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Lun5 biopsy 1 neither w1 ly lmown nor 
4
r ctlced . d 1t 

w only in 1949 that I fir t c acros a paper on thi 

aubJ ct . h t1tl w :. 11 C llula.r 1 of th a.spir t 1on 

lun b1op y t orm land pa~hologlo l oondit..1on by 

z. . odlo sK1" 19 9}. Th ver1 t "lun biopsy i conJur a 

u t o1etu ot n edle b 1n intro uc into an air 

t1ll • V t'y V Culal" truct.ure vh 8th bla ding of an 

1nJur ~ not. r adll e topp d . h r th stag 

ls t for 1r bol1. and here t ns1on pn umothorax may 

occu. t.. w with great surpr1 th t.. I found that 1t w 

ot only r 1 t.ively al ple but, also an appar nt.1y 

1nnoouou proc dure. Unfort.un t ly, t t.hat. t.l , t.bere waa 

no o ,ortunity to use th etho . 

In 19:,0 becam the Un1 ersit-y 1ata.nt. t the 

r t Hos . ital in Ca any or the cases admitte 

to t.h w rd pr nt-d 1th chest p tholo • P tients 1th 

pn u oeoccal lobar neumon1a w re not 1nfrequ~nt and occa 1onal 

did not re ol v expected but w nt on to b co e 

so- called chronic pneu on1 . hath p ned w nan acute 

lobar pn umon1a went on to the ehronie t e and why d1d this 

occu? It wa augg et d th t I inve t1~at thi obl • 

It was obvious fro tb eure lit.e ture on ehron1e 

pn u. on1 tb t th m re co p1lat1on or data, uc e the 

pr nc or co xi ting tholo 1, would 1 ld noth ng n w. 



3. 

'l'he probl• had to be lnveat1;ated fr 

biops7 pp d to be tbe an war. Thia 

new engl • . Luni.t 

ight g1 e 1ntormat1on, 

1n the l1v1n a.t1ent , a to what was bap n1n@ in the rea 

where eonsol1dat1on perslstea . 

I le an a hor1sm that betoro one can recosn1se t.he 

abno 1 one ust now he no • Tbu 1t was c ssary 

to do b1o s1 on no al lW'l 8 and o on the lungs or caa 

ot no al' acute lob r pne on1 • 

Var1ou od1f1cat1on or t ehnlqua re adopt d so that 

both bact r1ology and b1 tolo could be st.ud1 d . 1ops1 

wer tore on the t1rst t cs s or neu on1 sbor~ y 

ft r a 1 lon. Tb lr 111n as wa 1n the cut st ge and 

abow d the expected atholo 1c 

l with one c se and 1o ey 

d y 1n no 1ta.1 art rad qu t 

picture. 

a perro 

ul hon. 1de 

er w s eome 

on the f'ourt.b 

nd en1o1111n 

th rapy; 

bre thtn 

the hy 1c l 1gn v re tho e of du11nesa , bronchial 

and d1 ere· it t1on • 1e h1fitolo in th1s 

eaa w utt dtrrerent fr th ex ct d sr y heo t1 at1on 

descr1b d 1n th text book. 1 o n d up a hole new field 

ot 1nv ti tlon d by e ne ot b1op 1 a t 1rr r nt at ee 

of r olution d by aerie.l biopsi~ one was al to bow 

th t th cellular change r 11 1nto a t1n1t p tt rn. 

1 t. ,, 

nd 

anwh11 

po sibl 

r w a a wont on to the chronic ~ ge o.nd 

to bow a~ which t re olut1on stopped 

pp a d to be 1n a at te or ftsu nded 1 at1on° . 



Fr ~hi 1 tter vork th r av lop d method by which 
1t w hop d th re olution 1ght be aecel r ted . 

Dur1n~ th period when ihe e 1opa1 s were being per-

f'o edit be increasingly obvious that there were any 

luns le ion, other th n pneumon1, where one would like to 
now wh t patholog1c .l prooe s wa actu ly taking placca . In 

th1s w 3 a erie of oa e d v lo d wh re biop y done 

tor d1a.gno tic urpo es. o t of these c es er unu ual 
ty ot lung con ol1dat1o . In th pat b1op 1e ad be n 

rrequ ntly p rfo ed for th d1asnoa1 ot rlpneral rounded 
pul onary e but there ere few port or 1~a ua 1n the 
diasno 1s or or d.ittuae le 1on . 

In th1 way th 1nveat1g t1o d veloped from cons1de­

ra~1on or the etiology ot chronic e on1a toe br c the 
re olut1on of th ordinary . cut. lobar pne oni att.er 
treat ent and alao the t1ology ot • ob cur ul onary 
conaol1d tlona . 

The casea are n bend ecor41n tot.he order 1:n which 
the7 er don o that on can obtain an 1de · of what.hr 
any giv n c e v done early or late 1n th a r1ea . 

In all, n1net,y tour lung biop 1es were done on 

seventy three patients . Thee w re d1v1ded 1nt.o groups; 



s. 

o or C o. t otal o. 
t1 nt. or 1o 1 

13 13 

01 o tlc C 24 99 

Acut n on1 21 27 
1th orm 

re olut.1on. 

ro p Chro 1o lo 13 2 
IV n on1 

In it1on 1 4 blo 1 s t C 11 

or1 1n, d 1n l 1o y (done t r t,h) the 

lenlc or! in. • e w11 be • crib t'ull 

ection on c pl1c tlona. 

In he whole r1 s on 7 b1o 18 were 

ble l d le 2 ho the x, r C 

ti n ot the 73 ti nt. • 

· o. ot 1o 
don ft.er 

3 

3 

0 

0 

or hp t.1c 

cella re ot 

un er the 

don atter e tb. 

d d1 r1bu-



ce 

olour d ( ) 

Coloure (C) 

( ) 

t1 e ( ) 

( ~) ' 

Mo le { ) 

Indl Ct> 

In 1 (I) 

Eurooe ( } 

J'lO n ( ) 

?nbl l. 

tr ' ,\?ut,1on ot th 

$ X 

• 
Fe al 

e 

Fe 

al 

1 

e al 

Th te .. t1ved 1s used to denote an At'r1c 

the Bantu r c • 

b r or Patients 

}7 

14 

11 

7 

2 

0 

1 

0 
....... 
1 

0 

u ually or 
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2, 

1gn ot th 

u ber or P t1 nta 

o- 9 e rs. 2 

1 •19 r • 9 

20- 29 ye • 23 

30-39 1 r • 12 

40-49 1 r • 16 

0•59 1• r. 

60-69 r • l 

70-79 y r • 1 

80- 89 rs. 1 

0 r et, 0 1t 1 , her 

on , 1 clu 1v ly tor non- ro • 

the 0 ab c nc ot rop 0 C 8 • 

b1s a lee 1on or teri l w11 1n any 

he 1e 

urope s a 

a1 1lar 1 

th uro 

t1on or 
1t 1 

8 

• 

th r ults or th1 

11 known th t. th 

o,t o the c e WN 

• 1 accounte tor 

It 1 nl1k ly th t 

1 reJu ic 1n t 

1nve ti tion to 

Ca Colour d h ve 

1n the • w 1 
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It w111 be shown that, as far as pneumonia is concerned, the 

African appears to react in no way differently from the Cape 

Coloured. 

The oldest living patient to be biopsied was Case 5, a 

coloured woman of 74 years of age (the 82 year old case was 

done after death). Two biopsies ware performed ~n her without 

any untoward events except for slight blood streaking or the 

sputum for a few hours after the first biopsy. The youngest 

patient was Case 68 , a coloured male infant of 4 months . He 

showed no untoward reaction to biopsy. 

It will be noted that quite a wide variety of ages and 

races, and members of both sexes have been biopsied. 



SECTION l 

ASPIRATION LUNG BIOP'Y. 



ASPIRATION LUNG BIOPSY . 

HISTORY AND A R~"'VI EW OF THE LITERATURE. 

In 1883 Leyden d1d th f1ret app1ration lung biopsies 

on three cas s of pneumonia and he isolated organisms from 

one of thes pat1 nts. In the same year Gunther did a 

pleural aspiration, found none of the suspected pus but 

punctured the ·lung and found diplococei in the material 

obtained. Tb.ere seems some disagreement on the work ot 

Talamon {also in 1883) who was quoted by Thomas and Barker 

(1920) as having performed postmort11JJ1 lung punctures in n1n 

cases of pneumonia finding pneumocoeci 1n smears of the 

exudate 1n eight; Smeall (1948) stated that 'l'alamon 

punctured the consolidated lungs in eight cases of pneumonia 

during life and obtained in one ease a pure culture of 

diplococe1 . 

In 1886 Manetrier mad a diagnosis of carcinoma of the 

lung by m1croseop1o examination of tissue aspirated during 

the puncture of an infected pulmonary tumour. 

For over 50 years these were the two main applications 

of aspiration lung biopsy, namely the culture of organisms 

directly from pneumon1c lungs and the diagnosis of pulmonary 

tumours . 

Patella (1888) d1d punctures bef'or · and after the crisis 

in lobar pneumonia. Before the crisis the exudate contained 



10 . 

l gen or u oe ec, tr th crl 1 1noon t t 

r ults er o t 1n but ur1ng th bou 1 m dlat ly 

to ow1 rerv o nee h vs abl tor co l 

n oeoee1. 

Hell nd ll {l 99) 1 o dto a 

lu by t ort lung biopsy. In both c 

of re a of the 

th dl gno is 

w conf1 d t • 

Frill el (1896), Sokolo ky (1898) d J ob on (l-899) all 

ent.ion d lung puncture in 1 cu on on t. our ot th. 

t.hor le c 1 t7. 

Tcb1 to 1tch (1904) 1noc t tb xu t lun 

punctur 1nto r bb1t d m1e d wa convince ht e n 

rt r th · r1 1 one could o ta1n. 1abl 

the un . 

1 l nt. d1plococc1 

ord r 1n 1909 redi co eri un biop y. Hi 1nd1c t1on 

tor blop y w re: tn any o • y1ald1n 1gn or conaoltd t1on 

o~ th lun in w.1ch o .tul 1n tio ot th put tailed 

to ra ·eal th n ture or th 16 • 1n b e to obtain 
' 

pec1 not l>U tr th ctual t or uppur ion; and in 

bronchi eta 1 tor th s r on. H did 14 C or which 

h quot 1x o h1atorl - an :t, C or th lun.t: to11ov1ng 

rtor t, d uo en ulc r, ce a or th lung follovlng 

an 1neo l t abortlon, pn u on1 tollo 1ns sen ra.lie d. 

r1ton1t1 • t. phylococcu aureu 8 ry 1pelaa 

w1th roncho d l \ly 1nt r case 

or chronic eu O?l1 which will b di cu cl 1n ore detail 
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under tbe aectton deal1n v1th thia subJeet. 

Hla vork vae t :Your&bl.y commented on 1n an armotat1on- 1n 

the s • 1seue or- the Lance\. 

Colb7 1n the a e y reported 12 cue of unresolved 

ea- on1a tre ted by lung punc~ur w1th _ood re ul~ad . 

Eyre 1 1910 examined iba •1 £Jule' rrom 164 cases 

of b onehoone onla. .o t or h1 caaee er don after d• tb 

although . tev o aes were b1ops1ed during 11%' by nean-e 

or an olr t1n_ n dle. 

Ro enov (1911} oont1nue4 th work ot P tell& and shoved 

that. w le positive culture we'l"8 obtain tro pneum.on1c lungs 

throu hout th course, the ercent ge or o 1t1ve resul~a we 

uch hi .. r 1n t.he early stages 1n 'ta.vour le cases and tended. 

to di 1n1uh 1n th see e th cr1 1 va pproaehed . on 
the oth r band be round tbat po 1t1 e cultu es ers1sted unt11 

death in unt vourable cases. 

ar- serlt.1 or- lung punctur a done on 11ving p tients 

vere now de cri c. L1ater (1916) reported 50 r cent ot' 

o&ltiv ,cultures in 200 c sea ot pne on1. y 1nveat1 ators 

r et1ll cautious, amd Abran s 1n hls p r on purulen~ 

bronch1t1a 1n 1917 d1d only on lung puncture an tha~ was 

b1 accid nt dur1 an atte pted pleural a plr t1on. Clou 

(1917) obt in a organis a from lul'l punctur an noted that 

1n most. or ~.b 

1918 1nnuenz 

c a the cultur s 

epid tor coven 

re ure. tter 1n tb 

th 1.ntlu nz bac11lua 1n tour 
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out ot eight lung punctures . Huz et al . 1n th same 
eplde 1c d14 J6 lung pun.c~urea bu\ failed to t1n4 1ntluenza 
bac1111 , though pneumoeocct were reco ered 11 ti ea . 

Th as and Parker (1~20) stated t.hat "ante ort lung 
punotur is a rel t1vely 1ntrequ nt.. procedure• . they then 
went on tor view the 11teratur . The technique that they used 
w 1 an ways v ry 1m1l r to that used today . In aeries 
of 73 c they ahowe that the d th ot th ol'g 1 e 1n the 
lung did not. occur, in ey ry c e, t the t.1 e ot t cr1s1.s , 
but.. might occur s v•r 1 day · before or tt r the cr1a1a . 
Po 1t1 culture w re obtain don v ry y of the dla · • 
1nolud1ng th riod ot critical t ll ln t mp rature- and 
twlco tter the temperature b d r ach d no &l . 

h neg t1ve cultures w re obt ind l 

the crisis. Such f1nd1nga, hieh oontirm d the 

On tbe other 

4 d J before 

ork or Patell 
and Rosano, did ucb to upset the th ory ~ht ihere was a 
sudden destruction or orsan1 s t the ti or the cr1a1a . 

Ellis, or the M or1al Hosp1t l or New 'ork, in 1922 
de an te orte d1a.gnos1 or earei o a of ~h lung trom 

the pre arat1on or aterial found cl1n51ng to an asp1rat1ng 
needle which had b n uae tor thor cent sis. This wa.a the 
beginning of what w s l ter to become one or the largest aeries 
of luns b1opa1 for the d1 gnos1 or ul onary t oura . 

