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‘ Pulmonary infections constitute a large proportion of all
cases admitted to R.A.F. Hospitals. Since the non-tuberailous
| conditions would eppear to differ in some respects from similar
| conditions in civilian practice, it has been felt that a review
' of the incidence, clinical features end trestment of a group of

fifty four cases of atypicel pneumonia might be of wvalue.

| It has been found that cases of classical pneumom-.cca‘
lobar pneumonia ape relatively infrequent. In contrast, there
have been a comparatively large number of cases of atypical
pneumonia which have assumed a greaster importance than in
civilian practice becsuse of the special ciraimstancss
associated with wartime and service conditions. These |
conditions are, first of &ll, the parsmount necessity of
excluding tuberculosis in all cases of pulmonary infections,
'since this condition has been gradually incregsing in incidence
during the present war. Secondly, in service medicine, one must |
reduce to a minimum the periods of illness and oonvalescence, |
and the constant aim must bs to return a man to full duty in the
shortest possible time, In addition, whenever possible, he |
| should have no residual condition which will render him more
prone to subgequent ill~health.

Before cdiscaissing the actuel cases, some of the prevailing
locel conditions should be explsined. Patients are mainly drawm
from a number of fairly large hutted camps in whida epidemiology
is an important factor. It has therefore been the policy that
all cases of upper respirstory catarrh,  especially with
associated pyrexia, and all cases of suspected pulmonary
'infections are admitted to hospital in their earliest stages,
'and are not treated as ambulent or semi-ambulent cases until

they either recover of until more urgent symptoms supervens.
|Wi‘bh a few excepiions, two mein ege groups are involved -

[ young adults of agbout 18 to 23 years and older men of 33 to 40
years; both these classes have usually less then sight months'
service, and within that period have been passed as fit for
lmilitary service by National Service Medi cal Bosrds. Neverthe-
‘less, wide veriztions in physicel development and fitness are

| found.

|

| The term atypical pneumonia &s used in this paper is not
susceptible of an exact definition. It covers a fairly wide

| range of conditions, ranging from s benign ciraumscribed
|pneumonitis, through types of bronchopneumonia of verying
 severity to a form with a lobar distribution but rumning a

| chronic course. Various names have been suggested, such as
pneumonitis (Gill (1938)) (Mexwell (1938)), influenzal '
pneumonia (Scusdding (1937)) low grade pneumonia (Nicholas and
Agassig (1938)) and vims pneumonias (Longope (1942)). None of
thege terms are altogether satisfactory, simee they nearly all
describe only one of a number of chosely relsted conditions.
The term atypicel pneumonia was first proposed by (Gle (1928)
for ell forms of pneumonia which differ clinicglly from lobar

pneumonis. Reimann (19385-) defines it as an inflsmmetion of +he |

lung, occasionally primary but usually sscondary in nature,
| ccuged by a single warieyy of bacteria or by a mixture of them,
| dharacterised by &« gredual or sudden onset, fever, cough,
| sputum end termination by lysis. Pathologicelly the pulmonary

e e i), s
[lesions are diffuse, multiple and often specific for the m



|in pulmonary tuberculosis. As a result, meny cases of atypiel

)

.

lorgenisms. The inflammstion originates primerily in the walls of
the brondii end bronchioles and spreads to the adjacent lobules
gnd lung perendhyms by woy of lymphetles, bronchi or bronciioles,
lor by continuity.

|

This definition ig wider thgn the range of cases here
described, since it mey also include for example posit=operative
pneumonia, or lipoid pneumonias but it is the best of the many
definitions proposed.

Whether or not atypicel pneumonia hes incressed in |
frequency is a:.point which cemnot be settled by one observer, :
'but there iw no doubt thet sincs the war & much larger number of |
cases have been observed in this country then before. A number i
of Americen reports suggest that the ocondition has e greater |
indidence amongst a young adult population leading a communal
'1ife, Longcope (1942) Reimenn ond Havems (1940) Gallegher (1934) ‘
'ond Smiley snd Showacre (1939) &ll describing outbresks amongst
hospitel steffs eand in colleges and universities in whidh there
'was some evidence of infectivity. Acaurate comparsble figures
|of the indidence in the ordinary welks of life are impossible to |
obtain, but this aspparent greater incidence in the services is !
elmost certainly partly fellacious, since cases waidh in civilien
life would be confined to bed at home for a few days are now
admitted to service hospitals where &ll cases of lung
pathology are fully investigated in view of the wartime incresse

pneumonia come to light which would otherwise remain undiscovered
It hes been our experience that in meny of the cases of atypical
pnewnonie the respiratory medienics were feulty end it was felt
that unless the original lesions were completely cured end the
feulty respirstory mechenics remedied zs far &s psssible, themn
the seeds of further sttucdk$and possible future caronic
bronchitis were being sown., This belief was chiefly founded on
the tardy resolution whidi ocairred in gome of the earlier cases

| obgserved. These esrlier csses were treated either with
| sulphupyridine, on the essumption that they were examples of '

early lobar pneumonia, or in milder cases, by rest in bed and |
gimple expectorent mixtures. In neither case were the results

wholly satisfactory, resmlution being relatively protracted.

Since both sulphephridine and expectorants hed no very obvious |
effect, recurse was had to physiotherspeutic measures snd the |
results, though diffiailt to justify staﬁ:amlly, were '
sufficiently encoursging clinically to suggest their further .
appli cation, !

The use of these phgsiotherspeutic measures was sugzested
by Stewert's (1934) results with long~wave diathermy in lobar
paneumonia, end Mdishon's (1915, 1919} resviratory exercises for
cases of wounds of the dhest end dironic empyema in the last war.
For verious reasons, considersble chenges in the ususl
tediniques were introduced. Since no long or short wave
diathermy was aveilable, it was decided to use in its péace i
infra-red rediations, as these probably had a sufficient degree
of penetration (Hesld). Postursl drainsge was also used, the
technique being a fairly stendard one. Respiratory exercises |
for verious pulmongry disorders are well esteblished in principle
though not widely understood in application. Few detailed |

|

descriptions cen be found apart from Mdishon's papers, and a
set of exercises were therefore evolved which have proved

setisfactorj. A& deteiled description of thege tedmiques is
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|
Eiven in the Appendix, snd the indications for their use and the

iresults obtained are discussed later in this paper.

‘ Desecription of (Cases:-

i The csses were found to be romghly divisible into three
main groups, the criteria being the extent and typs of the
pulmonary lesion, and the smount of toxsemia present, Group A
|comprise those cases in waich the amount of pulmonary
[involvement as judged by physicsl signe end x-ray 8ppesrsnces
is mild, and in whidh there is no toxgemisa.Group B is more
severs. The lung involvement is not necessarily more extensive,
but the lesion is more evidently bron cho-pneumonic in
[cheracter, and there is usually a mild associated toxeemiea.
Group C comprises ceses in which one or more lobes are

|:|.nVOlved to a marked degree, with high prolonged fever, and
.marked toxeemia. Two varieties in Group C are recognised, one
[being mainly lobar in distribution, the other mainly
brondiopneumoni ¢. Althoueh the cases have been thus arranged
in three groups, the distinction between & case in one group end
a case in another need not necessarily be sharp, and many |
borderline cases ocair in which the mein features of two groups
mey be present. But for the purposes of review, it is more
convenient & thus?subdivide them,

Group A. - 26 cases.

A typical caese in this group is that of a young sdult with
no previous history of direst troubles being teken ill with |
symptoms of upper respirstory ecatarrh - i.e. dryness of the |
|throat, mild cough, heedache, melaise snd temperature of 990 = |
|1010. Persistent cough is very usually present, and is |
|generally a more prominent feature than in ordinary
[un compli cated upper respirstory catarrh, After asbout three
days, during which time the symptoms have been becoming
gradually more marked, he is found to have a small ares of slight
|dullness at one lung base. The breath sounds in this area atd |
vesicular in character, but mudh Biminished in intensity, and are
acoompanied by a few fine or medium ompitations. These latter |
may be accentuated by deep breathing or cughing. The vocal |
‘Tesonance is unaltered Sr slga,htly diminished. Sputum is |
|generally scanty and in the early steges. There
is no toxaemia present, and the patient's only complaint is of
the locel symploms of cugh or headache. An x-ray taken at .
|this time will show a fairly uniform opacity of moderate density.
[This area is usuelly situsted in the lower lobe, and in F.A. |
views ocawpises most frequently the cerdiophtmic angle. The
ovter edge fades off insensibly into surrounding heslthy lung.
There is nearly always evidence of cntinuity between the main |
site of the lesion and the hilum of the lung. The opacity is ‘
frequently most marked in the neighbourfiood of the main bronchi
to the lobe. During the ensuing four Lo ten days the
tempersture falls by lysis. By the time the phktient is
efebrile, the area af impaired per aussion hasg usually
practically disappeared, the bresth sounds have returned to
'normal intensity, =nd the aepitations are warser, more
numerous, snd more widespread. Sputum is now looser and more

copious, but at no time does it exceed one to two ounces ofe da.yI
in amount. The rste of resolution is approximetely the seme
whether it be judged by physicel signs or by x-ray appearances,
| end is usuelly complete within fourteento twenty-two deys. |
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The following ere some typical cases:- I
8 22, An eirmen sged twenty-nine was teken il on
28.12.41. with a dry cough, headache and melsise. On admission
\the following day his temperature was 10299, pulse 120/min.,
‘respirations 26/min. snd cough was persistent. He was found to
theve e slight degree of impeirment of peraission at the right
‘base, mtﬁ almost absent vesiailar breath sounds, occesional
‘medium aapitations, and uncdhanged vocal resonance. Sputum was

scenty, esnd Micrococcl Bstemhalis were isolhted from it on
ailture. X-ray showed a fairly homogeneous opsacity at the right
'base in the cardiovhuni ¢ angle,

i He was treated by infra-red therapy thrice daily, followed
by postural drainege and breasthing exercises sfier he became
|afebrile. On 4.1.42, the breath sounds were almost normel in
iintansity, with ofpitations more numerous end more exbensive.
From then onwards the dipitations graduslly disappesred, and by
114,1,42, there were no ebnormsl physi cal signs to be detected.
In the same period rasdiological resolution was also complete.

Case 2. An sirmen sged thirty-one was admitted on 25.4.42,
'wikh & history of shivering, wugh and maleise for twenty=-four
‘hours previously., On exgmination, he was found to have a few |
rhonal at both bases, The sputum wnteained H. Influenza on [
oaalture at first, and two days later conteained Micrococd
Catarrhalis. A blood mount showed 6,200 leuocytes/c.m.m,, of
which 67% were Neutrophil Polymorph8. X-ray revesled a mild ‘
opadty et the right bsse extending downwards and outwards |
|

from the hilum, He was trested as was the previous csse with
infra-red radiations until sfebrile, snd theresfter by postural
drainsge and breasthing exercises. Temperature fell to normal

|by lysis on the third day, by whida time there was slight dullneds
lover the affected area with medium c’rpitations. The breath
sounds were normal in dieracter =mnd intengity. Resolution wes
complete both dlinicelly and radiologically in elsven days.

Lese J. An airmen sged nineteen was admitted on 13.9.41.

with a history of & cold in the heed, whidi hed become |

gradually worse during the preceding four days, and hesdsache,

dry cough and malsise for two days. Tempersture on gdmission ‘

'was 1019, pulse 120/min. respirations 18/mins, A profuse

growth of Streptococaus Viridans wes isolsted from the sputum. !
|

He was fourd to have diminished movament and slight dullness on
percussion at the right base, with normsl bresth sounds. On
deep inspirstion a few high-pitdied rhonél and medium é;'pitationg
were heard gt both bases. X-ray showed fairly homogeneous aress
|of opacity in the right lower zone and left midzone. He wes
|trested like the preceding cesss by physiotherapy. He was
afebrile from the third day onwards, snd resolution proceeded
satisfactorily, being ocomplete both clinically and ’
radiologically in twelve days.

Case 20. An sirmen sged thirty-three was admitted on
'12.3.42, with a history of cough and cold for the preceding six
|daya, end some dryness of the throat for one day. Tempersture
on sdmission wes 99.5°, pulse 82/min. and respirations 18/min. !
He had & small amount of sputum from which pneumococd were !
isolated. Thsse did not react to either Type I, II or III sera. |
IOn. exsmination the only physicel signs found in the diest were |
[feirly numerous medium itations st both bases. X-ray showed |
mil@ bileteral basal opacities of fairly homogsneous texture.
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Cose 22

x-ray of diest taken three deys after
admiseion, showing opacity of feirly
homogeneous texture in right cardio-phrenic
area.



(bse 2. =

X-ray of chest on admission, showing
pneumoniti ¢ opacity at right base. This is

g typical mil& cese of Group A., and
illustrates the MienCy towards peribronchial
distribution.
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He was treated with sn expectorent mixture only. The
temporature fell by lysis over a period of ten days.
Crepitations persisted at both bases for 16 days, by which time
there was no further radiological evidence of tke ocondition.

iGrgug B. - 19 cases.

I A8 elready stated, the cases in this group do not me.teriallyl

differ frow those in Group A except in the degree end type of |
'pulmonary involvement, end in‘the presence of & cortain amount
of toxgemie. A typical cese might be described as cne in whid
e young adult is admitted to hospital with a history of symptoms |
of upper respiratory caterrh, ususlly of rsther more than three
deys' duration. On admisgion, the temperature iz usuelly betwsen
11029 and 104°, with pulse rate sbout 120/min. and respirations |
between 20 - 30/min., Local symptoms are mainly headache end
cough., On exsmination, signs of lung involvement are found at
lone or both bases, or at one base and the midzone on the other i
side. FPhysicel signs are much as in the previous group = |
diminished movement and slight dullness over the affected area, |
with breath sounds which are either wvesicular or brondio- i
vesicular in character but diminisghed in intengity. A few
cepitations are usually present, and the vocal resonesnce is normql
or slightly decreesed in intensity. These physicel signs are
most usually found when the lesion is at one or other lung bese.
When it is in the mid or upper zones, they are generally mud
more :}ndefini‘be, end frequently the only ebnormelity found is a
few cppitations. Z-ray at this period shows a lesion either
‘unilgteral or bilateral, and most commonly, basel. In extent it |
|is grester than is found in Group A: in texture it is much less |
|homogeneous, heving a pronounced mottled appesrsnce, the mottled
|ereas being 3 - 10 mims. in diameter, close-set snd fading off
ingensibly into the surrounding congestive appsarances are
'usuelly fairly extensive. The temperature continues for very !
varying periods, between three and twenty days, but toxsemia

' Bubgides fairly rapidly. Resolution proceeds relatively slowly
ibu'i:. appears to become eventually oomplete in all cases.

