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PREFAC E.

This is an account of pneumonia in hative West African Troops.
who were treated at a General Hospital of 300 beds in the Gold
Coast over a nine months' period from January 8th 1944, when the

Hospital opened in the station. During this time the writer was
physician in charge of the Medical Wards.

| The paper emphasises the importance of acute respimtory
disease in African Troops, compares and contrasts pneumonia with
'ihat’usually seen gt home and gives an account of investigations
undertagken to elucidate its aetiology.

In addition, observstionz are made on certain aspects ofl
pulmonary anatomy in relsgtion to pneumonia.

I wish to thank Brigadier G.M. Findlay C.B.E., Consulting
Physician in Tropicai Medicine, West African PForce, for his

constant encouragement and stimulating suggestions. He carried
out some of the animal experiments in person and helped us with
others., In addition, he was responsible for putting into effect
the measures which contr@lled the major epidemic. To Msjor A.R.
Aidin, R;A.M.C., and to his lgboratory staff, I am indebted for
the largé amount of pathological work so willingly executed and
for the care of experimental animglse to Captain R.F. Ashwin RAMC.,
radiologist to the Hospital, for complete co-operation and to
his staff for help with photographs. I am grateful to thesc}
Officers for many happy hours spent in their respective

department s.



I am pleased to acknowledge a personal communication, with

valuable observations on these pneumonias, from Dr, Tom Anderson,

Glasgow*™

Many thanks are also due to Lieut. Golonel E.G-.R. Grant T.D.,

R.AM.C., Officer Commanding the Hospital, Colonel S.D. Reid, late

RAM.O,, A,D.M.S., Gold Coast Area and to Brigadier J.B. A. Wigmore

late R.AM.C., D.D.M.S., West African Force, for permission to

record these cases.
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Tntroduction.

Little stress has been laid /on the incidence ?f conmmon
réspiratory infectioné, especially pneumonia, in the Tropics
and on the susceptibility of the African to them. The young
physician is constantly struck with the high proportion of
conditions similar to those seen at home. He may see, as the
Writhr hés found, more cases Qf pneunonia in a few months than
he has'seen in general hospipals at home during the whole of
his medical career. |

In gddition, other infectious diseases of temperagte climates
such gs chicken pox, rubella, meésles aid meningococesl meningcitis
are not uncommon., He will almost certaginly be surprised at the
comparatively low incidence of admissions for diseases peculiar
"to the Tropics.

The total number of admissions to the African Medieal Wards
of the Hospitél during the period under review was 1947, and of
these, the high figure of 1062 (54.5%) were agcute respiratory
infectionss 733 patients were classified as suffering from
Dneumonia. The great majority of these (655 or 89% of the pneuménias)

~ came frog a large Primary Training Centre. Other aniis in the
station were comparatively small. .

Table % gives an impression of the rehafive proportion of

tropical and non-tropical diseases found.

Of 15 deaths which occurred, 2 were tropiecal diseases

(Trypanosomiasis and 8ickle cell crisis

). o 57 s0ldiers digehgm .-

ot
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from the service on medical grouds, 11 had diseases peculiar to
the Tropics.

Owing to the epidemic of pneumonia which occurred during the
period, the figures given in Table I rather accentuate the
.iﬁportance of non-tropieal infections. In a sifmilar anglysis
’Bf acuté respiratory conditions in African troops during a nine
months' period, MacNaught and Murray-Lyon (1943) report that of
1250 admissions to the Medieal Division of a larger West Aéggéan
General Hospital, 375 (30%) were respiratory conditions.

It is of interest to note thatimhe Surgieal Wards of the
Hospital, the proportion of .tropical diseases is much higher owing
tb the ffequency of conditions such as,tropical ulcer, dracontiasis,

yaws and schistosomiasié.
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1000 men)

b.
The Bpidemic of Pneumonig.: ’

In Table II, the period under review has been divided into
three, each of three months and it showvs the number of pneumoniss
admitted during these times. For sake of completeness, corresponding
figures are given for the months October to December 1943, when
the patients were cared for by a smaller medieal unit then in the
station. |

It will be shown later that the general appearance and
am@tomaiology of the African with acute upper regpiragtory infectim
is very similar to that of a Buropean aith o lobar pneumonia. It
seems likely that a proportion of these 1ébelled pneumonia during
October to December 1943 were indeed suffering from naso—pharyngitié,

No X-Ray facilities were agvailgble to the medieal unit concerned

-during this quarter.

Figure 1 shows the curve of the epidemic during the firsf
four months of 1944. The peak oceurs ddring the third week of
Fdnméry, when the strength of the'Primary Traihing Centre was dso
at its height. |

Preventive measures were put into effect at this time, om the

recommendation of the Consulting Physician:

(1)A8teps were tgken to diminish overcrowding in the Primary
Training Centre:

¥

a. by erecting large nunbers of tents (to accommodate

b. by immediagtely rAi#fting the intske of recruits. For

administrative reasons, the numerical strength of the unit did not

show an immedigte or significant fall.



a'igurje I. Showing.the drelationship betw.egpnr.the Weekly-..Strength
.of the |rinarp .-graining -outre (top..graph ) and the.,
i.verage k&ile .Hospital Admissions ofRespire tore-

infections (lower curve) during the Epidemic Period*

A."-Preventive measures put in "operation.

B* Two companies sent to outetutions.



c. Two Companies were sent to out-stations at a later
date - 20th. Mareh (Arrow B. Fig.l)

(2) A large unit sick bay was opened, where men with upper
_respiratory infections could be isolated for a few days. Previously
sueh men had been excused duty and returned to bed in billets, so
disseminating infection in no uncertain fashion. Medical Officers
were now instructed to isolate all fdbride patients and those i th
spparent upper respiratory catarrh,

(8) More hospital beds were made available, mainly in tents.
It should be noted that these tents were used as far as possible
for convalescent patients, as pneumonias in the acute stage fare
very badly in such a close atmosphere.

The response to these measures was. an immediate fall in the
number of admissions to the hospital wards. This continued as a
lysis of the epidemic during the next few weeks.

It will be shown that pneumonia during the epidemic was of
rather unusugl type which was invariably .preceedied and gqcompanipd
by & well marked upper respiratory tract infeetion. During the
later months when the epidemic had subsided, one could detect, at
leasﬁ in some cases, g change in character to that of a eclassical

bneumococegl lobar pneumonia.
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Causgtive Factors.

The main factors in causation gnd maintenance of the
epidemic would gppear to be:-

(1) The exposure to infection of fresh batehes of susceptible
persons at short intervgls.

(2) Overerowding in quarters in the principal unit concerned.

(3) Seasonal Factors.

(4) Malnutrition.

(5) Unaccustomed exertion and proteective inoculations.
Exposure and Susceptibility. |

During the first few months of the year, batches of recruits,

numbering usuglly about 200, arrived at the Training Centre at
intervals of roughly two weeks. Before the peak of the epidemic,
this interval had been reduced to one week. Many of the caggces
oceured during the first week or two of service (445, or 61% of
the pneumgénias during the first 28 days of service - Table III)
The majority of these men came from isolated areas in the Northern
Teeritories of the Gold Coast. Many had never before been near a
slizegble town, exposed to'the infections associagted with even
comparatively civilised hgbitation; they had lived in lonely
communities, each in his own eﬂclosed native compound with his
family, separated sometimes by a hﬁndred or more yards from 2 -

-neighbour.

One has the impression that the severity of the infection

was in some degree related to this lack of civilisation. Literate

men or those on the staff of the Training Centre were usually
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then, may be 1truly "wesk chested" and relatively susceptible to lung

& I
found to have a simple upper respiratory infection, only occasiondly
necessitatihg admission to hospital. The recruit "whose langusage
no ohe could talk" seemed always to have a well marked pneumonia.

Pagan beliefs (those other than Christian and Mohamedan)
might be expected to be more common in the uncivilised tribes and
it is of interest to note that they were also more frequent among

patients who progressed to pheumonia.

Upper Respirato is Egggm%gia
Proportion of "Pagans" 90 (34.6% 325 (44.3%)

The healtﬁy Afriéap has g poorly functioning thoraecic
respiratory mechanism; his chest expansion rarely exceeds two
inches. Probagbly this is largely &fue to elimatic conuitions, cold
refreshing winds gpparently being necessary to stimulate tietabolism
inépiration. The Buropean, likewise, finds his breathing shallow
in this country, doubtless why patients with chrénic respiratory
disease such as asthma fare so badly in the Tropies. The African,

infections. Certsinly, pneumonia is considered by Colonial Medical
Offdcers to be one of the commoner ills of the people.

ercrowd 4 let fection.

During the third week of February, when the epidemic was at
its pegk, the number of recruits in excess almost equalled the true
establishment of the Training Centre. Only a handful of tents had
been erected as extra billets and the result was serious overcrowding..
Until sbout a year before this, all barrack rooms in the unit

were divided into small cubicles, each accommodating two men. This

was intended to approximate to the African mode of living in small
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individual giddas. Regimental Officers have drawn attention to the

fact that pneumonia has only become a problem since the partitions
were removed, leaving large spacious barrack rooms on EuroPeén lines.
This seems of exceptional interes;in view of recent literature
which has pointed out the alvantages:of the cubicle type of room
" over large wards in preventing air infection in hospitals (M.R.C.
Memorandum "The Control of Cross Infection in Hospitals")
Overcrowding is probably the more important in these native
.troops because droplet infeetion has a wider range than in Buropeans
It is unusaal to see a man guard a cough or turn his head awagy from
a nearby fellow; more commonly it is sudden, forceful gnd direeted
into space, as the examining medieal officer may find to his

personal discomfort.

It‘would gppear that respiratory disease is one of the major
problems when shipping West African Troops to the East. Here again,
below deck, we have conditioms par excellence forlspread by
droplet infection. -

Segsongl Eactors;

Harmattan;hhbbgdry wing from the Sahara, affects this part of
the Colony during the first few weeks of the year; the climgx of
the epldemic occumed when it was most intense. quing'this season,
the inhgbitants are aware of a sensagtion of dryness in the noée
and throat and a slight reddeiing of the pharynx is general. It
is well recognised gs "the pneumonia season'.

There seems little doubt that this dehydration of the

respiratory mucosa - no doubt tradeo-bwmehial mucous membrane

is likewise affected- dimimshes resistance to attack by pathogenic
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organisms. Part of the respiratéry defengec mechanism, as it were,
is put out of cormission.

At this time of year, there is also quite marked variation
in temperature, nights often being comparatively cool. Later in the
year also, one associated smaller peaks in the curve of incidence
of respiratory infections éwﬁﬁ&n periods when varigtion of
temperatwpe was more pronounced. MacBaught and Murray-Lyon (1943)
diseussing‘acute respiratory conditions in African soldiers, stress
chill as g very important precipitating factor, as shown by three
peaks of high incidence, associated with cold conditions, during
a hine monthg' period.

Malnutrition.

Moderate degress of malnutrition and anaemia were common
among the new intagkes. Thé diet of these men €rom the Northern
Territories is grossly deficient in protein and Vitagmin B complex.
In the present series, 187 (25.5%) of the pneumonia patients
showed evidence of under—nourishﬁent‘and avitaﬁinosis,

Some oedema of ankles snd a dry, glossy, psved skin on the lower
two thirds of the legs, were common. The skin of the scrotum might
be similafly affected and sometimes the trunk had a generalised
ichthyotic appearance. Glossitis and cheilosis were less frequently
seen,

The improvement in general condition of such men after only a
few weeks of army feeding was striking and if tregted with

adequate amounts of Vitamin B complex, one could see improvement

within g few days.

