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Pulmonary infections constitute a large proportion of all 
cases admitted to R.A.F. Hospitals. Since the non -tuberculous 
conditions would appear to differ in some respects from similar 
conditions in civilian practice, it has been felt that a review 
of the incidence, clinical features and treatment of a group of 
fifty four cases of atypi cal pneumonia might be of value. 

It has been found that cases of classical pneum000°cat 
lobar pneumonia are relatively infrequent. In contrast, there 
have been a comparatively large number of cases of atypical 
pneumonia which have assumed a greater importance than in 
civilian practice because of the special c_rcumstances 
associated with wartime and servi ce conditions. These 
conditions are, first of all, the paramount necessity of 
excluding tuberculosis in all cases of pulmonary infections, 
since this condition has been gradually increasing in incidence 
during the present war. Secondly, in servi ce medicine, one must 
reduce to a minimum the periods of illness and convales cence, 

and the constant aim must be 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 subsequent ill -health. 

Before discussing the actual cases, some of the prevailing 
local conditions should be explained. Patients are mainly drawn 
from a number of fairly large hutted camps in while epidemiology 
is an important factor. It has therefore been the policy that 
all cases of upper res-oiratory 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 ambulant or semi -ambulant cases until 
they either recover of until more urgent symptoms supervene. 
With a few exceptions, two main age groups are involved 
young adults of about 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 
military service by National Servi ce rïedi cal. Boards. Neverthe- 
less, wide variations in physi eel development and fitness are 

found. 

The term atypical pneumonia as used in this paper is not 
susceptible of an exact definition. It covers a fairly wide 
range of conditions, ranging from a benign drams cams crcibed 

pneumonitis, through types of bronchopneumonia of varying 
severity to a form with a lobar distribution but running a 
chronic course. Various names have been suggested, such as 

pneumonitis (Gill (1938)) (Maxwell (1938)) , influenza]. 

pneumonia (S Gadding (1937) ) low grade pneumonia (Ni±olas and 
iigassig (1938)) and virus pneumonia (Lon. cope (1942)) . None of 
these terms are altogether satisfactory, since they nearly all 
describe only one of a number of closely related conditions. 
The term atypical pneumonia was first proposed by able (1928) 

for all forms of pneumonia which differ clinically from lobar 
pneumonia. Reimann (19331) defines it as an inflammation of the 

1un3 , o ccasior_ally primary but usually secondary in nature, 
caused by a single varie sy of bacteria or by a mixture of them, 
characterised by a gradual or sudden onset, fever, cough, 

sputum and termination by lysis. Pathologically- the pulmonary 
lesions are diffuse, multiple and often specific for the l- 

caausáí 



organisms. The inflammation originates primarily in the walla of 

the bronchi and bronchioles end spreads to the adjacent lobules 

and lung parenaiyma by way of lymphatics, bronchi or brondeioles, 

or by continuity. 

This definition is wider than the range of cases here 

described, since it may also include for example post -operative 

pneumonia, or lipoid pneumonia: but it is the best of the many 

definitions proposed. 

Whether or not atypical pneumonia has increased in 

frequency is a .point which cannot be settled by one observer, 

but there is no doubt that since the war a much larger number of 

cases have been observed in this country than before. A number 

of American reports suggest that the condition has a greater 

incidence amongst a young adult population leading a communal 

life, Longcope (1942) :Heimann and Havens (1940) Gallagher (1934) 

and Smiley and Showacre (1939) all des cribing outbreaks amongst 

hospital staffs and in colleges and universities in e,hidz there 

was some evidence of infectivity. Accurate comparable figures 
of the incidence in the ordinary walks of life are impossible to 
obtain, but this apparent greater incidence in the services is 

almost certainly partly fallacious, since cases which in civili 

life would be confined to bed at home for a few days are now 

admitted to service hospitals where all cases of lung 

pathology are fully investigated in view of the wartime increase 
in pulmonary tuberculosis. As a result, many cases of atypical 

pneumonia come to light whi can would otherwise remain undic cover 

It has been our experience that in many of the cases of atypical 
pneumonia the respiratory mechanics were faulty and it was felt 
that unless the original lesions were completely cured and the 
faulty respiratory mechanics remedied as far as passible, than 
the seeds of further attacksand possible future chronic 
bronchitis were being sown. This belief was chiefly founded on 
the tardy resolution which occurred in some of the earlier cases 

observed. These earlier cases were treated either with 
sulphupyridine, on the assumption that they were examples of 
early lobar pneumonia, or in milder cases, by rest in bed and 
simple expectorent mixtures. In neither case were the results 
wholly satisfactory, resolution being relatively protracted. 
Sin ce both sulphaphridine and expectorants had no very obvious 
effect, re murs e was had to physiotherapeutic measurer and the 
results, though difficult to justify sta *ti ally, were 
sufficiently encouraging clinically to suggest their further 
appli Cation. 

The use of these physiotherapeutic measures was suggested 
by Stewart's (1934) results with long -wave diathermy in lobar 
pneumonia, and ìvídiahon's (1915, 1919) respiratory exercises for 
cases of wounds of the chest and chronic empyema in the last war. 
For various reasons, considerable changes in the usual 
to chniques were introdu ced. Sin ce no long or short wave 
diathermy was available, it was decided to use in its pëace 
infra -red radiations, as these probably had a sufficient degree 
of penetration (Heald). Postural drainage was also used, the 
technique being a fairly standard one. Respiratory exercises 
for various pulmonary disorders are well established in prin cipl 
though not widely understood in application. Few detailed 
descriptions can be found apart from bïdiiahon's papers, and a 
set of exercises were therefore evolved l hi de have proved 
satisfactor3r.. A detailed description of these techniques is 
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iven in the Appendix, and the indications for their use and the 

results obtained are discussed later in this paper. 

Description of Oases:- 

The cases were found to be roughly divisible into three 

ain groups, the criteria being the extent and type of the 

pulmonary lesion, and the amount of toxaemia present. Group A 

comprise those cases in which the amount of pulmonary 

involvement as judged by physical signs and x -ray appearances 
is mild, and in which there is no toxaemia.Group B is more 

severe. The lung involvement is not necessarily more extensive, 

but the lesion is more evidently broncho- pneumonic in 
character, and there is usually a mild associated toxaemia. 
Group C comprises cases in which one or more lobes are 

involved to a marked degree, with high prolonged fever, and 

marked toxaemia. Two varieties in Group G are recognised, one 

being mainly lobar in distribution, the other mainly 
bronthopneumonic. Althouch the cases have been thus arranged 
in three groups, the distinction between a case in one group and 

a case in another need not necessarily be sharp, and many 

borderline cases occur in which. the main features of two groups 

may be present. But for the purposes of review, it is more 

convenient is thus subdi. vide them. 

26 cases. Group A. 

A typical case in this group is that of a. young adult with 

no previous history of Blest troubles being taken ill with 
symptoms of upper respiratory catarrh - i.e. dryness of the 
throat, mild cough, headache, malaise and temperature of 990 

1010. Persistent cough is very usually present, and is 

generally a more prominent feature than in ordinary 
un oompli cated upper respiratory catarrh. After about three 
days, during which time the symptoms have been becoming 
gradually more marked, he is found to have a Small area of slight 
dullness at one lung base. The breath sounds in this area ail 
vesicular in character, but much diminished in intensity, and are 

accompanied by a few fine or medium capitations. These latter 
may be accentuated by deep breathing or coughing. The vocal 
resonance is unaltered or slichtly diminished. Sputum is 

mueeputr&ff n.t- 
generally scanty and m in the early stages. There 

is no toxaemia present, and the patient's only cpmplaint is of 
the local symptoms of cough or headache. An x -ray taken at 
this time will show a fairly uniform opacity of moderate density. 
This area is usually situated in the lower lobe, and in P.A. 

views occupies moat frequently the cardiophiinic angle. The 
outer edge fades off insensibly into surrounding healthy lung. 
There is nearly always evidence of continuity between the mein 
site of the lesion and the hilum of the lung. The opacity is 
frequently most marked in the neighbourhood of the main bronchi 
to the lobe. During the ensuing four to ten days the 
temperature falls by lysis. By the time the patient is 
a.febrile, the area f impaired percussion has usually 
practically disappeared, the breath sounds have returned to 
normal intensity, and the citations are coarser, more 
numerous, and more widespread. Sputum is now looser and more 
copious, but at no time does it exceed one to two ounces day 
in amount. The rate of resolution is approximately the same 
whether it be judged by physical signs or by x -ray appearances, 
and is usually complete within fourteento twenty two days. 
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The following are some typical cases : - 

j Cese 22. An airman aged twenty -nine was taken iii on 

28.12.41. with a dry rough, headache and malaise. On admission 
the following day his temperature was 10250, pulse 120 /min. 
respirations 26 /min. and cough was persistent. He was found to 
have a slight degree of impairment of percussion at the right 

base, wit, almost absent vesicular breath sounds, occasional 
medium capitations, and un changed vo cal resonan ce. Sputum was 

scanty, and Bdi cro co cci Batanchalis were isolated from it on 
culture. X -ray showed a fairly homogeneous opacity at the right 

Y'Q? 

base in the cardiophuni c angle. 

He was treated by infra -red therapy thrice daily, followed 
by postural drainage and breathing exercises after he became 
afebrile. On 4.1.42. the breath sounds were almost normal in 
intensity, with e pitations more numerous and more eAensive. 
From then onwards the axpitations gradually disappeared, and by 
,14.1.42. there were no abnormal physi cal signs to be detected. 
In the same period radiological resolution was also complete. 

Case 2. An airman aged thirty -one was admitted on 25.4.42. 
wihh a history of shivering, cough and malaise for twenty four 
hours previously. On examination, he was found to have a few 
rhonci at both bases. The sputum wntained H. Influenza on 
culture at first, and two days later oantained Micro cocci 
Catarrhalis. A blood mount showed 6,200 leucocytes /c.m.m., of 
which 67% were Neutrophil Polymorphe. X -ray revealed a mild 
opacity at the right base extending downwards and outwards 
from the hilum. He was treated as was the previous case with 
infra -red radiations until afebrile, and thereafter by postural 
drainage and breathing exercises. Temperature fell to normal 
by lysis on the third day, by which time there was slight duline 
over the affected area with medium imitations. The breath 
sounds were normal in character .yid intensity. Resolution was 
osmolete both clinically Ord r_.diologi cal ly in eleven days. 

Casa ja An airman aged nineteen was admitted on 13.9.41. 
with a history of a cold in the head, whi ch had become 
gradually worse during the preceding four days, and headache, 
dry caug'h and malaise for two days. Temperature on admission 
was 1010, pulse 120, /min. respirations 18 /minx. A profuse 
growth of Streptococcus Viridans was isolated from the sputum. 
He was found to have diminished movement and slight dullness on 
percussion at the right base, with normal breath sounds. On 
deep inspiration a few high -pit shed rhon i and medium cáepitation 
were heard at both bases. X -ray showed fairly homogeneous areas 
of opacity in the right lower zone and left midzone. He was 
treated like the preceding cases by physiotherapy. He was 
afebrile from the third day onwards, and resolution pro ceeded 
satisfactorily, being complete both clinically and 
radiologically in twelve days. 

Case 20. An airman aged thirty-three was admitted on 
12. 3.42. with a history of cough and cold for the pre ceding six 
days, and some dryness of the throat for one day. Temperature 
on admission was 99.50 , pulse 82 /min. and respirations 18/Min. 
He had a small amount of sputum from whi eh pneumo co cci were 
isolated. These did not react to either Type I, II or III sera. 

On examination the only physical signs found in the chest were 

fairly numerous medium citations at both bases. X.-ray showed 

mild bilateral basal opacities of fairly homogeneous texture. 



 

Case 22 - x -ray of chest taken three days after 
admission, showing opacity of fairly 
homogeneous texture in right cardio- phreni e 
area. 
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03. se 2= - X -ray of crest on admission, showing 
pn eumoniti c opa city at right base. T his is 
a typical mild case of Group A. , and 
illustrates the '.-.dency towards peribronthial 
distribution. 
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e was treated with an expectorant mixture only. The 
temporature fell by lysis over a period of ten days. 
4epitations persisted at both bases for 16 days, by which time 
there was no further radiological evidence of the oendition. 

Group B. - 19 cases. 

At already stated, the cases in this group do not materially 
differ from those in Group A except in the degree and type of 
pulmonary involvement, and in the presence of a certain amount 
of toxaemia. A typi cal case might be described as one in whi ch 
a young adult is admitted to hospital with a history of symptoms 
of upper respiratory catarrh, usually of rather more than three 
days° duration. On admission, the temperature ie usually between 
102° and 104°, with pulse rate about 120 /min. and respirations 
between 20 - 30 /min. Lo cal symptoms are mainly headache and 
cough. On examination, signs of lung involvement are found at 
one or both bases, or at one base and the midzone on the other 
side. Physical signs are much as in the previous group - 
diminished movement and slight dullness over the affected area, 
with breath sounds which are either vbsi solar or bron cho- 
vesi colar in character but diminished in intensity. A few 
ci pitations are usually present, and the vocal resonance is norm 
or slightly decreased in intensity. These ,.physical signs are 
most usually found when the lesion is at one or other lung base. 
When it is in the mid or upper zones, they are generally much 
more indefinite, and frequently the only abnormality found is a 
few gpitations. X -ray at this period shows a lesion either 
unilateral or bilateral, and most commonly, basal. In extent it 
is greater than is found in Group A: in texture it is muth less 
homogeneous , having a pronoun ced mottled appearan ce , the mottl ed 
areas being 3 - 10 rntns. in diameter, close -set and fading off 
insensibly into the surrounding congestive appearances are 
usually fairly extensive. The temperature continues for very 
varying periods, between three and twenty days, but toxaemia 
subsides fairly rapidly. Resolution proceeds relatively slowly 
but appears to become eventually complete in all cases. 