The following cases illustrate some of the typicel or
| spedial feagtures which are foundi- |

| Cege 31 An zirmen sged twenty-two with no previous history
of ciest troubles wes admitted on 0.6.42., with a history of
melaiserandldry cowgh:for-the past three deys, and dull pein in
|the left gide of the chest for one day. On admission, the
temperature was 101.5°, pulse rete 88/min. respirstions 20/min. |
and he wee mildly toxeemic, He had scenty mikaé-purulent sputum |
in whi & morphological Pneumococci and Micrococcal Catarrhslis |
were found on culture. The Pneumococcl did not react to Type I |
IT or III typing sera. There was a mild lemocytosis of '
14,600/c min. On exemination of his chest he was found to heve

| slight dullness with vesicular bresth sounds of diminished
‘int.ensi‘t.y and occasional medium crepitations at the left base.
iX-ray showed an area of cngestion with signs of early ill-
defined brondiopneumonic consolidation in the left lower zone
and part of the m&dzone. He was treated with exposure to :
infra-red rediations thrice daily to the affected area, and the |
 temperature fell to normel by lysis over the five days ‘
subsequent to sdmission. By then, the only physical signs to

be found were o ccasional qﬁpi‘t.a.tions in the affected part of thel

|
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 lung. Radiologi cal resolution lggged considerably behind the
physa.cal signs, but was complete by 2.7.42., From the time when
‘he became afebrile, postural drainage snd respirstory sxercises

i wege instituted,

!(_'q:ge WA An sirmsn gged nineteen was admitted on 29.1.42.

with a history of hoarseness, partial loss of voice and cough
|for two days., He was slightly toxaemic on admission, with a
temperature of 101°, pulse rate of 90/min, and respirations 20/
min. The sputum yielded a mixed growth of ordinary respiratory |
commensals on culture. The only physicel JSigns whicdh oould be |
[detected in the chest were a few medium atpitat:.ona at both
'bases. X-ray showed appesrmaces very similar to the preceding
case at the left base, but there was in addition some early
similar involvement of the right base. Temperature fell by
|1ysis over the five days subsequent to admission, the physicel |
signs became less evident, end x-ray showed that resolution wes |
progressing. In spite of this apparently favoursble course, l
there was a considerable secndsry rise in temperature up to |
1029 for several days from the tenth day onwards. The symptoms
of laryngitis were persisting, and on the gixteenth day he was
found to have a well marked bilateral antrad infection.

Following appropriate treatment for this, there was no further
temperature, and resolution was ocomplete after six weeks.
Treatment wes by infra red irrpdiation to the affected parts

of the lung until afebrile, and then by postural drainage and

| respiratory exercises. 5

Cese 39. An sirmen sged twenty-two was edmitted on 7.10.41.!
with a hisgtory of headache, malaise and dry sore throat for one
day. only. He showed a moderate emount of toxsemia, with e
tanperature of 102.59, risi ng the same evening to 1049. His
pulse rete was 130/min. end respirations 30/min., A mixed growth
of orgenisms, predominently Pneumococcl and Streptococcd Viridansg
|were obtained from the sputum on culture. On examination of the
[ hest he was found to have a slightly impeired percussion note
with vesiailar breath sounds of dimimished intensity and =& few |
medium crepitations at the right base. X~-ray showed the lesion I
to be bilateral end basal. In both it was brondhopheumonic in
appearance with cnsidersble surrounding congestion, but the
lesion on the left was very early, whilst that on the right was
well marked. The temperature was meintained ot feirly high
‘1§vels for four days, end then fell to normel by lysis. At the |
| stae time toxaemis disappesred. He was treated by the ssme metho
| as the precading cases, and resolution procecded faitly rapidly,
ibeﬁ.ng complete in twenty-one days.
| Case 33. An airman psged twenty wes edmitted on 4.6.42,,
theving had gradually incressing hesdadhe, malaise and dry sore
‘t.hro et for the previous four days. For one day he had hed a

ry cough. On admission, his tempersture was 100.5°, pulse
Ez04/m1n. s end respirations 20/m;m. He was moderstely toxaemic,

nd had a lencocytosis of 14,800/c.m.m. The fairly copious
mucopurulent sputuwm contained streptowed on culture. Physical 1|
| signe in the cdiest were those of diminished movement and
‘moderate dullness at the right base, with psrtislly suppressed
|brondiovesi cular breath souands, a few medium cﬁpitations, and
|sli,;;":tly increased vocal resonance. X-ray showed an irregular |
|bran cho-pneunioni ¢ type of consolidation in the right lower zZono,
|of greater density them in the preceding ceses. There was no '
iew.rlr:‘tc_mﬂce of atelictasis. Trestment wes as before with infra red

ds



K-ray of chest 5 days after sdmission,
showing small fine close-set areas of
bronchiole-pnewmonia in the left lower

zone, with some supsradded congestion.(zp

The sppearances at the right bsse are
not well reproduced.
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inadiations wntll sfebrile, followed after this by postural |
drainage end respiratory exercises. Toxsemia disappesarsd |

| rapidly, =nd he was efebrile from the fourth day onwerds.

Resolution proceseded st about egual rate ss judged by physical
signs or x-ray, and was complete in twenty days. Before dis charge
he was found to have mucopus in the right antrum, for vhid |

antral lavage was reguired.

Group G -~ Nine cases.

The ceses in this group are diaracteristic by marked
toxaemia, prolonged pyrexie, snd s more extensive involvement
of the lungs. This latter may be either brondiopneumonic or
lobar in distribution, or g mixture of both, snd there appears
to be a tendency for the lobar type to show delayed resolution.
A number of representative:ceses sre desecribed, and their
differentiation from ecute pneumococesé lobar pneumonie will be |
disaissed later.

Case 52. An esirmen aged ninéteen with no previous history |
of chest troubles was admitted on 11.3.42. with a history of a
gradually worsening cough end old for the past seven days, end |
maleise for three days. His teuwperature was 1039, pulse rate
108/min. respirstions 20/min, and he was moderately toxgemi c,
He had a lenmcytosis of 18,200/ c.m.m. of vhic 79% were
neutrophil polymorphonucleosis, snd e small smount of clear

‘ t

| frothy sputum, from whidi Type I Pneumococci were igolsted. -

The only abnormal physical signs whid: could be detected in the
dhest were occgsional fine crepitations at the left midzone snd

. right base. X-ray showed a fairly well marked opacity on the

left midzone with fine tlose-set mottling, end a similar but .
less distinct area at the right base. He was treated with |
infra red radiations, end although mudh symptomstic improvement
ocairred end toxaemia diminished, his temperasture continued st
feirly high levels for twenty-one deys. An x-ray twelve days
efter sdmission showed that some resolution was ocecurring on
the left side, but that the appearsnces on the right side were
becoming more marked. Posturel drainsge wes instituted et this
phase, followed by respiratory exercises when he becsme afebrile,
and resolution was complete by 7.4.42., heving taken twenty-
seven dsays. :
Cese 51, An N, G0. sged thirty-two was admitted on 7.9.41.
with a history of increesing oough, shivering snd malaise for
the previous three days, with & smsll smount of thidk purulent
sputum. He hed no previous history of chest troubles. On '
edmission, his temperature wes 1019, pulse rate 102/min. and
respirations 28/min., with a marked toxasemia. Gilture of
sputum meinly yielded & growth of pneumococci, but there were
also colonies of Stephylococcl and Micrococci Cetarrhalis.
Fairly marked dullness was present over the left upper and
midzones posteriorly, with harsh vesiailar breath sounds and |
many inspirstory crepitations. Voecal resonance was slightly |
increased. There were also a few crepitations to be heard st
the right base. X-ray at this stage showed a large, fairly
dense opacity in the left middle zone: the degree of the
density was similer to that associated with lobar pneumonis,
but in texture it was more irregular snd mottled, especislly
eround its margins. There were also signs of early ocongestion
at the right base. Temperature and toxaemis continued, end on
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Cose 51 =« X-ray of chest on asdmission, showing
feirly dense oconsolidation of irregular
texture, especially marginally, in left
mid zone; end early chenges at the right
base. 7 BIB
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Case 51
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19,
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X-ray of dhest taken eight days after
sdmissgion, showing widespread
bronchopneumonia with small clase set
nudules, and a fresh area of conselidstion

developing in the outer healf of the fight
mid zone, e
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I*l;hta ninth day e patch of pleural fricuion was found at the left
base. XA-ray ot this time showed that the consolidation in the
left mid zone had partially disappeared snd there was now a
very marked bronchopneumonia with fine close-set mottling .
linvolving the whole of the left lung and most of the right lung;
in eddition, & new area of oonsolidation had now appeared in the
right mid zone. Orel administration of sulphapyridine was begun,
nineteen gms. being given over e period of four days. The
temperature fell by 1-2° during the edministiration of the drug,
|but rose egein on its withdrawgl. By this time, the only
|physical signs found were those of a gross bronciitis, but
[toxaemin was still present, snd as a result of the brondiitis,
'thers was intense cysnosis with venous engorgement . Z-ray
showed thet resolution was occurring. A venesection was done
at this stsge, with marked benefit. Thereafter, progress was |
steady, if slow, there still being a certain smount of bronchitiai
|present five weeks after admission. Besides those measures J
Y

lalready described, he wes trested in the usual way with radiant
heat until afebrile, followed by postural drainsge end respirato
exercises. (bmplete resolution had occeurred: after sigty-seven
dayﬂ. !
Cese 47. An airmen sged twenty was admitted on 4.4,42, ‘
with a history of slight ocough for the past two or three weeks,
end shivering, melaise snd some pain in the right diest on deep
'breathing for one dey. His temperature was 103,59, pulse rate
fllo/min. respirations 32/min. and he showed marked toxesemia.

His sputum contained a mixed growth of micrococcus caterrhalis
with occasional pneumococci. There was & lencocytosis of 16,000
\with 65% polymorphonucleosis. Thers was marked dullness over
|the chest at the right base, especially round towards the
|posterior axillery line. In this area, the breath sounds were
‘bronchiel in character, but of diminished intensity. A few
cypitations were present snd the voecsl resonence was mugh ,
increased. X-ray showed a fairly marked consolidation in the |
right lower zone, withconsiderable elevation of the right dome |
of the disphregm. A lateral view showed that it was the middle |
'lobe which was involved. He was trested by infra red irradiatio
lonly at first, with consgiderable reduction in toxaemis. On the
(fifth day, administration of Sulphspyridine wss begun, and he
received fwenty-five gms. orally over a period of six days.
\Following this he becams afebrile and there were signs of slow |
| early resolution, but on the twentieth daoy he had a onsiderable
'recrudescence of bemperature lasting for a week. No further
extension of the process in the lung nor the presence of s
penurel effusion or empyema could be demonstrated to scoount

for this. Resolution continued in tardy fachion, and it was not |
until two months after the onset thet the lung fields had return-

ed to normal and the diaphrsgm had resumed its usual position. |

| Case 50 _ This sirmenjadmitted on 21.1.42, with a history
thet for the preceding twenty-four houre he had experienced

| considerable melaise, generalised aches sn@ pains, end & dry

| cough., On admission, the only signs which ocould be found in his
' ciest were those of a generalised mild bronchitis, but two days
|1at.er he was found to have marked dullness, with diminished
breath sounds &nd vocel resonance at the right base round into
!t.he sxille. X-ray showed this to be due to pneumonia of the
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i : ; demarcation ) |
right middle lobe having a sharp line of demiabion ol ils upper |
and lower edges. He had a scenty amount of sputum from whida
ll‘ype I pneumococei were isolated and 16,800 leucocytes of whidh
90 wers polymorphonucleas. Radiant heet was commen ced
imoediately with no obvious effect. The tempersture continued
between 103° and 101°and the amount of toxaemis remained mors

lor less wnaltered. On the eighth day of the disease, in the
jabsence of & normal crisis, sulphspyridine wss adminigtered end
he received a total of tweniy-two grams owelly over a period of
six deys. Apart from a transitory fall of tempersture for ‘
twenty-four hours, the sulphapyridine had no demonstrzble effect,
and marked pyrexia continued for g pneriod of eighteen dsys
subseyuent to its withdrewsl. During this period, the physical
signs did not alter very greatly except that faint brondiial
breath sounds oould be heard on ths right base in the posterior |
axillary lins, and x-ray showed that ths middle lobe, instead of
resolving, was getting slightly emaller. It was suspected that
len empyema might be present, but no pus or fluid ocould be found
by explorastory puncture. During the succeeding month the breath
lsounds became slightly stronger and moee vesicular in daracdfer,
and crepitations were present during the greater part of the
peieiod, but radiologicelly there was progressive shrinking of
the middle lobe. Energetic regiongl breathing exercises were
cerried out during this period, and at the end of three months
considersble resolution hed occurreds Some fibrosis, however,
remained, end on discharge, three and a half months after |
admission, this was still present, The psatients' gmmeral heslth
was excellent, and resoirstory movements were full and eguel snd
‘there was no evidence of brondiiectisis. Repeated exeminations
jof the sputum for tubercle bacilli failed to demonstrate them.

| Disaission.

[

Twenty-six cases have been observed whidh have been placed
in Group A, add nineteen cases in Group B. As already stated, |
the @ifferentiation between cases of eadh group is not elways |
!sharp, end meny border-line cases present festures of both,

since Group A cases merge into those of Group B imper ceptibly.
The criteria whidi have been used are that in Group A the csses
ghowed no toxeemis, the x-rey sppearsnces are of a fairly |
homogeneous texture, snd resolution is usually complete within
three weeks. In Groyp B, cases exhibit a certein gmount of
toxsemia, as evidenced by a mild lencocytosis of twelve to
lsixteen thousand)c.m.m. 5 the rediologicsl opacities have the
woolly and patchy appearances of fine, close set broncdo-
pneumonia, end the condition usuelly lasts from thres to five
weekss In view of their relatively close relationship, it is
therefore eonvenient to review the two groups together ss regsrds
their epidsmiology, clinical festures and treatment.

