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THE DIAGNOSIS OF PULNONARY TUBERCULOSIS 1IN ITS

EARLY STAGES.

CHAPTFR 1.

When John Bunyan called comsumption the "Captain of the

men of Teath" he steted a truism which held good in his
day and remains to the present. One in every nine of all
deaths is due to Tuberculosis. &n estimation based on

the census report of the United States for 1290 pives

nfected with tubercle in that

(XA

the provortion of persons

country as 1 in 60 of the total population (Vaughan).
At a low estimate one can say that at least

150000 persons die annually in the United States from

some form of tuberculosis - 0Osler (1),

In 1913 the total #eath rate of ingland and Vales

=

ras 04,795 persons, of these, 49,478 were due to

=t

tuherculos s - 2 decrease of 575 compared with the
returns of 1212, and of 5.129 comrared with the average
of the previous five vears.

The death rate of 1913 is less thah that Of.ﬂﬂy_
previous year and forms 9.8%7 of the mortality from all

causes. Compared with the average rate of mortality for

the five years 1906-1910, the standardized mortality of



191% shews a reduction of 15 per cent which is a
od nad vri 0172 an Q7 n ared

decrease of 27 comnared with 1212 and ¥ compared

with the year 1911. This fall in death rate is of

is due to the

eh

course most satisfactory, an

n

rrovision of dispensaries to combat the disease. Up
to the end of June 1914, 296 disrensaries were
esteblished in England and Wales and 177
tuberculosis officers appointed.

Although imvnrovement has heen nade 1 calculate
that nearly 17 of the population of Lngland and Wales

are still afflicted with this condition.

on

Tuberculosis therefore remains in the very front
ank of diseases whiz™ renuire consideration, and
the desirdbility of eveyy possible effori, by
liledical practitioner and layman alike to stamp out
this scourge, is s=1lf evident.
The statistics of mortality in any given area

do not give anv definite idea of the large mnercentage

of popnulation who are partially or permanently

imes the number of deaths in that pericd. If, as
stated abovs, the mortality from the disease in 1913
was 49,476 then the number of persons suffering from

active tuberculosis in ingland and YWales during that
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year wes nearly 300,000. I have estimdited that on an

everage 80% of cdeaths resulting from tuberculosis are
Aue to the nulmonary varisty.

In every community a humen 1life 1is,or should he,
an asset and is of the greatest importance not only to
the state but also to the household. An idea of the
economic loss sustained can be roughly obtained from
the fact that the vast majority who die of nu'monary

tuberculosis do so between the ages of 15 and A5

igs at its high water mark. I have

&

years when life

aleulatsd thet, of the 80% who Aie of this variety
or the disesse, less than 47 are under the age of 15
years and only 57 are over the are of 85 ysars.

1t must however no% be inferred from this

that deaths from tubsrculosis are a negligable
quantity in youth and old age b=cause such is not the
case. 1t should be borne in mind that these rigures

refer to pulmonary tuberculosis only, moreover 9% of
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rom this cause at the extremes o*°

It

fe, when
aprlied to the phthisis mortality of a large
comminity such as Fngland and Weles is a factor that

has to be recWwoned with.

').l

Stahley Barnes, whose “atholopical sexperience has

a range of over 1,500 post mortem exeminations has
stated that in more than half the cases the was

evidence of lung lesions which he regarded as

tubercular. These estimat=@ cases do not inslnde

rersons whose death Was due to tuberculogsis. The
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experiences of numesrous other pathologists oincide

b
=) 1.

with the ebove and have besn revorted from Lime to

The stetement that tubsrculosis should be looked
upon a8 & curable condition is forhtified by the Pact
that the Subercle bacillus is so often found, Auring
vost-mortem examination, in the bodies of these who,
in the #Wsrds, were not considered to have been
suffering from this disease. Incidentally this also
shews & looseness on ths part of mediecsl men, in
examining cases clinically, which is gre&tlﬁ to be
deplored, moreover accumwlative evidence shews that
cases of undoubted tuberculosis on being trsated have
not only imnroved but recovared.

e

&mong all classes, but particularly among

Q
i
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the so-called working classes,the rapidity of
of pulmonary htuberculosis is =such that octen
considerable distruction of lung tissue has taken

rlzce before the physician has an apportunity of

3]

he patient. The history of the cas:

3
]

4

follows well known lines. The patient complains that

he took & chill or had in®luenza, pleurisy or

‘ s
bronghitis some time previously, and since then has
had a severe cough which has refused to yield to the
various miviiires he has obtcined from the chemist.
ie adds that he has lost weight and is ~eeling

generally run down. This initial lowering of vitality

o



effecting both the lunpg tissue 2nd the gensral system
is hhe stege =t vhich the tubersle hacillus heging fo
grow and develope and this is the time when it is so
gssential for a correct diagnosis to be made and
prorer treatment commenced. It is heconing generally
recognised that this disease if discovared and
treated in the early stasges can be cured. Dardswell
(2) shews, that the earlier the stage at ~hich treat-
ment begins the better the chance of recovsry.This is
now looksd upon as a fact by all suthorities on the
subjéct.

In consequence of this it is absolutely essential
to Dbe methodical i% mn?ing a diagnosis of tuherculosis
Newer methods have beesn =zdded to the old ones and the
- Latter have in recent years been imnroved ADON.

The 1iterahure in the 1last decade shews the
extensive intew@sf which is being taken in the
subject and in the new methods that have been intro-
duced for the Adiapnosis and treatment of what is
termed the "white scourge".

in this connection I may stste that an

experisnce of a number of ¥sars in pradtice in South

Africa teught me that the native, more particularly

oD

the raw product, is pecularily suscseptible to the

8]
fts
2

seése, and as this applies to.all nations and races

the term"Universal Scourge"” would be = very moch

more apbrorriate one. It is not vos=ible to base 2



a diagnosis on any one particular method whether
it be an old or new one.

It is only by apnlying every available
method that we are ahle to get a result which is
of sufr~icisnt importance clinically to Jjustify

us in giving a definite opinion on a case.

pde

I am unable in the t

ol

me at my disrosal, to

review every method of Adiagnosis and 1 propose to
deal only with the most important and outstanding
ONes.

The classification which I shall use, in my
descrintion of the various stages of the Aisease

in this thes

s
193]

y 1s the Turban-Gerhardt classi<i-

Ication.



HISTORY .

It is necessary to go very carefully into the
history of the patient and his family, and whereever
possible, to get his statements confirmed.

The origin of the infection may very often
recedto a relative and the family history is of
the greatest importance hecause of this,

The fact that the tubercle Bacillus may lie
dormant for an extended period should not he lost
sight of. All cases of illness with. which the
patient has been in contact should bhe ehauired into.
Svecial care should be taken to ascertain the exact
date of death, from consumption or other tuberculas
disease, of any near rslative or associate. All
illness from childhood upwards should be asVed ahout.

It is well known that certain complaints of child-
hood predispose of tuberculosis. For this reason a
history of the patient having had morbillis, nertussis
bronchitis, pleurisy, oneumonia etc is often 6f
importance; the duration of the illness and any after
effects should be noted.

These facts can be moreeasily obtained in the

cese of young persons whose parents are available for
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the purpocses of auestioning. Special care should be
taken to ennuire into any illnesses that were
considered to be due to the bacillus of  tubercle.

A knowledge of the habits, occunation and
social standing of the patient, with a view to
finding c-uses such as dissipdtion drink,trouble,
worry and insuf?iciént food is esszential . These lower
the vitality and render the system more liable to

attack by the tubercle hacillus. The ™history of the

chk
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present illness, with snecial reference to the
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when the various symptoms arpearesd, shou =}

carefully noted.

SYHPTOMS

lkany persons, who apnear to be perfectly
well and healthy and who state that they feecl
absolutely nothing the matter with them, shew marked
signs of tuberculosis on physical examination.
The symptomséf pulmonary tuberculosis are very
numerous. Among the most important are the following:-
PULSE. &n increase in the nulse is common in vhthisis.

A pulse rate of 100 vrer minute, even without fever, is

not unusual. This increase however, i persistent,

idf
e
il

cr

ndicates that the condition is a2 grave ones
In 60 cases of tuberculosis of the lungs in all

stages, I found 37 with a pulse rate of 100 or over



Der minuce.
Table Mo, 1 shews these B0 cases divided into

three stages and indicates the number in each

! e
, Number with a pulse
Number |[rate of over 100. Percentage
|
Cases
L
|
IStage 1. 28 15 54%
iStage 11. 9 8 687
stage 111 | 273 16 el

This is very valuable from a diagnosis
stendpoint. In the early stages this may be normal bhut
in the later stages of tuberculosis pyrexia is very
frequently a well marked symptom. Increases usually
occur between 6.0 a.m. ang 2.0 p.m. but they are by
no means cov?ineq within these limits and may ocrur

at any time. It i1s sugpgested that when ma¥ing a

-diagnosis the tempmerature shouls be talken svery two



(10)

hours during the day and four hourly at night.
I+ the rise is only moderate the patisnt
should be allowed & certain amount of exXerclse

ané any variations in the temperature c-refully

It is pvointed out by Wilkinson (%) that an

increase of temverature after meals is of

The thermometer may be placed either in

f=ln

arm pit, the mouth,or the a»us. The armpit is
noqreliable and should not he used for this
purpose especially when 1t is necessary to
record small variations in temperature.

The mouth is bhetter hut care should be
taken to train the natients to breathe through

the nose when *the measurement 1

i

being taken in
this situation.

The most accurste results are undoubtedly
obtained from the anus arld, although an
inconveniesnt msthod, it should be emploﬁeﬁ
whenever pos=ible.

EMACIATION. This is a well recognized symptom
;;;H;;;;;—patieﬂt should be weighed once a week
on a particular day and at the sarme hour. The
loss of weight, to whichithe disease owes its
name, is gradual and continues progressively as

long as th= condition spreads.
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in the early stages.
SWEATING is a commoh symptom, very disagreszhle to
the patient. It may ocrue at any time during sleed

but early morning sweating is what 1is usually

complained of. It may occur at any stage of the

when occuring in young men and girls should never

be disregarded even when it is only slight. A dry

cough may be the first sign of the onset of phthisis.

EXFECTORATION. This veries in the different strpes
becoming more copious as the disease progresses.

fhere may be no sputum at all in the initial stapge

Je

HALZMOFTYSIS. is .one of the most important signs of
tube;;uigggs o the lungs. Ropke (4) has estimated
the occurance of haemoptysis in the initial stage
at 50% among those actively engaced in work. In the
60‘cases of phthisis in all stages mentioned in

\
Table 1. I found that 29 had a history of

Teble 11. indicates three stages of the disease
and shews the number and per-entage, with a

history of haemorrage from the lungs, in each stage.



Nurmber |Number with a Fercentage
off |history of
Cases|Haemoptysis.

A
Stage 1. 28 9 22%
Stage 11 9 5 A
[ .
Stage
ik S 25 15 857

PAIN if any, is generally due to a localized

plgurisy at the anex. Rheumatism of the

shoulder may be really a deferred vaim from an

epizal vleurisy. If the pain is' gue to

tuberculos

is it is constant and does not change

from place to place.

LARYNGEAL

T —

ATARRH, Wil%inson (8) lays stress

upon this as an early symptom of pulmonary

tuberculosis. It tends to cause hoarseness ang

has been called pretuberculosis as it is not in

itself a tuberculosis condition.
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PHYSICAL 3IGNS.

In the early stages of rulmonary '
tuberculosis it is often very dif~icult to deteet
physical sipns; as the dlisease progresses they
become more and more marked until in the late
stages they are nuite distinct and of the
greatest use for the purposes of diapnosis. lethod

is again essential - first examine the chest by

L_I‘c
o
147}
'g
(4]
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tion, then palp=stion, bpercussion, and
~uscultation. Allbutt and Rollaston (8) contend
that the primary lesion consists of a small nodule
or groun of nodules situated somewhat below the
extreme apex of the lung. This is not accepted by
all suthorities. Jordon (7) states thet the

more frequently starts at the roots and extends
elong branchings of the large bronchial tuhes.

Clinically, however, experience points to the apex

of the lung as the situation in which the

-

(R

initial trouble is most frecuently found and it is

sound practice to commence there.
INSFECTION. #lways evamine hhe supra-clavicular

regions first as a slight flattening here is the

earliest sign obtainable. Flatiening below the

|-ll
J

o
b
L

avicle and shoulder-drop anbear at a later stage
and are caused by a wasting of the nectorals, the

deltoid, and certain other muscles as the disease
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extends.
PALFATION. By means of this it is »ossible to
ﬁmtefmine the relative expansion of different

parts on ovposite sides of the chest. 1t is as

well to palvate the cervical region for enlarged

=

glands. Too much importance should not be
attached ,their bvresence in children, as enlarged
cervical glands are adulte common 1in childhood,

PERCUSSION. This is as importont as auscultation
;;;_;;;;{; bhe most carefully Adone. The value does
not depsnd on the nuality of the percussion note
alone; a carefuld comparison with the corresnond-
ing part on the opposite side of the chest wall
being ecually as importont.

The rercussion stroke should be liight; the
bleximeter being the digital phalanv, rather than
the second phalanx, on account of its bBeing more
e2sy to apply to the fossae above =nd beloW_the
clavicles.

Wenzel (8) found that in percussing the apices
of the lungs the di~ference of pgitch in the subpra-
and infra-claviouler fossae are considsrably

enhanced if the patient is placed with his bare

back pernendicularly against a stone wall. I heve
tried this méthod with excellent results,
especially in the early stages where physical

signs

m

re difeicult to detect.

For the comfort of the patient it is
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avisable to place a small towel between his hare
bhack and the wall so as to nrevent its coming into

ocontact with the cold surface. 7ith the patiernt in

m
'3

=
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sgions to detect differences in the note on
the two sides which were not recognisahle by
percussion in the ordinary wav.