The following cases illustrate some of the typical or 
special features which are founds- 

Case 11 An airman aged twenty-two with no previous history 
of chest troubles was admitted on 6.6.42., with a history of 
malaise: and'.dry '.cough. for the past three days , and dull pain in 
the left side of the chest for one day. On admission, the 
temperature was 101.5 °, pulse rate 88 /min. respirations 20 /min. 
and he was mildly toxaemic He had scanty mi./Id-purulent sputum 
in v ^,4 chi morphol ogi c91 Pneumo co ccl and M.i cro cocci Cat arrh all s 
were found on culture, The Pneumoeocci. did not react to Type I 
II or III typing sera. There was a mild lemocytosis of 
14,600/c min. On examination of his chest he was found to have 
slight dullness with vesicular breath sounds of diminished 
intensity and occasional medium crepitations at the left base. 
X -ray showed an area of congestion with signs of early ill - 
defined bron chopneumoni c consolidation in the left lower zone 
and part of the midzone. He was treated with exposure to 
infra -red rediations thri ce daily to the affected area, and the 
temperature fell to normal by lysis over the five days 
subsequent to admission. By then, the only physical signs to 
be found were o ocasional ctittpitations in the affe cted part of the 
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lung. Radiological resolution lagged ounsiderably behind the 

physical signs, but was complete by 2.7.42. From the time when 

he became afebrile, postural drainage and respiratory exercises 

were instituted. 

Case 37. An airman aged 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 physical signs which could be 

detected in the chest were a few medium drikitations at both 

bases. X -ray showed appearaaoes 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 
lysis over the five days subsequent to admission, the physical 

signs became less evident, and x -ray showed that resolution was 
progressing. In spite of this apparently favourable °purse, 
there was a oansiderable secondary rise in temperature up to 

1020 for several days from the tenth day onwards. The symptoms 
of laryngitis were persisting, and on the sixteenth day he was 
found to have a well marked bilateral antraè infection. 
Following appropriate treatment for this, there was no further 
temperature, and resolution was complete after six weeks. 
Treatment was by infra red irradiation to the affected parts 
of the lung until afebrile, ana then by postural drainage and 
respiratory exercises. 

Case 39. An airman aged twenty -two was admitted on 7.10.41. 
with a history of headache, malaise and dry sore throat for one 
day. only. He showed a moderate amount of toxaemia, with a 

temperature of 102.50, risi -ng the same evening to 1040. His 
pulse rate was 130 /min. and respirations 30, /min. A mixed growth 
of organisms, predominantly Pneuaio co cci. and Streptococci Viridan 
were obtained from the sputum on culture. On examination of the 
chest he was found to have a slightly impaired percussion note 
with vesicular breath sounds of dimbiished intensity and a few 
medium crepitations at the right base. X -ray showed the lesion 
to be bilateral and basal. In both it was bronchopheumonic in 
appearance with considerable surrounding amagestion, but the 
lesion on the left was very early, whilst that on the right was 
well marked. The temperature was maintained at fairly high 
levels for four days, and then fell to normal by lysis. At the 
sàe time toxaemia disappeared. He was treated by the same meth.ds 
as the preceding cases, bid resolution proceeded fairly rapidly, 
being complete in twenty-one days. 

Case 33. An airman aged twenty was admitted on 4.6.42., 
having had gradually increasing headache, malaise and dry sore 
throat for the previous four days. For one day he had had a 
dry cough. On admission, his temperature was 100.5 °, pulse 
104/min. , and respirations 20/min. He was moderately toxaami c, 
and had a lencocytosis of 14,800/c.m.m. The fairly copious 
mucopurulent sputum contained streptococci on culture. Physic 1 
signs in the chest were those of diminished movement and 
moderate dullness at the right base, with partially suppressed 
bron chovesi calar breath sounds, a fey, medium cpitations, and 
slightly in creased vocal resonan ce. X-ray showed an irregular 
bran eho- pneumonic type of consolidation in the right lower zone, 
of greater density than in the preceding cases. There was no 

evidence of ateliectasis. Treatment was as before r,ith infra red 



Case 37 X-ray of chest 5 days after admission, 
showing small fine dose -set areas of 
hronchiolo- pneumonia in the left lower 
zone, with some superadded omngestion. 
The appearances at the ri;ht base are 
not well reproduced. 

c 
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Cace '33 - X-ray of chest on admission, uhowling 
rattxked but irreeular conaoïida#,ion 

eu,i.zeßtibe of peribroïzchial 
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inclinations until afebrile, followed after this by postural 
drainage and respiratory exercises. Toxaemia disappeared 
rapidly, and he was afebrile from the fourth day onwards. 
Resolution proceeded at about equal rate as judged by physical 
signs or x -ray, and was complete in twenty days. Before dis char, 
he was found to have muoopus in the right antrum, for which 
antral lavage was required. 

Group C. - aine cxa.seg 

The cases in this group are characteristic by marked 
toxaemia, prolonged pyrexia, and a more extensive involvement 
of the lungs. This latter may be either bronchopneumonic or 
lobar in distribution, or a mixture of both, and there appears 
to be a tendency for the lobar type to show delayed resolution. 
A number of representative cases are des cribed, and their 
differentiation from acute pneumo co ccai lobar pneumonia will be 
discussed later. 

e 

Case 52. An airman aged nineteen with no previous history 
of chest troubles was admitted on 11.3.42. with a history of a 
gradually worsening Dough and cold for the past seven days, and 
malaise for three days. His temperature was 1030, pulse rate 
108 /min. respirations 20 /min, and he was moderately toxaemi c. 
He had a 1encocytosis of 18.200 /c.m.m. of which 79% were 
neutrophil polymorphonu cleosis, and a small amount of clear 
frothy sputum, from which Type I Pneumo co cci were isolated. 
The only abnormal physi cal signs whi d1 could be detected in the 
chest were occasional fine crepitations at the left midzone and 
right base. X -ray showed a fairly well marked opacity on the 
left midzone with fine dose -set mottling, and a similar but 
less distinct area at the right base. He was treated with 
infra red radiations , and although much symptomatic improvement 
occurred and toxaemia diminished, his temperature continued at 
fairly high levels for twenty -one days. An x -ray twelve days 
after adm5 scion showed that some resolution was o ccurring on 
the left side, but that the appearances on the right side were 
becoming more marked. Postural drainage was instituted at this 
phase, followed by respiratory exercises when he became afebrile, 
and resolution was complete by 7.4.42., having taken twenty - 
seven days. 

Case 51. An N . C.O. aged thirty -two was admitted on 7.9.41.' 
with a history of increasing cough, shivering and malaise for 
the previous three days, with a small amount of thick purulent 
sputum. He had no previous history of chest troubles. On 
admission, his temperature was 1010, pulse rate 102 /min. and 
respirations 28 /min. , with a marked toxaemia. Culture of 
sputum mainly yielded a growth of pneumo co cci., but there were 
also colonies of Staphylococci and lei cro cocci Cat arrhalis. 
Fairly marked dullness was present over the left upper and 
midzones posteriorly, with harsh vesicular breath sounds and 
many inspiratory crepitations. Vocal resonance was slightly 
increased. There were also a few crepitations to be heard at 
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 similar to that associated with lobar pneumonia, 
but in texture it was more irregular and mottled, especially 
around its margins. There were also signs of early congestion 

at the right base. Temperature and toxaemia continued, and on 



12. 

Case 51 - X -ray of Blest on admission, showing 
fairly dense consolidation of irregular 
texture, esp$cially marginally, in left 
mid zone; and early changes at the right 
base. 
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Case 57. X-ray of Chest taken eight days after 
admission, showing widespread 
brondzopneumonia with small close set 
nodules, and a fresh area of consO idation 
developing in the outer half of the right 
mid zone. 
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the ninth day a patch of pleural friction was found at the left 
base. X -ray at this time showed that the consolidation in the 

left mid zone had partially disappeared and there was now a 
very marked bronchopneumonia with fine close -set mottling 
involving the whole of the left lung and most of the right lung; 
in addition, a new area of consolidation had now appeared in the 
right mid zone. Oral administration of sulphapyridine was begun, 
nineteen gas. being given over a period of four days. The 
temperature fell by 1 -2° during the administration of the drug, 
but rose again on its withdrawal. By this time, the only 
physical signs found were those of a gross bronchitis, but 
(toxaemia was still present, and as a result of the bronchitis, 
there was intense cyanosis with venous engorgement . X -ray 
showed that resolution was occurring. A venesection was done 
at this stage, with marked benefit. Thereafter, progress was 
steady, if slow, there still being a certain amount of bronchitis 
present five weeks after admission. Besides those measures 
already described, he was treated in the usual way with radiant 
heat until afebrile, followed by postural drainage and respiratory 
exercises. Complete resolútion had occurred after sixty -seven 
days. 

Gase 47. An airman aged twenty was admitted on 4.4.42. 
with a history of slight cough for the past two or three weeks, 
and shivering, malaise and some pain in the right Chest on deep 
breathing for one day. His temperature was 103.50, pulse rate 
110 /min. respirations 32 /min. and he showed marked toxaemia. 
His sputum contained a mixed growth of microoaccus catarrhalis 
with occasional pneumo There was a leneo eytosis of 16,000 
with 65% polymorphonucleosis. There was marked dullness over 
the chest at the right base, especially round towards the 
posterior axillary line. In this area, the breath sounds were 
bronchial in character, but of diminished intensity. A few 
c pitations were present and the vocal resonance was mush 
increased. X -ray showed a fairly marked consolidation in the 
right lower zone, with considerable elevation of the right dome 
of the diaphragm. A lateral view showed that it was the middle 
lobe which was involved. He was treated by infra red irradiation 
only at first, with considerable reduction in toxaemia. On the 
fifth day, administration of Sulphapyridine was begun, and he 
received twenty-five gms. orally over a period of six days. 
Following this he became afebrile and there were signs of slow 
early resolution, but on the twentieth day he had a considerable 
recrudescence of temperature lasting for a week. No further 
extension of the process in the lung nor the presence of a 
penural effusion or empyeaa could be demonstrated to account 
for this. Resolution continued in tardy fashion, and it was not 
until two months after the onset that the lung fields had return4 
ed to normal and the diaphragm had resumed its usual position. 

Case 50 This airmanAadmitted on 21.1.42. with a history 
that for the preceding twenty-four hours he had experienced 
considerable malaise, generalised aches an pains, and a dry 
cough. On admission, the only signs whi Ch could be found in his 
thest were those of a generalised mild bronchitis, but two days 
later he was found to have marked dullness, with diminished 
breath sounds and vocal resonance at the right base round into 
the axilla. X -ray showed this to be due to pneumonia of the 
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demarcation 

'right middle lobe having a sharp line of at its upper 
and lower edges. He had a scanty amount of sputum from which 
tl' ype I pneumo oo cci were isolated and 16,800 1 eu co cytes of whi dl 
94 were polymorphonucleas. Radiant heat was commenced 
nunediately with no obvious effect. The temperature continued 
between 103° and 101 °and the amount of toxaemia remained more 
or less unaltered. On the eighth day of the disease, in the 
absence of a normal crisis, sulphapyridine was administered and 

e received a total of twenty -two grams ovally over a period of 
six days. Apart from a transitory fall of temperature for 
wenty -four hours, the sulphapyridine had no demonstrable effect, 

and marked pyrexia continued for a period of eighteen days 
subsequent to its withdrawal. During this period, the physical 
signs did not alter very greatly except that faint bronchial 
reath sounds could be heard on the right base in the posterior 

axillary line, and x -ray snowed that the middle lobe, instead of 
resolving, was getting slightly smaller. It was suspected that 
an einpyema might be :resent, but no pus or fluid could be found 
by exploratory puncture. During the succeeding month the breath 
sounds became slightly stronger aid more vesi eular in character, 
and crepitations were present during the greater part of the 
peieiod, but radiologically there eras progressive shrinking of 
the middle lobe. Energetic regional breathing exercises were 
carried out during this period, and at the end of three months 
considerable resolution had occurred. Some fibrosis, however, 
remained, end on die charge, three and a half months after 
admission, this was still present. The patients' general health 
was excellent, and respiratory movements were full and equal and 
there was no evidence of bronchiecteisis. Repeated examinations 
of the sputum for tubercle bacilli failed to demonstrate them. 

Dis cession. 

Twenty-six cases have been observed which have been placed 
in Group A, esid nineteen cases in Group B. As already stated, 
the differentiation between cases of ea.de group is not always 
sharp, end many border -line cases present features of both, 
since Group A cases merge into those of Group B imperceptibly. 
The criteria which have been used are that in Group A the cases 
showed no toxaemia, the x -ray appearances are of a fairly 
homogeneous texture, and resolution is usually complete within 
three weeks. In Groz}p B, cases exhibit a certain amount of 
toxaemia, as evidenced by a mild len co cytosis of twelve to 
sixteen thousand /c.m.m. , the radiological opacities have the 
woolly and patchy appearances of fine, close set broncho- 
pneumonia, and the condition usually lasts from three to five 
weeks. In view of their relatively dose relationship, it is 
therefore Convenient to review the two groups together as regards 
their epidemiology, clini cal features and treatment. 