Mild hypochromic anaemia was usual, a haemoglobin of 60% not
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uncommon, and in several patients, failure to react to treatment
was found to co-exist with a more severe aremia. Some of these
were shown by sternsl marrow examination to be of dimorphic type,
hutritional in origin and reactingwell to appropriéate treatment
with liver and iron.

Unacoystomed Exertion gnd Protective Inoculgtions.

Few of these recruits wereactustomed to lengthy periods of

work and exereise. During the first weeks, T.A.B., Tetanus
Toxoid, Vaccination and Yellow Fever inoculations were administered
and gppreciagble reactions were not uncommon.

It is clear that the less robust of these men must experience
quite an prdeal during this early period of serviece and it is
hardly surprising that they lose, at legst temporarily, what little
resistance they may have to respiratory infeetion.
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Syptoma¥ology.

The history as obtained from the African soldier is short
and usually to the point; he knows when he is ill and still better
wﬁen he has recovered. Leading questions have to be employed in
most instances but, taking this into account, there was remarkable
congsistency of symptomatology during the epidemic.

Headache and pain in the chest for two to four days before
admission were almost wniversal. The pain was substernal or across
the lower anterior chest wall and was described as a dull ache.

A dry cough was usual and general symptoms of fever, such as
shivering, pains in the back and joiﬁts, end constipation were
often described. A true rigor never occurred at any stage of the
illness gnd thiés: was a differentiating feéture from the type of
pneumonia often seen during the later months of the period under
review. Rarely were sore throat and nasal catarrh volunteered but
not infrequently they were admitted.

Such, then, were the symptoms during “the pre~-pneumonie stage"
- and theose given by patients who did not pass the stage of tpper )
respiratory tract involvement. |

With the onset of pneumonia, which was more or less insidilous,
they complained of productive coulld, dyspnoea and acute inspiratory
Pain, localised to some ares of the chest wall. In more toxiec

Patients, pain in the liver region was common.
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Pharyngitis was :inVariably‘presenf dufing the pre-pneumonic:
period. There was quite intense injection and oedema of pharynx
and soft palate with a greenish muco-purulent discharge in the
naso-pharynx. Although rniasaldisdage was unusual, there was always
some congestion and oedema of the nasal turbinates, which can be
~examined with ease in phe African merely by.elevating the tip of
his nose. S

170 (23%) of the pneumoﬁia patients had this upper respiratory
inflammation salone on admission, signs of pulmonary involvement . %
gppearing later. ] .

Tonsillitis, catarrhal otitis and sinusitis were not uncormon.
Although a mild tracheitis pfobably,accpmpanied the pharyngitis,
it was never an outstanding feature and laryngitis was rarely found.

With the onset of pneumonia,'physical examination of the chest
revealed:- |

(a).The commonesﬁ:picfure of: a patch, often easily recognised
as one or more anatomical segments of a lobe, showing inspiratory
crepitations, usually coarser than typical crepitus indux with of
without bronchisl breathing and signs listed in (b).

(b).Diminished moveﬁent, impaired percussion note and breath
sounds with t enderneds 6ver a gimilar érea. Vocal resonance might
be inereased or suppressed.

(c).The same features affecting areas in two 1obqé;-often
both lower lobes. v |

| (d).Typical complgte lohar consolidatiénwhich occuwed in
less than 15%. |
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Table IV illustates the relative proportions of consolidation
in individugl lobes or in sequents of these lobes.

Pleurgl Frichion. over the affected area was not unusugl especially

during convaglescence,

Herpes Lgobialis, occurred only in sbout 5% of these infections.
Jaundice was present in 48 (6,5%) of the pneumonias, being most
common, as ‘W.ere other toxic manisfestations, in right upper lobe
affections (21.5%)

Haematologicgl Findings.

’Polymorph leucocytosks was invariably present at all stages
of the infection until resolution of the pneumonia was occurring.
Bven in the pre-pneumonie stage and in these patients who did not
progress past that of naso-pharygitis, it Was‘usual to find'
leucocyte count of 12,000 to 20,000 per cmm., and with the gppearance
of pneumonia the count rose to 16,000 to 30,000 per cmm,

The high incidehce of angemig in'these men has already been
mentioned. Most of these were of simple microcytic type. In others
iron deficiency was combined with a nutritional macrocytic anaemisg
to give the picture of so-cglled dimorphic anaemia. This was diagnosed|
by sternal marrow puncture. The myelogram showed a propobtion
of megaloblasts as seen in pernicious anaemia. It responded to
treatment with liver and iron. Such patients often had severe forms
of pneumonia, tending to spread to other lobes while under
treatment (Figs. 13 and 14) and to be slow in resolving.

Tests for sickling were not carried out as a routine proceedure

- and no conclusi‘ens could be drawn from the comparatively small

number of examinations made. There is some evidence that Africans




who exhibit« '@ the sickle cell tragit have a more severe attack of
pneumonia.

Evans (1944) found that 15.5% fit men in West Africs showed
this characteristic. His figure was 25% in those suffering from
acute and chranic di&ease and the highest incidence 28,5% occurred
in respiratory diseases such as pneumonla, pulmonary tuberculosis,
pleurligy and lung abscess.

Findlagy, in a sufvey of 300 soldlers in the Gold Coast, also
found 15.5% of sicklers. He reports (Unpublished data 1944) that, of
1189 cases of pneumonia in West Africa tested for sickling, 117

9.9%5 were positive.

There would seem, then, to be little evidence.that the sickle

cell trait is assoclébed with an increased suscéptibility to

Pneumonia.
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The Sputum.

Macroscopic Appegrance.

During the stage of upper respiratory tract involvement, there
was a greenish muco-purulent sputum derived from the naso-pharynx.

At the onset of pneumohia, the spit was mucoid and scanty;
later it was‘muco-purulent,.and with resolution, it became liquid
- and moderate in agmount. Blood-streaking or'part staining was
present in less than hglf the casés. When copious and frothy, it
seemed in the main to be saliva.

In many patients not treated with sulphonamlde, and in an odd
one so treated, a rather characteristic golden yellow splt was seen.

The typical rusty spit of common pneumococcal lobagr pneuhonia
was rarely if ever witnessed durihg the epidemid period. Nor &id vne
see the rose red frothy mucus or brown tenaceous varieties
characteristic of severe influenza.

Bactebiologicyl Exgmingtions.

These were made in early cases, later untreated mes agnd in
treated cases. The sputum was collected in sterile stoppered bottles
and special endemour was made to obtain material.coughed up from
the lung,

Pneumococci were seen only in a proportien of these, seldom
Predomingted and were never in profusion. Attempts to type such
organisms by direct Neufeld method met with no success. Mice were
not svailable for indirect typing. '

Direct smear and culture invarisbly produced a'mixed bag" of

organisms such as coagulmse negativé stgphylococeci, non-haemolytic

streptococei, streptococcus viridans, pneumococci, B-sub tilis group,

|
i
i
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H.catarrhglis, Gram negati¥ve rods and even a Gram negative cocco-
bacillitis: resembling B, friedlander but not identified as suche.
B.influenzée were not found in agppreciable numbers.

A number of sputa were stained for the presence of cyfoplashio
inclusions, with negative results.

Attempts to transmit infection to animals, with inoculagtions
of Seitz filtered sputum, were unsuccessful.

Sputum in Patients with Clgssicgl Lobar Pneumonig.

During the period under review, three Buropeans were admitted
with pneumonia. Clinieglly all three were of typieal lobar type
with sudden onset gnd rigor ete. ]

In two of these, the gputum was rugty, the stained film was
packed with gram positive cocel and culture yielded a profuse
growth of pnewnococei. In the third, who had blood-stained spit,
pneumococeci predominated but were not in profusion.

During later months, several Africans developed this type of
bneumonig with classical onset and rusty sputum; here again the
pneumococcus predominated. Typing sera were not available at this
time, |

Both macfoscopically and baeteriologically then, these sputa
differed strikingly from those deseribed sbove as typieal of the
epidemic, '
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Tempergture Charts,

Pulse and respiratory rates consistently paralleled the
temperature. Respiration frequency was more directly related to
pyrexia than to extemt of pulmonary involvement and was well marked
even at the stage of upper respiratory involvement.

MacNaught and Murray-Lyon (1944 ) pointed out that little
importance can be attached to an increased respiration rate, as
‘this is common to all febBrije conditions in Africans. |

On admission with pharyngitis, temperature was found to be
anything from 100°F - 104°F. If lung involvement-did not oceur,
it usugll& settled fouhérmal gbout the secondto fourth day (Fig.2),or
occasionally more sharply on the day after admission (Fig.3). The |
1atter41nvariably occurred when sppropriate sulphonamides were given.

With onset of pneumonis, temperature either remgined level or
rose 8 degree or two. (Fig.4.). If already settled to normal, then
a secondary rise occurred but this picture was rather unusual.Fig.5).
A temperature of 106°F was occasionally seen with right upper lobe
involvement(Fig.6).

In 58 mild or moderate pneumonias, where chemotherapy was not
exhibited, pyrexia diminished by rapid lysis about the fourth to
sixth day (Figs.7 and 8), sometimes even sooner (Fig.9). Termination
by true crisis was unusual (Fig.5). . '

-+ In uncomplicated cases, the sulphonamides aborted pyrexia in
24 to 48 hours, temperature either falliﬁg sharply or as a rgpid
lysis (Figs,4,10,11 and 12). |
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Pigures 16 ognd 14 illusirete the course in scevergl agnaemie

é;éienté where zspread occurred to another lobe while under treatment
_gith sulphonamides.
| Associated collapse of the pneumpnic area was another not
infrequent causeAfor failure to react to drug therapy. Two
such cases are illustrated in Figures 15 and 16.
Malaria was not a frequent complication and when it did
ocecur there was no evidence that it affected the severity of the

ES

pneumoniag or its regponse %0 treatment. It always entered into
the differéngfgiagnosis offthe nasq—éharyngitis cases ahs vwas
excluded by blood Film examinations'and white cell counts.

FMigures 17,128,190 gnd 20 show temperature charts of simple M.T.
Malarig,moderately severe M.T. Malaria treated with mepacrine,
malaria‘qomplicating pharyngitis and malaria complicating

pneumonig,

Figures 21, 22 and 23 1llustrate charts of classical

pneumococceal lobar pneumonia in Buropeans and in an African,

i
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TTTAL DIAG“O

is.

girecdy heecn pointed cut that an increased respirstion

acute cans and

Tebrile conditicns in Afric one

hesitages to disgnose pneumonia with certsinty until there sre

-

evident physicgl signs of such present. From what has already been

said, it will be ap

the commonestdifficuliy.Malaria may be difficult at the height of

a paroxysm; hcypes may be present; sudden drop in temperature,more

precigted that upper respiratory 1nfectlonPP€°entST

rgpid improvement in genergl well being and results of blood film

examingtion and leucocyte count usuglly make the diagnosis clear.
The most difficult diseagse to distinguish from pneumonia is
undoubtedly amoebilc hepatitis. High temperature, dyspnoea, pain in
the right chest,ténder liver and leucocytdsis associated verhaps
‘with impairment of percussion note and breath sounds at the right
base all suggest pneumonia of right lower or middle lobe; often

it is failure to respond to sulphonamide which first gives a clue

to the diagnosis; response to emetine in these cases is dramatic.
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Rodiogrgphic  Studies. ‘ ' o

In all, 584 fluoroscope examinations were conducted, usually

in slight or moderate cases soon after admission, 1ih more severe

* pneumonias after several days treatment and in patients during
convalescence.