Epidemiology, It is o general finding that cases of
etypicel pneumonia such as have been described under Groups A
and B ocaur most frequently during those periods when acute
febrile catarrh and influenze sre most common. This finding is
gonfimed in the present series. It is slso most commonly
reported as ocairring in institutions, especislly in the U.S.A.,
typical outbresks being described by Reimsnn (19382), Long cope
(1940) end Miller and Hayes (1939). From such descriptions, it
has been thought that the condition is one whidh predominantly
affects young adults, but it must be borne in mind that young




P,A. view of chest on 22.1,42., showing
lober type of pneumonia in right lower zone.
The upper margin is sbnormally clear-aat,
and the costophrenic angle is not

obliterated, suggesting that the middle
lobe is #ffected
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Case 950. Latersl view, taken 23.1,42., showing
complete inwolesment of the middle
lobe. =

A3 R
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Case 50. - P,A, view on 4.5.42. showing
residual fibrosis end elevation of
the righit. dome of the diaphrggm.
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CGase 50, - Leteral view on 4.5.42. showing
residual fibrosis, probsbly due in
part et least to pleural thi ckening,
and the marked elevation of the right |

_ do#lkﬁa;ﬁ—_%i diaphregm,
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dults sre by fer the most numerous inmetes of schools, colleges

d hospitals. A certein amount of evidence has elgso been
pdduced, diiefly by Smiley and Showacre (1939) , Hornibrook snd
Nelson (1936) and Maxfield (1939) thet the disesse is |
communi cable snd thet cross infection can ocaur. Longcope (1940J|

gests that the disease is trensmittable, with an inaabetion

eriod of fourteen to twenty-one dsyss The general incidence as |
pbserved in the present series was that, out of & total of 492
coses sdmitted under fairly oconstant conditions from one camp

ikh diegnosis of influenza, acute febrile catarrh and
asopharyngitis, but all presenting feirly wiform clinical
festures of hesdadhe, malsise, pyrexia and some upper respiratory
catarrh, fifty-seven cases (11.5%) showed clinical and radio-
logical evidence on admission of pulmonsry complications, and & |
further ten cases (2%) developed these complications within two
r three days of edmission. The period which elapsed between the
lonse‘i. of symptoms und sdmission to hospitel wes in the great
majority of cases, two to three days, Local dramstances has |
sde it impossible to assess the possibility of the pulmonary
compli cations being infectiouss but no examples of caross-
infections were noted in the wards of the hospitel. These
!-figures cen be compared with those quoted by Reimenn end Ha_verrs
|(1940) under somewhat similer conditions. In a hospital, 504
lof the toksl nursing staff of 813 were ill: of these, 8 7% were
dieagnosed as nasopharyngitis, 6% as tracheobrondiitis, wnd 6%
hed tracheobronchopneumonia. The dinicel description of these
latter cases bearsc & cdlose resgemblence to the cases in Group L.

!Smtams and Physi cal signa,
| These fgll naturally into two groups, those preceding the
appearence of pulmonsry involvement, eand those during the course
of the condition.

Bome variation of opinion appesrs in the various recomded
descriptions of the symptoms end signs preceding the appearance
of an stypicsl pneumonisa, similar to those whidh have been
(deswibed under Groups 4. and B, Allen (1936) states that his
|cases ocourred as complications of en outbresk of upper
respiratory catarrh. Stansfield (1923} elicited from sudh cases
e history suggestive of a mild influenzal gttack approximately
[z month prior to the onset of ths lung changss. In Gallggher's
{1934) series all but two out of eighteen cases had symptoms of
upper respirstory catarrh. Stewert Harris (1937) differentiates
between influenza and aaute febrile catorrh. He descaribes
influenza as being typified by sudden onset, marked
| constitutional upset end few local symptoms, Acute febrile
| catarrh, on the other hend, begins more insidiously, with less
constitutional upset und more marked local symptoms such as
hoarseness, sore throat and cmugh. Following influenza, he
Inotes that ths cases were at times followed by physical signs
|in the diest very similar to those described in this series.

He sttiributes these findings to a bronchiolitis with s patduy
a‘t.elect.b\sis, and from such cases he isolated the influenza virual
on occasions. Scadding (1937) describes fifty-eight cases of
influenza, during the course of e mild epidemic, Fighteen of
ithese were wncomplicated, and their cdlinicsl features were the
typical ones of pyrexie, prostration, hesdache snd shivering.

' Twenty-tawo showed signs of pulmonary involvement similsr to
‘thoae described in this series, in some csses the lung signs
inot appearing until the fourth or fifth day. The remaining

inin-a‘tean cases showed evidence of actual nsolidation

A= e led W L=
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varying from basal bronchopneumonia to cases with inoompleta.

lobar consolidation. French (1920) describes similar conditions
ocairring ss complications during the pandemia outbresk of !
influenza in 1918 - 1919. |

Careful note has been kept of the prodrome$ symptoms in
all the present cases, and it has been found that in 80% of all |
the cases they corresponded to those whidh, by Stuart-Harris'
classification, would be called amte febrile catarrh, snd
even in the remaining 20j% when the symptoms were more
suggestive of influenza, & harsh dry cough was & constent and
dominent locel symptom. In those cases of acute febrile catarrh|
waich were not complicated by pulmonary cherges, it was found that
the duration of the symptoms prior to admission was three deys,
or less in 88% of the cgses. In the Group A cases, 69% had had
symptoms for three days or less on admission, and 31% for &
longer period. In the Group B cases, the percentage of cases
with symptoms for three days or less on sdmission dropped to |
52% In explanation, the day of admission is taken &s being
relstively anstent in the ocourse of the disease, since the |
petients were all drawn from the ssme camp, were working under |
similar conditions, snd were, as already explained, sdmitted
as soon as they showed pyrexia. The three types of case,
un compli cated ,acute febrile catarrh, Group A ond Group B
atypical pneumonia, would appear therefore to show a
progressiwe slight increase in the duration of the prodromal
symptoms. They also show a progressive incredse in the
durstion of the conditions. The aversge durstion in
uncomplicated acute febrile catarrh is four to eight days: in
Group A atypical pneuwmnonia, nineteen days: and in Group B,
twenty-six days. It might be expected from these findings
that in eadh group those cases with the shorter incaubsation
period might have a shorter duration thsn those with the longer
inaibation period. In the relestively small number of cases
obgerved, no sud difference in duration was not&d. The sversge
duration was the same, irrespective of the length of the
incabation peiiod.

|
- |
| The symptoms show no peortieilarly daracterisiic festure.
{ The usugl ones present, besides those of headache, melaise |
| and some degree of upper respirstory catsrrh, characteristic of i
| the precsding acate febrile caterrh, are wugh with a |
| relalively scenty mucopurulent sputum, and pyrexia of 100° =
| 102° lasting, in the Group A series, an sversge of six dsys, =
and in the Group B series, eleven days. Only in exceptionsl
caces did the patient complein of pain in the diest, and then
it was generally of a dull aching type, and was not pleuritic
in character. These Tindings sre compared in Table I with
those of Allen (1936) and Maxwell (1938). _
Exsminstion of the sputum ghowed that the condition could |
not be ascribed fo any particular one of the ordinary
respiratory pathogens snd commensals, nor could eny
pertiailer orgenism be constently asssociested with one or other
of the verieties or degrees of pulmonsry involvement. In both
G:T:oups; it was most commonly found thet the sputum yielded a
| mixed growth of organisms on wlture, consisting of two or mors
| m‘au}?ers of a group comprising Pneumocoecdi, Streptowcci
%’:%‘3&93? ehagmolytio and non-haemolytic Streptococd, sud

¢ and

iphtheroids. In Group A these comprised 32% of gl11 sputum
examined, end 55% in Group B. Next in freguency were
Pneumocweccl in pure aulture, 21% in Group A and 25% in Group B.
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Allen, Maxwell.] Group A. j Group B. -
| ol
|[No. of cases ? 24 26 19

|
CrA

' Gough. 86% g | 84% 100%
Sputum, - 83 745 94%
Pein in chest. | 30% - 11% 10% |
| |
| |
Aversge Teap. 101° - . 101° - 101° - 101° -

103° 1020 103° 1030
| Duretion of ]
| Temperature, 90 days. - o days. 11 days.
|
Fever. 70% - 1005 100§
Aversge
| Duration. 28 deys.| 14 days1 19 daysg 26 days.
| — L i

i
. Teble showing the incidence of some of the symptoms end

signs in GroupsA end B ocompared with those of other similer
ferias,

In only one case did these give any reaction with the specific |
typing sers for Types I, IT end ITI. It wes not pessible to ;
attempt eny differentistion between the various streins of |
Group IV, nor to attempt the isolation of the influenze virus. |

|

These findings are in general accordence with those of
other observers. Gallegher (1934) found the sputum to contain
predominently the usual flors of the upper respiratory tract. |
Eyre (1910) found that 28% of the sputum contained |
pneumococdl, 16% Streptococd, 7% Staphylococd and 6% ‘
B. liucosus (apsuletus. le (1926) found 19% due to .

| Pneumocbedi, 41% to Streptococd, 9% to Staphylococd and 3%

| Lo B. Mucosus Cepsulatus. Nidiwolss and Agassig (1938) found
various types of bacteria, end they too were unable to show !
any co: ation between the type of bacteria present and the ]

| type of lesion resulting.

The physical signs most commonly found have alreedy been
 described, anf}, briefly, consist of diminished movement end

- slightly impeired percassion note over the affected areg, with

' vesicular breath sounds of grestly diminished intensity, a few
 medium aipitetions snd unaltered or slightly diminished vocal
resonance, As recovery ofaurs, the first slterstion to be found

e e oty
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is & return of the bresth sounds to their normal intensity.
Following upon this, c‘ffi’)itat.iona be come more BULETOUS um_xa.'.Ll?,r |
werser, end more widespesad, frequepitly being heard in edjoining
aress of the lung which were apparently otherwise unaffected. |
The &pi‘t;ationa then begin to disappear, and as they do so, 80 |
also does the dullness, and the normsl renge of movement is i
rostored. Such ere the findings in 70% of cases in both Group |
A end B, the only difference being thet in Group B the rate of |
resolution is more tardy. In sbout 207 of cases of both Groups
the only physical signs to be found are c#pitations. It has been|
noticed that this is most commonly so in ceses where the lesion |
lis not at the base but in the midzone. Signs of this i
\consolidation are not found, and only in occasional cases are the|
breath sounds of greater intensity than normal. In two cases in
Group A end three cases in Group B they were of the harsh
bronchovesioilar type. These are in the main wimilar to the
general discriptions given by other observers such as Gill,

Long cope and Scadding. liore detailegl'analysﬂs have been made by
Allen end by Maxwell. Allen found capitations in 72% of his '
cases, dullness to percussion in 6% eand no physical signs
whetsoever in 20’;'6. Maxwell, in g series of twenty-four cases,
recotds evidence of oonsolidation in twenty-three, wesk breath
sounds in eleven, dullness in seventeen, snd dfpitetions in ,
thirteen. Neither of these sgree altogether with the findings in
the present weries, which were notable for the relative uniformit
of the physical signs. Indeed, with growing experience, it has
been found possible, from close examination, to forecsst fairly
acairstely the extent and type of the radiological appearance.
These variations in physicel signs found by different observers
is probably in part due to individual variation in the
interpretation of physical signs in the diest.

Maxfield (1939) has suggested that a mild leucopenia is
!&lways present in cases such as these. Both Allen and
Gellagher sgree that the leucocytosis seldom exceeds 14,000/c.m.mi. >
but Allen suggests that this varies directly with the extent of |
the lesion. It is unfortunate that in this series the leuw cytes
have only been estimeted in a few cases: but in those ceses that
it has been done, there is no rise sbove normal limits in Group |
{4, and a mild leuw cytosis of 10,000 - 14,000 in Group B. |

|

The radiologicel sppearsnces constitute one of the most
constant differences between the two Groups. In Group A the
lesion is most commonly seen st one or other base. It is i
irregular in distribution, appearing in the P.A. view to spread
outwards and downwards from the hilum following the general
ldirect.ion of the main bronchi. The shadow is of moderate
density and feirly even texture, and there is but little evidencs
of surrounding cngestion. A typical example is ghown in
x-ray No. 2. In Group B, the lesion is more extensive. These
is & badground of congestion in one lobe whidh fades off |
imper ceptibly into surrounding healthy lung, and in this area
of congestion is a fine dclose mottling, which in lgter stages
oealesceg to form mors discrete areas of bronchopneumonia. An |
‘typicalc example of this is seen in x=rsy no. 3. In both groups |
\the lesion may involve part of one or more lobes » but a lower
\lobe is the most common site. Bilatersl bassl lesion:s sre
\reletively cmmmon. The froguency with whidh the various lobes
\are involved in this end other similar series is showa in Table IT,

|
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TABLE IT.
Number [niletersl] Bilateral {Unilateral |Bilateral ;
of basel basal lesions in | legions i
Cases | lesions losions jmid or other then |
upper zone basal.
== = 15
d‘l |
Group 4. 26 69% l 23% - 8% J
m—mcte |
Group B. 19 58% 265 5% 11%
I / / |
Allen. - 586 | 0F 2% -
Maxwell. 24 624 A% 33% =
Hut chison. | 12 83% - t 16% -
|
iREmel.y i 7o . ] e
S cadding. 21 62% O | 28% -

Teble showing the anatomi csl distribution of
ths leasions in Groups A end B, and in four
serieg of similar ceses |

‘ In the present series, it wss found thet in Group A the l
‘ site of the lesion made no difference to the duration of diseaseT'
' In Group B the durstion of those cases in which the lesion was |
| confined to one or other lower Zobe was slizhtly shorter than in
iother Cases.