To detect enlargement of the mediastinal glands

by rsrcussion in the regilon between the scapula and

the spine it is of advantage to make the vatient
bend over a table with his chest in contact with
itsurface.

} h

s}
(5 J

e . .
Kronig ( s discovered a méthod which he calls

0]

sion of the anice

the topographical

'g

ercu

()]

The principle underlying this method 1s

ok
)
c—!—

it is not conducive to favourable resulis to
imagine a border 2t the summit of the avex but
that it is mach better to broject the sonnd as a
broad bend over the shoulder girdle. The sound
waves are projected in a manner not unlike the

projection of lipght rays by a projection lens, the

fus]

G¢tual conditions mrevailing st the ape¥ being
ppcjected on to an enlarged -urface. Just as the

use of & lens is often an improvement on the naked

eye so also in this case it is a

B
jas)

1dvantage to

enlarge the minute surface at our disposal by this
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method of projection.

In direct percussion of the apev to 2sceriain
its highest point, the differences may not he
determined in early disease owing to the fact
that the apex may be retracted a few tenths of an
inch only. But if Kronigs method is applied ‘there

will be found a distinct narrowing of the hand

|

which passes over the sh ulder in front and
behind, representing the projection o® the
pulmongry sound.

In this method, percussion is perforhed from
the middle 1line outwards until vou come to the
tissues.-PercuSRion is then continhued in an
outward direction until the note reveals an
absence of pulmonary =ound.The narrowest part of
the band produced by the projection of the
pulmbnary sound is, as a rule, 3 0.l« above the
clavicle and the width of the band should be
measured in this situstion.

In healthy individuals the band in this
situation is at least 4 C.M. in width; in
disease of the apex there is a decrease. In
normal cases the pulmonary sound ceases in.a

sharp line whereas an indistinct and indefinite

border is frequently found in affections of

RIVIERE (10) discussing the percussion nohte in
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of pulmonary tuberculosis has drawm
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on to the following changes which

4
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cording to him are regularly found in the
condition:— These changes consist in
characteristic bands of nercussion impairment,
o constent nosition, shape and size, present
over both lungs and which are %ounﬁ before any
other physical signs are aporeciable.
He considers these to.be of re”lqwkrigih and not
due to tuberculosis deposits in the lung
heneath, and may be produced by approXimate medns
in the normal chest.
Posterior¥ly he described two areas of
impaired resonance in both lungs - the upner
bhetween the apex and a level marked by the
intervel betwsen the first and second dorsal
vertibrae and the lower, between the levels of
the fifth end seventh dorsal snines and
extending outwards over the scapuler regions.
In the early stages these areas of
incresased dullness are only recognizable by
gentle percussion and by the heipghtened piteh of
the percussion note., He believes that the
explanation of these symmetriceal areas of
lessened resonence lie in.a reflex contraction of
the lungs caused by any inflammatory irritetion

of the lung parenchyma, but, becavse of their
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= - e B T b b =13 +he
very sarly appearance in pulmonary tuberculosis they

are to be regarded as o7 great diagnostic importance
if this disease.

Riviere mekes the following summary -
(&) That the earlisst =igns obt=inable in cases of

pulmonary htuberculosis are those which fall under

the heading of percussion changes.

(b) That those changes are of characteristic vposition,
stiape and size, and that . -they are of reflex oripging
(¢) Thet they are in no way specific or peculiar to
tubarcle, but are evidence of an inflammation of the
lung rarenchyma.

(a) That they bear ﬂo_relation to the distribution of
the pulmonary lesions s2ve indicating the side of
disesse, or of most advanced Aisease, and in the

case of an early focus, 1ts level in the lung to =
rough extent. .
AUSCULTATION. It is advisable to examine the chest
twice when this method, for the detection of

physical =igns, due to tuberculosis of the lungs, is
used. On the first occasion concentrate on the

breath sounds with X specizl reference tqa

-

comparison on the twvo sides, and afterwards go

carefully over the chest again with 2 view to
3= A 1 3

inding rales or other adventitious sounds.

Feeble localised breath sounds are often the

earliest manifestation of phthisis, Harsh breathing
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and prolongsd expiration are other early signs.
Normally the breath socunds at the vight apex are
harsher than the left, and it should also be borne
in mind that vocal resonance 1s normally greater on
the right side.

In the s=cond vart of examination the whole
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attention should be given to the
In the early stages these are difficult to detect
being few in number and only occuring on inspiration.
They have a dry crackling sound and can be

intensified by making the natieﬁt breathe more deevly.

Localized pleurisy at the apex is generally an

indication of tubercle and this should be

remamhered vhen friction sounds ars found on
auscultation in this situation.

Mitchell Bruce (11) says that

{om o

he percentage of cases
in which an attack of pleurisy is followed by
rulmonary “uberuulosis is variously estimated by
difrerent observers. =L

It is, according to Clifford Allbutt (12), safe to
say, from & review of a large number of the
statistics open to us that all "idiorathic"
pleurisies in persons, say, over Pive years, 507
are tuberculous,As regards child life he holds that
not more than one in_ ten are tuberculous, but, on
the other hand, he has stated that in elderly
persons dleurisy is often due to this cause.

iitchell Bruce is mors conservative in his statement
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and uses the term "large rercentage”, for whether

the pleurisy is latent or marked hy severe vain and

effusion, it is too frenuently followed by disease
of the lung, at an interval which varies widely frow

a few months to nearly a cuarter of a century.

D

rxemples of the intervel guoted by him from cases
of his own are three, five, eight, twelve, fifteen,

and twenty-one years.

-

LARYNGEAL EYALINATICNS. For the purposes of

change in thes voice.
Killian (13) has devised a new method of directly
inspecting the larynx which he has termed

suspension laryngoscopy and which 1s very useful

in cases of tuberculosis.

OTHER CONDITIONS.

Fishberg (14) has called attention to the following

voint which should be borne in =ind, viz :-~

That abnormal signs at the avex may have some other

cause than the tubercle bacillus. He classifys such

conditions in three grouvs :-

1. Collapse indurations, found chiefly in mouth
breathers.

2+ Apical Gatarrh after influenza in the

emphysematous or in those who follow Austy
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lesions.
The first of these is the most imvortant. One

t, is retracted, dull, with
hersh or bronchial breathing and crepnitations. This
is due 10 proloﬁgea nasal obstruction with mouth 4
breathing, a catarrhl condition is present and the
expectoration i@ profuse and may he.blooﬁ streaked,
the general health of the patient, however, is fairly
good and he is able to remain at work.

In those mouth breathers who follow dusty

o

]

cupations, the dust, mnot being filtered, reathes
the apex of the lung and causes repeated attacks
of catarrh rollowed by fibro#is and contraction.
These conditions can be distinguished from
tuberculosis by the history of colds and nasal
obstruction and the fact that no tuberclse bacilli
are found in the sputum. Voreover there is an
absence of fever, loss of weight, tachicardia, and
fatigue, and the general health of the patient is
prétty £00d .
mitral disease is often mistaken for phthisis,
gbnormal signs, crepitations etc, are found at the
apices, and the sputum m°y be blood stained - the

absence of tubercle bacilli in the sputum, and of

the constitutional symptoms of tuberculosis make
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rential diagnosis comparatively easy.
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INFLUSNZA AND TUBERCULOSIS. Jex-EBlake (15) nas
drawn attention to the relation of influenza to
tuberculosis, and from his enouiries at the

Brompton Hospital extending over three or ‘four
years, has come to khe conclusion that in?lueﬁ%a
is an acute bronchitis set up in many cages by the
tubercle bhacillus and other microbe8 rather than
by the B.influenzae. .

OQut of 416 cases of pulmonary tuberculosis
examined by him 264 gdave some history of influenza.

These figures make it reasonable to supvrose that

influenza rather than being a predisposing cause

if more often tuberculosis itself; the early

symptoms, like & rise of temperature, vains,
headache, and prostration are common to both

diseases.
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s is a vproduet of recent yars and

(S

h
has hecome very popular.

Albers—-Schoneberg (16) comnares the advantages
obtained by the examination of comsumptive patients

by means of ¥-rays with older methods. He stotes

that: the Ront=genographic diagnosis of phthisis is

on a par with percussion but is inferior to

4

Jitions cannot be

o

suscultation. Yatarrhal con

|
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recognised but the foci of ltration can be
detected before they are revealed by Dercussion.
" He considers that the X-rays will often be the
deciding factor
) states that the improvement in
Rontgen-ray apparatus which makes it possible to
take instantaneous radiographs of the chest, angd
the introduction of the stereoscopic method has
revolutionized the methods of ~hest examination
in the prompt diagnosis of early phthisis.
Williems (18) detects a noticeable limitation of
movement of the diaphram on the affected side, even

in mild cases, and considers this an important point

in the early diagnosis of the disease.



Lawson (12) asserts that exnerisnce has not only

- - S ey £ R r ] o~
aubstantiated the ¥-ray clalns of siXtean vears Ag0,

lesion, 2 screen ex~mination ihvariably shews
restricted diaphragm movement less translucency and
a feilure to light up the avex on deep respiration

if early vhihisis 1s presen

cr

Walsham and Overend (20) deal with th~ cause of

Williams' sipgn in its rel

be
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on to the nerve

supply. They consider that the limitation of
diaphragm movement etc is due 10 a reduction in

the duration ang amplitude of the inspiratory wave,
with a definite measure of protection and rest for

the diseased areas of the lung.

ok

Leonard (21) says that it is possible to detect

bronchial gland enlargements ang

H
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infiltration about the roots of the lungs where

neither percussion or auscultetion can reach and

before bacteriological examination has determined

the cause of the cendition

Riviere (22) points out that radiogravhy poes far -

to confirm the opinions that phthisis is mersly

the final stage of & childhood infection seeing

~



t it discloses as a2 rule old disesase of hronchial
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th
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and pulmonary glands which armears to sbread along
the bronchial branches into the lung and esbecially
towards the apex. He lays stress on the importance

"_Ziqg the _"'_'r;:u,?_r method in adﬁition to other

)
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methods, in order to confirm the diagn parly
and doub:ful cases, and also to determine the extent
of the 5pr@ad of the disease, and to show if the other
gide is affected or not. |

Jordon (23) makes the assertion that in at least 407

of all cases of tuberculosis of the lungs the disease

starts as a well defined peri-bronchial thickening.
Trom the hilus the disease spreads in all directions,
but most rapidly along the ascending and descending

hranches of the main bronchus.

On reaching the arex it spres

O

s so ranidly that

very soon the apex appears clinically to be the chief
seat
Aof the invasion. In the majority of cases thare are

wl ]

no physical signs until the apex has become involved,

ck

the disease at the hilus being so deep seated that it

p}

escapes detection from withouts. -

Jordon (24) 8eys that this peri-bronchial phthisis
may reach an advanced stage without revealing any
=

signs of its presence by the usual methods of
physical examination of the chest. He concludes that

the only known method of making an early diagnosis

in these cases in by means of Rontgen-rays.
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rds (23) examined 279 cases, th
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majority of which shewed indefinite signs and

came to the conclusion that the medical profession
should bhe taught not to debpend on physiqal signs
either for a positive or negative diagnosis of
early pulnmonary tuberculosis. They state that a
negative X-ray diagnosis 1s as vrluable and perhaps
more conclusive than a positive one, and are of
opinion that tuberculosis at the hilus is usually
secondary to a focus in the lung.

ielville (268) discovered a new sign in X-ray
diagnosis of phthisis.

In the normal lung during full inspiration the

expansion of the apnices is ecual, and above the

(97}

clagicle it is possible to see the posterior end
of at least the two upprer ribs, also the two
intercostal spaces are equal width.

In lessened expsnsion, due to tubercle, not only
is there less of the ribs visible but the space

between the fipst

o

nd second ribs is obliteratesd.
2tes that, in sereening, it is important to
place the central A-ray accurately at the level
of the third costal certilage with the sternum.
The records of sixty cases 1 examined by
ﬁgﬂtgeﬂ—rhys shewed twelve which gave & positive
reaction to tuberculin tests although no focus of
disease in the chsst could be discovered by

physical examination. In seven of these cases the



(27)

Y-ray shewed distinct peri-bronchiel thichoning

at the root of one or bhoth lungs which nould not he

mistaken ror the normal hilus shadow.

in perecussion an

loealized to ore o hoth anices, thers wa

considapr-ble thickening at the roots of ¢

Ini .2 namber OF cases with marked dlesase, whic

On exanining these cases ageain subsecusnt to the

X-ray excmination no signs of disease could he found

w

over the areas of thickening. In these ca

between the area of consolidation and the thest-wall

is accountsble for the normal sounds, and

allow of any abnormal =ounds, <rom the diseased part

at the hilum I have paid particular attention to

d

(oo

percussion in the interscepular region at

of the rcots of the lungs in:suspicious cases, and

have Tound definite dullness on rcach side of the

spine in this region in cases which, on ¥-ray
examination in an ohliacue position shewed

thickening in the posterior mediastinum.

In two cases the “ontgen-rays reveadled

shadows near the base of the lung when no
the disease could be discovered by physic

examnination. These shadows musit represent

a

sign of

1

foci of
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or e gentrally situated and wit
considerable amount of healthy lung tissue

gurrounding them.

In one case rinite shadows were shown nefr
the hilum of the right lung indicatin; old standing

disesase which had healed while towards the apex

evigences of small cavities nointed to a fresh

In this case physical signs were very definite
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lay in finding these indications of old standing
and recent disease in the same 1ung.

In examining X-ray plates the differevces seen
in Chronic Bronechit iS,‘?ilinnsi%, and Tuberculosis,
ars very well marked.