Lyon (1922) op~ d ver, conserv tive attitude towards 
lung biopsy . H inserted needl into the chest only it 



1,. 
tlu1d was auap ct.eel; lt no nu1d aa present, be aasumed tbat 

then l had entered the lung db oul then waab ou\ 

the t1p or then dl 1n t ril broth. In rl a or 20 eaaea 

ot lob pneunon1a (two dona aft rd th) be obt- 1n d a poa1tive 

cult.ur in 10 c es,, an 1n 18 ea.es ot bronchopneu on1 n 

nt.1on w o.d ot t.ba et. s• 50 per cent. 

or th n 

r poai t.1 e • o 

onia at which the p o~urea wer don . 

~1ynn and 1 y (1923) obt 1ned J7.5 r c nt pos1t1ve 

ultur s rr 44 c es or lob~ p u:io 1a dur1n 11te and 

cone u ed that t e x 1nat.1on ot t,na lung Juice in eumoni 

1s a valuable but ne l ct 1d ~o exact b ctr logical 

1 sno~1, e ec1 lly 1n children11
• 

a c11 at al. (1927) did not o lun~ punctures on 11v1ng 

p t1 ~~ but frequently e ploye the prooed.urs tt r death 

tor the urpo • ot aktng a bact rioloslcal 1agno ts, or tor 

controll1ns cultures previou~ly m de rrom the sputu. 

D. S~ewart (1930) o ta!ne- os1t1ve cultur in 76 pr cant 

of 17 c s a or lobar pneu on1a. e conclude t.hat t.he et.hod 

v or v lue 1n eho e ca 

typ1n~ wa dss1r d. 

without put 1n h1oh cultur and 

E111 an .art1n (1930) r corded a 1 ge s r1 ot 65 

all¢ ant n opla s proved by ne dl puncture and a p1rat1on. 

They d scr1b _d the tecbn1que in eta11. Only two ot their cases 

w r or ul onary c e1 o a but thy• t bli h d aap1r t1on 

biopsy diagnostic e~hod. f 1934 t y had collect d 41 

cas a ot sp1r t d pul on ry t our. 
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~~ w rt (19 C) d1d lung punot r to acer~ n 

the type o pneumococcu 1n tho ca s or ob r p u. on1 

1 tbout. r, tu • 

"'bar in 1931, us1ng th tho of' t1.n ' d · 11 • 
succe ~ully . pir t d lun t our nd 1 no ed. 1t ti a 

e roino • 1s ease w on at th t .. osnit. 1 w 1eh 

to ac 0 or th ce~tr or ptr t1o biopsy . f rn 

d &nd Tobias (1931} dl C 8 1n 1 r anner . 

Crulek h in the a y ar obta!n ~ 50 par cent ot 

ooa1t1ve cult.u s 1n e rtes or lobar pne on1a. 

d Ro rs (1932) id lun u otu 

c sas or lob on umon1a, d in rted t 

1n cle eut, 

le into the 

of maxi~ eo ol1det1on. Th r1 v cultured tone 

1n glucos roth nd upon blco g plat • ra ware 

er only at 1ned by r a• ho and by 

-

t.ud1 d but tJl 

H1 'c psul 1n. In 10 po ort C 11 ho d ·pos1t1ve 

eultul" e; ten 1v ps.t,1 nt.o showed 1x po 1t1 d four 

negat1 d or the l tt r l w in cr1 1 or lya1s at the 

t1 e of uncture . 

L e • St w t 1n 1933 -;."Sort..e the re ult or 2500 

sp1rat1 b1o 1 . on tu ours . tbo6 w pl1ed to a 

V ry 1d d mat.er1 obtain d tro l pb nodes, , 

ant.ra, J w 'bo • parot-id slan p 
' 

thyroid, liver, 

s l • . 1 y gion (for r c r ence ne scar ), 

p fLtat • t 
' bon 1 lon :f'1n 1 th r w r 41 C ea 

or aus eat d lun tumours . H u d th t.h or , t.1n and Ell1a 
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In 1934 Martin and Ellis published their new series of 

41 lmig biopsies on tumours and once more described their 

technique in detail. 

Curphey in 1935 applied lung biopsy to a new field ot 

investigation. Much experimental work on animals had been 

done and autopsy material had been examined in human cases 

to determine the means by which the resolution of lobar 

pneumonia was brought about. Curphey was the first investi ­

gator to examine biopsy material from cases of lobar 

pneumonia from a histological point of view. Robertson in 

1938 wrote: "Curphey has bridged the gap between our experi ­

mental observations and the postmortem studies by means of 

biopsies performed on the lungs of patients during the course 

of lobar pneumonia . He showed that the celular reactions which 

we have observed in the resolving lung after death occur during 

recovery . " Unfortunately an abstract of Curphey ' s paper, whi ch 

will be quoted in full later, gave little indication of the 

scope of his work. 

Martin and F. Stewart (1936) discussed advantages and 

limitations of aspiration biopsy without any special reference 

to the lungs. 

Greenwald et al ., 1n discussing chronic pneumonia in 

infants in 1936 , conttdered that these might hav been cases 

or 11poid pneumonia. '!'hey rather wistfully suggest d that 
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8 1 puncture 1gb be tr1ed but whether cona1sten\ nd 

utt1ctent. 1nro tlon eoul be obtained to Ju t1t1 its u e 
la queat1on ble. The ewer to their query w to be given 

by at,hanaon t • 1n 19.43. 

Sa~pinston and vorit.e 1n 1936 au~ 11ed ueb n• ded 
rev1ew on lung puncture 1n lob eu on1a. They vera ble 
to collect ore than 2000 cae a in which various inv st1g tora 
bad pert'o d puncture ot the lung tor bacter1olog1e l purpose . 

olt or t s worker b ve be n quot ov but. 1n add! t1on 

tbeJ ret rred to rson 1 co un1e t!on r J. ..M. Bullowa 

who ed lung puncture raut1n ly on 1467 c s a 1n a. large 

rv1oe t t e H la Ho pltal. and obta1nad 11,1ve 

cultures in JS er cent,. ft11 1 proba ly h largest sar1es 
ot lun b1oos1es ever t-o have been p rto d . It ls p1ty . 
ihat 1t vs n v r written up tor ub11ca\1on . applngton 

po 

an 

d vor1te d1d 68 punctures on 60 ca (on on case a 
1t,1v cultur • obtained . 
obtained po 1t1v culture 

only on 

1n 54 

the third 

ca es~ that 1 

nct.ure) 

1n 90 
per o nt. of the cases the organ1 " 1 ol t d . In av rt 
case tb cultur was actu 

1n which pneumococc1 r 
lly or pr c~tcally pure . In 25 cases 

both lung and putum culture were 
was 100 pr cant asr ent . In 22 of the ease 

sput wa not ava.llable 1 t v 1n thes th t. th lung 

blop 1 cul~ures we eo valuabl 1n t 

or antis r wh1cb _bould b g1v n. 

1n1ng th typ 

Lavalle 1n 1937 rttport.ed lung unctures done 1n Buenos 
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Ai • e dle puncture u d ~o 'cure• tuberouloi1s . He 

8 dl punotur or th 1nucl u u 1n t.b lung 

bapten into tb lood ~ra and 

or th t b rculo 1 . H r porte 100 

ed u o o1n 

th • t our d cur 

C w1tb ult • o 11s w r given 

ust t. hi conclu ions on th 1r t c value . 

d P vlov ky tn the y • and o flto 
nos .r s. r orted th 1r r ulta 1n th d1 gno 1 of 

c rc1n of th lung. h obt ind 13 po 1ti nctur s 
1n 24 au pct d case and r co nd d th thod. 

By 1938 th Me orl l ospit l record hov d 130 cs a 
or clinic pr1 ry carc1n or the luns or vhtoh 56 had 
b n pro y lung aspiration · lo 1 • Th s c w :re 
r v1 w b orav r o.nd Binkley who c e to t.h oonclu lon 
tb t- pir t1on biopsy or eel cted tu our or th lung w 

and r l ti l o t1c procedure . I\ w 

• 

a alu 

art.1eul ly h l ful whe ronohoscop r 11 d to l ld us ful 
1n o a 1on. 

Rel ann. 1n ht boo Th Pn on1 s (19.;., }. t te t.h t 
t r1al tor ex in t1on vaa obt 1ned d1r ctl tr th 

in olved ar ot th 1lffl.S by an · French cl1n1o1an of 
the t o ntury , but the, ethod f 11 1nto di u until 1t 

r cent, r v1 • 

Blay 1n 1939 pirat d tumours ot the lung 1n the r slon 
or t.h b11 , 1n m d1ast1nal an Jwct,ac d1ac 1tu t1on and 
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1n th anterior and posterior di st1nm. • intro uo d 

hie ae dle und r roaatg nolo teals 1danee and was le to 

aspir te tumours s ll . 5 cm . in d1 et r . fh1 vaa 

certa1nly r tined lung biopsy . 

Cr ver a1n rvlewed c sea aspirated 1n the or1al 

Hoap1t no to 1940. B twe n 1935 and 1939 aap1r t1on biopsy 

accounted tor 51 .6 per c nt ot all cas•s or carcino or he 

lung h1 tolo 1cally proved. 

· a a a orr t.be beaten tr ck. d1 o d by van ordstrand 

d L bert 1n 1941 u.e1n asp1rat1on tung biopsy v re unresolv d 

neumon1a nd a ru o-sp1rochaatal lung a.bsce s. The show d 

cases i1a osed as urys • tub reulos1e. 1nt rlObar e p7 a 

nd 1nterlobar ettu 1on to b broncho en1c c o1na and oontir-

d c •• ot oond r1• tro br to rein ( b1cb had 

b en re ove 6 y ara ;,r 1ouely). a au r1or ulcu tumour 

and e\ d UPv r lobe o re1no • Oner 1 ~hat they 

u t ha be~n very cert.aln 1n tb c ot a eta aneurysm 

that the d1agno 1s was incorrect . No dlta1ls of tbe •as•• 

ver: 1v n ut 1t p~ ared ~hat the diagnosis or the unresolved 

pne on1& waa ade on the cult,cure or a Type III neu ococcua. 

but no ceount of th b1stology v ven. 

F er. C nt r and ell1c o (1942) u peot d a ca,ae 

to be on of 11po1d pneumonia and on a p1rat1on obiatned 

3 c.c . or blood t1nged witb an oily tluld . standing th1s 

settle4 into a 4 f1n1te layer or oll over l yr ot clot~ed 

blood. They r lt that ~hi conf1 d th d1agnos1 . 
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uob or convincing s r1es or c s of' uap cted 
l1po1d v r ported by ath t • 1n 1943. 

p1r tion 1op i w re don o lop ti nta ho bad been 
t 1ng l1qu1d parattin tor lon p rioda ·nnd 1n e tb N 

was 1 ton 1nvol v1n~ the ninth and t nt er 1 l nerv • 
x-r y how d 1nt1ltrat1on ot th low r lobes or both lun a, 

particularly th slal port on or th r1g t lung 
adj c nt to th heart wa the lest 1te or 1nvolv eni • . 

d blo 1es •redone to ho t.he eta ot t;he las1on e 

and o 1t1 e d1agnos1s ad one pre enee of .11po1d 
t1ll d aoropb gs h1cb wer ehoan to t1n 11 di integrate 
r le sing th 011 wh1ch then b c e n~rap d 1n 
of t1brou& tie ue. Poaltl ere ult w r obt 1n d 1n five 
c e. The concluded th t. any e eta.king liquid p raft1n 
tor lons r1od s c1a11y 1t there w dyspb or 
d7 arthr1a or tr th case wa bedridden, w a e did ~e tor 
11po1d e on1 • Thi us on or th r w pfl'S apart 1'roa 
t. os were carcinoma w u eeted wh re the hi tology ot 
a:aw,iciu.S Of t..h biopsy a~ r1 WS. , 8X 1n d. 

W1laon (1945} reported b1a exp r1ence w1th asptr t1on 
b1opsy 1n Australia bu~ th 

ot lung pathology . 

waa l1tle r rerence to c aea 

Scad(11ng 1n ht · -p per on neu on1 1n ttThe ractltt.oner" 
(1946) . ent1on d th t lung unctur wa Ju t1t1able only tor 
a ec1al purpose . 
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tn 1949 Ola 111. S r1_g 1ntord port d 75 lun 

b1o 1es tor the dl gno 1 or t u ot th lung. 

1n lly 1n 1949 Godlove 1 d1d 75 1 g ap1rat.1on b1opa1es 
on 75 normal en an w en and ex 1ned bistologlc lly the 
m.at.er1al obtained. H ave excellent ccount. of th 

orpholog ot th no al cells ot tbe lung. B• show d that. 
tne l 6 or th bevy ob cco o er cont lned ore 
macro se than that or th non- mok r . He o di b1ope1ea 
on 10 c e with v 1oue tholo cl cond1t1on but sav 

no det 11 or h1a r1n in• · 

ua ti w s poes1ble to follow lun biopsy tr 
r1rst. t w at~ pts y encb, Oen,an and It. ian 1nv 

the 

t,1ga\ors 

\o 1ts fairly t'requent 1n t.he at oa1 or lun t ours 

and 1n the 1 olat,1on ot organi s 1n caaas ot • onla; 

ttnall7 t et.bod used 1n th d1 oats ot l1po1d 

oni • odlow 1 up 11 d th b1stology ot th no al 

lung b1op y d wi~h th1 aper tb p ttern wa ost 

c plete . It waa obvlous how twp thole 1 ta and cl1n1c1ana 

h ve ad u or lung 1op 1 1n tbe 70 y ar th t- 1t b s · n 

1n xi t. nc . 

Th1 pre ent p r contr1bU:tA t,sb h1 tolo or a.cute 

and chronic lob pne ont and lo tllu tr tea tb us of 

lung to y tn t.be 41 sne 1e or ny . uzzlln rea or 
oon 011 at1on 1 which carc1n o not. nt. r 1nt,o t.be 

d1ff'erentlal 1agno 1s . It 1 telt that lun_. top 11a a 

;-
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u ful and uch n glected r arch d dlagno tic e pon. 

