm es‘pathological. Under the age of two
‘yeers-tbese s tandards were not reliable.

' In attempting to adopt a numerical standard it
should be remembered that exceptions are liable to occur.
AB Westergren says, a rapid rate is suggestive of active
tubercle, a normal rate on the other hand does not ex~
clude the cbndition.and adds that it may be of supple-
ﬁentary value in the-diagnosis of.peritonitis. Banyai
recorded 128 cases out of 2000 who had definite active-
tﬁbercle and a normal sedimentation rate. Conversely it
is obvious that a rapid rate of sedimentation d ces not
necessarlly indicate tuberculosis. He also recorded
19 cases of hilum tuberculosis with an normal sedimen-
tation_rate.

In conclusion it may be stated that the rational
' §1e§ to be taken is that the sedimentation rate is only
of supplementary value and not by any means diagnostic.
However, in the 1arge number of doubtful cases with
nebulous cllnlcal flndlngs a decls1ve sedimentation read-
1ng may be of considerable value and in these cases it

is always worthy of trial. The significance of the
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test can be enhanced by interpreting it in conjunction
with the Mantoux reaction.

A positive reaction to tuberculin combined with a
rapid.xedimentation rate indicates an active tuberculous
lesion,while combined with a normal sedimentation rate
it would point to a healed tuberculous focus. A rapid
sedimentation rate with a negative Mantoux reaction
provided the patient was not in the terminal stage of a
severe tuberculous infection, would suggest that the
clinical cbndition was non-tuberculous. A negative
Mantoux reaction and a normal sedimentation rate would
help to eliminate the possible presence of a pathological
lesion of any significance. '

In interpreting a high sedimentation rate in defin-
itely tuberculous cases, two explanations must be kept
in mind, firstly the local lesion is particularly active
or extensive and secondly that some complication has

developed, either pulmonary or otherwise.

Blood Sedimentation in Prognosis.

It has been generally accepfed by investigators of
this question that the blood sedimentation rate is of
little or no prognostic value in cases of non-pulmonary
tuberculosis. Volker, referring to blood sedimentation,
stated that "it may be of supplementary value in the
diagnogis of tubexculous pleurisy and peritonitis but
is very unreliable as regards the prognosis of surgical
tuberculogis in children." |

In investigating this question the signifioance of
repeated sedimentation tests at regulgr inteiVals in

individual ases came under scrutiny. These t ests were



95

repeated at intervals of four weeks: if it were to be
of value the anticipated result would be that an increas-
ing rapidity pointed to an unfavourable prognosis while

a diminishing rate might be taken as a favourable pointer.
However this view was not borne out, and although in many
cases the decline in rate of sedimentation coincided
with improvement and an increasing rate was recorded in
deteriorating cases, exceptions were by no means few.
Unfortunately in most of the more severe cases, repeated
readings were not available owing to a fatal termination
resulting before an adequate time interval had elapsed.
These points are illustrated by the graphical represen-
tations of individual cases. The first two show clinical
improvement accompanied by a diminishing sedimentation

rate. M.K., Fig.TA, illustrates this in a case of tabes
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mesenterica while Fig.VIA reveals the same sequence of

. case ﬁf : : . .
events in a chronic peritonitis which made a good recovery.

Fig. VIB represents the converse, that is, an increas-
ing rapidity with a progressive clinical condition.
However, Fig. IVB is a direct contradiction of the

preceding in as much as i1t shows a diminishing
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sedimentation rate in a child who was going downhill
with a sub-acute peritonitis which ultimately ended
fatally, Fig.VIIA also fails to support the prognostic
value of the sedimentation test; here the rate is seen
to be increasing although the child was progressing

satisfactorily*

Fig.VII

4 8. IS Weeks.

In many cases the readings were variable, the peak
of the graph often being located in the middle and not
running truly parallel to the clinical progress. Many
others remained at the same level for repeated tests.
Fig.VIIB exemplifies this group. Here the child was
making a s atisfactory recovery although the lesion was
an extensive peritoneal one with definite pulmonary com-
plications.

Thus it will be seen that the blood sedimentation
test in prognosis is of little or no value and the results
do not justify its routine employment. An increasing
toxaemia without an actual extension of tissue involvement
might furnish an explanation of the absence of an increased

sedimentation rate in a case clinically deteriorating.
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/ {(4) Mentoux Reaction in the Diagnosis of
Abdominal Tuberculosis.