The guestion of treatment is one which has not received
any great megsure of attention. This is only tc be expected,
since the natursl oourse of the condition in both Group A snd B
is to sponteneous resolution, end no record of desth or
untoward oompli cations or results hes been found in the verious |
descriptions. The most prominent feature about the condition,
however, is its relative indolence and the tsrdy resolution in
wmparison with the extent of the lesion. Furthermore, it was
observed during the trestment of some of the earlier cases in
whidh resolution wss protracted that the patients showed a
disturbance of their respirstory mechenics and rhythm vhich
appeared to be out of proportion to the extent of the
pathological process present. This was interpreted, without any|
real proof, as being the possible vreaursor of two late effects. |
It is comparstiwely seldom, st least amongst R.A.F. personnel,

that one observes a first sttad of acute brondiitis. Acute
bronchitis is common, but it is almast invarisbly supersdded
upon & pre-existing chronic bronchitis of vurying severity; |
 and even efter & first attacdk of scute bronchitis, the patient

| finds that in subsequent attacks of upper respirstory catarrh
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there is en incressed liability for & certsin smount of

bron diitis to appeer. Now the conditions vhich heve been
described under Groups A and B have mudh in oommon with
bronchitis, meny observers being of the opinion that the
conditions begin as a bronditis in one part of the lung_; and )
produce the typical lesion by direct exte sion of the infective
process downward into the terminal bronchoiles and outwards into
the surrounding oulmonsry tissue. Breathing exercises are g
well estsblished end reocognised form of treatment for dironic
bronciitis snd bronchisl asthma snd, if they do not reduce the
frecuency of future attacks, they do at least reduce the

amount of respirstory distress which the patient experiences
both du¥ing and between attacks. With! this relationship between
'ucu"c.e bronchitis and atypical pneumonias of Groups A and B, it
{is reasonable to assumeoﬁgat s patient who has suffered from the |
{latter, has, as far as % ares of his lung is oomcerned, an
lincreased susceptibility to further such sttadks, or to scute
bron chitis. When, as one has slready stuted, sud cases were
observed to hnave poor respirstory exaursion in the affected lobe |
during convalescence and when they were freguently found to have |
poor respiratory mechanics as a whole, then the introduction of |
breathing exercises as a necessary pert of the itrestment during|
| onvalescence is justified, on the gyrounds thet the results so
obtained represent a more wmplete cure, :nd have a possible
prophylecti ¢ value insofer as an orgen which is functioning
inormelly sad efficiently is less prone to infection then one
\which is functioning under some form of disadvantsze, whether
‘physiologicel or medienical.

|

| The tedmique of the breathing exercises is described in
|the Appendix. In their applicstion, they were not instituted
until evidence of comuendng resclution was clear, since there
|is no jusiification for interfering with the stste of relative |
functional quiescence whid1 the orgenism always imposes upon |
inflawed tissue., Resolution wes presumsd to heve commen ced

when the patient had been afebrile for thirty-six to fourty-
|eight hours; when the breath sounds had returned to their
‘normal intensity, or near 1y so; snd when crepitastions had
become either more numerous or more extensive, or both.

‘usually fairly dry and produces only a smell smount of
‘mucopurulent sputum. At or about the time when the patient
becomes afebrile, thet is, after sbout six deys in the case of |
Group A snd eleven days in the case of Group B, it is usual '
‘to find that, cofncident with the increase in the number and ‘
extent of the moist sounds, there is slso a slight increase in
the amount of sputum expectorsied. But the quantity still |'
| Temains relatively smell, and it hes been our practice st this |
(8tage to introduce postural drsinsge, in an effort to i
fodlitste expectoration, and so diminish the amount of |
demege suffered by the bronchisl mucoss as & result of '

‘acaumlsting bronchial secretions lying relatively stagnant
'in the smgller brondii.

|
|
During the early stsges of the condition the cough is ‘

| In sn endeavour to incresse the rate of resolution in
lorder to obtain:iboth a more complete and s more speedy cure,
 Teourse was had to a variation of the diathermy treatment for
lobar pneumonia described by Stewart (1934, Robinson (1930)
}and Simon (1931, prior to the introduction of sulphapyridine.
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fhis form of trestment hed probsbly its chief vogue in America,
land some of the stetistics published have shown as improvement
in the mortelity rate as compsred with those ©f the then
Jfg;enerally accepted therapeutic messures. From the experimenteal
lwork of Binger snd Christie (1927. - 1,2,3, - 1938. - 1,2.} it
|would seem most probable that the therapeutic effect of long
wave disthermy is oblained not by the heating effect on the
pneumonie tissue, as Lhis seews negligible compared with that
produced by the natural pyrexia, but rather by the incressed
iblood supply to the areas treated. Since measures which

produce an increased blood supply in end around infected

tissues are a well recognised form of treatment, diasthermy has
& justifieble place in the treatument of atypicel end typical
{pneumoniag. Diathermy was not aweilable, however, end for it was
'substituted inire-red irrsdistions from a non-lwmiinous sourse.
Two facts supported our pse of it. One wasithat we already hed
e fairly wide experience of its most beneficial effects in the
more superficial inflsumations such as boils, whitlows,
carbuncles end scute sinusitis, and were therefore fairly
conversant with the durstion -nd feegyuency of exposures
required. Secondly, the doubts thal were expressed as to its
ability to penetrate as far as the lung tissue were allaged by

who showed that these reys sre capsble of penetrating at lesst
the whole thi ckness of the thigh. The tecinigue of the
irrsdistion is depcribed in the Appendix. Two to four
exposures a day were given depending upon the sewverity and
extent of the lesion.

. The results of these three forms of trestment cennot be
clearly demonsirsied on sudi a compar-tively smsll series of
| cases, but they sre at least suggestive, since fectors such as
the sge and physicsl condition of the patient and his
environment were more comstant then in sn ordinary series of
sudt cgses; since the cases were subdivided into the two
Groups A and B, in order to mgke for uniformity in extent and
type of lesion; and since the cases so treated were quite
wiselected. Those cases whidi were not trested as des cribed
usually receive either sulphapyridine, or an expectorant
mixture, or both. The results, as shown in Tebles ITII and IV
(Suggest that in both Group A snd B the duration of the period
of pyrexia wes diminished, in Group A from en average of eight
|days to five days, and in Group B from an aversge of fourteen
%days Lo seven days; and that the totel durstion of the disease
|was reduced, in Group A from an average of twenty-four days to
jelghteen deys, snd in Group B from en average of thirty days to
‘twenly-two days.

These results, as already stated, connot be e.ccepted
\without reservetion, owing to the relatively smell numbers of
| cases in the series, but they sre sm accurste as this amall
number will allow, snd show a probsble saving in the number of
days spent in hospitsl. A more important result which cannot
be shovm statistically, is that we believe that these measures
give the wen a more complete @re, end that he returns to duty
less prone to subsequent pulmonsry infections.

the experiments of Hegld (Dr. G.B. Hesld. personal communicstion)

N Compli cations in either Group A or B ocaur but rarely,
([if ever. .One casé in Group B developed a Streptococesd
tonsillitis during comvalescence, end two cases in Group B
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Table III.
Group A.

T resgtument,
Infra red radiation
Posturel Drainsge.
Breathing exercises.

Treatment,

Other forms.

| Number of
| CasSes8.

15-

Durstion of

Aversge, D days.

Aversge, 8 days.

the condition

Stenderd Deviation.
4,4,

Pyrexiea. Stendard Deviation. Sts_.ndard Deviation.l
1.S. Do e
Duration of Average, 18 days. Aversge, 24 days., |

Stendard Deviation.|
13.4.

The results,

signifi cant,
Table IV,

Gmug B,

Table showing results of treatment in Group A.

Five ceses are not included, as there was no

: rediologicel proof of their finel. resolution.

' Comparing the results, in both cases the difference
between the two sets of aversges is greate@ than
the standaerd Error, but less than twice this figure.

therefore, are not statistiecally

Treatment.
Infra red radiations.
Postural drainege.
Breathing exerdises.

Treatment. |

Cther forms.

| Number of
I CaSEg,.

9

6.

| Durstion of
| Pyrexia.

i
i

Aversge, T days.
Standard Deviation.
.20

f———

Aversge, 14 days.
Stendard Deviation.

e De

| Dugation of
| the condition.

Aversge, 22 days.
Standard Deviation.
7. 8.

Avergge, 30 days.
Standard Deviation,

90 5.

Teble showing results of trestment in Group B.
Four caeses are not included, as there was no
radiologicel proof of their final resolution.
The difference between the two averages of the

duration of the pyrexia is greater thean twice the
standard Error and is therefore statisti celly

signifi cant.

The difference between the aversge
durations is 1.8 times the stendard Brror. _'
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were diswverad to heve sn mtrag infection, also during
wnvalescence. -In these two latter, the condition was suspected
by the persistence of nasal obstruclion in one cuse, and laryn-
gitis in the other, and in both was confirmed by x-ray snd smiral
puncture. In both cases resolution was somewhat louger than the
average, but there was no resson to suppose that the presence of
the entral infection was snything more than fortuitous.

The cases in Group C do not display the same uniformity as
either Group 4 or B. They vary both in the extent and nature of
the lesion, in their response to trestuwent, and in their end-
results. Two main types sre rewgnised, a brondiopneumonic type |
characteriged by migreakory lesions and marked toxsemie, snd a
|[lobar type which shows delayed resolution. Since only four cases
of the former and five of the latter have been observed, only

I'-very limited conclusions may be drawn.

|
The diief distinguishing features of the brondiopneumonic
[type are merked toxeeuia, with extensive bilateral or umigratory |
|bron chopneunoni ¢ pulmonery lesions. None of the cases gave y
history of exposure to diill or to possible infection from
another case. Gase 53 had & history of pneumonia in duildhood,
Case 49 had had previous mild attacks of brondiutis, snd the
jother two had had no previous diest troubles. In three of the
cases the time elapsing between onset of symptoms and edmission
to hospital was less than three deys. Sputum wes generslly more
profuse then in Groups A and B, especially during the later
stgges of the disesse when it was fairly profuse in amount and
of frothy mucoid character. In gll the csses pneumococd were
found in the sputum, although not necessarily in pure ailiure.
[In cne case the pneuwmocwca were Type I. The symptoms at onset
were cough, walsise, end shivering., Actual ®izdms were not
recorded, and no patient wmpleained of pein in the diest. The
vemperawure when first admitted to hospitel was asually of
moderste degree, between 990 snd 103°. No crisis was observed
in any case, and the duration of the pyrexia was from twelve to |
twemn;y days. In all but one case the only physicel signs found
o0 sdimission were numerous crepitations ovsr the affected areas
f',f the lung. In the later stuges, thne breath sounds vhidh et
first Lad been normsl, becue partielly or wholly suppressed
although ma:'*_mtaining their vesiailer yuality: end the per aussion
l___-f""ﬁ-‘ '~'*h3+_3115'ﬂ'u_.y impeiced. In only one case (Case 1), were
L ':31“3?-.&1 sounos broncaial in diaracter, end in this instence
| the lesion was et first of a wmore lobar character. The X-ray
| éppearan ces were very similar in texture %o those in Group B,
|that 1z they were a close set, finely wottled. bronchioto-
‘Pl:lfa‘diﬁonia: but they tended to be more extensive, tc be
[bilateral, atd to show & distinct tendency to be migratory.
:‘:uch lesions csa be extremely suggestive of tuberalosis, snd
in certein cases only their relatively evenescent nature give
some hi{ﬂ':. thet they muy not be so. In the most ssvere case i
( Case 5J_.J the originsl lesion was of a #elatively dense and
hurfiogemo?s nulure suggesting a more lobar Lype of lesion: but
this partially resolved in the oourse of a few days end was
replaced by a widespresd dose set fine bron diiolopneumnonia,

whose appearance was extremely suggestive of g wiliary
tuber culosis.

in uI'Ll four cases complete resolution eventually occurred
the duration of treatment being twenty-eight days in the
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lshortest case end sixty-seven days in the longest. The two
lmilder cases were treated as in Groups A and B with radisnt heat,
:fpostural dreingge, and breabling exercises. The two more severe |
lcases, because of the pyrexia snd toxaewia, were given, in .
laddition, a course of sulphapyridine in full therspeutic doses, |
In one cese there was a trunsitory diminution in the temperature,
followed by a return to former levelg: in the other case, there
was no demonstrable effect on the pyrexia: end in neither cuse |
was any effect cbserved upon the toxsemis or upon the progress
and extent of the lesion.

The last variety of siypical pneumonie to be described is |
[characterised by sudden acute onset with marked toxsemia, a
;partial or cmplete lobsr distribution of pneumonic
[consolidation with an associated element of atPleci@isis,

atypical physical signs, sn sbsence of any w@isis, snd delayed
resolution. Once sgein, only five cases heave been observed,

end therefore no very reliable deductions may be wede from them: |
but there are available a nuumber of csses of typicel paeumococcad
lobar pneumonie whidya were adndtied from the same sources and ‘
treated by the seme methods, from whidh certain ocouparisons may .
be made. None of these five cases of atypical pneumonia had any
previous history of diest troubles, but two hed hsed en infection |
of the upper respirstory tract within the month prior to this
infection. In sll cases the onset wms sudden and acute with
elaise, shivering and cugh. Only one case had the typical |
Lenacious rusty sputum of pneuwmonia, but two complained of a ‘
plearitic type of peain on the affected side. Sputum in ell ceses
wes scanly in amount end mucopurulent in cdasracter. On culture,
Pneumnoc ccl were grown from all, but in four cases there was a
considerable co-existing growth of respiratory commensals, snd
the Puewnococcl did not belong to either of Types I, II or III.
In only oneccase (Case 50) were Type I isolated in pure ailture. |
Leucw cytosis was not usuaslly well developed, most commonly being i
between 12,000 and 18,000/c.m.ia, In one of the more severe cuses
it did not at any time exceed 9,000/ c.m.m, The tewperature in |
the esrly steges was in all cases at or sbout 1049, and fell '
slowly by lysis, no true crisis ocaurring in any of the cesss. ‘
Its duration varied between fifteen days and fifty-four days. |
In spite of the fact that x-rays showed the process to be one of |
‘pnewnoni ¢ consolidation, affecting the whole or grester part of
la lobe, the physicsl signs were not those generally found in |
I:Pneumonic consolidation. In all csses the physicel signs were |
wost uarked in the right lower zone between the mid-sxillary snd
posterior axillary lines. In two cases they were those of
grossly diminished movement with marked dullness, wh i ch wss |
not stony in craracter, tubular breath sounds and a few medim |
|°1‘9P1ta.tions: but within seven days, without any slteration in
f't.he degree or charactér of the dullness, the bresth sounds hed
become almost completely suppressed, snd only occasional
|crepitations could be hesrd in the affected area. In the other
three cases the breath sounds were wholly or gmossly suppressed
from the omtset. 4 few crepitations could be heard, and dullnesal
was merked but not stony. Vocal resonsnce wes usually
accentuated, most markedly in the cases in whidi the breath
sounds were primerily brondiial. Neither the x~ray appearan ces
mor explorstory puncture revealed any ollection of fluid or pas
within the pleursl cavity. In all five cases the x-ray 7
appearsnces were remarkabyy constent. In e#ll, the area involved |
was the right middle lobe, disgnosed by the dharacteristic |
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‘triengular shedow extending forwsrd end downwards from the hilum
ij_n the laterel view. The whole lobe was involved in three ceses,
‘land the greater part of it in the other two. In &ll but one csse
there was merked elevation of the ri ht dome of the diaphragiu,
but no evidence of any shift of the medissturaum either to the
right or to the left. This elevstion of the right dome of the
disphragm wes usually meximel when the case first came under
observetion, auid became progressively less as resolution
procecded. Elevation of either dome of the diasphrsgm to g
wmparable extent was not observed in any of the casses of

typicel pneumococced lober pneumonia whidi have come under our |
care from the same sources during the same period of

observetion. It has, in fact, only been squalled, in cases such
a8 post-operative atelectasis in which the infective element weas
minimel. In one case (No. 54) an unususl ocowplication ocairred.
Eleven days after admigsion, when consolidation of the right
middle lobe was merked with a smell encysted effusion sbove it |
between the middle snd upper lobes, x-ray showed the presencs of '
a partial pneumothorsx over the right upper lobe, extending down
to the level of the effusion. This subsecuently re-expsnded at

a normal speed. Only one similar cese has been found in the
|literature. The x-rays are reproduced by Reimenn (19381J and
|appear to be identical in every respect.