Complete co-operation and harmony between radiologist and
physician made these "screen sessions" most enjoyable and instructive.
The former took thechair and the laﬁter was invarigbly present with
clinieal information and for dispute and discussion. ~ |

The principal objects of the examinations yere:-
1. to confirm the agecuracy of cliniwal findings eépeeially with |
regafd‘tolsegmental localisagtion and to frequency of assmciéted w
lobular collapse. ‘

2 to elucidate the variety and extent of the pneumonia.

3. to exclude the presence of labent pneumonis in those patients

.-who had pharyngitis, without physical signs of consolidation yet

\”%ssociated with well marked polymorph leucocytosis.
Eiq to seek g cause for delayed resolution and ap?arent laek of respons#
to tregtment. |
5. to‘confirm cormplete resolution.
The most satisfadory deduetioh from the cliniciarns point of
,?iew was that, in the majority, physical examination alone could '
Becuralely mark out the distribution and extent of the involvement.
There were two principal exeeptions to this rule: in the very early
Stages of segmental consolidation,

- the only abhormal Physical sign-
might be diminution of breath sounds over the small area and this

PR



1. Consolid ation and collapse left lower lobe . (Lateral view.)

(b) shov/s Same outlined bv pneumothorax.

(a) - (b)
ttt (a) Consolidation basic segments of right lower lobe’,
(bl Consolidation right lower lobe with effusion in

main interlobar fissure.



was exceedingly casy to miss on clinical exarminstion; radiographie
examination was sble to detec; an interlobar pleural thickening
or small effusion.

“Thege studies confirmed the broncho-pulmonary scmment as
the ﬁnit of pneumonic consolidation, involvement of one or more
such_segments being commoner‘than that of g whole lobe. X~Ray
appearances:of such individual scgment consblidations are described
in detzil in modern text books of radiology (e.g. "A Textbook of
X~-Ray Diagnosis by British Authors"). Further 1llugtrat10nu and
observations on this subject will be found in the later chapter
on broncho~pulmenary anatony.

With lover lobe involvement, espeeially the left, fluoroscopy
-was found of less value than clinical examination as the hea»t
and medigstinum would often prevent accurate delinestion, cven A

in lateral view. A good latergl £ilm, however, usually showed

this lobe up satisfgetorily, especially when collapsed, (Plates 1 & 9
One freguently hears it stated that X-Rays, in pneﬁmonia as
well gs tuberculogsis, ianvoriably shovws up lung‘disgase to be more
extensive uhun physical signs weould lead one to expect. This hasr??
§iﬁb% be%%igh rule with these cases. However, such g belief might
arise if, straight nostepe=—anterior films were taken instead of

Views in more than one plsne. With consoladagtion of the middle

lobe, far instance, in P.A. Ffilm this would seem to involve

almbst half the right lung. A lateral film shows the lobe outlined

in detail (Plate 4). It is becoming increasingly apparent; gt

least in non-tuberculous lung disease, that a good 1ateral £ilm

is essenulal for complete investization.



pla/le § . Pneumonia -lingular segment of left'upper lobe

15

(a) iUitero-posterior. (b) Right lateral view.

plate, %o - . A
Right middle lobe cbnso'lidatibh-.



(a)

(d)

KIL.tS QuL

(a) Colla] se aritero- medial segment right middle lobe .

(b) iJLi;ht lateral brohcho~fam of same/: arrow points-to blocked
bronchus.
(¢) expansion- of segment a few de*s later with disappearance ofJoado*. ¢

(d) Lateral.broncliogran now shows right nicdle lobe bronchi well ,.illr .



LFAGKAT i. fluoroscopy of Light ivliocile Lore.

Position of Extreme Lordosis.

Screen

Screen

iNomal upright fluoroscopic position. The middle lol e is

seen as a shadow occupying the lov/er third of the right chest.

Position of Extreme Lordosis, ihe riddle lobe is now seen as

* jit-rro'vei‘, clear-out chauov/ separated from the right

Hemi-diaphragm b\ a definite space.



~ag

In studying this ares bf‘the right middle lobe byfhxuwSCpr’
ftoie- helpful-- tb-1.d make use of the position.of"extremé
lordosis -~ “:ircuzhohlstellung". An area of densgity in the lower
third of the right lung field may be due to involvement of miaaie

lobe, basic segments of lower lobe, pleuro-pericardial disease,

thickened'interlobaripleura or interlobar effusion. With a
lateral film, it will often be seen to be coqfined to the middle
lobe and,on screening,:this is most easily demonstrated by the g

lordotic view. It will be seen (Diagram I) that the right middle

lobe tgkes on a characteristie narrow shape with a clear gpace

between it ond the digphragm (King 1939) -

It was interesting to note signs of partial collgpse in the
early cases of pneumonia c.g. a pétch of compensatory cmphyéema
(Plate 11) slight crowding of ribs (Plate 6), s small amount of
cardiagfetractiofPlate 11), a deflection or convexity of an

interlobar septum or a slight raised and hesitant diaphragm. ‘u

This patch of compensatory emphysema, although related to

atelectasis, should not be confused with localised emphysema

caused by a check valve bronchial obstruction (Maxwell 1940).
In the former, the neighbouring parenchyma is emphysemgtous;
in the latter, the parenchyma of the affected lobe of segment
is affected. |

The diminution of lung volume, for which the emphysema

endeawurs to compensate, has keen a matter of fairly common

o o o koo )

observation in pneumonic conditions and was noted by Davies,

Bodgson and Whitby (1929) in a review of 119 cases of pneumococcel




(a) “ L (),

T % w w

(a) Consolidation and collapse lingula of left upper lobe
bote also the crowding of ribs as evidence of early
collapse of right upper lobe.

(b) Resolution ana expansion 7 daps later.



24 .
pheumonig, Terrell, Robertson and Coggelshall (1933), demonstrated
it clearly in eXperimentél quk on dogs. By many, however, it hss
been thought to occur only ddring the resolving stage when gbsorption
of imflammatory exudate would leave the aglveolar walls more closely
agproiimated; |

In the pneumonias we aré now considering, it would seem clear
that an element gf collapse may‘be present from the.first and the
writer thinks this was also the casg in pneumonias seen in Britigh
soldiers at home. He subscribes to the vié;i%; Coryllas that this
early atekechasis follows the blockage of bronchi or Bronchioles
by plugs of mucus. Iﬁ will be remembered that Corylles went so far
as to gdvocate brochoscopic suction in early pneumonia when there
was evidence of associagted collapse.

It should be noted that the diminution of lung vdlume seen in
these cases is not the pievture of acute massive collgpse. In the
latter, a large bronchus is obstructed and the radiologiecal
aPDéarance is unmistakegble. The moderate or slight degreé 6f o
collapse is mbst probgbly due to a mere peripheral block e.g. by
exudate in the respiratory bronchioles and al®eolar ducts,
colncidental with or even preceeding the outpouring of exudate
into the glveoli: Rapid absorption of the small gquantities of the

'Iid remaining in the alveoli at this stage would lead to a uniform
atelectasis, radiologically indistinguishable from the true
tonsolidgtion,

The evidence of sollapse was most commonly noted in affection
of the left lower lobe, which is in keeping with the well known fact

that ¢ : chronie pulmonary disease, especially bronchiectgsis




Plate 7.

Consolidation d'orsal segment right lower lobe
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i(usually the result of unresolved atelectasis) has this area as itsq
favourite site, In a follow up study of 400 cases of bronchiectasls
at Massachussetts General Hospital, Perry and King (1940) noted
involvement of the left lower lobe in 44%. Of 166 lobectomies
performed for bronchiectasis, Tudor Edﬁafds (1939) reported that
92 (55.4%) involved the left lbwer lobe. During 1940 - 1941, the
writer iﬁvestigated 24 cases of brochiectasis in British troops;
15 (62.5%) of these affected this lobe.
Central Eneumogga. |

A study of the segmental anatomy of the ldngs (see later
section) shows that hhefe is only one brqﬁghoepulmonary sggment -
the cardige lobule -~ which has not g surfsce gdjacent to the chest
wall (Diagram IV). Consolidation of this segment might accurately
bé termed a central pneumonia. No such involvement, however, was
recognised in the present series. The term has too frequently been
used by the clinicign to describe g patient in whose chest he eannot
iocate physical signs of consolidgtion, ,who looks the picture of
bneumonia and does indeed, at a later date, show typliwal signs of
bneumonie consolidgtion. Bxperience with such eases. has shown that
more careful examingtion will often demonstrate an area, albeit
minute, of diminishedAair entfy and that radiological examinatidn
in more than one plane will show up the pateh to be peripheral.
The P.A. film will often demonstrate a "éentral pneumonia™ or
"Rilge" consolidgtion when a_ 1ateral view shows it to be, in ‘fact,
alinvolvement of the dorsal or aﬁczﬂ.segment of the lower lobe

whieh has been superimposed on the hilar shadow. (Plate 7)e




Large effusion (empyema) in right horizontal

interlobar fissure.

ilate Jeo
*Bmal-l effusion in left irruerlobur fissure.

This resembles a consolidation of anterior bssic

Sv.segment of left lovaer lobe.

/s T #
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These obsex;vations 1ead the writer to agree with ‘ﬁae, that
'!cehtral- pneumonia® is in most cases a iniSnomer.
’ Fluoroscopy was of speéial value in demonstratingg interlobar
pleurisy and small collections of fluid. A P.A. film may not
differentiate with certainty an interlobar effusiqh from segmental
consolidation in an adjoining area. aAn éffu;ion in the upper inter-
lobar fissure may simulate consolidation bf the lower part of the
upper lobe while a collection in the main fissure may be difficult
to distinguish from middle or lower lobe consolidation. The lateral
view clearly differentiates these conditions. (Plates 4,5,8 #d9)
Loculated pleural fluid also, can be accurately locaglised by views
in different plehes. |

A rgdiographic study of these African chests confirms one's
impression thatAthey have had very little in the way of previous
infection and dust irritation with which to contend. They ha\lre
virgin lungs like those of an infant; with clear parenchyma and
_abéence of those hilar shadows and pronounced vascular markings 4
which wefggcustomed to conéid’er normal in Europeans. Recently the
writer mistook a radiograph of an African soldier for that of a
Buropean and later found that the patient had previously been a

regular in the French Army and had spent ten years of his serviece

in the industrisl towns of France!
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PATHOLOGY,
Four deaths ocecured in the series, a mortality of 0.55%.
All, however, were admitted during the first three months of

1944 and they represent a death rate of 0.82% for cases seen

during that time.

gse I was a man aged 24 years, with two weeks service, who died
after 10 dgys in hospital. Severe continuous hiccough had lasted
5 dayse. - ‘
' At Post Mortem, the lungs showed grey hepatisation of both
lower lobes. Several small suppurative lesions were seen gt the
base of the right lower lobe, adjacent to the diaphragmatic
pleura., Trachea and bionchi showed fairly intense congestion of
mucous membranes.
Microscopic Findings. $Some of the alveoll were nearly empty, others
showed g coarse fibrinous reticulum. There were ting hgemorrhagic
areas, infiltrated with polymorphs. The aglveolar, walls were
thickened with congested and distended capillaries. A section from
the base of the right lover lobe ghowed an abscess cavity cbout
3 mm in diameter. The picture was that of a resolving lobar
rneumonia with sbgocess formation.