The significance of this phenomenon has already been
fully referred to in this section and the preceding one.
It remains necessary only to summarise these results
under the above heading. It may be stated that apart
from clinical findings the response to the intradermal
injection of tuberculin is of gregter value than any
other subsidiary aid to diagnosis and its undoubted value
fully justifies its routine use in gll cases. As already
stated the most suitable dilution would appear to be one
of 1:1000;‘ lower dilutionsmight be employed but little
assistance may be expected when there is no response to
the use of a l:lOOC dilution. The essential value of
the test lies in the fact that it is of greatest value in
the doubtful cases where the clinical findings have left
considerable misgivings as to the presence of a tuberculous
lesion. It is of course an acknowledged fact that the

true value of the test lies in a negative result, repeated

negative results goihg a long way in the eliminatiog;g?;
the possibility of the lesion having a tuberculousriqgnf:
dation. Only in the advanced toxic cases might one ex-
pect a negative response in a definitely tuberculous sub-
ject.

'The‘technique being essentially simple and the re-
sﬁlts readily interpreted, the test lends itself as a
most suitable one to be employed as a routine measure in

all attempts to establish a diagnosis in these cases.

(5) The Value of Bacteriology in Diagnosig.

OWiﬁg'fo fhe'néture of the lesioms present in the

’majority.of these cases the field for bacteriological
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investigation was a strictly limited one. However an
attempt was made to study the cultural characteristics
of the bacillus where possible and to distinguish the
bovine and human strains in the cultures isolated. As
surgical interference was resorted to in only a few
cases, mesenteric glands and other tissues were only
occasionally obtained. However material was directly
available from the abdominal lesion in these cases where
ascites was patrt of the clinical picture or where a dis-
charging sinus was present in the a bdominal wall. Also
where the condition ended fatally glandular and other

. tissues were accessible at necropsy. Apart from the
abdominal focus, advantage was taken of the wide variety
of lesions complicating the abdominal focus as potential
sources of the tawbercle bacillus.

| There wgs utilised such material as pleural fluid,
sputum and pus from superficial abscesses. Although not
direétly‘derived from the abdominal lesion, the results

of these cultures are not without value and interest, it

being assumed ‘that the Sameftypefof~organisﬁ'was prééént»
iﬁ both the primary and secondary foci. In all, pogitive
results were obtained in fourteen clinical cases, nine
directly from the abdominal lesion and five from other
lesions complicating the primary abdominal -disease. .
The source of the material is given in Table VII
TABLE VII
MATERTAL UTILISED IN POSITIVE CULTURES.

Ascitic fluid
Mesenteric glands (post mortem)
Pus from abdominal sinus

Others

(Pus from abscess 1 urime 1 sputum 1
cervical gland 1 pleural fluid 1)

i OUTW
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The individual results acdruing from these various
tissues will now be discussed.

Ascitic fluid was utilised in five cases, three of
which returned positive cultures, the fluid being readily
obtained by abdominal puncture under aseptic conditions.
In two of the three cases the effusion was massive and
considerable quantities were withdrawn on repeated occas-
ions. The first case to be considered is R.D., female,
aged 7 years; the effusion was well marked, a total
quantity of over three pints being removed during a period
of one month. Macroscopically the fluid was of avtrans—
lucent green colour, the specific gravity being 1018;
after standing in a sterile flask for 24 hours in the ice
chest a definite pellicle had formed. Some of this
pellicle was examined microscopically after staining with
Ziehl-Neeleen carbol fuchsin but no tubercle bacilli were
found.

Preparation for animal inoculation was made by trans- .

ferring some of the pellicle by a platinum loop to a

ST

sterile sputum bottle %o which was added ascitic flﬁiéfia
and 6 per cent sulphuric acid in the proportion of two
parts of the former to one of the latter. The mixture
was incubated at 3700 for thirty minutes, at the end of
which time it had assumed an opalescent green colo&i.
Centrifugalisation was then carried out at a high speed
until a deposit was thrown down: the supernatant fluid
was‘decaﬁted, the deposit washed with sterile water, the
acidity being neutralised by washing with a solution of
sodium bicarbonate followed by a final washing with
stérile water. Centrifugalisation was carried out

between each successive washing. Part of the final de-
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posit was distributed over the surface of a tube of
Petragnani'® medium, the tube being closed with a rubber
cap and incubation carried out at 3700. A second portion
of the deposit was mixed with 1 cc. of peptone broth and
inoculated into the peritoneal cavity of a guinea pig.
This guinea pig was killed after a period of six weeks

and generalised tuberculosis found. The disease was
marked at the site of inoculation while the inguinal and
post-sternal glands were also caseous and the spleen the
site of multiple foci. A prominent feature was the
presence of ac onsiderable effusion in the peritoneal
cavity. Cultures were made on Ietragnand% medium from
the post-steinal glands and from splenic tissue; a typical
wrinkled growth resulted with slight pigmentation. Sub-
culturing produced a profuse growth on all media; on 3,