|

In ell cases trestiment was by infre-red radiations,
ipostural dreingge, eand breathing exerdises. In addaition, |
sulphapyridine was given to four of the cases, owing to the
severity of the toxaemia snd the prolonged pyrexia. The effects |
of the inira-red irradiations on these seven cases are obvious
to the observer but diffiailt to justify stetistically., No |
effect on the pyrexia or toxsemis cen be truly described in 't.hese‘
cases in Group C, but in twenly ceses of typical pneumomo ceal
lobar pneumonia, whidi were treated in a similar menner, four .
cases became apyrexial on the fourth day of the disesse, which |
suggests that these irrsdistions may have an entipyretic effect,
as slready indi csted by the results obtained in Groups A and B, |
Apart from this very debateble effect, however, two constant
and marked resulbs of sudh trestment have been noted in both
typical end atypicel pneusonias. They are not capsble of
mensurstion, but are clinicelly very apperent. The first is _
that they induce in the patient a feeling of well-being vhid ;
|laste for a pericd up to about two hours after the ireatment,
{This is not entirely due to partial alleviastion of pleuritic
pain, gince it occurs in patients vho have neither pleural psin
mor pleursl friction, but would appeer to be a non-specific
effect. The second is & corollery of the first, in that this
feeling of well being, if produced in tne late evening, induces
& sound sleep of several hours duration without the necessity
of using sedatives. It was a common experience to find that
weny peticnts fell asleep during the course of the evening :
irradiation, end, subseguently slept the night through.
Instructions were always left thut eny cause of typical or
atypical pnewnonis whidh did not sleep sponteneously was to
receive sedatives, but in twenly cases of ihe former and five of
ike lalter only one cuse needed a sedative on one occaslon.
Sud periovds of ncturel sleep cennot bul have a beneficial

offect on the patient’s powers of nstursl resistance. Both
these effects have been noted by other observers, using :
disthermy, wnd are given espccial prominence by Forbett (1937) -
In these five cases of atypical lobar pneumonia, pos tural”
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dreail_'iag@ i bl‘e_-&.':-u;n-c,' exercises were instituled, being begun
sarlier than in Groups A and B with slight modificalions before
the patient becsme alebrile. Two factors suggested this
sliteration in tedmmigue. First, the elemeit of elelecudsis
present, as 1ndicated by-the elevation of the disphrsgm on the
affected side end the gross suppression of bresth sovunds with
only & relative degree of dullness on peraission, suggested
that thiere wes probebdbly some brondiisl obstruciion present,
the wost likely cause of this bsing tenacious bron diisl
secations. Postural dreinege was therefore introduced vhen
a‘bj:_-lect.asis was suspected snd crepitetions were not aumerous,
and it had the effect of incressing the amount of sputum and
the nuwber of crepivations to be heard. It was usually
supplemented by fine manusl vibrations to the duest wall. Bresth-
ing exercises in the [orm of education in relaxed rhythud cal i
breathing weas also instituted at spproximaiely the same wﬁeriod, '
with the object of alleviating the incipient wnoxsemia 'Ih the
rapid shellow bresthing produces in sudh cgses. As already
staled, sulphapyridine waes given to four of the five ceses in
full therspeutic doses, but in only one cese did it have the
usual effect (Cese 40). In the other three csses there was &
tracsitory arop in tewperature of 1 — 20 during the period of
aduinistration of the drug, with a subseguent return to
previous levels. There was no demoastrable effect upon either
the local process within the lung, nor upon lhe general ocourse
of the disease. This phenomenon has elso been noted by
Long cape (1942}, but no very satisfactory reason for its
ocairrence cean be pul forward. It way in part be due tw the
fact thet sudi cases are not due Lo a pure pneumococcal
infectfon, but this is not a wmplete explanation, since Type I
Pneumocccl were isolated frow the sputum of case 50, which, as
already noted, was resistant to Sulphapyridine. Another possible
factor of unknown significence s the relatively low leuco cy‘bosira
|

in these cases.

It is as yet too early to assess the final resulis in t.hasei
five cases, since ell have ocairred within the past ten wonths. |
In general, resolution has been grossly delayed, and in two
cases it has been incomplets, Cases 46 snd 48 were completely
resolved except for evidence of some residual thidcening of the
seventy-six days respectively. Case 47 showed only soume irreguﬂ!
larity of the outline of the right diaphrsgm after seventy-nine !
days. Case 50 still showed a swall emount of fibrosis in the
affected lobe after 103 days. Case 54 showed cunsidersble
fibrosis in the effected lobe with cormendng traction uvon the |
mediasfurnum after 134 days. Bronchospy wes carried out on |
this cese during convalescence, but did not reveal eny |
significent chenges. It is unfortunate that Service ‘
cir cumstences made it impossible to follow up these cases for
longer periods. !
J

Con clusions:~

The conclusions to be drawn from this series of ceses are
limited if drawn from them alone, but taken either in ‘
conjunction or in comparison with reports of similsr cases tihey |
have & greater import.: The inddence of Groups A snd B has

alresdy been discugsed, and it is probably true to say that the




i SH

lapparently high indidence amongst service personinel is due to a
mombingtion of & true incresse winddent with the increase in
]wmmunal liwing, and of en incresse in the number of cases
recognised. This latter is nol so mudh an index of the
thoroughness with whidh cases of upper respirstory catarrh are
examined in service hospitals, but rather of the fact that in
civil life, sud1 cases would seldom come under cbservation. No
real comment can be made upon the incidencs of the rather
unususl series of cases described in Group C The

bron dhopheumonic type have besen regerded as & more virulent and
widespread menifestation of the ssme uanderlying process as
occurs in Group A end B, and they are of relatively rare I
occurrence. 7The lobar type have heen regarded as intermediate :

between bron diopneumonia and e typicel lobar pneumonis, and are
probably relatively rare., Few suda cases have been reported, and
it would seem most unusual that ell the cases here rewviewed
should have involved only the right middle lobe, and thst five
lsuch cases should ocaur over a comparatively short time during
whih only twenty ceses of typicel lobar pneumonia ocauirred.
The seriss is oo small and the ststistical reviews of
pneumonie too beset with pitfalls for eny real significence to
be attacdiad to this, but in Hutdison's (1942) series, drawn
from Army personnel in the present war, the right middle lobe
'wes affected in only one out of fourty-one cases of lobar

| pneumoni s.

|
: The aetiology of these cases of atypical pneumonia is
| probebly in constant, end depends upon the interplay of several |
factors. The main ones involved are upper respiralory catarrh,
irrespective of whether or not this is due Lo a virus infection,
secondary invesion with respiratory comsensols or pathogens,
and the genersl and locsl resistance of the subject. The role
of upper respiratory cstarrh is probably feirly constant. It
was found to be preseat almost without exception in Groups A
and B, and as has already been noted, the duration of symptoms
prior to admission is longer in the cases in Group B. In the
more severe cases of Group C a shortening of the prodiomase
period ocaurs, the duration being usually only one day, and the
| symptoms compleined of are those whidh are comuon to any acute
| febrile disesse in its invesive stsge. But in this conneciion,
‘it should be noted that mwany writers postulate that lobar
|pneusonia is constently preceded by an upper respiratory
'infection. In Group G, those cases of the bron chopneumonic
type did have some sudi spyaploms, but they were usvally lacking |
in the lobsr type. To summarise, acute febrile catarrh sould
sppear, from its constant presence, to play a vart in the |
setiology of atypical pneumonis of Groups A end B, and the |
bron chopneumonic type of Group (i end its most likely role is
that by lowering locsl resistunce, it sllows secondary invesion
of the lung. As salresdy staled both Stewart-Hlerris, Scadding |
and Frendn believe that the precipitating factor is the
influenza virus, with subsequent secondary infection with otther
orgenisms, the type of lesion resulting being dependent upon the
parti auler organism involved: and the virus has been isolated
from s number of such gceses. No caese uf clinicel influenza
wes seen in our series, but there is no reason to doubt thet
| during dnfluenzal epidemics the virus plays the saue ?art as
Goes ihe causal sgent of acute febrile catarrh in ordinary
times. From the wide variety of organisms whidh have been
isolated from the sputum, and from the lung itself by lung
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punclure or at necropsy, both in this ad other series, it

would appear that practicslly sll the micro-orgenisms capable !
of inveding the body may, under suit:ble circumstan ws, give rise
to any of the possible pulmonery lesions. Both S cadding (1937) '
and Logen (1921} suggest thal meunococdl are more predominant
in the wore extensive and severe coses, a suggestion which is
borne oul by our own cases, bul it is wore probsebly true in ‘
view of the work of Byre and (ble, that the predominsmt

Orgenisii varies Irow one outbresk to snother. The lsst and
impredictable factor in the astiology is the group of unkiaocwn
quantities waida ere involved in varistions in locel end

oeneral resistance of the patient. Maxwell has suggested theat
sudh lesions as have been described in Group A ocair when the
general and locul resistence of the patient is high: that cases
sudi as Group C ure the result of low genersl and high local
resistence: and that low local resistance snd high general
resistence result in lesions sudh as lung absosss. Sudh
spsailation t.v%gxo.a nothing to cur kmowledge of the disease, since
we know of the factors controlling these varyiug
resistences snd less about their assessment.

The psthology of conditions in which fatsl cases are
infrecuent is largely by inference, but in this case a |
reasonable guess liay be made beceause of the close similarity
between this type of case and those vulmonary complications of
aaite epidemi ¢ influenza. Indeed, the two way very well be
regerded as the same condition; since clinicelly lhe pulmonary
conditions cennot be distinguished, and the only difference
lies in the fact that in one the initigl illness is an acute
febrile cetarrh snd in the other aaute influenza, a difference
whidh is probsbly one of degree rather than type. There are
mgny descriptions of the early uncomplicated pulmonsary lesion
found in saite influenza, by Frendh (1920) Mallodh snd Rhea
(1920} end Adams. An invsriable finding was & tradieobroncdhitis
involving the region of the bifurcstion of the tracies, and
spreading upwards towards the larynx =nd downwards into the
wein brondii and thebr branches. The mucrosa was intensely |
congested end covered with a loose greyish purulent exudate. _'
In the lung, befors beooming overlaid by secondary developuenis,
the lesion was @ focal interstitiel bron dnopneumonis, the
alveoli involved not being those of the lobule supplied by ‘the

| affected brondaiole, but rather those alueoli lying imuedistely |

| filled with a loose exudate of leucocytes snd lymphocyles with

sdjscent to the brondiiole. The cnsolidated slweoll were.

a suwall amount of fibrin, but never to the ssme extent as in
lobar pneuwonis. Allen (1930) in a series of cases which did
not ocaur during en epidewic of influenza, describes the process
as being an inflsumatory snd exudative extension from bron chioles
into the surrounding slweoli in s localised portion of a lobe or
lobes. Bowen (1935} describes it as differing from brondo-
pneumonia in that it rather reseubies the exudative
inflametion whi da surrounds & lung sbseess. These descriptions
meke up a feirly constent picture vith whidi the cases in the |
present series are cuite compatible. The severity of the !
condition may very, but the underlying essential process
remgins constart. The spread outwards from brondii end
brondiiole of the affected lobe or lobes is a disracteristic
snd essily distinguishsble feature of the x-rays.
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| |
Stewart-Harris believes lhat there is in addition an eleuwent |
of paldiy atelyctasis prescut. In view of the primury sest of ‘

the process in the walls of the smsller brondhi snd bron diioles
and the exudste whidh forwms there, it is guite possible thet
small sress of partial atilectasis mey appear during the course
of the disease. Some support is giwen to this by the way in

whidh The bresth sounds return rapidly to normal stremgth once

a lobar distribution, Longowoe (1942} hes described the post

lmortem appearances as being a deep red, moist solidifi cation
[of the sffected lobe, with the brondi filled with pus.