In Chronic LPOﬁthtislfhe peri-bronchial
thickening shews itsel? as an sxaggeration of
the normal tree like branchings of the bronchi the

edges of which are inclined to be blurred andg
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I found on examining a larpge

rumber of these cases from the Rand Mines

j=ta

o
Johannesburg, that the ﬁeri-hroﬂchiat thickening
haé¢ a streaky- abppearance resembling Chronic
Bronchitis but that the borders were more dafined.

probably due to the desvosition of the Silica 2long

the bronchi and to there heing a vure *ibrosgis ang



3
5
o

[ ]
]
D
0
&
-
i |
[
m
-y
i
:‘3
2
&)

[6]
]
T
m

shew both the streaky and the mottled anpearance

md in these the prognosis is very bad, whereas,

i}

£y

o

pure sili-osis may recover and often does if
the ratient leaves the mine and goes fTarming,
when the Tubercle bacgillus &ttacks the liung as
well the natient Aeclines ranidly and tresatment
apnears to he of no ayail.

'ln regard te the disease at the apicas, ﬁﬁe

. bhysical signs are usually so well defined that

it is doubiful whether X-rays can add to the

information obtained from a carefully made

physical exanination.
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CHAPT'R 1V.

Examination of the sputum for Albhumen.

i
b

he tresence of Albumen in the sputun
hes in recent years received considerable attention
as a means of assisting diagnosis in the early stages

of phthisis.

(27) states that he found Albumen almost

e

Verceé
invariably i= 121 sputa, both in acute and chronic
parenchymatoys processes in the lungs; In 76 cases of
pulmonary tubgrculosis the reaction was positive in

75 cases, while acute and chronic bronchiﬁiq'hﬂruly
ever showed any trace of alhumeﬁ.

Prorok (28) as a result of 200 investigations
respecting the presence of albumen in . the sputum,
states that he invariably found positive albumen
reaction in pulmonary tuberculosis, putrid bronchitis
with bronchiectasis, gangrene of the lungs and
pneumonia. Albumen was generally absent in cases of
chronic bronchitis and bronchial asthma. Frequently

however traces could be demonstrated in the lattier

Busni%owa (29) is of opinion, as a result of
detailed expveriments that the albumen test is only
positive in the case of pulmonary tuberculosis,

pneuminia crouposa, bronchovneumonia ang gangrane,



Feskow (%0) found as a result of A7 exaninations a

pesitive albumen reaction at the commencement of

pulmonary tuberculosig. The albumen test in the

Q
R
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of bronchitis is negative.

Brunner (;1\ proved that tﬁe alhumen reaction of the
sputum, so long as the latter is fresh and is not
mixed with anything, 1is positive in the case of
pulmonary tuberculosis. It is, hovever, occaslionelly
negative in the case of fibrous tuberculosis.

Gantz and Hertz (72) come to the following conclusioris
after hajing examined 125 cases -

L., The alhumen reaction is a very simple method of
analysis and tokes up eo little time that it should

be constantly applied as & help in the diagnosis of

2. The albumen reaction is to 2 certain degree
considered to be specific bhecause it is the

expression of inflammation or disease of the lung.

3« In bronchial catarrh +he albumen reaction 1is
negative.

4. Lung tuberculosis, hoth a2t the commencement and in
the later stages, gives a more or less Aistinct avpear-
ance of & positive albumen reaction - an evception is
made in the fibrous forms of tuberculosis

5. In pneumonia and lung infarct the albumen reaction

is positive.



6. Diseases o~ the lung, even of 2 slight degree, give
a2 distinctly positive alhumen reaction. In doubhtful

cases of early lung tuberculosis, when tubercle

11
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bacilli cannot be found ‘in the aputum, t»e diaghos
may be mcde by a positive 2lbumen result.

Ritter (®3) has made the statement, that a single
negative albumen reaction is certain evidence of the
absence of tuberculosis.

Scott (34) denies Ritters statement and contends that
& negative reagtion may occur gbout 10 per cent of
pulmonary tuberculosis cases and for this readon
considers that the test is of mors value for
prognosis than for early ﬁiagnosis.

Biernacki (%5) goes further than the simple nualitative

]

estimation. He detcrminss the percentage of albumen

(v

present by Eshbach's method and f£inds that tubercle
sputum contains albumen in acuantities varying fron

U8 per cent to .2 ver cent, tﬁe average being .2 to
.4 per cent. Larger guantities are present in the last
stages of the disease. He states that some cases of
bronchitis, often associated with emphysema, give a
positive reaction.

AS a rule the amount bpresent in these cases is a mere
trace “hich cannot be estimated, and in seven cases he
found amounts varying from .03 per cent to .15 per cent.
He finds that the prescsnce of albuven in these
catarrhal conditions not complicated by tuberzculosis

depends on disease of the hemrt and vascular system.
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Biernacki, from his investigation arrives at the
following conclusions !-—

1. The absence of albumen in the sputum proves that

the disease has affected the bronchial tissues only,
its presence shews that the lung tissue is involved.

2. If the albumen reactio

o

is hegative the presence
of active tuberculosis can bhe excluded.
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B3« In active tuberculosis the r
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almost without exception.

T . o
4 I'ne presencte 03

.2 ver e~nt or more of alhumen
gives the resction a positive tubercular character
= oﬁher inflammatory conditions cem he eY’]uﬁoﬁ
From & clinical point of view such exclusion is
comparatively easy.

I have examined the sputa of %2 cases for albumen

=

and have estimated that the cuantity prasent in
posit ivo 2&568.

The sputa is vrepared in the manner described
by Roger and Levy-Valehsi (36) as follows :-
An ounce of water is added tc an eou2l quantity of
fresh, bloodless, and as far as possible sali
free expectoration. The sputum should he collected
early in the morning in a sterilized svutum mug and
the patient should be made to gargle his throat with
cold boiled water before expectorating.
The test should be done within twétve hours of
collecting the sputum. To the sputum diluted with

an equal aquantity of water add a few drops of 174



Agcetic Acid until litmus paner Wndicates that the
mixture has become acid, then add three more drops
of acid eand beat up thoroughly with a glass rod to
allow the acetic acid to precip - ate 2ll the mucine;
Pilter and add one drop of acetic acid to the
filtrate to see if any mucine remains,

If muddiness annears the mixture is again
filtered, the process being repeated until the

Y

mixture becomes guite clear. Yow apply one of the

tests for alburen. The nitric acid test is the H“ v

\.I'I

although Roger and Levy-Valensi use Fotassium

Ferrocyanide for this test.

|..4.

For estimating the smount of slbumen in the

sputum I use Eshachs method for d=termining the
amount of albumen in Urine. The number o grammes Der
litre is indicated by the level of the albumen in

Zghach's albupinimeter and in order to arrive =2t

(o o
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D

percentage it is necessary to divide this by ten.

It should also be remembered that the sputum was
diluted with an eoual ocuantity of.wrter shd to
allow for this the result ﬁust he multiplied by two.

This pives the actual per

C.'

entage of albumen in the
sputum analysed. I found albumen nresent in 1007 of
35 sputa all of “hich contained tubercle bhacilli

The amount varied from a trac:

D

to 1.6 per cent, the
average being .35 per cent. I found that the worse
the case was, the larger the vercentage of =2lbumen.,

In the 35 cases in which a positive albumen result
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was obtdined a diagnosis of active tuberculosis had
been made in each case by other means as well and
the results sre shewn in Teble 7.
TABLE 3.
I ;
| Stage of Mumber Number [(Number Amount | Average
‘Disease. of with with present| amount
{Turban cases |albumen jalhumen
| Gerhardt present [absent
glass— in from
ification sputum [ sputun
Stage 1. 8 8 0 ferying |
From 2 |
e =
trace to
‘ o
55% | 19
(¥4 i No
tage 11 8 8 0 Varving
g ’ from a
trace
to .67 207
Stage 111, 21 21 0 Varyving
from a
trace o
to: 16/ o357

In five cases there was & negative albumen reaction

although a diagnosis of latent pulmonary

tuberculosis had been made in each

™
ce

Se.




The r~sults in four nontuberculsr sputa were

Three cases of chroniz hronchitis did not shew even
a trace of alhumen, and in one case of pneumonia the
sputum before andéd for some deys after the crisis

contained about .6 per cent; after which the

The above results shew that in simnle bronchial
affections albumen is absent, and its DresenCe
indicates that lung substance is involved.

I a2m of opinion that the albumen test 1s of
value in desciding whether a positive reaction to

tuberzculin tests is associated wiith an sctive or

inactive pulmonary tubérculosis, the alhumen

jda

reaction being present in the active condition and
absent in the latter.

I agree with Schmey (37) whose opinion of the value
of the albumen reaction is as follows :-

1. A negetive albumen reaction sneaks with
certainty against the vresence of an active
tuberculous lesion.

2. A positive albumen reaction vnroves the Dresence
of active tuberculosis, wvhen other diseases of the
long tissue,such as pneumonia, infarct, and
gangrene, are excluded.

%. As the albumen reaction appears in aquite early

cases of pulmonary tuberculosis, it is esvecially

adapted for early diagnosis. He also suggests the



following :-

(a) If the albumen reaction and the Von Firaguet
resaction are both positive, then there is active
tuberculosis.

(b) An albumen negative reaction and a Von FPirquet
positive reaction prove an inactive latent or healed

tuberculosis.

m

i

(¢) An albumen positive and Von Piraouet negative
reaction prove a nontubsrculous trouble.

(@) If the albumen and Von Pirquet reactions are
both negative pulmonary tuberculosis can be
entirely excluded.

schmey (38) says that the apnearance of albumen in

the sputum of tuberculosis patients is the result of

=
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tion, emanating from the ftubercular
focus, which sets in as soon as the bacilli have
settled down in the tissues and commenced to
miltinly.

Ridge and Treadgold (39) found that albumen
dissapears from the sputum in bases of pulmonary
tuberculosis which has béeﬁ cured. Continued absence
of the albumen as well as of bacilli ingicate absence

okt

ofatuerculosis.

ORTHOSTATIC ALBUMINURIA.

Ludke and Oturm (40) investigated orthostatic
albuminuria and its importance from a diagnostic

standpoint, They -examined 140 tuberculosis cases for
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the preosence of this condition, and found that 102 pave

a positive aihumin pesetion in theilr urine afher they

had heen standing for onse hour. Sixty helonged to the
first stage; <ifty to the Goddﬁ;, end thirty to the
third stage.

Fositive reaction was obtained in fifty—-thres from
the first,; thirty-two from the second,; and gseventeen

from the thiré stage. Sight sontrol individuals all,
g for an hour, remalned free from

albumen in the urine. The duthors Helisve that

[ 3

orthostatic alhuninuria in tnherculousiindividuals is

T ml
AL ﬂe:!)_r_c: A

to he gttributed to toxie irritat:

T

on of the
Mo changes could be found, after standing, in the
haemoglobin content or in the number of
epythrocytes: On the other hand, the Dressure in the
pulse was shewn to he lowered. In thé nrinary deposit
of tuberculous patients exhibiting orthostatic
albunminuria tubercle hacilli were found on several
occasions. A casual conrnection bhetwern +ﬂ“°rﬂu10uq
disease and the albuminurie nroduced by stending may
be ?ssu?eﬁ to sxist in the majority-of cases of

.orthostatic albuminurie

Chalier (41) found orthostatic albuminuris in 777 of

1=tn
e

nitial cases of tuberculosis.
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CHAPTIR V.,

Examlﬂuuloﬂ of Sputum for Tube?ﬂ’e Bacilli.

Koch discovered the Tuhercle Eacillus in 1882 and
since that date the pressnce of this Bacillus in the
sputum has been looked upon as the deciding indication
in fevour of »ulmonary tuberculosis. Trom the
diagnostic, standpoint however the tubercle h2cillus

-

is only of second~ry importance as 1t is not founr

in early or incivient tuherculosis. Yhereas, its

presence is a definite proof of tuberculosis of the

the condition in its earlier siages.

Tubercle bacilli are only found in the sputum after
they have caused caseation which on brealing through
the mucosa allow of the bacillus entering a bronchus
and thus infecting the sputum. Generally the\ﬁisease
has heen present for some time before this caseation

occurs, and after it has occurred it is easy to

understand that a comparatively large numher of

D

bacilli may be present and escape detettion hy the

-

methods of microscopical investigation at present
in use.

Table 4 has been drawn up by me to show how rarely

tubercle bacilli are found in the early«stage of the

disease compared with the frequency with which they
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are found in the later stages.

1 examined the sputa of

undoubted active tuberculosis and the table

the tubercle bacillus on examination after using

the ordinary ziehl-neelsen stain and, if this gave

no result, using antiformin or ons of th- other
methods described in this chapter.
TABLE 1IV.
Number of |MNumber with Percentage.
Patients Tubercle
Baececilli in
sputum.
stage 1. 19 2 11
Stage 11. 16 12 75%
Stage 111, 21 19 90%
]

Nowadays tubercle bacilli

an opeN tubercluar lesion

in the sputum indicates

in lung, and from the

time of its apnearance the auestion of the

possibility of a

mixed infection arises.
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If streptococci pneumococci or the
bacillus of influenza ere found in a tubercular
sputum the vrognosis is bad. Notwithstanding what
has been said above, the di~covery of the *tubercle
bacillus is of the grestest importarce, beceuse to
the busy general bdractitioner who has not a great

deal of time to devotbte to the wvery fine methods of

iy

sputum at once proves the condition to be
pulmonary tuberculosis.
Technioue of =xXemination :-

The meéthod to be employed in collecting
sputum for examination has already been dealt with
iﬂ Chapter 1V.

Sticker (42) has recommended the use of .2 grams

of iodide of potassium, in order to bring about a
catarrh artificielly in cases without expbectoration
but I do not advise this method.

Emetics have been given in the early morning to
vatients without expectoration and the vomit
searched for rasses of eXpectoration but no good
resvlts have been obtained from this method. The
contents of the sputum-mug are poured into a glass
dish which is placed on a black surface, great care
should be exercised in chocsing the vart for
examination.