6 and 9 per cent glycerin agar it was heaped in appearance
without pigmentation. These was some pigmentation in
the first growth on glycerin egg and glycerin potato;

thereafter sub-cultures showed no pigmentation. .,»;?h

growths were markedly eugoniec. a-As;tbeTstrainzwaswgé_
itely a eugonic one a rabbit was not inoculated.- |
In the second case of ascites, S.H., female aged: ..
14 years, the effusion was also considerable and green-
ish yellow in colour, the specific gravity being 1021;
a pellicle also formed on standing and was treated as .
described above. The lesions produced in the guineapig
were not so well marked, the site of inoculation being
less affected. The post-sternal glands and spleen were
found to be the chief seat of the disease. Cultures on
Petragnanifg medium were definitely wrinkled in appear-
aneeg%gnaf@pn-pigmented in all media and eugonic in nature.

i

As the bacillus was obviously of a human strain, rabbit
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inoculation was not considered necessary.

The quantity of acsitic fluid obtained in the third
case of ascites, W.B., male aged 5 years, amounted to
only 5 cc. As there was no pellicle formation the
whole fluid was treated with 6 percent sulphuric acid.
Inoculation of a guinea pig produced a modified spread
of the disease, nodules being present in the spleen and
liver.

Subgcultures were pigmented with scanty growth on
S per cent glycerin agar. Unfortunately the culture
died out before rabbit inoculation was available.. The
appearance and cultural characteristics indicéted that
it was a bovine strain.

The same procedure was adopted in each of the five
specimens obtained at post-mortem examination. The mater-
ial in each case consisted of mesenteric lyﬁph glands,
some being markedly caseous in consistency while others
were more fleshy or fibrous.  The method of choice in

the treatment of this material was a modification of ﬁ@e

original antiformin method of Uhlenhuth. - If the_g;anés:
were definitely caseous they were found to disintegrate
readily in the antiforﬁin; if fleshy in congistency they
were finely divided before being mixed with the antiformin.
In each case interaction at_37°0 was allowed for one hour,
the sediment produced by centrifugalisation being washed
three times in sterile water before implanting on Petro-
nagnis"' medium or guinea pig inoculation. Of the five
strains deri#ed from such material three were definitely

of the human type on cultural characteristics. The fourth
strain, from the patient H.K., male aged 9 years, produced

a moderately heaped growth on—3 and 6 per cent glycerin
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agar, scanty on 9 per cent while on glycerin egg and
glycerin potato pigment was present. 0012 mgm. of the
culture were injected into the marginal ear vein of a
rabbit weighing 1020 gm. The animal was killed two
months later, when small retrogressive foci were found
in the lung and a few minute cortical foci in the kidney.
No other lesions were present - definitely a human strain.

The final culture in the series of five was derived
from S.D., female aged 14 yearss produced a growth which
was not profuse in character and pigmented only in glycer-
in potato. The growth was also scanty in the first and
third generations on subculturing, but moderate in the
second generatiom. Rabbit inoculation was not carried
out in this case. The culture was definitely dysgonic
and probably of a bovine strain.

Turning now to the lesions found as complications
of the primary abdominal condition; the specimen of urine
produced a definite eugonic growth in all generations,

heaped throughout, with no pigmentation. As it was

definitely humen in typé; rebbit inoculation was not :
considered necéssaiy; - )
A wrinkled non-pigmented growth on 3, 6 and 9 5;57:
cent glycerin'agar'was cultivated from the spﬁtum after
35 days. @n glycerin egg it was smooth and’non—pigmented;
pigmented on glycerin potato and a smooth growth on Dor-
"set's egg medium. The gowth tended to be scanty in tk;e
éecbnd and third generations. A rabbit weighing 1080 gms
was injected with .018 mgm of culture into the marginal
ear vein and killed after two months.  Massive confluent
lesions were found throughout both lungs with caseation

but no cavitation. Numerous—pin-point lesions,cortical
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in distribution, were found in both kidneys, also on
the upper surface of the liver.  This was definitely a
bovine s train.

Of the three remaining specimens the pleural fluigd
was also bovine in type while the cervical gland and the

specimen of pus produced human strains.

Conclusions.

| The numser of positive cultures obtained is inade-
quaje to provide data of any value. The outstanding
feature is the high percentage of human strains derived
directly from the abdominal lesions, g ix out of nine
being definitely humen in type; which is in excess of
other findings. The English Royal Gommissigég) in 29
cases found 13 human, 14 bovine and two mixed strains |
while the records of the Journal of Medical Researchszgg
a series of 22 cases in children under five years of age,
quote. 13 bovine strains and 9 human strains and in 15

cases aged 5 to 15 years, 8 human and 7 bovxne strains.

