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PREFACE

This is not a record of a planned research
carried out as a wholetime occupation: it is the
record of investigations made, during a tour of dutﬂ
as a Medical Specialist in the Royal Army Medical
Corps in East Africa Cammand, in an attempt to an-
swer certain questions which forced themselves upon
my notice.

The literature dealing with Tuberculosis in
BEast African natives is scanty and with one oxr two
exceptions pessimistic. It was the realisation that
this pessimism was not entirely Jjustified that gave
the initial stimulus to these investigations.

Critical revision of the case notes has re-
vealed two major deficiencies: the routine investi-
gations were not always made as r egularly as they
should have been and in some cases the treatment
given was ill-advised. The irregularity of the
routine investigations was due to pressure of other
more urgent work. During the period in ax estion
there were two me jor outbreaks of Falciparum Malaria
and an epidemic of Typhoid Fever. During these out-
breaks so much additional work was thrown upon the
laboratory staff that routine investigations on
chronic cases had to be deferred. The errors in

treatment were due to ignorance on my part - an

lgnorance which it Wwas the main purpose of this




Sl
investigation to rectify.

East African Natives suffering from Pulmonary
Tuberculosis can obtain specialist treatment at three
centres: Kibongoto Sanatorium, Tanganyika Territory;
the Hospital f or Chest Dissases, Momnbasa, Kenya: and
Mulago Hospital, Kampala, Uganda. I was able to visi
each of these hospitals and it was encouraging to
|find that a reasonable optimism prevailed at them all.

No account of these investigations would be
complete without acknowledgement of the help so free-
ly given to me on all sides. The East African native
dislikes lying in bed. The Nursing Officers of Queen
Alexandra's Royal Army Nursing Copps, who were in
charge of the Tuberculosis wards, were indefatigable
in their efforts to enforce strict rest in bed. A
succession of Medical Officers of the Royal Army
Medical Carps. . who acted as my House Physiciang,
entered enthusiastically into the investigation.
Three Surgeons, MWr.C.S.Gross, F.R.C.S.E., Mr.Maule
Liddell,F.R.C.S.E., and Mr.Wilfrid Barber, F.R.C.S.
cooverated most willingly. Iieutenant Colonel
Leslie Gordon, 0.B.E.,RAMC. then Assistant Director
of Army Health, Headquarters, East Africa Command
supplied the data upon which table 17 is based.

Miss Allen, the librarian at the Medical Research
Institute, Nairobi, was a mine of information about

the literature available for consultation in Kenya.
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Finélly the photographic reporductions of the radio+

graphs are due to the skill of Dr. D.G.Rushton.

To one and all I tender my most grateful

thanks.
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CHAPTER I OBJECT: MATERIAL: METHODS.

Object. The object of the investigations hereafter

=]

ecorded was threefold:

(1) to determine the incidence of Pulmonary Tubercu-
losis in East &frican Natives at Mackinnon Road and
thus to gain some idea of the Tuberculosis problem,
which may face the Army lledical Services in the event
of large numbers of East African Natives being called

to the colours;

(2) to study the natural history of Pulmonary Tuber-

culosis as it occurs in East African Natives;

(3) to define the most suitable methods for the treat

ment of Pulmonary Tuberculosis in East African Native

Materiagl. The materiasl available for study consisted
of 53 patients suffering from Pulmonary Tuberculosis,
of whose cases notes are presented in the appendices,
and 1 patient suffering from fbdominal Tuberculosis,
whose case notes are also included, In addition,

two patilents suffering from Pulmonary Tuberculosis,
Phose case notes are not included in the appendices,

are referred to in the section dealing with the
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incidence of the disease.

All the patients were serving in Military or
Para-military units in East Africa Command. They
came, therefore, from a highly selected population.
The manner, in which this selection was made, differ-
ed slightly in the cases of the Military and the
Para-military units.

In the case of the Army, recruiting mrties go
3ﬁién safari into the native reserves. The native
chiefs, who have been forewarned, collect those young
men whom theyv consider suitable for enlistment. These
men are screened for gross disabilities by the lay
members of the recruitingt eam. Those,who are passed,
are then examined by the Medical Officer, attached to
the team, whose mental attitude is succinectly ex-
pressed by the phrase "when in doubt, reject."

After enlistment the recruits spend six months doing
basic training at the East African Training Centre
at Nakuru, Kenyva. Here they are under the supervi-
sion of a Medical Officer, who is empowered to reject
any recruit whom he considers unfit. Nakuru islwith-
in easy reach of Nairobi, where there is a Military
Hospital, to which any doubtful cases may ke referred
for special investigations.

In the case of the Bast African Civil Constuct-
ion PForce, f romvhich the paramilitary units were
formed, the recruiting procedure was basically

similar. But the standards for acceptance were lower]
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and the recruits did not spend six months in a train-
ing depot.

Although recruiting safaris go to most parts
of East Africa, the majority of t he population, from
which these patients came, was made up of natives from
three tribes: the Kamba, the Kikuyu and its associat-
ed septs the Embu and the Meru, and the lake tribe,
the Iuo.

The Kamba is a Bantu tribe engaged in arable
agriculture but its reserve has suffered severely
from soil erosion. The reserve has two main districts:
Machako's and Kitui. In Machako's district, the diet
consists of millet, maize, beans, cassava, bananas,
sweet potatoes, fruit and green vegetables with meat
and milk as rare luxuries. By African standards the
people are well to da, well fed, well housed and well
dressed. In the Kitul district, cassava and beans
form the staple diet though maize and baﬁanas are
imported from the Kikuyu reserve. In this district,
malaria and schistosomiasis are endemic; ﬁnder—nourish-
ment is widespread; and scabies is nearly universal.

The Kikuyu tribe and its septsthe Embu and the
Meru are of Bantu stock. They dwell on the slopes
of NMount Kenya and the north-eastern slopes of the
Aberdare range and are engaged in agriculture. A
Kikuyu is slender, unfit for heavy labour, suspicious)

treacherous and full of guile. The diet consists of

maige, beans,millet, cassava and vegetables; meat is
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eaten on ceremonial occasions or in times of plenty.
Malnutrition is common, including Kwashiorkor;
malaria is endemic in the lowland parts of the re-
serve; and respiratory infections are common every-
where.

The Tuo is a Nilotic tribe, engaged in agri-
culture in the country lying to t he east of Iake
Victoria. A Jaluo is tall, dark, strong and cheerful;
he eats meat, fish and maize and drinks milk. Malaris
is endemic but there is a high degree of immunity
against it. Respiratory infections are also common.

Throughout their service life, all native
soldiers, irrespective of their tribal habits, are
given the same diet. This consists of maize, beans,
potatoes, meat, vegetables, fruit, edible oil, tea,
sugar and milk. An analysis of thié diet is given in
table 17. The men in the paramilitary units received
a very similar diet but the carbohydrate content was
higher and the protein and fat content lower.

Both military and paramilitary personnel are
housed either in wooden huts or in bandas. A banda is
a hut made of mud and wattle and thatched. In the
case ofthe military units the beds are spaced out to
give each man the requisite floor space laid d own by
the Army Health Authorities and mosquito nets are
used. In the paramilitary units, the beds were us-
ually closer together and the moscuito nets in a stat

of advanced disrepair.
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To summarise, the population from which the
patients came, was of mixed origin but carefully se-
lected, well fed, well housed and well clothed. The
standards of hygiene achieved in the paramilitary
units were not as high as those obtaining in the

Military Units.

Methods. Throughout the investigation, the methods
used were those normally employed in dealing with
Pulmonary Tuberculosis among Europeans.

In dealing with African patients, the history
of the disease plays a ruch smaller part than it
does in dealing with European patients. The African
has only a hazy idea of t ime and he has a stoical and
fatalistic attitude to physical ailments. In conse-
ouence it is unusual to obtain a history of more than
short duration, confined to a few leading symptoms.

Discussing the diagnosis of Pulmonary Tuber-
culosis among East Africans in the reserves, HAYNES
(27) says: "the limitations of physical e xamination
are well recognised and need not be remarked upon
here, except to point out that diagnosis must be
dependent on this alone when an adequate history can
seldom be obtained." He continues: "It is fatally
sasy, when examining the chest in a subject, who,
one has r e ason to believe, has tuberculosis, to
delude oneself either into exaggerating normal physi-

cal findings .... or actually to find non-existent




phvsical signs."

Bach patient underwent a full clinical examina-
tion on admission to hospital. In many cases, the
physical signs were minimal or non-existent and could
not be elicited even after the radiograph had been
examined. Pleural effusions were the exception and
as a rule gave rise to  the classical physical signs.

The presence of a pleural effusion was confirm-
ed in every case by diagnostic paracentesis. Only
those cases of pleural effusion in which the cells
were predominantly lymphocytic (80% or over) have
been included. In fact, this means that only two
cases of pleural effusion have had to be excluded:
pleural effusion in association with non-tuberculous
pulmonary disease appears 0 be rare in East Africans.
Guinea pig inoculation was not employed.

Repeated sputum examinations were made on all
patients. As a routine, six consecutive daily sputa
were sent to the laboratory every month from each
patient. When the sputum is recorded as positive fhis
means that acid fast bacilli were seen in at least
two of the six consecutive specimens. This rule was
adopted to eliminate as far as possible any chance of
the sputa being muddled. When the sputum is recorded
as negative this means that no acid fast bacilli were
seen in anv of six consecutive specimens. Sputum |
culture was not carried out and gastric lavage and

laryngeal swabbing were not employed.
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The Erythrocyte Sedimentation Rete was esti-
mated in all patients. In the early stages of the
investigation this was done at fortnightly inter-
vals. But in the later stages it was done once a
month as it was not considered that the information
gained from fortnightly estimations justified the
additional work. For the greater part of the
investigatioﬁ the estimations were made in the
laboratory by Wintrobe's method in conformity
with Army custom. But, as the results were fre-
guently not in keening with the other clinical
data, after September 1951 all estimations were

mede in the wards by Westergren's method.

Tuberculin tests were employed as a diagnostioc

measure only in one or two cases. It was not until

the investigation was well advanced that the interest
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ing problems, associated with tuberculin sensitivity
in the African, were appreciated. By that time, it
was considered, that insufficient data could be
collected in the time remaining to make it worth

while to investigate such problems.

Leucocyte counts proved to be of no value in

diagnosis. This subject has been dealt with in det.aiiT

elsewhere. JOHNSTONE (29).

Radiological examination was carried out on all
patients at monthly intervals as a routine and more
freguently if there was any special reason.

In Mackinnon Road the power for the X-ray plant
was provided by generators run by the Royal Engineers
it fluctuated a good deal from day to day. In Nairol
similar fluctuations were common, although the power
was provided by the East African Light and Power
Commany. Consecuently the penetration of the films
was very variable and comparison was often difficult.

In selecting radiographs to illustrate the case
notes every effort has been made to choose films as
nearly comparable as possible. The phofographs of
these radiographs were taken with a Leica camera.
The captions describing the radiographic appearances
were made while reading the original films. The
occasional discrepancies between caption and photo-
graph are due to this fact.

Avopsies were performed on all patients who died

except one; this patient died after transfer to a

|

i,
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hospital nearer his home. & careful naked eye search
was also made for healed primary foci or other signs
of tuberculosis at all autopsies performed on pat-

ients dying from causes other than tuberculosis.
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CHAPTEL 2. THE MR EVALENCE OF TUBERCULOUS INFECTION.

£lthough seventy years have passed since KOCH
discovered the cousative agent of Tuberculosis and fifty

years since VON PIRQUET described the sensitivity
reaction which bears his name, our knowledge of the

prevalence of tuberculous disease and of tuberculous

infection among the native races of Africa is still

Hoefully scanty. And, owing to the inadequacy of the
available data, the opinions, that have been expressed

on these subjects, are frequently contradictory.

Examination of the mummies of #&ncient Egyptians
has revealed lesions, which are considered to be
tuberculous, and a tuberculous bone  found iﬁ South
Nubia probably dates from 2000 B.C. It is therefore
reasonable to conclude that in the valley of the Niie,
tuberculosis has existed for many centdfies. This
conclusion is supported by the chronic nature of

| the disease that is commonly seen among the Egyptian

fellahin of today.

The disease has probably also been endemic for

many centuries in the communities of the North African




= A=
Mediterranean littoral and of the East African coast=
as far south as Somalia, where Sir Richard Burton
found it in the course of his journey to Harrar.
BURTON (9) comme nts on the diseases of the Somali as
follows: "the.r maladies are few and simple ....
Consumption is a family complaint and therefore con-
sidered incurable: to use the Somali expression, they
address the patient with 'Allah have mercy upon thee!
not with 'Allah cure thee'." The disease has also
existed in Zanzibar since the island was opened as
a trading centre to Euroneans.

At the southern end of the continentthe situa-
tion seems to have been different. LICHTENSTEIN (36)
Jwriting in 1803 noted the absence of cough, chronic
disease and syphilis amongst the Kaffirs. LIVINGSTONE
(37) is almost always quoted as saying that "tuber-
culosis did not e xist in the interior." What he
really wrote was this: firstly of the irnmbitants of
Buchuanaland .- " the diseases of the Bakwains are
few. There is no consumption and no scrofula. The
most prevalent disezges are pneumonia and other in=-
flammations, as of the bowels, stomach and pleura,
with rheumatism and disease of the heart." Iater,
after describing an epidemic which looked like
pneumonia he adds: "as no inspection of the body is
allowed by these peopp and the place of sepulture is

is carefully concesgled, I had to rest satisfied with

conjecture." Elsewhere he says of the Makololo tribe
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which was then settled about 100 miles from the
Victoria Falls - '"fever is almost the only disease

prevalent. There is no consumption or scrofula."

At the time when LIVINGSTONE was writing, the
association between vleural effusion and pulmonary
tuberculosis had not been discovered. But, in the
light of modexrn knowledge, it is clear that immediate-
ly after denying the existence of tuberculosis among
the Bakwain he brings forward strong circumstantial
evidence in favour of its existence. Further-more,
it will be shown later that in the African native
pulmonary tuberuulosis is frequently pneumonic in
character with an acute onset. In the absence of
postmortem evidence, LIVINGSTONE's statements must
be accepted with reserve if, indeed, they ére not
set aside as definitely misleading.

Another medical missionary, who was a pioneer
investigator of Tuberculosis in South Africa, was
MACVICAR (38). In an abstract of the thesis, which
he submitted to the University of Edinburgh, he wrote
as follows: "The Bantu population is affected very
uneoually bv tuberculosis. In some districts, especH
ially in Natal and the Native Territories in the East
of Cape Colony, the people suffer much. On the other
hand, there are Sill a few districts in the interior

where tuberailous disease is almost if not quite

unknovwn among the Bantu.

"From the evidence of Dr.LIVINGSTONE and others,
|
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the fact is prettfywell established that the Buchuanar
Basuto race inhabiting the high-lying interior of
South Africa was free from tuberculosis until about
fifty years ago. Since then it has been introduced
and is spreading among them, in some places being
already very common.

"Tuberculosis has been so long known among the
Kaffir-Zulu people inhabiting the coastal belt that
it is hard to say if it was originally absent; but in
some places it is still rare and there seems ground
for the current belief that it has been introduced in
modern times.

"There is a tradition in Portuguese East Africa
that consumption came from the Indians and it is
ouite possible that this mav have been the original
source of the disease among the Zulus. As regards
BEast Central Africa the evidence points to the
Zanzibar Arabs as the chief introducers of tubercu-
losis. It ismet with along the old slave routes;
it is still absent from regions remote from these
routes."

MACVICAR is usually quoted as considering that
tuberculosis in South Africa was of recent origin.
It is clear from t h e extensive extract of his papexr
given above, that he based his view largely on the
evidence of LIVINGSTONE. How much credence should
be given to fhat evidence has alreadv been pointed
out., It now seems that, apart from his remarks on

the prevalence of t he disease at the time when he
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was working in South Africa, MACVICAR's statements
must also be treated with cmmsiderable reserve.

In 1895, GREGORY (26) could say " of all the
diseases attacking the (South African) Native and
(Cape) Coloured, Tuberculosis is by far the most
important." And in 1896, THEALL (55) wrote "consump-
tion, another fell disease, was almost unknown amongr
st the natives of South Africa until recent years."

The opinions, so far considered, have been
based upon clinical observations and have not all
been those of qualified doctors. When the two most
important opinions - those of LIVINGSTONE and of
MACVICAR =-are subjected to scrutiny, it is clear
that they are based on inadeguate evidence and are
not worthy of the guthority usually ascribed to them

After the introduction of the VON PIRQUET test,
Tuberculin Sensitivity Surveys were carried out in
many parts of Africa and provided objective instead
of subjective evidence for the opinions based upon
them.

The first tuberculin sensitivity sur veys were
made in West Africa at the instigation of CALMETTE.
Table 1 has been compiled from the figures given by
WAG0§§§3:1910: by CAIMETTE (11) in 1912; by MATHIS
and DURIEUX (41) in 1929; and by TOULLEC and JOLLY

(56)in 1932,
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TABLE I
PLACE
1210 1912 1925 1989 1232
No. % No % No. g No. |l 4% Noh . &
tested. Pos. tested Pos tested Pos.teste Pos.tested Bs

SENEGAL (a) '¥b) (e) (d) (e) (f) (g) | (n) (k) (1)
Cercle de SINE SALOUL 146 | 10 7 71

LOUGA 50 | 12 | 132 35

THIRS 57 | 14 45| 15

TIVAOUANE agp N9 73 |31 14| 57

TAVBLACOUNOA 15 | 20 31| 55

PADOR 36 | 44

MAT AL 6| 66

KOLDA 2 142 | 41

SEDHIOU 159 | 1.2 45 | s1

ST.LOUIS 174 p5.8

BAKEL 40 B5

BIGNON £ 179 B3.5

BAOL 94 | 21

|

RUFISQUE 5| 20
Unspecifiied 17 | 23
Totals 784 4.8 435 15 480 41
FRENCH SUDAN
Cercle de| NIORO o1 |12 183 | 55

BANDIAGRRA 49 | 30

SAN 6 | 66

KOUTIALA ; 35 | 82

BAMAKO 173 (16.7 21 | 38

BOUGOUNI 64 | 45

KITH 14 | 50

SIKASSO 16 | 43

KAYES 67 | 43
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ZLACE
NO.1910% ND.1912% . 1922 Nigzg PO
testeq Fos. tested.pps.tested Pos. tested Pos.tested Pos
P Ca) (e) [(d) j(e) (£) | (e)| (B (K) 4(1)
; 110| 57
BAFOULABE 18| 44
MOPTI 34| 47
SATADOUGOU o8 53
TOMBOUCTOU Io| 80
GOUND gL 48 43
Unspecified o 77
Totals 178 Q6.7 | o1 | 12 | 662] 51
HAUTE VOLTA
Cercle de|OUAVADOUGOU 366 6 | 70| 25
pf DOUGOU 16 97| =24 ;
GAOUR 120| 25 f
BOBO-DIOULASSO 23| 48 |
OUEHIGOUYA rd )
Unspecifiied 6] 33
Totals 393 o7
FREVCH GUINEA
Cercle de| liAOU 20l & 5 40
KISSIDOUGOU | 8l 75
BOFFA 23 43
FORECARIAH 37 59
LABE S aj
PITA 8 75
MACENTA 19 75
KANK AN 38 39
GUEKEDOU g 64
BOKE 3§ 6l
KINDIA 100 | 12 18 63
|
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1910 1212 1925 1929 19232 |
i‘\c{géted.%Pos No. % No. % No. % No. 4
(a) § ()] Cerh tas €83 i tE o Pes 1oty or TeRT e (5%
SIGUIRI 35 40
CON&KRY 15 53
Unsneciflied 15 36
Totals 100 12 20 5 15 53 | 267 52
IVORY COAST
Cerde deg HAUT-SASSA- 10 30 13 69
NOKA
deg LAGUNES 24 25
de | MAN 15 66 115 33
deg GOUKOS 5 60
du | MOYEN-CAVALLY 6 66
du | BAOULE R A ge [ &1 29 27
de | BOUNDOUKGU 24 16
GRANDBASSAN 196 1257
GONOS 22 274
GUIELO 24 58
KONG - 19 21
Unsgpecified 19 42 39 33
Totals 702 8 141 46 285 34
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811 these workers applied the Von Pirquet test
in accordrnce with the technique taught by Calmette.
Wagon and Calmette used Koch's 01d Tuberculinj; but
liatthls and Durieux and Toullec and Jolly used B.C.G
tuberculin. The figures quoted refer to &frican na-
tives over 15 years of age. The figures of Wagon and
of Calmette wére obtained from surveys made in the
actual towns and villages. The figures of Matthis
and Durieux were obtained from a survey of recruits
to the French fpmy carried out at Rufisque. And
the figures of Toullec and Jolly were obtained from
a survey of similar recruits shortly after disembar-
kation at Marseilles.