The centre of an ovague, grey, hard, fragment
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caseous or necrotic in avrearance should be

icked out with forceps and smear=d on a bdreviously
warmed slide, & rusty 1oo“1ﬂg picce should not bhe
neglected but starchy food partizlass should be

carefully avoidéd. After drying and fixing by

¥

passing through a bunsen flame one of the following

-r-

staining. methods are employed:i-—

1. The ordinary Ziehl-neslsen method which is nuite
the best. When dealing with a number of slides 1

employ a simple and cheap device which saves much

time. A couple of glass rods an inch and & half
avart, are placad across the sink, the ends heing

fixed into wooden bHlocks.

\

The slides are placed on these rods and & strong
solution of carbhol-fuchsin poured onto them. The
bunsen flame ig them apnlied until a head of steam

aris fter five minute8 staining *the slides

@

s and
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are washed rapidly and decolorised with 2
Hydrochloric Acid for at least ten minutes, and
longer if possible. I have had excellent rssults
after leaving the slides in fydrochloric Acid
solution for several hours. Wash in water and if
thare is any fear of the sputum having been
contaminated by other acid-"ast hacilli of which
there are a considerable numher of wvarieties, the
slide Bhould now bhe decolorised with absolute
alzcochol. Por 2 counle of minutes. The reason for

this is that the tubsrecle bacillus is hoth'



"acid-fast" and "spirit-fast" whereas these other
"anid-fast" bacilli hecome decolorised on

treatment withalcohol. , In gtaining urinary

alcohol  for one minute. Brown (47) howaver
contends that no staining®method differentiates
tuberclie bacilli from smegma bacilli and advises

the use if cultural methods for thicburnose.

=t

After this, the slide is sg2in washed, ang
counterstoined with Lgleer's Methylene blue for
20 to S0 seconds, mow wash, blot dry in air and
exanine with an oil immersion lens of ﬁfl?th inch
focus for five minutes unless of course positive
results are obtained in a shorter time.

2. Herman's method mey be emrloyed - use %7
Crystal Violet in 957 &lcohol mixed with three

of

volumes of 17 ammonium carhonate as mordant and

stain with this for a few minﬁtﬁa, wash, treat
with 107 nitric acid and then ahsolute alcholol.
Counterstaining with 37 chrysoidin is userul in
bringing out metachromatic spore-like granules
and braﬁching forms.

3+ Another method, the picrin method, is strongly

recommended by Horace Wilson (44),

1t is as follows :- 8tain with Carbol-fuchsin,



o of goual parts of saturated soluftion of

Dicrisc acid and al A—‘~--'!_\ n ol Elas ~onde wash with
= - o . . :
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(B0 seconds) wesh again with 807 alcohol, counderstsin

with picric acid-aleohel till Eemom coloured, and wash

with fdistilled water and dry gently 2t low heat. The
baeilli ares thrown out very cohshriciously apainst the

vellow background.
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Concentration methogg 1e the resulis

o il

g soncantration methods may be

-

one of the followin
he tubercle baeilli usually occur in nests in clumps
of sputum and these concentration methods disscolve the
mucous and collect together any bacilli that may he
pregent” .

A. Uhlenhuth and Yylander's Antiformin method (45),

he detalls of this are as follows = The sputum is

mixed with 15% of antiformin, placed in a stonpered
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olently for two or three minutes to
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then put in & incubator for 15 to
60 minutes until the mucous rart is dissolved and
becomes a watery fluid. 3

This is centrifugalised for about Tifteen minutes until
all the deposit has sunk to the bottom of the tube.After
decanting the deposit may be washed in nhormal s=2line

solution and again centrifugalised, & loonful of the



uprer layer of the deposit is then srread ouvt on &
slide, fixed and stained in the usual way, excent
that on account of the harsh tresatment of the
bacillus with the caustic, instead of putiing the

carhbol-fuchsin cn the slide and heating it, it is

better to put some of the stain into a test tube,
bring to the boil and pour it on the slide. It is

also necessary for the same reason to decolorise
with a weaker hvdrochloric acid solution (107)
as the stronger solution tends to remnove the
the bacillus as well.

AntiforminN is prevared.as follows :- Linuor Sodae
Chlorinatae (Labarrague's solution) is first made
by adding Chlorinated lime to sodium- carhonate and
an eaqual part of 157 sodium hydrate i= 2dded to the
gsolution thus formed.

One 'nart of antiformin to five narts of sputun

is sufficient hbut one to four may be used in the

gase of very tenacious sputum. The advantages of

1. It has less effect on the staining vproverties of

3

tubercle bhacilli than any other material used in

concentration methods.
2. Breaks up the sputum rapidly.
3. Dissolves all organisms immediately except the

"acig-fast" ones.

4, If applied in a not too concentrated form angd

1

not too long it does not kill the tuberecls hacillu

wy
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.



it may be noted hers,the most satisfactory =re :-
1, Dorset's plain egg medium ; made by adding one
pert of sterilized 057 codium chloride solution to
three parts of egg which has heen carefully mixed
and ssrained through gauze.

2. Glycerine egg (Labenau) iedium : one nart of 87
Glyzerine in .f57 sodium chlaride solution added to
three parts of egp, and a few drops of alcohelic

-

basic fuchsin added to colour it nink. This is of

<

edvantage in aiding the detection of early or scanty

growths.

3« Frugonis animal tissue method : soak fresh

rabits lung or other tissue in .257 godium chloride

solution containing 67~ glycerine for one hour and

th

@

en sterilize by autoclaving at 120 C for 45

=

. 1 s a o
ninutes and then supported over the surface of 6%

o]

glycerine houillon. Jultures for tubercle bacilli
are imrpracticahle without concentration, and the
antiformin method shoulad almafs be used.

B. Eiederts concentration method for mucous,
;;;;;;;I:—;nanty sputum. In this method an alkaline
substance is used in the preparation of the slide
and therein it resembles ‘he antiformin method:-

1R -Gl OFf 8D

o

tum is mixed with 30 C.0. of water
in a beaker. Stir constantly and add four to eight

-t & i o S
drops of 107 solution of esustic sods. Boil ﬁlowlx
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and at the save time add 80 to 90 2.0. of water
until the mixture heconmes thin in consistence.
Nowcentrifugalise, or stané for two or three days,
Mix wa=tla the sedimsnt with a 1little egpe alhumen

and smzar on to a2 slide. Bisdert recommends the

staining drocess. I found the same dif~iculty hen
using the antiformin method and over came it Dy

heat and mixing the sediment with some glairy

as efficacous as egg albumen and the necessity for
srocuring the latter substance is obviated. Biedert
then stains for tubercle bhacilli in the ordinary

way except that he stains with carbol fuchsin for

Cavan Ketel's method is 0° walue when the sputum is

£ sputunm is

ﬁ
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mixed with 5 C.04 of liguid carbolic acid and

ghaken thoroughly,

The mixture is then centpifugal

sed or left
standing for 24 hours. The sediment is removed with

& pivette and a f£ilm is made in the ordinary way.

™

Bfter drying in air, nassthrough a flame and wash
in chloroform for one to three minutes. Again wash
in water, blot and pass through flame. Stain with

carbol—Pfuchsin and counter-stain with methylene blue.
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D. Another satisfactory method is the I'ulhauser-

szavlewski method for concenirating hacteria.

Shalke up the sputum with four to eight times its

volune of * per cent sclution of sodium hydrate in

a stornered hottle. Then the mixture has hecons
smooth mucilaginous fluid ade a few drons of phenol

-phthalein solution

"‘J

nd bring the pink mixture
thus formsd to the boil. Then addé drob by drop a 2

ey cent solution of acetic acid stirring

gonstantly until the pink colour is just
dischargsd. 17 the least excess of acid is added

over that just sufricisnt -to cause *he pink
colour to Adisanrear Mucin will be precipitated.
Now centrifugalise, smear sediment on a slide and
stain for tubercle bhacilli

The zoncentration me -hoés described above, of
whi~h antiformin is the most useful, are of wvalue
to the general rractitioner who has neither the
time nor the opnortuﬁity or staining angd
exanining many slides. By concentrating the
becilli he gets positive results where by the
ordinary method he would get negative ones.
For the experts these methods have not always the
same advantage because he knows almost by
intuition whether a sputum is tubercular or not,

and long nractice has taught him to recognize the

particles which contain the largest number of
bacilli and which will pive the bhest results on



staining a»d examination. In exeminirg the slicdes

.

care should he taken not to mistake gtein depogits

by the ebove methods we still have the test of
animal innoculatiocn which is’' the most reliable of
alls

Gulnea Digs are the best Tor this purvoss,and
the necessity for ta¥ing our a vivisection licence
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metsrial is mixed with % 0.0. ¢f sterile salt

sclution ané injected intra-peritoneally into the

tubercle bacilli. Some exverimenters nlace 2 small
ouantity of the sputur in the sub-cutansous tissues
of the thigh or groin, a small skin incision hawving
heen made which is éfﬁerwarﬂs closed un with

colodion.

enlarged and then caseous. The animal looses weight
and generally dies within six weeks if not previously
killed.

Tubercle bacilli in the sputum may be demonstrated
by this method when all others have nroved 2 failure.

Oppenheimer (48) injected urine susnected of



(=0)
containing tubercle bscilli inte the livers of

reduce the time taken for the exreriment to £ifteen

deys, and in the case 0 very virulent material to

Tubercle bacilli have been cdemonstrated
in the faeces of phthi=sical natients bhefore
tuberculosis of thes intestines shewed itself. They
are due to sputum beirg swallowed.
rof the.“aeceﬁ is mixed with 20 G.C2. of

= a

a8 15 per cent solution of antiformin and well
bro¥ken up until an emulsion is formed. Another 20
C.Cs 1s added, and after Sﬁﬁﬂﬁiﬂg for two hours,
thecreamy sediment which forms is pipetted off . and
exﬁmiﬂéﬁ and stained in the usual manner.

Philip and Porter (47) report having examined 109
specimens of faeces; 42 shewed no tuhercle bacilli
in the sputum, but 22 of them gave evidence of
tubercle bacilli in the faeces. OFf 24 ca-es which
had no sputum; 17 shewed tubercle bacilli in the

stools; therefore in certain cases this method is of

valus,.

Rogsenberger (48) in 1909 first drew attention to
the fact that it was possible to demonstrate

tubercle hacillijin the blood of most 22ses of



phthisis, sven in the early stages.
Rirashige (49) examined the hlood of 155 2aszes of

rnilder and mMore severe ca=ses of pulmonrnary tuherculosis

and demonstratsd the presencze of the hacilli in

=
(=

in the hlood of 44

shage of pulmonery

Wbereulogis, in 38 per et 6f casas in t-e second

<A i SRR t o i i ¥ _,

Other observers have not been able L0 Alisrtover

them in.eaprly sases in the hlood, but have hean

Lippman (51) took 10 Z.7. o° blood from a natient,

centrifugalised the mixture. To the deposit he added

ntiform

&)
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neubated it a2t a temverature of 37 0

i ralisad,

]
(8l

1=

and again centrigu

oy

He obtained tubercle hacilli in filmg obhtained
from the deposit of 5% per cent of advanced cases
in %% per cent of =ssgond stage cas=es, but was unabhle
to discover any in early casss.

Rogers and lurphey (52)investigated £ifty cases of
tuberculosis in gifrersnt étan@s, hy the Turnﬂﬁigi;
Sehmitter methed, which Is as fellows 2= Add 1 T.04 of

btood to 5 C.C. of 3 per cent acetic asid, centrifupe

ffor nalf and hour, dissoclve the sefiment in 5 €.0.

~
L

concentrated antirormin and add 8 €. 0. absoliite
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dlcohol, again centrifupe, Wash in Adistilled water,
centrifuge oncs more, make 2 slide and stain,
Bachmaister (53) recers to finding tubercle

hacilli in the Dlood of healthy narsons angd
insists that this is a manifsstation of pssudo-
Veribizier after very careful study has come
to the conclusion that it is nuite erroneous to
believe that blood of tuberculous patients cont=ins
tubercle hacilli in even as many as 257 o the

S. The bhactericidal nower of the bleood s~rum

is adenurte sven in such
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in the blood o0Ff early cazes
of phthisis, certain msthods heve heesn adonted to

2id the dlagnosis of sarly vhthisis by the

f"'.‘

estimation of the epsonic index of the serum and by
the accurate estimation of the agplutining usually
bresent in the blood. The tuhersctilo orsonic index

does not, in health, fall helow 0. 8 or rise ahove

o

1.2. Indices persistently above or helow these

.

nt. to tubersculosis.

l_J
D
=

evels 1o
Another method is that of the fixation of the
complemnent; The latter is dealt with by Dudgeon,
agek and:Weir (55). Antigens used are eiz;é;;;-“?
sputum ang tissues, tuberculin, and tubercle

‘bacilli. In every case where a patient was under
- ‘ .



treetment with ftuberculin, the reaction was

positive. 1t was always negative in

‘g

ersons who were

only in contact with tuberculows neonle.

tuherculosis. He shows the relation hetwesn the

Glover (57) considers that the complement-

fixation reaction, the estimation of the
tubherculo-opsonic indsx, and the sub-
cutaneous ‘injection of test doses of tubsrculin

h the sputum examinations arethe most

the resnlts of his study of Serum reactions
shewed that-1. Fositive complement fixation 1is
strong presumptive evidence of active ov
quiescent disease.

. Positive complement Tivation plus a positive
opsonic index is ﬁé?inite evidence of active

. A positive orsonic index is definite evidence

of active or ogulescent diseace.

<

4, Negative complement fixation is in nine casses

out of ten evidsnce acainst ective dlisease.

5, Nepative complement Pixation plus a negative

opsonic index is a2lmost definite evidence acainst



(tlover sums up the rasrlis o his researches as
follows -

R i
1. That about A% of cases coming under
obhservation as suprosed early vphthisis, but with
no beecilli in the sputum prove to be negative:;
nevertheless,
2+ That such negative cases may vpresent

clinical signs of impairment of percussion note,

—t

hreath soinnds, and resonance at,at least, one
epex: and

%+ That moist =oiinds in such cases are almost

5« That active disezse confined to one ave¥, with
pative sputum, is not common;

6. That where moist sounds ars nres=nf, further
investigation 1is needed to exclude or confirm

@ 3 o
FIeA88.

the nresence of active @

Ll

7. That when this investigation takes the form
o® the complement-fivation reaction along with'
the estimation of the opsonic index (if necessary,
-repeatedly), a final disgnosis can he made without

recourse to test injections of tuberculin.