T "'OHNI<lUE, 

thod o.r doing a.n sp1r t1on lung b1op y h e var1ed 

only in 1nor det.a1ls t ro on 1n st1s tor to anoth r . In 

esaenc, a needle wa in erted 1nto the lung, suction wa 

applie by ea:n ot a syringe and the t r1 l obtained d !ll.t 

with ccord1ng to th pur o or that p rt1cular 1o sy . 

r w s 11ttl 1nfo' at1on to be obt&1n don th ethods 

u ed by th v ry rly 1nve ti a.tor uch as Lyden, Tal on, 

en t.r1 r, t lla, HellendaJ.l and Tch1 tov1tch but it would 

• r th t thy ployed the ame larg troch rs th t thy 

u ed tor thorac nte 1s . 

Border 1n 1909 dvi ed a ngood- 1t. dn n dle tt ehed 

to a yri~e . Th neadl w 1nsert d 1nto th luns, the 

p1 ton with wn about inch o a to int 1n uct.ion , 
' d t h ne dl then with rawn . As the na dle point loft the 

ch st ll to or ehre dron of bloody at rial purted 1nto 

the r l of th syringe . He e of the ater1al and 

also lnooul te an gr slop . Although, h tat d t.hat 

the purpose or th 1nve t1gat1on m1gbt be the cytoloslc 1 

ratb r th nth bactor1olog1eal ex !nation, thar was no 

co en~ on any of the cell een n the pr pr tlon . 

r (1910) a1 ply stated th the used an ordinary 



22. 

asp1rat1n needl . 

ThOl a an Park . r (1920) u& d very 1 ilar t.echn1que 
to Hardi r 4! Th roduced local e.na t.hes1a u 1n 0.5 p r cent 
proca.1.n and then introduced 

to d nth or out an inch. 

o. 16 n e into tbe lung 

g tiv nreseure w a a1nt 1ned 
us1n a lo e_.c. or 20 c.c. syr ns · d the needl slowly 
with r wn. At v op of bloody tlu1 v re ob 1ned nnd th1s 
at r1 l va cultured 1n broth and on blood ;ar nd r11 

m eon lld. :Ur et em w s d1 earde y1 ld1ng 
little of v ue • ts 1s very surprising as osi or the . 
inro tlon 1 the present pap r depends on thls mear 
reparat.1on •. 

· Lyon ( 1922) 1n case ot 1 ry t p asb d out, the tip 
or the aep1rat1n ne dle in tube or t r1le broth and v a 
gr . t11"1ed to tin th t h not 1ntrequent.l7 obt 1n d n cul t.ure 
direct tro the s ~ or the t holo 1c proces " . 

art1n nd. ·llt (193, 1934) very c tull;y a cr1bed 
the1r t ebn1oue 1 detail •. Iodine w us d a th skin 
ntla 1>tlc; one r cent novoea1 wa 1nf1ltr ted 1nto the 

alcin and then a stab 1nc1s1on ade with a o. 11 Bard. Parker 
blade t,o rac111te.t th 1n rt,1on or t.he s 1rat.1n ne le •. 
A new, harp 18-saug needle (5-lOc • tn l gtb) at.t, hJ d 
t.o 20 c.c. syringe -w· 1n rt into th lung an 1nto the 
t our {a d1f"f renc 1n the cons1stenoy ot t.h tumour 
1nd1cat.ed hen 1t. bad be n ent r d) . The piston of' the syr1ns• 
was then arttly w1 thdrawn n C e beln_ t en to 1nt 1n t.he 
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suction, th dl vs 1nsert d rurtb r ~hen wlth rawn to its 
or1 1nal 1tu tlon d 1n erted ~s.1n in oth r 1r e~!on 

d a« 1n . 1 t.h drs. 

dstacbed and th n 

• 

dle no 

plun er was then r 1 

fully .w1thdr wn. 

terl 1 lash1 g into th .s1rlnge d k1 g 

d1:f1"1cult.. yr1ng V th n r111 d 1th 

to the ne$ ar. used to xp l t • p1rat. 

the ne • The b1ooay ter1&1 de into 

•. th y-ringe 

1 to -prevent 

coll ot,1on 

ir, r attached 

t, rial tro 
' 

ear pr para-
t1on d ta1n d or t.h $ all ne.rt1ele were eolleot,ed 

p ed th u th u u t a to the t1nal pr fin section. 
A quick arat"fln ethod or nre ar t1o w s e cribed. Sharp 
(1931) used the bove ethod 1n the succes ful sp1ra~1on ~ 

lu.n t. our. 

(1936), 1n h1s very 1 e erie of p Ulllon1 • 
u d v ry f1n, 22 

lOc. in 1 ngth with ed1 point d 35 re 

l n dle 

vel . 
In h1 s r1nge he laeed J-4 c.c. or bloo rotb o ~ha~ the 
wit, dra trial lx d 1 · diately 1th ~h cultur medium . 

Sappington and vor1t (19J6) us d leohol a the sk1n 
a.nt.1sent.1c. No ek1n an thet-to w us•d nd the pat,1 nta 

e 11ttl or no co pl 1:nt". o. 20 needle ttache to 

5 c.c. yr1nge v 1n rted into the Che t tor 5-6 e. d 

then trong 

var11 ~ tro 

v h onto 

uct1on ade on with r • 1. ood m t rt l, 
drop t.o as ueh 1 c.c. w ob~ n an 
ag slope uain pl ~n broth. 



ei nn in • h Pne on1 s (1938) recommended the u e 

or loc l th tie nd the" uot1on on 1thdr l m tbod" . 
Th n edl as o. 18 or o. 20 . Th at rial we in ari 

s ar d onto a slide n th r st 1nJeet d 1nto moue . 

Craver and B1n1tley ork1ng 1 

1938 natur ly opted the etho 

th e or1e.l Hospital in 

of .artin ad , 11 or the 

a e 1natitut1on. orph1n ulphat (one- 1xth grain) was 

1ven 30 in te b tor the b1opsy; the p tint. a placed 

in th 1tt1ng position . The ne ell vi.th syrin~e tt ch d 

w 1n erted into the lung and int r itt nt suction appl1 d . 

It blood or 1r entered the yr1nse, it w 

tro th ee , • pt1ed d the neadl 

and oved in t. a sll.ghtly differ nt ansl• . 

disconn ct. d 

ithdrnwn slightly 

If th patient 

cough d or co plained of ln h wa "r sured and u1eted0 • 

Once th tumour w nt.ered the proo dure w described 

by ~artin and 11. Th m Jorit7 of their c se w re doD 

outp t1 nts •ho returned to t~ 1.r ho e by t 1 or by subway 

1th1n n hour tter p1rat1on . 

Bl dy (1939) wh n he aso1rated tu ours near tbs heart 

d ~rat ve 1 1n rted the needle under r d1olog1cal 

gu1 ance . He had asp c1al rot. t1~S stool 1th foot r ts 

and h d grip so that the a s coul b kept above ~he he d . 

H u ed a ne dle w1th styl tt.e, and he tt ched th syringe 

wh n the t our wa enter d . 

Cr ver in h1a 1940 series used an 18 gauge needle because 

"a thicker one would appear to offer too uch trau to vessels 
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ancl ronch1 d with thlnn r one there w th 

lt breaking otr. 

L bert d vari Ordstrand (1941) pre rr 

.er ot 

15 s us• 
neadl, u e sedation b or p1r t1on, d pl c d th tr 

t,lents in th aitt1ng post1on . Th material obtained vae 

ex elled i nto ror aldehyd and th n c nt 1tuge and .er ~t1n 

ct.ion d . 

renn, F dsr and Anderson escr1b ·d a.tar O!lle weapon 

tor doing as 1rat1on biopsy (1942). Th1s 1nstr · ent bad 

sharp e rrat edg and was titted w1tb tyl tte. I~ w 

uaed to obtain nieces ot ti u u1table f'or ectlon but wae 

o 1ou 17 no~ au1t bl tor lun 1rat1ons. u eful 

t cbn1cal po1nt as that the was lock ·on t.h s7rlnge so 

th t 1t eoul kept t full c~lo. 

b r e al. (1942) lnaer~ d 16 g u e needle 1nt,o 

a t1 nt w1in au eeted l1po1d pneu oni. Thy obt ned 

thre cubic c ntl et.res of oily _blood, osa1bly a r cord in 

quantit i noi 1n ual1ty. 

than on at 1. (1943) u ed a very eculiar thod. 

A 20 c.c._ syringe w1t.b a p1nal t. tyoe seedle was e ployed . 

'l'be plunser w a w1thdrawn tro 5 c.c. n th n dle then 

inserted tbrou~ tho ek1n to depth or 9-loc. An tte pt 

w ~hen a to 1~hdr w the lung r. ao to be ure tb t 

th t1p of tbe n edle w not 1n v esal or bronehu • and 

then t e 5 c.c. or air w ejected forcibly into the lung do 
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t o remove 1 tie ue th t ay hav entered the needl 1n 

it se e thro th oh t wa11• . position ot th ne dle 
s th n ell htly either by with awing or altering 

th n d • a dir ct1on and t.. th n lowl.Y w1t.bdr wn 
with p1rat1on or s ucb ater1 l o lble . Finally 
th needl was w1tbdrawn and th cont nte o rd onto slid 

1nJ ei1ng or e.1.r into tb luns 0 rore1bly sl ly to 
cl the nee 1 emed unnecee ry d e d rou 
rocedur and could hav b n vo1d d y using iylette . 

• 

Gladhill et 1 . (1949) u d or phlns ore d1cat.1on~ 

had tb skin pr pared as tor urg1cal op r us d local 

~hetic nd then small sc 1 1 cut . 1r n edl v s 
18 thy follow d th method thot 

1n 1939. 

o o e 1 (1949) at tlr tu o h1ne ed1cat1on 
ut ro d th t 1n so e cas a the .o h1n u at th more 

th the lung bio y d h oon ab don 1ts use . He 

ph 1 ed the 1 ortanc or ca tul and thoro h 1nt11tr t1on 
w1th local an t.hl t1o (2 per cent proeain 'hy rochl,or1de) 
not. only or the sktn and ch st.. wall but or th p 1etal and 
viecer pl ura and the Jent p rt or th lun ~1 su 
tts lf . In th1e w y h hop to 1n1 is th anger or 

v ov yneop . 1ve to ten minu~ 1 tr the ch st was 
ere d a a control . Heu th "ton dl thod o aa 

to b qutt ure th t only c lla tro ~h lun5 1t lt w r 
o t 1ned. On short no dle or 1 rge oallbr with atylette 
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in place was pushed through the whole chest wall and both 

pleurae , and, as s eon as the needle appeared in the lung 

itself (the whole procedure being controlled by X- ray) , the 

stylette was removed and a second needle much longer and 

thinner than the first and also with a stylette was passed 

through the first needle . As soon as the second needle appeared 

in the lung the stylette was withdrawn and a 20 c . c . syringe 

was attached. By making an intense, sharp aspiration the 

second needle was pushed into the lung at times as depp as 

20cm . and moved in and out sveral times to the tip of the 

first needle . Thie was certainly a heroic procedure . The 

patient must stop breathing during the actual biopsy 1n order 

to avoid laceration of the lung by respira tory movements. 

The aspiration was stopped at the ·polnt waere the second needle 

on the way out approached the tip of the first one; the second 

needle was then slowly drawn through the first one and its 

contents spread onto a slide . The first needle was removed 

and the puncture area dressed . In a few cases an 1ncls1on was 

made 1n the skin and the two needle method used through the 

wound . .After a week a routine X- ray chest was done . 

Klassen et al . (1949) carried lung biopsy to 1ts logical 

conclusion. Under positive pressure cyclopropane - oxygen 

anaesthesia, an 8cm . 1nc1s1on was made over the 4th inter­

space lateral to the sternum . The pleura was opened and 

under positive pressure by the anaesthetist the junction of 

the upper, middle and lower lobes presented through the wound. 

A wedge - shaped fragment of ohe lobe was removed between clamps 



28. 

and the area sutured. In on case t.b t c e to aut-ope7 

t,hlJ b1opay alt hoved good repair. J'1tty casee of d1f'tas• 

pul onary lesions were done by th1a method Without serious 

c 11c t1on. 'l'b 7 gave s exampl a ot th 1r eases: 

Boeek's areotd, f1 rooaaeous tub reulosla, 

a t.hyro1d carc1.nom, an adenocarc1nom or th 

etastaees · trom 

res.st. end. a 

elanoma. 5c cases ot chronic on1 ver onerated on! 

Th1 1 a tar er, tram th ver, a1rcple aspiration lung biopsy 

and b been lnclu ea tor the · a e at c pletenees . 

It w. nee s to evolv ethod which w simple, ae sate 

aa po e1ble, a.nd wh1eh would yi ld at rial both for bictology 

and bao~erlology. It was as nt1 l t at tbe t chn1que vould 

not be such to 1nereaae th burd nor an overwor ed and 

wiaeratarr d r d1oloey departm nt . 

-o prem d1oattton vu uaet! except. ln C e 68, an infant 

ot 4 onths who received halt a gra1n ot n butal th1rty 

inutes betorehend. The 1tuat1on or the biopsy depe.nded on 

t.he a1 t.a ot th pathology and1 a. shown 1n T ble 3, no lobe 

ot t.he lung vaa exempt.. ~ nrst t,h po 1t1on of the pattent 

• oon 1d red tm at r1a1 but tt r th deatb o~ Cas 34, all 

p t1ents w r pl eed 1n the horiaont. po 1tion. th1a 

po$1t1on a adopted on th nurely th or tiaal a umpt1on tbat 

if 1:r mbol1am did occur th a1 11 ore lik ly to go to 

llm th n to t,he brain. Cr v r (1940) aft r h v1ng had tvc 
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cases of pos!bly air embolism did all his atlents 1n the 

recumbent position and had no further trouble . 

The akin was cleansed with spirits and then with iodine . 