CALMETTE (11) comments on his figures thus:
"Dans 1és regions tropicales, la tuberculose n'est
pas sensiblement influenéee par les climats. Sa
fréquence est en rapport direct avec la civilisation
Elle est extrémement rare parmi les populations
indegénes de race noire dans les pays ot 1'Européen
n'a pénétré que depuis peu d'années; mais la propor-
tion des sujets contaminées s' aceroit chez elles
avec 1'intensité des échanges commerciaux et de
1'immigration dtrangére."

MATHIS snd DURIEUX (41) contrast their figures
with those of Calmette and comment this: "Il semble
que 1'index tuberculeux dans les différentes Colonie
de 1'Afrique Occidentale Francaise a progressé avec

rapidité et dens des grandes proportions."
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They then proceed to give an interesting out-
line of the geographical and economic features of
each of the Colonies from which their recruits were
drawn and to demonstrate that the increase in the
prevalence of tuberculous infection has occurred
along the various trade routes - the rivers, the
railways and the main roads.

They conclude: "Les documents que nous apportongs
ne sont pas tres nombreux, mais ils confirment 1la
notion que la tuberculose est en progression en
Afrique Occidentale Francaise.™

This conclusion did not pass unchallanged. Six
months later BOUFFARD (4), who had been Director of
Medical Services in the Ivory Coast from 1924-19229,
wrote that, on the basis of the small number of
cases of proven tuberculosis that he had seen during
that period, he considered tuberculosis was uncommon
in that colony. "Del 1925, j'ai cherché & préciser
1la domaine et 1l'importance que prenait le bacille
tuberculeux dans la pathologie locale. Je n'al pas
en recors b la cutireaction, préférant le dépistage
. clinique des malades avec examen microscopigue de
1'expectoration des tousseurs chronique ---

En 4 ans, Je N'en al rencontré que 12 Cracheurs de
bacilles au dispensaire d'Abidjan ol se present chage
jour plus de 300 consultants ---- I1 semble bien
que les cas de tuberculose ouverte duraient y Stre

plus frequemment observées, si la maladie etalt
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aussi répandue que le pensent liathis et Durieux -=-
Je persiste donc 3 considérer 1a Cte d'Ivoire comme
un pays ou le bacille tuberculeux est encore peu
répandu. He adds that BLANCHARD had tested 200
Sudanese recruits on arrival in liarseilles and found
only 15% positive reactors in contrast to Mathis and
Durieux's figure of 51%.

TOULLEC and JOLLY (56) are wary about attaching
much significance to their figures. They write:
'"51 1'on wut bien comparer nos résultats avec ceux
de Mathis et Durieux on peut noter des &carts variant
du simple au double suivant les cercles interessés.
Nous ne doutons pas que nos résultats ne puissent
subir les m€mes critiques, mais nous nous gardons de
leur attacher une valeur qu'ils ne peuvent avoir."

It is clear from a study of the figures in
Table I that the utmostlcircumspection is needed in
their interpretation. The fipures obtained from tests
ing recruits are open to the criticism that the
recruits might have become infected since leaving

their native villages. Therefore the material on

which the surveys of Mathis and Durleux and of Toulle¢
and Jolly were performed is not strictly comparable
with the material on which the surveys of Wagon and
Calmette were performed.

Secondly, although the technique of the Von
Pirquét test was standardised in all the surveys, as

has already been pointed out, the tuberculin used

was different. DMoreover with regard to the Von
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Pirquet test, MALUROS and HEDVALL (39) state cate-
gorically: "The Pirquet test is by no means sensitive
enough to enable us to divide a material into tuber-
culin positive reactors and tuberculin negative re-~
actors, for many certainly positive tuberculin cases
glve a negative Pirquet resction."

Thirdly, the number of natives tested in any
one place is small and the totals vary considerably.
The figures do not stand up to statistical analysis.
It is inadmissible to compare Calmette's figure of
7.7% positive reactors out of 232 tested at Tivaousne
mith the figure of 57% positive resctors obtained by
lMiathis and Durieux by testing 14 recruits from the
same area. Yet it is on this and similar comparisons
that Mathis and Durieux base their conclusions. A&gain
to contrast the mean percentages of tuberculin posi-
tive resctors in the different colonies, as several
recent authors have done, is egually inadmissible, as
theﬁe means are derived from figures from different
areas, where geographical, economic and social con=-
ditions are not comparable.
In considering Calmette's conclusions, it must
be remembered that the figures incorporated in Teblel
form only a small proportion of the figures, which
he was considering and which included several
different age groups and were drawn from all the
French Colonial Possessions and not only from West
tfrica. When his paper is read in its entirety with

the mind attuned to the scientific climate of his
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time, his conclusions seem Justified, just as the
conclusions of Dr.Livingstone seemed Justified to
Macvicar. It is only the modern advances in the
techniques of tuberculin testing snd of statistical
analysis that render them suspect.

All the figures from the paper by Mathis and
Dirieux are included in Table 1. Tre hynothesis
which they propound - that the increase in the
incidence of tuberculous infection has occurred albny
the trade routes - is an extension of Calmette's coni
clusion and is both ressonable and attractive. It
was put forward in 1867 by BUDD (7) who wrote: "Now
everywhere along the Africen Seaboard where the
blacks have come inio contact and intimate relations
with the whites, phthisis causes a large mortality
among them. In the interior, where intercourse with
the whites has~been limited to casual contact with a
few great travellers or other adventurous visitors,
there 1s reason to believe that phthisis does not
exist." 2nd Macvicar has already been gquoted on the
spread of tuberculosis aloﬁg the o0ld slave routes.
But as Mathis and Durieux themselves admit "Les
Documents ne sont'pas tres nombreux" and, as has

been pointed out already, they will not stand up to

ct

statisticel serutiny. Their figures do not contradic

their hypothesisj; nor do they prove 1t.

The criticism, to which their conclusions were

subjected by Bouffard, is a good example of the con-

fusion which results when the prevalence of tubercu-

r
|
!



lous infection is compared with the prevalence

of tuberculous disease without the author realising
that the two incidences are not one and the same. As
criticism Bouffard's paper 1s valueless. Its interest
lies in showing the magnitude of the discrepancy that
appeared to exist at that time and place between the
two incidences.

Comparison of the figures of Mathis and Durieux

ith those of Toullec snd Jolly illustrates the pit-
alls waiting when attempts are made to draw conclu-
ions from surveys made on small numbers - a fact of
hich Toullec and Joily were clearly aware - "Nous
nous gardons de leur attacher une valeur qu'ils ne
peuvent avoir."

To sum up. a critical study in the originals of
the figures available from the French West African
Colonies shows that by modern standards these figures
are, on technical grounds, not capable of sustaining
the hypothesis based upon them, namely that tubercu-
lous infection was uncommon among the natives before
the start of the 1914-1€18 war; that the prevalence
bf tuberculous infection has increased during the en-
suing decades; and thaf the increase has taken place
mainly along the trade routes.

From the Belgian Congo, tuberculin sensitivity
surveys have been reported by MOUCHET (44) in 1913;
VAN DEN BRANDEN (57) in 1926; VAN HOOF (58) in 1226;
.nd SCHWETZ et a2l (52) in 1930. All these investiga-
tors employed the Von Pirquet test. Table 2 has been
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compiled from their figures referring to natives

over the age of 15 years.

. TABLE 2.
PLACE. 1913 1926 1930
o % No % No %
tested Pos.l tested.Pos. |tested. Pos.
LEOPOLDSVILLE
(o) TOWN 359 (3.9 | 1168 50
SURROUNDING
(b)COUNTRYSIDE|] 188 |1 564 26
STANLEYVILLE 407 33 54 57

MOUCHET (44) concluded: "I1 semble donc bien que
Leopoldsville constitute un foyer assez intense de
tuberculose, mais un foyer localisde et d'origine
relativement récente."

SCHWETZ LT AL (52) concluded: "Ni le nombre,
méme approximatif, des maldes, ni la marche de la
maladie, ne sont connus, ni ne seront reconnus avant
un recensement médical complet ad hoc."

The figures obtained by MOUCHET and by VAN DEN
BRANDEN are of the same order and therefore comparabl
They reveal a striking increase in thelpreValence of
tuberculous infection in the capital of the Belgian
Congo and in its surrounding countryside. But in
the thirteen years, which elapsed between the two
surveys, the tmwn of Leopoldsville must have grown.
No mention is made of the total population in either
paper. It may well be, therefore, that the increase
is more anparent than real. Nevertheless these

figures form a piece of evidence which strongly

e.



supports the hypothesis sugrested by the French
investigators.

In South &frica, largely due to the publicity
given to the subject by the writings of lacvicar,

a Tuberculosis Commiésion was appointed and its
Report was published in 1914. With regard to the
prevalence of tuberculous disease the conclusions
resched were:

(1) "Tuberculosis is of comparatively recent
Introduction among tlre Bantu tribes;

(8) It ics lerst prevalent in Zululand and the ‘
Northern Transvaal, more so in Basutolsnd, still more
so in the Cape Native Territories snd most widespread
in the natives in the settled districts of the Cape
Province; .

(2) It is excessively prevalent smong natives
working in the large industrial centres and especially
on the miness

With regard to the prevalence of tuberculous
infection the conclusion was: (11) "It must not be
forgotten that for every case which has become es-
tablished and has developed to the extent of produc-
ing marked lesions of tuberculosis, there must be
.others who, having been infected, are stlll maintalns
ing a successful resistance to the invasion."

In 1921, MITCHELL(43) wrote of "tuberculosis,

rare or unknown at the earliest days of the colony,




becoming more and more freguent during these latter
days with improving communications."

In 1924, ALLLAN (1) carried out a small tuberculin
sensitivity survey among the natives of the TRANSKEI
and CISKEI and found the infection common and wide-
spread. He later carried out a more extensive survey,
which is incorporated in the Report on Tuberculosis
in South African Natives with special reference to the
disease amongst the Mine Labourers in the
WITWATEL.SRA'D (49). This report was published in
1932 and opens thus: "While reliable statistics are,
pf course, in the nature of things, unobtainable, it
has been the almost universal experience of those
gualified to judge, who have had opportunities of
studying isolsted communities before tribal conditions
were unduly disturbed, that tuberculosis has been
conspicuous by its absence both in the humans and alsp
in their cattle."

Tuberculin sensitivity surveys were carried out
at the mines on new recruits and also in the TRANSKEI
and CISKEI areas, from which a large proportion of the
recruits were drawn. At the mines, it was found that
out of 57,659 recruits, tested intradermally with
1/5000 or 1/10,000 01d Tuberculin, 72.5% were positive
reactors. Table 3 has been compiled from the figures
given by ALLAN, who carried out the survey in the
Transkei and Ciskei areas; the figures refer to na-

tives over 15 years of age.
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TABLE 3. °
PLACE.
Number tested % Positive.

Butterworth L 25 He 35
Lusikisiki 233 - 95
Matatiele 551 56
Busutoland 590 ; 61
Totals. 3569 74

It is cléar from these figures that by 1230
tuberculous infection was already widespread amongst|
those natives of South Africa and of Portuguese
BEast ffrica dwelling in the parts of the country
from which the Rand mines recruit their labourers.
Commenting on this situation in the light of the
| known opinion of South African observers - that the
disease is of recent origin in that country - HAYNES
(27) suggests that the rate of spread mey well have
been accelersted by the return to the countryside
of infected sputum positive labourers from the mines}
This was a danger to which MACVICAR had drawn atten-
tion many years ago. CU&MiNS, from his experience in
other parts of the world, endorses this view.

It would be foolish to deny that there has
been any increase in prevalence of tuberculous in-
fection in South Africa during the present century.
But it is difficult to believe that in a population,
which is regarded as highly susceptible to the

disease, the prevalence could rise in roughly fifty
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years from nil to 75% without catastrophic results.
When the Canadian Indians first apparently came
in contact with the tubercle bacillus, the disease
assumed epidemic proportions. From 1882 to 1902,
tuberculosis was responsible for 2/3s of all deaths;
and it was not unt%l 1918 that for the first time in
fifty years more Indians were born than died from
e&e}y cause(BUSHNELL 10). By 1928, 90% of the
children were tuberculin positive reactors(FERGUSON 20)
Nothing of this nature appears to have taken nlace
among the native races of South Africa.

In contrast to the Cenadian Indians is the

case of the Dinkas of the Bahr-e¢l-Ghazal Province of
the Sudan. In the days of the slave trade, the Dinkas
were co liable to tuberculosis that only the lowest
prices were paid for them. In 1902, CU.MINS (16c)
found no evidence of tuberculosis among the Dinkas,
their cattle or the wild gsme of their country. Thirty
years later =fter the province had again been opened

. to foreigners, BUKKOWS (8) found that 36% of natives
between 10 and 25 years of age and 50% of natives
over 25 years old reacted positively to 1/1500 old
tuberculin given intradermally. Tuberculous infection

eppears to have died out when the province te came
isolated after the abolition of the slave trade and
to have become prevalent again when the country was
once more opened up. "The defined and localised pul-
monary and non-pulmonary lesions and the many chronic

¢ases with a history of five years or more" observed
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by Burrows supports this theory, which accounts for
the epidemiological difference from the Canadian
Indians.

In South Africa, the trend of events cannot be
satisfactorily explained as due to the first meeting
between the tubercle bacillus and a susceptible pop-
ulation, as in the case of the Canadian Indians nor
to a reinfection of a population rendered resistant
by the process of natural selection, as in the case

of the Dinkas.

_ The true explanation 1s probably that the in-
crease in the prevalence of tuberculous infection in
South Africa hes been mére apparent than real. Just
as the use of increasingly powerful telescopes has
gradually revealed heévenly-bodies hitherto unsuspec-
ted by the astronomers, so has the gradual improve-
ment in the technigues of medical investigation re=-
vealed a prevalence of tuberculous infection formerly
unsuspected.

When Livingstone came to Africa, before the
discovery of the tubercle bacillus, he was on the
lookout for "consumptioﬁ" the wasting disease to
|which heves accustomed at home. Now "the obvious
signs of tuberculosis are not common amongst Negroes
in Africa" (KERANDEL 32) and consequently, because
he was not looking in the right way, Livingstone
found no consumption.

Macvicar and his contemporaries were equipped

with the means of identifying the tubercle bacilli ir

=
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sputa and consequently were zble to seek out cases
of open tuberculous disease.

The early tuberculin surveys revealed the
presence of tuberculous infection in those not suffer-
ing from open tuberculous disease. And finally the |
refinement of the Mantoux test revealed that the
prevalence of tuberculous infection wss grester than
the investigations carried out by the Von Pirquet
technique had suggested.

During the period between the Von Pirquet and
the Mantoux eras, the apparent increase in'the preva=
lence of tuberculous infection was accompanied by a
real increase due to the greater ease in intercommuni-
cation. The figures for the Kand mines may also be a
specizl case due to the habit of returning open cases
of tuberculous disease to the native reserves.

In East #frica, the earliest work on the prevas
lence of tuberculous infection was done in Tanganyika.
bt Kilwa in 1911, PEIPER (47) tested 54 Africans over
15 years of age by the Von Pirguet technigue and
found 18.5% positive reactors, while 7 Indians of
similar age 30% were positive reactors. On the basis
of these and similar observations in younger age
groups, PEIPER concluded that the disease had been
introduced -into the country by the Indians. In 19214,
MANTEUFEL (40) tested at DAL-ES-SELARM 388 ffricans
and 197 Indians over the age of 15 years and found 2246 and
22.3% positive reactors respectively. Following

PEIPER's lead, he suggested that Indian immigration |
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should be onrohibited. 1In 1914, MULLER (45) tested
700 patients at the hospital in TANGA ,nd found 33%
pesitive reactors. A more extensive survey was made
by FISCHER (21), who wsed the Von Pirquet technique
and published his results in 1932, Between 1932 and
1238, WILCOCKS (62) carried out a survey of the
whole country using the liantoux test with 1/1000 014
Tuberculin. Table 4 has been compiled from the
figures given, for natives over 15 years of age by

MULLER, FISCHER and WILCOCKS.,

T¢BLE 4,
PLACE 1914 1932 1932-38
No % No % No %
tested .Pos{tested Pos{tested.Pos.

TANGA 700 283 1009 80
DODOM & 970 48
SINGIDS 67 69
KIOMBOI 489 58
HANDENI _ 139 60
MOSHI 356 52
KILMANT ARO(WEST ) )56 888 66

i (EAST) ) 436 + 77
MERU 118 67
MBULU 141 45
PARE MTS 650 64
USAMBARA TS 245 58
ILINGA 229 56
NJOMBE 67 387 60
MWANZA 493 60
USLRAMO 30
UNYAMWEST 21
KONDE 32
BUKOBA 42
Totals 8627 62.56
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In 1932, WILCOCKS (g2B) wrote: "there is no

word in Kiswahili which convevs to the nastive mind

the same meaning as the word tuberculosis or even

pulmonary tuberculosis does to the European. This

may be taken as presumptive evidence that the diseas

3]

has not been long known ---- The position is obsecure
5 since in the early days methods of diagnosis were
poor." 1In 1038, in his Heport on Tuberculesis in
Tengenyike Territory, he concluded: "the results of
the 12,313 tuberculin tests here recorded show that
no part of the territory may be regerded as virgin
sgil.M

bpart from a small survey carried out in the
Nyangza province of Kenya in 1941 by CONNOLLY (14)
whose results sre recorded in table 5, no Tuberculin
Sensitivity Surveys were carried out in Kenya or Ugandn

until after the 1232-1945 war.

TEBLE 5..
\fri R i Number

Lfrican Hecruits il ot
BANTU: North Kavirondo 289 42
Central ¢ 23 53

South ) 07 50
Kipsigis c6 46
LUO:Central & South Kavirondo 452 52

C.M.S. Mission School

EANTU: pged 13-17 29 28
18-22 26 33

O

LUO: feged 13-17 87 22

18-22 56 a5
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In 1951, a Report on Tuberculosis in Ugands was

published by S&NTON GILMOUR (25) Tsable 6 has been

compiled from his figures referring to natives over

15 years of age tested intradermally with 1/10,000
01ld Tuberculin.

TEBLE 6,

PLACE Number tested %_Positive.
BUGE DA 387 46
ANKOLE 460 49
TORO 362 49
BUNYOE.O 296 45
WEST NILE 262 48
ACHOLI 515 31
B & LE 343 49
BUSOGA 231 ' 37
TOTALS 2856 44

In 1952, a Report on Tuberculosis in Kenya by
HLYNES (27) was published. Table 7 has been complled
from his figures referring to natives over 18 yerrs o

age tested intradermslly with 1/1000 014 Tuberculin.

TLBLE 7.