Ascolis thermo-precipitin resction :-

chloroform by a saline. The filtrate is then run
I &

on te the surface of Vellea's anti-tuberculous

serum and after keeping in an incuhator for hals

an hour, & ring forms a2t the Junction line if

the case is one of pulmonary tuberculosis.

Boil a quantity of =vputum with an eoual wvolume

of liouor potessas and allow the resultant lisumia

=

t0 zettles On exemining the deposit miecroszonically
elastic fihres can he dstected, if trey ars
pressnt, no staining heing renulired.

This method was used befora the dis~overy of

i

the tubercle hacillus. The presernce of Pibres

e
£
Ay

icate breaking down of lung tissue and the test

of n
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use in the early stages of the disease.



neons Reaction.

This-is a method of diagnosis, introduced
o = o) = anry = ~ 5 o 1
! f ) [ 4 (e A St . L S - I 5
by Von Pirquet (59) in 1907, =nd consists of the

application of tuberculin to small areas of

wn

caritied skin.

Von Firguet originally used Koch's old tubsrculin
diluted to the extent of 257 with .5 per cent
Carbheolic Acid in mormal saline solution.
Undiluted old Tubesreculin is now used.

wethod of application of the test. The flexor

aspect of the forearm is fPirst eclesnsed with

alecohol. Two drons oftuberculin ars then allowed to

f ol

needle is applied vertically and rotated; only the

sunerficial layers of the skin are: renoved and hlood
shéuld not be drawn. A control scar 7Tithin a drop
of 20 ver cent glycerine in normal saline solution

o
%
)

should be made between the two bDrevious marks, the

o

reedle being carefully sterilised herfore

T

oing so.
Apnearance after apvlying the testi-
Traumatic reaction :- A traumatic reaction is seen

after about an hour as 2 result of the operation.

This redness generally disaprears in an hour or two,



"he traumatic reacticon is -the same in the control
arss 8 in ths others.

Feositive reaction 11— This shews as a8 redness in
.

three or four hours hut is mot dzen at tha conirol
spot. The redness incrsases for sbout tveniy four

(¥

hours when a red papile, surrounded by a

]

hyperaemic area of vivid colour, develongs at the
gite of inocgulation.

diameter of the mapule varies within wide

.
o
1

limits - from one to twenty millimeters. A few

vesicles mey arrear around the papules. After a

while the rapule and surrounding hyneraemia
dissappears leaving a small vigmented area.
Negative reaction :— When the reaction is nepative

s generally all that is left afier twenty four
hours.

The reaction may varv very coﬁ“iﬁerahly. It nay
reach a maximum and almost disyapnear in twenty
four hours or it may increase gradually for three
or four days “nd then descreasevery slowly.
Wolrr-Lisner (60) is of oninion that this -low

nerease or slow decrease indicates a latent leslion

(=5
P

and calls 1t a "late reaction'.
Ir a negative reaction is obtained it &s well

to repeat the experiment after a few days

interval when it is possible that a positive reaction



may aoppear in ecsses of latent tuberculozis.

Von Pirauet (61) found thet in some sases nfter
repeating the inoculation the r@actiqﬂ hecame
more marked, ond 2 previously negative result

became positive. 3ome investigators hold that

211l cases with 2 nepative reaction will become

AR5 el o

pogitive in time - if he test is apnlied often
Wolep-isner (62) considers that the nositive
result of th»2 reaction when repeated indicates
the pDres=nce of latent tubercular zcg¢ntres.

tion

Ay
@

Taels (63\ has demonstrated the speciric

of tuberculin, by this method, in cut sec

ct
s

ons

of tha navules which shew typical tubersular
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nodules having giant cells surrounded by

epithelioid and round cells.
The test may fail
(1) in genersl tuberculosis,

(2) in the final stages of tuberculosis .
(%) in cases of tuberculosis complinated by
another cdisease,

(4) in general cachevia .

(5) during an attack of measles and some
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(8) when a tolerance of tuberculin has been
developed due to subcutaneous inisctions.
Table 5 shews the results of Forty-three Von

Pirquets tcosts performed by me with undiluted old



Tuberculin,
As l2id down ahove, if the test sncots vape

similar in aprearance to ths nonirol snots 2t the

being Dresent, if, at the =nd of 24 hours, there
was distinctly more hyperasemia at the test spots
that a2t the control, without any evidrnce of

papule formation. In such ca=ss the test should

be rercated but for the purnoses of this table

the first application of the test only is teken
into account.
Ir a rapule formsd;its cilameter w-s maasurad

et the end of 24 hours and the result charted.

S22 ovea .



TABLE V.

Turban-Gerhardt

Classification Stage 1.| Stage 2. Stage ".
Number tested 20 7 16
Number giving a
positive reaction 20 6 12
1007 Y374 A4
Number giving a 0 1 4
negative reaction 147 24
Number giving traces
of a reaction 1 1 3
57 19% o 57
Number with papules
2-4 mm in diameter-
slight reaction 5 2 8
257 z 3% 507
Number with papules
5-9 mm in diameter-
poderate reaction 7 S 3
757 507 257
Number with papules
10 mm or more in
diameter -strong ya 0 0
reaction. 357 ;

The sbove tzble shews that a large majority of

clinically tubercular patients give & positive

reaction to the Von Pirquet test. The strongest




reactions only occur in cases in Stage 1 of the
disease and the number of positive reactions
decrease in vercentage as the stages of the digease
advance.

WolfP-Eisner (B84) states that = positive reaction

indicatés the =~xistence of the cavacity to react,

whereas failure to react indicates a lack of this

capacity. He considers that a negative reaction in
a cese of undoubted tuberculosis is to be regarded

as an ominous signh, whilst a positive reaction
indicates that the reactive cavacity is present, or
in other words, thﬁt the body 1is still csapable of
fighting against the disease.
Szaboky (65) confirms the view that a negative
Von Firouet in & patient wutﬁ’unﬁouﬁteﬂ tuberculosis,
as 2 rule means a bad Prognosis.

The decrease of this reactive cavacity does not
necessarily correspond to the stage which the disease

haes reached, although on the first glance at the Table

g o

his aprears to be the gase. This must be attributed
to the fact that, as a rule, a patient with slight
disease resists infection, and therefore nossesses
full reactive capacity, whereas, in a pafient with
advanced pulmonary tuberculosi the resctive
cavacity has been worn out in the struggle.

The inference is that a negative reaction in

- - % fiae Ta .
Stage 1 indicates the patients inebillty to fight
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the disease and that he will rapidly get worse and
die, alsoc a marked positive reaction in an

ad—-anced stage would indicate that the Adisease i

i

inhibited or almost inactive and that the vatient
may live for years.

bl

Lary Lincoln (88) states that in R0%
a positive Yon Firouet reaction the rezults were
verified by the opsonic index; that the Von Firnuet

end Calmette reactions agreed in 927 of non-

in R97 of cases of bhone and joint

i
-

tubercular can
tuberculosis, and in 847 of cases of lung

tuherculosis;: 3he found that the more acdvanced the

!_u

disease the smaller is the percentage of positive
results obtained with tuberculin tests.
Non-Tuberculayr Cases -

WolfP-Eisner (RV\ has pointed out that out of 192 of
his cases, enparewtly free from tuberculosis, 96 gave
a positive reaction to the Von Pirauet test. All
these vatients were under treatment for other
diseacses, and 'did not shew an& Siéﬂ or symptomn of
tuberculosis, Doubtless in thése socalled healthy
persons many had latent and healed up or inactiv
tuberculous lesions.

Bandler and 1--'re.i“.*nich; (62) obtained %8 Cutaneous
reactions out of €2 heal+hy individusls.

This frequent response to the cutansesous resction in

apvarently healthy persons, has forced some observers



to the conclusion that the reaction is of little

p

|,_|.

or no use for diagnosis,

Citron (62) for example, regsrds the reaction as
useless.

Wolfe-ilisner (70) considers ithat the Fremient
anrearance of a positive resction in aprarently
healthy people is due to the fact that the
cutaneous reaction indilcates the presence in the

-

body of inactive as well as active tuberculos

=t
hn
.

he states that an inactive and encapsuled

symptoms, and therefore the patient is considered

elini calij healthy. He hrings forward postmortem.
gevideance to support this view. In five cases
giving no reaction, no traces of tuberculous
chenge could be found on postmortem examination,
whilst the autopsy on Bight giving a pocsitive
reaction revealed tuberculous thanges in each one,
six heing cases with 0ld, encapsules and healed up

tubercular centres in different parts of the body.

In Childhood. The mainstay in the diagnosis of

active pulmonary tuberculosis, viz, the nresence of
tubercle bacilli in the sputum can in no way be
d=pended uponin the case of children, since the
lesions do not as a rule communicate with the
bronchik, and even in definite pulmonary

tuberculosis the sputum is often not obtainable.
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a8 consid

Therefore

a erable 2rount of reliance hos
to be placed upon tuberculin tests. It would
however apvear evident that because of the great
frequency with which a positive resction is
obtainad it can he of no great assistanc

f

execept in infants,in the diapgnosis of
tuberculosis. A negative reaction is of much
more vealue for with certain reservations it shews

that tub

mMaxr
may

be excluded.

In infants and children under the age of % years
2 positive reaction means the vpresence of active
tuberculosis becsuse in these there is no

possibility of old or latent disease A negetive

L3
result may be regarded as definite Droof of the
absence of any tubercular lesions.
O.r.Rogers (71) gives his opinion of the valu

of the Von firaquet test, derived from the cases

of 50 children under the age of yeafs who had
given a positive reaction. Before the age of 2
vears a positive reaction seems to he an indication
that the 1life of the chilg is tely to bhe short.

The mortelity among all children up to the age of
10 who react to the test is much higher than that
of nmormal children.

liany authorities believe that the great majority

of children under twelve ‘years of age are
infected with tuberculosis in some form, and
they consider that the aguestion of vractical
importance is not the freauency of the

occurance but

how often the condit

ion is an
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ctive one requiring treatment. In this respect

the Von Yfirauet test is looked upon by S.7.

]

lic Lellan (72) and othars as b

2ing of graat

kS

Von Firquet (77%) states that the positive result

of the reaction indicates with certainty the

o)

presence of active or inactive tuberculosus

changes. He found that in esch of 51 children

o

eciving 8 positive reaction there were

{

tuberculous changes, at any rate caseated glands,
at the post-morten.
Comby (74) performed post-mortem exeminations on

h8 cases who had
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rative reaction and in
none was there any evidence of tuberculosis,

whilst at the post-mortem examination on four who

had given a positive reaction tuberculosis changes
were found in each caze.
In regard to infants Wolff-Tisner (75) states that
newly born children never ﬁithout excention give a
vositive reaction, and that tubercular changes are
never found post-mortem in the first infant stage,
whereas as age increases the number of positive
reactions 21so increase, and, at the same time,
there is an increase in the number of tuberculou$:

discoveries. He also states that healed up cases

of tuberculosis have not been known to occur
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before the age of three or four yesar=s.
Rodziejewsky (78) after perrormings 730
autopsies in children writes that the Von

Firauet test is specific ~or tuberculosis. Te

{

it suffers from anm active form of the diseass.
Stadelman (77) gives his judgment on the
reaction in the following sentences :- " The
Justirfication of a suspicion of tubsrculosis by
the reaction can only, of course, in the firsk
instance be found in the course of Lt e disease
and in clinical observation, which naturally
has to extend over a fairly long veriod, so that
a final opinion cannot be given easily and
within a very short time. In a ~urBer of cases,
however, we have actually succeeded, and + may
express satisfaction at the fact that our
critical and objective judgment in all cases

correspond with the result of the react

s

OoNn.

»

Lapage (78) is a firm belisver in Von firquets

tests. He considers the method more suitable

3

although not oduite so reliable as the

.

subcutaneous one. A4 reaction indicates that the
subject has been infected but does not mean
that the disease is progressive or active. A

marked reaction in a healthy person may be of
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interpret&tinn. A ﬂegatiqe resul may fﬁiIOT the
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est in children infected with tuberculonsisi-—

(1). If the disease is advanced

for some definitely tuberculous natients react

rttempt, and others fail to after

2
|
ct
P
i)
@
o o
=
Je
.S
JJ
1]

several triasls.

: : s
lic Lellan (79) gives conception of the general

opinion in regard to the test as follows :-
1. That as a proof of active tuberculosis after

the age of three years it is unreliable.

4

: Tha
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under the age of three years a positive
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sult can only be accented as a
proof of the presence or absence of disease
with many reservations.

3. That thesyounger the child the greater is the
reliance that may be put on the result.

I sum up the value of the test as follows :-

1. As far as casss of definite tuberculosis is
concerned the reaction is of greatest value from

the prognostic stand point,

Do

« The deductions to be drawn from & positive

reaction are that the patient has been at some

=

time or is now infected by the tubercle hacillus,
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{74

e The frecuency of a po-itive occurance in

=t
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cating that the
reaction is of no use, shews that tubsrculosis in
some form or other elither active or inactive, is
more prevalent than is generally considered to
12 case. And that although latent, inactive
healed or any tubercular condition not

necessitating treatment required little

congideration, Still}on account of the

poseibility of these conditions lighting up
afresh the fact that a positive Von Fivauet
reaction is obt2ined is of considerable interest

and some importance.

4, A marked positive reaction in an advanced case
indicates inhibition of the disease and the

immediate prognosis is & good one.

De A rencated negative result while not
definitely excluding tuberculosis may be looked
upon in persons with no clinical svidence of the
disease, as being practically nontubercular.

6. In definitely tubercular cases a negative
result is evidence of rapnidly spreading discase.
7. In childhood - the younger the patient the
more valuable is the test.