About 4 e . c . of 2 per cent planoca1n was used to infiltrate 

the skin , underlying muscle , pleura and the SU?erf1c1al lung 

tissue itself . For the deep infiltration a 5 cm . No . 20 

needle was used . In one case as the result of an 111 fitting 

needle a pneumothorax occured during the infiltration and the 

biopsy had to be abandoned; from then onwards only B- D Lok­

Syringes and B- D needles were used . 

A small stab 1nc1s1on was made in the skin using a No 11 

Bard Parker blade; this prevented contamination by skin cells 

and also facilitated the introduction of the needle . 

At this stag the patient was warned that he was now 

going to be "e;i ven the injection" and that after the injection 

he might cough up some blood. If he did then he was not to 

worry as that was tt a good sign''; if he did not it did not 

matter . This warning was necessary as patients had a great 

fear of coughing up blood and if a haemoptysis occurred they 

became very distresed. They were much less agitated if they 

had been warned of the poss1b111ty beforehand. 

The biopsy needle (18 gauge, 9cm . 1n length with a short 

bevel and a well fitting stylette) was then introduced 

through the skin incision and into the lung . Very oft n the 

resistance of the visoe~al pleura could be felt and the needle 

then easily penetrated into the lung which had a soft 
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spongy consistency . The stylette was then removed and a 

20 c.c . B- D Lok-Syringe atta.ohed . One had to take great care 

that the tip of the needle was actually in the lung; 1f the 

stylette was removed with the needle tip in the pleural cavity 

an immediate pneumothorax naturally resulted . It seemed 

certain that in some cases the visceral pleura 0 gave way" 

in front of the needle point and there resulted a false 

impression of the depth to which the needle had been inserted. 

Under these circumstances even though the needle may have been 

inserted to a depth more than could be accounted for by the 
> 

thickness of the chest wall, a pneumothorax mi ght result when 

the stylette was withdrawn . (See Fig . 1) . 

l-\,\\, ~ I \ (.\.,.e_~'t: W""' 
?.i,ti~S'\ M•c\\~ 

. 
Ai'ter the attachment of the syringe , which was well 

locked in position, the plunger was withdrawn to the 20 c.c . 

mark . In some cases this simple procedure caused blood to 

a.pear in the syringe and in these it was best to withdraw the 

syringe and needleand use the material obtained. In most 

cases simple withdrawal of the plunger gave no obvious result . 

With auction maintained the needle wa~ then inserted 2- 4cm. 

further into the lung and then withdrawn to its original 

position . In the first few biopsies the needle was then 

inserted for a second time in another dieection but this 



econd 1nsert1on wa soon abandoned sit w t.hou ht t.o be 

the probable cause or a high p rcenta e of b emoptyse; 

auff1c1 nt ateri 1 could be obt ined fro on insertion • . 

The negat1v pr ure wa. rel d th ne dl with 

yringe attached withdrawn. Th procedur 1 1llustr ted 

1n igure 2 to 7. 

The actu 1 ethod or doing th b1opay ay b vari d 

aocord1ng to the c1roumstances o-r th part.1oular o e . In 
s e c es where there w s a little fluid present or v ry 

hallow pn u othorax th needl w sin ert d ly so a to 

avoid th flu1d or air and then the yrin~ was ttacbedr ' 

uct1on pp11ed and the needle withdrawn bout 2- 3 o . The 

auction was then rele d and the yr1nge and n dle with­

drawn . Probably the mater1 obt 1ried by thi method w snot 

as pl ntitul as by the thod or suction and pu h1n the 

n edl 1nw rd. In the on 1nfant in th er1e an 1ntra-

u cul r needle with a 5 c.c. syringe w used tor the biopsy 

and good at, rial v obtained . In one c se (Oas 62- 1 ) where 

tlu1d wa u p cted the needle wa ins rted already attached 

to syring and ap1rat1on were done at deep rand de pr 

lev ls - no fluid wa. round butt irly n rou pulmonary cells 

were obtain d . In th se w ye th method could be alt red but. 

the best r ults were u ually obtained using the orthodox 

rocedure . 

Aft r the syringe and ne dle had been wit.hdr wn a drop 

ot ter1al wa .xpelled onto a non- ter11 glas slide~ care 

being t ken not to touch the slid with then dle tip . The 



proc dui-e tba~ follows d p nd don th 

obt n d. It sufficient f'lutd a 

drop w ploo d onto bloo agar plat , 

ount ot at r1 l 

nt 1n th n edle 

d op onto a alo 

or Lo en t 1n d1 ln a le pp d bo tl, and th res~ 

1 o mall c pped bottle of ru brotlil. Usu ly the b ~ 

biopsy. e rtalnly trO!D a h1stolo~1c l point or 1 w, wa hen 

only all op or bloody at r1 1 could b xp 11 d t'rom 

th n e 1 • It blood npear d 1n th yring th nth lung 

cell r al o t c rt 1nl to be uch ob eu d by th rd 

c lls nr ant . 

original ~rop or flu1 on the 11 w th n 

d1str1 ut d ov r as many slide oo s bl and crushed 

re by 1 cing cl s.n 11 croa w1se ov r the 

ma~ r11 on the oth r 11d and cru bing en s 1ng t. t 

t.1 e. ( .... ·1«ure 8) This :> ocedur 

raadlng oui the part1cl • o a rr1n 
s s ntial f'or 

et1on w r m • 
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Infllt t1on Ins rt1o • 
1o y 

1 u • 
tac ed o he 



Fi ur 5. 
Suction Appl1 d 

Figure 6 . 
With Suet.ion a1nta1ned the Needl 

1 In erte about 3-4 cm. 

Figure 7 . 
e Needle 1s 1 thdr wn and 

Suction Rel a d. Th Syring 
with eedle Attached will then 
be co pletely withdr wn fro the 
Chest. 
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Th dro on the blood agar v pla~ed ut with 

pl 1 1 loop 1D the u ual nn r. 

It only v r, all ount of fluid w pre nt 1n 

tbe ne dle t.h1 w s 11 ex elled onto the 11d • en te 
drop or ru broth wer aoir t d into th 

1noculat. d ont..o the blood as ,. Lowen tin 

tin · ly ~h reminder w a expell d into th 

bot,tl • 

syrin • nd 

ediu . an4 

s rum broth 

e pat1 nt w kept 1n th c b nt po 1~1o during 

t.be above procedures. 11 ttle collod1 so d cotton 

wool was applied to th s 11 skin 1nc1s1on. Th pat1 nt 

w then al.loved to return to th tttlng oa1t1on. 

It wa eons1dered wise to h v e ring cont. n1ng Sm. 

of a.Jr n ine at band and also an oxys n eyl1nd r connect d 

up and r ~y tor u e. plrit l p n ceasary ror 

tl · 1ng th plat1n loop. 

abort pep r t1on of th 

urg1c loo ratlon and the u e of 

unctur it a tor 

ter11 e wn,. cap, 

an rubber glov w s found to be unneo sary. A 

1 ple 'non-touch t ehn1que with lib r u or 1o41n wa 

ut 1c1ent; 1n none of the cs wa th r any s1 of 

tnr c~ion ot the puncture 1te . Dir c~ roentgenolo 1c 1 

suldenoe wa not used. 

X•ra.y of th chest w done on th follow1n ay 

or oon a 1)0. 1ble there tter to check ror tb e 
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or a pne othorax. 

e cul t..ure edt we.re taken 1 edl t. ly to the 

labor tory (1n tb present aerie thl wa unrortun tely 

10 ilea way) . nd Incubated . It only all quant1t1ea of 

tlu1d wer obtained 1t was p c1t1 d th t the cultures 

be incubated tor 72 hours . Lowenstein ed1um was 

ex 1n d onl arter several•• ke . 

At, th same t1me t.he biopsy. aput ( 1f vailable) 

waa pl t d out onio blood asa.r nd 1ncub tecl with the 

b1op y cultures . our ali es or th sput r e tor 

hlstological exam1nat1on . 

The biopsy and sputum 11des were allowed to dry t 

roo t e ture - th1s took only a rew m1nut • one lide 

ot each waa stained w1th baematoxylln and eos1n (as recommen­

ded by ~art1n and • lle 1930, 1934), one el1d with 

Leishman stain ( a use4 by Oodlows 1 1949) , one a11de by 

Gr ' et-hod an the la t 11 e by Ziehl - e 1 en• e met-hod 

tor tubercle bae1l11 . In th lat ~ew b1opa1a an a d1t1onal 

slide was ste.1.ne bJ the method -recommended by Terrell 

t al . ( 19.33) by wbich 1n t.b s e slide t.he cells , f1br1n 

and pn umococei co1Jld all be el ly d monatr ~ed . 

The ram and Z1ehl-N el en ta1n1n 

known and need not be d cribed b re. 

Ha at.oxyl1n- eos1n t n: 

etbode are well 

l . Fix 1n 95 per cent. alcohol tor 1 lnute . 
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2 . Wash in tap water for 1 minute . 

3. Place in haematoxylin for 2- 3 minutes (this depends on 

the particular batch of haematoxylin used). 

4. Wash wall with tap water till the nuclei of the cells 

become blue . 

5. Stain with alcoholic eosin for 2 - 3 minutes . 

6 . Differentiate 1n 95 per cent alcohol for 30 seconds . 

7 . Clear well in several washes of xylol , blotting the 

slide as necessary . 

8 . Mount in Canada Balsam . 

The Leishman stain was dona in the usual manner but 

the dry stained slide was mounted in Canada Balsam . 

The fibrin stain was a more elaborate procedure and 

was unnecessary for routine work . The method ~sed was a 

combination of that recommend d by Terrell (1933) and that 

described by Clayden (1951): 

1 . Stain with haematoxylin as above . 

2 . Dip into half per cent aqueous eosin for 30 seconds . 

3 . wash quickly . 

4 . Stain with Weigert'a aniline methyl violet for 5 minutes . 

5. wash off excess stain with distilled water . 

6 . Wash off distilled water with Gram ' s iodine and then 

pour on fresh iodine for 5 minutes . 

7 . Cast off the iodine and blot thoroughly . 

8 . Differentiate in an111ne - xylol (2 parts xylol to 1 part 

aniline oil) until the fibrin is sharply defined as dark 
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purple threads. 

9 . wash well 1n xylol and mount 1n Canada Balsam . 

Weigert,'s an111ne methyl violet was made up from two 
solutions: 

Solution 1 

Solution 2 

Absolute alcohol 

Aniline oil 

33 e.c . 

9 c.c . 

Methyl violet 1n excess . 

Saturated aqueous solut1,on of 

methyl violet (Grubler ' s) . 

One part of solution 1 was used with 9 parts of solution 2. ,. 
The two solutions kept well separately but after mixing the 
stain lasted only about 10 days and the best results were 
obtained 3 - 8 days after preparation . 

By this method fibrin and Gram pos1 t1ve organisms 
showed up a deep purple , nuclei were dark blue , the outlines 
of the cells were distinctly seen due to the eountersta1n, 
and the red cells ware pale blue or pink . 

A list of the apparatus used in the above method is 
given below and illustrated 1n Figures 9 to 15: 
Spirits . 

Iodine . 

l 5 o. c . B- D syringe . 

l 1ntrad rmal needle gauge 26 . 
1 intramuscular needle 5 cm . in length and 20 gauge . 
1 No . 11 Bard Parker blade with handle. 
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l lung biopsy needle . 

1 20 c.c. B-D syringe. 

Glass slides. 

2 blood agar plates. 

39. 

l screw capped bottle of serum broth. 

l screw capped bottle containing a Lowenstein med1um ·slope. 

A spirit lamp. 

A syringe containing Sm. or adrenaline . 

An apparatus for giving emergency oxygen. 

1 platinum loop. 

Swabs, sterile towels, oollodium. 

Staining bottles and stains. 

It was useful to have several biopsy needles 10 om •• 

15 cm. and 20 om. in length, the longer needles being 

necessary 1n cases where the lesion was deep in the lung 

or where the patient was fat. In practice, at least the 

first 70 biopsies of this series were done with a single 

simple 18 gauge lumbar puncture needle 9 om. 1n length 

(Figure 16). Needles ordered from England arrived about 

a year after the order was placed. 
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Figure 11 . 
Biopsy 20c . c . Syringe and Biopsy Needles of 

Various Lengths . 

Figure 12 . 
Lowenstein Medium, Serum Broth, Blood Agar 

Platas and Plat inum. Loop. 
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16 . 
tun wh1 h for 

ot th C e • 

I 
·1~r 17. 

or tory wl t.h unntn ~ t, r • 



The t 1n1n_ or th lide w s done 1n ih o pltal 

1 bora·iory which b d a tloor ace or 10 by 15 r t and 

\'t sh by House Ph1s1c1 n nd tv nty o ors t..udenta . 

Running t.e was obt 1n rr n ns a. can hun on the 

wall a hown in gure 17 . e e detail 11 u t t. th t 

lW'l.._ bio_ y c b don w1t.h h ery or aopar t 

and un er ~h ost. unravou ab condlt. on . 

By u 1n th met'.hod outlined on w 

a h1 tolo 10 l picture tin by v r1ous 

bl to obt.atn 

ethod and al o 

on le to ob erv th r on 1r ct 

o ~ of the co on or an1 • Pos1t1v cultur 

bae1111 on th Lowen tein ed1 re obt ind 

ca e. is w art1cul rly gratifying . 

or culture 

of tub r el 

1n sev ral 

b rnat.oryltn-

o 1n w s robably the oat ua t'ul ror the h1et;olo 1 

p eiall ln showing up th cells ln dens sot 

poorl cru h ~laaue . Th L 1 h an t n ow d up th 

a 11 ve y 11 1n thin rs but in th r portions 

of te 1 l lt w a very ,oor 1nd d. 

U 1ng ~he thod d acrlb d uff1c1ent t was 

obtain d 1n 11 cae s exce t ~ o ; Oas 8 on or tbe 

r1r t c vith no al lung to b in d and \h 

n dle ins rt d caut1ou l and uperriol 1 and on y 

one; C 58-1 h d 1 ur ettu ion d n tt pt we 

&d to usb ~h n adle v ry deep 1n~o th lung throush 

the tru 1on; though t.h1s w sueo st , on w1 thdr wing 

thG n edle ueh leural fluid nt. rd th syrin and so 



dtlut d tha h1o sy material that 1t as u lea tor 

m 1n t1on. 