Blacklock records 13 bov1ne stralns 1n 15 cases of ab 9:0

1na1 tubercu1091s aged 0~13 years.

As already stated, the significance of the cultural
types cannot be estlmated from this series owing to the
dlfflcultles presented in obtaining materlal necessary

to carry out a proper 1nvest1gatlan.

The Examination of Faeces.

Assumingfthe route of infection to be the oral one
in abdominal tuberculosis, it is reasonable to conclude
- that in many of the-affected individuals a varying number
of'baciili hili~be piesent in the faeces.  The value of

this method of examination bas been thoroughly established
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in the diagnosis of pulmonary tuberculosis, particularly
in young children. Here of course the swallowed sputum
provides a more abundant supply of organisms than might
be expected in a peritoneal or mesenteric glandular
lesion, the number of bacilli found in the faeces bear-
ing a direct relationship to the degree of cavitation in
the pulmonary tissue. In this series investigated, the
faeces in the great majority of cases were found to be
apparently normal and only in the more advanced cases
was diarrhoea a marked feature. Here the stools as:
well as being fluid in consistency tended to be light
in colour owing to impaired digestion and in some mucus
was present. The presence of blood was most unusual.
In selec¢ting the most suitable method for détecting
the presence of tubercle bacilli in faeces, those recom-
ﬁended by various authors were compared, using specimeﬁs
of faeces known to contain numerous tubercle bacilli

derived from patients with advanced bulmonary cavitation

and -intestinal ulceration. rArfactorswhich was cong

kept in mind was thekfrequeﬁt#oeaﬁmiénceﬂof acid fagt-
material in normal faeces. | ' ar

In t he method of Strasburger a bit of stool the
size of a pea is mixed with 'l cc of water, centrifuged
gently and to the supernatant fluid is added twice its -
volume of 96 per cent alcohol and centrifuged vigorously
smears being made from the deposite.

Klose added 25 cc. of 50 per cent antiformin to a
similar-sized mass of faeces, the mixture being repeatedly
shaken during 24 hoursj; 60 cc. of water were added and
2 to0- 3% ¢c. ligroin, again shaken:vigérouslyy smears being

derived from the intermediate layer.
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Petroff also employed a watery emulsion of faeces’
which had been roughly filtered to remove gross particles,
then saturated with sodium chloride and allowsd to stand
for several hours. A collection was then made ol the
superficial scum and & mixture made with normal sodium
hydroxide and incubated for 1 to 2 hours at 37°C.‘' The
process was completed by adding 3 to 4 drops HCl and
centrifuging the mixture; smears were made from the
deposit.

Engleson considered Reh's method better than any
other for direct examination of faeces. Here a piece
of faeces the size of a bean is mixed with enough water
to make it half fluid. Ether is added and the whole
shaken; the supernatant ether is poured into a tube and
centrifuged. The sediment is then fixed on a slide and
stained.

The method of choice in this work was the last-
mentioned one. In accuracy of results it compared favour=
ably'with the others and could be carried out,with_g;ggjggkt
ease and fapidity. The'examination was carried out ih .
all cases, the smears being stained by Ziehl-Neelsen
carbol-fuchsin but in only three speoiméns were tubercle
bacilli detected: in one they were particularly numerous.
All three cases ended fatally. Post mortem examination
in each subject revealed extensive advanced peritoneal
lesions wifh numerous tuberculous ulcers present in the
small intestine, particularly in the lower part of the
ileum. One extraordinary feature noted in this routine
procedure was the milky white appearance of the ethereal
extract derived from clinically advanced cases, this be-

ing attributed to the excess of fat in the stools follow~-
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ing deficient absorption by _the disezsed lyuphatic system
of the small bowel. Whnen the disesse was of & mild
variety the supernatant ether remsined parfectly clear.

It would thus appesr that routine exsminstion of
faeces by ordinary methodsis of little practical value
in the diagnosis of abdominal tuberculosis. In those
cases where the bacilli are readily demonstraztzd the
diagnosis can be definitely ascerizined om cliniczl finmdg-
ings.

Although the tubercle bacilli sre slmost eertainly
present in the stools of a far larger percentage of cases,
their paucity of numbers would necessitste & much more
elaborate technique to detect their presence including

animzal inoculation.

Conclusions.

In conciusion it may be stated that the diagnosis
of abdominal tuberculosis in many cases presents ﬂitfi—
culties which cannot be overcome with certainty, =zand the
problem must be approached with a mind apprecistive of
'the anomalous nature of the disease. Prolonged obhser-
vation and investigation may be necessary before one Can
arrive at a definite decision, and the disease is one in
which the early measures adopted must be viewed squally
with reference to both diagnosis and treztment.