In infants and very young children a positive
reaction indicates active tuberculosis. A
negative one means that there is no ftuberculosis

present.



From my experience and study of this condition
1 am of orinion the tubsrcle bacillus has 2
greater affect on infant mortality thgn is
generally recognised.

The mortality in infants under one year of age
in Ltngland and Yales in 1917 reached the
comnaratively low but enormous figure of 95.608
or 18.9% of the total death rate, corresponding
to a mortality of 108 per 1000 births or 1% ver
10C0 birthsbhelow the average of the previous
ten years.

The tubhercle bacillus in some form or other
elther slightly or virulently attacks the great
me jority of inrcants and young children, and by
lowering their vitality lowers their power of
resistence to all and sundry organisnms
enablying these to take a toll which they would

1

have less chance of doing if the child were

tubercle-free. For this reason + consider that

(0]

the VYon-Pirquet test is most important and of
the greatest value from "he point of view both
of prognosis and treatment in disecses of
infancy and early childhood.

R severe cold or an influenzal attack in
young children is probably generally due to the
tubercle bacillus. I£ the condition becomes
progressive it is diagnosed as tuberculosis and

as such accounts for a considerable nrercentage
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of the death rate from a1l cailnces.in children.

Lt =

If the infant recovers,its vitality is lowered
and it may and often does succumb %o some other
condition, while if the vatient reaches adult
life, the fact that he was infected by the
bacillus 6f Tubercle in his early ycars explains
the positive Von Firquet reaction so often got
in healthy persons.

'« The Von rircuet test is also of great value
in determining the initial dose of tuberculin
for sub-cutaneous injection either in diagnosis
or treatment. If the reagtion is mar&ed'thus
shewing that the vatient is very éensitive to
tuberculin, the initial dose given is small
the recction is slight or negative the dose 1is
larger. In this way it is po?Qible tO‘EVGid
severe reactions at the commencement of & course

of subcutaneous injections.



CHAPTER V11,

The quantitative Von Pirnuet Rerction.

Tllermann and Trlandsen (20) have endesvoured to
obtain auantitative information as regards the

amount of tuberculin-sensitiveness present

e

n a
verson infescted with tubercle. They formulated a
methoé by vhich the senzitiveness of the natient
can be determined by & se=ries of measurements and
the result expressed numerically.

his method, which has been simplified by Morland

(F‘.[‘ &110.‘:"3 of & standard O'F' GOT"{T‘HT"‘-_I_"!OT". l..et'\rﬁ_re'.‘)n

at different perlods during a course of treatment.

For the purposes of this test, the apparatus
for the ncualitative Von Pirauet plus four dilutions
of old Tuberculin vizl?, 4%, 167 end 647, is all
that is necessarys

A drop of each dilution is allowed to Pall on

the forearm at distances of.one inch epart. The

weakest dilutions are placed distally in order to
prevent a stronger solution being carried to a

S

proximal point by the lymphatics ené thus maling
the results unreliable.

s scarified in the ordinary way within

J=

The skin
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each dror. The needle should be carefully
sterilized hetween each scarificetion to prevent

the different cilutions being conveyed from one

o

spot to another. The diameters of the papules which
form sre Messured in millimeters at the end of
twenty four and forty eight hours and the results
charted. The ranule 2lone is meatured not the
hyperaemia surrounding it, and the diameter of the

actual searification is deducted as irrevalent.
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eful instrument for measuring the
diameter ofthe vapules can he made as follows -
A small magnifying glass is fixed by means of four

zce 1 number of

Q

;_J.

wire legs to & D

4}

f glass on which ¢
millimeter souares are marked. By placing the piece

of marked glass over the papule and loo¥ing at it

through the magnifying end the diameter of the

papule is very easily obtainad.

The avérage size of each panule is thrhen found =

a pepule of 4 miliimeters in ﬁiameter after twenty

four hours and 8 millimeters after forty eight

hours would have an average diameter of 6

-millimeters.

together and divide the result by four the figure

obtained is known as the"Papule Size".

Papule Difference - The.difference in diameter



between the average size of the successive nanules,

. 4 o o e

that is, bstwe-n the 17 and 47, and 47 and 187, and
4 o & -

the 18%and 64° results, is then zseertained, the

sum of these three differences is divided by three
and the figure obtained is called the "panule

difference®

Reference must then be made to the table worked
out by Erlandsen (A82) which has been simplified by

lorland (R%), By comraring the fipgurss, representing
the papule difference and papule size, with this

t=ble the numerical evoression of the sensitiveness

3

In worland's table the sensitiveness values range

?rom 14 to over =000, Fllermann and Trlandsen lool
upon the value 100 as the crucial one clinically;

the active ceses of tuberculeosis are above this

e, angfﬁnﬁctive or 1ateﬁt ones are below it.

liorland (84) states that the determination of the

figu

3

quentitative Von Pirquet test is of the greatest
importance fcr diagnosis and as a guide to treatment.
He says that the test is to be used (1) in deciding
whether an existent tuberculosis is in such a
condition as to reanuire trestment; (2) as a guide %o
the progress of the case - if favourable, the

figure soon falls below the crucial limit; (%) in

concluding or excluding the presence of tuberculosis

where the diagnosis is doubtful; (4) in determining
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nitial dose if tuberculin for a theraveutic

course (where the rfigure is hipgh and th-~ senzititeness
accordingly great, a small dose shoulé be chosen to

begin 7ith); ang (5) in Stﬁﬂﬁﬂrﬁisiﬂg any narticular
prevaration of the ﬁu%e?culin.anﬂ comparing two or
more nrenarations.

In order to avoid.fallacies in drawing a conclusion

Prem the result of the test, worland (85) ecalls

(%

attention to the following pointsi— (1) The Von
Pirguet reaction tends to AisAppear in ndvanced cases

of tuberculosis and in miliary tuberculosis of rapid
course.

(2) The reaction is constantly absent during the rirst
ten days of measles and in some other transient acute

conditions (7)) The senszitiveness value tends to remsin

high long into convalescence f om bone and glandular
tuberculosisg.,
(4) In the negative phase of a tuberculin reaction the

t is remar¥able how

e

figure mey be very high, but
rapidly the large papules disapnear as the positive
phase sets in.

I rave performed the auvantitative test in Porty two
cases and have recorded the results in Table 6.
Several cases shewing a ﬁe?aﬁive Von Firauet reaction

t

ed.

e
ch

have heen om
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ensitiveness Caseg in Jases in Tasca in
value. tage 1, tare 2, tage 7,
(Morlands
Tehl 5\\1
G |
Below 100 7 i 3 _
100 to 500 o - ;
500 to 1000 5 1 1
1000 to 2000 3 1 i
above 2000 4 1 4
J

With regard to the three cases in Stage l. giving
e figure below 100, Fllermann and Erlandsen would
look upon these as inactive. I think this is
probably correct. The two cases in Stages 2 and
Three however are not inactive.

I employed tuberculin for purnoses of treatment
in 10 cases with a sensitiveness value of over 100
hefore treatment commenced. The patients were

mostly in Stage 1. and the resulis are shown in

Table 7.



i |I|
Sensitiveness [Very good Tairly Not good

value at Drogress | rood nrogress ,
beginning of |[made during| progress made Auring |
treatment. treatment. | made treatment. |
during ]
treatment. i
B S — ___.._,-..____‘I
!

100 Lo H00 A 1 0
|

500 to 1000 1 0 0

1000 to 2000 i 0 n
ahove 2000 | 1 1 '
1 |

In Table 6, of the 37 casss with a sensitiveness

v—»ﬁcl:.f

value of over 100, 58% were between 100 and 500,

whereas Table 7 shews that of the 10 cases which

had undergone treatment 507 gave a figure between

100 and 500. This shews that patients with a low

sehsitivenégs value are those whose course of
treatment is most cuickly completed.

I consider that the nearer the sensitiveness value
is to 100 the shorter ﬁhe nreriod of time necessary
to complete treatment. .
Also the progress under treatment with ftuberculin

is more satisfactory and successful in those cases
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with a low sensitiveness value at the beginning.
successful

2

lioreover 1 fingd that when treatment is

the sensitiveness value falls and in many case

ends up below the 100 mark.
As very small differences in measurements of
the papules make considerable diffarences in the
eness value, I am of oninion
stapge cases

f‘ig-:ures of sensitiv
:
in the third

that test is of no wvalue
where the papules are usually so smell that it is
ccurately.

to m=asure them &

almost impossible
This abplies to meny cases in Stage 2 as well.
1 think that the test may nrove of some use in
Stege 1 cases, but my observations are not sufficiently
definite opinion in the

extensive to venture =

matter.



The opthalmic reaction is merely an adaption
-he sutsneous one.
It was first introduced by WolfP-Tisgner and

imnediately afterwards in a safer form by Calmette

tuberculin into the eve. In cases of +uherculosis s

marked reaction iz produced on the coniunctiva.

precipitate is dried and 10 m.g.m. are Aissolved in
1c.0. of sterile water or normal =saline solution.

In performing this test one drop of the solution
iﬁplacoﬁ in the svace between the lower 1id and the
eyeball. The 1id shoulé De held down for a short

while to snsure distribution of the Pluid over: the

chk

conjunctiva and to prevent the patien

immediately
closing the eye thus extruding the tuberculin.

The sye is then examined at intervals of eight
twelve,. twenty-four and forty-eight hours and any
differences in the appearsance of the.two eyes

carefully noted. A positive reaction is indicated by

o L L o

5

redness and swelling of the conjunctiva, most marked
at the semilunar folds and caruncle.

The reaction is often severe and gives rise to



congiderahle nain 2nd inscornvanisn-s.

i1f the ftest is apnlied to an eye with =ny disease

bresent; the patient may lose his eyesipht 1

ﬂt‘i”t“‘“;i‘ly advisae tryine all other tests hefore nrocesding

RS 1lee 13

¢O lsg TN1s Oone.
MTT T A STIT AR O T e TN A T
PHOF (ROUTANIQUS RUACTION

This test was iniroduced by loro (°7) ang

consists in the aprlication to the skin of an

ointment composed of Toch's old tuberculin mixed

A
3
3
-
O
bl
0

#ith lanoline, the strenptHbeing
tubereulin fluid to 5 grms of lancoline. A small

piece, about thes size of a pez, is rubbed into the
skin for about five minutes, a contrel being made

with piere 1le

noline.

A positive reaction appears in from tweniy-
four to forty-eight hours and shews itself in the
form of numerous small Pavules. The local
reaction is not accompanied by any general
gymptoms.

sioro claims that a positive reaction is as
conclusive for a nresent or previous tuberculous

infection as is that obtained by the zonjunctival

or the Von Piraquet resction.

o

A negat >ion with Moro's test cannot be

4]
s

ve reac
regarded as excluding the possibility of

tuberculosis. ;



SUBCUTANEQUS INIRCTIONS OF TUR MOULIN.

"I believe 1 am not roing foo far in assuming
that tubsrculin for the “uture will constitute an
indespensinle arendt 1in disena=ias™,

These words ~era written by Tosh (22) in November

Since that time thes subcutansolis injection has haen
extensively used Por ®lagnostie Purposas although in
recent vesrs the prastice ig not 350 pereral ss it
nsed to bs, many obssrvers condemning it as heing
far too dangarous.

(99)
J&hli(gtaﬁﬂs that 1t should never bs used, while

Comac Wiltinson (80) advecated iis uss only when
tuberele hacilli =2re abasnt “rom the snuiiim.

Gelisn and Harman (91) sonclude from a study of the
subssquant history of 1000 caszes who' reesived the
tuberculin te=ts, that thsey are of value only in

tion of the natients at the
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time they =re given.

[
Lad

rorler (92) sonsiders that tuberculin alwavs

 dangsrous and s

b
D

ecially so “hen fever is vpresent.

Vir:how,it will be rememﬁereﬁ attacked tuber-sulin

o
L

it
s

soon after its introsu oh and =aid it eaused a

(%]

"

seattering of the tnbsrcle bacilli - $his however

he modiried later.
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L.Rabmowitsch (97) found tuberele ¥acilli in the
blood of tuberculous animals after the stuberculin
test, when previous sxamination had hean ner~tive.
Bacmeistar (94) examined the hlood of Pirteen

1t of the tubhercnlin

reaction 2nd ohtzined nozitive resulis Hy animal

Ravogli (95) who lost t”ihatienﬁs 2s a direct result
of the subcutaneous injection of tuberculin repards
2 of tuberzulin, for any other then

diagnostic nurposes, as in the Von Firnuet and

e

y 25 dangerous.s Iis denresecates its
internal use even in the smallest doses.
Whatever may be said against its use however} its

diagnostic value is undoubted, and ou¥ ¥nowledge

t@ﬂav of the widespread distribution of tuberculos

o e

is largely due to this method of diagnosis,
Hayling Colemar (9R) makes the following statement:-

"Tuberculin is an important aid to Aiagnosis, whereby

|

we can he

D
"3

[4

ositive in cases whare without it’we should
f

still be in doubt. 1t is in discovering tuhercle .in

AL

its early ocurable stages that our chief hone lies in

ok

dealing with a disease whose annual death rate is
equal to 75% of our total killed for the first year
of the War. I am aware that some hold the use of
tuberculin for diagnosis to be risky but their
regsons when examined do not convince; the ability to

diagnose tubercle in its early stages is of such
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paramount

e

mportance that sven i there were aone

stight risk it would be jusghtiriasal,

Techninue - A combination of asepsis ang acsurste
doses i3 essential. Ror this reagson 1 recomm=ng thre
fise of As5AaTs l‘n"".T“"(‘-“"'{:Zihf-‘-‘. a1l romie Co's alloplags
ageptic syringe which esn be %zken to Disces and
boiled, and is specially designed for :uhqhsﬁceq
like tnhersulin which Hawve to bhe Fiven ac-urately in

o

angd piston are ahout Ltwiss

the length of the ordirary hypodernic syringe and the

i

former 1s clesrly sngraved with nunbered gracduations

of* T to 10 hetwe=sn which are markesd hal® grasuations
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G. Both piston and nozzls
ar@ of deed blue glass so that the position of the

Diston can be d=termined with the grsatest percision.