CGase II. A Private gged 55 years, with one week's service, was
admitted with pneumonia of both lower lobes. He was seriously ill
from admission and did not respond to full courses of sulphgpyridine
(39 grams) and sulphathiezole (30 grams). The sputum did not yield
. pmeumococei. R.B.C. 2,700,000 per cmm. Hb 48%, W.B.C.30,000 per ccm.
He died 17 days after gdmission. P : ( 4th day )
Post Mortem Findings:The left lower lobe showed red hepatisation,
the right upper and lower lobes resolving grey hepatisation. The
right middle lobe was aerated but appeared to be in the first stage
of resolution of a similar process. A thick greenish gelatinous
materigl covered,and was adherent to,the right pleural surfaces. It
was not fluid or purulent and seemed most like an old-standing
tu@erculous pleurisy Trachegl and bronchial mucosae werc only
slightly inflgmed. '
%%%;gﬁggﬁig_ﬂééélggéf?h-PaPtS,.the alveoli were almost empty, in
7 er places,.they still contained fibrin gnd polymorphs. The
alveolar walls were thickened., Vessels weré not conrested and there

heialied g egy dis L S

gi;eolar Wwalls were thickened. Vessels werg not congested and there
borg few red cells to be seen. In one part, there was a cavity
ered by dense masses of polymotphs. Resolving lobgr pneumonig

With minute gbscess formation.

ggg?;%ég'IQii soldier, aged 17 years, had 7 days serviee and was
wit note fr so ma oo s _

) a e from un%t.medlcai officer "Temperature 99,4C%p
Collapsed on parade. Pharyngitis. Chest normal". Tenperature was

———
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1602, 59°F on admission. He walked from the awbulance and was only
slightly distrecsed and dyspnoeic. Maried naso-pharyngitis. Signs
of pneumonic consolidatvion right upper lobe posteriorly. He died

7 hours after admissicn.

At Post Mortem, there was congolidsgtion of the posterior scoment of
right upper lobe and g smaller pateh in the right lower lobe. A
layer of soft mucoild materigl was present over the surface of the
right lung. The tracheal mucosa wWas only slightly inflanmeds
Microscopic Findingse The alveoll were packed wWith red blood ceclls
and polymorphs. In parts, the cellular congestion was so great
that glveolar walls vwere difficult to distinguish gnd in other
places, there were tiny collections of polymorphs suggesting early
focl of suppuration. Conclusion:Severe early lobar pneumonia.

Cgse IV. A Private gged 25 years with 4 weeks' service, was

gdmitted with generalised bronchitis. Temperature 103°F. Tregted

with course of sulphapyridine. Two days later there was consolidation
left lower lobe and next day, pneumonia right upper and middle lobes.
5th day. White cell count 15,000 per cmm. Sulphapyridine discontinued
at 28 grams. Sulphadgfazine course started.

6th, day. Little change. 8Signs of fluid left base,

7th, day. Improved in morning with normal temperature. In gfternoon,
vomited gnd died suddenly.

Post Mortem Findingg: Straw coloured fluid was present in left
pleural cavity. The pleura was thick, yellowish ghd adherent like

an old empyema. There was consolidation of left lower lobe and

grey hepatisagtion of right upper and middle lobes.

Lo _summarise,

1., The four deaths occurred in recruits with less than a month's
service,

2+ All showed pathological lesions consistent with g diagnosis of
lobar pneumonia.

3. - Three showed evidence of 0ld pleural disease.

f% 4. Suppurative changes in the lung were present in three cases.

5. One patient died as a result of continuous hiccough lagting five

days and probably related to suppuirative lesions in the lung

-4 adjacent to the left hemi-diaphragm.
1 Another death was associated with well marked aneemia.

-} The third patient presumably died from a severe, toxic right upper

lobe Pneumonisg.
suaden

. The fourth had,gcardiac failure on the seventh day of extensive

- bilateral pneumonia which did not respond to sulphonamides.

P
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COMPLICATIONS.

Serious complications were remarksbly infrequent, 611 (83%)
of the pneumonig patients were discharged from hospital by the
14th day after admission. Only five patients were discharged from the
service on medicdl grounds with sequelae of this pneumonia. Three
of these had hegled empyema, one had fibrosis and collapse following
resolution of an abscess and empyema and the other had unresolved
consolidation with g severe and resistant anaemia.
EMPYEMA. Five cases occurred, two during the epidemic and three in
later months. Pneumococei were isolated from four of these and the
fifth was sterile after large doses of sulphongmide. Threg
recovered after open drainage. One was associated with an abscess
of left lower lobe gnd both conditions cleared with repeagted
aspiratidn and posturai measures, lea\iing some residugl fibrosis
and colhapse'. The other was loculated and cleared with similar
conservative messures, |
ABSCESS.One sbscess .of right upper lobe was seen during the epidemic
reriod. Its relatibn to the prevalent pneumonia was doubted, In
another patient, the sudden expectoration of three ounces ov’fj’)us
suggested evacugtion of an abscess, but there was no eviden;:e on
X-Rey examination immediately after. In yet another case, there
Wwas evidence of cavitation on X~Ray of a right upper lobe
pneun?onia, which resolved satisfactorily with routine treatment.
ELEURAL FLUID.A smsll sterile pleural effusion, showing a
Preponderance of polymorph leucocytes, seemed to be a hot infrequent

- 8¢companiment. It was found on X~Rgy as a faint haze in the
im“ s T
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cosﬁoeéhrenic sinus s or by exploratory aspiration of'thé'pleural
cavity while angesthetising the chest wall for lung ﬁuncture.
INTERLOBAR EFFUSIONS. These were usually small collections of
fluid, found on ¢ foutineQ fluoroscopic examination,in the
interlobar fissure adjacent to a consolidated segment. In nearly
every casé, this resolved rapidly, did not appreciably lengthen
~ the man's stay in hospital but sometimes accounted for a lack of
immediate responée to treatment. Thickening of the interlobar
geptum was a still more common finding. The incidence of pleural
involvement, recognisable on X-ray examination as thickening or
actugl fluid collection was in the region of 12%. One case of
pneumococegl interlobar empyems was seen and this cleared with
repeated aspiration.
CQLLAPSE, Clinical and radiological evidence of early collapse
has already been referred to as a common feature of these
Pneumonigs. In ﬁost cases, the area of the lung rspidly expanded
but in g few, persistence of the collagpse accompanied failure of
response to sulphonamide and delgy in resolution. This was
commonest in left lower lobe affection. »

It was treated with large doses of emetic cough mixture
combined with postural measures. The patient was instructed to cough
into a receptacle on the floor_at‘the opposite side of his bed
from the lung affected. This was designed to produce frequent
movement rather than true postural drainage, for which such

L4 "
intermittent tilting is quite inadequate.

DELAYED RESOLUTION. The principsl causes for failure to respond to

chamtherapy and for delay in resolution were:-
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(1) Associated collapse. (2) A small pleural effusidn.(s) Angemiag
(4) Underlying chronic lung disease such as bronchiectasis or a
tubercﬁlous focus.

MALARIA: This disease hardly need be considered in the study of
pneumonia in these adult nativés, although the hospital was
situgted in a‘hyperendémic malarial zone. Scanty M.T. maglaria
parasites were present in blood films of a few patents but the
condition had no deleterious effect on the course of the pneumonig

and antimalarial drugs were never prescribed.

| Simpson (1944). and MacNaught and Murray-Lyon (1943) describing
pneumonig in West African troops, also formed this conclusidn.
These writers, finding only six positive blood films in 375 patients
with respiratory infecfions, coupared the picture with Qhat of
Buropeans, in whom any acute infection seems to allow latent
malaria to manifest itself and call for specific drug thergpy.
PNEUMOCOCCAT, MENINGITIS. Three fatal cases of pneumococecal

meningitis grose during the epidemic period. Not one of these,
however, was associated with pneumonic consolidation, so their

~ inclusion in g list of complications is hardly warranted.

,;i J]MFPIOEL The high incidence of this complication (6.5%) is
probably the most striking fegture of these pneumonias. It is, of
course, quite out of the ususl British experience. at home.

Jaundice oceurring with pnéumonia is usuglly considered to

1. be of toxic variety gsnd there is evidence that this was the case

in the present series.

e 3

Upper lobe pneumonia, especially right-sided has long been
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recognised as a speglally severe form of the disease with Very
ﬁigh temperatures, delifium ete., and this was our éxpefience.‘
Right upper lobe consolidation had an extraordinargly high incidence
of jaundice (21l.5%): this was not the case with the left upper
lobe varieiye. |

In the writer's experience, the'degree of enlargement and
tenderneds of the liver (which was an almost constant finding in
the acute stage) was a sound indication as to the severity of the
pneumonig. It was always well marked in the icteric cases. Jaundice
was never seen in these patients with upper respiratory
inflammation alone.

Findlay (1944) records the incidence of jaundice as 59 (4.8%)
in g series of 1225 pneumonias occurring in West African Troops
and discusses the probable aetiology. 117 (9.9%) showed the sickle
cell trait but only 11 of these were jaundiced. He concludes that
sickling is not the primary cause of jaundice but may be g factor
in certain cases.He excludes infective hepgtitis, seirthosis and
Primary carcinoma gs likely causes and péints out that there is
no evédence of hagemolysis in these pneumonia patients.

Assuming then that jaundice is due to the getion of bacterigl
toxins in the liver, one must explain why it is so much commoner
in Africans than Europeans. One probable reason, already noted,
is the high incidence of upper lobe infections. This has also been
repobted by MacNaught and Murray-Lyon (1944) in West African Troops
and by Raper (1944) in East Africa,.

Findlay points out that pneumonia among recruits is always

Characterised by a higher prevelence of jaundice than in seasoned
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troops. He postulates that the increased liability of tl}e African
recruit to jaundice is correlated with the deficient diet on which he
has lived before joining the service. It will bexmambered that

61% of our patients had less than four weeks' service and a large
prbportion showed evidence of malnutrition and avitaminosis.

The importance of protéfn in normal liver metgbolism is a
matter of fairly recent recognition. Marshall (1944) reminds us
that the incidence of jaundice is inclined fo rise in times of
economic stress,.with consequent dietary insuffiency; he adds,
very rightly, that in places such as Weét Africa, where the stgple
diet is low in protein, the igcidence'of all types of liver disease
is very high. Certalnly, in Gold Coast,it is common to find some
degree of hepatic cirrhosis,usually microscopic, st routine

autopsies.

TREATMENT.

‘ The drug of choice was sulphapyridine and this was given to
629 (36%) of the pneumonia patients. The drug was starte& on the
day of admission in 482 of these.

Reasons for preference were:-—
l. the therapamtic effect equalled that of the newer sulphonamides.‘
@ 1% was in more plentiful supply.
5f toxie'effects or even umpleasant symptoms were most unusugl.

The standard course given was 25 grams by mouth, starting

With 2 grams and followed by 1 gram four-hourly. In very toxie

Patlents, an initial intravenous dose of 1 gram might be given or
e
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2 grams orally . - be contihued for three or four doses. One had
no hesitation in prolonging the course to 35 grams or even 40 grams
in severe or resistant cases.

In a venyA@ew, whose temperature showed no response after three
or four days treatment, the drug was changed to sulphthigzole or
sulphadiazine with seemingly good effect.