Regerding the methods of diagnosis, clinical find-
inge must be accepted as the foundation on which are
built up the results derived from subsidiary tests. Of
these tests the reaction to tuberculin must be considered
the most important, while to a limited extent the blood

sedimentation teet may be of value, especially when there
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two are taken in conjunction. -Other laboratory methods
£ill a very minor rB8le, the scope of bacteriology is a
strictly limited one, the isolation of organisms from

the faeces or otherwise unfortunately is possgsible in only
a few casess The value of radiology also occupied an
even more insignificant r8le, X-ray films of the abdomen

being devoid of any useful information in practically

all cases.
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Fo ADMINISTRATIVE CONTROL.

In coﬁsideriﬁg<the measures necessary for the édmin-
istratiﬁe cdﬁtiol of abdominal tuberculosis, numerous
problems present themselves, some of thém being in many
ways péouliar to this form of the disease.

Although in company with other forms of non-pulmonary
tuberculosis it has shown a marked decline since nOfifiQ
cetion, fhe'condition still warrants the most careful
supervision combined with the maximum resources of the
community directed towards both cure and prevention.

The first outstanding feature is the anomalous nature
of the disease; the e xtremes presenting clinicel picturéS'
s0 widely divergent that it becomes evident that fibm'én »
aflministrative point of view one classification cannot be
made to cover the whole field of the work. However,
prior to this stage of investigation the very important
question of diagnosis must come under review. Here égain

ow1ng to the indefinite nature of the cllnlcal features

and the hlstory of onset 1n the vast magority of
a certaln dlagn031s cannot be ascertalned w1tb any ’
of rapidity. ' From a practical point of viéw the preliﬁ-'
inary observation of every case should have a tWofaia
purpose: firstly the diagnosis of the condition, éhd
secondly a classification into one of several groupég
wheredgy appropriafe treatment could be carried out;

The first point where observation becomes poséiblyr
is at the outdoor clinic or dispensary. It can be
assumed that the child has been brought there by the
parents fﬁllowing advice given by the family physician,

the school medical officer, or some similar authority.
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At this stage of the proceedings many factors can be
ascertained concerning the case, a superficial examin- "
ation can be carried out and information obtained as to
the nature of the onset, the previous health of the
child, and also information about nutrition. Other im-
portant points requiring investigation which might be
elicited at this stage concern housing conditions and '
the economic status of the household and finally thé
important question of the family history with referenée )
to tuberculosis, both pulmonary and non-pulmonary. State-
ments relating to contact with such individuals of course
are most important. Apart from this form of superficial
survey bf thelcase, it will be seen that the further value
of the 6utdoor clinic is a strictly limited one and does
not compare favourably‘with the corresponding unit in

- the control of pulmonary tuberculosis. Here the infor-
mation obtained by physical examination and througn‘the’

medium of X~ray films makes diagnosis and classification

much more rapid and accurate. If adeguate obser
at the outdoor clinic are not feaéibiévif*natﬂrallf
follows that the home plays an even'smaller'part‘iﬁ;~“*t~
administrative scheme. As a large percentage of the' " -
‘ cases are derived from that section of the population
known as slum dwellers, it follows that any attempted co-
operation, including therapeutic measures, would be
carried out under numerous difficulties; economic and
otherwise. Pherefore as a broad principle it may be
gtated that when suspected cases of abdominal tuberculosis
first come under control, accurate observation and diag-
nosis in the majority of cases is impossible without the

facilities offered by an institution. One of the main
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advanfages_gained by this proeedure is the observation

of the response made by the patient to routine treatmenf,
including regulated diet and standards of hygiene vastly
-superior to the environment usually enjoyed by the in-
dividual. Then it will be seen that in many cases the
symnptoms are of-a transitory naturé, such symptoms as
abdominal pain and distension disappearing with a rematk—
able rapidity, indicating that the underlying cause is
principally dietetic deficiency combined with the evils
resultant on bad housing.

Increase in weight and a stability in the temperature
and pulse rate are other features that are commonly assoc-
iated with this type of case.

During this early residence in hospital conditions
are most suitable for the carrying out of accessory aids
to diagnosis, the response to vaiying dilutions of tuber—.
cules can be recorded, the blood sedimentation rates

estimated and where possible material collected for bac—

teriqlpgigalﬁexamination. At this juncture the peog

question of Subsidiary lesions being present is.an

portant one: +this refers particularly to involvem s

of the thoracic contents. Radiograms of the 1ung$fWou1d

be a routine procedure in all cases where there arose

the slightest possibility of pulmonary involvement. -
Following on this preliminary examination it would -

be found that from the aspect of future administration

any case could be placed in one of two main sub-divigions.