It w& not n cea ary ~o ha e the p t1ent hold b.la 

bre th during the b1o sy. Th1s aa d.1scov r-ed by neoea tty 

as v r 111 dy noe1c lob r pn umonla c se cannot hold his 

bre th exc pt tor a very ehort period. By u 1ng a. sk1n 

1nei ion d a needle with well f1tt1ns tylette the 

ount or cont in tlon of ~h b1op ya ear by akin, mu cl• 

or plural cell w s n g11g1ble. At t1r tit w ~hou@ht 

n ces ry to have very rre h blood gar 1 ~ d thus ar 

was elta~, m1x d ~1th blood and th plate poured freab 

betor v ry iopay. This labor1ous proo dure waa urmece s ry 

d or~ n1 gr w well on 1 te which hav . be n pt 

lon~ w ek 1n th retrlger tor. 

patu 

1 

A co pa.r1aon ot th bi tology of th 

with th his ology of' t.be lung biopay c l 

cop of hi thes1 an will b port din 

o mun1c tion at alt r dat . 

ICPS;f ., 

cells 

yond ~he 

p ~t• 

he ch1 t cr1t1ee or lung 1onsy ar thoae ho have 

h d no exn rleno with th thod. Lun b1o sy h s been 

roun ly attacks b cue or 1t. po sibl theoretical d ger w 

n ly n1r 9 bolt P n wiotborax, uneontrollabl haemorrhage. 

• P1ftll, and th pr ad1ng of tu our mt tas a. o a~d 



1n ult upon 1nJur11t has been sugg std that no 1ntor.mat1on 

1 obtained tha.1:t could not b ve be .n acqu1red by otber 

tt. at r·• an • 

All atte pt lll be mad to reply io the cr1t1clema 

t1rstly by a br1 r survey or th com 11cat,1on enctJuntered 

during th 70 y rs, tha\ lung biopsy ha been 1n uae and 

then by an analye1a ot the pre ent ser1 s or 1ght7 ~ree 

b1o le on 11v1ns patient 

ffo1. ¥!! :aa\J.ent.a have died d1r et~x s th result of' 

lung b1o y? Raunyn {1889) , ldvog 1 (1906) , Bonn1ge~ 

(1907), :.at.zler (1915) and St1lbel1n (191-9), all reported 

ln wblcb aeatb oceurr d, generally due \o perforat1on 

ot lnte.rooatal arteries and ather toua ve sels vitbin tbe 

parenchym or tbe lung. With the exception or Waldvogel •s 

case, t.h pat1 nt. were elderly v1t.h arter.1oscleros1a . 

Rath r large trocars were comonly used ro.r thoracentea1a 

nd punctur. of the lung was qu1t accidental 1n most eae a. 

At aut.opay all tb.eae patients were round to h ve eutteNd 

tro evere d1 eaaea but d at,h was senerall7 due to ~he 

punc~ure or an atherooe.tou vea el vi ~h baemorrhage into 

t,be plural ca.vtt-y, into th lung, a.nd occa tonally into 

the broncti1 and t.rachea. A a ril .ult or Hord r's paper 

1n 1909 sp1r1t.ed oorreapondenee took pl c in the Lancet . 

Both Or. Fort.. scue-Br1ckdal and • Rua el quoted several 

c dying i nat.an't.aneously att r lung punot-ure or w1tb1n 
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hour or ye. Thr•e ot th•• w r attr1bute4 to 

h mo h d I.he otb r eight c • ppeared o d1 or b t 

a would to ay call "pleural bock • Bord r r plied that 

th r w no gr at r risk or such unusu l cal 1t1 

occurr1n at~er lung puncture tb atter any n g tlv 

pleur l _uncture . He pointed out th t 1n 1 o er t1on. • 

bow&V r tr1 1 l , ther w a th o 1bl cont1n noy that the 

pat. ent, 1ght, dle auddenly; and cona1d r1ns the great 

trequ ney w1t;h b1cb neg tlv thorac nt 1 va perf"orm.sd 

it c n carcely be a1d th t iht cont1nsenc7 1 or th 

1; ot e:nun . 

d .Parker (1920) orted one c ae b1cb d1ed 

udd nly but thi . c e was being t pped tor a pected tluld 

and t.he lune. unot,u wa don un1nt,ent.1onall . They 

co nt d th t such ccidents r neount red in ny 

l aer1ea or che t tape• . 

h.ua 1t would ap 

tro l uns b1op 1 1e 

that th cbanc ot de tb occurring 

ll and probably h \he same tnctdenc• 

t aep1r tlon . d ath tolloving eh 

OW t.o COn ld r ~he Other xtr e - b~CQ 1~!8§\12 tO£B 

§t lY:95 b1opSJ W 9£!? 

Hor r (1909) report d 14 c with no 111 er.tecta . 

iby (1909) b1op led 12 ca • · without. unt.o ar co pl1c t,iona . 

Th and Parker (1920) t.at d: "There appears to be 



48 . 

gen r 1 rea 1on ons el1n1c1 th t, lun unc u.re 1 

b proced r. pt to .ro uee uch c plic tton 
; 1n 8V r to UCb OJ Ctlon 

r , v can say th t • nev r h v een 

d to ally ucb 

unt VOU?' l 
re ult (ln 73 ), uch PY m, h orrh e, etc. 
tollowlng lun puncture. 

Lyon (1922) dm1tted th t no unto ard effect war to a 

anttc1pat d rr the punctur or a aol1d lun • He gave 

r h son tor not doin ctur 1n th children 

un er h1 c e: At, b t, 1t 1 t 1ntul proo dure, 
nd often exc1t a 1n the ch11 at1ent t rror which ror 
v r d y to co e n w1tb ery p c ot tbe 

hy 1c1 rt 
• Glynn n P1gby (1923) we content th t, t..b 

r w . n Sl1g1ble. Otb r 1n. e tig tor ho bav ha 

wide x r1 nee ho pronounc d tb t.bo • wer 
tewart, D {1930)., Stew rt, (1933), 1n ton {1936}, 

Bullow (1936), rt1n and 11 ( 934), L V l (1937), 

Or ver d B1n l y (1938), Re1 ann ( 938), tb naan ( 1943) 

d odlowaki (1949). Th total X r1 no ot th in eet;1ga-

tor quot ov • br ced well o r ~wo thou cae e and 

ct... It th 1r co bin op1n1one ~st b trea~ d with r 

11 be not d that b1o~s1e vere not done on nly one t7p 

or cas - there b e 0 ot ne on1 (both lobar 
nd ?>roncbopn on1 ). lun tumour • lun~ ce , 

tub reulo 1 and l1po1d pn on1a; d Godlowak1 did 75 
b1ops1e on no eople. Thu 1.he procedure 
was not r ltd to th obl1~er t1on of th pl ur epac 
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u: et d y ber (1942) th O (19.43). 

ht d ger ot biopsy was 1 pro d by \he 

t1gure of s p lngton an Favorlt (1936) wbo sbov cl t.b t 

th 1no1 ne ot py 1n lob r nu on1a blch had been 

b1op 1 d thes not t:,1ops1ed vu the e. Tub rculou 
e 1 a an unlikely .v nt 1r on ace pt L valle's 
serl so~ lOO o ea or tub rculo 1 b1op 1 d w1thout 

c lie tlons (1937) . r era including 

llow (19'6) ver in t PY wae not a 
hazard or lung b1o sy . o tot t.h1 work was done 1n the 

era pr c d1ng ul hon ld a , pen1c1111n and \he other an~1-

b1ot1e . I no~ the danger v n l now th t enemoth rapy 
1 · V 11 bl f 

art1n and Stew rt (1936) did not oba rve e ri:1er.2~ 
mo sin aap1rat d oases but they ret rred 

to t our ::,1rat1on e a whole and not to lung 1opsy ln 
p rt,1cul • era r (1940) 1n hi a r1 eon lung t.umoura v a 
n ver ble to on irat at uiop y growth or t our along 
then dle tract . Gladhlll et. al . (1949) 1n 75 p1 rat1ona 
ot e ea of care1no a ot th · lung ao co nt d t.bat there 

w non edl tr ci 1mplantat1on. 

How v r one u t not gain tb 1epr 1on ~ht lung 
biop is a co pletaly 1nnoouou proc re without ny 

pos 1ble d1 co tort or a qu lae and th t, 1 t, should be done on 
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t,b ltght t pro oe t.1on. 

11 inv t1gator 1n tb1 field u t ag tb t pain, 

and n umothor x a.y oee ion lly occur, d 

t at th C wbeth r 1t. b tr pl u.r shook or alr boll 

alt.bough 
' 1 not n 1 poe 1bl quela • . 

,?....B h only been oco 1onall nt1on d . con e-

qu nee or lune biopsy . Cr er and 1nkl y (1938) ~ t d that 

o :, t1ents cough d , d co nl 1ned of atn but. prescr1p­

t1o o co 1ne ulpb te r. 1 a required tor tha t1 ~ n1ght 

urt1c1 n~ an lge 1c. thanson t 1 . (1943) u 4 

halt gr 1n ot codeine lt. to "contro th p 1n and 

e.nx1 ty•. I t was ob lou th t. th pain exper1ence , by th 1r 

e • could not. b ve been sev re. 

1t the local an• thes1a w well 

odlovak1 (1949) round that 

rto ed, the aJorlty or 

the p t1 nt t l\ only n gl1g1bl p n during the hole 

proce ur. A hort t bing p 1n tor rev hours ocourr d 

1n on or two ot the ''mor a na1t1v 1nd1v1 u ls but w e not, 

1nt.en 1v d coul 111 be ally d by light 

He d1d rout..1ne chee x- r y we k after lung b1opay and 

t,hua, 1 r t.hl 

would bav been 

1n was du t..o 

orb d y tbla. t1 • 

did ocoas1on l:, occur tr lung b1op 

S pp1ng~on d F vor1te (1936 ) r eoor ed three h emop~yaea 

1n 60 e ; Bullow (1 935) rar l 1n 1467 c es; Crav r 

) 
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' 1n 1 (19}8) ocoaa1on ly 1n 92 can • • t,banaon 

odlow k1 (1949) one 

h opty 1 1n 55 ca • Apr r t O e C don · w1th 
h ls.rs tbor cocentes1 ~roe by t. rl 1nv et1g tors, 

b orrhag and ~b r• ha b n nod ths r port r 
no c 

enou 

w re r port wh r th he orrh _ w a vere 

th ell h t anxi ty. 

A occ 1onal co n 

e lio tion d er vor and B1nkl J (1938) ent on d th~ 1t 
occ 1o ly oec rred. In Godl.ow k1' r1 (1949) or 
85 C only hr e ho d all n othor wh1eb w 
disco r d onl rout.1ne X- ray . 0th r uthor uch 

S pln ton nd 1 avor1te (19.36) gr d th t nu tho ax 
rare . Th rev re no o 

1n th lit r ure . 

or t ion eu othor x recorded 

would p ar to be the onl r al gar 
1n lun b1o y. The only c e t b r ort., d w r t. o 
pat1 nte or Cr v r (1940) . Whilst th ne d.le w 

the t1ant (1n th 1tt.1ng po 1t1on) ~ r 

w1th tonic d clon1e p n4 conclou ne s . 

t.111 1n 

udden oollap 

co rt 
ocourr din 24 hour wh n ar1o s p ales w re 

noted. 

th t,at,1ent w 

res1 ual oio 1 

"r p1dly' so th t v1th1n ~ree week 

ble to walk about, but b ttll show d eo 

ent. Tbey b ·e ed t.hat t,b tvo ca e 
r du to air bolts. 1nce then all t.b 1?" oas s were 
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don 1n t,h recu bent pos1t1on and ther w re no or-e 

aec1d nt. o deaths hav• been record d . 

It. would a 

be a hydat1d c1s~. 

unwise to s.spir tea & wh1ch f!l1.ght 

F. Stewar~ (193,) evacuated rather a 

l rge ounl; or :t'lu1d from a hydat1d cyst and we riewarded 

with da oonaide~eble 1mm d1 ta reaction". 

It r: asonable a~ount ot care 1 e ploy d 1n chooslng 

'&h b1o;>sJ s1~•. the danger or oenetrat1ng the bee.rt or 

s .at ve ael& can be ~1 counted. 

1'bus one musl expect 1.n ·any reason bly large aeries 

or lung b1ops1es t.ha\ occaa1ona.l cases will h ve alight pain, 

ha op\y 1s or pn umothorax. one · u t, be ready to deal v1 th 

tbe rare oas or ~1r embol1am . 

Tb e ea ariaed 1n Tables 3. 4, 5, 6, 7, 8 and 9. 

Eighty three b1ops1ee on 11v1n5 p t1ente re conalc!e:red. The 

seven c es where biopsy wa done att.er de t.h and U1• tour. 

ease& her l1ver oella were obt.a1ned are not included in 

t.b1 .analya1a. 