PLACE Number tested. % Positive.
ELBU 1491 61
KERUGOY & 1616 73
MBERI & CIAMBERI 1338 41
MACHAKO'S 826 72
KITUI 1589 75
TEITA 775 84
TAVETA 238 82
MS AMBWENI 002 82
KISAUNI, LIKONI, CHAGRMWE 1296 78

KLTIADO 244 Y




- 37 -

TAELE 7. (contd:)

L \ 1
PLACE Number tested. % Positive.
KAPSEEBET 315 62
KERICHO 563 55
KISTT 1026 63
KISUMU 893 69
MOMBESA 1863 g2
WA IROET 1814 84
TOTALS: 17298 73

It is unfortunste that Santon Gilmour elected
to use 1/10,000 01d Tuberculin as this complicates
the comparison of his figures with those presented
by Wilcocks and Haynes. It 1is also unfortunate  thaft

Hoynes selected slightly different age groupings from

m

those used by most other workers, though, as he point
out, statements of the ages of pfrican natives do

not have the same exactitude as those for more civil-
ised populations. However, even allowing for these
discrepancies, it 1s clear that these two post-war
surveys give no support to the suggestion that

tuberculous infection in these areass is of very re-

cent origin.
Santon Gilmour points out that references in

peschylus and Ptolemy to the Mountains of the Moon

sugeest the possibility that contect between Euro-

peans and Central Africans may have existed 2000

years ago. He states, in contradistinction %o

Wilcocks, that several of the tribal languages have

an old word for tuberculosis. He considers that it
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is probable that tuberculosis was =stablished in

Uzands before the European invasion of the present
century and thst the result of this invasion has been
the dissemination rather thsn the introduction of

tuberculous infection.

Haynes considers that the widespread extent

b

of tuberculous infection is a fret that is difficult

to reconcile with the idea of a recent introduction
of the disesce.
In reviewing the litergture on the prevaslencs
of tuberculous infection asmong the native inhabitants
of tfrica, certain deliberate omissions have been
made. On account of racial miscegenation with
Buropeans and Irabs, no detailed reference has been
made to those papers which deal with the prevalence
of tuberculous infection along the Mediterrasnean
littorsl, in Msdagascar, in Zanziber and among the
Cape Coloured. The early work of ZIENMANN (65) in thg
Comeroons has not been cuoted because it is in
accord with the work done in the French Vest ﬁfriCnn
Colonies snd does not appear to have been followed uj
There is a tendency for those, who have had
no personal experience of Africen natives, to think
and write about them as if they were the same in
all ﬁ?rts of the continent. This is erroneous. On

this account, it may well be that much of the de-

tailed information collected in this cha»ter is in-

applicable to the subject of this thesis: Pulmonary

Tuberculosis in East ffrican Notives. But 1t was
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necessary to survey the literature appertsinine to
other parts of the continent becruse thought on
Pulmonary Tuberculosis in East &fricans is still do-
minated by results obtained in other psrts of the
continent.

The "virgin soil" hypothesis rests upon the
conclusions drawn from the ezrly tuberculin surveys
and upon conclusions drawn from the character of the
disepse in West Africsns. It hss been shown in the
present chapter that the conclusions drawn from the
~early tuberculin surveys are of dubious validity;
the conclusions drawn from the charscter &f the
disease will be discussed later.

How lons the infection has been present in
Enst &frica and how it has been spread are guestions
which can never be answered conclusively. What can
be stated cotegorically is that throughout the three
East African Territories the infection is now wide-
spread and that this dissemination of infection has
ocecurred without the incidence of the disease assum-
ine epidemic proportions during the period of histori

cal memory. There is 'now no virgin spil in East

kfricas.
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CHAPTER 3. THL INCIDENCE OF TUBRHCULOUS DISEASE.

The facts relating to the incidence of tuber-
culous disesse in Africans an even scantier thsn
those relating to the prevalence of tuberculous in-
fection. The views of the early workers in the eras
prior to the introduction of tuberculin sensitivity
tests have already been presented in the previous
chapter an@ need not be repeated here.
The remaining facts fall into three distinct
groups:
(a) those relsting to &fricens in their naturall
surroundingsj
(b) those relsting to Africans working under
stress;
(¢c) those relating to hichly selected groups
of &fricans.
The figures relsting to Africans in theilr
natural surroundings come from the Reports by Wilcock

and by Haynes and are collected in tables 8 and ©

respectively.
T¢BLE 8 (After WILCOCKS)

PLACE Number Examined Incidence of
R TB_per 1000,
SINGIDA 49
MERU 34
KILIMANJI ARO 30
MBULU o5
USAMBARA TS 19
RUNGENE 16
TANGA ARER 15
MWANZE 12

8
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TQBLL'S (Contds:)
2LACE Number Examined.Incidence of
TB per 1000
DODOLig 6
NJ OLBE e
HANDENT 4o
IRINGEA 1.3
KIOKNEORI 2.4
TABLE 9 (After HAYNES).
PLACE Number Incidence of TB per 1000.
Examined (a)
Proved. Proved + Suspected.
KITUI 3262 10.6 23.5
MACHAKOS 3072 ST 14.3
TAVETA 500 4 16
KEEICHO 1420 S.6 15.5
KAPSABET S75 5.2 12:2
K&aJILDO 622 0 L6
M3 AMBWENT 1753 2.9 0.7
MERAGOLT 1266 < 9.5
KERUGOYA 3955 4,3 8.9
MBERI & CIAMBERI 3171 5.4 8.5
TEITA 2018 3 8.4
KISAUNI 22330 2.6 Tl
KISUMU 1683 1.2 ol
EMBU 4272 3.5 Bl
KISII 2715 1.8 5.9

HLYNES (27) examined those natives, who re-
turned to have their intradermal tuberculin tests
read, selecting those who did not look fit. Thus of
3,962 who returned at Kitui, he actually examined

350, He writes: "It soon became apparent that it
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would be necessary to divide the examination re-
sults Into two groups which may be called clinienl
and proved tuberculosis and suspected tuberculosis.
In the first group are put those cases with positive
sputa or unequivoca; chest signs (this virtually
amounted to signs of cavitation), characteristic
adenitis or bony lesions. The second group compfises
cases showing suggestive adenitis (usually cervical)
or with physical signs in the lungs that in all pro-
bability denoted tuberculosis but which were in
themselves not felt to be sufficient evidence on
which to base a firm diagnbsis.

"There is no doubt that meny cases of tuber=-
culosis escaped examination altogether.

"Yhen all the factors are taken into considerar
tion, it is felt that an estimate based on "proved"
plus "suspected" cases is likely to be nearer to the
truth than one based on "proved'cases alonej even
so it is more likely to be an underestimate than
otherwise."

On the basis of these figures, Haynes estimated
that there were about 56,000 cases of tuberculosis
in Kenya in 1248.

WILCOCKS (62R) figures arve for cases of tuber-
culoéis proved by s»hutum examination or by radio-
graphy. His ectimate for the prevalence of tubercu-

lous disease in Tanganyiks in 1938 was 11.55%, which

is practically identical with that given by Hrynes

for Kenya ten years later.




S
“he earliest figures relating to Africans
working under stress are those given in table 10 for

miners in Southern Ehodesia.

TABLE 10.
Year. Number Employed Incidence of Tuberculosis
per 100,000
1912 34,494 338
1913 33,543 572
1216 37,928 kel
1220 37,669 185
1921 37,605 342

In Table 11 sre guoted figures for the attack
rate of Pulmonsry Tuberculosis asmong the miners on
the Rand.

TABLE 11.

Year. Number Employed. Incidence of Pulmonary
Tuberculosis per 100,000,

1926-27 180,461 422
1927-28 121,486 390
1928-29 123,493 314

CUMIINS (16A) gives the attack rate of tuber-
hulous disesse in the South &fricen Labour Corps in
Frence during the 1914-18 war as 2,207 per 100,000
per annum. BORREL (6) found the attack rate in
Senegalese fecruits in 1918 was 3,000 per 100,000
per annumj; and in Senegalese battalions contalning
seasoned troops it was 3,200 per 100,000 per annum.

It can be inferred from an article by RODHAIN (51)

that the attack rate is LEOPOLDSVILLE in 1225 was

3,600 per 100,000 per gnnum.

N

The earliest figures relating to highly select-

ed groups of Africans are those given by STONES(53f)
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for admissions to the C.H.S.Hospitpl, Kampala,
Ugande - He reports thet from 1903-1927, 263 cases
of tuberculosis were admitted out of a total of
46,756; end that the admission rote was steady at
0.560%. In 1914, MILLER (45) at Tanga Hospital,
Tanganyike sdmitted 24 cases of Tuberculosis out of
a total of 5,612, which gives an admission rate of
0.427%. 1In 1927, GILLAN (24) admitted 54 cases of
tuberculosis to the Church of Scotlsnd Mission
Hospital at Tumutumu, Kenya out of a totsl of 400
which gives an aémission rate of 13.5%.

These three groups of figures sre not, of course
directly comperable. But each group has its own
particular interest. The least interesting ~re those
for admissions to hespital. Such figures sre always
affected by the personal interests of the medical
staff, by the availability of hospitsl bsds and by
the fact that only the really sick seek admission.

At the time when Haynes estimated thet there were
56,000 cases of tuberculosis in Kenya the total
hospital beds svailable for the treatment of =11
forms of disease was in the region of 2000. In con-
sequence, ceses of tuberculosis were seldom admitted.

The figures of Wilcocks and of Haynes give some
idea of the magnitude of the problem which faces the
Colonial “edical Sermice in East Africe.

The figureé of Borrel and of Cummins and those
from the mines in South ffrica and Southern EFhodesia

are of perticuler interest to anyone who may have to
< < ‘ ;
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deal with African natives under stress. But they sre
~ffected by the highly sbnormal conditions under
which the natives were living and working.

It would clearly be of interest if figures
could be obtained for a group of natives living under
good hygienic conditions and doing regulsr but not
excessive wofk. Such figures sre presented 1in the

next chapter.
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CHAPTEN 4, THE INCIDENCE OF PULMONARY TUEERCULOSIS

AT MACKINNON ROAD.

From 1 May 1949 to 31 #pril 1951 there was in
MACKIENUN ROD an Africsn native population of
7,000. This was composed of » military population
of 4,800 and » civilién population, organised on
military lines of 2,200, Although the total popula-
tion remained constant there was a turnover within
it of szbout 30% per snnum due to discharges =nd the
arrival of recruits.

During this period, 40 cases of Pulmonary
Tuberculosis were admitted to the bBritish Military
Hospital at Mackinnon Road of which 20 cases came
from the military population and 20 cases ceme from
the civilian population. 16 cases were admitted
during the first twelve monthe and 24 cases during
the second twelve months. During each annual period
exrctly half the cases were of military origin and
half of eivilian origin.

It is believed that these 40 cases were the
only cases of Pulmonalry Tuberculosis that occurred
during the period under review. The chests of over
600 other &fricans with respiratory or ceneral

symptoms were examined by radiography during the

peribd under review and no tuberculous lesions were

found.
Table 12 has been complled to show the attack

rate of pulmonary tuberculosis during this period.




TABLE 12.

YEAK.

llay 4S-4pr 5
llay 50-8pr 5

fverages

(2

D 4800 2200 7000 8 8 16 156 3638
L 4800 2200 7000. 12 12 24 250 545
4800 2200 7000 10 10 20 208 454

POPULATION AT KISK CASES OF PULMONARY  INCIDENCE|OF PULMON/RY
TUBERCULOSIS TB PER 100,000

fal b)) BREV La) fa) . (e)iTEGElS  Gh)

Mil, Civ. Totals Mil: Civ. Tobtal. Mil. Civ.

(3)
Total.

229
343

286

Consideration of table 12 revesls two impor-
tant points: the attack rate of tuberculosis amongst
the military population was less than half the attncg
rate amongst the civilian population during both
annual periods; and the attack rate increased in both
populations during the second year. This second point
is d4llustrated graphically by figure 1, which shows
that the rate of increase was greater in the civilian

population. Figure 1.

ATTACK RATE OF 600
PULMONERY TUBER- 500 S

CULOSIS PEE aer
100,000 400 *///,,,ff”'
(a)Civilien 300

(b)MilitﬂTy 200 ('b) /,4
1/
100
0
1949-50 1250-51
YEARS

With regard to the difference between the in-
cidence of tuberculosis in the military and civilian
populations, the possibility of a difference in tri-
bal composition was considered as an explanation.

Table 13 shows the percentace tribal compositions of

the two populations.
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TABLE 13,
IRIDE WILITARY CIVILIAN AVERAGE
POPULATICN POPULATION

KANMB2A 39% 419% 40%
LU0 33% 38% 35.5%
KIKUYG “Why

EHBU ) 10% e %
s ) % 19% 14.5%
ALL OTHEKS 18% 2% 10%

Table 14 shows the tribal distribution of the
cases of Pulmonary Tuberculosis expressed as percen-
tages of the total number of cases. The actual num-

bers of cases are given in brackets after the percen-

tages.
TABLE 14.
TRIBE MILITARY CIVILI&N AVERAGE
POPULLTION POPULATION
KAMBA 40%(8) 40%(8) 40%(16)
LUO 30%(6) 10%(2) 20%(8)
KIKUYG . ) | (3)
EMBU ) 10%(1) 30%
MERU ) (1) (3)
ALL OTHEES 20%(4) 20%(4) 20%(8)

From s comparison of tables 13 and 14, it is
clear that the tribal distribution of cases from the

military population is what would be expected if all

the tribes were equally susceptible to tuberculosis.

On the other hand, this is not true of the cases

drawn from the civilian population. But the number

of cases is co small that it is not thought that thi




discrepancy is due to

concluded, therefore,

S
anything save chance. It is

that differences in tribal com-

position play little if any pert in explaining the

difference between the attack rates of tuberculosis
in the two populations.

SIOTT (54) in an article on Tuberculosis in
Native Prisoners, was also unsble to convince himself
that a racial factor was an important csuse of the
difference in incidence between the various BEast
African tribes.

It is considered more likely that both the
differmnce in the attack rates and the difference in
the rates of increese of the attack rates are due to
the less stringent hygieﬁic discipline, which, as
was pointed out in chapter one, existed among the
civilian population.

The chief interest of the figures presented in
toble 12 lies nbt in the difference between the
attack rates in the two populations st risk but in
the difference between these attack rates and the
attack rates recorded during the 1914-18 war and
also those reported from the mines in Southern
Rhodesia and in South Africa. For ease of comparison

a1l these figures are grouped together in table 185.

TABLE 15.

YEAR MATERTIAL ingEEEToﬁpgggigs,ggé%
1912 Miners in S.Rhodesia 34,494 383
1913 ¢ 33,543 572
1914-18 S.African Labour Corps - 2907

3900

1918 Senegalese Troops -
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TABLE 15 (Contd:)

TE8R MATERIAL POPULATION ATTACK HALE
AT KISK.  Per 100,000

1920 Miners in S.Ehodesia 37,669 185
182l § 4 37,605 342
1926-27 Miners in S.Africa 180,461 422
1927-28 i 191,486 320
1928-29 liiners in S.Africa 193,493 314
1949-50 East African Troops 4,800 166
1950-51 4 4,800 250
1949-50 Easst &frican Civilians 2,200 363
1950-51 ! 2,200 545

A study of this table reveals that the attack
rates for sll the populations at risk in their own
|lcontinent is of the same order, whereas the attack
rates for the two populations transferred by the

exigencies of wer to Europe is roughly ten times

greater.

The explanation given by both BORREL(6) and
CULMINS (16A) for the high attack rates in the
Senegalese and in the South African Labour Corps was

that these troops were virgin soil. 1In chapter 2,

reasons have been given for doubtine the validity

of the virgin soil hypothesis. There now seems no

necessity to invoke this hypothesis to explain the

grent increase in the attack rates in Africen native

troops serving outside &frica. It seems much more

probable that the difference is due to the lowering

of their resistance to tuberculosis by climatic

ronditions, to which they were unaccustomed, and
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particularly by the colder climate. Even in their

own country, East &frican natives sre highly suscep-

tible to climatic changes »nd the cold wet season of
the long rains from March to June 1s commonly marked
by a great increase in respiratory infections.

Commenting on his own figures, Borrel spesks of
"la bonne hygiene des camps." But he mgkes no refer-
ence to the hygienic conditions on board the trans-
ports which brourht the troops from Africa to Europe
Judging by modern troopships, it seems highly pro-
pable that the disease could have spread rapidly even
during the short journey from North fAfrica to the
South of France. 1In this connection, Stott, in the
paper alrgady referred to, stresses the importance
of overcrowding as a cause of the enidemic of tuber-
culosis in Nakuru jail.

During the period under consideration, the
European population of liackinnon Road was constant
at 12003 there were also about 800 Mauritian and
Seychellois troops. No case of Pulmonary Tuberculosi
occurred smongst the Europeans and only one or two
cases amongst the Mauritisns and Seychellois. There
can be little doubt, therefore, that those &fricans
who develoﬁed tuberculosis were infected by other
pAfricans and not by members of other races.

It ie concluded that the pessimistic outlook

engendered by the earlier workers on tuberculosis in

i 3 tnetifiads and ot
African natives is no longer justified; eand that in
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the event of large numbers of East African nrtives
being called to the colours the tuberculosis problem,
which will face the medical services, is likely to be
of a size with which they can cope without much
jifficulty, provided East African troops are not

ralled upon to serve outside the tropics.
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CHAPTER 5. THE NATURAL HISTORY O B
- A4 " UF 1) O
T e TUBERCULOSI

S

Most of the papers dealing with this subject
are mainly concerned with the pathology of the
disease in Africen natives as it is seen in the
post mortem room. A4 few of the papers also refer
to the clinical course of the disease. But in the
minds of most people the few references to the
clinical course of the disease appear to have been
overshadowned by the descriptions of the post morten
findings. This has resulted in an attitude of ex-
treme pessimism in all but a few clinicians.

MOUCHET (44) in 1913 stated that the four
common diseases in Leopoldsville were Trypanosomia-
sis, Pneumonia, Dysentery and Tuberculosis in ‘that
order. He pointed out that cases of Tuberculosis
frequently presented with pneumonia or dysentery
and correlated this frct with the predominance of
pulmonary and intestinal lesions at post mortem.
In 31 cases, in which death was due to tuberculosis
in 29 cases and in which tuberculosis was an inci-
dental finding in 2 cases, pulmonary leslions were
intectinal lesions in 19 cases,

present in 26 cases,

miliary tuberculosis occurred in 12 cases, the serous

cavities were involved 1n 7 cases ond the liver,

spleen or kidneys in 7 cases. He pointed out that

in the lungs the aplces were not the sites of

in B 2 a berculous focil
election as in Luropeans; that tu

were usually widely scattered, caseating, and tend-

ed to coalesce and form cnavities, though such
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cavities were seldom large. He considered that the
intestinal lesions ‘were secondary to the pulmonary
disease and were similar in charascter to those found
in Europeans. The lesions in the liver, spleen and
kidney were caseating foeci about the size of a cherry
and those in the kidneys had not cavitated.

He writes: "Enfin, nous devons signaler que dans
toutes les observations sauf une, il y avait des grog
foyers ganglionnaires caséeux mais non calcifiés
siégant le plus souvent dens le médiastin ou dsns les
hiles pulmonaires; parfois aussi dans le mésentére
ou au devent de la colonne vertébrale."

His conclusions are: "Lt'dvolution lente et
progressive de la tuberculose, cas le plus fréquent
chegz l'européén, est beaucoup plus rare chez
1'indigéne du Congo.

La tuberculose se cantonnerait d'abord dans une
groupe ganglionnaire et de 13, a L'occasion d'une
diminution de résistance quelconque, prendrait une
forme offensive et se développer?it-

Mais une fois lancée, 1l'évolution de la tuber-
culose apparait rapide. La rareté des adhérence
pulmonaires, la dissémination sans régularitd des
ntestinales, l'abondance des bacilles dans

1&cions i

les 1ésions, jointe su petit nombre de cellules

géantes, plaident nettement en faveur d'une marche

" + 1 N
rapide ne donnant pas auX 1&sions la gradation d'age,

si frequente chez les Huropgens, et falt supposer

5 o |
une resistsnce moindre de 1tindigbne vis-a-vis de la

maladie.
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o
La rareté des tuberculoses rfnsles pures et des
longues tuberculoses osseuses s!

o)

a Joute aux argumentgs
LT,
précedents pour confirmer 1s valeur."