A smaller total dosage, usually 20 grams, was administered
in ver mild pulmonéry cases or in those patients (50 were so treate&)
who showed only respiratory signs. None of the latter developed
1ung,involvement,\evidence that the drug had an effect in gborting
pneumonia. In pharyngitis cases temperature invarigbly settled
within g few hours of commencing the drug. With tonsillitis, sinus
and ear complications however, it appeared to have much less effect.

Sulphadiazine, in similar dosage by mouth, was given to 46 -
pneumonis patients and melphathiazole to a smaller numbef,

One did not note any difference in thergpentic effeet as
compared with sulphgpyridine.

In the tregtment of gonorrhoea, it is elaimed that intrg-
musculgr injection of g suspension of 1 gram sulphgpyridine given
on four successive days, haé an effect comparable to that of an
oral course of 25 grams of the drug. This method of tregtment wsas
tried out in six patients with pneumonia. Apart from adding
considerably to the discomfiture of the patient, it had no effect
Whatsoever, either on the temperature or on the course of the

disease,

Ancillary methods of treatment were simple. Careful nursing

with a baek rest during the short acute stage, copious fluids and
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alkali‘st.: and nocturnal sedative during the first 48 hours, seemed :
gll that were necessary. Fresh alr was ensured in opeh-ended and‘
op;;r;:;“'viildoxved wards. Oxygen was used only in acutely distressed !
patients. These measures wkone werc used in 58 mild and moderate

cases of pnewnonia who had no sulphongmide. Pyrexia subsided rather

slowly two or three days after one would have expected with
chemotherapy but’in the majority of these, the length of time

before fingl resolution was little different from similar cases

treated with sulphonamide.

The patients were not confined to bed longer than they wished
gnd in the majority of cases, they were getting up to the latrine .
the day after admission.

For a short time at the height of the epidemic, hogpital beds
were in such demgnd, that one was obliged to return the uncomplicated
pneumonia patient to his unit on completion of the sulphonamide eourse,
on the £ifth or sixth day. Such men vwere excused duty for several:
days. 186 paticents were thus dischaz’ge& from hospital on or before
the seventh day of asdmission and 21l these had resolved, or glmost
80, in this short time. ©Not one returned with an immedliate rélapée.
Bight were re-admitted within five or six weeks with what was‘
apparently g fresh pneumonia infection.

It will be understood then, that this rather unusugl form of
epidemic pheumonig was of relatively mild type. In later months,

When a proportion at least of the cases were of typical pneumo-

coceal lobar variety, the gverage period before complete resolution

and the duration of stay in hospital were considergbly longer (Tgiie Iv)




B P

he ig

oy &

The African tolerates sulphopryridine cxtremely well;
unpleasant symptoms o toxle gigng gre procticolly never found,.

No cosco ol azsranulocytosis, urlingry suppressioh,
or spparently rcelated serous peurgl effusions were echcountered
and there was certainly no evideﬁée that the drug retarded resclutisn

What was gpparently a haemolytic angemia occurred sfier 65
pramp sulphapyridine (given in two courses) in a lad aged 19 rears.
His nutritional state was below par and obvious signs of
gvitaminosis were present. Bickling tests were negative,

Haemoglbbin recached 25% level., He reagcted well, however, tc blood
tr fugion, liver and iron,and his.pneumonia, which had been
resistant to treatment, slovwly resolved.

The African gsoldier is a modcel patient, without g shgle of
anxiety as e know it in many Buropean patients. The very Tcv
gxceptions one can rembmber, have occurred with nursing orderliy
patients cr other educagted men., I he suffers gny unpleasasnt
effects from salohonamide, one rarely hears him voice gny complgint.
As Simpson (1044) states;"he is either well or ill; there is no
half way™. Althouih it is the Ffirst time he has ﬂVervslepﬁ on g

bed or between clesn sheets or hg

s been prop erlj looked ofter

when sielz, he gﬁlyfagpﬁeciaﬁésfﬂﬁis*uﬁiil”tﬁéA7ime#wh€hfhefdoheife
Tit for duty, which is usu 11; some doys before the mediegl cfficer
agrees to discharge him fr m,ho Tale
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SPRCTAL INVESTIGATIONS.
ﬂ;rst Test. '

Samples of Blood serum were taken during the epidemic
period from twenty pneumonia patients about the fourth and
fbufteenth day of the disease. These were sent by air to thé
Bnergency Vaccine Laboratory for influenza virus serological.
reactions. ‘ l

Lieut. Coldnel PFrancis reported that one of the pairs of
sera showed a significant rise in influenza B., virus agglutinins
and.one other was probably significant for influenza A virus.

0ld luti
Recent 11terature has drawn attention to the high content

of cold ggglutinin in the blood serum of patients suffering
 from catypical or "wirus-type" pneumonia.(Peterson, Ham and
Finladd,1943).

Using the technique described by Turner (1943), tests were
carried out on the sera of early and convalescent patients in an
‘enduwour to demonstrate their presence.

There was uniform absence of agglutinin in significantly

high dilutions.

Animgl Experiments.

Intranagssl inoculations of Seitz filtrate of saline nasal
Waghings of patients into monkeys, guinea-pigs and mongooses,
failed to demonstrate a virus.

Using a similar ?echnique in mibe, however, Brigadier
Findlay got g bron€ho-pneumonia with two such samples. The first
Was obtained directly, thecother after one blank mouse passage.

This strain was passaged successfully into a second lot of mice,
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Other experiments, with negative results, included intra-
nagsal inoculation of SBeitsz fiitrate_of gputum and of post mortem
materiagl into similar animals. Direct intra pulmonary inoculation
- of monkeys with unfiltered material obtained from the pneumonia
consolidation by lung puncture also failed to reproduce the disease.

Lung Puncture.
It was felt that the African, like children, might have

difficulty in expectorating from the lowermost respiratory passages,
a possible explangtion f&r failure to isolate organisms other Phan
norﬁal upper respiratory commensals.
The appearance of the sputum however, hardly warranted this
" view and certainly in the later weeks, when patients with sudden
| onget and rusty sputum of typieal lobar ﬁneumonia were seen, one
had no difficulty in isolating the pneumococcus.
‘ Puncturce of the lung, or aspiration biopsy, was instituted in
an endggyour to isolate the offending organism directly from the

diseased gres.

IBCHNIQUE: The arsa of consolidation is localised by elinieal
eXamination and preferably confirmed by fluoroscony. The chest wall
over the areg is gngesthetised with novocain as for pleural
aspiration. A large bore sterile neédle, three inches long, with
stilette, is then inserted through the chest wall and pleurae into
the consolidated area. The stilette is withdrawn and the ncedle
Pushed gently to and fro for half an inch. Gentle suction with a
Record syringe may be gpplied during withdrswal of the needle. If
more than gentle suction is used or if it be applied too soon, blood
15 usually aspirated and dilutes the exudate. The fluid obtained
shoulq Till only the needle and should not appear in gpprecisgble
Quantity in the bgrrel of the syringe. Films agre made and culture

Plates inoculated by blowing the fluid out of the needle with the
Syringe,

| It was realised that the.proceedure Was not without danger

buf onl 3 ‘
¥y once g smgll haemoptysis viags induced; it lgsted Pive

| "iNutes and gmounted to abwukian ounce. In one pneumoccccal lobar

1
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vpneumonla so investigated a loculated empyema agppeared lagter, Thlé
was the only evidence of infection possibly conveyed to_the pleurg.
No other complication occurred.
| The procececdure Was carried out in 28 patients with well
marked pncumonic-consolidation, who had not yet received treatment
with sulphonagmide.

In 18 of these, a satisfactory inflammatory exudate was
obtained. Films were stained by Gram and Giemisa and showed
numerous pus ccllo, red cells and tissue cells.

Definite pauhO”OnlC organisms tere not 1golated by this
method from the pneumonias associated with upper respiratory
infection., Four smears showed scanty organisms of B, subtilis group;
one showed numerous yveast cells. Cultureg produced organisms of B.
subtilis group in six patients (including four seen on direct
smear) and in one or tvio others, isolated -eclonies, presumably
contéminants, included coagulase negative gtaphylococei, yeast
cells and coliform organisms.

A strikingly differént result was obtained when gix typieal
Pneumonccegl lobar pneuronias were thus investigated. These men
had rusty sputum containing pneumococci and the illness had a
sudden onset with ripgor. In four of thesc, a satisfactory
inflammatory exudate was obtaihed on puncture gnd in each,
pPneumococci were grown on culture. in three of theée the organiams
Were seen on direct smear of the exudate.

During production of local anaesthesiag for this minor
proceedure, an’ endsavour was made to aspirate any small quantity

of fluid present in the pleural cavity overlying the pneumonia.
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This was successful in five instances, when five or ten cubic
centimetres of a turbid fluié were obtained., Polymorph leucocytes
predominated in cstained films, no organisms were seen but in twd
fluids, B subtilis was obtained on culture.
Thié exgmination was not done as a routine. Sterile cultures
Wwere invarisbly obtained in the limited number of cases s0O

‘investigated.
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DISCUSSTION

Investigation and observation of this pneumonia epidemic
has failed to reveal with certainfy the exagct aetiology of the
digease. The story of the epidemic and the universal presence of
upper respiratory inflammation suggests some form of droplet
ﬁnfection which could be either viral or bacterials

It some ways iﬁ resembled ordinary pneumococcal pneumonila;
e.g. leucocyte counts between 12,000 and 24,000 per cmm, the
Alobar and lobular distribution and the excellent response to
‘sulphonamide. Against this belief, there was the characteristic
insidious onset with nasopharyngecal infection for two to four days
before the gppearance of pneumonia, the lack of rusky sputum agnd
the failure to demonsizate pneumococei by standard methods. The
low fatality rate (0.55%) is striking; one would expect this to be
much higher in pneumocoécal pneumonia affecting such undernourished
primitive ﬁatives who presumgbly lacked previous eXposure to such
infection.,

Andefson et alia (1942) have shown from a study of 1,940
bneumococcal pneumonias treated in @Glasgow 1938 -~ 42, that the
sulphongmides are most effective in the middle age group, within
Which our patients were included (all were between 18 and 40 years,
mostly 20 - 30 years of age). The fatality rafe in this age group
in their series (1007 patients) was 2.98%.

During later months of the period uﬁder review, when the

major epidemic had subsided, several cases of typical pneumococeal'

theumonia were seen. Thege patients had a sudden onset of illness
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with rigor, rusty spit contalning pneumococci and four out of six
lung punctures performed, ylelded pneumococci. These then, differed
markedly from the form of disease seen during the epidemic,

Simpson (1944) stﬁdying Lobar Pneumonia in African Soldiers
(West Africa November 1941 to July 1942), foun&@ that of 255
pneumonias, 159 were classical pneumococcal lobar type. He classifies
the remaining 66 as "Atypical Pneumonia" and used the term to -
designate "all forms of pneumonia which do not conform clinically
with typical lobar pneumonia- it is to be clearly understood that
virus pneumonia is not referred to". He found that these "atypical
pneumohias" were prevalent up to May and then most assumed typical

"lobar form. It seems not unlikely that the writer is referring to
a condition similar to, if not identical with, our epidemic
Ppneumoniag.