Epidemiology. It is a general finding that cases of 
atypical pneumonia sudi as have been described under Groups A 
and B occur most frequently during those periods when acute 
febrile catarrh and influenza are most common. This finding is 
tonfi ed in the present series. It is also most commonly 
reported as o cairring in institutions, especially in the U.S.A. , t yieji cal outbreaks being des cribed by Reimann (19382) , Long cope 
(1940) and hiller and Hayes (1939). From such descriptions, it 
has been thought that the condition is one which predominantly 
affects young adults, but it must be borne in mind that young 
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Case 50. P.A. view of chest on 22.1.42., showing 
lobar type of pneumonia in right lower zone. 
The upper margin is abnormally clear ait, 
and the oostophreni c angle is not 
obliterated, sugesting that the middle 
lobe is Affected. 

NA R 
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Case 50. Later_Aa view, taken 23.1.42., showing 
complete in+eolleerient of the middle 

lobe. 



Case `ZO. P.A. view on 4.5.42. showing 
residual fibrosis and elevation of 
the right: dome of the diaphragm. 
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Case 50, Lateral view on 4.5.42. showing 
residual fibrosis, probably due in 
part at least to pleural thickening, 
and the marked elevation of the right 
dome -rthe diaphragm. a 

r 
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adults are by far the most numeraus inmates of schools, colleges 

and hospitals. A certain amount of evidence has also been 

adduced, chiefly by Smiley and Showa.cre (1939) , Hornibrook and 

Nelson (1936) and Maxfield (1939) that the disease is 

communi cable and that cross infection can o ccur. Long cope (1940) 

suggests that the disease is transmittable, with an incubation 

period of fourteen to twenty -one days. The general incidence as 

observed in the present series was that, out of a total of 492 

cases admitted under fairly constant conditions from one camp 

with diagnosis of influenza, acute febrile catarrh and 

ìasopharyngitis, but all presenting fairly uniform clinical 

features of headache, malaise, pyrexia and some upper respiratory 

catarrh, fifty -seven cases (11.5%) showed clini cal and radio- 

logical evidence on admission of pulmonary complications, and a 

further ten cases (2%) developed these complications within two 

or three days of admission. The period which elapsed between the 

onset of symptoms and admission to hospital was in the great 

ajority. of cases, two to three days. Local cireametances has 

ade it impossible to assess the possibility of the pulmonary 

complications being infectious: but no examples of cross - 

infections were noted in the wards of the hospital. These 

figures can be compared with those quoted by Reimann and Havers 

(1940) under somewhat similar conditions. In a hospital, 50°0 

of the total nursing staff of 813 were ill: of these, 88% were 

diagnosed as nasoeharyngitis, 6$ as tracheobronc :itis, and 6,/,' 

had tracheobron chopneumonia. The clinical description of these 
latter cases bears a close resemblance to the cff -ses in Group 1;. 

Syaestoms and Ph2-si cal suns. 

These fall naturally into two groups, those preceding the 

appearance of pulmonary involvement, and those during the course 

of the condition. 
Some variation of opinion appears in the various recorded 

des criptions of the symptoms and signs pre ceding the appearsn ce 

of an atypical pneumonia, similar to those which have been 
desibed under Groups A. and B. Allen (1936) states that his 
cases occurred ess compli cations of an outbreak of upper 
respiratory catarrh. Stansfield (1923) elicited from such cases 
a history suggestive of a mild influenza) attack approximately 
a month prior to the onset of the lung changes. In Gallagher's 
(1934) series all but two out of eighteen cases had symptoms of 
upper respiratory catarrh. Stewart Harris ;61937) differentiates 
between influenza and acute febrile catarrh. He des crib es 
influenza as being typified by sudden onset, marked 
constitutional upset end few local symptoms. Acute febrile 
catarrh, on the other hand, begins more insidiously, with less 
constitutional upset and more marked local symptoms such as 
hoarseness, sore throat and cough. Following influenza, he 
notes that the cases were at times followed by physical signs 
in the chest very similar to those described in this series. 
He attributes these findings to a bron chiolitis with a patchy 
atelectasis, and from au th cases he isolate' the influenza virus 
or. occasions. Scadding (1937) describes fifty -eight cases of 
influenza, during the course of a mild epidemic. Eighteen of 
these were uncomplicated, and their clinical features were the 
typical ones of ,yrexia, prostration, headache and shivering. 
Twenty-two showed signs of pulmonary involvement similar to 
those described in this series, in some cases the lung signs 
not appearing until the fourth or fifth day. The remaining 
nineteen cases showed evidence of actual consolidation 
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varying from basal bronchopneumonia to cases with incomplete 

lobar consolidation. French (1920) describes similar conditions! 

occurring as complications during the pandemia outbreak of 

influenza in 1918 - 1919. 

Careful note has been kept of the prodroma4 symptoms in 

all the present cases, and it has been found that in 80% of all 

the cases they corresponded to those which, by Stuart - Harris' 

Classification, would be called acute febrile catarrh, and 

even in the remaining 20, when the symptoms were more 

suggestive of influenza, a harsh dry cough was a constant and 

dominant local symptom. In those cases of acute febrile catarrh 

which were not complicated by pulmonary changes, it was found that 

the duration of the symptoms prior to admission was three days, 

or less in 84 of the cases. In the Group A cases, 69% had had 

symptoms for three days or less on admission, and 31% for a 

longer period. In the Group B cases, the percentage of cases 

with symptoms for three days or less on admission dropped to 

52 %. In explanation, the day of admission is taken as being 

relatively constant in the course of the disease, since the 

patients were all drawn from the same camp, were working under 

similar conditions, and were, as already explained, admitted 

as soon as they showed pyrexia. The three types of case, 

uneomplicated,acute febrile catarrh, Group A and Group B 

atypical pneumonia, would appear therefore to show a 

progressive slight increase in the duration of the nrodromal 

symptoms. They also show a progressive increase in the 
duration of the conditions. The average duration in 
uncomplicated acute febrile catarrh is four to eight days: in 

Group A atypical pneumonia, nineteen days: and in Group B, 
twenty -six days. It might be expected from these findings 
that in eadz group those cases with the shorter incubation 
period might have a shorter duration than those with the longer 
incubation period. In the relatively small number of cases 

observed, no suds difference in duration was notthd. The average 
duration was the sane, irrespective of the length of the 
incubation period. 

The symptoms show no particularly characteristic feature. 
The usual ones present, besides those of headat a, malaise 
and some degree of upper respiratory catarrh, characteristic of 
the preceding acute febrile catarrh, are cough with a 
relit vely scanty muoopurule:zt sputum, and pyrexia of 100° - 
1020 lasting, in the Group A series, an average of six days, 
and in the Group B series, eleven days. Only in exceptional 
cases did. the patient complain of pain in the d.est, and than 
it was generally of a dull aching type, and was not pleuritic 
in character. These findings are compared in Table I with 
those of Allen (1936) and Maxwell (1938). 

Exsnmination of the sputum showed that the condition could 
not be ascribed to any particular one of the ordinary 
respiratory pathogens and commensals, nor could any 
particular organism be constantly associated with one or other 
of the varieties or degrees of pulmonary involvement. In both 
Groups, it was most commonly found that the sputum yielded a 
mixed growth of organisms on culture, consisti:ig of two or more 
members of a group comprising Pneumo eo cci, Streptococci 
YiGtiou tdampplyi e land n on - h aemolytic Streptococci, a 
uiphtheroidsr Grouop A these comprised 34 of all sputum 
examined, and 55, in Group B. Next in frequency were 
Pneumo co cci in pure culture, 21% in Group A and 25% in Group B. 
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'P ABLE 1. 

r r r 
Allan. Iu;axwell.¡ Group A. Group B. 

. L {- r 

? 24 ¡ 26 ?9 
L -T ---} 

1 

86% ;'10 i 84% 100% 

Sputum. - 83% 74% 94% 

Pain in chest. 30f - 11% 10% 

No. of cases 

Cough. 

Average Temp. 101° 1010 -- 1 101° - 101° - 
103° 102° 103° 1030 

Duration of 
T emperature. 9.5 days. .. 6 days. 11 days. 

Fever. 70% - , loo$ 104 
Average 
Duration. 28 days. 14 days 19 days¡ 26 days. 

Table showing the incidence of some of the symptoms and 
signs in GroupsA and B compared with those of other similar 
Fl Fri ria_ 

In only one case did these give any reaction with the specific 
typing sera for Types I, II and III. It was not possible to 
attempt any differentiation between the various strains of 
Group IV, nor to attempt the isolation of the influenza virus. 

These findings are in general accordance with those of 
other observers. Gallagher (1934) found the sputum to oontain 
predominantly the usual flora of the upper respiratory tract. 
Eyre (1910) found that 28% of the sputum contained 
pneumo co ccï, 16$ Strepto cocci., 7% Staphylo co cci and 6% 
B. itucosus Cbpsulatus. Cole (1926) found 19% due to 
Pneumo al) cal. , 41% to Streptococci., 9% to Staphylococci and yit to B. Mueosus Cé,psulatus. Nicholas and Agassig (1938) found 
various - ypes of bacteria, and they too were unable to show 
any eoralation between the type of bacteria present and the type of lesion resulting. 

The physical signs most commonly found have already been 
des cribed, ant), briefly, consist of diminished movement and slightly impaired percussion note over the affected area, with vesicular breath sounds of greatly diminished intensity, a few 
medium capitations and unaltered or slightly diminished vocal 
resonance. As recovery ()tours, the first alteration to be found, 
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a return of the breath sounds to their normal intensity. 

'ollowing upon -phis, citations become more numerous, usually 
coarser, and more widespread, frequeirbtly being heard in adjoining 

areas of the lung which were apparently otherwise unaffected. 

The capitations then begin to disappear, and as they do so, so 

also does the dullness, and the normal range of movement is 

restored. Such are the findings in 70% of cases in both Group 

A 
and B, the only difference being that in Group B the rate of 

resolution is more tardy. In about 20% off'. 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 cases where the lesion 

is not at the base but in the midzone. Signs of this 

consolidation are not found, and only in occasional cases are the 

breath sounds of greater intensity than normal. In two cases in 

Group A and three cases in Group B they were of the harsh 
bronchovesioular type. These are in the main similar to the 
general discriptions given by other observers such as Gill, 
Long cope and Scudding. More detailed analysts have been ruade by 
Allen and by Maxwell. Allen found czpitations in 72% of his 
cases, dullness to percussion in 6% and no physic-31 signs 
whatsoever in 20%. Maxwell, in a series of twenty -four cases, 
reeoilds evidence of consolidation in twenty- three, weak breath 
sounds in eleven, dullness in seventeen, and capitations in 
thirteen. Neither of these agree altogether with the findings inj 

the present weries, which were notable for the relative uniformity 
of the physi cal signs. Indeed, with growing experience, it has 
been found possible, from close examination, to forecast fairly 
accurately the extent and type of the radiological appearance. 
These variations in physical signs found by different observers 
is probably in part due to individual variation in the 
interpretation of physi cal signs in the chest. 

Maxfield (1939) has suggested that a mild leucopenia is 
always present in cases such as these. Both Allen and 
Gallagher agree that the leuco cytosis seldom exceeds 14,000 /e.m.m. , 

but Allen suggests that this varies directly with the extent of 
the lesion. It is unfortunate that in this series the leu co cytes' 
have only been estimated in a few cases: but in those cases that 
it has been done, there is no rise above normal limits in Group 
A, and a mild leucocytosis of 10,000 - 14,000 in Group B. 

The radiological appearances constitute one of the most 
constant differences between the two Groups. In Group A the 
lesion is most commonly seen at one or other base. It is 
irregular in distribution, appearing in the P.A. view to spread 
outwards and downwards from the hilum following the general 
direction of the main bronchi. The shadow is of moderate 
density and fairly even texture, and there is but little evidence 
of surrounding congestion. A typical example is shown in 
x -ray No. 2. In Group B, the lesion is more extensive. These 
is a background of congestion in one lobe which fades off 
imper ceptibly into surrounding healthy lung, and in this area 
of congestion is a fine close mottling, which in later stages 
coalesces to form more discrete areas of bronchopneumonia. A°.: typical example of this is seen in x -ray no. 3. In both groups 
the lesion may involve part of one or more lobes, but a lower 
lobe is the most common site. Bilateral basal lesion" &?e 
relatively common. The frequency with which the various lobes 
are involved in this and other similar series is shown in Table II. 
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TABU.; II . 

- ---I T 

Number tinilaterall Bilateral 
of ii basal 1 basal 

Cases lesions ¡ lesions 
i fi i- 

Group A. 26 6 231 
r 
i 

[-Unilateral 
lesions in 

i mid or 
upper zone 

( 
Group p B. 19 `j8 jó 20gó 

r 

Bilateral 
lesions 
other than 

basal. 

ï 
8% 

V) 11 
-r -l-------_--- ---°--°--°i-----------_i___---°---, 

i 

Allen. .. 58i ¡ 
30% 2% 

_.._ -+ 
i 

i 

Maxwell. 24 62% i 4% 33$ i 

Hut chison. 12 83% i - 16; 
1- 

21 62% 9% 28j: 
Ramsay and 

S sodding. 

- - - --1 

t 

Table shoving the anatomical distribution of 
the lesions in Groups A and B, an& in four 

In the present series, it was found that in Group A the 
site of the lesion made no difference to the duration of disease. 
In Group B the duration of those cases in which the lesion was 
confined to one or other lower lobe was sli6htly shorter than in 
other cases. 