a productive cough hes asppeared. In the more severe cases with ‘
|
|
|
|

Ui cros wpi cally, the intra-alveclar septa are thi ckened, and

the elweoli contein a loose exudate of erythrocytes,

mononv.cleous snd serum. There is considersble oedems of the

‘part, and a marked sbsence of polymorpfms. In even more severe
| cases this hesmorrhegl coedema beomes more profuse, and the |
| apoearance of the lungs is very similar to that produced by '

| been present in the cases in Group C which hed a lobar

| it would seem from work sudh os that of Blske and Cocil (1G20) |

| spreesd along the interstitial tissue outwerds from the hilum,

inhalation of poison gas, as described by Opte (1928). If this
pathological state described by Longcope is the one whida has

distribution, then the type of this infleamuation and the [
relatively mild leuocytosis whidi wes present are a partial
explanetion of their protracied course. Two other factors are
also present however. These cases would appeer to differ from
typicel lobar pneumonia in their mode of spread. The mode of
spresd of lobar oneumonia is debatsble. On experimentsal grounds

|
That we orgsnisms gain emtrence near the root of the lung by

penetration of the wall of a large brondius, and theresfter

Rediologically, however, Reimann (19381) Shenks, Kerley and =
Twining (1938) and Davies, Hodgson ond Whitby (19353) believe |
that signs of pneumonisa sre {irst evident in the umore peripheral|
parts of utne lung, eand that the so-celled centrel pneumonia is |
& rarity. Many cases whidi are apparently central in a P.A.
view, showing theamselves to start peripherally in a lateral
view. In the lobar cases in Group C, the wnsolidation weas not
always complete in the early steges, allowing of some |
sppreciation of the lung tissue in the affected lobe, snd in !
these cases it was an inveriable finding that the process was’
wost intense sround the mein bronchi to the lobe and spread
redially from there. This suggests that even in these cases .
with & lobar distribution the process starts within the
bronciial walls, end would sppear to differ slightly from
either the bacteriologicsl or rediologicusl concept of spread |
in typical lobar pnewsonia. The ollier fector is the
suggestion of atelectasis whica wes present in four of the

| Beinbaum (1929 state that the first stsge in the development

|
five cases. Henderson et alia (1930 and CGoryllos and ‘
|
I

of u lobar pnewmonia is the appearance of a catarrh whidi plugs
the airways with a thid stidky seaetion, leading to a
pneumo o ccal atelectasis. Davies, Hodgson end Whitby (1935}
state that the disphrsgm is slways raised on the affected size ‘
in pneuwonis, and suggest that ihe more rapid the onset of the
disesse the greater is the liklihood of atelectasis o carrring.
With this statement it is impossible to agree. In twenty. cases
of typical lobar pneuumonie whi ch have been X-rayed on adim.ss;.onJ
and at frequent intervals during the course of the disease, ihere
lias been no evidencs of the disphregm being reised. There I
would seew to be no doubt, however, that atelectasis cen ocaur
in csrtein csses typicel of lobar pneumonis. Telling snd
Oliver (1938) ascribe il to congestion of the bron ciisl mucosa,
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end Brwin snd MdGill (1938) describe csses of lobar vneulionia
in whidh breath sounds were sbsent or grossly suppre;_qbud. This
they ascribe to soinddentel blodkage of the brondii, vhid in
one case was confirmed by broncioswpy. Nidholas and Agassiz
(1938) describe lobar forms of atypicel pnewmonia usually |
ocaurring in the right middle or lower lobes, with an

asgo dated elewent of atelectasis, end often running a cironic
course. from a cwmparison of these descriptions vith the
cases wnlci nave been described in this ssries, it would scem
probable that the pathological process in these lobar foruws
Cowmences as an sate celerrh in the main brondii to a lobe,

| frequently the rijht middle lobe, coincident with an acute

febrile reaction., This locsl inflamuztory process is then
asugmented by sewndery infeciion and spreads peripherslly down
the brenches of the brondhi, end redielly outwards into the
adjacent slveoll, produding a Yoose congolidstion in whidr the |
predominent cell is the wononuclear. At the ssme time, the
exudate within the brondi partially occludes their lumen, and
leads to verying dezgrees of atelectasis. Suda a process is
fundamentelly the saite as oceurs in Groupe A snd 3, the
difl'erence being one of degree, wiu veing probeoly a result

of variesnce in the pathogenidty of the secondsry inveders. It
also partially explains the relative resistmce of sudi cases to
sulphapyridine therspy, end their protracted course. No
explanation can be oifered for the interesting and unususl
predileciion of the cases in this Group for the right middle [
lobe.

Port of the purpose of this investigation has been an
attempt to assess the velue of physiotherspeutic measures in
the treatment of non-tubercilous pneumonic infections. The
conclusion drawn is thet their velue is very real, but has a
limited application, chiefly owing Lo the great calls wid &
thney meke upon tvhe skill, patience snd time of the masseur.

The results which have been obteained have already been
described, bul they mey be usefully recapitulsted. Infra=-red
irradistions cennot be proved ko have any specific therapeutic
effect on & pneuwonic process. But it is known that they cen
pensetrate suffidently far through the body to oroduce a local
effect on the lungs: local neat produced in a pneumonic lung
by mesns of long wave diathermy has beer proved experimentelly
to result in an increase in the locel blood supply: sand the
effect of infra-rad irretisiions on subcuteneous infections
sud as vaitlows is to produce rapid end satisfectory I
localisation of the infection with pus formastion. By analogy
therefore, one may presume some locsl therapeutic effect, which |
may be reflected in the probable decrease in the time required |
for complete wure in cases so trested. Secondly, there is [
some evidence that the rays heave a mild antipyretic action, bu’c.i
this cannot be mwore then a tentative suggestion, pending further
experience. Lastly, their most obvious vslue lies in the sense
of well being and the long periods of nstural sleep whidi they
induce. 'These effects lose some of the veiue whth which they
mwight have been credited prior to the introduction of
sulphapyridine. But neveriheless, sulphspyridine is by no
meens a specific aire for gll cases of pneumonia, and

ancillary messures are therefore not to be despised. Tl:ll”)
discussion on the pathology of these cases constitutes the :
indi cstion for the use of postursl dreinsge as & part of the
treatment. In theory, there is & sound physiclogical basis |
for the use of postural drginsge combined with fine manusl i
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vibrations to the diest wsll for fucdiliteting expectorstion of
sputum. In practice, it is almost inveriable to {find thet
petients bring up sputum more copiocusly snd more easily after
this treatment has been begun. It is not cleimed thst this
entirely banishes the element of gtelesctasis preseat, bubt it |
probably hastiens the natursl re-expansion of the lung, and |
prevents atelectasis that is slresdy preseat from be coming |
worse. It would be most efiective if sn expectorsnt mixture |
were given at he same time. This was never done in this |
series, ss il was desired Lo observe the effect of postursl
drsinege when used alone. The bresthing exerdses ssrve a
twofold purpose. During the middle stages of the disease they
combat enoxseumia snd aid normal drainsge of the affected lung
and during oconvulescence <they are, in our opinion, an essential
purt of rehabilitaiicn. During the febrile stage of eny aaule
pulmonary infection there is elways a tendency for snoxaemig
to develop, due, as Haldane and Priestley (1935) have shown,
to the alteration in respirsatory medignics which ocer when a
part of the lung is the site of an awte infective procsss.
Sudn anozxaemia has a deleterious effect upon the patient. It
hes a none the less real though less msrked effect when it is
present in slight or subclinicel degree. It may be trested
elther symptomatically, by the aduinistratlion of oxygen, or
fundawentally by giving the patient lessons in relaxed
bresthing, and teaching him to mske efficient use of his

fun ctioning lung tissue. The symplometic relief which the
petient enjoys es a resull is commensurste with thst given by
oxygen, According to Boyd (1940) the lung is not a passive
sgent in respirstion, but is & contractite orgen permested with J
non-gtriped mus cle tissue, and during normel resgpirstion
drainsge ocairs naturally. During pneumonis, however, norisl
wovement in the affected lobe practicslly césses, sad
consequently dreaingge also diwminishes. During the stuge of :
early resolution therefore, bresthing exercises are introduced
to promote mowement in the sffected part, end sc promote ,
drainsge from the pert. This is especislly valuable when an |
element of ateletasis is present, and has been applied with
success to a nuuwber of gases of complete atelectasis of one |
lobe, ocwrring eBspecially as a post-operative complication.

It might be srgued thet sudy wessures, by the mecranizal eflect |
of disturbing diseased tissues, might light up the inflammsation
snew and spread it to new fod, or by traction on disessed
bronchial walls, lay the seeds of & future bronchiectosis.

| Against this, it is pointed out that these regional breathing

exorcdses have never been used until after the patient wes
afebrile, anu no indicstion of reactivation of the lesion or
development of fresh lesions was noted es judged either by a
return of pyrexia or by untoward physicel signs. Also, it is
probably wore harmful for brondii to bes bathed in infected
secretions for a prolonged period then to have these removed
relatively promptly by meesurcs which cuuse movement and
ftraciion in the aisessed sres. Rehabilitstion hes receatly |
received- gome much-needed wnd uucn-deserved publidty in
relastion to orthopoedic injuries. Rehgbilitstion in relation
to pneumonia is as important, and does not receive ths attenticfﬁ
it merits. It is not suffiic ient sfter & pstient has recwvered |
from pneuwonisa, to send him to & convalescent hospital fo;*‘ three
weeks or so, followed by & return to light duty for a furtner |
snort period. It is not en unususl experience to see s man i
who has had pneumonia souie months vrevicusly reporiing sick



| three weeks. 1t is our belief that patients who wre so lresated I

,
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compleining of ladk of energy, ough sd dyspnoea on exertion.

[the lobe which was alfected, with diminished air entry and
occasional arepitutions. Sudi cases should be very exceptional
with proper rehabilitation. This tekes the form of breathing
exercises disigned to re-educate the patient in the use of the
slfected part of the diest, smd correct sny other breathing |
errors which may be incidentelly present. These latter sre
found frequently. The exercdises are given duriag esrly
convelescence, and the psltient wntinues them at the
coavelescent hospital. Where there is any doubt cbout the
patient's physical stuning when he is due to return to duty,
he is put on light didties and given a wurse of gradusied
physical exsrdses by the Physical Truining Officer for two or |

are subseuuently fitter then they otherwise would be, The
failure of four cases in Group C to respond to sulphapyridine
therapy is & reminder thet it is not & pefracea for sll forms
of pneumonia, There is no evidence that its administrstion in
sudl resistunt cesss has a deletexious effsct, but nevertheless

any drug of sudh potency should ot be used indigariminaiely
but reserved for thoss cates in which there are klear indi cations
for its use. The results in Groups A =nd B have been, complete
resolution in every csse. No record of incomplete aire in sud
cases nas been found, and the prognosis is uniirmly good. In
Group G, the bronchopneumonic variety have a feirly good
prognosis. The course is longer end wore severe then in Group

| B, but in the four cases observed resolution wus ultimevely :

complete, ond this sppesrs to be the usual result. In the ‘
lobar type, however, there is & mudi grester risk of incomplete
recovery. One of the cases described (CGase 50) had some mild
residual pulmonsry fibrosis when last seen four months after |
the onset. Another (Case 54) has considerable residusl |
fibrosis with some traction upon the mediasturnum at the present
time, four and a half months since the onset. There may be
some further slight improvement in these two cases, but it
would sppesr that the prognosis in sudi cases of atypical lobar
pneumonia sffecting the right middle lobe is worse then thatl of |
lobar pneumonia in other sites.

Swmns T Ve

(1) Atypicel pneuwonis is relatively common in the R.AF.,
and & series of fifty-four ceses are reviewed.

(2) The casses cen be subdivided according to severity. A
number of typicel cases from eada group are desaribed in
detsil, and the clinical features are compared with
other descriptions.

(3} The aktfology is probably analsgous to that of influenzal |
pweumonia, in thet eny upper respiratory infgction paves
the way for invesion of the lung by pathogenic orgenisus.

(4) The pathology is thet of an acite trameobrond'ziti?, with
secondary invssion csusing s brondiiokopneusonia with
small sress of lobular partial atelectosis. This
fundamental process may be present in all degrees of

severity.

On examining such a case, it is usual to find poor movement over ‘
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Atypi cal pneuumonia of a more lobar distribution end ¥
effecting the right middle lobe, runs a prolonged wurse,

is resistant to sulphepyridine, snd has an inareased risk
of resultsnt fibrosis.
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' Observations made during the physical treastment of un-

resolved and wnvelescent pneumonias suggested the possibility
of extending the use of certgin methods to the more amte phase
of the disease. It was considered that by so doing, it might be |
possible to reduce the period required for convalescence: and
by exercising more coreful ocontrol over rehabilitation to secure
a higher level of physicsl efficiency ss en ultimate result.
Particular interest was centred on the extensive disturbsnce of
respiratory mechanics vhidh accompanies typical and atypical
pnaumonie and which cen constitute a serious embarassment at a
time when the resources of the body are fully mobilised.
|
. The genersl scheme and sequence of treatment employed in
‘c.he series of cases reported in the body of this paper is
indicated as follows:i=
| (1) Barly trestment (a) Long wave infrs-red
| irradistion.
| (b} Postukel support.
| (c¢) Sedative manual vibrations
to chest.
(2) Intermediate. (d) Rhythmic relaxed breathing
| - caange of posture.
g (3] Commencing resolution. (e) Postural drainsge.
! (f) (hest sheking.
i (4) Advenced resolution. (g) (hest clapping.
i (h) Regional breathing.
re—-education.
(5] Convalescemce. (i) Posturel re-education
& graduated physical
training.
| These physiotherapeuti ¢ measures were dicsen to meet the
Iproblana in applied physiology which arise with varying severity
throughout the course of the disesse. The sdheme of treatment '
outlined above is modified to suit the requirements of each
[individuel case.
|
|1, BARLY TREAUMENT,
i (a) Infrae-Red Irrediation.
} The work of Stewart (1922 - 1934} and other observers
'has esteblished the therapeutic value of long wave diathermy in
pneumonis, whilst favoursble reports on the more recently
introduced ultra short wave therap§ have been given by Torbett
(1937) CGoulter & Osborne (1939). Unfortunately either method
requires the use of expensive equipment whidh is not always at
hand. Infra-red radistion however, is provided by relatively
inexpensive apparatus which is readily avsilable for use both in
hospitel and pravete practice. In our experience, infra-red
therapy heas, with cereful regulation of dossge, proved of value
in meny types of infective condition and there were reasonable
grounds for expecting a favourable response in ovneumonia and
particularly in the o=-existing pleurisy.