During the first three months of 1944, when the epidemic was
at its height there was a smaller epidemic occurring, among African
railway labourers, some sixty. miles from the station. 200 men with
classical lobarpneumonig were admitted to the eivil hospital.
SPutlim Was invarigbly rusty and contgined large numbers of
pneumococci., The onset of each case was sudden and response to
Sulphonamides exzcellent. There were Bix deaths.

It would seem certain that our pneumonias during the epidemic
Were not of typical pneumococecal type; certainly. not Type I or II,

which are ususlly typed without difficulty and produce characteristic

Tusty spit. A numb&F CEESEfhias do have a preliminary cold or
UPper respiratory catarrh and this is commoner with Group 4, which

18 also responsible for more typing failures (Anderson 1944 ).
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The few purulent complicsations seen (Empyema rate 0.68%) were
pneumococcal; three of the empyemas occurred in patients whb had
frank ;g;neumococéal pheumonia and it is possible that the others
‘were related to similar pneumonias o_ccurring as isolated cases
during the epildemic,

Tgpe III pneumococcal pneumonia is nowadays considered to be
an endogenous infection, encouraged by a préced_ent lowering of
resistance to pneumococeal invasion. It may be that we have been
seeing one of sihilar nature, a_primary virus upper Yespiratory
infection lowering the resistance of the patient to the revages
of such g secondary invader. Judging by the comparative mildness
of the diseage, the organism di‘rectly responsible for the pneumonia
must be of low virulence or one to which the patient is .normally
well accustomed. |

The only organism isolated : - fairly frequently from sputum,
lung puncture and pleural exudate, was of B, subtilis group. This
.organism, like the pneumococcus, is included in the group of
- "sputum commensals®, It is the Hay bacillus, is usually considered
ﬁon—Pathogenie and is a freqﬁent contamingnt on culture media.
Atconding to Axenf.eld (Muir and Ritchie), it may produce infection
of the eye with resulting iridocyclitis and panophthalmitis and
subcutaneous inoculation may produce a lethal effeect in mice and
gulneg-pigs if large doses of cultures are used. The possibility
that this was the organism directly concerned with the pneumonig

'Mfectrimls however, is not considered likely.
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In an epidemic of pneumonia where the causal organism cannot
be demonstrated, one must exclude Primary Atypical Pneuronia of virusg
origin. Recent extensive literature on the subject demonstrates
certain points'of similarity to this pneumonia seen in West Africa.
éhus Drew, Samuel and Ball (1943) describe three modes of onset:

1. like influenza with headache, shivering and generalised Pains
followead by cough.

2, upper respiratory infection with coryza, sofe throat, retrosternsg
pain and cough.

3. cough and pleuritic paine.

The sputum is mucoid, occasionally blood-stained and
contaips organisms normally seen . as commensals; pharyngitis is commong
the picture is diff;cult'to distinguish from influenza.

Young, Storey and Redmond (1943), in an article with similar
conclusions, show that repeated cultures fail to reveal convineing
evidenge of secondary baotérial invasion and blood culture is
invarigbly negative. They finaythe white celi count normal in
the early stages but later rising to 11,000 & 20,000 per crm.
Meibins, also Haight and Trolinger, allude to the insidious onset
With cough, malaise, headache and non-pleuritic chest pain and
tO;PhYSical signs which consist of suppressed breath sounds in
the early stages and reles later. Currell and Cowan (1943),
reporting an epidemic of primary atypical pneumonia of unknown
aetiology in an army camp in Louisiana, found thét ther
Tespiratory illnesses occurring in the unit showed identical

Symptomatology with the pneumonia cases and concluded that the
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illnesses might be milder infedtions of the same specific nature.
The distribution by lobes was the same as pneumococcal pneumonia’
but they claimed that "differentiation was usually possible",
Inoculation of spuuum, naoo—pharynweal washings and blood 1ﬁto
guinea-pigfs, mice, chick embryos and ferrets in attempts to
isolate the caussl virus were uniformly unsuccessful. Joules (1943)
states that atypical pneuhonia may show the same signs and
gpproximately the same mode of onse% as pneumococcal pneumonia;
Mung puncture should be used bhefore asserting that consolidation
ié non-pneumococcal, because chemothera@y, which most patients
will have had, may sterilize the sputum but possibly not the lung!

These then, are findings not dissimilar to these in the
present epidemic, and Table V shows that the distribution of
these pneumonias closely resembled that of 200 cases of Primary
Atypical Pneumonia reported by Campbell et alia (1943)

Reading the literature on atypiecal pneumonia, one is struck
with the varying descriptions of symptoms and signs and one reaches
the conclugion that it is not a single disease entity which is
being described but rather a number of related conditions. "A
virus has been isolated from some cases by using the cottonﬁrat
or the mongoose but the disease is probabiy a group of'conditions
caused by different aet&ological agents" (Brown 1943). Thus.

Dﬁ@ﬂe and his co-workers restrictedthe diagnosis of atypical
pneumonla to those in which there was definite radiological
evidence of g lung lesion and in which pneumococcal pneumonia

could be excluded,

There are various points in the descriptionswhich distinguish
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the condition elearly from our series of pneumonias. Thug there
‘would seem to be uniform agreement that primary atypical pneumonia

does not respond to sulphonamides. Pulse rate remains low in

relation to temperature, and respirations are rarely above 30 per
minute and never embarassed (lieakins) Relative bradycardia and
normal respiratory ratewere Jescribed by Haight and Trolinger.
The late leucocytosis described by Young, Storey and Redmond is
not found in other reports. Thus, in the paper by Megkins, the
leucocyte counts were redatively low, below 10,000 per cmm. B in
0% of cases and in Curell and Cowan's series, below 12,000 per cmm. ,1
in'95%.A11 Wwriters stress the paucity of physical signs as

compared. with the extensive X-Ray findings. "Atypical pneumonia

differs from ordinary pneumonia by its usuglly mild character, few
‘pPhysical signs, relative leucopenia, agbsence of bloody spadum,
hazy appearance on X-Ray and lack of response to sulphonamides"
(ﬁrown 1945): Infectivity would gppear to be cofnparatively low.

Radiological appearances are of various types: (a) a hazy, soft,

string-like infiltration- extending out from the hilus; dnto the
periphery, usuglly of the lower lobes; (b) a dense, circumscribed,
fan-like shadow; (c) a diffuse veil-like shadow occupying about
two thirds of a lobe and simulating atelectasis but with nd shift
°-_f the meﬁiastingm; it méy’ resemble that of certain types of lobagr
or bronc}m-pneﬁmonia but the density is rarely as marked gnd

¢ireumscribed as in pneumococcal pneumonis.
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In the present series of cases, X-Ray showed varying degrées

" of density slways lobar or lobular in distribution with associated

physical signs of consolidation comparatively well marked at some
stage of the illness;

Ténderness of chest wall is not mentioned in the literature
of atypical pneumonia.

Peterson, Ham and Finland (1943), also Turner have drawn
atteni:ion to the high content of cold agglutinins in serum of
patients suffering from primary atypical pneumonia. As alfeady

mentioned, there was uniform absence of such agglutinins in our

cases.

A three to five day fever, with malaise, headahce, general
aches\ and pains axid with pulmonary complications in a proportion
of the cases, ‘is in keeping with g diggnosis of influenza. Most
of the patients complained of pains round the front of the chest
8s a predomingting symptom. Although nasal and pharyngeal signs
Wi_th a couph and scanty spit were invarigbly present, the African
seldom complained of these, being more concerned with the

manifestations of general illness - "headache, fever and pains in

.the chest™,

) That the infection was due to a true influenza virus is
unlikely. Of twenty pairs of sera examined, only two showed a

signj . . . . .
ignificant rise in influenza virus agglutinins.

The symptoms, as experienced in Buropeans working in close
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WOrking in_close-contact with the pmtients, were those of common
"0016 with pharyngitis predominating; not one of these developed
‘a chest conplication.

As Stuart-Harris (1941) points out, the future may reveal the
existence of not two but g whole cluster of influenza viruses
possessing different serological and pathogenic properties, yet
showing in cormon -the qapability of attack upon the mucous membrane
of the upper and lower respiratory tract.

Donnelly et slia (1944) have recently described a minor
‘epidemic of influenza A infection in an R.A.F. unit. Pneumonia
complications and leucocytesis were unhcormmon. They noted that
éulphapyridine had definitely assisted the drop in temperature -
Yeing normal in each case before a total of 8 grams had been given".
This was our experience with the drug, even in the simple cases of :
pharyngitis.

Until,recently, it was though that secondary pneumonia is
necéssarily\diffuse and broncho-pneumonic in type. Increased use
of radiography has shown that mere localised single areas of
consolidation are quite common. Thus Kenhedy (1943) found such
gbnormal shadows in 100 people during mass radiography. 74 of these
had OOPYza or admitted symptoms of common cold within the preceeding
7 ~ 14 days. The distribution of the shadows (Right lung 49. Left
lung 30, Both lungs 21) was that expected from a descending infection

‘(e°mpare Wwith Table V). He found evidence of collgpse not uncommon

In these aveas and ascribed the shadows to "a low grade alveolar
Infectdon or deficient seration caused by swelling of the bronchial

Mcosa". Rams :
- A ay and Scaddlng (1959> describe g transient localised
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consolidation arising in the course of a catarrhal infection of the

. s : s e . s o1
respiratory tract. They term this "benicn circumscribed pneumonisg

and say that it produces few symptoms and is comnonly Tfound on routine‘

radiclogical examination.

Lobar pneumonis has been congidered, for practical purposes,
synonymous with pneumococcal pneumonia. B.C. Smith (1945) has shown
that in children in Wigeria, cases of pneumonia from which staph-

ylococcus aureus was isolated, were of lobar type. Too often, he

gaid, the setiolozical significance of pneumococci, isolated from
the sputum and typed, is taken for granted. In other wards, a few
- pneumococei in the sputum, even il they belong to a pathogenic group,
may be an incidental Tinding. Staphylococcal pnéumonia has long
been recognised ags a complication during influenza pandcmics;
minute ébscess formation was scen in the lungs of two of our patients
who cgme to gutopsy but the severe suppurative ind neérotising
lesions charactcrisitc ol staphylococecal infection did not ocecur.

E, Davis- (1944) has described the pulmonary complications
seen during a recent influenza epidemic in Eagland, November 1943,
"White cell counts vere essentiaglly the same as in primary lobar
pneumonia. The sulphonamides had no obvious cffeet in at least 12
of the 17 cgses ~-+...Concurrently with the influenza epidemic,

Primary lobar pneuronia became much more frequent.....,It may be
that a number

but there was

of these cases were really influengal pneuwnonigs,

ot encugh clinical evidence for so regarding them".

That a Piltrgble virus spread by droplet infection was the

cau 1w Pl < . 7. o . . )
Sative agent in the primary respiratory infection of the present

®idemic, 34 e . '
: » 15 supported by the extreme infectivity of the condition
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énd by thé successful transmission of disease tovmice with Seitz
'fifiltrate of saline nasal washings of patients. The very early and
‘Hbronounced leucocytesis suggests that secondary infection by
organisms, presumably already present as normal inhgbitants on
the inflamed mucosa, took place almost immediateiy. Onset.of
.pneumonia uas usually delayed for a few days and this also was
appéréntly due to ohe or more similar organisms, indistinguishable
from those of the normal flora of the respiratory mucoss.