The question of treatment is one which has not received 
any great measure of attention. This is only to he expected, 
since the natural course of the condition in both Group A and B 
is to spontaneous resolution, end no record of death or 
untoward osmpli cations or results has been found in the various 
descriptions. The most prominent feature about the condition, 
however, is its relative indolence and the tardy resolution in 
comparison pith the extent of the lesion. Furthermore, it was 
observed during the treatment of some of the earlier cases in 
which resolution was protracted that the patients showed a 
disturb an ce of their respiratory me char es and rhythm ; hi ch 
appeared to be out of proportion to the extent of the 
patholooi cal pro cese present. This was interpreted, without any 
real proof, as being the possible preoarsor of two late effects. i It is comparatively seldom, at least amongst R.A.F. personnel, 
that one observes a first attack of acute bronchitis. Acute 
bronchitis is common, but it is almost invariably superadded 
upon a pre-existing dhroni c brou chitis of varying severity; 
and even after a first attack of acute bronchitis, the patient 
finds that in subsequent attacks of upper respiratory catarrh 
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there is an increased liability for a certain amount of 
bronchitis to appear -. . ïiov: the. oonditions ;Jhi eh have been 
described under Groups A and B have much in common- with 
bronchitis, many observers being of the opinion that the 
conditions begin as a bronchitis in one part of the lung and 
produce the typical lesion by direct exte lion of the infective 
pro cess downward into the terminal bron choiles and outwards into 
the surrounding :pulmonary tissue. Breathing exercises are a 
well established and recognised form of treatment for dlronic 
bronchitis and bronchial asthma and, if they do not reduce the 
frequency of future attacks, they do at least reduce the 
amount of respiratory distress which the patient experiences 
both during and between attacks. With! this relationship between 
acute bronchitis and atypi cal pneumonias of Groups A and B, it 
is reasonable to assume that a patient who has suffered from the 
latter, has as far as 

one area of his lung is concerned, an 
'increased susceptibility to further such attacks, or to acute 
bronchitis. When, as one has already stated, such cases were 
observed to have poor respiratory excursion in the affected lobe 
during convales cen ce and when they were fre:;uently found to have 
poor respiratory mechanics as a whole, then the introduction of 
breathing exercises as a necessary part of the treatment during 
oanvalescerice is justified, on the grounds that the results so 
obtained represent a more complete cure, and have a possible 
prophylactic value insofar as en organ whi eh is functioning 
'normally a:-id efficiently is less prone to infection than one 
which is functioning under some form of disadvantage, whether 
physiologi cal or me dieni cal. 

The to ch nique of the breathing exercises is described in 
the Appendix. In their appli cation, they were not instituted 
until evidence of commencing resolution was clear, since there is no justification for interfering with the state of relative 
fun ctional vies cen ce whi th the organism always imposes upon 
inflamed tissue. Resolution was );?renamed to have oommen 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 ly so; and when crepitstions had 
become either more numerous or more extensive, or both. 

During the early str'es of the condition the cough is usually fairly dry and produces only a small amount of 
mucopurulent sputum. At or about the time when the patient 
becomes a:febrile, that is, after about six days in the case of Group A and eleven days in the case of Group B, it is usual to find that, coincident with the increase in the number and extent of the moist sounds, there is also a slight increase in the amount of sputum expectorated. But the n,uantity still remains relatively small, and it has been our practice at this stage to introduce postural drainage, in an effort to facilitate expectoration, and so diminish the amount of damage suffered by the bronchial mucoaa as a result of accumulating bronchial secretions lying relatively stagnant in the smaller bronchi. 

In an endeavour to increase the rate of resolution in 
order to obtainnboth a more complete and a more speedy cure, re course 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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This form of trey; tmeat had probably its thief vogue in America, 

and some of the statistics published have shown as improvement 

in the mortality rate as compered with those 6f the then 

generally accepted therapeutic measures. From the experimental 

work of Binger and Christie (1927. - 1,2,3, - 1938. - 1,2.) it 

would seem most probable that the therapeutic effect of long 
wave diathermy is obtained not by the heating effect on the 
pneumonia tissue, as this seems negligible compared with that 

produced by the natura1 pirexia, but, rather by the increased 
blood supply to -the areas treated. Since measures which 
produ ce an in creased blood supply in and around infected 
tissues are a well recognised form of treatment, diathermy has 
a justifiable place in the treatment of atypical and typical 
pneumonia. Diathermy was not atrai.lable, however, and for it was 
substituted infra -red irradiations from a non -luminous source. 
Two facts supported our use of it. One was .that we already had 
a fairly wide experience of its most beneficial effects in the 
more superficial infla,o'nations such as boils, whitlows, 
carbuncles and acute sinusitis, and were therefore fairly 
conversant with the duration nd frequency of exposures 
required. Secondly, the doubts that were expressed as to its 
ability to penetrate as far as the lung tissue were allied by 
the experiments of Heald (1)r. C.3. Heald. personal communication) 
who showed that these rays s.re capable of penetrating at least 
the whole thickness of the thigh. The technique of the 
irradiation is described in the Appendix. Two to four 
exposures a day were given depending upon the severity and 
extent of the lesion. 

The results of these three forms of treatment cannot be 
clearly demonstrated on such a compel- tively small series of 
cases, but they are at least suggestive, since factors such as 
the age and physical condition of the patient and his 
environment were more constant than in an ordinary series of 
such cases; since the cases were subdivided into the two 
Groups A and B, in order to make for uniformity in extent and 
type of lesion; and since the cases so treated were quite 
unselected. Those cases Which were not treated as described 
usually receive either sulphapyridine, or an expectorant 
mixture, or both. The results, as shown in Tables III and IV 
suggest that in both Group A and B the duration of the period 
of pirexia was diminished, in Group A from an average of eight 
days to five days, end in Group B from an average of fourteen 
days to seven days; and that the total duration of the disease 
was reduced, in Group A from an average of twenty -four days to 
eighteen days, and in Group B from an average of thirty days to 
twenty -two days. 

These results, as already stated, cannot be accepted 
without reservation, owing to the relatively smell numbers of 
cases in the series, but they are as accurate as this small 
number Hill allow, and show a probable saving in the number of 
days spent in hospital. A more important result which cannot 
be shown statisti 41.114, is that we believe that these measures 
give the man a more complete cure, and that he returns to duty 
less prone to subsequent pulmonary infections. 

(bmpli cations in either Group A or B o ccur but rarely, 
if ever. One case in Group B developed a Strepto co ccam tonsillitis during eonvales cen ce, and two cases in Group B 



Table III. 

Group A. 

Treatment. Treatment. 

Infra red radiation 
Postural Drainage. 
Breathing exercises. 

Other forms. 

Number of 
cases. 

Duration of 
Pyrexia. 

15. 
l 

Average, 5 days. 
Standard Deviation. 

1.9. 

6. 

Average, 8 days. 
Standard Deviation. 

5.7. 

Duration of 
the condition 

Average, 18 days. 
Standard Deviation. 

Average, 24 days. 
Standard Deviation. 

4.4. 13.4. 
1 

Table showing results of treatment in Group A. 
Five cases are not included, as there was no 
radiological proof of their final resolution. 
Cbmparing the results, in both cases the difference 
between the two sets of averages is greatet than 
the standard Error, but less than twice this figure. 
The results, therefore, are not statistically 

signifi cant. 

--oOo -- 

Table IV. 

Group B. 
-r 

Treatment. 
Infra red radiations. 
Postural drainage. 
Breathing exercises. 

Nuïaber of 
cases. 

Duration of 
Pyrexia. 

r 

-r 
Duration of 
the condition. 

9. 

Average, 7 days. 
Standard Deviation. 

5.2. 

Average, 22 days. 
Standard Deviation. 

7.8. 

r 
i 

Treatment. 

Other forms. 

6. 

r - 

Average, 14 days. 
Standard Deviation. 

5.5. 

Average, 30 days. 
Standard Deviation. 

9.5. 

Table showing results of treatment in Group B. 
Four cases are not included, as there was no 
radiological proof of their final resolution. 
The difference between the two averages of the 
duration of the pyrexia is greater than twice the 
standard Error and is therefore statistically 
significant. The difference between the average 
durations is 1.8 times the standard Error. 
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ere discovered to heve Are entra4 infection, also during 
convales cen ce, ,In these two latter, the condition was suspected 
. y the persistence of nasal obstruction in one cr;.se, and laryn- 

;itis in the other, and in both was ceafirmed by x -ray and antral 
puncture. In both cases resolution was somewhat longer than the 

average, but there was no reason to suppose that the presence of 
the antral infection was anything more than fortuitous. 

The cases in Group C do not display the same uniformity as 
either Group A or B. They vary both in the extent and nature of 
the lesion, in their response to treatment, and in their end- 
results. Two main types are recognised, a bronchopneumonia type 
characterised by migratory lesions and marked toxaemia, and a 
lobar type which shows delayed resolution. Since only four cases 
of the former and five of the latter have been observed, only 
very limited conclusions may be drawn. 

The chief distinguishing features of the bron dzopneumoni c 
type are marked toxaemia, with extensive bilateral or migratory 
bron thopneumoni c pulmonary lesions. None of the cases gave any 
history of exposure to chill or to possible infection from 
another case. Case 53 had a history of pneumonia in childhood, 
Case 49 had had previous mild attacks of bronchitis, and the 
other two had had no previous chest troubles. In three of the 
cases the time elapsing between onset of symptoms and ades ssion 
to hospital was less than three drys. Sputum was generally more 
profuse than in Groups A and B, especially during the later 
stages of the disease when it was fairly profuse in amount and 
of frothy mueoid character. In all the cases pneum000cci were 
found in the sputum, although not necessarily in pure culture. 
In one case the pneumococci. were Type I. The symptoms at onset 
rere cough, malaise, and shivering. Actual sirs were not 
recorded, and no patient complained of pain in the chest. The 
temperature when first admitted to hospital was usually of 
moderate degree, between 990 and 1030. No crisis was observed 
in any case, and the duration of the pyrexia was from twelve to 
twenty days. In all but one case the only physical signs found 
on admission were numerous crepitations over the affected areas 
of the lung. In the later stages, the breath sounds which et 
first hecl been normal, beczune partially or wholly suppressed 
although maintaining their vesicular duality: and the per ct ssiol 
cote was slightly impaired. In only one case (Case 51) , were 
the breath sounds bronchial in diaracter, and in this instance 
the lesion. was at first of a more lobar character. The X -ray 
appearances were very similar in texture to those in Group B, 
that is t ?V were a close set, finely eottletbrondnioto- 
pneumonia: but they tended to be more extensive, to be 
bilateral, and to show a distinct tendency to be migratory. 
Such lesions can be extremely suggestive of tuberculosis, and 
in certain cases only their relatively evanescent nature give 
some hint that they may not be so. In the most severe case 
(Case 51) the original lesion was of a lelatively dense and 
homogenous nature suggesting a more lobar type of lesion: but 
this partially resolved in the course of a few days and was 
replaced by a widespread dose set fine bronthiolopneumonia, 
whose appearance was extremely suggestive of a raillery 
tuberculosis. 

In all four cases complete resolution eventually occurred 
the duration of treatment being twenty- eight days in the 
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shortest case and sixty -seven days in-the longest. The two 

'lder cases were treated as in Groups A and B with radiant heat, 

postural drainage, and breathing exercises. The two more severe 
cases, because of the pyrexia and toxaemia, were given, in 
addition, a course of sulphapyridine in full therapeutic doses. 

In one case there was a transitory diminution in the temperature, 

followed by a return to former levels: in the other case, there 
was no demonstrable effect on the pyrexia: and in neither case 

was any effect observed upon the toxaemia or upon the progress 

and extent of the lesion. 

The last variety of atypical pneumonia to be described is 
characterised by sudden acute onset with marked toxaemia, a 

partial or complete lobar distribution of pneumoni e 
consolidation with an associated element of attlectacsis, 
atypi cal physi cal signs, an abs en ce of any cirisis, and delayed 

resolution. Once again, only five cases have been observed, 
and therefore no very reliable deductions may be made from them: 
but there are available a number of cases of typi cal pneumo co ccai 

lobar pneumonia which were admitted tted from the same sour oes and 
treated by the same methods, from which certain comparisons may 
be made. None of these five cases of atypical pneumonia had any 
previous history of chest troubles, but two had had an infection 
of the upper respiratory tract within the month prior to this 

infection. In all cases the onset was sudden and acute with 
malaise, shivering and cough. Only one ease had the typical 
tenacious rusty sputum of pneumonia, but two complained of a 
pleuritic type of pain on the affected side. Sputum in all cases 

was s c my in amount and mucopurulent in character. On culture, 
Pneuno co cai were grown from all,, but in four cases there was a 
considerable co- existing growth of respiratory commensals, and 
the Pneumo co tai did not belong to either of Types I, II or III. 
In only one .:case (Case 50) were Type I isolated in pure culture. 
Leucoeytosis was not usually well developed, most commonly being 
(between 12,000 and 18,000% e.m.m. In one of the more severe cases 

did not at any time exceed 9,000 /c.m.m. The temperature in 
the early stages was in all cases at or about 1040, and fell 
slowly by lysis, no true crisis occurring in any of the cases. 
lIts duration varied between fifteen days and fifty-four days. 
In spite of the fact that x -rays showed the pro cess to be one of 
pneumonic consolidation, affecting the whole or greater part of 
a lobe,' the physi cal signs were not those generally found in 
'pneumoni c consolidation. In all cases the physi cal signs were 
most marked in the right lower zone between the mid-axillary and 
posterior axillary lines. In two cases they were those of 
grossly diminished movement with marked dullness, wh ich was 
not stony in character, tubular breath sounds and a few mediium 
crepitations: but within seven days, without any alteration in 
the degree or character of the dullness, the breath sounds had 
become almost completely suppressed, and only occasional 
crepitations could be heard in the affected area. In the other 
three cases the breath sounds were wholly or grossly suppressed 
from the outset. A few crepitations could be heard, and dullness 
was marked but not stony. Vocal resonance was usually 
accentuated, most markedly in the cases in which'.the breath 
wounds were primarily bronchial. Neither the x -ray appearances 
'Ior exploratory puncture revealed any collection of fluid or pus 
within the pleural cavity. In all five cases the x -ray 
appearances were remarkab ly constant. In all, the area involved 
was the right middle lobe, diagnosed by the characteristic 
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'n the lateral view. The whole lobe was involved in three cases, 

riangular shadow extending forward and downwards from the hilum 

and the greater part of it in the other two. In all but one case 
there was marked elevation of the right dome of the diaphragm, 
but no evidence of any shift of the mediasturnum either to the 
right or to the left. This elevation of the right dome of the 
diaphragm was usually maximal when the case first came under 
observation, and became progressively less as resolution 
proceeded. Elevation of either dome of the diaphragm to a 
comparable extent was not observed in any of the cases of 
typical pneumo eo etas, lobar pneumonia which have come under our 
care from the same cources during the same period of 
observation. It has, in fact, only been equalled, in cases much 
as post- operative atelectasis in which the infective element was 
minimal. In one case (No. 54) an unusual complication occurred. 
Eleven days after admission, when consolidation of the right 
middle lobe was marked with a small encysted effusion above it 
between the middle and upper lobes, x -ray showed the presence of 
a partial pneumothorax over the right upper lobe, extending - down 
to the level of the effusion. This subsequently re- expanded at 
a normal speed. Only one similar case has been found in the 
literature. The x -rays are reproduced by Reimann (19381) and 
appear to be identical in every respect. 