Firstly those in which the condition was so grave and

the clinical manifestations so marked that further

hospitalisation became a necégsity. I'he presence of any .

complication would suggest inclusion in the group. ;Ip
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the seoon&vgroup would bewfound those cases which ﬁ§é~
sented few or no symptoms but where the general con- |
dition of the child was below nommal or where the his-
tory of illhess had been quite definite. It is in this
type of case that there is less need for strict medical
supervision. The apparent absence of any active patho-
logical lesions such as the crippling deformities of
surgical tuberculosis or the progressive pulmonary des-
truction of phthisis with its train of potential compli-
cations renders further control being adequately met by
supervision combined with hygienic surroundings.

The essential -difference between these two groups’
is one of cost of maintenance. In the first, treatment
would have to be carried out in a modern hospital fully
equipped in order that any possible emergency could re-
ceive prompt and adequate treatment.  This would neces-— -
sitate a centrally situated institution equipped with

, operating théatre, Z-ray plant and an appropriately = ©

trained staff.

unnecessérﬁ, the requisite amount of supervision, ¥resh
air and suitable nourishment being easily suppliedlby
locating the children in a country home. Under these
circumstances of course .the cost per patient would fall
much below that required for a fully equipped modern hog- -
pital. It would be found that most of the cases coming
under observation in any large community could be easily
classified in the second group. The dividing line can~

not be laid down as a definite one, and considerablé de-

——

tail in investigation would require to be carried out.

4 point to be kept in mind is the rapidity with which ean
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apparently quiescent case can assume urgent symptoms
necessitating prompt surgical interference; intestinal
obstruction may be quoted as an outstanding example of
this form of emergency.

The final unit in the administrative control would
take the form of continued supervision after the child
had returned homg by which time the diagnosis and nature
of the lesion would be fully understood. Enforced regu-
lar attendance at the outdoor clinic or regular inspec-
tion by a health visitor would enable records to be kept
of the home surroundings and any deficiénéy corrected,

- This system would to a large extent eliminate the often
unaccountable relapses to which these patients are subject.

In infants and very young children the proportion
of suspected cases turning out to be non-tuberculous
‘. appears to-be greater than in older boys and girls. This
ig accounted for by the greater prevalence of the simpler
forms of enteritis, including summer diarrhoea ,found in -

young children. Many of these cases, however, ald

apparenfly.ndn—tubﬂrculous;~ére;mﬂst:resistént t
ment and very liable to suffer relapse. Owing to :
intractable nature of these cases, the question of a
tuberculous basis is of the utmost importance and re-
quires the fullest investigation.

When the problem is viewed from the widest angle 1t
will be observed that at present there is a satisfactory
decline in the incidence of abdominal tuberculosis. What
is the cause of this decline, and how can the elements
underlying it be utilised to bring about an even more

rapid diminution? This decline cannot be attributed -

to any one factor but is a response to an improved stan-
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dard of living in that section_of the community where -
the disease is most prevalent. Elimination of the
effects<of‘p0verty and evil housing combined with the
assurance of adequate nutrition provides a suitable
foundation for any administrative scheme designed to
combat the problem. The value of pasteurisation of
miik supply must be considerable, but at thé same time -
difficult to assess accurately. Inquiry into the his-
tory of individual cases is liable to provide vague re-
sults as both pasteurised and unpasteurised milk in many
cases have been component parts of the diet of these
individuéls.

It would appear to be reasonable to conclude that
the present imérovement should continue to keep pace
with the improved standards of living and increased
amenities available among the more distressed members of
the community. Employment of adequate hospital facil-

ities and supervision both during and after institutional

treatment would not only shorten the duration of the.
illness; but help to eliminate the possibility of ze
lapses which are so frequent. ;
Turning again to the question of preventitive
measures, particular stress must be laid on the impor-
tance of the segregation of active cases of pulmonary
tuberculosis. The dissemination of tubexcle bacilli
" from such cases in smell overcrowded houses must form a
menace of the first magnitude to the health of any child
coming into such association. The occurrence of human
strainﬁof the bacillus in abdominal tuberculosis can be

readily attributed to the ingestion of bacilli derived

from these ever active reservtirs of infection. Although
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the Grancher system has not been adoptéd in this country,
the obvious alfernative ig to ensure that all active
cases of pulmonary tuberculogis are controlled as far

as possible in overcrowded dwellings, thus eliminating
active sources of infection.