This admirable prper has been overshadowned by
that published in 1920 by Borrel, whose views have
held sway éver since. BORREL(6) studied the disease
In all its asvects as it appeared amongst Senegalese
troops during the.latter part of the 1914-1918 war.
The most important observations in his paper are sel=-
dom mentioned. They are these: Le service de
dépistage a donc sorti prématurdment des bataillons
970 mslades tuberculeux, dont 500 environ ont &té
rapatriés encore en bon €tat ---- les rapatriés
tuberculeux étaient au début de la tuberculose,
géhéralement non fébrile, et on peut espérer qu'une
forte proportion pourra se rétaplir dons la colonie
d'origine!

Barlier in his psper he had written: "Je puis dire
déja qu'un tr¥s grand nombre de ces Tirailleurs mis au
repos tout de suite, & la suralimentation, a8 1'huile
de Foie de liorue, peraissent, aprds deux et trois
mois @'observation, définitivement sauveds:
malgré tout, un certain nombre, 50% continuent 1'évo+
lution tuberculeuse mais on peut estimer & 50% les
gains en vies humaines obtenus." ;

In other words, in half of those Senegalese

i i : t
suffering from tuberculosis the disease was arrested

Ll

elinically. This is the most important fect estabish

ed by Borrel.
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From the point of view of diagnosis Borrel lays
stress on the enlargement of the supra claviecular
glands; the loss of the normal silky sheen of the
skinj the loss of subcutaneous fat ang the atonic
condition of the muscles; aad he points out that the
signs in the chest are seldom detected until the
late stages of the disease.

He divides the course of the disease into two

A . . .
stages: "Une periode initiale, ganglionnaire, latent

pendant ldcuelle 1'é&tat général peut n'étre pas

sensiblement modifié€ au début; il n'y a pas de fidvre

et ce n'est que peu a peu que les modificstions
caractéristicues de 1'état général surviennent, cett
période latente peut durer un, deux, trois mois;
"Une periode seconde pendant lgguelle apparaisser
des symptOmes nouveaux et tout de suite tréds greves:
fidvre, amaigrissement, 1ésions généralisées, se
traduisant par des lésions pulmonaires locales
ropidement envohissantes: pneumonie casdeuse Ibaire,
pneumonie lobulaire caséeuse, localisation sur les
séreuses, tuberculose pleurale, pleuroperitonéale,
grenulie initiale ou grsnulie survenant au cours de
pneumonies casdeuses ou grenulie survenant apres un
envshissement des se€reuses; cette période est trés
courte et, dans 1'immense majorité des cas, & partir
du moment ou la fidvre s'allume la mort survient en
quinze jours, un mois, deux mois au plus. La
Tuberculose Sénégalaise prend rarement la forme

chionique, locale, pulmonaire avec cavernes quil

he2

wr
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caractérise ls tuberculose de 1'Européen.®

Borrel cerried out 500 post-mortem exsminations.
He found that the initial lesion was & tuberculous
chancre in the upper respiratory passazes from which
in 90% of cases the cervical, supraclavicular, trache
bronchial or hilar glands became infected and grossly
enlarged. In only 5% of cases was the primary lesion
in the lungs.

In 30% of cases, rupture of the caseous glands
had given rise to a caseous lobar pneumonia.

In 25% of cases, generalised miliary spread had
resulted from the rupture of a caseous gland into the
blood stream.

In 20% of cases, pneumonia and miliary tubercu-
1osis coincided in the same lung.

In 10% of cases, the serous cavities were in-
volved. |

In 5% of cases, the lungs showed chronic cavi-
ties without enlargement of the tracheobronchial glan
In a few cases, the route of .infection had been
intestinal and enlargement of the mesenteric glands
with ascites had occurred in the absence of thoracic
lesions.

In those cases in which miliary spread had occur
ed the spleen was remarkable; 1t was enormous anc
studded with tubercles the size of walnuts.

It is clear that these findings, though more
detailed, are very similar to the findings of Mouchet

Borrel was a great man and had the ability to
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generalise from his findings. He wrote: "La tuber-

culose des troupes noires Sénégalaises ect tout 3 ]
fait spébble: Elle est particuli2rement grave et le
Sénégalais est particulidrement sensible, 3 cause des
conditions de sa vie antérieuse d 1s colonie. Il
représente un terrain vierge au point de vue tuber-
culeux, il n'a jameis ét€ en contact pendant sa

Jeunesse avec le bacille tuberculeux. La tuberculos

L]

gu'il contracte par intercontagion dsns la promiscuit

N

Hes baraquements évolue suivant un tipe surafgu qui
rappelle la tuberculose de 1l'enfant.
"I1 nous parait donc bien démontré que la
sensibilité du Sénégalais & la tuberculose tient
HJabsénce dtimmunit& acquise.
"Réunis et vivant en cohabitation intime, ils
sont soumis } toutes les contagions qui resultent de
1o promiscuité des baracuements et de la vie en
commun. Les cas de tuberculose vont se multipliant
avec la durde du séjour et de cette vie commune."
It is important to stress Borrel's first con-
clusion - that tuberculosis as 1if appeared in the
Senegalese troops was of a special type - because
the pessimistic attitude towards tuberculosis in

bther African races, which is now £o common, has been

larcely engendered by anplying his conclusions to all

the native inhabitants of Africa.

In the South &frican Report published in 1232

there is little of interest about the clinical course

f the disease. The importance of weighing the miners
D i -




at reguler intervals in assisting early diagnosis is
stressed. The most interesting contribution in tHs
report deals with the guestion of hypersensitivity.
It is clearly shown that the incidence of tuberculous
disease was grestest in those natives who were sensi-
tive to the highest dilutions of tuberculin; but
there was no demonstrable relationship between the
degree of sensitivity snd the type of tuberculosis
that ensued.

600. post-mortem examins tions were performed -
200 cases were complicated by silicosis and in 62
cases tuberculosis was merely an incidental finding.
In 338 cases of pure tuberculosis casesting leslions
were found in the lungs in 172 cases (51%) of which
102 showed cavitation (30%); acute milisry tuber-
culosis was found in 53 cases (16%; in 16 cases (5%)
the lesions were in the serous cavities; and in ©7
cases (28%) the lesions were extra thorascic. In most
cases glanduler enlesrgement was marked but in only
58 coses were the supraclavicular glands on which
Borrel laid such stress, involved. Involvement of
the liver ond spleen was also common.

"The miliary cases were of such a cheracter as
to sugegest that spread had occurred from the thoracie
glands though 1in every case thé abdominal organs as
well as the lungs were involved. Much of the miliary
tuberculosic of the lungs was really a caseous acinar

pneumonia rather than a miliary tuberculosis sensu

stricto.
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"Of the lung casestions. the great majority
were of bronchopneumonic type, although in at least
siz or seven of these there were more or less ex-
tensive areas of broncho pneumonia giving rise to
appearances very similar to true pneumonic phthisis.
In a few, the spread was more of a direct local one
in the neighbourhood of infected hilar glands.

The infection of the glands was the most
characteristic part of the picture."

fs 1n the cese of Borrel's paper, the most
important finding in the rpport is contained in a
single paragreph only too easily overlooked. "It
should be borne in mind that the (pathological)
report only deals with .... approximately one sixth
of the total number of cases of tuberculosis and/or
silicosis diagnosed in this population viz those
cases which die on the Rend. The other five sixths a
repatriated and practically no pathological infor-
mation is available regarding them. From Allan's
work in the Transkei, however, it is known that
although meny of the repatriates die within compara-
tively short periods of their return home, others

live for long periods and some even r eturn to the

mines and are passed for work there. It would seem

to be a fairly safe gssumption therefore that amongg

the repatriates there are caSes of a2 more chronic

type."

Of those repatriated, 10% died within £wo

% within two years
months, 50% within one year and 60% with y

t
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It is probable therefore that in g quarter of those

in whom the disesse develops it eventuallyhecomes

arrested.

From a comparison of the post mortem findings
in the two papers, 1t is clear that the disease as
1t occurred smongst the Rand miners exhibited differ-
ences —quantitative rather thar qualitativé - from the disease as it
occurred amongst Borrel's Senegalese. In the Rand
miners, glandular enlargement appears to have been
equally prominent but time appears to have been allow-
ed for the development of extensive chrnres in the
lungs in a greeter number of cases. Bcute miliary
spread was less common but chronic haematogenous
lesions were encountered more frecuently. The im-
pression gained is that there was definitely some
degree of resistance to the disease even in the fatal
cases amoﬁgst the Rend miners.

In view of the high percentage of tuberculin
positive reactors amongst the Rand miners and the
faect that tuberculous disease developed most common-
1y in those most sensitive to high dilutions of tubern-
culin, CUMMINS (42 and 16B) elaborated his theory
of larval tuberculosis. According to him, the
majority of the miners were already infected in theij

native reserves. The disease had not however been

overcome but was smouldering - particulerly in the

lymphatic glends. Under the stress of working in

the mines, the resistance of the miners to the

disease diminished and further spread of the disease
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ocecurred,

VINT (59 & & B).hiﬂs published two papers, in
1928 and 1937 respectively, desling with his findingg
at post mortem examinotions on East bfrican Natives
of &ll ages. He found tuherculosis present in 192
out of 1000 cases. In 1382 cases it was the cause
of death; miliary disease was present in 67 cases and
cavities in the lungs in 87. In the 60 cases, in
which tuberculosis was an incidental finding, the
lesions were active in 46 and healed in 14. He
comments on the rarity of fibrous tissue formation,
the small size of the cavities, the frequency of
glandular enlargemsnt and its resemblance to Hodgkins
disease,

In 1247, DAVIES (192) published a paper dealing
with his post mortem findings in 432 cases of
Tuberculosis. The lungs were involved in 362 cases;
in 70 cases the lesions were extra-pulmonary.

Of the pulmdnary cases, in only 97 were the
lesions confined to the lungs. In the remainder,
spread had occurred to the spleen, liver, serous
cavities, kidney, meninges, myocardium, bones, brain
and joints in descending order of frequency.

Of the pulmonary cases, 8 showed a primary focus
only; © showed a primary focus with associated glan-~
dular enlargement; 146 showed glandular enlargement
without a macroscopic primasry focus; in 5 cases there
were chronic fibroid lesions.

In the pulmonary cases, the distribution of the




= g3 s
initial tuberculous lesions in the lungs was: pan-
pulmonary 171; right spex 22; left apex 31; both
apices 303 right base 11; left base 10; both bases
63 avex and base 22; whole risht lung 26; whole left
lung 21; collapsed lungs 12.
In the extrapulmonary cases, there was glandular
involvement in most cpses; the serous membranes were
involved in 27 cases; the liver,spleen or kidneys in
16 cases; and the meninges in 14 cases.
Davies writes: "In Kempala, as seen at post
mortem, tuberculosis is of an extremely acute type.
The usual picture is that of a purulent infection
without csvitation but with the formation of ragged
thin walled abscesses filled with liguid semi-caseous
pus. Rarely is there any attempt at limitation. The
abscesses bresk down into the bronchi and broncho-
pneumonic spresd is almost invariable. Leryngeal
and tracheal tuberculosis snd intestinal tuberculous
ulceration occur in nerrly every case at autonsy.
Tuberculous lobar pneumonia is also common. Miliary
dissemination is common with = great number of dis-
tal tuberculous metastases.
"The snatomical evidence is clear. It shows that
tuberculosis.in Uganda is primitive tuberculosis,its
intensity in some casSes ~1lmost approaching that found
by Borrel in the Senegnlese. It gpes to show that
the-vast majority of Uganda Africans never meet a

tubercle bacillus throughout their lives. & very

few develop a primary complex, which they heal and
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even calcify, but even these rre not free from the
dangers of death from tuberculosis. The rest develop
8 massive primary comolex which may be situated any-
where in the lungs. From the regional lymphatic
glands dissemination takes plrce to any or all the
other lymphatic groups which may become enlarged and
caseate. From the peripheral focus or from the gland
breakdown leads to haematogenous or bronchopneumonic
spread - TWidespread dissemination takes place throug
out the body, the whole process is very rapid and
death soon takes place."

Davies was, of course, quite unjustified in
concluding from his post mortem data thet "the vast
majority of Uganda Africans never meet a tubercle
beeillus throughout their lives." How wrong he was
the Tuberculin Sensitivity Survey carried out three
yesrs later by Santon Gilmour kas shown.

Tre explanation is that both Davies and Vint's
findings are heavily biased for the same reason as
those recorded in the South African neport: the
majority of natives with tuberculosis are sent back
to die or recover in the reserves and only those too
111 to travel are admitted to hosnital.

In 1946, OSWALD (46) published & paper summaris
sing his experience of Pulmonary Tuberculosis in

tfrican Native Troops during the 1939-45 war. In

the section devoted to pathology he deals with the

autoonsy findings in 50 cases. 1 case showed miliary

tuberculosis of the 1lungs, cxtensive tuberculous

[7}]

o
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peritonitis and zross caseous involvement of the

cervical, mediastinal snd abdominal lymoh glands but
Nno macroscopic evidence of tuberculosis in the 1liver

spleen, and kidneys. & second case showed milinry

tubercubsis of the lungs, liver, spleen and kidneys
pnd a large pleural effusion but only a few caseous
mediastinal glands. One patient showed involvement
pf all the serous membranes, numerous tubercles in
both lungs and caseation in the abdominal zlands.

The remaining 47 cases showed scute caseating

Cavitation had occurred in 46 cases and was bilatera
in 26. The cavities had ragged walls and contsined

large quantities of pus, caseous material and debris
Extensive pleural adhesions were an almost consfant

finding and large pleural effusions were nresent in

15 cases.

Glanduler enlargement of some degree in either
the cervical, mediastinal or abdominal reglon was
noted in 96% of cases and caseation was present in
66% in at least one of these three reglons. Oswald

considered this incidence nfar in excess of that

found in Europeans of similar age: it 1s characteris

; e i
tic of the disease 1n negroes and is similar to the

findinegs in both the South African mine labourers

n
and Borrel's Senegalese troops.
Tuberculous invlvement was evident to the naked

eye in the soleen in 20% of cases, the kidneys in 8%

1

b

pulmonary tuberculosis which was bilateral in 46 cases.

-

3
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and the liver in 6%. Ulceration of the ileum was
found in 50% of cases.

Of the 50 cases examined post mortem, 3% came
from the High Commissioned Territories of South
Ffrica, 7 were Cape Coloured, 5 were from the three
East African Territories snd 1 from West 8frica. It
is not surprising,therefore, that the autopsy finding
resembled those in the Rand miners.

In contrast to and partisl confirmation of
these various post mortem reports may be set the

clinical and radiological findings of WILCOCKS(&21).

there were no other lesions. In 101 cases the other
changes were: susoicious foci in 26 cases; pleural
adhesions or fibrosis in 10 cases; and tuberculous
infiltration in 65 cases. He comments: "the finding
of calcified nodules in lungs containing tuberculous
infiltration proves that, -in these cases, first in-
fection did not lead on immediately to gross disease.
In 250 cases with radiological evidence of
tuberculous infiltration, cavitation - often multiple
and withoﬁt fibrosis - was seen in 111 cases; and
miliary spread was seen in 52 cases. But pleural

thickening was found in 21 cases; thickening of

the right interlobar septum in 52 casesj; and fibrosis

in the lung fields in 43 cases. In short,there was

evidence of some attempt at healing in 186 cases.

His findings are in agreement with those of

Davies as far ss the distribution of the lesions roesg

m

lle carried out radiological examinations in 446 natives

and found calcified nodules in 206 cases. In 105 caskes
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He found the ri-ht upper zone involved in 185 cases;

the left upper zone in 135 cases; the right middle
sone in 174 cases; the left middle zone in 170 cases;
the right lower zone in 107 cases; and the left lower
zone in 87 cases. & fairly common picture was infil-
tration %n the upper part of the right lung with a
fan shaped spread in the middle of the left lung.
The disease wes bilateral in 171 cases; involved the
right lung only in 54 cases; and involved the left
lung only in 25 cases. There was definite or suspi-
cious glandulsr enlargement in about 100 cases.
OSWALD (46) based his clinical findings on a
study of 416 patients. He found that the cases fell
into fouf easily distinguishable groﬁps: parenchymal.
glandular, serous and miliary.
There wsre only 3 cases of miliary tuberculosis
Two of these cases died and have already been referrqd
to in detail. The third case had miliary lesions in
both lung fields with little constitutional upset and
was evacuated to South &frica.

The serous group contained 78 cases. RlL cases
had a pleural effusion but in 14 cases there was
polyserositis. The clinical course of those patients

with unilsteral pleural effusion only was similar

o

to that seen in young adult Europeans. But as soon a

more than one serous cavity became involved the

i ss favourable.
prognosis became considerably less

The glandular group comprised 53 cases in

which the most prominent feature in the chest,
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radiologically, was the nsresence of enlarged media-
stinal glands. The degree of enlargement varied from
"prominent hilsr shadows" to large masees of glands
occupying a considerable part of the chest. Tre
enlargement was bilateral in 27 of the cases. The
clinical course depermkd upon the type and extent of
the parenchymal lesions. When the disease appeared
to be limited to the mediastinal glands there was
usually little evidence of toxsemia. Oswald was of
opinion that "the prognosis depends almost entirely
upon whether the disease can be contained within the
mediastinal glands. If it can, there is every reason
to anticipate a favourable outcome, but once the
lungs have become seriously affected there is little
hope of arresting the progress of the disease."

The parenchymal group was made up of 222 cases
(68% of the total) and was subdivided into acutej;

subacute, snd chronic.
There were 212 cases in the acute parenchymal
subgroup. The lesion& were predominantly exudative

and soreasd rapidly with little respect for interlobar

boundaries; cavitation and bronchogenic soread were

common. In the most acute cases after a hectic

course with prostration, high fever and emacirtion,

death occurred 1in one to three months.

ived nore than
In those patients who survived for more The

three months, cavitation was marked. Prior to death

or repatristion, cavities were seen 1n 180 cases.
repatria

o8% of these patlents were too i1l for repatria-
/2 &
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tion and therefore remained in hospitsl until they

died. Of the remainder, Oswald stated "it is most un

likely that even hslf of them woud live for a year

from the time of evacustion. "

the initial lesion was in one or both upper zones in
all but 2 cases. Cavitation had occurred in 2l cases.
Osweld considered "the ultimate prognosis was com-
parable with that in a similar group of EBuropeans."
The chronic pnrenchyma; subgroup contsined 21
patients with scattered infiltrastion in one or both
uoper zones. No patient showed radiological evidence
of cavitation and the majority had normal sedimenta-
tion rates.

Table 16 shows the incidence of the four clinicall
types of disease in the four groups of &fricans com=-
prising Oswald's material.

TABLE 16

TYPE OF DISEASE CAPE HIGH . . BAST: .,  WEST

COLOURED COMMISSIONED AFRICINS AFRI
TEHRITORIES

ARENCHYMAL:

PAR
(a) ACUTE 54% 60% 43% 0o%
(b) SUBACUTE 25% 8% 11% 6%
/ a
(¢) CHRONIC o% 6% 1% 6%
4 d
GLANDULAR 1% 9% 19% 38%
SEROUS 10% 15% 27% 28%
MILIARY 1% % - r

This table illustrates well the fact that

tuberculosis does not develop in the same manner

The subacute parenchymal subgroup totalled 49 casks.

S
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In Africens from different parts of the continent

In the South African natives g¢landular and serous
tuberculosis forms less than 25% of the cases; in the
West African natives these types account for 66% of
the casesi the East African natives appear to come
midway between the natives of South and West Africa
in their response to buberculous disesse.