A platinum iridium neasdle should be used, as it can
be repeatedly flamed withouf rusting or bluniting.

*

The syringe should in the first instance, be

sterilized by boiling and then imﬂér;eﬂ in absolute
alcohol so as to bhe always rsady for use. When
remuifmé the syringe 1is rashad out 7ith boiled water,
after use i1t is again washed and returned to the
glachdl .

T

3 needles mage Like dentists

bt

ing @oleman Brsf

0

injection neadles. He sayd "the needles (supnlied in

st-rilized tubes) are

3|

anarate from the mount to
which they can be readily attached; by using these

ong

o

lways has a sharp point and c¢an use a new needle

o

every time if advisable. I always keed Dlafinum -
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iridium neédle in reserve, but they get bhlunt Far too

TUBERSULIN:~ Yoch recommended old Tuberzulin angd

this has been most comrionly used for diagnosis. 1t

is & solntion chiefly of the evoitorins

- Lo

» preparaed by

filtering = sterilized tubercle culture through

)

porecelain. Mumerous modifications of this have been

Albumose -Bree Tuberzulin, which I used for
subentaneous injections. In menufacturing this
prevaration bacilli of the human type sre grown

in a medium free from all almumoses and ventones.
The advantagses over Woch's 0ld Tuberculin celaimed
For it are the spec¢ific character of the reaction
induced and the exclusion of anaphylactic
symptoms, in conseocusnce of the absence of non-
specific proteins. Albumose-free tuberculin is used
in exactly the same manner as old tuberculin and

L

corresnonds with it in rercard to its active vadlue.

1.

-

(5

I am of opinion that it is au

@

as trustworthy as

j=tn

0ld tuherculin from a diagnostic standpoint, and

has the adventage that the constitutional

|3

disturbance following its injection is less severe

although the rise 6f temperature 1is ecually well

maried.

n using it I make a dilution of 1 in 100 and

=

enother of 1 in 1000 _with .5% of carholic =cid
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solution with th
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Pormer dilution each 1710 graduation

on the hypodermic syring
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the latter (1-1000) each division represents 0001 .0

SITE OF THE INJECTION. The in

Tds

zetion should bhe into
loose connective tilssnes so that the swelling which
rollows will not bhe toe nainful . The extensor surfice
of the Porearm,the upner arm or the back in the region’

of* the lower rihs are all excellent positions. The

injection is subcutaneous, not cutaneous or intra-
musoular.,

Q

The skin must be carefully clesnsed with alcohol before

giving the injection .

After the oreration the puncturse in the skin shoulé be

closed with a small pisce of cotton wool soaked in

FRECAUTIONS:~ Before applying this test it is necessary
for a2t least three deys. As soen as the temnerature is
found to be normal or nearly so, the iniections may be

commenced. Lf possible it i3 good nroctice to keen the

patient in bed for at lsast two days before giving a
diagnostiec injection.
I+ the mouth temverature is over 99’ F the patient should

be put to bed until the temperature has heen normal
for at least three days, and then the injection may
be given.

After the injection the patient should be ¥ept in bed
~
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Por not less than twenty-four héurs anéd *he

temperature noted at *he semes hours as hefore the

-

injection, and also at any time that the natient

complains of feeling unwell or suffers from

symptoms indlicating a rise in Lemperature.

Lt shouldé be horme in mind that in Women sa
pre-menstrual rise in temnerature veours, and the
onset of menstruation should he en~uired ~bout in
female ratients in order to avoid sonfusing this
with the rise of tsmhsrature due to tuberculin.
Los5E. 1 apnly the dosape, advocated by ¥ozch Tor old

Tubersulin, to the albumose—~free product.

For adults of gocd nhysinue the inftial Aose is

[
Uj

<001 z.6. I no rasult the second Adose given
002 c.cs 1f still 7o reastion 005 sic: is
injected. vailure with this leads to the fourth
dose of .01 c.c. If there is strong presamptive

-

has tuberculosis in snite
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act to .01l cin. the latter mey be
repeated.in a fortnight.

I the ahsence of reaction is éontinous the case
may'be looked upbon as non-tuberculouw.

An increased second, third, or fourth fose should
never be given if there is a rise of temmerature
after the preceding injettion. After; even , a very
slight rise the same dose should be repeated on the

temneraturs returning to normal.

oy
(4]

The initial dose in weakly adults and children



reduced to one auarter or even less - but the
meximum dose is .01 as in ordinary adults

invariahky do 2 Von Piranet test as =2 guide to the

initial &ose for =2 subhcutaneocus iniscstion. I+ the
suteneous tests shows marked sensitiveness on the
rart of the matient to tuberculin the initial
subcutaneous dose may be reduced to one tenth, one

twentieth or even less.

.

subcutaneous injections are contra-indicated in

(=]

I

advanced cases of tuherculosis.
Inte~vals hetween injectiongs. As a rule three days

should elapse hehtween each injection. If a marked rise

of temperature oz urs no further injection is
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se generally subsides nuickly =2nd
a rereat of the sams fdose should be given zfter an
interval of three days “roviéeﬁ always that the
temnerature has hecome normal.

The Tuberculin Reaction:— The following signs ocsur
when the Patieﬂ;“;;t;—;ulmOﬂary tuberculosis in any
stage, 1s given an injection of tuberculin :-

1.Local Reaction.There may be no local reaction at all
or o painful, red swslling may shew itself which
increases until the thirad day ~nd ghen gradually
dissanears. It may ocour in oﬁe or hoth of two ways,
either first as a thickening and sometimes a distinct
redness and oedemia in the suhcutanebus tissue or

second as the needle tract reaction - due to the

escape of a very small quantity of tuberculin into

i}

the skin its

¢

1P — producing a vivid redness round the



recOgnise. As a general rule the reaction is regarded
as positive if the temperature rises one degrse or
more ahove the highest noint noted before the

The reaction may be looked upon as slight - up to

o2
vioderate - up to 102 W,
o
Marked - over 102 F.
The temperature usually beeins to ascend in from
six to twelve hours after the injection but it may

, in some cases even after

24 hours. The duration of the fever varies considerahly

for about twenty-four hours.

A

« Generasl or Jonstitutional Reaction:- If marked

this may be indicated by rigors, dizziness, headache,
pains in 1imbs and joints, nausea, palvitation,
sleeplessness, thirst, anorexia, fatigue and
depression; even very glight reactions may be

accompanied b1 headache, loss of appetite, malaise,

.

1

susea and verhaps vomiting. These symptoms vary in
intensity and do not always Pollow the ftamperature
curve. Lven a severe reaction subsides quickly and is
often Tollowed by a feeling of improvement in general
health.

4. Focal Reaction. This is due to changes in, or near,
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the tubercular foci, and may shew its=1f in the form

5

of subjective symptoms, such as vain in chest, cough
and 4dysbnoea and as objective symptome e.p. 'increase
of e¥pectoration, blood stained stresks in the

spirtum, Increased Aullness on percussion, inecrease of

~

rales etec.

1. The ch1@f contra-indication im a mouth

a
temnerature of over 292.5 F. This is due to the fact
that alterations in temperature make,the correct

internretation of an inerease in temperature,

following the injection of tuberculin,an impossibility.

tigw

« It is contra-indicated naturelly in cases where there
isva definite history, where the clinical signs are
po‘.':i*jj_:,rg and the bacillus has heern demonstrated in

3 ) ey LU Ll less: LER

the sputum, Here the test is suverfluous and dangerous.
?. Recent haemoptysis is a contra-indication of
importence.8uech cases must be rested in hed till all
expectoration of blood has stopned for some ﬁﬂys,.heFore

civing a2 disenostiec injection oP tuberculin, .
g £ &

O

Hayling Coleman however states that he has mever known
harm follow an iniection in these cas=es, and ~ontends
that the haemoptysis oceurs in spite of the treatment,
not in conssnuence o” 1it.

4. The test should not be used in case of organic
cardiagdisease, but this dces not apply to Puncti onal

disturbances of the heart so frecuently Poaﬂﬂ in sarly

tuberculosis.
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the urine - more particulariy

in the direction of a cuantitative urea estimation-
before trberculin administration. The albhumen test
is useless in nephritis..Simple and transient
albuminuria being frecuently din gmn.c:-?a_ as nephritis.
Large numbers of meh have recsntly bsen discharpged
Pfrom the army suffering from nephritis = who have had

no lesion of the ¥dineys whatever.

6. The pogsibilitﬂﬁP an irritsative action inm cases of
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epilepsy should alwa

endeavour, to elicit a history ¢ this condition should
ra ¥ I

-

he maderbefore proceeding to give =n injection of
tuberculin.

7. Severe hysterie end neurasthenia are sometimes a
contra-indication, benause in such cases tamrerature
vafiations are Produced by slight physical disturbances
even when tuberculosis is absent,

8. The slightest suspicion of miliary tuberculosis is &
strong contra-indication, also cases of extensive
ulceration of the intestine with evident extension to
the peritoneum.

9. Feeble or convalescant patients immediately after

4

severe disease should not he subiected to the test until

recovery is nuite complete.

8}
5]
D

diahetes, marked arterio-sclerosis and amyloid disea
of the abdominal organs the test should be gvoided,

Speaking generally, the indications for the employment
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of the tuberculin test are -

As Clinically doubtful cnses - to confirm
ses presenting dirfriculties in
differential diagnosis.

e test should not he looked upon as an alternstive

to other diasgnostic —ethods, bhut should he emnloyed
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or two if the natien
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1f proverly applied thers i= very little risk while
from the diagnostic standpoint its value is
undouhted.
Wilkinson (97) states that, after an exnerisnce
extending over 20 years, he has not yet seen a
serious effect from the vse of tuberculin as a
disgnostic agent; he also declares that 1t is
absolutely reliable.

A rise of temperature of 10F or more 1s considerad
to zonstitute a positive reaction, but the
importance of local and general symptoms should be
borne in mind. Even if there is only a slight rise
of temperature, the developament of these symptoms
must be regarded as suggestive and warranting further
injections after the reaction has subhsided.
Koch (98) wrote that by means of tubeculin it is

possible to diagnose doubtful cases of incipient
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phthisis, even when on account of the ahsence of

£

the bacilli and elastic fibres or rzgular physical
signs, definite information concerning the nature

of thellesion cannot be obtained. He also stated that
healthy persons, or natients suffering from diseases
other than tuberculosis, react, either not at all or
scarcely at all!after a dose of .01 c.c. of.
tuberculin.

Rééke (92) states that the subcutarneous tuberculin
test is the sovereign diagnostic method.

Waterhouse (100) writes that inhis experience the
subcutaneous injection of tuberculin is a trustworthy
test and gives accurate results in 997 of cases.
luller (101) says that the injection of tuberculin
is the most reliable specifizc test. In animals, if
the fever rises promptly to 41°GC or over aftsr the
first injection tuberculosis is nresent in qu.oﬁ
cases.

Hammon (102) draws conclusions from observations on
over 5000 cases at the Phivpps Dispensary and helieves
that the reaction is specific and that a negative
reaction is decisive information.

Bandelier and Roepke (103) declare that a positive
reaction shows the presence of tuberculosis without
giving indications with regard o its activity or
the reverse. They say (104) that if a vositive
reaction is obtained, other weightﬁ evidence, either

from clinical signs or the patients history, is
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necessary before it can be possitively concluded that

the patient is the subjJect of active tuberculosis.

The subcutaneous injection of tuberculin must be

regarded as the most reliable and most scientific

of the tuberculin diagnostic methods; a positive

reaction indicates the presence in slmost all cases

of a tubercular infection, either active or latent,
whilst a negative reaction excludes the possibility
of such infection.

Hayling Coleman (105\Isays that those who have used

tuberculin most are those most strongly convinced of

its value, and their conviction increases as time
goés Oon.

iy experiences are given below in Table V111l. This

record does not include advanced cases which do not

require diagnostic injections. It mey be added
however that, as in the case 6f the Von Pirquet
reaction, patients in the last stages of the disease
do not respond to the subcutaneous test.

Albumose-free tubercq;in"qu_ﬁged in each case, in

and the cases divided into

the way already laid éowthive different classes as

follows :-

Class 1. Those with tuberculin bacillus in their
sputumrdiscovered on microscopical
examination. These cases are undoubtedly
cases of tuberculosis.

Class 11.Those whose sputum contained .27 or more of
albumeﬁ. I stated in chapter 1V. that, if

i
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pneumonia, gangrene of the lung and heart
disease are - ~ excluded, a ratient with
the above per centage of albumen in his
sputum must be regarded as suffering from
active tuberculosis.

o174

L

I have omitted cases with less than
of albumen as some authorities, already
referred to, claim %o have found traces of
albumen in the sputum of patients
suffering from bronchitis.

Clas

v

s 111.Patients who,on the evidence revealed by
clinical examination, history, and
-symptoms, were looked ubon as suffering
from active tuberculosis.

Class 1V.Patients shewing signs of changes in the
lung on physical or ¥-ray examination but
who were considered to be cases of latent
and not active disease.

Class V. Patients in whom physical examination angd

the X-rays failed to discover changes in

the pulmonary tissues but who on account of
ill-health, or symptoms which suggest the
possibility of tuberculosis, were regarded

. with suspicion.

TABLE V111,



&~

Class of Number of|Number Mumber
Case. patients.|giving s failing to
positive react even
! reaction at |after .01
‘ | first or ¢.c. albumen
| subsequent ~f'rae :
injection., tuberculin
had heen
iniected.

1.Tubercle
Bacilli in
Sputum. 10 10 0

—_——

2. - +2% o
more of
albumen in
sputum. 15 15 0

3« Clinically
active
tubercul -
osis. 28 28 0

4, Clinically
latent:
tubercul -
0sis. 16 : T2 4

5. Suspicious
ceses with
no signs
on ¥-ray
or
physical
examinatim 10 6 4

il

.