Infra-red rays ere emana:t.:l.ons having a wavelength
extending from approximstely 8,000 A.U. to the region of short
Hertzien waves. They are generally held to have only limited
powers of tissue penetration. This contention is mainly based
upon temperature recordings obtained by implsnting thermo- '
couples &t verying depths and mekes the possibility fallacious |
assumption that a rise in tissue temperature is the sole
criterion of therapeutic value, The generally accepted view
regarding the penetration of infra-red rays is disproved by an
experiment reported by Heald (1938) in which he was able to
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maxillary sntra and other accessory sinuses. Ve have found that
| satisfectory results both in these conditions snd in local

2o

demonstrate activation of a photoelectric cell by infre-red |

radistions after passege through the full thi ckness of a foreamm.
(linicel evidence of penetration is furnished by the rapid and
favoursble response whidi ocaurs in acute infections of the

pyogenic infections were only obteined with short exposures of

‘moderate intensity. In our experience, prolonged exposures to

radiation of high intensity have no benefidal effects. The
uniformity with whidh good results are obtained with & stendard
(minimal dosege) tedanique, in spite of wide varistions in the |
types of causal orgeanism sugzest that the beneficial effects sre
rather due to the influence of the waves upon the tissues than I

upon the bacteria. ;

Experience in the treatment of sinus infections by i
minimel dossge infra-red irrgdiation provided the basis of the
standardised infra-red technique which we have employed in
pneumonia. [Fifteen minute exposures are given four hourly ‘
throughout the day using non-luminous radistions derived from a
Watson "Sunid' infre-réd gemerator. This apparatus employs en |

| open wire-wound element mounted in a large parabolic reflector. |
| Full operationsl temperature is atteined after about five minutes
' pre-heating end a distance of twenty-four inches from the |

patient haes been found to provide optimum intensity. |
Three main fields of irradistion ere employed

according to the posilion of the involved areas of lung and |

digtribution of pleuritic pein. The points of foas for these |

| fields ares=

(1) Infre-claviawlar. [

(2] Upper or lower axilla.

(3] Infre-scapular,
In severe cases this posterior irradiation is not introduced
until the patient's genersl condition justifies the necessary
change of pbsition., In addition, irradiation of the anterior
chest including the cardiac area is espedcially used where |
distress is pronounced snd also as & finel sedative trestment
in the late evening during the period of restlessness end high
exis. The marked relief and comfort which is afforded by

| precordial irrsdiation may be partly due to stimulgtion of the |

coronary cirailation, an effect whidh Stewart (1934) oconsiders
to be one of the most important results of diathermy treatment. |

(b) PBUSIURaL SUFZORT.

The possibility of minimising snoxsemia by attention |
to posture was considered in the light of Haldene & Priestly's
conception of respiratory physiology (Heldene & Priestly -
1935). Heldeane hes drawm attention to the fact that the normal
lung movements as described by Keith (1909) are not conducive |
to the uniform distribution of eir within the lung. '

. Experimentsl evidence is provided which shows that this

imperfect slveolar ventilation is grestly accentuated in the
recumbent position snd that enoxsemia is more readily
produced. In view of this, there appeared to be some
justification for the maintensnce of a more erect position than|
is generally employed in nursing pneumonic patients. As a
further contribution towards improved respiretory mechenics,
parti ailar attention was given to supporting the complimentary
curves of the spine. The usual arrsngement of pillows which
reises the head and shoulders without providing sadequate
support for the lumbar and cervicel spine, allows the body to
sag snd permits postural defects whidh are unfavoursble both
to respiration esnd the subsequent restoration of heslthy body !
|
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mechanics. The msin objecte of good postural support are thus

enumerated =

(1) To securs & more perfect unfolding of the
lungs during inspirstion with the opening
up of fresh alveoli snd their associated
capilliary bed - (relief ®f snoxaemia)

(2) To essist diaphregmatic movements which,
in their inspiratory phase are wnsidered
by Keith to ownstitute the most important
factor in the filling of the right heart.
(Augments cardiac output.)

(3) To ensble the abdominal musculalure to
meintein the positive intra-sbdominsl
pressure which further assists the return
of blood to the right heart.

(4) To evoid serious reduction of anterio-
posterior diameter of the medisstinum and
undesirsble compression of the heart and
great vessels.,

(5) To meintain the post~vertebral antigrevity

mugcles within their renge of maximum
postural effi ciency.
The clinical significance of these mechanical factors

has been gtressed by Goldthweit. Brown, Swain and Kuhns in their

work on body mechanics. (1937},

(c) Msnuel ¥ibrstiong.

The sedative value of fine manual vibrations is well
recmognised in Scendinavia. Oyriex,®. (1903, 1924, 1939)8 Cyriax,
J.H. (1939) have advocated the more extensive use of these

| menipulations as being of the grestest assistanes in the

induction of muskle relaxstion. An examinstion of diest

| movements in acute pnewsonia revesled a tendency for

inspiratory rib elevation to persist during the expiratory
phase. This not only prevents a full tidel exvulsion of air
but slso leads to the susteined alveolar dilatation of an
edventitious emphysema. Hmphysemea is #frequently terued

" compensatory' , a definition we find hard to accept as

| Tespiratory wmpensation can only be established by the active
| ventilation of fresh slveoli. Emphysema will, through an

increase of residual volume end reduction of supplementel air,
directly contribute to anoxsewia. Observation suggested that
loss of expiratory movement wes lsrgely due to the manubrium

' sterni snd upper ribs by over-action of the anterior and lateral|

cervical muscles. Fine manual vibrations have proved an
effective means of reducding this undesirsble mis cular tension
and are aspplied In conjunction with infra-red treatment. This
combined trestment quicdtly produces relief of pleuritic pain

| end with the inception of more balsnced thorsc c and

diaphregmatic movements, breathing soon becomes easier and more
effectual. Vibrations are applied with the lightest possible
touch over the anterior and latersl diest for a period of about
five minutes. As Cyriex has pointed out, these msnipéilations
call for skillful eppli cetion.

INTErBOI AT 5 U REAT WG
(d) Relaxed Rpythmic Breathing - (hange of Posture.

The introduction of relaxed rhythmi ¢ breathing marks
the trensition from the purely passive treatment provided by
the methods slrsady described and more vigorous measures in

2.

| which the patient tekes an incareasingly active part. Adventage
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is teken of the symptomatic relief afforded by esrlier trestment
land the patient 18 encourgzed to extend the ventilation of the
unaffected areas of lung. This does not imply forced or deep
breathing. On the ocontrary, one aims at rhythmic exaursions of
only moderate depth with full participation of the diaphregm,
reducing the use of extrinsic muscles to a minimum, The main
object is to obtain relaxation and a normasl respiretory rhythm.
[fhe value of this relaxed breathing has been shewn in the
ltreatuent of Da Uostal's Syndrome.

| " thenge of Posture® simply mesns, short periods in
side-lying. It permits infreg-red irradiation of the posterior
lung fields and reduces the tendency to hypostatic congestion.
Twenty minute sessions in side-lying are introduced twice
during the day when the stage of initisl distress has passed.

SEAGH UF Wil QNG RS CLUTION .
(e) Posturel Drainsge - (hest Shaking.

(omumen cement of resolution is the signel for the
iintroduction of conventiénal postural drainege. An endeavour has
'been made to increase the effectiveness of this method by the .
iaddition of gentle chest sheking which is given vhilst the |
petient ocaupies the appropriate drainsge position. These |
minipulstions may be regarded as coarse manual vibrations snd are
applied to the affected side of the chest only during expiration.
This ensures that any secretions dislodged frow the atrial or
bronciieler walls are carried towards the lurger brsendies of the
bronchial tree.

Progress during the more advanced stsges of resolution
is assisted by gentle dnest clapping. This classical Swedish
maenipulation has long held a place of honour in the treatment
'of chronic respiratory disease. Its judicious applicetion in the
‘later stsges of pneumonic or pneumonitic resolution has proved !
of definite velue end is uded in cnjunction with relaxed !
' breathing. Sputum is usually increased, geseous interchange is
promoted through sgitation of air within the lung and re-expans-
ion end ventilation of alveoli in the involved areas is
facilitated. The treatment is stimuleting and most patients
sponteneously express appreciation of the feeling of general
well-being which follows and which does mudhr to srouse an adkive
interest in the final steps leading to full recovery.

4, Siaub UF AUVAN G KisSOLUT TGN
Breathing BExercises.
| " Ample time should be sllowed for convsalescence
-gnd work should not be resumed for sbout two
months after the crisis. Psychoneurotic
symptoms are common in those who return to
routine duties too soon. The patient should '
practice deily for severel months, exercises |
to restore full mobility end expension in |
the lung. These exercises are of the |
greatest importanee in children. If carried
out as & routine, the incidence of sequelae
such a8 brondiiectssis would be considersbly
' redu ced."
eeeseslobar Pneumonia....W.D,W. Brooks & ‘
Geoffrey Marshall. "Textbook of kedicine -
Conybesre . ‘
|
|

(h) Regional Bresthing Re-education.
As previously indi cated, pneumonis 18 gsual:lych
 associated with elterations in respirstory mechenics whica are



\functional efficiency.

not entirely physiological in daracter. This imbalsnce tends to
perisit after resolution of the primary condition thus leading
{to a continusnce of disordered respiration gnd a lowered

The restoration of sound respiratory

mechanics is essentiaelly a process of physiological adjustment
based on the accurate interpretstion of existing abnormalities.
This entails a detailed anslysis of thoracic movements and it |
‘was felt that the choice of appropriste treatment and the .
‘observation of subsequent progeess would be facilitated if the ‘
results of examingtion gould be recorded in schematic form., A |
‘disgremmatic attempt to correlate the essential factors is
;indica‘bsd in the figure shewn below.

| Rb.middle rib
series.

Rt.upper rib
gsection.

diaphragm.

OR - outer range

thoracic movements.

iiaphrazn

Lt. upper rib
section.

Lt.middle rib
series

Lt.lower
rib
OR [series.

MR - middle range
~  thoracic movements.

IR - inner range
thoracic movements.
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Two concentric circles define the arbitary limits of the
total respiretory excursion. The annuler space contained by
these drcles is further divided into three zones corresponding
to inner, middle and outer range thorsaci c movements and
flesignated-IR.LR, and CR., respectively. Either side of the
bisecting line which provides for the two hslves of the diest,
are three sectors which correspond with the segmental division
of the thoracic cage as defined by Keith, and omprising:-
an upper section ocwneisting of the first rib and menubrium sterni;
a middle rib series extending from the second to fifth rib; and
e lower rib series eubraced by the sixth to tenth ribs. The two |
leaves of the diaphragm are wnventionally depicted in the lower |
|quedrant of the figure. i
Anglysis of sbnormal respirstory medienics., Loss of f
(ventilation arising from impaired function in any section of the |
|lungs will normelly be compensated by increased se_ration of the |
lunaffected areas - & physiologicel response to pathologi cel
lghange. Theoretically, the wide margin between normal tidal
lvolume end maximum supplemental reserve, should permit a lamge
meagure of ocompensation without difficulty. If we consider the
normel tidal excarsion as the ocaipying the middle range of
‘thoracic and diaphragmatic movements, physiologicel increase of
'ventilation will regitire an inspiratory extension towards the
outer range and a highly important increase of expiratory
'excursion extending through fhe inner renge. This balenced
increase of totsl movement is essential if a satisfactory ratio
'between residuel end. supplementsl eir is to be meintained. In
practice, it s frequently found that demands for compensatory
seralion are not met by a balanced adjustment 6f thoracic and
‘diaphregmati ¢ movement. There is in fact, a marked tendency for
| certain sections of the ciest to over ventilate whilst other
sections remain relatively inactive. The work of esteblishing
heulthy mecienics will therefore have to recognise the need for
inhibiting over-activihy in some varts of the thorax whilst
stimulating the more active participation of other sections,
IThese points may well be cwnsidered in their clinicel relation-
'ship as it ocaurs in a typical case of pnewronic consolidation
involving the right lower lobe. There may usually be found:- !

(1) Diminished movement of the lower rib i
series of the affected side.

(2) Gorresponding diminution of dlaphragm-
atic movements on the affected side.

(3) Bilateral elevation of the upper rib
section (lst. rib and manubrium).

(4) Moderate elevwation of the right
middle rib series with poor
expiratory excursion,

(5) larked elevetion of the leftimiddle
rib series with poor expiratory
excursion. '

(6) Middle range mevements of the left
lower rib series with moderate
diephragmatic movements on this side.|

A dipgrammstic presentation is seen overleaf.
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The sbove detesils are described as they may be seen in the

acaute stsgzge of the disease.

Considerable improvement will have

resulted from use of the methods elready dis aussed byt the
initial disturbancs of respiratory mechanics remsinsg the
guiding factor in finsl re-education.
| The achievement of successful re-education of breathing
inecessitutes the alteration 6f faulty somstic and visceral
{reflexes by voluntary regulation and constant repetition of

appropriate thoracic and diaphrsgmati ¢ movements.

Such

‘movements are practised under supervision until they are so
firmly eskablished that they are executed suboonsciously under

; all circumstences.
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\General Observations.

Respiratory adjustment is taught with the patient
comfortably supported in c:rook—half-ly:_nu (low Fowler's pogition)e
At no time are exsggerated”corrective' positions employed. Arm
‘movements are also discarded in this tedinique. Werare primerily
eoncerned with postursl activily end extrinsic muscle work must |
be reduced to a minimwa, Good results sre largely dependent i
upon Lhe ability of the operator to smgage the interest end |
i w~=operation of the patient.

B 3 1 14 ad o iha . faia] i tad
exemple, (Pneumonic consolidation - Right Base)
(1) Tregtment is initieted by rhythmic breathing
and localised movements are not attempted until relaxation is
| attained. During this preparstory stege, the petient is
iinstmcted to allow the thorax to fully collapse during eadch
' expiration but forced expulsion of sair must be avoided. The
| operstor applies gentle shaking over the lower ribs as the
:pa.’t.iant exhales. |
(2) Bi=lateral incresse of lower rih movement with |
‘%b:.tlon of the upper rib series. i
With only a slight increase of inspiratory i
dep‘t.h, the patient is enwuraged to spread the lower ribs without
| expaasion of the upper chest. A satisfactory exarsion of the
| lower rib weries is to be regarded as en essential prelude to
| diaphregmati c re-education. If the lower ribs approadnr their
| full inspirstory position before contraction of the diaphragm
is well estublished, two favoursble factors are introduced:-
(a) The lower rib elevators are able to enter their
inner reange of wntraction before the,powerful |
diephregmati ¢ pull becomes menifest. |
(b} The costol origin of the diaphrsgm is well separated
from the central tendon snd a maximum inspiratory
descent is rendered possible. Good lower rib
movements are cmplementsry to diaphresgmstic function.