Certain ot the comp11~at1on which were pre41ceed ea 

prob 1e con equences or lung b1on 1 did not oeeur. There 
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ve no ca e ot a 1n th1 ri 1th r tollow ... n 

bop 1 8 on c e n1 or t.u erculo 1 • ore 

no vid C th t th Q ea ot t.u 110 

tollow1n th lo y. In th on or c clno th 

ti nt t 1o at t. the r t f't. tore b1op 1 

d h r w no clinic vi C or :gr t 

unrortunately only 11 1t, d 0 t orte ot the 

tt ct d lun_ w llow d. C 1ch th b en 

war avo1 1n tha p t 1• • 

w the co st co p11c t1on d occurred 

in }4 .9 er cent ot o ••. or th • o er te h opt.y 1a 

cc t tor 8.4 pr c nt, th t 1 the p t1 nt oon tt r 

bio y cou- au or th 

l arge t opt, 1 w 

t 1 ooontuls ot 

1n C 

int 

lood tre in or the a ut 

t nt tour hour . In no c 

t ble oontul or blood. • 
69-2 ho oous ed u rive 

ttve 1nutea t lo 1n_ b1o 1 • 

oocu d 0 

1 th 

lont! rt an 

loo 

coughed u &1.1 1 C U tor nx1 t.. A 

bloo 

ro 

w 

or 
oou~h d up bJ 26.5 per c nt ot • 

ount or 

Int 1 

lou ly honest a 

betn r cor 1 h 

the record h been cru u-

V th slt_ht a a eok or blood 

In them J rity ot thee 

c e the tirst putu coll at d tt r b1op 1 1 ply cont 1ned 

al r or blood. . 

l.:!!!l occur 4 1n 12 pr cen~ or c a. Aft r b1op y the 
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le 
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le 
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atholog 

Urethral 
atrlc ure, 
t1broe1t1e. 

s 711i1c 
hH1 legla. 

atrio 
Ulcer. 

Gaatrlo 
C clno . 

Helli legla 

ituat1on 
of 10 a 

8th e oe 
1 ft at. 
ax1llarJ 
line. 

8th ap ce 
2cm. be 1 

1gb poa • 
axil. 11 e. 

?t • C ' 
b lov angle 
r1gbt 
aoapul.a. 

8th• ac, 
below angl. 
1 tt aca ula 

'1th ce. 
100. from 
a1dl1ne of 
ap1n OD 
right. 

Haemoptya1a Pain Pneumo­
thorax 

11 11 
oh ck 

Rll 11 11 

11 i ll h Pnaen 

11 11 11 

11 11 11 
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• Ag alholou it Ha aopty 1a Pa111 Pn uao-. ex ot thol'aX 
Race 

15 25 a of e, • ce i llgh 11 ,. .. g nor or below angle . ateator o a r1 
80& ul • 

1 abea 8th apac , ho t bl 1 11 
Or' 11. blow le ontul c. rlgbt 

• la • 

17 46 C1rrboa1e. 11 r • nt 
1 

l. 

1 '1th. e, 11 11 11 
• . in l ft 

at. axil. 
11 . 

25 20 Traoe 11 ' aent 

e. 
e. 

l ~5 ap C, p PM p 
le • to o. i ot 
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6 

2 

28 

c. 

2 
1 

c. 

c. 

6 

P holog 

• 

56 . 

1t 10 
of B1o s 

3 p 
in le 
midcl 
11n. 

1 at.ion 
of lo 1 

) 

p N 

·-,;i-...ptJ 1a Pain nou -
thor 

11 

PK 

11 ni 
befoN 
_b1op y 
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1 for 11 
hour 

11 11 

tuJ 11 
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11 1 

11 11 

11 
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11 
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Tabl 3. (continued) 

Caae e Pathology 
Sex 

1tuat1on Rae P- a1n Pneumo-

2 

22 

27 

Race 
ot lop y ty 1• 

14 

C. 

? Bheu tic 7th ap ce R11 
• pn8WIOnia. below angl 

right 
ecapula. 

82 TB or 
Mal pneumoni. 
c. 

1 Congenital 
e. c71t10 
C. lung. 

13 
Male 
c. 

• 
• 

Acute 
nephr1t1a 
plua 
pneu n1a. 

Pulmonar7 
TB. 

th Ip C 
1n right 
midcl v. 
line. 

2nd • 
t 

o r1 
111401 Y. 
line. 

p 

11 

8th ap oe T ble­
belov angle apoontul 
of left then 
aoapul. atrealtln 

3 pac, 
4:0a. to 
right of 
right 
ternal 

border. 

tor l hr. 

11 

thorax 

11 11 

p p 

Sllght 11 

11 11 

11 11 

lunge an4 
aen1nges and 

abe toa1a. 

2nd apace, 
3c • to 
right of 
rigbt 
eter 1 
border. 

COLLAPS~ Atm DI 
17 HOU LATJi:R. 



O •e 
o. 

'59 18 
ea. 

• 

12 
le 

c. 

18 
ea. 
c. 

4 l 18 
ea. 
o. 

7 31 , 
• c. 

9 41 
l 

c. 

-1 
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Toble a, (ggnttnu§A) 

P olog 

lunge and 
a omen n 
br n • 

Chronic 
n 1t1 
plue 
1 ura lo 
lu . 

Bronchi ctaala. 

Bro h1 ot ala. 

Pul na17 
• 

atb a 
broncho-

neumon1 • 

lt tlon Ha P­
ot lo 1 tye1a 

5 • ce, 1 
5c. \o 
r1ght of 

d- tr 
11n • 

'1th ce, D1aal 
4011. to 
r1gb\ ot 
a14llne 
ep1ne • 

7 h ce 11 
1 l ft 

et. u..11. 
11n • 

8th 8 C 11 
low 

ngl 1 tt 
aoapula. 

7th a C V rt 
below all t 

ngl l ft 
80 ul • 

7t ce u 
Juat behi 
rl i po t. 

l. 11n. 

•• bo . B11 

ln J?neumo­
rax 

11 11 

Sligh ea nt 

11 11 

1111 11 

11 11 

11ght n 1d 
rable 

11 11 



2 

5 

5 -1 

6 

2-l 

6 

7 

12 
1 

M. 

5 
1 

c .. 

29 
e 

• 

the 
l 

c. 

P tholo 

• 

Infect 
hae toma or 
aaoeblc 
• C 89 of 
lu 

' 0 . 
oe op • a broncho-

neu Dia. 

Pul 
• 

P nl ot 
uncert 1 
etiology. 

60 

s1,u t1on 
ot lo 1 

7t 
blow 
rtgb 
• ul • 

• bov 

7th C 
Ju t late 
to angle 
right 
8C puJ.. 

a above 

11 

11 

1111 

11 

LLAP 

11 

ce, S11 
. to letl 
14 t 
• 

1 

l 11 

11 11 

Ill 11 

11 11 

1 t reeen 

11 11 

' . 

11 11 

1 11 
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Tabl · 3. (eont1nu ) • 

Group III (Acut Lobar 

Oaa e P thology 1tu tion JIOP- P 1n Pneu -. ot 1opay t7aia thor 
ce 

4 28 Lob 8th ce 11 11 11 
ale pn umoni • 1n lett c. at. axil. 

11n. 

9 Lobar 8th sp C 11 11 11 
Nale pneu n1a. below gl 

• right 
C ul. 

23 9 Lob r 2nd ce, light 11 11 
le pneu nla. 5c • to let c. left ate n 1 

border. 

26 29 Lo 4th p C ' Thr 11 11 
le n1 4c • to t bl -c. r ght ot ontula 

right t - 24 hr . 
bord r. I 

COUGH D DYSP 

28 29 Lobar 8th p ce 11 11 11 
le pn u n a in r ht 
• poat. axil . 

11ne. 

33 49 Lobar 9th p ce 11 11 11 
e pn u nia Jut b 1 

1 ft ost. 
axil . lln. 



Case 
No. 

41 

42 

45 

' l 

Age 
Sex 
Race 

2 

C. 

2"1 
l 

C. 

21 

C. 

18 
1 

c. 

2 
l 

c. 

e 

Table 3. (Continued). 

Pathology 

1a. 

nta. 

Lo ~ 
pn on1. 

Lob 
u ni. • 

Situation 
of Biopsy 

Sh 
2c. 
left 

11. 

e 

Haemop-
tysis 

11 

11 

S11 i 

11 

11 

11 

Pain Pneumo-
thorax 

11 11 

Nil 

11 11 

11 11 

11 11 

11 11 

11 P aen 
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54 

55 

56 

56-1 

5? 

?-

e 
X 
ce 

23 

• 

20 

c. 

2 

c. 

• 

• 

l 
a.le 
c. 

29 

thology 1tu t1on 
ot 10 

Lob r 
neu ni 

line. 

2nd ce, 
n1a. .,c .. to 

1ght ot 
r1gbt 

rn l 

b r 
neu nla. 

e 

- 1n 

s11 t 11 

11 1 

Sli h 11 

11 h 11 
- 2 hr • 

lJ: ht 

- l hr. 

S 1gb 

1' t 1 
a oonful 
- l hr. 

11 

11 

11 

neu -tho ax 

11 

11 

11 

11 

11 

11 

11 



C ae 
• 

21 
le 

c. 

l 

6'1 29 
l 
• 

71 31 
8 

c. 

?1-1 

72 29 
r •. 
c. 

72-1 

64 

· Table 3. (cont1nue >. 

Patbolog 

Lo J' 
p IIOlll • 

Lobar 
p WIOD1a. 

Lobar 
u la. 

S11uatlon 
ot lo 7 

• 

2 oe, 
8oa. lo 
rlpt of 
111.daler l 
11n. 

8th apace 
b low 
lat. to 
angle left 
• pula • 

• abov 

7th ap o 
low Dd 
clial to 

angle r1ght 
scapula. 

a above 

e P- Pain 
Ja1a 

11 11 

11 Ill 

111 Rll 

11 11 

11 1 

11 11 

~1 t 11 

11 

11 

11 

11 

11 

11 

11 



C e 
• 

6-1 

19 

2 

29 

~l 
l 

c. 

e 
c. 

c. 

e 
c. 

Pt logy 

Chronic 
lob r 
p umon1 • 

Chron1c 
lo 

neuaonJ. • 

Ch le 
lo 
pneumo 1. 

81t t1o 
ot 1opa7 

tta4tmop.. Pain neum-
•1 • thor 

ce, 811gb. 1 11 
- 10 .... 

&th• ace 11 S11gbt Pr , nt 
ni. io lat. -48 hr 

bord :r rlgb 

• la • 

81h •P oe, ee he en\ 11 s . eh1n4 I bl -7m1na .. 
left pot. spoon-
ax11. 11 • tul 

- 24 br . 

cou A DY 

8th apace, Slight ll11 11 
5o • troa -12hra. 
ll1dl1D ot 

.to 
l ft. 

?tb. ca 
low 

11 11 11 

angl le1't 
capula 
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1 23 Chronic 
a. lob 

C. n u n1a. 

51 Chron1 
le lob 
• • 

., 
• c. 

Chronic 
m. lo 

c. pn umonla. 

5 

c. 

5 l 

S1 t1o 
pt 1opay 

C 
h1 
at • 

11 

n 

• 

. 

11 

11 

11 

11 

lght 
-101:lr. 

11 

P n 

1 11 

11 ' l 

11 11 

11 11 

11 1 

11 11 
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.58 CbJ'O 
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c. p u 

logy 

n1 • 

Dia. 

C 
p 
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C 
lo 
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• 

p D 

11 11 ff11 

11 l II l 

11 •11 11 

11 l 

- J'8. 

? 

11 11 11 



Caa atholog7 
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:51 Ob.ron1c 
lo 

n1. 

? l 

68. 

1tuat1on. 
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a V 

Bae P­
ai 

Sl1ghl 
1n • 

1Ye 
t bl -
poo 

tu1 
-1 • 

11 

11 

aln 

11 

11 

11 

11 

e fo r c eea 1n bich 1 e lla r o 1 d a the o e 
auto y 

t 1nol 

1 lu 

trial waa 14 titted•• n, 
ln 1e t ble. 

tor o •• 80 •• ,o 
idea ot th ot 11 nt hl 

oth r 1x auto y a • r 

ta l vhich g1vea 

logy. 

11 

11 

11 

11 



S
ft

't
1

tY
 

:I
• 

to
 O

oa
na

re
 T

he
 t

o
ta

l 
N

um
be

r 
O

t 
O

oa
pl

1o
at

1o
ne

 I
n

 7
he

 V
ar

to
u1

 G
ro

up
• 

'h
e 

fo
ia

l 
N

um
be

r 
O

t 
O

om
r>

l1
oa

t1
on

a 
or

 f
b

e 
W

ho
le

 
S

er
1e

1.
 

G
ro

u
p

 1
 1

10
 •

 ~
 

na
em

op
.. 

P
ai

n
 

vn
eW

QO
-

C
ou

gh
 

6
yn

co
p

e
 

o
t 

ly
1

1
s 

th
or

ax
 

a
n

d
 

0
1

" 
10

 
D

Je
pn

oe
a 

A
1r

 E
ab

o
i-

a
le

e 
1

1
 

I 
I 

I 
I 

I 
I 

• 
~
 

P
O

. 
~
 

R
o.

 
-

R
o.

 
,-

...v
. 

I 
r 

I 
I 1

0
 
I 2 

2
0

 
4 

,A
n

 
3 

~
 

0 
0 

0 
I 

0 
I 

I
I
 

4
. 

1.
,.

 
3 

Il
l.

 
0 

7.
,, 

I
I
I
 

1
1

 
.7

 
0 

l 
~

.7
 

I 
1 

• "
I 

I 
'1 

1
0

 
l 

1 
1 

6 

T
o

ta
l 

~
 

1 
a 

3 

---
--

b1
op

a1
ee

 
. 

..
 

,1
1-

oa
1>

1o
na

 

5 O
li"

 

1
3

 
o

r 

l o
r 

4
. 8 :a 

I$
 



0 w 

o p11c tlon 

e p y 1 

P n 

Pn U110thor 

ugh d 07apno 

yncope or a1r 
11• 

10. 

5. 

C 
A 

d ' 

"o 11c t n 

rcen e of 
8~ B1ope1 •· 

26.5 

8 . 4 

12.0 

.6 

2. 

3.6 



71. 

er or Qoan11oat1ona 

• 1 h Co 11- 1tbout Co 11- total e C ft e 
c tlon . t1o . ot B1opale 

1 h co 11 
cailona • 

• ot lo 1 • • ot 10 1 a 

- 9 0 2 2 0 

10 - 19 6 12 5 

20 - 11 1 2 45.8 

- 39 10 7 '1 58.8 

- g 8 8 16 

- 59 2 8 10 2 

- 0 0 0 0 

? - ?9 1 1 2 

0 83 



To 

X 

l 

Tot l 

72 

'1 

v e lation hip t een ex nd 
Oogl\~ationa, 

8 

l\hout Co 
cation • 

33 

12 

45 

·-· 

'1.6 

0 

83 



N
o

. 
L

ob
e 

o
t 

B
1o

p.
-

s1
ea

 

R
ig

h
t 

up
pe

r 
20

 
an

d
 

m
id

d
le

. 