& similar incidence of glanduler involvement
Mas reported from Nigeria by JONES (30) in 1949.

In 126 autopsies ﬁuberculosis was the cause of death
in 36 cases andanincidental finding in 19 cases. Gross
glandulsr involvement was present in 29 of the 55 casgs
with tuberculous disease.

Of the 36 cases in which tuberculosis was the

cause of death, 4 cases showed miliary tuberculosis

of the lungs, spleen, liver and kidneys; 1 case show

ed tuberculous pericarditis; 8 cases showed tuberculous

bronchopneumonia. A1l these cases had widespread glan
dular enlargement. The remaining 23 cases had large
cavities in one or both upper lobes with broncho=-
genic spread through the rest of the lungs. These

cases showed no glandulsr enlargement.

Jones wss of the opinion that "the violence of

the disease in the African must be exptained on the

basis of his inborn constitutional peculiarities."

The papers, which have been reviewed in the

present chapter, were mostly written by men whose

chief interests lay in aspects of tuberculosis

other than the clinicel course of the disease =
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namely, the tuberculin sensitivity incidence or the

post mortem findings. &n attempt to construct a com-

posite picture of the natursl history of the disease
from these findings may be misleading. It is, never-
theless, worthwhile to do so in order to contrast ths
composite picture with the actual clinical findings
to be detailed .in later chapters.

In the first place, then, there is good evidence
from the Tuberculin Sensitivity Surveys which have
been carried out that most African natives, becoming
infected in their natural surroundings, are able to
arrest the disease during the primary stage. In s
small number the disease is not arrested and d'ter
remaining indolent for a varying length of time it
becomes florid or widely disseminated and death
rapidly ensues. In the majority, the initial infec#-
jon is followed by the development of a very marked
sensitivity to the tubercle bacillus and to tuberculg
protein so that, when reinfection occurs or a larval
focus breaks down, the ensuing disease is scute ¢nd
the locsl destruction of tissue is so great that the
likelihood of arrest of the disease is small. In a

few. the initial infection is not followed by this

very marked sensitivity, so that, when reinfection

occurs or a larwl focus breesks down, the powers of

1 L3
resistance are unimpeded by excesslve destruction

of tissue and chronic fibroid phthisis ensues. There

remsin those who are insensitive to intradermal
i wli

tuberculin tests. Some of these are true virgin soil
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and will react to a massive infection in the manner
described by Borrel. The remainder are those who
have been previously infected but have lost their
sensitivity to the tubercile bacillus snd its bresk-
down products. These latter usually retain their
resistance to the tubercle bacillus snd therefore wh
reinfected they will develop chronic lesions.

According to the angle from which the problem
1s viewed so will opinions about the natural history
of the dlsease vary. Viewed from the post mortem
rooms of general hospitals, which only admit such
cases of tuberculosis as they cannot get rid of., the

existence of thousands of natives with arrested

disease is unsuspected. Viewed from the asngle of the

Tuberculin Sensitivity Surveyor the hypersensitivityl

so frequently found, bodes ill for such individuals
as develop the disease. To the historian delving
into a literature dominated by the autopsy findings
the outlook is also gloomy. _But the practising
physician, as will be shown in the succeeding chap-

ters. is entitled to temper this outlook with re=-

strained optimism.

[11)
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CHLPTER 6. THE NATURAL HISTORY OF TUBE}
6 nf NG H TUBERCUL =i
CLASSIFICATION OF CASES. L

The conclusions, which are to be detsiled in
the next four chapters, are based upon the study of
fifty four patients admitted to British Military
Hospitals in East Africa betwean May 1942 and Decem-
ber 1951. Thirty four of the patients were soldiers
and twenty were civilians serving in a paramilitary
unit. The material was therefore highly selected.
This point has already been referred to in detail in
the first chapter.

The classification of these ceses has been no
easy task. The classification, that is now put forward,
is the result of several revisions and is tendered in
no dogmatic manner, for it may well be that several of
ihe cases are still incorrectly classified.

The cases are grouped according to the stage of
the natural history of the disease which they appear
o illustrate. These stages are:(a) the primary stagej
(b) the serous sfpge; (c) the intermediate stage;
() the reinfection stage.

The criteria adopted for allottinz cases to the

primary stage have been the presence either in the

radiograph or at autopsy of a primary focus_and of

enlar-ed lymphatic glands.
The criterion adopted for ~1lotting cases to

the serous stage has been the presence of an effusion

in one or more Of the serdus covities. Radiographic

of an effusion was confirmed in 21l cases
[

evidence
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by paracentesis.

Cases in vhich there was radioclogical or post

mortem evidence of the concurrent existence of glan-
dular enlargement and lesions usually régnrded as
typical of reinfection tuberculosis have been nllott-
ed to the intermediate stage.

Cases with lesions usually regarded as typical
of reinfection tuberculosis and without any sign of
glandular enlargement have been placed in the rein-
fection stage. The term reinfection is used through-
out without sny implicstions whatever as regards the
exogenous or the endogenous origin of the reinfection.
There are slready many different classifications
of tuberculosis. There seemed little point in adding
to the confusion by introducing yet enother one. &nd
the classification adopted is one in common use,
modified by the inftroduction of the intermediate
stage so &s to be applicable to ffricans.

p great deal of ink has been spilt in the past
in sttempts to draw a clesr ﬂlatlﬂPtlon between pri-
mary and zeinfection uuberculosis. But the dec€lisive
words on this matter were written in 1236 by
PINNEL (48): "It is essentially a matter of defini-

tion where to draw the line between primary tuber-

culogis and the reinfection type of tuberculosis.

i i i & iding line."
There is, in reality, no sharp dividing

This point is well dllustrated by the cases

int iate ag There are three
placed in the intermediate stage. There ¢
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possible explanations for the concurrent existence

of typical reinfection lesions and enlarged glands
in the same individual. It mey be claimed that the
lesions are not due to reinfection but sre examples
of progressive primary lesions. The progressive pri-
mary focus was described in detail by AUEREACH (3).
He reported 17 cases which a1l occurred in children
between the ages of 9 months snd © years. 1 child
was white znd 16 were American negroes; 15 of the
children were under 3 years of u ge.

PAGEL (31) states that primary tuberculosis in
adults obeys the laws of the primary complex as seel
in children ard gives twelve examples of progressive
primary disease in adults.

Secondly it may be claimed thet the lesions are
true reinfection lesions snd that the glanduler en-
largement is part of the process of reinfection. Suc]
a claim would cut right across the classical concept
of the process of tuberculous reinfection. It would
almost constitute iconoclasm for 1ts own sake.

Thirdly it may be.claimed that in East ffricans
the resolution of the tuberculous process in the

enlarged glands 1is a very gradual process snd that

in these intermediate cases this process 1s sEill

ocecurring at the time when the reinfection lesions

develop. This explanation seems the most satisfacton

reanlk with t
of the three. It involves no real hreak with the

classical teaching and it underlinesthe wilsador of
(o) [ i [« 1

Pinner's dictum.

=

L9
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The cases grouped together in the serous Stage
are mostly primary infeetions which have become com-
plicated by pleural effusions. But a few of the ceses
appear to have underlying reinfection lesions. It is
for this reason that the term serous stage has been
used in place of post-primary stage.

& comparison of the radiographs of some of the
cases with florid disease in the group of reinfect-
ion cases with other cases in the groups of primary

and intermediate ceses shows that it may be impossiblg

W

to decide in which group a case should he placed, by
studying the radiolbgical evidence alone. In several
cases post mortem evidence required the transfer.of FA
case from one group to another.

The questidn may therefore well be asked: does
the differentistion of tuberculous disease in East
ffrican natives into primary and reinfection types
have any prectical importsnce? Oswnld, for example,
made no attempt to do so and classified his cases as
glandular, serous and parenchymal.

The desire to bring order out of chaos appears
tb be an inherent characteristic of man. In studying
a collection of case notes, some form of classifi-
cation is necessary. To be of value the groups in a
classification of any given disease should have a .
definite relation to pathology, to prognosis and to

treatment. These points will be dealt with in detail

in the ensuing chepters. Here 1t must suffice to say
above appears to

that the classification outlined :

fulfil its proper function.
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| CHAPTER 7. THE NATURAL HISTORY OF TUBERCULOSIS: THE
Pﬁlauf.,_'_:{ {uTF\G;;_D_ Y OB 1UD&beU.'JObIQ= 1HE

weven cases illustrate the primary stage of

Tuberculosis in the East Africaon Native.

One of these patients - Private MAKARANGA (fppen|
dix A, Case 1) - suffered from the type of disease
described by Borrel. He was admitted to hospital on
account of a hydrocele; was found to have faleiparum
malaria and urinary schistosomiasisj developed an
intra-abdominal mass and later 2 swelling in his left
supraclavicular fossaj; and died two months after ad-

mission. At autopsy, a primary tuberculous lesion was

found in the ileum; the mesenteric, para-aortic,media
stinal and supraclaviculsr glénds were all enlarged
and many of them were caseous. & small tuberculous
foeus was found extending from the meninges into the
left occipital lobe of the brain, but there was no
evidence of generalised spread.

This case exemplifies the progress of primary
tuberculosis in a patient, who either had no resis-
tance or whose resistance was markedly lovwered by
other diseases. The post mortem appearances were as-
tounding and provided smple confirmation of the bril-
liance of the descriptions given by Borrel.

One of the most jnteresting patients in the

whole series was Private RUGONGO( ppendix &, Case 2).

4t the time of his admission to hospital early in

January 1950, there was @ small focus visible only

with difficulty as the periphery of the right mid
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zone. In the course of three weeks this focus

enlarged and became wedge shaped and a lateral radio

il

graph showed that it lay in the posterior and apiesnl
segments of the right upper lobe. During this period
the right hilar glands also became enlarged.

During the next six weeks this wedge shaped
opacity gradually extended towards the hilum but
retained its shape. This change in the radiological
appeaTances was Interpreted as being due to the gra-

dual centripetasl spread of the disease along the seg

mental bronchi.

Shortly after this there was o marked extension
of the area of consolidstion in the right lung and
by the middle of March bronchogenic spread had occurp-
ed into the left lung.

While these changes were occurring the patients
ceneral condition was slowly deteriorating snd by
the middle of May it was clear that, unless more ac-
tive steps were teken he would in all probability diei
fccordingly a right phrenic crush was performed and
reinforced with a pneumoperitoneum.-Both the radiolo-
gical appearances and his ganeral condition remained
static after this until mid July when very slowly
improvement began. By Decmber, the patient was look-
ing extremely well and his sputum was negative.

At this time the radiograph showed that the

lesions in the left lung were still present and

that a large opacity remained in the rizht lung field.

Ch
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Streptomycin hsd by this time became available
in small quantities. This patient was given 1 G daily
for 60 days. The first result of this therapy was the
reappearance of tubercle bacilli in his sputum. This
vas Interpreted as being the result of widening of
the lumina of the segmentsl bronchi due to healing of
the mucosal lesions.,

By the time the course of Streptomycin was coﬁ-
pleted, the patient had gained 10 1lbs in weight, his
E.S.R. Had Tallen to normel and clearing had started
in the radiological appeerances. By May 1951 his
sputum had agein become negative and clesring of the
lesions was still progressing.

The pneumoperitoneum was maintained until the
middle of July and was then sllowed to become absorbst
ed. The patient was discherged to the reserves in
September when it was considered that the disease had
been arrested. He was secen asgain in February 19862,
‘through the courtesy of Dr.Bisley, the liedicay Officer
at Meru; at that time he looked very well, he had
goined 10 1bs in weight end his E.S.R. was narmals

This case illustrates the progress of the dis-

ease in o native whose initially low resistance was
el

built up gradually over a period of many months.

also shows one way in which the fairly common picture

= .
of caseous pneumonia may develop. In March 1250 therg

i al &
was a very marked change for the worse in the radio

- - L) 5 'h t
logical appearances. It is impossible to Dbe dogmatic

~bout the interpretation »f this chenge. But it 1s
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interesting to speculate whether it marks the onset
of local hypersensitivity. There Wwas no evidence of
the development of generalised hypersensitivity unti
May 1250 when the ESR became raised. There was slso
no evidence of the development of resistance to the
diSEase until July 1950. If this interpretation is
correct, this case also provides a beputiful illus-
tration of Hich's view that while hypersensitivity
and. acquired resistance normally develop pari passu
they are separate pathological reactions. In this
case, the development of hypersensitivity appears to
have outstripped the development of acquired resis-
tance.

Civilian KILOBA (Appendix &, Case 3) was ad-
mitted to hospital in February 1251 with n.large opa
city in the right'lower zone and associated enlsrge-
ment of the right hilar glands. After three months i
bed, there had been no improvement in the radiologi-
cal appearances and his ESK was still raised. A righ

phrenic crush was therefore performed and reinforce

by a pneumoperitoneunm.

From that time he made slow but steady improves

ment. But the lung field was still not eclear in

November. He was then given a course of thiaceta-

gone and this was followed by &

the rndiological appearances. The pneumoperitoneum

was sbondoned early in December and he was discharg

to the reserves after Christmas, at which time his

disease was considered to be arrested.

rapid improvement in

n

ot

a

bd
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not to overcome the diseszse.

to hospital in July 50 with multiple opacities in the
left lung fleld and enlarged left hilar glands.He
made steady progress snd was dischsrged to the reserv
in February 5l,lat which time it was considered that
his disease was arrested.

Civilisn MUSYOK& (Appendix &, Case 5) was admit-

ted to hospital in October 49 with opacities scattere

on the right side. He made steady progress and was
dischsrged to the reserves in liarch 50 at his own re-
quest, although the disease was considered still to

be active.

Private DIDIGO (fppendix &, Case 6) was admitted
to hospital in July 51 with a large opacity extending
from the left hilum outwards into all zones of the
left lung field and with associated enlargement of
the left hilar glands. He was discharged to the re-

serves in March 52 when 1t was congidered that his

|disease was arrested.

These three cases illustrate the process: of

recovery which occurs in patients with an adecuate

decsree of resistance. In hospital with rest in bed

and an adequate diet this takes about seven months.

1 s b nrnbablé‘that in the reserves on:a less satis-

Foctory diet the process may take rather longer.

This case illustrastes the progress of the disead

in a patient with sufficient resistance to contain but

Private SIDINYR (@,ppendix p{_, Case 4) S

throughout the right mid zone and enlarged hilar glangs

e
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Corporasl NGUNDI (&ppendix &, Case 7) was first
seen at hospital ss an outpatient in March 51, when
he complained of having been out of sorts since
January 51. His radiograph revealed prominent hilar
shadows but was considered to be within normzl limits
and his ESEK was normsl. He reported for a follow up
examinetion in June 51. His radiograph showed some
increase in the size of the left hilsr shadow =nd
some indefinite mottling in 'the left!lung field but
his ESK was still normal. He returned for s further
follow up in August 51 and his radiograph now showed
definite opacities in the left mid snd lower gzones and
his ESK was 9 mm/1 hr. He was therefore admitted to
hospital where he remained until December 51. He was
‘ then discharged to the reserves bccause his wife had
become ill and there was nobédy else to look after
his children. At that time his lung fields were com-
pletely clear but the hilar glands were still slight-
ly enlarged.

The chief interest of this case lies in the fact
that this patient had not been feeling well for six
months before even minimal chenges were recognisable

on radiolozical examination.

From = study of these seven cases the following

conclusions may be drown. Firstly, when natural

resistsnce is absent or depressed on sccount of other

diseases, tuberculous infection rapidly spreads

throughout the lymphatic glands end at 2 later stage

becomes generalised by haematogenous spread. The
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result is death.

Secondly, if natural resistsnce is low and ac-
guired resistance is slow to develop, the development
of hypersensitivity may result in florid pulmoneary
lesions. In the absence of treatment, death ensues.

Thirdly, if the forces of resistsnce snd the
forces of the disease sre evenly balanced an indolent
lesion develops which remains unchanged in appearsnce
over many months.

Fourthly, if resistence is high, recovery occurs
within seven to twelve months.

Fifthly, the primafy focus may be in any psrt of
the lung fields. In these six cases it was in the
right upper zone in one casej; in the right mid zone
in one case; in the right lower zone in one case; 1in
the left mid and lower gzones in one case; and in all
sones of the left lung field in two cases. The pri-
mary focus is more often multiple than single and
this suggests that, the original infecting dose must
be massive.

Sixthly,although the E.S.E. is usually raised,

o normal E.S.R. does not exclude the existence of

active primary disease.

Finally, the disease probably exists in a sub-
clinical form for some months before it is recognised.
This is due partly fo thé indifference with which the
native regards the early symptoms and partly to the

difficulty of deciding when the hilar glands have

become enlarged.
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CHAPTER 8. TEE NATURAL HISTORY OF TUBERGULOG
e : F LD i Ss
THE SEROUS STAGE. -

Sixteen cases illustrate the serous stage of the|’

_iisease. These cases are arranged in three subgroups:
(2) coses in which there is radiological or post

mortem evidence of underlying primsry disease;

(b) cases in which ‘there is no unequivocal evi-
dence of underlying disesse; |
(c) cases in which there is radiological evidence
of underlying reinfectioﬁ disease.

Private LNICHABE (Appendix &, Case 11) was ad-
mitted to hospltzl in November 50 with a massive
pleural effusion in the right side of his chest. &
fortnight after admission he developed ascites and
oedema of the feet and ankles. Six weeks later he
developed a pericardial effusion. He died eleven
weeks after admission to hospital.

&t autopsy, the left lung and the pleursl cavity
were normal. The right lung was collapsed, adherent
to the right diaphragmatic cupola and contained mul-
tiple small cavities in the lower lobe. The pleural
layers between the lobe and the diaphragm were thick-
ened and adherent and contained a number of small
multilocular cysts. There was a large pleurasl effus-
ion on the right side. Large masses of caseous media-
stinal glands were present. The pericardium was bound
to the diaphragm by tuberculous crenulation tissue.

) - J_‘_' r A
Both the narietal and cardisc layers were thickened

fal

the ecavity

fyith tuberculous granulation tissue an
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Was largely obliterated. The liver was rigidly ad-

herent to the diaphragm over the base and right
lateral surfoce. The cut surface snd peritonesl cove
ing were heavily seeded with small hard tuberculous
nodules. The cut surface of the spleen exhibited
diffuse tuberculous nodules. All groups of abdominal
glands were enlarged snd caseous. The entire’ peritan-
eal cavity was heavily seeded with small tuberculous
nodules and there was a great deal of free fluid.
Strictly spesking this patient should not
have been included in this series, since he was a
native of Northern Rhodesia and not of East &frica.
But the post mortem findings made such an excellent
illustration of the type of disease described in
South Africa, that it was deemed advisable to includg
this case by way of contrast with the other cases.
This case also iilustrates the rapid downhill
progress of the disesse in a patient with 2 high de-
gree of hypersensitivity and a low degree of resis-
tance.

Two patients (Appendix 8, Cases 12 and 13) had
enlarged hilar glends and scattered parenchymal
lesions in the left lung fields which became visible
as the effusions were absorted.

Nine patients (Appendix A; Cases 14,15,16,17,
16,19,20,21 and 22) showed no unequivocal radiologi-

cal evidence of underlying disease. In some of these

= ¥ L , p L} " <4 eC -d
C ises tlle rl £ S < B & < L) [ = e e 01[33

y m 3 atements are
s being, unduly prominent. But such statements
£ ’
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so subjective and are altered so much from time to
time when the same radiographs are reviewed that it
seems best to group all these cases together.

In the absence of any radiological evidence to

the contrary, it is assumed that these cases illus-

trate the post primary stage of the disease in patients

with a high degree of hypersensitivity asnd a definit:
degree of r esistance.

In four patients, pleural effusion was a com-
plication not of primsry disease but of reinfection
disease (hppendix & Cases 23, 24, 25 and 26).