In all cases treatment was by infra -red radiations, 
postural drainage, and breathing exercises. In addition, 
sulphapyridine was given to four of the cases, owing to the 
severity of the toxaemia .aad the prolonged pyrexia. The effects 
of the infra -red irradiations on these seven cases are obvious 
to the observer but difficult to justify statisti tally. No 
effect on the pyrexia or toxaemia can be truly described in thes 
cases in Group C, but in twenty cases of typi cal pneumamocCal 
lobar pneumonia, Which were treated in a similar manner, four 

cases became apyrexial on the fourth day of the disease, which 
suggests that these irradiations may have an antipyretic effect, 

as already indi cated by the results obtained in Groups A and B. 
Apart from this very debatable effect, however, two constant 

and marked results of slid' treatment have been noted in both 

typical and atypical pneumonias. They are not capable of 

mensuration, but are clinically very apparent. The first is 
that they indu ce in the patient a feeling of well -being whi d1 
lasts for a period up to about two hours after the treatment. 
This is not entirely due to partial alleviation of pleuritic 

pain, since it occurs in patients who have neither pleural pain 
nor pleural friction, but would appear to be a non-specific 
effect. The second is a corollary of the first, in that this 

feeling of well being, if produced in the late evening, induces 

a sound sleep of several hours duration without the necessity 

of using sedatives. It was a common experience to find that 

many patients fell asleep during the course of the evening 

irradiation, sand, subsequently slept the night through. 

Instructions were always left that any case of typical or 

atypical pneumonia whi do did not sleep spontaneously was to 

receive sedatives, but in twenty cases of the former and five of 

the latter only one case needed a sedative on one occasion. 

Such periods of naturel sleep cannot but have a benefi cial 

effect on MaQ patient's powers of natural resistance. Both 
these effects have been noted by other observers, using 

diathermy, and are given especial prominence by Torbett (1937) . 

In these five cases of atypical lobar pneumonia, postural - 
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drLiiiege said breathing exercises ,;sere instituted, being begun 
earlier than in Groups H and B with S1i. ;ht modifications before 
the patient become ,;febrile. Two factors suggested this 
alteration in tedì'i:ique. First, the element of ateleccósis 
present, as i idi cited by. the elevation of the diaphragm' on the 
affected side end the gross suppression of breath sounds with 
only a el;;.-Live degree of dullness on percussion, suggested 
that triere gas probably some brc,nchial obstruction present, 
the most likely ca :use of this being tenacious brorid-iial 
se cations. Postural drainage was therefore introduced ,,hen 
atilectasis was suspected t +nd crepitations were not numerous, 
and it had the effect of increasing the amount of sputum and 
the number of crepitations to be heard. It was usually 
supplemented by fino manual vibrations to the chest wall. Brea 
ing exercises in the form of education in relaxed rhy'thiical 
breathing was also instituted at approximately the srmeaeriod, 
with the object of alleviating the incipient ssnoxaemia wg` the 
rapid shallow breathing produces in such cases. As already 
stated, su.phapyridine was given to four of the five cases in 
full -therapeutic doses, but in only one case did it have the 
usual effect ( Cease 46) . In the other :three cases there was a 
tra:_sitory crop in temperá:ture of 1 - 20 during the period of 
administration of the drug, with a subsequent return to 
previous levels. There was no demonstrable effect upon either 
the local process within the lung, nor upon the general course 
of the disease. This phenomenon has also been noted by 
Long cape i942¡ , but no very satisfactory reason for its 
o ccurren ce can be put forward. It may in part be due to the 
fact that su d1 cases are not due to a pure pneumo co ccel 
infe etion, this is not complete explanation, since Type I 
Pneumo co cci were isolated from the sputum of case 50, which, as 
already noted, was resistant to Sulphapyridine. Another possible 
factor of unknown signifi can ce its the relatively low leu co cytosis 
in these cases. 

It is as yet too early to assess the final results in those 
five cases, since all have occurred within the past ten months. 
In general, resolution has been grossly delayed, and in two 
cases it has been inoomolete. Cases 46 and 48 were completely 
resolved except for evidence of some residual thickening of the 
pleura between upper and middle lobes after fuurty -five and 
seventy -six days respectively. Case 47 showed only sorse irregu- 
larity of the outline of the right diaphragm after seventy-nine 
days. Case 50 still showed a small amount of fibrosis in the 
affected lobe after 103 days. Case 54 showed considerable 
fibrosis in the affected lobe with commencing traction upon the 
media:tùrnum after 134 days. Brondaoscopy was carried out on 

this case during convalescence, but did not reveal any 
significant changes. It is unfortunate that Service 
cir cumstsn ces made it impossible to follow up these cases for 
longer periods. 

Conclusions:- 

The conclusions to be drawn from this series of cases are 
limited if drawn from them alone, but taken either in 
conjunction or in comparison with reports of similar cases they 
have a. greater import. ' The incidence of Groups A end B has 

already been dis ailed, and it is probably true to say that the 
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apparently high incidence amongst service personnel is due to a 
combination of a true increase coincident with the increase in 
communal living, and of an increase in the number of cases 
recognised. This latter is net so muds an index of the 
thoroughness with which cases of upper respiratory catarrh are 
examined in service hospitals, but rather of the fact that in 
evil life, such cases would seldom opine under observation. No 
real ca,n,nert c::n be made upon the incidence of the rather 
unusual series of cases described in Group C. The 
bron ehhopneumoni c type have been regarded as a more virulent and 
widespread luanifeetation of the same underlying pro cess as 

occurs in Group A and B, and they are of relatively. rare 
occurrence. The lobar type have been regarded as intermediate 
between bron diopneuinonia and a typi col lobar pneumonia, and are 
probably relatively rare. Few such cases have been reoorted, an 
it would seem most unusual that all the cases here reviewed 
should have involved only the right middle lobe, and that five 

such cases should occur over a comparatively short time during 
=phi eh only twenty cases of typical lobar pneumonia occurred. 
The series is too small and the statistical reviews of 
pneumonia too beset with pitfalls for any real signifi can ce to 

be attached to this, but in Hut chison's (1942) series, drawn 

from Army personnel in the present war, the right middle lobe 

was affected in only one out of fourty -one cases of lobar 

pneumonia. 

The aetiology of these cases of atypical pneumonia is 

probably inconstant, and depends upon the interplay of several 

factors. 'Me main ones involved are upper respiratory catarrh, 

irrespective of whether or not this is due to a virils infection, 

secuund.ary invasion with respiratory commonsols or pathogens, 

and the general and local resistance of the subject. The role 

of upper respiratory catarrh is probably fairly constant. It 

was fount to be present 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 prodiemae 

period occurs, the duration being usually only one dai, and the 

symptoms oomplai.ned of are those which are common to any acute 

febrile disease in its invasive stage. But in this connection, 

it should be noted that many writers postulate that lobar 

pneumonia is constantly preceded by an upper respiratory 

infection. In Group C, those cases of the brouthopneumonic 

type did have some such symptoms, but they were usually lading 

in the lobar type. To summarise, acute febrile catarrh would 

appear, from its constant presence, to play a part in the 

aetiology of atypical pneumonia of Groups A and B, and the 

bron c nopneunoni c type of Group C: and its most likely rGle is 

that by lowering local resistance, it allows secondary invasion 

of the lung. As already stated both Steuart- Marris, Scadding 

and French believe that the precipitating factor is the 

influenza virus, with subsequent secondary infection with other 

organisms, the type of lesion resulting being dependant upon the 

particular organism involved: and the virus has been isolated 

from a number of such cases. No ease f clinical influenza 

was seen in our series, but there is no reason to doubt 
that 

during influenzal epidemics the virus plays the same part as 

does the causal agent of acute febrile catarrh in 
ordinary 

tinges. From the wide variety of organisms which have been 

isolated from the sputum, and from the lung itself by lung 
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puncture or at necropsy, both in this and other series, it 
would appear that practically all the mi cro- organisms capable 
of invading the body may, under suitable circumstances, give ris 
to any of the possible pulmonary lesions. Both Scudding (1937) 
and Logan (1921) suggest that eumo co cci are more predominant 
in the more extensive and severe cases, a suggestion which is 
borne out by our own cases, but it is more probably true in 
view of the work of Eyre and Cole, that the predominant 
organism varies from one outbreak to another. The last and 
impredictable factor in the aetiology is the group of unknown 
quantities which are involtired in variations in local and 
general resistance of the patient. laiaxwell has suggested that 
such lesions as have been des cmibed in Group A ocair when the 
general and load resistance of the patient is high: that cases 
sudi as Group C are the result of low general and high local 
resistance: and that low to coal resistance and high general 
resistance result in lesions such as lung abscess. Such 
spe oulati t,ddds nothing to cur knowledge of the disease, sin ce 
we know of the factors controlling these varying 
resistances and less about their assessment. 

The pathology of conditions in which fatal cases are 
infrequent is largely by inference, but in this case a 
reasonable guess may be made because of the dose similarity 
between this type of case and those pulmonary complications of 
acute epidemic influenza. Indeed, the two may very well be 
regarded as the same condition; sin ce clini tally the pulmonary 
conditions cannot be distinguished, and the only difference 
lies in the fact that in one the initial illness is an acute 
febrile catarrh and in the other acute influenza, a difference 
which is probably one of degree rather than type. There are 
many des criptions of the early un complicated pulmonary lesion 
found in acute influenza, leg French (1920) lialloch and Rhea 
(1920) and Adami. An invariable finding was a tracheobrondiitis 
involving the region of the bifurcation of the trachea, and 
spreading upwards towards the larynx and downwards into the 
main bronchi and their bran dies. The muctrosa was intensely 
congested and covered with a loose greyish purulent exudate. 
In the lung, before becoming overlaid by secondary developments, 
the lesion was a focal interstitial bron chopneumonia, the 
alveoli involved not being those of the lobule supplied by:the 
affected bronchiole, but rather those alueoli lying immediately 
adjacent to the bronchiole. The consolidated alveoli were_.; 

filled -.vit13 a loose exudate of leu eo cytes end lymphocytes with 
a small amount of fibrin, but never to the same extent as in 
lobar pneumonia. Allen (1936) in a series of cases which did 
not o cc r during an epidemi e of influenza, des cribes the pro cess 
as being an inflammatory and exudative extension from bronchiole 
into the surrounding alveoli in a localised portion of a lobe or 
lobes. Bowen (1935) describes it as differing from broncho- 
pneumonia in that it rather resembles the exudative 
inflammation whi di surrounds a lung abscess. These des criptions 
make up a fairly constant picture with i*hida the cases in the 
present series are quite compatible. the severity of the 
condition may vary, but the underlying essential process 
remains constant. The spread outwards from bronchi end 

bronchiole of the affected lobe or lobes is a characteristic 
and easily distinguishable feature of the x -rays. 
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Stewart- Harris beliiaves that there is in addition an element 
of patchy atel,ctasis present. In view of the primary seat of 
the pro cess in the walls of the smaller bron chi and bron chioles 
and the exudate which forms there, it is quite possible that 
small areas of partial atilectasis may appear during the course 
of the disease. Soot& support is gicaei to this by the way in 
which the breath sounds return rapidly to normal strength once 
a productive Dough has appeared. In the more severe oases with 
a lobar distribution, Longoope (1942) has described the post 
mortem appearances as being a deep red, moist solidifi cation 
of the affected lobe, with the bronchi filled with pus. 