An analysis of this table shews that 6 of the natients
in the first three classes, all of whom were

considered to be actively tubercular, 100 per cent
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gave a positive reaction.

Of the latent cazgs

]

ave itive resulte.

o
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In these latent cases it

is

Imost impossible to be

certain whether they are tubercular or not without

recourse to tuberculin,

failed to react ars

cases. Of the ten suspicious cases (clas

per cent were positive 2nd the rema
cent failed to react. In each of these

the patient had some cond

loss of weight which
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very Drobably nontubercular
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suffering from acti 0
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too small to be detected

due to its situation

some unsuspected organ.

% 18

interesting to note

I in

have not included

sputum w

to

v

@®

latent

on physical

in the bronchial glands

that in six

Table V111.and

™

ithout =

and moreover each failed

suppose that each

disease

trace

of

with a focus

which shewed

examination,

of tubercle

to

bronchitis

/
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Justified in diagnosing them as chroniec bronchitis

on the absence of albumen from their spubtum alone.

7 results, therefore, coincide with Yoch's

nuoted, thst 2 positive reaction indicastes tuhercuar
infection while & nezative one means the s2bhzence Nf
tuberculosis, but ss pointed out by Bendelier and

Roenke [nreviously mentioned) a positive reaction

(R

does not distinguish between active and latent
diseases. In the majority of cases the history,

symptoms, physical signs, and shutum examination are

sufficient to allow of a definite diagnosi:

9]

being

But in very early or difficult cases I believe that

the subcutaneous reaction is of very great value and
should always be resorted to.

Von Piraouet resction 1 mentioned

(6]

In dealing with th
that Von Firauet found that in some ncases when the

it increased in

‘)J

cutaneocus reaction was reneated

tive

|_..|.
\.j

strength and became posS where previously it had
been negative; 1 also referred to the fact that

Wol fA-Eisner considers that the pesitive resuvlt of
the reaction, when repeated, indicates the presence
of latent tuberculosis.

ol er-Cisner's (108) explanation of this increased
resction on repetition is, that in a person with an

inactive lesion, perhaps long since healsd up, the

cells of the body for & long period have had no
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occasion to rezct on tubercle bhacillii or their
products, but that, under the renewved stimulus of
the toxins of %tubercle bacilli, they re-assune
their former reactive capacity. When the test is
repeated, therefors, a2 hynersensibility reaction
promptly occurs. Wolff-Eisner states that this
view 1is supnorted by post-mortem evidence.
Wolff-Lisner's theory shouléd avrvly ecuz2lly well to
the subcutaneous reaction. i
1 have gone through the records of the rases
ﬁealﬂwith in Table V111 in order to ©ind out

whether it was the first or 2 subseauent inijection

tive reaction. The resulis are

[

which geve & DOS

embodied in Table 1¥., and the cases are

TABLE 1X,
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undoubtedly active cases pFave a nositive reaction

after the first injection (Class 1, 80%., Zl=ss 2,
757.) , also that the seme apnlies to 2linicolly asctive
cases (Class 7 - 79%): of thg o7 iniea1lly latent

first innoculation. The fipures are enually
striking with regard to positive reactions ohtained

from injection subsenusnt to the first.

In ciass 1; 20%.; Olass 2; 29% and Class &, 21%,
failed to give a positive reaction until more than

oné injection had been given, while of the latent

cases 627 failed to react uniil more than one
A . 2 i 27
injection had besn given while 257 shewed no result

at all - the latter were probably nontuberculcur.

The conclusirns to be drayn, from a study of

le may be briefly stated by pointing out how
tuberculin injections would influence one in the
direction of making a diagnosis in the ten patients

in class 5, in which only the symptoma of tuberculosis
were present.

The two cases rescting after the first injection
would probably be cases of asctive tuberculosisi the
bne case givihg posiﬁive TeSﬁltS after the sscond
injection would very liv¥ely be latent but the
diagnosis would be Finally based on the continued
observations of the patients progress: the three cases

reacting after the third injection would also probably
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firejhbe

Pailing

to react

to 01

(@]
2

of tuberculin would be clessed ss non-tubercular.

I gonsider that very userul diagnostic

information may be obteined by carefully obs=rving

the interval selepsing betwsen th

Hollman

=i

X (=]
oF

Pever.

morning or evening.

Hollman's

o:F

L am

iving injections 2t the same hour in =all

di?fers according as the

unable to give an

contention ag

I have not been in
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opin

i

that t
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I, however, think tha' whereever possihle

injections should be g

suggest 10 a«M,
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s probabhly the beast
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CHAPTER 1X.

CONGT,USIONS .

The conslusions 1 have come %o after a pDrolonged

r of the subject of Fulmonary Tubercitlosis with
special reference Ho 1its early diagnosis will be
ffound embodisd in this Thesis, but I provose to
briefly recanitulate the crucial points in this
chapter in regular
Ly main econglusion is thet *the hold tuberculosis

has on the peneral publiec of this Yingdom is & =ad

reflection on our nrofession and more eshacial

=

on the rank and file, usually refaerred to as

I have nothing but good to say of that 1ittle band

of scientific observers and enthusiasts who spend
their lives in what, to the nopular mind, is
obscurity, but whose vork lives and to whom, 1led
by ¥och, the liedical nrofession and huranity are
indebted for what has already heen done in the

= [
e}

natter of ésaling with the Universal Scourge ¥nown

ey

I consider, -howvever, that if the ordinary
rractitioner took Aan average interest in, and
éxpended a reasonable amount of &dse Lime and

trouble on, the finer methods of diagnosis, and
treatment, of this ceondition, instead of, as a rile,
relying on Physical Examination and Cod Liver 01]
only, many lives would be saved annually. f

The argument will no doubt be advenced that much
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has been done in late vesrs eznecislly in +the

direction of establish’'ng Tubersulosis Tispengaries
end morcover that it is a matier for the
Governm-nt to deal with. This is correct: bhut mv

contention is that o great deal mors can hbe Fdone,

and that it is the business of the Profession to

=3

see that it 1s done.

[¥]

I have discussed the guestion with many Tubesrculosis

Ofrieers and find that for Disgnosis most of them

denend entirely on the history, symntoms, phvgical
igns, and staining test for tubercle bacillus -
which methods although ocuilte suericient in *he

later stages, are often a failure in the earlier

ones.

=t

morsorer the fatal results which have in the past
occured throéugh an indescriminate use of large Adoses
of Tuberculin in advanced cases have scarsd many

of them, teo such an extent, that they haye either
entirely di=scardsd the subcutaneous iniection of
tuherﬁnlin for diaggnesis and treatment, or make

use of it In such dilution thet they fail to get a
reaction,; and therefore condemn the method as being
either dangerous or useless.

1l am of opinion that if Great Britain had been
forced to expend one hundredth part o the energy

ané money on the early diggnosis, prompt treatrent,

and oguizlc cure of Tuberculosis that she hes on

I"

tion as the

I

combating Prussian Filitarism, her pos:



1o=)

O 1&1 r".‘ nower _.'-'_01.1.1_ A "l N a wva v L o AW Trearg T3 avTre T‘ aem

Mrery life saved mMeans arfded strength. To & nation

=

li%te ours, with great Toninions overssas calling

out for men to come out to heln to vropulate and to
developr Hhelr enormous resources, the conserving

of evary life possible ig ahzolutely esasential,
more esPecielly as after this Var the liother
bowntry end her colonises will bhecomne mor- denendant

h other than ever.

on eao

But out of evil pond may coms, — if the ¥ar has

awavened the nation, and if, in thes future, the

right steps are taken to reducs the dsath rate
especially fron Tuberculosis,

T rstriictive ??*ﬁieign zuch 28 the 2hove is’of rourse,
easy enough but, unless a remedy is indicated no
good results can be achisved.

1 have, therefore, to suggest a2 method of dealing
with the guestion of Pulmonary Tuberculosis with a
view t0 the speedy reduction of the death rats due
to it

I have examined a large number of the Huts built
for housing Troops and lunition Workers. After the
War many of these will be available for other
purnoses, and 1 pronose -

1st. That the number of tuberculosis disnensaries

fedn'

at present established he doubhled - that is

brought up to 600.
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ﬁnn,-‘_

ord. Thalt two huis A*1+% aufeisrient 2ir staece 10

sontain 20 patients be erected am mear as

j=is
ot

jsfetcte

£to gach Adlgnansary.

Zrd., That those huts be under the charpe of the
Tuberculosis Officer attachsd to the
disrenscery and that two mirses, one day ane
one niyght, bhe sonstantly in =2ttendantce.

4th. That every Tacility possible be. given. 1o the
Vedical Crriger-in-Charge to ma'e acfnrpté
diagnosis of Palmorary Tuberculosis in the

2rly stages.

That only such early cases as can be cured by

the subcutasneous inijestion of Tiherculin be

Ath. That & senior Tubersulosis GePisprsbe
retained hy the goverament for the sole
rurpose of maling a regular inevection of these
Tuberculosis Huts - their duties heing o
advise, and supervise the prover administration
Tuberculin in the treatment of thsse early
cases, - the discipline which the whole nation
is undergoing will make it possible to have
such supervizion.

As I have received instructions to proceed to the

Logst with my unit in & few days, it

s
T-J'

s Impossible,

in the time at my Adisposal, %O elaborate this

scheme as L had intended. But it apnears to me that

something will have to be done Lo revlete the
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westage caused by the War, and 2 schemes Lo =ave

by & vigorous sssalld on the hesillus of
tiibercle is perhepg as gatd a method as anyi “uch
a scheme would hﬂye to follow, broadly, the lirnes I
have laid dowm, bherause it is essentiagl %o get at

the early cases and to treat them viporously by means

of subcutaneous injsctions of Tiberculin. Cases of

pulmonary tuberculosis are not ssnt to llesnitals or

In trsating & case with tunberculin it is necessary

t0 have the patient iﬂheﬁ undsr constant observation,

particularly in regard to fluctuations in temperature

and pulge rate, It 7vould therefore be neecessary =ither
to have hut or other hospital sarnorodation at the
disposal of the Tubsrculosis Officer,; or for the
latter to make daily house to house visits. In doing

so he will probably have to sover enormous distances

£ he 18 to treat & sufrfiecient number of cases o0

et

do any good. Morsover the difficulty of sterilizing
the syringe 2t esach house, and the fact that the
patient is not under proper supervision makes it
impossible to assure getbing even mocderately
aecurste records of slterations in temperatiire and
pulse. For these reasons, as well as, because the

greater facilities whigh the tuberculosis ofPigers
would have for making accurate diasynosis in the
early cases, L submit that my scheme at least merits

consideration,



ume of outstanding points In the -rerious

methods of dlapnosis dezalt with in this Thesis may

lst. History symptoms and phrvsical signs, - These

3rd.

will alvays be 07 primary imnoritance,

esh=cially in the later otocazs and £-om the

o Lenb : Loe Sl &

point of view of the general practitioner.

Rontgen-ray Fxamination. - The value of this

lies in the fact that a 2ase on

mne 1.;‘.-, 01—"

'ﬂ'h :‘,—c:'i s -|_ awal I—l‘r‘lat 5 on: oorg TAm '.f\:ﬂ_i--'l -?-IO ?‘}e }‘\.‘1‘['?-':51_

anical may shew evtsnsive "esions in the

substance and at the roots of the lungs when
examined by the V-rays.

It is invaluable in suspicious cases ang
especially in those in which a positive
reaction has been chtained with #fuberculin,

but in which the site of the disesse cannot be

determined by physical exsnination, moreover it

(o)
a1
=
o
D
=
®
3

facilitates dirrerential disgn
Tuherculosis, Siliscosis, and Chronic
Bronchitis.

Albtumaen reaction - The aguantitative estimation
of albumen in the sputum by means of Rﬂbach%
test is an exiremely useful method esreqia17y'
as it is within easy reach of the busy general
practitionsr — It may be accepnted that,
providedjgangrene of the lung, pneumonia and

heart disease are e 2luded, the vBresance of
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- «2% or more of albumen means that the case is
one of pulmonary ituberculosis.
This method also differentliates hsetween
Tuberculosis, and Ghronie Eronchitis -
he Dersrentage of alburen, if any, never rises

ahove .27. 1t is also of value in deciding

whather nositive rescgtion to tuhersulin is
sszocisted with an active or inastive

« tubsrculosis; - albumeh being present in the

active condition only.

g5
ot
o
L]
=
=

remination of. 3putunm for Tuberele Bacllli-
The ordinary Zishl-nislsen stain is guite the

best while

Y
O
4+ ]
cF
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o
ot
T
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is no necessity to go beyond the Antiformin one,
411 others may be looked upon as interesting

but of subsidiary importance.

=

Serum diagnos

g eto~ reference should be made

to Glover's conclusions on pages 5% and 54.

[t

5th. Von Firouet's cutaneous reaction — This is of

great value in children undsr the age of 3

years and as & guide for dosage in

subzutaneous 1ﬂ7ﬂc+1on of Ltvherculin, A
nepative Von Pirauet, as & rule, means & bhad

prognosis in undoubted tuberculosis — it shews

f=le

that the canacity to react Lo the serum is
ahsent, The fact that so many apparently
normal mersons give a vositive Voh Firouet

reaction merely hears out Stanley Zarnes’

statement(Page 7) that there was evid-nce of
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lun
ubercular(%esioﬂﬂ in mors then half of the

daetailed conclusiona on nages A7 to 70,
The subsutaneous In jection of Tuhersulin in
ar~ronriate dosss is of the very greatest

iImportance both in the dlagnosis and treatment

of early cases. From the Afaghostiz noint of

active or latent, whilst a neratlive reacgtion
excludes the possibilisy of suzh infection.
dg in the case of the Von Firouet test the

nore afvanced the disease the smallaer the
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