Lance Corporsl ODERO(fppendix £, Case 23) was
admitted to hospital in April 51. By the end of May
81, his effusion had almost completely cleared. In
June 51, his father died and he was allowed compass-
ionate leave. On his return it was found that his
effusion had reaccumulated. He was eventually dis-
charged to the reserves in January 5&2.

Private WAliBUA (fppendix &, Case 25) was
admitted to hospital with a left sided pleural
effusion which developed two months sfter he had
been treated for what was r egarded as broncho-
pneumonia in his left lower lobe. The radiograph

revealed the presence of adhesiong on the right side

=0

which had displaced the cardiac shadow anteriorly ang

to the right. These adhesions were later proved by
the discovery of some old radiographs to be at least

two years old. The interpretation of this case 1s

difficult. It is possible that the 0ld adhesions had

A

resulted from o previous pyogenic pneumonis. fgainst
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this interpretation are two facts: firstly, pleural
effusions in association with pyogenic pneumonia are
extremely rare in East &frican natives - at g rough
estimate, they occur in not more than 0.5% of cases;
secondly, the patient could not recollect having had
any previous illnesses. The glternative explanation,
which i1s thought to be the correct one, is that the
originsl tuberculous lesiﬁn was in the right lung
and was followed by a pleural effusion on that side
and that the so-called bronchopneumonia in the left
lower lobe was in reality a manifestation of reinfect
ion disease.

Civilisn KATHUKU (4Appendix £, Case 26) had
chronic bilateral apical tuberculgsis - a form of the
disesse which is seldom seen in East African natives.
There was also radiological evidence of a previous
pleural effusion on the opposite side of the chest.
His effusion cleared slowly and he was left with o
lerge area of thickened pleura.

In these last two patients it is interesting to
note how the natural history of the disease repeats
jtself on both sides of the chest - parenchymal

lesion leads to pleural effusion and pleural effusion

to thickened pleura.

In the sixteen cases under discussion, absorptig

of the pleural fluid oceurred in anything from five

a here wes residual pleural
to twenty two weeks and there wes eSOl D

thickening of varying extent in six coses. (fppendix

A, Cases 18,21,22,28, 25 and 26). This compares

rl
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favourably with the series treated by WOOD (64) ,who
recorded gross residual pleursl thickening in 70%.

The conclusions which may be drawn from a study
of these cases are as follows:

Firstly, pleural effusion is the commonest com~
plication of primary disesse in East Africans. In
this series there is a total of twentv two cases of
Primary disesse of which twelve developed pleural
effusion. Secondly., the progress of the serous stage
in Bast Africans appears to differ little from that
in Europesns. Thirdly, as Oswald points out, the
prognosis is poor when more than one serous cavity
is involved. But this is probably becsuse polyserosi-
tis only occurs in patients with a low degree pf re=
sistance and not because the involvement of more than
one serous cavity has any causal relation to the prog
nosis. Fourthly, pleural effusion is not an uncommon
complication of reinfection disease. In this series
pleural effusion complicated four out of thirty three
cases of reinfection disease. In two of those cases
there appeared to be a fixed tendency towsrds pleuvral
involvement. This suzgests thrt in these two cases
the balsnce between the degrees of hypersensitivity

ond resistance had remained unasltered over z long
L) -

period.
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Three cases illustrate the intermediste stage:
two cases were recognised as so doing during life
the other case found to do so at post mortem examina
tien. |

Lence Corporal F'OBUYL (4ppendix &, Case 8) was
admitted to hospital in July 50 in the primary stage
of his disease with an opacity in the left lower gzone
and enlargement of the left hilar glanﬂé. He made g
cood recovery from the primary infection but four
monfhs after admission a small opescity developed in
the left infraclavicular region and rapidly cavitated.
& left artificial pneumothorsx was induced snd the

cavity closed. Unfortunately fluid developed in the

s

artificial pneumothorax and was very slow in clearing

and adhesions pr=vented the re-expansion of the lung|

The patient refused to undergo a thoracoplasty.Never

theless at the time of his discharge to the reserves

D

in Janusry 52 his ESR wes normal, his sputum negativ
and he was g aining weight. He was seen two months

loter by the Medical Officer of his district who

i

reported that he looked healthy and.that his ESK

was normal.

t study of the radiographs and of the sputum
reports in this case show quite clearly that at the

time when the reinfection lesions in the left infra-

claviecular region developed neither the psrenchymal

nor the glanduler clements of the primsry stage had




completely resolved.

Lance Corporal CHACHA& (fppendix L, Case 9)was
edmitted to the Station Hospital, Mauritius in May
50 on account of a urinary infection. In June 50 a
routine radiograph revealed tuberculous infiltrstion
in the right mid zone and infraclavicular region.
He was evacusted to East Africa in December 50, by
which time there was tuberculous infiltration of the
whole of the right lung; a small opacity in the left
mid zone; and no evidence of enlargement of the hila
glands.

& right phrenic crush reinforced by a pneumoper
toneum failed to control the spread of the disesse.
In July 51 a right thoracoplasty was performed. This
weas followed by the development of intrapleural flui
after the second stage of the thoracoplasty. The
patient died suddenly as the result of the intra-
ﬁleural fluid rupturing through the wall of a cavity
in the right lower lobe.

Lt autopsy o small hesled subpleural focus was
found in the left lunzj; the tracheohronchial glands
were enlarged and contained caseous focij; the right
lung showed widespreéd tuberculous infiltratioﬁ and
two large cavities.

This patient wes not under observation during
the primary stage of his disesse. There was never
any rediological evidénce of glandular enlargement.

But the post mortem evdence makes 1t quite clear
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that in his case also the reinfection lesions develop-
ed before the complete reolution of the glandular en-
largement of the primsry stage had occurred.

Private MUNYITEIA (fppendix &, Case 10) was ad-
mitted to hospital in October 50. He stated that he
had been unwell and had had a troublesome cough since
January 50. & radiograph taken on the day of sdmission
revealed numerous small opacities scattered throughout
the whole of the left lung field; similar opacities and
a cavity in the right lower gzone; and enlargement of
the right hilar glands.

His condition deteriorated steadily and he died
3% months later.

£t autopsy widespread tuberculous bronchopneumoniic
lesions were found in both lungs. The hilar, para-
sortic and mesenteric giands were enlarged and con-
tained caseous foci. There were three small tubercu-
lous ulcers in the ileum.

This patient did not come under observation dur-
ing the primary staze of his disease and no obvious
primary focus was found at autopsy. But the rediologi-
cal appearances at the time of his admission to
hospital suggest that the primary focus had been in
the right lower gzone.

The rediocsraphs revealed@ the presence of a large
cavity in the right lower zone which had at one time
a fluid level in it. No mentian of cavitation is
made in the report in the post mortem exsmination.

This is not an error: similar discrepencies occur 1in

other cases. The explenation is that these are
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tension cevities due to tracheobronchial tuberculosis
pnd that after death these cavities become deflated.
[t may be remembered that both LOUCHET (44) and VINT
(E9F) comment on the small size of the cavities seen
in their post mortem material. Probasbly the explana-
tion is the same.

Describing the progressive primary focus AUERBACH
(3) says it "reveals a large irregularly demarceted
area of caseation with no definite capsule. BEvacuat-
ion of the licuefied caseous mass results in an irre

gular shaggy excavation. The remaining pulmonary

ly enlarged, completely cacseous and frequently have
undergone central liguefaction."

From the radiological appearances of the case
under discussion, it might be argued that this case
was one of a progressive primary focus. The post-
mprtem findings are similar to the description given
by Puerback except for the absence of the irregular
shaggy excavation.

On the other hand the appesrances at post mortem

in the same way as the other two cases. A1l roads
1esd to Rome snd there is no reason why two roads
should not lead to similar post mortem appearances.
What does seem to be certain is that these three
cases illustrate the progress of the disease from

the primary to the intermediate stage in patients

with very different degrees of resistance. Lance

parenchyma gives evidence of haematogenous, lymphatig¢

and bronchogenic spread. The lymph nodes are extensiy

could well have resulted from the disease progressing

T
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Corporal F'OBUYA was slowly developing sufficient
resistance to overcome his primery infection and his
reinfection lesion was small snd localised. It is in-
teresting to contrast his case with that of Private
RUGONGO (Appendix £, Case 2) -as the time relstions
between the development of hypersensitivity and.the
development of resistance appear to be reversed in
the two cases.

Lence Corporal CHECHA sppears never to have
developed sufficient resistsnce to do more than fight
a losing battle with his disease. Nevertheless had
surgical measures heen adopted at an earlier stage
the issue might have been very different.

Private MUNYITHIA hed very little resistance
left at the time of his admission to hospital. But
he had been ill without reporting sick for nine mon'ths
prior to his admission. It may well have been that
initially he had at least as hich a degree of resis-
tance as Lence Corporal CHACHA.

The conclusions that may be drawn from e study_

of these three cases are as follows. Firstly, rein-
fection disease msy develop before the msolution of
the primery stage is complete. Secondly, there may
well be more than one pathological mechanism by

which this state of affairs is brought sbout. Thirdly,

the absence of radiologicazl evidence of glandulsr en
1arcement does not necessarily mean that the disease
has reached the reinfection stage, although in prac-

tice such an assumption must usually be made.




Finally, the radiological appearances snd the pro-
gress of the disease are largely determined by the
interaction of the degree of hypersensitivity and the

degree of resistance.




CHEPTER 10. THE NATURAL HISTORY OF TUBERCULOSIS:
THE REINFECTION STAGE.

Twenty eight cases illustr:ste the various mani-
festations of the reinfection stege of Pulmonary
Tuberculosis that may be found in Esst &frican Naotiv

The cese of Civilisn MWASIA (f&ppendix B,Case 27
forms a convenient bridge between this group, and
the cases discussed in the previous chapter.

Civilian LWASIK was admitted to hospitel in
July 50 with & solitsry cavity in the left infra-
clavicular region with small opacities scattered
round it. It proved impossible to close the cavity
by means of a left phrenic crush reinforced by a
pneumoperitoneum; and a left artificial pneumothorax
only closed it temporarily. The patient refused %o
undergo a thoracoplasty. He was therefore discharged
to the reserves in October 51.

This case is comparable to that of Lance Corporal
F'OBUYR (Lppendix &, Case 8) and illustrates fhe
course of reinfection disesse in a petient with a
high degree of resistance and a low degree of hyper-
sensitivity.

Gunner MUSYOKI(f&ppendix B, Case 28) was ad-
mitted to hospital in October 51 with a large opa-
city in the right upper zone which contained a cen-
tral cavity snd a small area of bronchogenic spread

in the left mid zone. & right artificial pneumo-

thorsx was induced but the presence of adhesions pre

vented closure of the cavity. The patlent refused to

m



undergo adhesion section. He was, therefore, dis-
charged to the reserves in February 52. B? that time
the lesion in the left lung had cleared.

This case illustrates the fact that sn East
&frican native with 2 high decree of resistance is
capable of desling with a bronchogenic spresd if it ié
not very extensive.
Private OLWOR (fppendix B, Case 29) was admitted
to hospital in Janusary 51 with a large cavity in the
apex of the left lower lobe and several patches of
tuberculous bronchopneumonia in the left mid and low-
er zones. & pneumoperitoneum wss induced but had no
effect on the cavity. The patient refused any further
treatment and was therefore discharged to the reserves
in May 651 before he left hospital the disease had
spread into the left upper zone. Throughout his stay
in hospital this patient was thoroughly unco-operat-
ive and ill disciplined.

Private PAULO (Appendix B, Case 30) was admitted
to hospital in August 50, with a large opacity in the
left lower lobe with a cavity in the centre of it.
One month after admission & left phrenic crush was
performed :nd reinforced with a pneumoperitoneum.

He made steady progress from then until March 51
when he felt so well that he became intolerant of
discipline. refused to stay in bed and refused to

have his pneumoperitoneum refilled regularly. £&s a

result. the cavity increased again in size and his

general condition deterlorated. He finally became
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in August 51.

These two cases illustrate the downhill course

had sufficlent resistsnce to control the disease with
khe aid of treatment.

Privete OBWAKE (Appendix B, Case 31) was admitteq
td hospital in February 50 with a thin walled cavity

in the right midzone and opacities in the right -upper

zone, right lower zone and left mid zone. Attempts to
rlose the cavity by a right phrenie erush reinforced

vith s pneumoperitoneum and later by a right artifi-
tial pneumothorax were unsuccessful. The patient re-
fused to undergo a thoracoplasty and was discharged tg
the reserves in Mgy 51. &fter fifteen months in hospi-
tal, the opacity in the right upper zone and the cavi
in the right mid gzone were still present and the righ
lower esnd left mid zones were clear.

This case illustrates the ability of the Hast

to control and resolve the spread of the disease,ever
though the sputur remains persistently positive.

t similar ability is illustrated by the next
case. Civilisn KIEWA (&ppendix B, Case 32) was ad-
mitted to hospital in July 50 with a cavity in the
right mid zone and large opacities in both right and
left mid and lower gones. A& pneumoperitoneum falled

1to close the éavity. The patient refused to allow a

right phrenic crush to be performed.

quite dnmanageable and was discherged to the reserves)

ol the disease in unco-operative patients who probably
> 1

African native with a fairly high degree of resistange

When he was disg

i

)
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charged to the reserves in lay 51 the cavity was
still present but there had been considerable clear-
ing of the opscities in both lung fields. This patien
was one of the few patients to have haemoptysis which
is not a common complication of the disease in East
tfrican natives.

Civilian wWAIHE (kppendix B, Case 33) was admit-
ted to hospitsl in Zugust 50 with an opacity in the
right upper zone, a thin walled cavity in the right
mid zone and scattered exudative lesions in the right
lower zone. In September further spread occurred to
the left lung. In October a right artificial pneumo-
thorax was induced and successfully maintained until
January 51, when fluid developed and the right lung

collapsed completely. The fluid persisted in spite of]

repeated paracentesis until September when the patient

wes left with a large area of pleural thickening. He
was discharged to the reserves in October 51.

This case illustrates how well an East Africen

native can stand up to the disease even in the presence

of such disastrous complications of therepy, whigh
will be discussed in detéil in a later chapter.

In discﬁssing the post mortem appearances 1in
the casse of Privete MUNYITHIA (Appendix &, Case 10)
it was pointed out that in East African natives cavi-
tation wes often due to trrcheobronchial disecase. The
rediological appearances and the behaviour of the
crvities under collapse therapy in the seven cases s9
far dealt with in the present chapter lend further

support to this conclusion.

15
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In the previous seven cases, only single cavitiesg
have been visible without the use of tomography. The
next seven caseg illustrate the course of the disesse
in patients with multiple cavitstion.
Private ABONDIO (f&ppendix B, Case 84) was admittad
%o hospital in October 51 with multiple cavities in tHe
left lung and a small opacity in the right lung. He
refused to undergo a left thorscoplasty and was dis-
charged to the reserves in February 52. &lthough there
had been little change in his condition during his
stay in hospital, it was considered that a disastroug
spread might occur at any tire and accordingly his
disability was assessed at 100%.

Private MUCHIRI (Appendix B, Case 35) was admitt-
ed to hospital in September 50 with a cavity in the
right upper zone surrounded by exudative lesions and
with several opacities in the left mid zone. Adhe-
sions prevented the induction of a satisfactory pneu-
mothorex. In December 50 a further cavity appeared
in the left mid zone. Pneumothorax was again prevent;
ed@ by adhesions. This patient was discharged to the
reserves in lMay 51 when his disability was also
assessed at 100%.

Trooper KIKWAI (fppendix B, Case 36) was admitted
to hospital in October 51 with a large cavity in each
upper zone and widespread infiltration giving an
appearance of reticulation in both lung fields. #&dhe-
sions prevented & left artificial pneumothorax from

being successful. The petient refused to allow adhe-

sion section. He was discharged 0 ghe reserves
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in January 52, when his disability was assessed

100%.

at

Corporal NGERU (&ppendix B, Case 37) was admitted
to hospital in October 49 with widespresd infiltration
in all zones of both lung fields. With rest in bed the
exudative lesions improved but cavitetion developed
in both upper zones. &s it was.clear that little
could be done for him, he was discharged to the re-
serves in Marech 50, when his disability was aésessed
at 1007%. :

Civilian MUKASHUI(Appendix B, Case 28) was ad-
mitted to hospital in December 50 with widespread in-
filtration in both lungs and multiple cavities in the
left lung. After six weeks, during which time further
cavitation developed he absconded from hospital.
Civilisn ANDIKE (fppendix B, Case 32) was admitted
to hospital in December 42, with infiltration and
cavitation in both upper and both mid zones. In
Februsry 50 further spread of the disease occurred
in the left lower zone. & left phrenic crush wes
therefore performed and reinforced by a pneumoperito-
neum. But in spite of these menoruvres, there was
little chﬁnge in the patient's condition until he
absconded from hospital in September 50.

Private CHULI (Appendix B, Case 40) was sdmitted
to hospitsl in September 42 with o cavity at the leff
apex tnd o confluent bronchopneumonia throughout the
left lung. With rest in bed and sn admuate diet, his

condition remained stable until January 50 although

o
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further cavitation occurred in the left uoper zone.
In January 50, he developed Falciparum Malaria which
responded well to treatment with mepacrine. But this
additional burden had been too much for him and his

condition steadily deteriorated until in mid Februer)

~3

he zppeared to be at death's door. & left phrenic
crush was performed on 21 Feb 50 and reinforced in
mid April with o pneumoperitoneum. These méasures
had & salutary effect on his generagl condition. But
in June 50, he developed o tuberculous laryngitis ang
his gzeneral condition again started to deteriorate.
By October 50, further cavitation had: occurred and
continued unchecked to tﬁe end of the year. In
Jenuary 51 a left thoracoplasty was performed. This
was followed by the development of disease in the
rirht upper zone which was controlled with Strepto-
mycin., From the conclusion of his operation, he made
steady progress and gained over a stone in welght.
le was dischsrged to the reserves in September 51.
His sputum was still positive and his disabllity wes
sssessed at 100%.

Of these seven cases just recordéd, five were
disch-rgéd to the reserves with their disability
nssessed st 100% and two absconded from hospital;
had they not absconded their disability would also
nave been assessed at 100%. In six of the cases
the disease was bilateral at the time of admission
-nd was not amenasble to treatment except by chemo-
These six patients

therapy, which was not available.

remained in hospital for periods varying from three
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to nine months with a mean of six months. At the
end of that period they were all able to walk out of
hospital to travel back to their native reserves.
Therefore although the ultimate outlook is gloomy,
1t is clear that they sll possessed some effective

degree of resistance to their disease. Their prospect

wm

seem to be entirely dependent upon the chance of a
widespread bronchogenic spill or upon the onset of
Intfercurrent disease which would lower their general
resistence. The seventh case demonstrates the pro-
grecs of the disease when widespread bronchogenic
spread occurs. Presumably he had had the cavity at the
left apex for some time prior to admission to hospitafl

and presumably the areas of confluent bronchopneumoni

23

were the result of bronchogenic spread and led to

his reporting sick. From then, in ppite of his indomi
table spirit, his chances of recovery, had he not
been in hospitlel, would have been slight. &s it
turned out, with the sssistanée of trestment he was
able to develop sufficient resistance to the disease
to enable him to return from the threshold of death
amad travel back to live st least for a time in his
native reserve. His case exemplifies the fact that
horever depressing the genersl condition and the
radiological appeasrances of o patient may be, if he
crn be tided over the acute stage, resistance to the

disease may develop when it is least expected.

PT’iV{?te KP&GOLO (p‘ppenr'iix ]:'5,0;-3@ ,A‘-l) Was {!dl’.”itted

to hospital in Jenuary 51 with on extensive area of

-
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consolidation in the left upper and mid zones and
early cavitation in the left apical and infraclavi-
cular areas. With rest in bed snd a pneumoperitoneum
the consolidation clesred revesling two large cavitids.
In May the first stage of & thoracoplasty was per-
formed. Unfortunately, owing to an error in surgical
technique, the patient died shortly after leaving the
theatre. &t post mortem examination, a large covity
filled with fluid pus was found in the left upper
lobe and a small patch of consolidation in the enterd
ior segment of the right upper lobe. There was no
evidence of glandular enlargeﬁent or of extrapulmon-
ary spread.