Gros co pi cally, the intra- alveolar septa are thi ckened, and 
the alveoli contain a loose exudate of ibrjrthro cytes, 
mononucleous and serum. There is considerable oedema of the 
part, and a marked absence of polymorpiais. In even more severe 
cases this haemorrhagio:.oederna becomes more profuse, and the 
appearance of the lungs is very similar to that produced by 
inhalation of poison gas, as des cribed by Op *e (1928). If this 
pathological state described by Long Dope is the one which has 
been present in the cases in Group C which had a lobar 
distribution, then the type of this inflammation and the 
relatively mild leueocytosis which was present are a partial 
explanation of their protracted course. Two other factors are 
also present however. These cases would appear to differ from 
typi cal lobar pneumonia in their mode of spread. The mode of 
spread of lobar pneumonia is debatable. On experimental grounds 
it would seem from work such as that of Blake and Cb ail (1920) 
that the organisms gain entrance near the root of the lung by 
penetration of the wall of a large bronchus, and thereafter 
spread along the interstitial tissue outwards from the hilum. 
Radi ologi tally, however, Reiniann (19381) Shanks, Kerley and 
Twining (1938) and Davies, Hodgson and Whitby (19353) believe 
that signs of pneumonia are first evident in the more peripheral 
parts of the lung, and that the so- celled central pneumonia is 
a rarity. Many cases whi eh are apparently central in a P.A. 
view, showing themselves to start peripherally in a lateral 
view. In the lobar cases in Group C, the consolidation was not 
always complete in the early stages, allowing of some 
appreciation of the lung tissue in the affected lobe, and in 
these cases it was an invariable finding that the process was 
most intense around the main bronchi to the lobe and spread 
radially from there. This suggests that even in these cases 
with a lobar distribution the process starts within the 
bronchial walls, and would appear to differ slightly from 
either the bacteriologi cal or radiological concept of spread 
in typi cal lobar pneumonia. The other fa:atar is the 
suggestion of atelectasis whi ch was present in four of the 
five cases. Henderson et alia (1930) and Cbryllos and 
Beinbaum (1929) state that the first stage in the development 
of a lobar pneumonia is the appearance of a catarrh which plugs 
the airways with a thi ck sti dcy secretion, leading to a 
pneumococcal atelectasis. Davies, Hodgson and WhitZy (1935) 
state that the diaphragm is always raised on the affected size 
in pneumonia, and suggest that the more rapid the onset of the 
disease the greater is the liklihood of atelectasis occurring. 
With this statement it is impossible to agree. In twenty cases 
of typical lobar pneumonia which have been x -rayed on adini.ssion 

and at frequent intervals during the course of the disease, there 
has been no evidence of the diaphragm being raised. There 
would seem to be no doubt, however, that atelectasis can occur 
in certain cases typi cal of lobar pneumonia. Telling and 
Oliver (1938) ascribe it to congestion of the bron dzial mucosa, 



 

and Erwin mild (1938) des cribe cases of lobar pneumonia 
in which breath sounds were absent or grossly suppressed. This 
they as cribe to coin c .dental blockage of the bronchi, which in 
one case was confirmed by bron rhos copy. Nicholas and Agassiz 
(1938} describe lobar forms of atypical pneumonia usually 
occurring in the right middle or lower lobes, with an 
as so cd.ated element of atele ctasis, and often running a chroni e 
course. From a comparison of these descriptions with the 
cases whi ch have been described in this series , it would seem 
probable that the patholoi cal process in these lobar forms 
commen cis as an acute catarrh in the main bron chi to a lobe, 
frequently the right middle lobe, coincident with an acute 
febrile reaction. This local inflammatory process is then 
augmented by secondary infection and spreads peripherally down 
the branches of the bronchi, ani radially outwards into the 
adjacent alveoli, producing a loose consolidation in which the 
predominant cell is the mononuclear. At the same time, the 
exudate within the broil chi partially o coludes their lumen, and 
leads to varying degrees of atelectasis. Such a process is 
fundamentliy the same as occurs in Groups A and B, the 
difference being one of degree, auu being probably a result 
of variance in the 'pathogenicity of the secondary invaders. It 
also partially explains the relative resistance of such cases t 
sulphapyridine therapy, and their protracted course. No 
explanation can be offered for the interesting and unusual 
predilection of the cases in this Group for the right middle 
lobe. 

Part of the purpose of this investigation has been an 
attempt to assess the value of physiotherapeutic measures in 
the treatment of non -tuberculous pneumonic infections. The 
conclusion drawn is that their value is very real, but has a 
limited application, chiefly owing to the great calls whi di 
they make upon the skill, patience and time of the masseur. 
The results which have been obtained have already been 
described, but they may be usefully recapitulated. Infra -red 
irradiations cannot be proved to have any specific therapeutic 
effect on a pneumonic pro cess. But it is known that they can 
penetrate sufficiently far through the body to produce a local 
effect on the lungs: local heat produced in a pneumonic lung 
by means of long wave diathermy has been proved experimentally 
to result in an increase in the local blood supply: and the 
effect of infra -rad irraLations on subcutaneous infections 
wu di as Whitlows is to produ ce rapid and satisfactory 
localisation of the infection with pus formation. By analogy 
therefore, one may presume some local therapeutic effect, which 
may be reflected in the probable decrease in the time required 
for =pieta cure in cases so treated. Secondly, there is 
some evidence that the rays have a mild antipyretic action, but 
this cannot be more than a tentative suggestion, pending furthe 
experience. Lastly, their most obvious value lies in the sense 
of well being and the long periods of natural sleep which they 
induce. 'These effects lose some of the value wJath which they 
might have been credited prior to the introduction of 
sulphapyridine. But nevertheless, sulphapyridine is by no 
means a specific cure for all cases of pneumonia, and 
ancillary measures are therefore not to be despised. The 

discussion on the pathology of these cases constitutes the 
indi cation for the use of postural drainage as a part of the 
treatment. In theory, there is a sound physiological basis 
for the use of postural drainage combined with fine manual 
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vibrations to the chest wall for facilitating expectoration of 
sputum. In practice, it is almost invariable to find that 
patients brim up sputum more copiously and more easily after- 
this treatment has been begun. It is not claimed that this 
entirely banishes the element of atelectasis present, but it 
probably hastens the natural re- expansion of the lung, and 
prevents atelectasis that is already present from becoming 
worse. It would be most effective if an expectorant mixture 
were given at the same time. This was never done in this 
series, as it was desired to observe the effect of postural 
drainage when used alone. The breathing exercises serve a 
twofold purpose. During the middle stages of the disease they 
combat aroxaemia and aid normal drainage of the affected lung: 
and during convalescence they are, in our opinion , an essential 
part of rehabilitation. During tine febrile stage of any acute 
pulmonary lute ction there is always a tenders cy for anoxaemia 
to develop, due, as Haldane and Priestley (1935) have shown, 
to the alteration in respiratory mechanics which occur when a 
part of the lung is the site of an acute infective process. 
Such anozaia has a deleterious effect: upon the patient. It 
has a none the less real though less marked effect when it is 
present in slight or sub clinical degree. It may be treated 
either symptomatically, by the adsxinistration of oxygen, or 
fundamentally by giving the patient lessons in relaxed 
breathing, and teaching him to make efficient use of his 
fun ctinning lung tissue. The symptomatic relief whi ch the 
patient enjoys as a result is commensurate with that given by 
oxygen. According to Boyd (1940) the lung is not a .passive 
agent in respiration, but is a contractile organ permeated with 
non -striped muscle tissue, and during normal respiration 
drainage occurs naturally. During pneumonia, however, normal 
movement in the affected lobe practically eases, and 
consequently drainage also diminishes. During the stage of 
early resolution therefore, breathing exercises are introduced 
to promote movement in the affected part, arid so promote 
drainage from the part. This is especially valuable %hen an 
element of ateletasis is present, and has been applied with 
success to a number of ceases of complete atelectasis of one 
lobe, occurring aspe dally as a post -operative oompli cation. 
It might be argued that su ch measures, by the me chhanimal effect 
of disturbing diseased tissues, might light up the inflammation 
anew and spread it to new foci, or by traction on diseased 
bronchial walls, lay the seeds of a future bron chie ctósis. 
Against this , it is pointed out that these regional breathing 
exercises have never been used until after the patient was 
afebrile, and no indication of reactivation of the lesion or 
development of fresh lesione was noted as judged either by a 
return of pprexia or by untoward physical signs. Also, it is 
probably more harmful for bronchi to be bathed in infected 
secretions for a prolonged period than to have these removed 
relatively promptly by measures iñich cause movement and 
traction in the diseased area. Rehabilitation has recently 
re ceived, some mu ch- needed and much -deser Jed publi city in 
relation to orthopoedi c injuries. Rehabilitation in relation 
to pneumonia is as important, and does not receive the attenti 
it merits. It is not suffic ient after a patient has recovered 
from pneumonia, to send him to a convalescent hospital for irhre 
weeks or so, followed by a return to light duty for a further 
short period. It is not an unusual experience to see a man 

who has had pneumonia some months .previously reporting sick 
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complaining of lack of energy, cough and dyspnoea on exertion. 
On examining such a case, it is usual to find poor movement over 
the lobe which was affected, with diminished air entry and 
occasional crepita tions. Such cases should be very exceptional 
with proper rehabilitation. This takes the form of breathing 
exercises disigned to re- educate the patient in the use of the 
affected part of the chest, and correct any other breathing 
errors which may be incidentally present. `these latter are 
found frequently. The exercises are given during. early 
convalescence, and the patient continues them at file 

convalescent hospital. Where there is any doubt about the 
patient's physical stamina when he is due to roturn to duty, 

he is put on light dities and given a course of graduated 
physical exercises by the Physical Training Officer for two or 
three weeks. It is our belief that patients who are so treated 

are subsequently fitter than they otherwise would be. The 

failure of four cases in Group C to respond to sulphapyridine 
therapy is a reminder that it is not a pairacea for all forme 

of pneumonia, There is no evidence that its administration in 
such resistant cases has a deletexious effect, but nevertheless 

any drug of such potency should not be used indiscriminately 

but reserved for those cases in which there are :clear indication 

for its use. The results in-Groups A and B have been, complete 

resolution. in every case. No record of incomplete cure in such 

cases has been found, and the prognosis is unfirmly good. In 

Group C, the bronchopneumonic variety have a fairly good 

prognosis. The course is longer and more severe than in Group 

B, but in the four cases observed resolution was ultimately 

complete, and this appears to be the usual result. In the 

lobar type, however, there is a muds greater risk of incomplete 

recovery. One of the cases described (Oase 50) had some mild 

residual pulmonary fibrosis when last seen four months after 

the onset. Another (Case 54) has considerable residual 

fibrosis with some traction upon the mediasturnum at the presen 

time, four and a half months since the onset. There may be 

some further slight improvement in these two cases, but it 

would appear that the prognosis in such cases of atypical lobar 

pneumonia affecting the right middle lobe is worse than that of 

lobar pneumonia in Other sites. 

Smounarv. 

(1) Atypical pneumonia is relatively- common in the R.A.F., 

and a series of fifty -four cases are reviewed. 

(2) The cases can be subdivided according to severity. A 

number of typical cases from each group are described in 

detail, and the clinical features are compared with 

other descriptions. 

(3) The aetiology is probably analagous to that of influenzal 

pneumonia, in that any upper respiratory infection paves 

the way for invasion of the lung by pathogenic organisms. 

(4) The pathology is that of an acute tracheobronchitia, with 

secondary invasion causing a bron Ohio bopneumonia with 

small areas of lobular partial atele ctosis. This 

fundamental process may be present in all 
degrees of 

severity. 
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Atypical pneumonia- of . a. more. -lobar- distribution and . 

affecting the right middle lobe, runs a prolonged course, 
is resistant to sulphápyridine, and has an increased risk 
of resultant fibrosis. 
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Observations made during the physical treatment of un- 
esolved and convalescent pneumonias suggested the possibility 
f extending the use of certain methods to the more acute phase 
f the disease. It was considered that by so doing, it might be 

possible to reduce the period required for convalescence: and 

by exercising more careful control over rehabilitation to secure 
a higher level of physical efficiency as an ultimate result. 
parti cular interest was centred on the extensive disturbance of 
respiratory methani cs whi di accompanies typi 0431 and atypi cal 

pneumonia and which can constitute a serious embarassment at a 

time when the resources of the body are fully mobilised. 

The general scheme and Sequence of treatment employed in 
the series of cases reported in the body of this paper is 
indicated as follows: - 

Long wave infra-red 
irradiation. 
Postulai support. 
sedative manual vibrations 
to chest. 

Rhythmic relaxed breathing 
- change of posture. 
Postural drainage. 
Chest shaking. 
Chest clapping. 
Regional breathing. 
re- education. 
Postural re- education 
as graduated physical 
training. 

These physiotherapeutic measures were diesen to meet the 

problems in applied physiology which arise with varying severity 

throughout the course of the disease. The scheme of treatment 

outlined above is modified to suit the requirements of each 

individual case. 

(1) Sarly treatment (a) 

(b) 

(c) 

(2) Intermediate. (d) 

(3) Commencing resolution. (e) 

(f) 

(4) Advan oed resolution. (g) 

(h) 

(5) Conval es emcee. (i) 

1. AitLY `i` rt e 1` ; v'l' . 

(a) Infra-Red Irradiation. 
The work of Stewart (1922 - 1934) and other observera 

has established the therapeutic value of long wave diathermy in 

pneumonia, whilst favourable reports on the more recently 

introduced ultra short gave therapy have been given by Torbett 

(1937) Coulter & Osborne (1939) . Unfortunately either method 

I requires the use of expensive equipment which is not always at 

hand. Infra -red radiation however, is provided by relatively 

inexpensive apparatus which is readily available for use both in 

hospital and pr &vats practice. In our experience, infra -red 

therapy has, with careful regulation of dosage, proved of value 

in many types of infective condition and there were reasonable 

grounds for expecting a favourable response in pneumonia and 

parti cularly in the co- existing pleurisy. 

Infra -red rays are emanations having a wavelength 

extending from approximately 8,000 Ñ.U. to the region of short 

H ertzian waves. They are generally held to have only limited 

powers of tissue penetration. This contention is mainly based 

upon temperature recordings obtained by implanting thermo- 

couples at varying depths and makes 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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demonstrate activation of a photoelectric cell by infra -red 
radiations after passage through the full thickness of a forearm. 
Clinical evidence of penetration is furnished by the rapid and 
favourable response which occurs in acute infections of the 
maxillary antra and other accessory sinuses. We have round that 
satisfactory results both in these conditions and in local 
pyogenic infections were only obtained with short exposures of 
moderate intensity. In our experience, prolonged exposures to 

radiation of high intensity have no beneficial effects. The 
uniformity with which good results are obtained with a standard 
(minimal dosage) technique, in spite of wide variations in the 
types of causal organism suggest that the beneficial effects are 

rather due to the influence of the waves upon the tissues than 
upon the bacteria. 