+ The reason for localisation of pneuwmonia to a certain
individusal lobe or segment of a lung has always been to thée writer
a matter for speculation. The frequency of eanly clinical evidence
of collapse in these pneumonisas suggests that deficient aeration,
cagused by swelling of the mucosa or blockage, by a mucaus plug,
of ﬁhe Bronchus supplying the segment, produces a state of alfgirs
conducive to infection by organisms already present in the finer
air passages of the affected area. Kaunitz (1940) postulates that
upper respiratory infection may be complicated by g localised -
"atelectasigh which, when infected, produces a pneumonia. It is
well known tﬁat such multiplication of organisms does take place
in a lobe or segment collapsed by more chronic disease or foreigh
b0dyy It may be that a similar mechanism plays a paft evenvin the
early stages of primary pneumococcal lobar pneumonia.

It was of great interest to see a similar contagkous pneumonig
Which affects cattle in the Northern Territories of the Gold Coast
and -in other Colonies of West Africa. Stewaft (1943) describes it
85 a disegse caused primarily by a virus which Tpathogenisesf one

or P
SeVeral of the oragnisms, already present as usual inhgbitants
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- of the mucosa but which, in itself is comparatively benign. The
- getual contagious pneumonia in cattle is preceeded by a general
coryza, the effect of the virus per se."

A small localised area of pulmonary inflammation was a fairly

frequent finding during the epidemiec. Physical Signs consisted of

scanty rales confined to a small area or segment of a lobe, without
evidence of true consolidation and with little to be secen on X-Ray.
Qftemn, the patient éould localise the pateh acecurately by pain and
tenderness. Nomenclature in this type of case is difficult; by the
older clinicians, it was termed " g patch of congestion" or even

"threatened pneumoniag". Neither of these make a satisfacbory

=

dlagnosis on an Arny, or indeed on any other hospital case sheet.

The term pneumonitis has been revived in recent years but unfortunate-
1y has been used to describe a variety of different conditions

such as primary atypicél pheumonia or even capillary bronchitis.

One would like to see the term "focal pneumonitis" reserved for the

gbove type of locslised inflammatory parenchymal lesion.

The infrequency of both early and late complications of E
bheumonia in Africans; can be explained in part by their mobility
abd activity during the illness. Tt is unlikely that bronchiagl
meous plugs will remain in situ for any length of time when the i

‘Patient is walking about the ward on the day after admission! This

%80 surely be a lesson to us. Now that sulphonamides have almost
abolished the dreaded risk of heart failure occuming later in the' |

e Caf :
ourse of the illneds, we should encourage our younger pneumoniag

Patients to move about or at least do simple postural exercises in

bed
s @S soon as the more acute stage has passed. Hnfortunstelynurses
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451'~e still taught to care for these patients on o0ld fashioned lines,
thus increa‘_sing-f the risk of cﬁronic pulmonsry disease. Breathing
exercises zloune are probabl; of less value,having the effect of
encouraging lung expsnsion only if the alr passages are clear. Indeed

it is conceivsble thal more harm than good might come of forced ﬁ

breathing before the nucous plug has been expelled. Coryllos,in America,i"

has advocated bronchoscoplic aspliration in these cases of pneumonia
showing evidence of collepse anG althoughothe method iésce routine is

considered soriewhat «rastic, one can believe that in skilled hands it

e

¢

mighlt bene:it some of these ’patie’nt's. ,
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I

CONCLUSTION,

The epidemic was primarily one of upper respiratory infection,
spread by droplet infection, aided by overcrowding and probably

 _’duettQ a virus. ‘

In EuropeansAand in seasoned African soldiers, the illness
did not progressbeyond this stage of naso-gharyngeal inflammation,
with symptoms akin to those of common cold or 'a mild influenza.

In the majority of recruits the condition went oh to
pneuronia. The principal reasons for this difference in
susceptibility were an agppreciable degree of malnutrition in these
men and the fact that théy lacked previous exposure and sonsequent

© immunity - truly they were "raw recruits". Other factors such as

angemia, fatigue, chill and inoculations are suggested.

This pneumonia had certain points of resemblance to typical
 pneumococca1 lobar pneumonia and to primary atypical pneumonig of
  vifus origin but sufficient contrasting Tegtures were found to
 ’distinguish it Tfrom each of these.

. The segmentsl distribution, failure to isolate specific

erganism and various other features suggest that psrenchymal

in£gdtion was caused by an organism or organisms, normally found
gsicommenSals on the upper respiratory mucous memhrane, which had
 ?g§ined access to the lower respiratory passages by way of an
~,;3hflamed mucosa. We are thus reminded of the essentiél continuity.
béf;the whole respiratofy,mucous menbrane.

; Well-marked leucocytosis and most satisfactory response to

sul e o R ~ S .
= Phongmide favour & - bacterigl, rather than a viral, agent in




o4.

- the pfoduction of lung consolidation.. Yet the only brganism

‘grown significently often on culture of sputum, lung puncture
exudate and pleural fluid was of B. subtilis group, which &s usually
considered a contaminant. In a susceptible person, such organisms
might be expected to become pathoggnic in an area of lung improperly
gerated. Other writers have produced evidence to show that diminished
air entry in a lung segment may occur during the course of gn upper
respiratory.infection, by swelling of the mucosa of a finer bronchus
or by plugging with tenaccecous mucus. In these pneumoniés,there was
both clinieal and radiological evidence of such early associated
alveolar collagpse.

The epidemic bears a striking resemblance to a smaller one
described by Shore and Passmore (1943). 54 Indian soldiers were
admitted to a hospital in the Middle East withﬁ%neumonitis”
gssociated with upper respiratorylinfection. Polymorph leucocytosis
was well marked. being as high ags 61,000 per cmm., in one of the
cases; No specigl organisms were isolated from sputum, blood or
lung puncture. The epidemic occurred in the cool seadon, when the

nights were cald and days warm and dry.
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T SEGMENTAL ANATOMY OF THE LUNGS IN RELATION TO PNEUMONTA.

Ot ——

As physician and bronchoscopist in a thoracic surgery unit
the writer was specially interested in anatomy of the lungs and
bronchi, and experience with these pneumonias has helped to enhance
his knowledge of the subject.

Lipiodol bronchographic studies made during preoperative
pulmonary investigations and bronchial injedtion of post mortem
lung specimens demonstrated that the lungs are a collection of
easiiy recognisable and fairly constant bronqho-pulmonary segments,
each supplied by a twig from the bronchial tree. This segment or
lobule-seems indeed to be replacing the lobe as the surgical unit
and this necessitates a thorough lknowledge of segmental anatomy
if foreign bodies or disease such as bronchiectasis, abscess or
atelectasis are tSE%ccurately localised before operation.

Three hundred years ago, anatomists made g study of the bronchi
by filling the air passages with fusible metal and removing the
lung tissue by corrosian, but no detgiled deécription Was given
- WAtil that of Aeby (1882). In 1889, William Ewart, physician and
P%th°10gist in the Brompton Hospital, using the 0ld method of
fusible metal casts, gave g minute and accurate account of the
Pamifications‘of the tracheo-bronchial tree.

- Bronchoscopy, first demonstrated by Killean (1897) was furthef

devel
"S0Ped by Ghevglier Tacikson after 1904. The study of
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bronchogranhy began in 1917 when‘Waters, Boyne-Jdones and Rowantree
{ ﬁade XJRay studied in living animals with 109 iodoform in olive o0il;
the following year Jackson studied the humanvtracheo-bronchial tree
£§ X-Rays after injection of dry bismuth subcarbonate powder into
the lower passages; Sicard and Forestier (1922) are usually
considered the pioneers of modern™lipiodol" bronchography, their
original prescripbion of 40% iodihe in poppy seed oil being still
that iﬁ conmmon ﬁse to-day.

Despite these advances in visualising bronchial pathology, it
was not until the adt¥ent of modern thoracic surgery some 10 years
later that an interest in the normal anatomy of the bronchial tree
was revived. Kramer and Jonés (1932) demonstrated the division of
the lung into segments, each supplied by é well defined bronchus.
Nelson (1934) in a short article on Postural Drainage of the lungs,
gave g concise gececount of the course and nomenclgture of the
bronchigl branches and his diagrams are frequently referred to and
reproduced to-day. Churchill and Belsey (1939) gave g similar
account with specigl reference to bronchography and the surgery
of bronchiectagsis, their description gnd diagraﬁs being in the main,
deduced from 1ipiodol'studies in the living patient.

.Mbre recently Foster-Carter (1942) published detgils of g
 'method of producing corrosion casts of the bronchial tree, using
¢elladdin instead of fusible'metél, and before comingvto West Africa,
ﬁhe writer mgde studies using a similar technigue.

Briéfly, the method consists of the instillation , intothe

8lr passages of g freshly excised lung, of a solution of used X~Ray

film in geetone.

T"‘le 1 I1f? i + = [ h Hna o=l ~ s . .
.’L ung i1s bhuIl uUu_;J '\,l‘ldc‘d in g 3 ar contail’lj_np‘
(=3



concentrraved ulphuflc acid wh&ch, in the course of g few days,
corrcdes the oronie tissuc, lecaving g »other bésubtiful solid

. e}

t of the

o
&)
6]

iz thaet o2ir bubbles
frecuently breni the continuity of the finer brenches and that the

cgst in itzell is oo extremely dclicate.

Poster-Carter found that his casts brought tc light certain

i
i

points hich vicre ot va rlance wWith previous accounts ond he
undertocl further investigations of dizgections gnd bronchograns
in order to supply the omissions and clarify obscurities in former
desériptions. He published his rcoults (1943) as "An Outline'of
Bronchial Anatomy" ' -

The present series of pneumohias has demonstrated to the

writer that " a Knouledwe of the segmentgl angtomy of the lung

is of importance to the physieian in charge of non-~surgienl

pulmonary casces as well as to his surgical eclleagiuc. As glready
mentioned, one has been struck with the ezscntial segmental
distribution of these pneumonic consolidcstions, studhed ciinicclly
and radiologicglily. An opportunity thus arose for the Turther studiie -
fo'broncho~pu1m0nary anatony.

g referred to sbove, the guthors sre agrced

on most points as ?egérds he anstomy of the tracheo-bronchigl tree.
Minor differences of opinion arise with regard to nomenclature

and to branches of the upper lobe bronqhi. In a modern "Textbook

of X~Ray Diagnosis" by British au thors, the de scription shows rather
more’Variation. These differenccs are well 1lluutrated -in gpproximate
rGPPOdUCtl”HS of one diggram from each of uhesefarulcles, por‘“aylng i
a lateral view ‘

<

the left bronehisl tree. (Diagranm II). ' i




(a) “"ntero-posterior. (tr) light Lateral.

Pneumonia axillary area right upper lobe. Lateral
view shows pectoral segment slightly involved.

..(a) <aitero-pos ter-Por. (b)

Nateral.
jr.late I-L

Pneumonia axillary area right upper lobe.

In lateral view, the pectoral segment is

seen to be
clear,

but the posterior segment is probably involved
note mediastinal retraction as evidence of partial
'collapse right upper lobe.



LisGRaM IT. Lefw views of tracheéfbronchial tree(lateral)

as portrayed in previous articles.
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LiiaJ
Ineutiohia axillary area left upper lole.

note the caleifiee Ghon Irinarj Complex in night lower lobe
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(0)

j-ntranasal technique with fixed posture.

upright position for preliminary local anaesthesia.
me anaesthetic (Anethaine 2%) is inserted into the nostril

from the blunt end of a Record syringe while the tongue
is firmly held in the exti'uned position.

lateral posture for filling the ,hole right bronchial tree.
aSlalthetichE Inserteci 111 the 66ne na™er "6 the local '

[3

b |



riaie Complete delineation of the Tracheo-bronchial Tree

in Two Stages.