The radiological appearances in this case were
not unlike those in the case of Private CHULI
(&ppendix B, Case 40) but the progress made by
Private KRS0LO prior to operation suggested that he
possessed a much higher degree of resistance. By
equating the rediological and post mortem appearances
in this and the next five cases (fppendix B, Cases 42,
43, 44, 45 and 46) it has been possible to allocate
other cases to the reinfection group with a fair de-
grce of certainty.

Civilian M'MBAROKI (fppendix B, Case 42) was
admitted to hospital in fAugust 80 during the height
of an epidemic of Typhoid Fever. He was at first
thought to be suffering Irom that disease until a
radioeraph revealed widespread bilateral tuberculous

disense with multiple csvitation. He remgined in

hospital with little change in his condition fOr a
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year and died suddenly following »

This case is of some importance =s it illustratd
how long sn Egst &fricen native may sustsin life even

though he has advanced tuberculosis. Clearly such g

upper and mid zones,cavitation in the left upper gzone
and collapse in the left mid and lower zones. He re-
mained remarkably well until November 50 although his
radiographs showed.a steady worsening of the disease.
But from that time, be went rapidly downhill and
died on 31 Dec.50, The post mortem appearances were
remarknble as both lungs had been converted into
large sacs filled with fluid pus. There was no evi-
dence of glandulsr enlargement or extrapulmonary

spread.

to sustain life, in the presence of slmost complete
destruction of the lungs.
Civilian ADUKE (&ppendix B, Case 44) was ad-

mitted to hospital in September 50, with advenced

bilateral disease. His condition gradually deterioraf
ed 2nd he died in Fébruary 51. At autopsy both lungs
were bound to the thoracic wall with dense adhesions |
Only one cavity was found in the right uppsr lobe =~
though numerous cavitieé had been seen in both
lungs in the radiographs. Both lungs were riddled

with small tupercles. There were three small

patient must have a considerable degree of resistezncd.
Private MWANZI (fppendix B, Case 43) was admittad

to hospital in &pril 50 with infiltr:tion in the right

& Severe haemoptysid.

Unfortunstely no post mortem exsmination was perform4d.

3

This case also illustrates the remasrkable ability
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laryngesl ulcers but no other evidence of extrapul~-
monary spread. There was no glandular enlargement.

Civilisn OMLNDO (&ppendix E, Case 45) was ad-
mitted to hospitel in &pril 51 with bilstersl infil-
tration ond cavitation. His condition deteriorsted

steadily and he died in fugust 51. &t post mortem
examination there were pleural adhesions at both
apices. The right lung contained three cavities and
the left lung contained three covities. Both lungs
showed numerous areas of tuberculous bronchopneumon
There was no evidence of - glandulsr enlargement or
of extrapulmonary spread.’

These two cases illustrate the répid dowvmhill
progress, so much stressed by other authors.

Private WDUND& (fppendix B, Case 46) was ad-
mitted to hospitel in f&ugust 51 with widespread in-
filtration znd cavitation in both lungs. His condi-
tion deteriorated rapidly and he died ten days later

The chief interest of this case lies in the
photograph of the patient taken on his admission,
which illustrates how well an Bast A&fricen native
with sdvanced tuberculosis may look. Such an appears
ance ié by no means unconmon and is the reason for
the scepticism, with which statements about the
absence of tuberculosis in ffricans by authors, whg
hove not had radiological facilities must be greeted

Private MWENDO (f&ppendix B, Case 47) was first
seen in November 50 when o radiograph showed several

small opacities at the left apex. Presumably these

T
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were thought to be inactive as he was not seen again
until his sdmission to hospitsl in February 51, when
the radiograph showed that spread had occurred into
the right upper zone, where cavitation had started.
The radiological appearances deteriorasted slowly un-
til a right phrenic erush was performed in May 51,
after which there was considerable improvement. &
thoracoplasty was planned but thé patient refused
operation and was therefore discharged to the reserves

in Nov. 51l. This case illustrates how a florid acute

lesion may suddenly develop in a patient with apparent-

ly high resistance and how such disesse 'may be par-
tially controlled.

Privete KA&BIKA (Appendix B, Case 48 ) was ad-
mitted to hospital in June 50 when his radiograph

showed a large cavity in the right upper zone and

[}

scattered areas of infiltration in the right mid zon
and in all zones of the left lung. During the next
four months his condition remained stationary. &
thoracoplasty was then ﬁerformed but it was fechni-
cally inadequate and the large cavity remained un-
closed. In Mar 51, spread of the disease occurred
into the right lower »one. This was controlled by
chemotherapy. The patient was ultimately discharged
to the reserves in Nov. 51.
This case is a more chronic example of the type
of lesion i1lustrated by the previous case.
Civilisn WANYENGA (Appendix B, Case 48) was

admitted to hospital in Febd 851, when his radiograph
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showed widespread infiltration in all zones of the
left lung. Early in llarch, he had a severe haemopty-
sis. After this had been controlled, a left phrenic
crush was performed and reinforced with = pneumoperi-
toneum. This was followed by some improvement. But in
the latter half of July, he had o succession of
severe haemoptyses. In an attempt to contrpl these,
a left artificial pneumothorax was induced. This
‘|manocuvre wss successful and had an excellent effect
upon his general condition in spite of the presence
of adhesions. The pneumothorax wes maintained until
Oct 51, when the patient absconded from hospital.

The chief interest of this case lies in the fac

L]

1that his g eneral condition improved steadily after
the phrenic crush although the radiological appear-
ences deteriorsted. It seems 1likely that the radio-
logical appearances were largely due to aspirected
blood.rather then to fresh disease.

Private SYONDO (Appendix B, Case 50) was ad-
mitted to hospital in fpr 51 when his radiograph
showed an opccity in the left infraclavicular region
with stresking towards the hilum but no glandular

enlsrgement. Spread of the disease occurred during

-

the next kthree weeks and a left artificial pneumo-
thorax was induced and maintained until mid July,
when the patient absconded from hospital. He return-
ed on 18 Sép 51, stating that during the intervening
period he had been under the care of his witch docton
and that he had now returned solely in order to ob-

tain his discharce from the army. His radiograph
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showed marked improvement. He refused all further
treatment and was dischsarged to the reserves in
Novemher 51. .

Sapper PRULO (fppendix B, Case 51) was admitted
to hospital in May 51, when his radioecraph showed
several opacities in the right upper and mid‘ zones.
After two months rest in bed a right artificial pneu-
mothorax was induced rnd msintained until his discharg
in Mar. 52. It was hoped that his pneumothorax
would be maintained at MULAGO Hospital, Kampala to

which he was referred..

Private KIELA (fppendix B, Case 52) was admitted
to hospital in Nov.50, when his radlograph showed
severzl opacities of varying size and density in his
left left lung field. He was discharged six months
later without any radiologicsl change having occurred.

Private NGII (Appendix B, Case 53) was seen as
an outpatient prior to his discharge from the army

after seven years service. His radiograph showed chrpnic

=
-

#ibrous tuberculosis with displacement of the trache
heart snd mediastinum to the affected side.

Civilisn SING& (fppéndix B, Case 54) was ad-
mitted to hospital in Feb.50 and dischsrged three
months later. His radiograph showed diffuse infil-
tration in the upper and mid zones on both sides and

cavity in the right upper zone. No change occurred
during his stey in hospital.

These last five cases illustrate the chronic

forms which the disease may assume in pantients with

2
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high resistance and without hypersensitivity.

One of the questions which the South Africen in-
vestigators sought to answer was: "In the coase of
positive tubefculin reactors, is there any quantita-
tive relation between the decree of the reaction and
the liability to tuberculosis or to the type of an
aftercoming tubercnulosis?" They concluded that "the
is definite evidence of a qurntitative relation be-
tween the degree of reaction and the liability to ind
fection but no definite relation between the degree
of reaction and the type of aftercoming tuberculosis
=--- The common type of tuberculosis is the generalig

or metastatic type and its oeccurrence seems to be ind

&t the time when these words were written , resissg
tance &nd zllergy in tuberculosis were thought to bhe
two aspects of one process. Thanks to the work of
Rich, resistsnce and hypersensitivity may now be re-
garded as two csepara‘e procésses which develop inde-
pendently of each other and which wax and wane with
varying speeds ih different people in different en-
vironments.

This concept gives the key fto the correct inter-
pretation of radiological appearances and materially
contributes to the assessment of the individual
case. In discussing the cases considered in this and
the three previous chapters this concept has been
used. It i1s considered that the type of disease frop

which an "individual suffers and the course which the

disease follows is largely determined by the inter-

dependent of the dezree of tuberculo-allergy present.

ed
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play of these two processes - resistence and hyper-
sensitivity. If resistance is high sndé hypersensiti-
vity minimal, the disease will either be mrrested or
of a chronic nature. If resistance is low s=nd hyper-
sensitivity is marked, either death will ensue rapid-
ly or extensive and irreparable damage will be done
to the tissues. Between these two extremes all forms
_and degrees of disease may be placed. In these last
few chapters an attempt has been made to arrange the

cases according to the interplay of these two pro-

If is also considered that in the past a grave
error has been made in stressing the absence or low
degree of resistance in the natives of &frica. he-
sistance in varying but often hiczh degree is usually
present. The florid type of disease with its acute
course is due to the high degree of hypersensitivity
which is present rather than to sbsent or low resis-
tance.

This distinction is not an entirely academic onej
If the type of dlsease were determined by lack of
resisteance, it should respond favourebly to general

measurés directed to improving resistance. It will
be shown in a later chapter that this does not occur|.

In the treatment of Pulmonary Tuberculosis the cues-

LL

3 - + L3
tion is olways: can this patient be sustained until

hypersensitivity wanes?
The importsnce of the desree of hypersensitivity

in determining the nature of the disease in the in-

dividual must remain only & working hypothesis
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until it has been proved firstly that lung and skin
ensitivity to tuberculo protein run psri passu; and
secondly that measures directed to controlling hyper-

sensitivity result in contimlling the course of the

the course of the disease by injections of tuberculin
were either ineffective or dissstrous. Nevertheless
a controlled experiment with tuberculin plus chemo-

therapy might be worth serious consideration.

disease. The attempts by the older workers to influen

ce
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CHAPTER 11. THE TREATMENT OF PULMONZRY TUBEKCULOSIS:

PREVIOUS WOILK.

There are very few papers desling with the
treatment of Pulmonery Tuberculosis in Africans.
Papers dealing with the treatment of fmerican Negrods
have therefore been included in this survey of pre-
vious work.

. In 1933, CH#DWICK, LARKOE and THOMAS (12) came

to the conclusion that in American Negroes prompt

collapse therapy is indicated since it definitely pre-

vents spread of the disease gnd reduces toxsemia.
In 1934, CUTLER, RODGERS and CIPPES (17) were
of the opinion that the affected lung should be puy
to rest as soon as the disgnosis is made."Delayed
treatment is especially disastrous in (fmerican)
negroes: we have seen minimal cases become far ad-
vanced within a few months ending in death. We now
apply ambulatory pneumothorax as a preferred form of
treatment in our negro petients and institute collaps
in them as early as possible."
In 1935, WALSH snd MASON (61) analysed 200 cases

of pulmonary tuberculosis occuring in patients liv-

A2

ing under ideal conditions and concluded that "thess
econditions had affected the progress of the disease;

once it had become established, 1ittle if any &t all.

On the other hand, in 1038, KETTELKMP, MURPHY

.nd THUMPE (33) stated that "American negroes are

-menable to sanatorium treatment in all its phases

.nd derive at least as much and possibly more bene-
L% : .

a
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fit from it than do the whitesg.®

In 1237, FISHER (22) wrote of tmerican negroess:
"Generally spesking, nothing short of early, complets
collapse of the diseased lung hes proved sufficient
in the negro."

In 2 detailed paper on collapse therapy in
American negroes, CULLEN and HOFFLEN (15) in 1942,
wrote: "When collapse therapy is indicated and per-
formed, the results are nearly as good as in the
white race. Delays are dangerous snd halfway measures
are not to be employed. & prolonged period of rest
to observe the progress of & lesion so seldom accom-
plishes any good that it is seldom worth employing.
Collapse -therapy offers a greater chance for success
in the Negro than any other procedure and should he
employed as widely as possible.

"Pneumothorax without pneumolysis is an inade-
cuate measure.

"Phreniec nerve surgery seems to carry the same
degree of unpredictability and disappointment as in
the white.

"Thoracoplasty led to smtum conversion in 60%
of cases.

ulhere is only one difference between the White
anéd the Negro when surgery is considered that we
wish to emphasise. The Negro is sicker and usually
has more extensive disease. His prognosis is ndmittej-
ly pporer. There is all the more reason, therefore,

- . 3 2 'k ~ 'Il‘Y
Fhen considering collapse therapy in the HNegro, to
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widen the scope of the indications for performing
these measures."

But in a paper published elghteen months later
HOFFIIEN(28) concludes: "Were the opportunity again
presented to decide on the use of pneumothorax, it
would be withheld in & rather large number of cases.
liany of the massive exudative lesions were the ones
that were followed by spontsaneous pneumothorax,
massive fluid formetion and contralateral spread. It
can hsrdly be denied that some psetients give every
evidence that their tuberculosis will follow an un-
interrupted, progressive course and that any collapsd
therapy used will be unavailing. These cases can be
recognised with reasonable certainty 2nd no collapse
measures should be employed." |

In 1245, ANDEESON and WINN (2) reported the
results of pneumoperitoneum and diaphregmatic paraly-
sis in 110 American Negroes and concluded "that there
is appreciably no significant variation in response
to this type of therapy in the white and coloured
races."

In 1946, OSWALD (46) wrote: "In this series, 14
artificial pneumothoraces had been induced at other
hospitals prior to admission: none was induced in
our hospital. Acute bronchogenic spreads or pleural
c7fusions or both ensued in marly every cose. These

ases clearly indicate the putllity of collapse

therapy for acute or advenced lesions. It may be that

£}

really "early" cases might benefit from a pneumothorgx
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which eould be properly maintsined for two to three
years. These, hoﬁever, are very few and far between
and their chances of controlled refills over a long
period in their home countries are remote.

No case presented lesions suitasble for thoraco-
plasty or other major surzicsl measures of collapse
therapy."

In 1246, DAVIES (18) the medical superintendant
of the Sanatorium at Kibongoto, Tanganyika Territory
published the results of trzatment with pneumothorax
in 1384 csses over a period of 12 years. Of 600 case
with severe open pulmonary tuberculosis 293 were still
alive and 307 were dead. Of those still living 197
had been under treatment for over one year; 102 for
over five years; and 21 for over ten years. 0f 784
cases with less severe disease, 466 cases were still
alive and 3218 were dead. Of those still living 358
had been under treatment for over one year; 152 for
over five years; and 27 for over ten years. DEVIES
concluded: "The aversge expectation of 1life for an
gfrican with pulmonary tuberculosis is not more than

18 months without special treatment."

pm—a g

In 1949, KIRBY, SILPSON and CREGER (35) recorde
sustained improvement in 4 out of 15 &merican Negro
~dults with tuberculous pneumonia treated with
streptomycin. Properly timed adecuate collapse
therapy appeared to be an essential ad juvant to streg
tomyein sdministration in bringing about permanent

b i 5 | V=
improvement. The early postoperative course had been
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encouraging in two patients in whom pneumonesctomies
were performed.

The literature may be summsrised as follows:
the untrested case is unlikely to live longer than
eighteen monthes; therefore the delays in instituting
treatment which are permissible in dealine with
Burop=ans are dangerous in dealing with fericans; in
properly selected cases, there is little difference
in the response to tre?tment‘between white and negro
races; but the poor prognosis for the untreated ne-
cessitates the widening of the indicstions for
collapse treatment and this may frequently bring
such disasters in its trsin that the more experienced
physician will doubt whether in many cases such treat

ment is worth while.
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&s was pointed out in the introductory chapter,
the definition of the most suitable methods of trent-
ment of pulmonary tuberculosis in East African Nativgs
was only one of three objects in this investisation.
Of these three objects the most important was to study
the natural history of the disease as it occurs in
East African Natives. In the early stages of the in-
vestigation, therefore, trestment wess essentially
conservetive in order to interfere as little as
possible with the attainment of the second object.
In the later stages of the investigation, when the
netural history of the untreated disease had become
apparent, treatment became progressively more radical
and more rapidly applied. .

In this chapter, the various forms of treatment
employed and the results obtained -are discussed.

It can be seen from the case sheets that all
patients were treated initially by strict bed rest.
Strict bed rest was indeed the ideal that was pimed

at. But the East African Native has a rooted object-

(4]
i

ion to remaining in bed unless he js feeling extrem
ly 111l. At Mackinnon Road, the Nursing Staff were,

by dint of unwesried exertion, remarkably suecessfull
in keepingz the patients in bed. But at Nairobi,where

the wards fnced onto a main rosd, it was practically

3

impossible to prevent the patients from lesving theil]

heds and from sitting by the fence, through which
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they could wateh the passing traffic sng gossip with
the passers-by.

Of the 7 cases with primary disease, only three
patients were trested by bed rest slone. Private
SIDINYE (&ppendix A, Cpse 4) was so trested for 7%
months and &zt the end of thsat period it was considert
ed that his disease had been arrested. Civilian
MUSYOKS (Appendix &, Case 5) was similarly treated
for 5 months. He was then dischsrrged at his own

request. &lthough there had been considersble improv

Le2)

ment in the primary focus, the hilar glends were

[{Y)

still enlarged and it wss considered that the disess
was still active. Pte LAKARRNGA (Appendix &, Case 1)
died.

In the remzining fbur patients, who were treatefi
initially by rest in bed, the disease progressed un-
favourably and ndditional forms of therapy were em-
ployed.

It is, therefore, concluded that rest in bed
alone is not adequate to allow arrest of primary
disease in the majority of East African patients.

Of 12 cases of primary disease complicated by
pleural effusion and treated by bed rest alone, 1
patient died, 8 patients were discharged with the
disease regarded as quiescent and 3 patients were
dischsrged st their own request when the disease wag

still sctive. But in 4 out of the 11 cases, dis-
charged from hospital, extensive areas of thickened

pleura had developed. It is therefore considered
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that rest alone is not an entirely satisfactory me-
thod of tresting pleural effusions.

&11 three patients in the intermediate stage
of the disease deteriorated on bed rest alone. It
is therefore concluded that this is an inadequate
form of treatment for such cases.

Of 11 cases of reinfection tuberculosis treated
by bed rest only, 4 patients died, 1 patient deterior
ated, 5 ﬁmtients were unchanged and 1 patient improvg
In 6 of the 7 patients, who were eventually disch:rge

from hospital, the radiological appearances suggested

that it was only a matter of time before a large

scale bronchogenic spread would occur snd death ensug.

It is therefore considered that rest in bed alone is
an inadecusrte method of tresting such cases.

But that rest in bed does ?lay an important
part in the management of the disease is clearly
illustrated by the case of Private PAULO (fppendix
B, Case 30). This pstient made no progress when inis
tinlly treated by rest in bed alone. But, following

o phrenic crush and pneumoperitoneum, he improved

steadily until he was feeling so well that he refused

to stay in bed. £&s a result the cavity, which appeap-

ed to be closing,reopened, and his general condition

deteriorated agsin.

These cases confirm the statement of CUTLER,
RooEss And GIPPES (17) thet ‘delayed breatmeny s
especially disastrous;" and the stptement of CULLEN

and HOFFMAN (15) that "a prolonged period of rest

d.
d
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so seldom sccomplishes any good that it is seldom
worth employing.“

&11 the patients were given g Europesn diet
throughout their stay in hospital., For administrative
ressons, it was much simpler to prescribe a Europesan
diet than & high protein diet{and a glance at table
17 will show that the European diet was in fact high
in protein and fulfilled the optimum dietetic re-
cuirements laid down for the trestment of cases of

tuberculosis.