Experience in the treatment of sinus infections by 
minimal dosage infra -red irradiation 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 radiations derived from a 

Watson "Suni d' infra -rdd generator. This apparatus employs an 

open wire -wound element mounted in a large parabolic reflector. 
Full operational temperature is attained after about five minutes 

pre heating and a distance of twenty -four inches from the 
patient has been found to provide optimum intensity. 

Three main fields of irradiation are employed 
according to the position of the involved areas of lung and 

distribution of pleuritic pain. The points of focus for these 

fields are: - 
(1) Infra- rLavicular. 
(2) Upper or lower axilla. 
(3) Infra -scapular. 

In severe cases this posterior irradiation is not introduced 

until the patient's general condition justifies the necessary 

change of position. In addition, irradiation of the anterior 

chest including the cardiac area is especially used where 

distress is pronounced and also as a final sedative treatment 

in the late evening during the period of restlessness and high 

pyrexie. The marked relief and comfort which is afforded by 

precordial irradiation may be partly due to stimulation of the 

coronary circulation, an effect whi Ch Stewart (1934) considers 

to be one of the most important results of diathermy treatment. 

(b) P S' UltAL SUP20RT. 

The possibility of minimising anoxaemia by attention 

to posture was considered in the light of Haldane & Priestly' s 

conception of respiratory physiology (Haldane & Priestly - 

1937). Haldane has drawn attention to the fact that the normal ; 

lung movements as des ceibed by Keith (1909) are not conducive 

to the uniform distribution of air within the lung. 

Experimental evidence is provided which shows that this 

imperfect alveolar ventilation is greatly accentuated in the 

recumbent position and that anoxaemia is more readily 

produced. In view of this, there appeared to be some 

justification for the maintenance of a more erect position than 

is generally employed in nursing pneumonic patients. As a 

further contribution towards improved respiratory methanics, 

particular attention was given to supporting the complimentary 

curves of the spine. The usual arrangement of pillows which 

raises the head and shoulders without providing adequate 

support for the lumbar and cervical spine, allows the body to 

sag and permits postural defects which are unfavourable both 

to respiration and the subsequent restoration of 
healthy body 
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mechanics. The main objects of good postura]. support are thus 

enumerated:- 
(1) To secure a more perfect unfoldipg of the 

lungs during inspiration with the opening 
up of fresh alveoli and their aseo.ated 
capilliary bed - (relief Cif anoxaemia) 

(2) To assist diaphragmatic movements which, 
in their inspiratory phase are considered 
by Keith to constitute the most important 
factor in the filling of the right heart. 
(Augments cardiac output.) 

(3) To enable the abdominal musculature to 
maintain the positive intra -abdominal 
pressure which further assists the return 
of blood to the right heart. 

(4) To avoid serious reduction of anterio- 
posterior diameter of the mediastinum and 
undesirable compression of the heart and 
great vessels. 

(5) To maintain the post -vertebral antigravity 
muscles within their range of maximum 
postural effi alien cy. 

The clini cal signifi can ce of these me chani cal factors 
has been stressed by Goldthwait s Brown, Swain and Kuhns in their 
work on body mechanics. (1937). 

( c) Tvianual Vibrations. 
The sedative value of fine manual vibrations is well 

re cognised in Scandinavia. Grriax, r',. (1903, 1924, 1939)& Cjrriax, 
J.1-I. (1939) have advocated the more extensive use of these 
manipulations as being of the greatest assistance in the 
induction of mushle relaxation. An examination of chest 
movements in acute pneumonia revealed a tendency for 
inspiratory rib elevation to persist during the expiratory 
phase. This not only prevents a full tidal exnulsion of air 
but also leads to the sustained alveolar dilatation of an 
adventitious emphysema. Emphysema is ,frequently termed 

I ".compensatory" , a definition we find hard to accept as 

respiratory compensation can only be established by the active 
ventilation of fresh alveoli. Emphysema will, through an 
increase of residual volume and reduction of supplemental air, 
directly contribute to anoxaemia. Observation suggested that 
loss of expiratory movement was largely due to the manubrium 
sterni and upper ribs by over -action of the anterior and lateral 
cervical muscles. Fine manual vibrations have proved an 
effective means of reducing this undesirable rrr,s cular tension 
and are applied in conjunction with infra -red treatment. This 
combined treatment qui dilly produces relief of pleuriti e pain 
and with the inception of more balan oed thoracic and 
diaphragmatic movements, breathing soon becomes easier and more 
effectual. Vibrations are applied with the lightest possible 
touch over the anterior and lateral chest for a period of about 
five minutes. As Cyriax has pointed out, these manipulations 
call for skillful application. 

2. IN'1'.CLLia,E Jï.i`l E T ï EALL Y' . 
(d) Relaxed Rhythmic Breathing - Change of Posture. 

The introduction of relaxed rhythmic breathing marks 
the transition from the purely passive treatment provided by 

the methods already described and more vigorous measures in 

which the patient takes an increasingly active part. Advantage 
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is taken of the symptomatic relief afforded by earlier treatment 
and the patient f,.s:.encouraged to extend the ventilation of the 
unaffected areas of lung. This does not imply forced or deep 
breathing. On the contrary, one aims at rhythmic excursions of 
only moderate depth with full participation of the diaphragm, 
reducing the use of extrinsic muscles to a minimum. The main 
object is to obtain relaxation and a normal respiratory rhythm. 
The value of this relaxed breathing has been shown in the 
treatment of Da Costa! s Syndrome. 

" Change of Posture" simply means, short periods in 
side -lying. It permits infra -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 initial distress has passed. 

3. S't'ies Ur' t1Ú. 1 (A DA; n, ULUT'ICa . 

(e) Postural Drainage - Qaest Shaking. 
thu aencement of resolution is the signal for the 

introduction of oonventiihnal postural drainage. An endeavour hai 
been made to increase the effectiveness of this method by the 
addition of gentle chest shaking which is given whilst the 

'patient occupies the appropriate drainage position. These 
minipulations may be regarded as coarse manual vibrations and are 
applied to the affected side of the chest only during expiration. 
This ensures that any secretions dislodged from the atrial or 
bronchiolar walls are carried towards the larger branches of the 
bronchial tree. 

Progress during the more advanced stages of resolution 
is assisted by gentle chest clapping. This classical Swedish 
manipulation has long held a place of honour in the treatment 
of chronic respiratory disease. Its judicious application in the 
later stages of pneumonic or pneumoniti c resolution has proved 
of definite value and is uded in conjunction with relaxed 
breathing. Sputum is usually increased, gaseous interchange is 
promoted through agitation of air within the lung and re-expans- 
ion and ventilation of alveoli in the involved areas is 
facilitated. The treatment is stimulating and most patients 
spontaneously express appreciation of the feeling of general 
well -being which follows and which does much to arouse an active 
interest in the final steps leading to full recovery. 

4. Jf nr. L tiLVíi d ii ìÙ it4,.A)i,UT Iuu4 

Breathing Exer vises. 
"Ample time should be allowed for convalescence 

and work should not be resumed for about two 
months after the crisis. Psychoneurotic 
symptoms are common in those who return to 
routine duties too soon. The patient should 
practice daily for several months, exercises 
to restore full mobility and expansion in 
the lung. These exercises are of the 
greatest importance in children. If carried 
out as a routine, the incidence of sequelae 
such as bronchiectasis would be considerably 
redu ced." 

Lobar Pneumonia....W.D.W. Brooks & 

Geoffrey iviarshall. "Textbook of Liedicine - 
Conybeare" . 

(h) Regional Breathing Re- education. 
As previously indicated, pneumonia is usually 

associated with alterations in reerpiratory mechanics which are 
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not entirely physiological in character. This imbalance tends td 
perisit after resolution of the primary condition thus leading 
to a continuance of disordered respiration and a lowered 
functional efficiency. The restoration of sound respiratory 
methani cs is essentially a pro cess of physiologi cal adjustment 
based on the accurate interpretation of existing abnormalities. 
This entails a detailed analysis of thoracic movements and it 
was felt that the choice of appropriate treatment and the 
observation of subsequent progress would be facilitated if the 
results of examination Gould be recorded in schematic form. A 

diagrammatic attempt to correlate the essential factors is 
indi cated in the figure shewn below. 

Rt.upper rib Lt. upper rib 
section. section. 

Rt. middle rìb-t. middle rib 
series. series 

Rt.lower Lt.lower 
rib rib 

series. suries. 

OR - outer range MR - middle range 
thoracic movements. - thoracic movements. 

IR - inner range 
thoracic movements. 
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Two concentric circles define the arbitary limits of the 
total respiratory excursion. The annular space contained by 
these circles is further divided into three zones corresponding 
to inner, middle and outer range thoracic movements and 
designated- IR.iiii. and CR. , respectively. Either side of the 
bisecting line which provides for the two halves of the chest, 
are three sectors which correspond with the segmental division 
of the thoracic cage as defined by Keith, and comprising:- 
an upper section consisting of the first rib and menubrium sterni; 
a middle rib series extending from the second to fifth rib; and 
a lower rib series embraced by the sixth to tenth ribs. The two 
leaves of the diaphragm are conventionally depicted in the lower 
quadrant of the figure. 
Analysis of abnormal respiratory mechanics. Loss of 
ventilation arising from impaired function in any section of the 
lungs will normally be compensated by increased ak.ration of the 
unaffected areas - a physiological response to pathological 
change. Theoretically, the wide margin between normal tidal 
volume and maximum supplemental reserve, should permit a large 
measure of compensation without diffi culty. If we consider the 
normal tidal excursion as the occupying the middle range of 
thoracic and diaphragmatic movements, physiological increase of 
ventilation will regiú.re an inspiratory extension towards the 
outer range and a highly important increase of expiratory 
excursion extending through the inner range. This balanced 
increase of total movement is essential if a satisfactory ratio 
between residual end. supplemental air is to be maintained. In 
practice, it is frequently found that demands for compensatory 
aeration are not met by a balanced adjustment Cif thoracic and 
diaphragmatic movement. There is in fact, a marked tendency for 
certain sections of the Chest to over ventilate whilst other 
sections remain relatively inactive. The work of establishing 
healthy me ciani cs will therefore have to recognise the need for 
inhibiting over -activity in some parts of the thorax whilst 
stimulating the more active participation of other sections. 
These points may well be considered in their clinical relation - 
ship as it o Boars in a typi cal case of pneumonic consolidation 

'involving the right lower lobe. There may usually be found:- 
(1) Diminished movement of the lower rib 

series of the affected side. 
(2) Corres-ponding diminution of diaphragm? 

atic movements on the affected side. 
(3) Bilateral elevation of the upper rib 

section (1st. rib and manubrium). 
(4) iaïoderat e el evation of the right 

middle rib series with poor 
expiratory excursion. 

(5) Marked elevation of the left middle 
rib series with poor expiratory 
excursion. 

(b) Middle range movements of the left 
lower rib series with moderate 
diaphragmatic movements on this side. 

A diagrnminati c presentation is seen overleaf. 
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The above details are described as they may be seen in the 
acute stage of the disease. Considerable improvement will have 
resulted from use of the thethods already discussed but the 
initial disturb anee of respiratory mechanics remains the 
guiding factor in final re- education. 

The a chievement of su ccessful' re-edu cation of breathing 
necessitbtes the alteration of faulty somatic and via ceral 
reflexes by voluntary regulation and constant repetition of 
appropriate thoracic and diaphragmatic movements. Such 
movements are practised under supervision until they are so 
firmly established that they are executed subconsciously under 
all cLrcumstr;Jnces. 
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`tir; iù 1 f)L. 
General Observations. 

Respiratory adjustment is taught with the patient 
ooanfortably aupported in crook- half -lying (low Fowler's position). 
At no time are exaggerated «oorreciivd' positions employed. Arm 1 

movements are also discarded in this technique. We :are primarily 
concerned yvith postural activity and extrinsic muscle-work must 
be reduced to a minimum. Good results are largely dependent 
upon the ability of the operator to engage the interest and 
co- operation of the patient. 

Rß.ar3:: nati nn AR Appl i Rd 'LP J1-LP cx sa prßvi nnnl y tad e.9_603. 

example. (Pneumonic consolidation - Right Base) 
(1) Treatment is initiated by rhythmic breathing 

and localised movements are not attempted until relaxation is 
attained. During this preparatory stage, the patient is 
instructed to allow the thorax to fully collapse during each 

expiration but forced expulsion of air must be avoided. The 

operator applies gentle shaking over the lower ribs as the 

patient exhales. 
(2) Bt-1 nj,nrs1 i nnrpg,aa of nwar ri h mnvPmßnt wi Fh 

inhibition of the upper rib series. 
With only a slight increase of inspiratory 

depth, the patient is encouraged to spread the lower ribs without 

expansion of the upper chest. A satisfactory excursion of the 

lower rib aeries is to be regarded as an essential prelude to 

diaphragmatic re- educatimn. If the lower ribs approach their 

full inspiratory position before contraction of the diaphragm 
is well established, two favourable factors are introduced: - 

(a) The lower rib elevators are able to enter their 
inner range of contraction before the powerful 

diaphragmatic pull becomes manifest. 
(b) The costol origin of the diaphragm is well separated 

from the central tendon and a maximum inspiratory 
descent is rendered possible. Good lower rib 
movements are complementary to diaphragmatic function. 