Before leaving the question of prophylaxis, refer-
ence nmust be made to specific immunisation. At présent
there would appear to be no practical scope for the |
various forms of preventive inoculation. Although first
tried in 1911 (Webb and Williams), the results of inocu-
lation with 1iﬁing tubercle bacilli have not substantiated
the claims made.  The more recent use of attenuated non-
virulent cultures or "B.C.G.;x‘employed by Calmette<hés
‘also failed to establish the procedure as a unit in the

practical prevention of the disease.
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G. SUMMARY AND CONCLUSIONS.
A1t56Ugh-the number of individual cases under

review in this series has been limited to one hundred,

this figure has been sufficient to illustrate the dif-

ferent clinical types presented and the preponderance

of any one type over the others. The various poiﬁfé 

of interest both clinical end otherwise, qund in this®

series, have been fully investigated and the results

obtained applied to the whole problem of abdominal fubér-

culosise. -
Owing to the nature of the conditions, the problem

of abdominal tuberculosis is not one which lends itself

to dramatic changes in the direction of either cure or'

prevention such as have been prominently brought out in

other maladies; A gradual diminution in the incidence

of the digease has been maintained within recent decades

and a continuance of this state of affairs would provide

a satisfactory feature, but following on adequate mea-

sures it seems possible to bring aboutra speéarn

this improvement associated with a practical fori
sdministration combining efficiency with economy.
first obstacle to be overcome is the question of diag-

nosis. It is essential that an accurate diagnosis

should be arrived at as soon as possible after the case
comes under observation. At preSentthere is a tendency

to classify a large number of cases as of doubtful tuber-

culous nature. Many of these cases are not suffering

from tuberculosis and if this were rapidly ascertained

the expense of treatment in a fully equipped hospital

——

might well be avoided. It is Found this question of
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diagnosis that the real problems bPresent themselves.,.
In a certain percentage the clinical manifestations are
marked end little difficulty is experienced in making
a definite diagnosis of abdominal tuberculosis. However
in enother large group the physician may have consider-
able misgivings in meking such a diagnosis on clinical:
findings alone. In these circumstances resort must be
made to accessory aids and it is in this province that .
the response to the initradermal injection of tuberculin-
and the blood sedimentation rate may'be of considergble
value. Following on a provisional diagnosis it is.
important to note the response made to careful nursing
and regulated nutrition and to detect the presence of
other tuberculous lesions, pulmonary 0r non-pulmonary.
It should be kept in mind that cases apparently quies~
cent with no signs of activity may develop an acute
surgical emergency.

The guestion of the treatmeng of abdominagl tuber~

culosis does not lend itself to extensive discuss

There is no therapeutic measure which’can be claim
to 5e in any way specific in nature. In the ma
of cases the greatest benefit is obtained by adopting -

corrective measures, by the elimination of previous-:

errors and deficiencies in nutrition. The advantages

of fresh air snd sunlight are also considerable. -Sur-

‘gical measures are limited to cgrtain emergencies such

as intestinal obstruction. Where there is & massive

ascites, repeated withdrawal of fluid by abdominal

paracentesis is of considerable benefit.

In considering measures to be adopted which might

possibly hasten the present improvement, it would seem
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appropriate to review briefly-the factors responsible
for the présent decline. Probably the most important
cause is found in the improved standard of living in
the poorér section of the community, higher standards
of nutrition and housing producing conditions more
approaching institutional environment, under which most
of these cases show rapid improvement.

In infancy and the early years of life the benefits
of tﬁese improved standards cannot be over-estimated and
it is in connection with this age of infancy that_the>
supervision and advice of the numerous Welfare Clinics
must be of considerable value. Another factor coming
under scrutiny is the use of pasteurised milk;

Milk undoubtedly is an important vehicle of infec-
tion and any measure which diminishes the number of tubeicls
bacilli present must be a potent factor in the prevention |
of infection. |

As yet the maximum benefit has not been obtained

from these various improvements. Each succeeding

seegs further progress in municipal schemes design

better the welfare of the poorer classes and it may be
confidently expected that the decline in the incidence

of abdominal tuberculosis in the future will keep pace

with the advaencing standards of living.
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PLATE TII.

-D.Gr., Female, aet. 14 years.

Hilum tuberculosis.

Unilateral extension of hilum snadow right side
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PLATE 111

R.F. Male, aet.8 years
Hilum tuberculosis

Extension of hilum shadows. Calcification beginning



PLATE IV.

J.J., Female, aet.9 years.
Hilum tuberculosis.

Enlarged glands. Calcification more marked



PLATE V.

J.M., Male, aet.13 years.
Hilum tuberculosis.

Enlargement of hilum glands. Ho calcification.



PLATE VI.

ji-M.! Same as Plate V. 6 months later.
Hilum shadows more dense.