R
ig

h
t 

3
0

 
lo

w
er

. 

L
et

t 
6 

u
p

p
er

. 

L
et

t 
27

 
lo

w
er

 

T
ab

le
 a

. 

To
 

Sh
ow

 T
he

 
R

el
at

1
o

n
ah

1
p

 O
t 

C
om

pl
1o

at
1o

n!
 

To
 

S1
tu

a
t1

o
n 

O
t 

B
io

p
ay

. 

H
ae

m
op

-
P

ai
n

 
Pn

eu
m

o-
C

ou
gh

 
S

yn
co

pe
 

To
ta

l 
N

o
. 

ty
si

a
 

th
o

ra
x

 
an

d
 

or
 

an
d

 p
er

o
en

-
D

ys
p

n
o

e
a

 
a
1

r 
em

bo
-

ta
g

e 
o

f 
1

1
am

 
·b

1
o

p
s1

ea
 

w
1 
th

 
co

m
p

l1
-

o
a

t1
o

n
e

 

N
o

. 
j 

N
o

. 
%

 
N

o 
• 

%
 

N
o

. 
%

 
H

o
. 

%
 

. 

1
1

 
5

5
 

2 
1

0
 

1 
5 

1 
5 

2 
1

0
 

1
4 or
 

70
~

 

6 
2

0
 

"I 
23

.~
 

6 
20

 
0 

0 
0 

0 
l

l o
r 

3
6

. 7
'/t

 

4 
66

.7
 

0 
0 

0 
0 

0 
0 

0 
0 

4 o
r 

6
6

 • .
,,.

 

8 
2

9
.6

 
l 

3
.7

 
l 

3
.7

 
l 

3
.7

 
1 

3
.7

 
9 o

r 
3

3
.3

i 

~
 

v
i 

I>
 



To v ether 

b r of 
b1op 1ea 
1lbout 

co pl1c t1ona 

erience f e 
Co pl1o tlone. 

lrai orty 
· 1ops1 e .. 

18 

eoond ort 
lop lea. 

17 

2 



75. 

patients were specifically ask d if they had a.ny pain and the 

slight.est complaint was recorded as "pain present O
• Of the 

ten cases that complained of pain seven had an associated 

pneumothora.x . The pa.in was very slight and in no case 

needed the use of analges1os. As can be seen it was almost 

always associated with pnaumothorax and when ~ patient com­

plained of pa.in one usually could. predict that a sma.11 

pneumothorax would be found on the subsequent X- ray. The 

pain was of an interesting type - it was 1n almost all oases 

(when associated with pneumothorax) situated in the 1nfra­

olav1cula.r rggion anteriorly irrespective of the sit.a of the 

biopsy. It was stabbing, worse on coughing and deep breathing 

and often worse when the patient moved. It lasted longest 

1n Case 6 -1, namely for 48 hours. There was only one case 

of pnaumothorax who did not complain of s~ht pain. In Cases 

15 and 27 the pa.in was 1n the region or the pune~ure site 

and was not associated with a pnaumothorax In Oase 19 the 

pain was in the ep1gastr1um and was probably associated with 

trauma to an 1ntercostal nerve - no pneumothorax was present . 

Pnaumothora.x occurred 1n 9.6 per cent of the biopsies . 

As stated it was usually associated with slight pain but the 

amount of pain was unrelated to the size of the pneumothorax . 

The pneumothorax was usually very sma11 and shallow. In 

severa.l cases the pnaumothorax was probably due to a defect 

1n the technique which was employed. In Case 11 the biopsy 

needle was pushed 1n and out of the lung four times before 
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suitable material was obtained~ 

in situ for rather a long time. 

The needle thus remained 

In Case 49 the ne'edle again 

remained in the lung somewhat longer than usual - this was 

a case with asthma and emphysema and the attachment ot the 

ne dle to the syringe and the insertion of the needle was done 

rather more slowly than usual . In Case 50 the need1e was 

inserted and the stylette removed, the syringe attached and 

suction applied; a mixture of fluid and air entered the 

syringe. Obviously the tip of the needle had been 1n the 

pleural space when the stylette was removed and a pneumo­

thorax naturally resulted . The first attempt at biopsy on 

Case 31 is not included amongst the complications because 

lung biopsy was not actually performed; again on removing 

the stylette air sucked in giving a pneumothorax indicating 

that the needle was 1n the pleural cavity. The attempt at 

biopsy was abandoned without the need.le being inserted into 

the lung . One must be quite certain that the needle point 1s 

1n the lung parenchyma before the stylatte is removed. This 

point of technique has already bean discussed . Lastly in 

Case 62- 1 a long 15cm. needle was used attached to the syringe 

from the outset . As the needle was inserted attempts were 

made at aspiration at different depths because fluid was 

suspected. The final depth was 8- 9 cm. This was a compara­

tively slow affair and very different from the usual biopsy 

technique. From this it can be seen that in only four of the 

eight cases with pneumothorax was the technique reasohably 

perfect . An incidence of four cases (or even of eight cases) 
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of pneumothorax in 83 biopsiea is small ind ed. There were 

no cases of tension pneumothorax and in no case was the patient 

1n any way distressed by the pneumothorax except for the 

slight pain. However in all fairness one must report one 

case of tension pnaumothorax which strictly speaking did not 

follow lung biopsy but was related to it. Thia case was not 

included 1n the series because no lung biopsy was ever done. 

The patient was a 78 year old European ma.le who had bean 

subject to attacks of asthma. X- ray showed a peculiar type 

of bronchopneumonio lesion. His lungs were emphysematous . 

The chest was i nfiltrated w1 th local anaesthetic in the 9th 

1nteranaca 1n the right posterior axillary line. For 

various reasons it was then decided that it m15ht be better 

to do the biopsy through the 8th 1nterspace. Infiltration 

was then performed in this area and a pneumothorax was found 

to ba already present and no biopsy was even attempted . One 

must conclude that the pneumothorax was the result of the 

first infiltration . This pneumothorax subsequently became 
a tension pneumothorax and although the patient became severely 

111 he recovered. It is probable that in the very excep­

tional case a te.nsion pneumothorax might occur . 

There were in the whole ser1 sonly five cases 1n which 

one was anxious about the condition of the patient subsequent 

to biopsy . These cases will be described in some detail. 

Case 19 was a Coloured male of 36 years with chronic 
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pneu onla. ttb t.he_patient honzont l th ne dle wae 1naerted 
1nt.o t.b 8t.b int rspac . bout 5 cm .• behind t.he oe1..ertor 

111ary line on the lert lde. 

1th uct1on ~.PP11ed bloody mater1 l 

then edl vaa 1n erted 

urt d into the s7r1nge 
and t;,b n blood welled u 1nto the barrel. he ne dl w a 
1 • 1 tel withdrawn. About 1nut. 1 ter the at.lent 
cough du about three t.o tour table oontuls or bloo and 
at tea • t1 bee e v r7 ys no 1c with raised puls 
rat.. • About a 1nut lat r h eo la1ne of a t bblng pa.1.n 
1n th • 1 aatri vhiah laat d a.bout 7 1nut a. By th18 time 
heh aett ad down and t lt quite co tort bl • Th re was 
e 1 t blood tr ak1ng ot the sput for about 24 hour-a. 
X-ray s· ow d no n-eu ot.hor • 

• Ca e 26 w a Coloured male of 29 7 rs with lobar 
Lung biopsy w p rte d throush th fourth 
out 4 cm. ,o the ri ght of th• r1 t ternal 

bord r (th pa 1 nt • horizont ). 1'h1 v follow d at oat 
1 it ly afterward by quit l 1n~ r ctlon wlth 

uch eoughlng and dy pno and h ha ·opty 1 of three 
t las oontuls ot blood. Th whole oeeurr nc lase d only 
ery r v 1nut • e o.om'Ol 1ned f't ari ot ligbt. 

be dacbe . ar wa slight bloo sta.1n1ng of th s_putu for 
24 ours. 

x-r y. 
ubsequ nt. 

It wa th rune rt n a Lo th cu a or thes 
r etlons but, 1t wou11 &P? a.r that qult o1g bronchus waa 
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probably entered and there was then, an irritating gush of 

blood with the subsequent cough, dyspno a and ha optysis . 

A native male {40 years) was a case of ahronic broncho­

pneumoni (Case 64) . Lung biopsy was performed through the 

8t interspace just lateral to the line of th angle of the 

1 ft scapula. The patient was lying flat on his side with 

his had low . Then edle was inserted, the plunger withdrawn 

and on one insertion a little bloody material oozed into the 

syr1ng. For about a m;nute afterwards he appeared to b 

perf ctly well but then he suddenly coughed up a tablespoonful 

of bloody sputum, sat up, att mpted to wretch and then 

became unconsciou, cold and pul el as . Within few seconds 

he had be n given 8m . of adrenalin subcutaneously and 

oxygen started. He immediately resented the nasal oathater 

and wa thus in the absolutely collapsed state for only 

30- 60 s cona. By auscultation his heart rate was noted 

to be slo~. He th n sweated a lot (possibly an adrenalin 

effect) and over the next 2- 3 minutes regain d full con­

sciousness and the pulse became palpable but the rate was 

still slow though faster than before. H subsequently coughed 

up three tabl spoonfuls of blood- stained muco1d sputum . About 

ten minutes later he was perfectly normal 1th a blood 

pressure of 120/90 mm . Hg . but ha complained of a slight 

headache. Blood- staining of the sputum continu d for about 

n hour. X- ray show d no pneumothorax . This reaction might 

hav b n due to a small air mbol~s or ore probably, 
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because of the slow pulse, a syncope possibly of the vaso­

vagal type. 

Case 65 was a Coloured male (38 yea.rs) w1th chronic 

lobar pneumonia.. Lung biopsy was performed through the 

third 1nterspace in the right m1dclav1 oular line (the 

patient. was in the supine position) . The biopsy was unevent­

ful but about a minute later he coughed up a tablespoonful 

of blood, looked "peculiar" and began to sweat. The pulse 

diminished in force. He said that he was alright except 

that he felt hot and had experienced a "shook'' in the left 

corner of his mouth and 1n his left hand . He then coughed 
\o..'\.t V' . . up a little more blood. About five m1nutes~ne said he falt 

nauseous and vomited up his breakfast. After this he was 

quite alright . His sputum was blood streaked for about 

two hours. X-ray showed no pneumothorax . This might well 

also have been vaso-va.gal 1n nature but the "shock11 suggested 

that there might have been a small air embolus to the 

cerebral cortex. 

The only death in the series was Case 34, a Coloured 

male of 45 years who had widespread bilateral pulmonary 

tuberculosis and tt asbestosis" . The patient was placed in the 

supine position but his head was raised on one low pillow 

because he complained of considerable dyspno a and discomfort 

when lying absolutely flat. The needle was inserted through 

the second 1nterspaoe about 3 om. to bhe right of the right 

border of the sternum. As the needle with syringe attached 



was inserted material spurted into the syr1n~e and the need.le 

was immediately withdrawn . The patient at first appeared 

to be perfectly alright but about 10 seconds later he . 

attempted to sit up , turned towards the right siae and 

attempted to cough and wretch . He t~en went absolytely 

rigid and very pale and became unconscious . Within seconds 

adrenaline was given subcutaneously and oxygen started; an 

extra pillow was placed under his head and the bed blocked . 

The patient's eyes had a glassy stare and he breathed 

stertorously with a white froth forming round his lips . 

He was pulseless but the heart was heard beating very rapidly. 
There was· no clinical pneumothorax . The pupils reacted to 

light . After a.bout three or four minutes he began to sweat 

profusely and breathing became more vigorous . A few minutes 

later he became less rigid (before this all his limbs had 

been 1n stiff extension), moved his one arm slightly and made 

racial grimaces . Aftsr 30 minutes he was less deeply 

unconscious , hie pulse rapid but of fair volume and his 

colour good . After an hour he had improved still further but 
began sweating again profusely . The blood pressure was 

180/110 m. m. Hg . and there was a gross pulsus paradoxus . 

After an hbur and a half his state was unchanged but his 

heart could only be heard beating during expiration . After 
two hours his breathing was quieter and bis pulse 130 per 

minute and regular ( the pul,sus paradoxus had disappeared . ) 

At two and a half hours breathing was regular, pulse regular 

at 160 per minute , swea ting still profusely , blood pressure 



120/85 m. m. Hg, pupils equal and reacted to light , left arm 

very st1ff but reflexes obtained, plantar responses 

equivocal , ankle and knee elonus on left, ankle clonus on 

right , and left leg stiffer tha.n r1ght. After four hours 

there was less swea.t.1ng., breathing was quieter, and signs 

unaltered exoapt that left arm was less spastic and both 

plantars were extensor. At seven hours his colour was. good, 

pulse 110 and regular., breathing quU,tly and recovery 

seemed a matter of course . However , during th night he had 

several twitchings of the left side of his face and his left 

arm and during the early morning he deteriorated . The pulse 

became rapid and weak and respiration Cheyne- Stokes in type . 

In spite of Cora.mine and oxygen he died at 5 a .m. that morning, 

that is 17 hours af_ter the lung biopsy had been performed . 

His temperature throughout the episode had remained between 

101 and 102 degrees . 

At autopsy both pleural cavities were obliterated by 

dense adhesions so that a tension pneumothorax could have 

played no part in the ol1n1oa.l picture and clinically there 

had been no evidence of it . In the right lung there was 

a large cavity at the right ap x with very large vessels 

lying on 1t.s inner surfac . N-o needle mark or track could 

be seen but from the position of the cavity it was ·obvious 

that 1 t had been entered by the point of the needle. There 

was also a small cavity in the leftapex . Widespread 

tuberculous 1nf1ltra.t1on was present throughout both lungs . 