(a) rtiitero*posterior. (b) Left Lateral.

(a)&(b) neft lateral bronchogram showing normal upper lobe tranche
and bronchiectatic lower lobe.

(¢) niitero-posterior (d)Right Lateral.

ic)u(a) . Complete filling of right bronchial tree.
.note the normal ”leafy tree” appearance..
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shat three are asrecd upon the course of the

e lcover lobes and middlc lobe (or 1ingula) but agll are

‘gt variance as rejerds the branches of the upper lobe bronchus.
fNélson shows 3he bronehus, after giving off the standard lingular
',fbranch, Aividing into two, the anterior supplying the pectoral
segment and the other agein dividing into arical and oxillary branghe&
" @hurchill ond Delsey depiet four branches, pcctoralg apilcal, dorsal |
;andkaxillary and péint out in smaller diagrans on variationg, that
kthe axillary branch may originate from gpical or even -the lingular
bronchus. Foster Calﬁcr ctates that the axillary branch does not
norhally exist in the humen lung, the ax 11]ury area bcing supplled

by latersl twiss from the anteriolr, posterior and gpicel branches.

He showed in his Tormer artiecle on the subject that other important
varigtions occur.

In the present pneumonia series, consolidation of nearly every
individual segment described in Foster~Carter's paper, was met and
confirmed radiologically. In severagl instances of upper lobe infeetion
consolidaﬁion seemed to affect only the gxillary area of the lobe, or,
at most, axillary and pectoral areas (Platcu 10,11 and 12); one
wondered if perhaps, Nelson and Churchill agnd Belsey were not correct
Uipostulating a separate axillary bronchus and segment.

To clarify this obscurity it was decided to msgke further
eXaminations of 1living and post mortem broncﬂ%rams and of upper lobe
dissections. .

It is probgble that thiS“differnce of opinion by aguthorit&t¥ve

Workerg on a p01nt which would seem easily dlscernable;sln part due ‘

to the fact that upper lobe hranches are rarely fully delineated in
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[
riate 16 .
Normal right bgo.rhqgram. Normal right bronchorr&r!,
lateral view.
tlais A2. , £laisUJsu
night bronchogram showing.. j_.eft.bronchogram showing
saccular bronchiectasis. . fusiform bronchiectasis of'
left lower lobe. e e gfk

boo w.r Coo esc
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a lipiodol bronchogram. For some ycars, the writer has used the
method of intrs-nasal lipiodol instillation with fixed posture.
(Plate 15). Some brondigrams thus obtained dem&étrate that
cbmplete upper lobe filling and, in fact, complete bronchial
aelineation of a single lung is possible in most cases by this
proceedure. (Plates 14 - 18). Owing to the relative density of the
upper mediastinum however, the branches of the upper lobe bronchi
are seldom so clearly seen as those in the lower chest in the
lateral view.

There are three most important points, well recognised yet
worthy of stress, in bronchogrgphky: each 1ung should be iodised
separasely with an interval of some days 7. between (c.,f.Plate 19):
an endeagvour should be made to £ill all segmental bronchi of the
lung at one time: a good lateral £ilm is most helpful and should
never be omitted.

While broﬁchoscopy gsupplies most accurate informatibﬁ“ on
the anatomy of the trachea and main bronechi, it is only in the
case of fhe lower lobes that oné can visualise the orifices of
the éégmental bronchi (alfhough the modern retrograde bronchoscope
does engble one to see a little way into the upper and middle
lobe ﬁ;onchi.).

Bronchogrgphic studies with materigl exeised at post-mortem
Or at operagtion are most easily performed with lung or lobe
slightly hardened in fornatlon. Elther ‘lipiodol or bismuth

emulsion can be used (Plates 20 « 23 ).

Dissectlons are 1nstruct1ve but photographie reproduction

-is unsatlsﬂactony (Plate gua ).




bilateral bronchogram. Note the confused picture

obtained in lateral view, owing to overlapping of bronchi.



i-uitero-posterior

Two autopsy specimens of right upper® and middle lobes,
injected with Lipiodol. Note in each case the three segmentary
branches of the eparterial bronchus and the two twigs of the

middle lobe bronchus.

flate 21.

Antero-posterior. Lateral.



Post-mortem nipiodol bronchogram of left upper lobe
ana linguia. note the three main branches of the upper lobe
bronchus,pectoral japical and posterior and the two lingular
branches. The axillary area in this case ps mainly su.plied

b* a branch of the pectoral bronchus.

Two antero-posteri®r post-mortem bronchograms, each
showing the pectoral and lingular bronchi arising
from a common stem.



Left-Upper Lobe and Linguia.

Light Upper Lobe.
(The arrow points to the orifi
of an axillary twig from the

pectoral bronchus.)

1late
The bronchial branches

Lissections of the upper lobes.

have been outlined with paint.
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Investication by the writer on these lines has confirmed

Foster-Carter's belief thau the axillary segmental bronchus, as

wch, does not normall occur and that the "axillary area® is

C'\

supplied by twigs from pectoral, dorsal and apical bronchi., One

of these twigs is usgually considersbly larger than the others and

it may branch fpom any one of the three segmental bfonchi; in the
"case of the left upper lobe bronchus, as Churchill and Belsey
demonstrate, 1t may even originate from the lingular bronehus.
Sometimes it may branch off so close to the main upper lobe bronchus
as to scem a2 geparate bronchus in itself. The faet that pneumonia
not infreqguently affects the vectoral segment and axillary area
together suggests that in these cagses, it is g branch of the pectoral‘
bronchus; this grrangement was seen in two of the upper lobe

'specimens disscected.

The lesser posterior horizontal bronchus portrayed by Shanks,
Kerley and Twining is inconsistant and was scen onee in ten
consecutige pairs of lungs didsected. Usually it is repreoented

>

by a superior bragnch of the posterior basic bronchus.

Varigtions in bronechigl agnatony described in the literature

and differmnces

()

£ opinion on the subjeet hgve concerned mainly
the branches of the upper lobe bronchus. These can be summarised
~ and reconciled as follows: the left upper lobe bronchus has four  3

 branches, apical, dor@al, pectoral and lingular; the former pair
¥ ther polr may arise from covmon stems‘(Platef33;); the
ttiigs from some or all of these branches%
7o sny one, freguently thc pectoral bronchus.

reroriiz oonly to the risht upprer lcbe bronchus with the




- LIaGRai ili. The tracheo-bronchial tree.

Schematic diagram with suggested nomenclature.
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The Surface Markings of the Broncho-

Pulmonarv Segments.

Right “ung Anterior Right Lung Posterior.

Left, j-jung interior. Left Lung Posterior.



LIsGRAM IV.The Broncho-pulmonary Segments.
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exeception that the middle lobe bronchus replaces the lingulsr brgoneh,

While shatory of the tracheo~bronchigl tree has been studicd

in detail &nd segmentation of the pulmonary lobes is well

~understood and illustrated in modern radiological textbooks,
(An Outhine of X-Ray Diaghosis by British Authors (Reprint 1945)
L Wis; London), it is surprising t hat one ean find no description

in the literature of the curface markings of the individual

3 Seb Crlll De

Cliniegl cxogminetion of thece notients with pneumonia affecting

‘g single serment, combined with radiological confirmation, has

yroduced an understanding of this surface angtomy, probably more

aééurate than could be obtained by other methods of investigation.

These photographs (Plategs.) illustrate the impressions so gained.

The surface mariiings have not a very acecurate definition as the.
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t0 cach other varies slightly in
:;dlffefenu lungs; in addition, physicsl signs related to one serment
~ may encroach slightly on the border of an adjacent sesment.
| Tt will be scen that g knowledzce of the surfsce angtomy of )
[;;fhe lung lobes cowbined with diggrams of their sezmentation

. (Dla“°am IT) allows ohe to mgp out the surface markings of the

C‘I“

»1nd1v1dua1 segments without much difficulty. Pagmiligrity with

“Standard noneﬂc¢atu“e ig the next esse ntlal. Toc often onc hears

ﬁT”"Pncu“oq a at the left bagse" or "Pﬂeumonic consclidstion of

M, Students should be tausht precision..
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nﬁddle zone of right lun:
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in such deseriviions - .. "consolidation of postericr basie
segment of the left lower lobe™.

Pigure 24 lists the synonymous terms used in previous
descriptions of these segments and illustrates the urgent need for
uniform terminologye.

Thé present nomenclature is submitted as probgbly the simplest
- 3&& most éescfiptive and in Diagrans IIX ahd IV, is shown applied
_to drawings of the tracheo~bronchial tree and bronch-pulmonary
segmentation.
| A knowledge of segmental pulmongry anatomy‘is of some practical

‘f#aiue in the diagnhosis and trestment of such.@neumonias. The middle
of each of these surface segments is a site of election for the

-early appearance of physical signs and the stethoscope should not

%fgllowed to miss one of these areas in examination during the
ipvasive stage. As mentioned alsewhere, some collapse of the segment
wa§3a common associated f£indinmg and aceurate postural méasures
nqus;itating such a knowledge, combined with emetic doses of

expectorant mixture were of great value in hastening resolution.
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SUMMARY,

LR g

l. The paper relates an epidemic of respiratory infection,'associated

with a high pneunonia incidence, which ecemrred in a West African

Primary Training Centre. 733 pneumonia patients were trested in

_? the hospital during a nine months' period January till September,

B 19440

¢

- 2. Aetiology is discussed; the condition is compared and contrasted

with other recognised forms of pneumonia: celinical, radiologicsal,

pathological studies and animal transmission eXperiments are

&escribed._

:Observatlon and investigation suggest that the lnfection was

 primarily by a virus, spread by droplet infection, related to that

of the common cold and of influenza but not identified as such,

}4. Pneumonla occured as a secondary infection, agpparently bacterial,
 in susceptible recruits, mostly primitive natives, many of whom
showed evidence of malnutrition, avitaminosis and snaemia. The
?organlsm resp0351b1e for this secondary 1nfect10n wWas hot
‘;1dent1fied W1th certaginty: it is suggested that one or more
_Organisms normglly present in the bacterial flora of the upper

5respiratory mucous membrane gained aceess to the lower passages

via an inflamed mucosa: a degree of collapse of the affected area

'Of lung was recognlsea as an eaflJ feature and it is thought that

this deficient seration was responsible for localisation of the

bneuamonia to that particdlar lobe or segment.
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5. Response to sulphonamides was excellent. Gomplications were rare.

Mortality rate was O.55%.

6o A'striking feature was the high incidence of associated
 jaundice (6.5% of the pneumonias). Possible explanations for this

gre discussed.

7; Such an epidemic is less likely to occur when barrack rooms

are divided into cubicles, each accommodating two or three men,

8. A modern method of nursing younger pneumonia patients is
‘advocated, encouraging moderate exercise to gbolish lobular

~édllapse and so eliminate the prospects of chronic pulmonary disease.

9. Nomenclature of the minor forms of pulmonary inflammation

requires revision and:’ standardisation.

10, The segmental or lobular distribution of this pneumonia is
stressed. Anagtomy of the tracheo-~bronchisl tree and broncho-
pulmonary segments is discussed with special reference to
nomenclature. Dissection and bronchographic studies, conducted
with g view to clérifying certain differences of opinion on énatomy,

~especiglly of thevupper lobes, are described and illustrated,
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