Right basal pleurisy.
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PLATE VII.

55.H., Female, aet.14 years.
Hilum tuberculosis.

Enlarged hilar shadows. No calcification.



PLATE VIII.

S. H. Same as Plate VII. 6 months later.

Extensive pleural lesion, right side.

Localised collection of fluid in upper zone.
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PLATE IX.

R.D., Female, aet.6 years.

Hilum tuberculosis with. r.basal pleurisy.



PLATE X.

R.D* Same as Plate IX. 10 months later.

Lesion has cleared considerably.



PLATE XI

M. G-.,, Female, aet.ll years.

Hilum tuberculosis and right basal pleurisy.



PLATE XII.

»B., Male, aet,9 years.
Intrapulmonary tuberculosis.
Active tuberculous disease spreading

from right hilum into right lung.
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PLATE XIII.

H. G., Male, aet.ll years.
Intrapulmonary tuberculosis.
Active disease right lung with

partial pneumothorax.



PLATE XIV

P.M., Male, aet.]l year.
Intrapulmonary tuberculosis
Bronebo-pneumonic tuberculosis,

right lung.



PLATE XV.

VLB., Male, aet.9 years.
Intrapulmonary tuberculosis

Broncho-pneumonic tuberculosis.



PLATE XVI.

S.P., Male, aet.l10 years.
Intrapulmonary tuberculosis

Miliary tuberculosis.



133.

REFERENCES.

1. BLACKLOCK, J.W.S.: Tuberculous Diseases in Chil-
’ dren, 193%2.
M.R.C. Special Report Series, no.l72, 90,

2. SAVAGE, W.G.: Human Tuberculosis of Bovine Origin,

1933,
Brit.Med.Jour., II, 905,

b DEPT. OF HEALTH PFOR SCOTLAND: fTuberculous Infec—
tion in Milk, 1933.
M.R.C. Special Report Series no.1l89, 24.

4. GAIRDNER, W.I.: Lectures to Practitioners, 1888.
Tebes lMesenterica, 4.

56 HIRSCH, A.: Geographical and Historical Pathology,
1885. II, 638.

6. RUSSELL, J.Be: Public Health Admlnlstratlon in
: Glasgow, 1905. 547

ﬁ,\q‘" 70 C.ARSON, HO WO : PZ‘OO.Royo SOCoOf Medo 9y 1927’
XX, 5, 652.

8. ANDREW, J.G.: Age Incidence and Sex in Disease,
C 1909,

9. CASSIDY, Me.A.: Proce.Roy.Soc.of Med., 1927,
: . XX, 5. :

< 10. COPE, Z.: ZProc.Roy.Soc.of Med., 1927, XX, 5.
11. MARSHALL, Ge.: Clinical Journal, 1931l. LX, 89.

12. MORLEY J..'V011nlcal Aspects of Abdominal Tubei;
culosis, 1922.
Brit.Med.Jour., 1, 383.

13, . LOVETT, B.R.: Amer.Jour.Diseases of Children, 1929,

14, SMITH, C.He: Amer.Jour.Diseases of Children, 1929,
X 38, 1137.

—

15, HART, P.D'A.: Value of Tuberculin Test in Man, 1932,
M.R.C. Special Report Series, no.l1l64, 29,



134

16. LOBBAN, J.W.: Tubercle Lond. 1920. 12. 19,
17. IUKER, D.: Med.Jour.Aust. 1920. l. 548.
18, MORTON’ WeHe Edinburgh Med.JOUI‘., 19330 XIJ, 3’ 117o

19. DRETZKA,,Lé: Jour.surg.,Gyn. and Obstetrics, 1928
46, 122, .

20, SHRUBRALL, A.: Proc.Roy.Soc.of Med., 1911, IV, 179.

2l. RIVERS, W.C.: Brit.Jour.Diseases of Children, 1920.
XVII, 196.

22 FAHRAEUS s Acta.Med.gScand., 1921. 55, 1-11.
23, WESTERGREN, A.: Tubercle Lond. 1923. V.

24. BEAUMONT, G.E., DODDS, E.C.: Recent Advances in
Medicine, 1929. 1. 41,

25. KRIMPHOFF, F.: Tubercle, Loﬁd, 1924. V.

26.  BANYAI, AeLe: Arcn.lnt.med., 1930. 46, 787-796.
27.' RENNEBAUM; He: . Tubercle ILond. 1924. V.

28. MATHE, K.: Tuberole, Lond. 1924. V.

29. ENGLISH Rgg%% COMMISSION: Intestinal Tuberculogis,

30. - JOURNAL MEDICAL RESEARCH, 1910, 1911
XXIII, 205-368.
XXV, 313-334.