TABLE 17

NORMAL NOFMAL OPTIMUM

NUTEIMENT AFRIGEN MIL: EUKOPEAN HG3P. DIET FOR
DIET. DIET. T.B.

PhOTEIﬁ 101.8G. 112G. 100-120 G
FET 116.6G. 136.1G.
CIRBOHYDEATE 438.2G. 453.2G.
TOTAL CALORIES.3,222. 3,516 3,5800.
CeLCIUM 1848 mgms 1375 megms. 200 mgms
ILON 33.6 mgms 24.3 mgms 13 mgms
VITAUIN A 2768 T.U.- 6898 I.U 5000 I.U.
THIAMIN 269 I.U. 736 LU, 600~ L.U.
RIEQOFLAVIN : 1.81 mgms. 2.91lmgms 3 mgmsS.
NICOTINIC &CID 21l.1 mgms. 19.6 mgms 20 mgms.
LSCORBIC ACID 81 mgms. 141. mgms 75 mgms.

Dietetic experiments are fraught with difficulily

<o it wos not considered to be worth while to attempt

to provide controls. It is therefore impossible to

draw any conclusions about the effect of diet.




But when Dr.H.N.DAVIES, Medical Superintendsnt of
Kibongoto Senatorium, Tnﬁganyika Territory, heard
details of the diet employed. ke wss most envious and
opined that it played a grest part in obtaining good
results. ‘

Collapse therapy was attempted in the treatment
of 28 patients, of whom 8 were suffering from primary
disease and 20 from reinfection tuberculosis. The

forms of collapse therapy employed were phreniec crush

pneumoperitoneum, artificial pneumothorax end thoraco

plasty. In the early stages of the investigation,
phrenic crush and pneumoperitoneum were the forms
most frequently employed; in the later stages of the
investigetion artificial pneumothorex and thoraco-
plasty were more frecuently employed.

Phrenic crush was employed in the treatment of
10 p&tients of whom 2 were suffering from primary
disease, 1 was in the intermediate stage and 7 were
suffering from reinfection tuberculosis. In all
cases the phrenic crush was reinforced by a pneumo-
peritoneum. In the two patients with primary dis-
enrse, these measures were followed by marked clinical
and ?adiological improvement. (fppendix &, Cases 2
and 2). In the patient who was in the intermediate
stage, cavitation wad already started and these
mencures were unsuccessful in closing the cavity.
Of the 7 patients %it% reinfection disease, temporary

improvement in the exudative lesions pececurred in

A P\
b y L 47y
three patients (fppendix B, Cases 30, 40 and 47)

No improvement resulted in the other four patients
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(fppendix B, Cases 27, 31, 39 and 49). In none of
these 10 patients wes the disease entirely controlle
by phrenic crush and pneumoperitoneum alone. It is
concluded that in Esst Africens phrenic crush angd
pneumoperitoneunm should only be employed for the pur
ppse of allowing exudative lesions to settle down
and that they should not bte used in attemptingz to
bring about cavity closure.

Pneumoperitoneum without a phrenic crush was
employed in the treatment of 5 patients. In 2 pat-
ients (Appendix &, Case 10 and Appendix B, Case 45)
it was induced as a forlorn hope. 1In 2 cases,
(kppendix B, Cases 22 and 32) the intention was to
perform phrenic crushes as well but the patients re-
fused operation. In 1 case (Appendix B, Case 41)
it was employed to prepare the patient for a thoracg
plasty. In none of these cases d1d any marked im-
provement occur. It is considered that the induction

of o pneumoperitoneum alone has no part to play in
the treatment of pulmonary tuberculosis in East
pfrican Natives.

Attémpté-to induce an artificisl pneumothorax

were made in 16 patients of whom 2 were suffering
- 5 o
from primary disease, 1 was 1n the serous stage, 2

were in the intermediate stage and 11 had reinfect-

jon dis=ase.

A. Cases 6 and 7) shallow «rtificial pneumothoraces
- ’ L]

. 1 l_
were induced end maintained for 2% mnd 3% months

They were abandoned as soon as the

In the 2 patients with primery disease (Lppendix

i

respectively.
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parenchymal disesse appeared to have clesred. The
Tapld improvement that followed this method of treatH
ment was most impressive. Unfortunately no “urther
cases of primary disease were admitted, so it was
impossible to investigate this met-od of treatment
more fully.
In the 1 patient in the sersus stage of the
disense,(Appendix &, Case 23) a pleursl effusion had
complicated uniderlying reinfection disease. @n air
replacement was performed with the ides of minimising
the formation of pleursl adhesions. But as preexist+
ing adhesions were found the pneumothorax was aban-
doned as soon as the pleural space had become dry.
&n artificiel pneumothorax was induced and lost

in one patient (&ppendix &, Case 2) before he reached
ast Africa. In the other patient in the intermediate
stage of the disease (Appendix &, Csse 8) an artifi-

cial pneumothorax was induced snd was successful in

&1

closing a small cavity. Unfortunately fluild develope
in the pneumothorax after two months and two months
later o spontaneous pneumothorax occurred. The fluid
was absorbed but the spontaneous pneumothorax was
still ﬁresent after five months. The patient re-
fused to undergo a thoracoplasty. In spite of thesg
complications the patient was extremely fit at the
time of his discharge.

trtificial pneumothoraces were induced in 11

patients with reinfection disease. In four patients|,

(appendix B, Cases 34, 35, 36 and 52) extensive ad-
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nesions were encountered and the pneumothoraces were
abandoned. In three cases, a ressonable pneunothorax
fas induced but adhesions prevented cavity closure
end the pneumothorax wes ultimately abandoned (&ppen-
dix B, Cases 28,31 and 49). |
In the case of Civilian MWASIA (fAppendix B, Case
27) an artificisl pneumothorax was successful in clos
ing a cavity. Unfortunately the pneumothorax was in-
adequately maintained and the cavity reopened. There-
after, in $pite of incregsing the size of the pneumo-
thorax, the cavity remained open.

In the case of Civilign MWATHE (Appendix B,Case
33) a successful pneumothorax was followed after two
months by the development of complete collapse of thg
lung and the appearance of fluid in the pleural cavit
Privete SYONDO (Apvendix B, Case 50) absconded
from hospifgl after a successful pneumothorax had
been meintained for two months. But during that per-
jod marked improvement had occurred.

The only really successful artificial pneumo-
thorax induced in those with reinfection disease was
that induced in Sapper PRULO (épf}eﬂﬁi}{ &, Case 51).

Adhesions were present but they did not prevent good

and on his discharge he was referred to a hospital
near his home where it was hoped that the pneumo-
thorax would be maintained.

Tt is clear, from a study of these eleven cases

that the presence of adhesions is common in patients

selective collapse. It was maintained for eight months

,\Tv
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with reinfection disesse. In some cases, these ad-
hesions were doubtless present when the patients wer
admitted *o hospital. But it is possible that in
other patients they may have formed while time was
spent waiting for the exudsztive lesions to cool off.
For this reason, in the later stages of the investi-
gation artificial pneumothorax was induced earlier
without untoward complications. Cn the other hand,
the presence of 2dhesions may well have prevented
disastrous complications in other cases by ensuring
that the pneumothoraces were absndoned. For it was
not until post mortem examinations had revesled the
important psrt played by tracheobronchial disease .in
pulmonary tuberculosis in East African natives that
the interpretation of the rsdiographs was pleced on
o sound fonting. Had this point been apprecinted
earlier the disastrous complications which develop-
ed in the case of Civilian LWATHE (Appendix B,Case
23) might well have been avoided. In retrospect,
trerefore, the words of HOFFUAN seem particularly
apt: "Were the opportunity again presented to de-
cide on the use of pneumothorsy, it would be with-
held in a large number of cases."

Three patisnts with reinfection disease and One
patient in the intermediate stage were treated by
troracoplasty. The first patient so trested was
private KABIEKA (fppendix B, Case 48). The operation
last resort in spite of the

was decided upon as &

presence of bilateral disease. The first stage of




the operation was performed in Gectober 1950 -The
second stage was delayed until January 1251, owing
to difficulty in obtaining the services of & suffi-
clently skilled ansesthetist. In conseguence, the
surgeon encountered some difficulty with adhesions
during the second operation. After the completion of
the second stsge, the patient made very little head-

way until he had received streptomyecin ané PAS for

60 days. Following this treatment, he improved

greatly and was eventually discharged to the reserves

in November 1951, but sputum conVGrsion was not
achieved.

The second patient in whom a thoracoplasty was
performed was PrivatehCHULI (hppendix B, Case 40).
& bronchogenic spill into the other lung followed th

operation but this was controlled by streptomycin.

No PAS was available at this time. Sputum conversion

was not ochieved. but the patient's general condition

was greatly improved snd it was possible to discherg
him to the reserves seven months aofter his operation

The third patient on whom thoracoplasty was
atterpted was Private Kesolo(Appendix B, Case 41).
Owing to an unfortunate error in surgical technicue
he died bhefore lerving the theatre after the comple-
tion of the first stage.

The fourth patient in whom thoracoplasty was
performed wrs Lance Corporal CHACHA (&ppendix &,
Case 9). He was doing very well after the second

stage until he developed intrapleural fluid. He

[52)

(1]
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died suddenly errly one morning &ss the result of this

oy

intrapleural fluig rupturing into a2 cavity and drownd
ing him.

ks a result of these two deaths, it wes imposs-
ible to persuade any other patient to undergo operat+
ion.

&n examinatlon of the postoperative radiographs
of these patients shows that the surgeons had not
taken away enourh of those ribs which they removed.
This is a point which further experience would pro-
bably have rectified.

Although the results from thoracoplasty were
not outstandingly successful, it is considered that
this operation should be performed more frecuently"
ond at an earlier stage in the disesse.

During this investigation, antibiotics and

T

chemotherapeutic drugs were only used on a very limit
ed scale, as the quantity of these preparations availl-
ahle was very small.

Streptomycin was given alone to one case &nd
étreptomycin and P&S were given in combination to
five cases (&ppendix &, Case 2 and O fpendix B,
Cases 40, 41, 48 and 51). The indications for the
employment of these preparations were (a) to cover
thoracoplasty operations in four patients; (b)
tuberculous laryngitis in one patient; and (c)sus-
pected bronchial disease in one patient. Except in
the case of one thoracoplasty patient who died in

- the thestre and another who died a fortnight after
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the second stage the results were excellent.

One patient wos treated with thiscetazone. The

solution of his primery complex, which had previously
been delayed for many weeks(&ppendix A, Case 3).This
drug has been used successfully in & number of csses

by Dr.W.S.HAYNES st Mombasa. He has found that in

is withdrawn.

The advent of these new preparations is bound to

conclusions which may be drawn from the study of theg
cases.

These conclusions are as follows:

(a) rest in bed and dietetic measures are by
themselves inadequate forms of treatment;

(b) phrenic crush and pneumoperitoneum ere only
palliative measures;

(¢) a shallow artificial pneumothorax appears to
be a most useful form of treatment in patients with
primary discase but this 1line of treatment needs ex-
ploration;

(4) cases of reinfection tuberculosis, suitable
for treatment by srtificial pneumothorax,are uncommon

(e) major surgery is, therefore, recguired in mos

onses of reinfection cdisease.

expibition of this drug was followed by fhe final re+

East Africen natives toxic reactions arerare snd that

when they éo occur, they clear up rapidly if the drug

revolutinnise the treatment of pulmonary tuberculosis

in Bast African natives a2nd to render out of date the

r

D
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it




TABLE 18,

In countries, where the freilities for treating

Pulmonary Tuberculosis are incomplete, the physician

ma : if he refrains from treating a patient, the many
will certainly die; if he widens the indications for
such therapeutic procedures as are at his command,

serious complicrtions may ensue. In East Africa, the

meiority of physiclans echo the Somali phrasse record

ed by Burton - £11ah have mercy upon thee = and re-

frain from treatment. Dut here and there courageonus

physicians choose the other alternative.

Treatment Stage of Fesult
Disease Im- No Worse Died Total
proved Change
REST PRI ARY 2 . 4 3 7
£ND SEROUS 15 - - 1 16
DIET NTERUEDIATE el A s 3 ” 3
ONLY FEINFECTION I, 5 1= 4 28
PNEUNMO - INTEEMEDIATE - - - 1 1
PERITONEUM. REINFECTION 1 2 = 1 4
PHRENIC PRIMERY 2 = & 2 o
CRUSH &ND INTERMEDIATE = i i1 £ 1
RS VES s SReripRoTION - B 4 el E ey
THORACOPLASTY INTEEMEDIATE - - - 1 1
REINFECTION 2 - - 1 3
STREPTOMYCIN PHRILARY X - - - 1
AND PAS. INTEFMEDIATE - - - 1 3
REINFECTION 3 - o 1 4
THIACETAZONE PRIMARY 1 - - - 1

finds himself recurrently upon the horns of the diles-
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In this investigation esch method of treatment
was explored in turn and the indicstions for its use
extended as far as reasonably possible. The results,

which are summarised in table 18, are definitely

encouragine.
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CH&PTER 13, PROGROSIS.

In 1230, KLEINE (34), who had been working in
the interior of Tangenyika, cnme to the conclusion
[that in East fAfricen Natives Pulmonsry Tuberculosis
runs a relatively benign course snd may be overcome
if the natives sre well fed and kept quietly ot home
in' the feserves.

In 1223, STONES (53 B) quoted from the Annual
Mledical Report for Ugands written in 1831 by FLEMING
(23): "Pulmonary Tuberculosis is still one of the mos
hopeless. of diseases met with in natives. I have had -
‘28 cases through the ward this year. I cannof claim
to have arrested a single.case.

In 1946, H.N.DAVIES (18) stated that in his ex-
perience the averaye expectation of 1life for a
Tenganyiken Native with Pulmonsry Tuherculosis was
hot more than eishteen months without special treat-
ment. But life could be conside-ﬁbly prolonced by tre
ment with collapse therapy.

In 1947, J.N.P.DAVIES (19) concluded from his
study of post mortem material in Uganda that "a very
few natives develop a primary complex which they heal
and even cialcify, but even these are not free from
the danger of death from tuberculosis. The rest de-
velop o massive primary complex ---- widespread dis-
seminztion occurs --- and death soon *akes place.

In 1951, S&NTON GILMOUL (25) wrote of the native
of Uganda: "The majority of cases were young adult

males. They are sick when they seek treatment ---

o i

i
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are ascutely toxiec ané go rapidly downhill. In cone
 traet, there are known ceses whose lesions have be-
come cuiescent =--- and who have since led normsl
lives. ©Some films show = typical healed primary com
plex. Idiopathic pleurisv occurs without evidence of
subsequent lung involvement and cases have been
followed after recovery into active working life.

In 1951, CLAEK (12) reviewed 300 ceses of Pul-
monary Tuberculosis seen at Fort Hall, Kenys and con
cluded: "I have been much struck by the steady, in-
evitable and rather rapid decline in the majority
of my cases - even in the cases which I have every
reason to believe were early.caSeS when I first saw
them. There are exceptions but they are very few."
But earlier in his paper, he had made this impsortant
statement: "If X-rays were aveilable, it would al-
most certsinly mesn that more early cases were diag-
nosed snd the prognosis would appear hetter than it
does with the means of diangnosis at our disposal.”

This remark is smply confirmed by the study of

present series.

TABLE 19,
Results

Stage of DiserselImproved. No change; Worse. Died.
PEIMQARY ‘ -6 = % i}
SEROUS | 15 - - 1
INTERLEDIATE I - - 2
REINFECTION 7 8 s 6

Wy
o]
o
~J

TOTALS 10

table 19 which shows the end results obtained in the




- 133 -

It iS, of course, imstsihle to make any dogmati
statements about prognosis without following these
cases up for magny yesrs. fn attempt was made to
follow up all the cases discharged from hospital. Buf
despite the assistance afforded by the administrative
_officers of the Colonisl Medical Service only four
were traced by the District Medicsl Officers.

Private FUNGONGO (4ppendix &, Case 2) was in ex-
cellent health five months after discherge from
hospital.

Lance Corporal F'OBUYZ (Appendix &, Case 8) wés
in excellent health two months after ﬁischrrge from
hospital.

Private KINDL (Appendix A&, CaselS5) was in ex-
cellent health twenty one months after discharge fron
hospital.

Private ONGERI (fppendix &, Case 22) had deter-
iorated amd hed a high sedimentation rate two years
after leaving hospital.

There seems to be little doubt that the remarks
of BOGEN (5) in 1931 about &merican Negroes are also
true of East &frican natives: "At one time it was
believed that once tuberculosis in a coloured person
was diagnosed the prognosis was hopeless. it is now

known that prognosis depends upon the stage at which

the disease is discovered."

c
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CHAPTER 14, SULlARY A&ND CONCLUSIONS.

The literature dealing with the incidence of
tuberculous infection among the native inhsbitants of
those parts of &frica, where miscegenstion-has not
pccurred, has been reviewed. It is suggested that the

technigues employed by the older investigators were

5% ]

inadequate and that their results were consecquently
incorrect. It is slso suggested that many of the
avallable figures would not stand up to statistical
analysis and that the figures in the different mpers
hre not truly comparable one with another. In éonse-
quence too much stress should not be placed on any
thgories erected on the basis of these papers. And
in particular what is said t o have been the case
many yeers aco in different parts of &frica is cer-
tainly not true of East &frica at the present time.
Tuberculous infection is now widespread throughout
211 three East African Terrifories and this spread
of infection has occurred without the outbreak of an
epidemic of tuberculous disease.

The literature dealing with the incidence of
tuberculous disease in the natives of Africa has
heen reviewed. The attack rate of tuberculous dis-
ease in a population of s elected East &frican natives
1iving under good conditions and subjected to the
stress of peace time soldiering has been recorded.
It is con cluded that in the event of lsrge numbers
of Bast African natives being celled to the colours

the incidence of tuberculous disease should not
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provide a problem that cannot be easily dealt with
by the Army ledical Services.

The literature dealing with the natural history
and pathology of tuberculesis in the natives of Afrida
has been reviewed. The natural history and pathology
of the disesnse as it now occurs amongst adult male
East Africen natives serving in military or para-
military units in East Africa hss been described.

It is concluded that such natives now have a definitd
degree of resistance to the tubercle bacillus and
that the acute nature of the disease is conditioned
chiefly by their high degree of hypersensitivity.

The literature dealing with the treatment of
pulmonary tuberculosis in Africen natives has been
reviewed. This literature is very scenty and re-
course has been made to the literature on the treat-
ment of pulmonary tuberculosis in American negroes.
The methods of treatment employed in dealing with
fifty four cases of pulmonary tuberculosis occurring
in adult mﬁle Eesst Africen natives are described.
The main conclusions reached are that rest in bed
alone is seldom sufficient; that collapse therapy
is disappointing; that major surgery is reguired in
most cases of reinfection disease. The rb6le of anti-
biotics and chemotherapeutic drugs has been briefly
referred to: it is considered that they will revolu-
tionise treatment in East #frica as they have done
elsewhere.

The litersture dezling with the prognosis of

tuberculosis in East ffricsn notives has been
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reviewed. The results obtoined in fifty four cases
have been recorded. It is concluded that prognosis
is determined by the stage st which the disesse is
discovered and that the pessimistic outlook so pre-
vValent gmong doctors now working in East Africa has
been engendered by lack of diagnostic facilities.
The outlook of most workers on Tuberculosis in
Africa seems to be coloured too darkly by reference
to the past - reference too frequently resting at
hearsay and not pursued in the library. The present
position is indeed grave but this is due to economic
circumstances and not to any inherent peculiarity
of the disease.
"Say not the struggle naught availeth,
The labour and the wounds are vain,
The enemy faints not, nor faileth,

fnd as things have been they remain."
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