(3) Unilateral locslisation of lower rib movement.
This entails selective sctivation of the right
llower rib series with the simlteneous inhibitd&on of mowement
i elsewhere. fThe patient first exhales snd then as he gently
' inheles, endeavours to expend the rizht lower diest. It is
' obvious that only a limited smount of air esn be inspired as a
| result of this localised movement end the patient sgain exhales
| before general lung inflation commences. The operator can give
i gsome guidsnce by lighlly applying his hands to the chest and |
| indicating by touch, the position end nature of the reguired
imovemen‘b. Expension of those areas in whidch temporary
|
|

| immobility is desired must not be opposed by pressure as
external resistance will result in sugmented tone and increased |
re-activity of muscles producing the movement ggeinst whidh
resistance is applied.

(4) Symmetrical bi-lateral lower rib movements,

When activetion of the affected areas of lung |

hes been achieved by unilstersl locslisation, movements of the
| two sides of the chest are co-ordinated to establish uniform
' basal ventilation. At this stage, the depth of respiration I
|is grodually incressed until the lower ribs are freely moving |
| through a full excursion that extends from the imner limits of |
expiration to the outer limits of 1nsp1mt10n. The woluntary
l:i.lm.tatlon of upper thoracic movement is still continued. In
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| cases wnere an element of atelectasis is present, caution is
|required wnen incressing the depth of basal breathing,
especielly the inspiratory phase, in order to minimise the risk

.of vroducing bronchial dilstation.

| (3) Re-education of disohragmatic wovements.

- The diaphregm is generslly regsrded ss the most
J.mnortant component of the respiratory muscle complex end vitel
capacity is largely determined by its functional effi cien cy.

|'l'he longitudinel lung pull which accompanies inspiratory descent

of the diaphragm elso regarded as beingz chiefly responsible for

apical ventiletion - Keith (1909).

Heald (1922) has classified diaphrsgmatic
|movement as follows:-

(a) Normel or physiological.

(b} Btationary.

| (¢) Reversed.
| It is necessary w recognise that sstisfactory thoracic

umecham.&i cen be established end abnormal mechenics of the
dle.phragm overlooked. This has been frequently recgnised on

‘ radiological screening when, in spits of satisfactory rib
movement, the exaursion of the diaphregm mey be partly or wholly
suppressed or even reversed., When a good latersl excursion of
the lower ribs has been achieved, re-education of the disphragm
usuelly presents no diffiailty. The patient exhales and then
inhales with expansion of the lower ribs. As these ribs aporoadh
their maximua elevation, the petient is instructed to protrude

| the abdomine} well during the final stage of inepiration. The
operator's hands should lightly rest on the lower ribs end

| aidomen with the thumbs meeting the sub-costal angle end the
outspread fingers embracing the costal margins snd lateral ‘

| ebdominel wall. By this means it is possible to estimgte the

| sub-costal sbdominal movements which reciprocate with those of
the diepursgum, The principal of unilateral localisation is
applied in a similar manner to that slready indi cated for rib |
movements, ‘

Goilbitan TREABWIINT S Glude,

Physiotherapy is instituted as soon as pneumonie is
disgnosed. Postural support is achieved by the use of a back
| rest end sn ample supply of pillows. These are staicked !
horizgonteally to avoid hollows which permit ssgging of the
lumbar spine. Pillows under the thigh are more comfortable than
the conventional knee bolster. The position approximastes to
Fowler's and, if available, an adjustable bedoof the Nesbitt- |
Bvens type is helpful.

Initiel trestment cnsists of a fifteen minute infra-red
irradiation of the enterior chest and fine msnual vibrations.
Subsequent infre-red irradiation is directed towards the
aeffected ares of lung with the exweeption of a treatment in the
late evening., This final enterior chest irradietion is given
between ten' p.m., and midnight. I

During the first forty-eight hours, trestment continues on
| the genersal lines indiceted sbove. At the énd of that time,
| clinical end radiographic findings are usuelly sufficiently well
defined as to decide the future treatment of the individual casse;

Adeptation of tedinique to mset clini cel varigtions,
This cen be conveniently discussed in connection with

actual cases of differing type. Three cases have been chosed,
eadh of which will serve to demonstrate the technique vhich is
broedly appliceble to the group it represents.
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(1} Gase 7. Pneumonitis - Rt. lower zone,
(Group A).

(2) Caese 53. 3roncho-pneumonia - Lt. lower and
mid=-zone,

! (Group B = extending to (.

i (3) Case 48, Incomplete Lobar Pneumonia with
|
|

atelectasis. (Rt. middle lobe.)
(Group .
The temperature curves of the pyrexial stage of these cases
are plotted on the diart whewn below:-

Temperature Chart.
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Case 7.Pncumonitis - Rt.lower zone.

Group A.
Case 53.Broncho-pneumonia - Lt.lower
Group B. and mid-zone.

Case 48.Ineomplete Lobar pneumonia
with atelectasis.Rt.mid-zone.

Group C.

(1) Cese 7. Pneumonitis, -
X-rey findingsi- Loose pneuwmonitic
oonsolidation in right
lower zone, most dense
towards csrdio-phreniec
engke. No evidence of
stelectasis.
Physical signsi- Slight dullness, diminished
gir entry, inspiratory
‘ crepitations end increased
|
|
|
|

V.R. at right base.



ll. v

Genersl shepe of thorex good - 1little disturbance of diest |

mechani cs but diminished excursion of Rt. diaphregm.

| Treatment.

lst. day. Initial trdatment scheme-infrs-red nocte.

2nd. day. Infre-red a.m., p.m. snd nocte. Rhythwic relaxed
breathing started.

Frd. day. 4ir entry much improved. A.m. infre-scapular
irradiation, gentle expirstory chest shaking,.with
patient in left side - lying. P.m. Position as
gbove, lower axillery irradiation and expirstory
chest sheking. HNo late trestment.

4th., day. Rise of temperature previous evening. This re-
active temporary pyrexis neerly always occurs when
more acltive trestment is commenced and should
return to previous level in twenty-four hours. If|
incressed pyrexia persists, initial trestment
scdheme should be resumed. .
Treatment as on previous day.

5th. day. Alr entry satisfactory. Occasional medium
pitched rhondii over whole of rt. lung with creps. |
at base. Infra-é&sd-scapulsr end axillery infra- |
red irradiation continued B.D., posturel dreinasge |
started end also gentle dhest clapping beguns.

oth. day. Irestuwent as on previous dey.

Jth. dey. Mo zhond &%v R‘%‘L&‘aﬁms wSreps at base. .Iniru—i
é Tre—education Scoumencod = diest dapping more

vigorous. Progressive trestment on these lines
was continued throughout the following week. At
the end of this time, no physicel signe were
detected end x-ray shewed resolution to be almost
complete.

| In this perticular gsse, the sbsence of toxesema and good i
general condition of the peatient permitted the early institution
of feirly active measures. The more severe csses in this group
may verge on the brondio-pnevmonic type snd thus render it
necesssry to ocontinue conservative treatment for a longer
period.

(2) Case 33. Broncho-pneunonia. .
X-rey findings:— (onsolidgtion of I
bron cho~pneumoni. c
type involving le:E"t.|
lower gnd mid zones.
Physi el signs:~ Few crepitations '
heard at left base
towards end of
inspiration. No
dullness and 3.5,
normel. Slight |
toxgemia present. |
Prevous pneuwonia in diildhood. Aesthenic type - long thorax
with narrow sub-costal angle. Movements diminished on |
effected siae.
Trestment, |
lst. day. Initial treatment sitheme - infre-red nocte.
2nd. dsy. As above.
3rd. day. Postural dhenge - infre-red irradiation of infrea-
s capular end exillary fields - fine sedative
vibrations oontinued but no chest shaking.



4th.
Jth.

oth.
7th.

8th.

Gth.
10th.

11th.
| 12th.

13th.

| 14th.

| 16th.

| 2Lats

- 28th.

day.
day.

day.
d aYe

d &y.

day.
dﬁyo

day.

d&.}ro

day.

day.

day.

day.

day-

123

Tempersture normal this e.m. but up to 101° in
evening. Late infra-red treatment given,
T'reatusnt as on previogs day.
Feels well. Not much sputum. Slizht duliness at |
left base, with some diminutéon of 3.S., moderste |
number of medium crepitations snd V.R. slightly
increased.
Treatment still continues on conservative lines
but rhythmi ¢ relaxed breathing begun. Infra-red
nocte,
Treatment continued as asbove.
X-ray shews inflammstory process to be more marked
but has not incressed in extent. Now small focus
in right infra-clavi aular area. Iregtment as on i
previous day - infra-red T.D.5. but late treatment
now dis continued,
Physicel signs I.5.(. - Posturel drainage
introduced. Still feels well.
Temperature appeasrs to be settling.
B.S. at left base more diminished but increasing
number of crepitations in mid zone., Some st right
base but no diminution of B.5. FPresent treatment -
infra-red bilateral infra-scapular, enterior, and
left exillary, ¥ields. Rhythuwic breathing and i
postursl draingge. |
Temperature down. Gentle expiratory chest shakings |
edded end very light chest clapping. Infre-red B.D.:
anterior end bilgtersl infre-scapular. [
Temperature rise last evening, (100°). and ,
perspiring this sa.m. = no chest shaking or ciappinr
|
|
|

today.

X-ray shews left side to be much improved and right
side completely resolved.

Temperature normal sgein. Basal breathing localis-
etion commenced - chest clapping in prone-lying
with dest inclined. Infra-red discontinued,
Slight dullness at left bese only. B.S. normal.
Frequent medium crepitations at left base are the
only accompaniments. Breathing re—education
extended, otherwise treetment as sabove.

X-ray shews chest almost clear - chest medianics
greatly improved - good basal localisation and _
diaphregmati ¢ movements. i
(hest clear = feels very fit - exercise tolersnce
good.

This case is feirly typical of the broncho-pneumonic condition
whi dh requires careful regulation of treatment. Active maaauresi
are introduced with ceution but the condition must not be |
allowed to become indolent. If due regard is paid to physical
signs, x-rey findings sand tempersture response, there should

be no difficeliy in meking the sppropriaste day by day

| ad justments of T.edinique.

(3) Case 48. Incomplete lobar pneumonis with atelectssis. |

A-ray findings:- There is inflemmatory |
opatity of the right lower |
end middle zones: right
diaphregm markedly raised:
interlobar septum seen
between upper snd middle
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lobes. Lesion appesrs to

pneunmoni ¢ process in right middle

lobe with associated partial
colliapse and commencing spread
to upper lobe.

Physicel signs:- Marked dullness at right base

with tubular 3.5. Very

occagionsl crepitelions snd V.R. |

aegophonic. Sputum copious,

frothy and slightly blood stained.

Grossly diminished movements of right middle and lower rib
series and e@lso of right diephrsgm. Bilateral elevation of
upper ribssection and shallow outer range movements of left
middle and lower rib series with moderate movement of left
diaphragm,
Tregtment.,

lats
2nd.
3rd.

4th -

5th.

oth.

Fth.

10th.

14th,

21lst.

day.
d aye
d £

day.

day.

day.

d aye

day.

day.

day.

aay.

dey.

Initial treéatment scheme - infra-red nocte.
Treatment continues as sbove.

Sputum and physical signs undienged except thet
B.5. are diminished although unsltered in
character. Infra-red infre~clavicular - &.im,
axillery field p.m., Late anterior chest
irrediation given. ©Sedative vibrations continued.
dodified postural dreingge begun and infra-
scapulsar infra-red irradiation introduced.
Increased quantity of sputum yesterday following
postursl change. Much improved: dullness less
marked, B.S5, diminished intendity, broncio-
vesicular in diaracter: numersdums medium
crepitations throughout middle and lower zones.
Gentle expirstory chest shaking begun - infra-
red as on previous day. Two twenty minute
sessions in left side-lying.

Tempersture up to 104° last evening but dowm to
100° this asm. Less sputum yesterday. Rhythmic
relaxed breasthing begun, remaining treatment as
before. Infra-red nocte.

Appears to be re-eXpanding. B.S5. on right side
are now normal intensity. Treatment ocontinuing
as above.

Physicsl signs I.S.Qy. except freguent coarse
crepitations over right middle and lower zones.
Gentle diest clapping introduced: infra-red
B.D. now, late trestment discontinued.

X~ray shews - resolving at periphery and probably
re-expanding. Gentle ciest shaking and clapping
continueds five minutes relexed bresthing every
hour {under patients own cwntrolj: Full postural
draingge, morning and evening.

Only slight dullness:; B.S. on right side
diminished. No accompeniments - V.R. equal.
X-ray shews - resolution and re-expansion
proceeding. Regional bresthing comuen ced.
Mainly confined to increased expiratory movements
of left side with middle range inspiratory
excursion only. (indirect method of gaining
expansion of affected side). No infre-red now.
hest clapping still light,

Small pstch of brondio-vesiailar B.3. sbove
right base with occasional crepitations.
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Il sewhere normal and no accompaniments.

25th, day. Diaphragm is now considersbly less elevated.
Unilateral localisation of basal breathing
comien ced.

30th. day. Good lower rib movements and general thoradic
mechanica fairly well balanced. Diephragm almost
completely des cended and movement satisfactory.

3Pth. day. Trensferred to cunvalescent home. To preactice
systematic breathing control according to
principles already taught.

46th. dey. (hest clear - feels fit. X-ray shews couplete
re-expansion snd almost complets resolution.
thest movements symmetrical and ventilation good.
Lxebcise tolersnce satisfactory.

Two noteworthy features are presented in this case.

(1) The oresence of copious sputum suggested
the early introduction of modified postural
drainsge. Efficient evacuation of sputum
had special importence in view of the
atelec¢tasis,

(2) No deliberste activation of the affected
sreas by locslisation of rib movements on
the sffected side, was attempted until
re-expension was well established.



We are glad to taeke this opportunity of
expressing our gratitude to
Wing Commender F.H. Peterson. u.D., d.GP.& S.,

for his oonstant help and encoursgement.
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