(3) Unilateral localisation of lower rib movement. 
This entails selective activation of the right 

lower rib series with the simultaneous inhibition of movement 

elsewhere. 'l'he patient first exhales and then as he gently 

inhales, endeavours to expand the right lower chest. It is 

obvious that only a limited amount of air can be inspired as a 

result of this localised movement and the patient again exhales 

before general lung inflation commences. The operator can give 

some guidance by lightly applying his hands to the chest and 

indicating by touch, the position and nature of the required 

movement. Expansion of those areas in which temporary 

'immobility is desired must not be opposed by pressure as 

external resistance will result in augmented tone and increased 

re- activity of muscles producing the movement against which 

resistance is applied. 
(4) Symmetrical bi- lateral lower rib movements. 

When activation of the affected areas of lung 

!has been achieved by unilateral localisation, movements of the 

two sides of the chest are co- ordinated to establish uniform 

basal ventilation. At this stage, the depth of respiration 

is gradually increased until the lower ribs are freely moving 

through a full excursion that extends from the inner limits of 

expiration to the outer limits of inspiration. The voluntary 

limitation of upper thoracic movement is still continued. In 



9. 

cases where an element of atelectasis is present, caution is 
!required when increasing the depth of basal breathing, 
especially the inspiratory phase, in order to minimise the risk 
of producing bronchial dilatation. 

(5) Re- edu cation of diaphra coati c movements. 
The diaphragm is generally regarded as the most 

important component of the respiratory muscle complex and vital 
capacity is largely determined by its functional effi cien cy. 

The longitudinal lung pull whi ch accompanies inspiratory des cent 
of the diaphragm also regarded as being chiefly responsible for 
api caJ. ventilation - Keith (1909) . 

Heald (1922) has classified diaphragmatic 
movement as follows:- 

(a) Normal or physiologi cal. 
(b) stationary. 
( c) Reversed. 

It is necessary to recogioise that satisfactory thoracic 
me dhani cs can be established and abnormal me dhani cs of the 
diaphragm overlooked. This has been frequently recognised on 
radiological screening when, in spite of satisfactory rib 
movement, the excursion of the diaphragm may be partly or wholly 
suppressed or even reversed. When a good lateral excursion of 
the lower ribs has been achieved, re- education of the diaphragm 
usually presents no diffi.mity. The patient exhales and then 
inhales with expansion of the lower ribs. As these ribs approach 
their maximum elevation, the patient is instructed to protrude 
the abdominal. wall during the final stage of inspiration. The 
operator's hands should lightly rest on the lower ribs and 
abdomen with the thumbs meeting the sub - costal angle end the 
outspread fingers embracing the costal Margins and lateral 
abdominal wall. By this means it is possible to estimate the 
sub- costal abdominal movements which reciprocate with thos e of 
the diaphragm. The principal of unilateral localisation is 
applied in a similar manner to that already indi cated for rib 
movements. 

Grli;ttid, ` íf ù Ui SUEZ'. Z'. 
Physiotherapy is instituted as soon as pneumonia is 

diagnosed. Postural support is achieved by the use of a back 
rest and an ample supply of pillows. These are stalcked 
horizontally to avoid hollows which permit sagging of the 
lumbar spine. Pillows under the thigh are more comfortable than 
the conventional knee bolster. The position approximates to 
Fowler's and, if available, an adjustable bedoof the Nesbitt- 
Evans type is helpful. 

Initial treatment consists of a fifteen minute infra -red 
irradiation of the anterior chest and fine manual vibrations. 
Subsequent infra -red irradiation ie directed towards the 
affected area of lung with the exception of a treatment in the 
late evening. This final anterior chest irradiation is given 
between ten' p. m. and midnight. 

During the first forty -eight hours, treatment continues on 
the general lines indicated above. At the end of that time, 
clinical and radiographic findings are usually suffi ci.ent .y well 
defined ae to decide the future treatment of the individual case. 

Adaptation of technique to meet clini cal variations. 
This can be conveniently discussed in connection with 

actual cases of differing type. Three cases have been chosed, 
each of worm ch will serve to demonstrate the to chnique c;hi dh is 
broadly applicable to the group it represents. 
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(1) (Ilse 7. Pneumonitis - Rt. lower zone. 
(Group A). 

(2) Case 53. Broncho- pneumonia - Lt. lower and 
sad -zone. 
(Group B - extending to C) . 

(3) Case 48. Incomplete Lobar Pneumonia with 
atelectasis. (Rt. middle lobe.) 

(Group Gj . 

The temperature curves of the pyrexial stage of these cases 
are plotted on the chhart whewn below : - 

Temperature Chart. 
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Case 7.Rneumonitis - Rt.lower zone. 
Group A. 

Case 53.Broncho- pneumonia - Lt.lower 
Group B. and mid -zone. 
Case 48.Incomplete Lobar pneumonia 

with atelectasis.Rt.raid -zone. 
Group C. 

(1) Case 7. Pneumonitis. 
X -ray findings : - Loose pneumonitic 

consolidation in right 
lower zone, most dense 
towards cardio- phreni c 
ang46. No evidence of 
atelectasis. 

Physi cal signs:- Slight dullness, diminished 
air entry, inspiratory 
crepitations and increased 
V.R. at right base. 
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General shape of thorax good - little disturbance of crest 

mechanics but diminished excursion of Rt. diaphragm. 
Treatment. 

1st. day. Initial trOatmen.t scheme -infra -red nocte. 
2nd. day. Infra -red a.m. , .p.m. and no cte. Rhythmic relaxed 

breathing started. 
3rd. day. Air entry much improved. A. m. infra -s ca.nular 

irradiation, gentle expiratory chest shaking with 
patient in left side - lying. P.m. Position as 
above, lower axillary irradiation and expiratory 
chest shaking. No late treatment. 

4th. day. Rise of temperature Previous evening. This re- 
active temporary pyrexia nearly always occurs when 
more active treatment is commenced and should 
return to previous level in twenty -four hours. If 

increased pyrexia persists, initial treatment 
scheme should be reuumed. 
Treatment as on previous day. 

7th. day. Air entry satisfactory. Occasional medium 

pitched rhonthi over whole of rt. lung with crepe. 

at base. Infra - -s capulax and axillary infra- 

red irradiation continued B.1?. , postural drainage 

started and also gentle chest clapping begun.. 

6th. day. Treatment as on previous day. 

7th. day. No u s on i now only lfa reát ÿ eps at base. Infra 
end re-education co.i;men ce chest clapping moro 

vigorous. Progressive treatment on these lines 

was continued throughout the following week. At 

the end of this time, no physics). signs were 

detected and x -ray shewed resolution to be almost 

complete. 

In_ this particular case, the absence of toxaemia and good 

general condition of the patient permitted the early institution 

of fairly active measures. The more severe cases in this group 

may verge on the broncho-pneumonic type and thus render it 

necessary to continue conservative treatment for a longer 

period. 

(2) Case 53. B ron dzo -pn eunonia. 
X -ray findings:- Consolidation of 

bron cho- pneumoni c 
type involving left 

lower end mid zones. 

Physic-n-1 signs:- Few crepitations 
heard at left base 

towards end of 

inspiration. No 
dullness and B.S. 

normal. Slight 
toxaemia present. 

Prevous pneumonia in childhood. Aesthenic type - long thorax 

with narrow sub - costal angle. Movements diminished on 

affected side. 
Treatment. 

1st. day. Initial treatment siaheme - infra -red no cte. 

2nd. day. As above. 
3rd. day. Postural dzan e - infra -red irradiation of infra- 

scapular and axillary fields - fine sedative 

vibrations continued but no chest sheki ng. 
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Temperature normal this a.m. but up to 1010 in 
evening. Late infra -red treatment given. 

4th. day. Treatment as on previous day. 
nth. day. reels well. Not mach sputum. Slight dullness at 

left base, with some diminution of 3.S., moderate 
number of medium crepitations and V.R. slightly 
in creased. 
Treatment still continues on conservative lines 
but rhythmic relaxed breathing begun. Infra -red 
no cte. 

óth. day. Treatment continued as above. 
7th. day. X -ray shews inflammatory pro cess to be more marked 

but has not increased in extent. Now small focus 
in right infra -clavicular area. Treatment as on 
previous day - infra -red T.D.S. but late treatment 
now discontinued. 

8th. day. Physical signs I.S.c. - Postural drainage 
introduced. Still feels well. 

9th. day. Temperature appears to be settling. 
10th. day. B.S. at left base more diminished but increasing 

number of crepitations in mid zone. Some at right 
base but no diminution of B.S. Present treatment - 
infra -red bilateral infra -scapular, anterior, and 
left axillary.t, fields. Rhythmic breathing and 
postural drainage. 

11th. day. Temperature down. Gentle expiratory chest shakings 
added and very light chest clapping. Infra -red B.D. 
anterior and bilateral infra- scapular. 

12th. day. Temperature rise last evening, (1000). and 

perspiring this a.m. - no chest shaking or clapping 
today. 

13th. day. X -ray shews left side to be mu Ch improved and right 
side cpmpletely resolved. 

14th. day. Temperature normal again. Basal breathing localis- 

ation commenced - chest clapping in prone -lying 
with chest inclined. Infra -red discontinued. 

16th. day. Slight dullness at left base only. B.S. normal. 
Frequent medium crepitations at left base are the 
only accompaniments. Breathing re- education 
extended, otherwise treatment as above. 

21st. day. X -ray shews chest almost clear - chest mechanics 
greatly improved - good basal localisation and 
diaphragmatic movements. 
Chest clear - feels very fit - exercise tolerance 

good. 
This case is fairly typical of the broncho- pneumonie condition 

which requires careful regulation of treatment. Active measures 

are introduced with caution but the condition must not be 

allowed to become indolent. If due regard is paid to physical 
signs, x -ray findings and temperature response, there should 
be no difficulty in making the appropriate day by day 
adjustments of technique. 

29th. day. 

(3) Case 48. Incomplete lobar pneumonia with atelectasis. 
X -ray findings:- There is inflammatory 

opacity of the right lower 
and middle zones: right 

diaphragm markedly raised: 

interlobar septum seen 
between upper and middle 
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lobes. Lesion appears to 

pneumonic process in right middle 
lobe with associated partial 
collapse and oouimen sing spread 
to upper lobe. 

l'hysicl signs ; - Marked dullness at right base 
with tubular B.S. Very 

occasional crepitations and V.R. 
aegophonic. Sputum copious, 
frothy and slightly blood stained. 

Grossly diminished movements of right middle and lower rib 
series and also of right diaphragm. Bilateral elevation of 
upper ribssection and shallow outer range movements of left 
middle and lower rib series with moderate movement of left 
diaphragm. 
Treatment. 

1st. day. 

2nd. day. 

3rd. day. 

4th. day. 

5th. day. 

óth. day. 

43th. day. 

10th. day. 

14th. day. 

16th. day. 

20th. day. 

21st. day. 

Initial treatment scheme - infra -red no cte. 
Treatment continues as above. 
Sputum and physical signs unchanged ex capt 
B.S. are diminished although unaltered in 
character. Infra -red infra davi velar - a. n. 
axillary field p.m. Late anterior chest 
irradiation given. Sedative vibrations continued. 
iviodified postural drainage begun and infra - 

s capul ar infra -red irradiation introduced. 
Increased quantity of sputum yesterday following 
postural change. Iduch improved: dullness less 
marked, B.S. diminished intendity, broncho- 

vesicular in character: numerbus medium 
crepitations throughout middle and lower zones. 
Gentle expiratory chest shaking begun - infra- 
red as on previous day. Two twenty minute 

sessions in left side -lying. 
Temperature up to 104° last evening but down to 
100° this am. Less sputum yesterday. Rhythmic 
relaxed breathing begun, remaining treatment as 

before. Infra -red no cte. 
Appears to be re- expanding. B.S. on right side 

are now normal intensity. Treatment continuing 

as above. 
Physical signs I.S.Ç. except frequent coarse 

crepitations over right middle and lower zones. 
Gentle chest clapping introduced: infra -red 

B.D. now, late treatment discontinued. 
X-ray shows - resolving at periphery and probably 
re- expanding. Gentle chest shaking and clapping 

continued; five minutes relaxed breathing every 

hour (under patients own control) : Full postural 

drainage, morning and evening. 
Only slight dullness: B.S. on right side 

diminished. No accompaniments - V.H. equal. 

X -ray chews - resolution and re- expansion 

proceeding. regional breathing commenced. 

Mainly confined to increased expiratory movements 

of left side with middle range inspiratory 
excursion only. (indirect method_ of gaining 

expansion of affected side) . No infra -red now. 
Chest clapping still light. 

Small patch of bron cho- vesicular B.S. above 

right base with occasional crepitations. 
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Elsewhere normal and no accompaniments. 
25th. day. Diaphragm is now considerably less elevated. 

Unilateral localisation of basal breathing 
comtnen ced. 

30th. day. Good lower rib movements and general thoracic 
me chani ca fairly well balan ced. Diaphragm almost 
completely descended and movement satisfactory. 

35th. day. Transferred to convalescent home. To practice 
systematic breathing control according to 
principles already taught. 

46th. day. Chest dear - feels fit. X -ray shews complete 
re- expansion and almost complete resolution. 
Chest movements symmetrical and ventilation good. 

Exercise tolerance satisfactory. 

Two noteworthy features are presented in this case. 

(1) The presence of copious sputum suggested 
the early introduction of modified postural 
drainage. Efficient evacuation of sputum 
had special importance in view of the 
atelectasis. 

(2) No deliberate activation of the affected 
areas by localisation of rib movements on 
the sate cted side, was attempted until 

re- expansion was well established. 
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