The lung parenchyma between the areas of tuberculosis was 



very firm and had a slightly brownish appearanc of 

asbestosi. Th r was som hypertrophy of the right ventricle 

whieh suggested that the asbestosis had be n of such 

duration as to give a mild hhron1c cor pulmonale . The brain 

showed a greenish g latinoua exudat over the v rt x and this 

was more prominent at the base where ther 

small groups of tubercles in the membranes. 

were in addition 

H1atologieally 

the meninges showed a mod rate polymorph and macrophage 

infiltration compatl bl with a diagnosis of tuberculous 

meningitis . The vessels and branches of the Circle of Will is 

were oar fully dissected out but no obvious air embolua was 

found. 

It seemed obvious that this patient ' collapse and 

death was a direct result of the lung biopsy . It was probable 

that the needle entered one of th pulmonary veins in the 

wall of the cavity and thus produced a communication between 

the vess 1 and the air in the cavity to cause an air embolus . 

The patients head was slightly raised and the a1r probably 

passed to the brain to give a picture almost 1dant1cal with 

the deoe rat rigidity of the xperimantal animal . H 

seemed well on the way to recovery when ha gradually 

deteriorated and died . Probably the presence of the 

tuberculous meningitis prejudiced his cha.noes of recovery . 

This shocking experience changed ones whol attitude 

towards lung biopsy . From a compl tely harmless procedure it 

became a possibly lethal weapon . After this death no more 
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biopsies were done on living normal patients . I should like 

to record that had it not been for the encouragement of . 
Professor Forman and Dr . Landau the 1nvest1gat1on might well 

have proceede d no further. Having seen one case of air 

embolism one never wa.rrtsto see another . From this time 

onwards no patient was biopsied who could not lie absolutely 

flat and cases where a cavity was suspected were also avoided . 

Thus in the series of 83 biopsies although complications 

occurred 1n 45 . 8 per cent these figures are not nearly as 

bad as would appear at first sight . Only in five cases was 

there any anxiety attached to the sequelae of the biopsy. 

There seemed no danger in doing serial biopsies and 1n 

many cases two biopsies were done on the same patient and 

two cases were subjected to three biopsies each . Case 37 

had two biopsies done on the same side - one on the upper 

and the other on the lower lobe - within fifteen minutes of 

each other • . She tolera ted this procedure w1 thout any sequelae . 

A feature of lung biopsy is that if eompltcat1ons are 

going to occur then they do so very soon after the biopsy . 

If' nothing untoward ·has happened within five minutes of 

removal of the needle then one probably need have no fear 

that there will be any alarming events. This is important 

as it was not necessary to keep any spec1a.1. watch on the 

patient after the first five minutes. 
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It was thought that 1t might be of interest to s . e 

if th numb r of cmmpl1cat1ons and their tYl)e occurr d 

more commonly 1n any particular pathological condition or 

in relationship to certain lob a of th lung. In addition 

th frequency of complications as related to the age and 
'lrlo.~ 

sex of the patientsAanalys d. Wh ther complications become 

1 as as the experience of the doctor performing the biopsies 

becomes greater has also be n considered. 

It will be seen from Table 4 that the incidence of 

complications as a whole differed but little between the 

four large groups of biopsies - normal oases, cases done for 

diagnostic purposes, acute pneumonias , and chronic pneumonias . 

Ha moptysis occurred less frequently in the normal than in 

the other groups . Pneumothorax and its accompanying pain 

appeared to be at laast tw1o as frequent in normal patients 

as in any of the other groups and was found le.a.st often in 

acute pneumonia cases. The two cases of cough and dyspneoa. 

occurred in the pneumonia groups . The cases of syncope and 

air mbol1sm occurred in the diagnostic and chronic pneumonia 

sections . Probably the only figure of s1gn1t1c nc was the 

high incidence of pneumothorax in the cases with normal lungs . 

The distribution of complications was fairly qual 1n 

the various age groups (Tabl 6) xcapt for the smaller 

incidence, surprisingly enough. in the sixth decade . There 

was almost an equal incidence of complications in the ma.le 

and the female patients (Table 7) . 
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The most 1ntere ting results were found wh n the 

relationship betw en the number or complications and the 

lobe of the lung on which biopsy had b en performed, was 

considerod (Tabla 8) . When th situation of biopsy was 1n 

the upper lobes the total incidence of complications was 

70 per c nt and 66 . 7 percent for the right and left 

respectively (although 1n all fairness very few biopsies 

were dona on the left upper lobe) and the corresponding 

figures for the right and left low r lobes were 36 .7 per cent 

and 33 . 3 per cant respeet1vely . The incidence of haemoptys1s 

showed a similar trend. Pneumothorax seame most commonly 

ralat d to biopsies of the right lower lobe . Thre of the 

five cas s of serious complications occurred when the right 

upper lobe was the sit of biopsy and the remaining two after 

biopsy of the left lower lobe . Theres emed no reason for 

this apparently greater risk of sequelae following biopsy 

of the upper lobes or the lung . 

A consideration of Tables 4 . and 8 might suggest that 

there was some discrepancy between the number of complications 

and the total 1n the last column . For example, 1n Group I 

of Table 4 1f one adds up the number of oases of haemoptys1s . _ 

pain , pneumothorax , cough and dyspnoea, and yncope or 

air embolism the total is nine; but in the final column a 

total of f'1ve is given ; the final column records the number 

of biopsies with oompl1cat1ons not the total number of compli ­

cations. The apparent discrepancies are due to more than one 

complication occurring in a singl biopsy . 



none analys d the number of complications that 

occurred during the first forty biopsies a compared to those 

that r sult d from th second cons cutiv forty biopsies the 

results wer surprising . On would have expected that as 

one gained more exper1 nee with the method th t the number 

of complication would diminish but complications during the 

second forty cas s ppeared to be as common as during th 

fir t forty . It would seem that whether complications occur 

or not d p nd almost ntiraly on the anatomy of the part of 

the lung pen trated by th needle . 

The general conclusion from thi analysis were that: 

(1) Co plic tions or very mild n ture , such as light 

haemopty 1a, slight p 1n or hhallow pneu othor x, must be 

expected 1n al ost 50 per c nt of case . 

(2) Serious complications are very infrequent but one must 

be prepar d to d al with the V ry OCCa tonal case of tension 

pneumothorax or air embolism . 

(3) If mat rial spurts into the barrel of the syringe during 

the insertion of the needle these cases are the ones most 

likely to give trouble in the form of a moderat haemoptysis 

or one of the more serious sequelae. 

(4) Complications ar more likely to occur when an upp r 

rather than a lower lobe is the sit of biopsy. 

(5) The age , sex and the actual underlying pathology of the 

pat1 nt probably olay little part in determining whether or 
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not complications will follow biopsy . 

(6) Oas s should be don in the horizontal position and 

oases with suspected cavities or hydatid cysts are probably 

best avoided. 

(7) Although lung biopsy is a relatively safe procedure it 

should not be done without due consideration of the fact 

that death may occur in the very occasional case . However 

if it is felt that useful information might be obtained by 

lung biopsy one should not hesitate to use them thod . 

Under thm section it would be best to deal with those 

five cas a in which the· material obtained was of h patio 

or splen1c origin. The case where tissue from the spleen 

was found 1n the needle was done after death, but the four 

cases of liver b1opay were done on living patients and there 

were no complications. The groups of cell did not corres­

pond to any that occur in the lung and Professor Thompson 

(Department of Pathology) kindly confirmed the suspicion that 

these were liver cells. 

All four of the liver case had had biopsi s don on 

the right aid . The needle was inserted into the 8th 

interapace in the midaxillary line in Cas 7-1 (crep1tat1ons 

at right base); 1n the 8th 1nterspac below the angle of 

the scapula in Caa 40 (bilateral lobar pneumonia}; 1n the 

5th interspac in the anterior axillary 11n in Case 46 
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(bronchopneumonia); and in the 8th interspace below the 

angle of the scapula in Case 58 (chronic pneumonia). In all 

th se cases the needle was inserted into the area of maximal 

physical signs and thus it was sur prising to f1nd liver 

cells. However it must be remembered that these patients were 

in the horizontal position at the time of the biopsy and that 

the diaphragm might be at least one space higher than shown 

on an X-ray taken in the upright position. One was also 

liable to go into the liver if there was in addition any 

degree of pulmonary collapse with a slightly raised diaphragm . 

It was peculiar that in no case was the resistance of the 

diaphragm felt during the insertion of the needle . The 

material was a pale brownish colour and seemed 1n threads 

which made one suspect that the liver rather than the lung 

had been entered . In the latter a. drop of nuid wa.s usually 

obtained which might contain small pieces of material . It 

is felt that even knowing of the possibility that the liver 

might be entered and taking all precautions to avoid it 

occasionally liver cells will be obtained i n biopsies on the 

right lower lobe . 

Splenic cells were obtained when Case 36 was biopsied 

through the left 6th interspace about 7 cm . from the m1dline 

of the sternum . This wa.s more or less the area where 
numerous crepitat1ons had been heard during life and where 

the situation of a pulmonary infarc~ was suspected. The 

smear contained no pulmonary cells and the innumerable small 
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round e ll \ti re obviously rrom t.b apl en . It, e em.a v•l"f 

unllk ly that. 1t.h ra onabl reoaut1on splm1c puncture 

vould occur during 11te during an att mpted luns biopsy . 

In none or the eer1ee or lune b1ops1ee described 1n 

the liter tun have 11v&:r or pplonio cell been recorded. 
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S E_C TIO R II 

Lg G BI 9 P § J g F ,THE 

NORM AL LU G. 



LONG BIOPSY OF THE NORMAL LUNG. 

Before one may enter into a discussion on the lung 

biopsy findings in pathological conditions, it is necessary 

to have as clear an idea, as possible , of the types or cells 

that may be obtained from a normal lung. Lung biopsy material 

if often difficult to interpret; in my ignorance at the 

onset of this investigation, I not infrequently labelled 

cells pathological which with wider experience I was able 

to identify as normal constituents of th lung. 

Investigators have used lung biopsy mainly in the 

diagnosis of tumours a.nd to obtain organisms from oases of 

pneumonia . The importance or a knowledge of the normal lung 

is illustrated by the fact that it is by no means diffi cult 

to confuse a group of non-ciliated bronchi olar epithelial 

cells or a group of alveolar cells which have undergone 

some metaplasia with a group of tuaour cells; also no one , 

to date , has shown that the healthy human lung is sterile and 

does not nonnally contain pneumococci or other organisms. 

THE STERILITY OF THE NORM.AL HUMAN LUNG . 

There is, to my knowledge, no direct information 

available as to whether or not the human lung is normally 

sterile . There does not appear any m thod of determining 

this other than by lung biopsy of living healthy human beings . 

Robertson (1941) quoted B1oomf1 ld as stating that the 
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lungs of human beings were t rile . However , Bloomfield, 

in his original paper of 1922, wa by no mans so definite . 

All th th actu lly said was that , 1n health, few or no 

bact ri were pres nt blow th larynx; cultur a made 

from the lungs of healthy ani als w re almost un1formily 

steril ; and finally rtdirect v1dance ?rom human beings 

is not readily obtalnabl '' . Godlowski {1949), who wrote the 

only pap r on the normal lung biopsy , d1d not cul tur• his 

material nor did he stain any of the slides to how organ·sms . 

In the present series there were thirteen normal ca es . 

The first ten oases {Cases 7, 8 , 11, 13, 14, 15, 16 , 17 , 18 

and 25) were on living pati~nts whose lungs were both clinically 

and radiologically normal . After the death or Case 34, it was 

felt that it was not Justifiable (however mall the risk) 

to continue to biopsy patients whose lungs w re normal . Thus 

th final three normal biopsies (Cases 36-1, 61 and 66) 

wer don on cases soon after death, namely 5 hours , 1 hour 

and 5 minut s respectively . These b1ops1e done after death 

wer not cultured but Gram st ins were made; in th former 

two c sea organisms were seen, but none were obs rved in 

the bbop y done almost 1mmed1ately after death . One may 

ssume that 1n the former cases these organis a were post­

mort m invaders . 

These "control case II were admitted with the following 

conditions: 
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C e 7 - pyuria with urethral stricture , and c rv1cal 

fibrositis . 

Case 8 • bem1pleg1a du to thrombosis probably on the basis 

or a ayph111t1c endarteritis . 

Case 11 - uncom 11oated gastric ulcer . 

Case 13 - carcinoma of th stomach .with hepatic secondaries . 

Case 14 - hemiplegia du probably to thrombos1 associated 

w1th ssential hypertension. 

Oas 15 - anaemia of pregnancy or steatorrhoea. 

Case 16 - tabes dorsalis . 

Case 17 - cirrhosis of the liver and pyrex1a of 

origin . 

Case 18 - menopausal symptoms . 

uncertain 

,, 
etiology: Case 25 - ascariasis and pyrex1a of uncertain 

Case 36-1 - rheumatic heart , S .B. E. and left sided pulmonary 

embolus . 

Case 61 - hem1pleg1a, cerebral aneurysms and cerebral 

haemorrhage . 

Case 66 - acute yellow atrophy following infectious hepatitis . 

Cultures of the lung biopsy material were carried out 

in the 10 living cas s . or th se six howed no growth on 

any of the culture media and no organ1sms . w re seen on the 

11das stained by Gram and Zi - Nelsen methods . Occasional 

large Gram positive budd1ns organisms were observed but 

these were almost certainly contaminants of the non- sterile 

slides or organi s which had settl don the slides before 

staining . 
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Organisms · were grown in four cases: 

Case 8 - on the blood agar there were scanty colonies of 

diphtheroids and the serum broth grew scanty colonies of 

staphylococcus albus . There was no growth on the Lowenstein 

medium . 

Case 11 - there was no growth on the inoculated area of the 

blood agar but the plate ·was heavily contaminated; coliform 

organisms were grown from the serum broth, and the Lowenstein 

medium was sterile. 

Case 13 - there was no growth on the blood agar, the serum 

broth grew diphthero1ds, and the Lowenstein medium was sterile. 

Case 16 - on the blood agar there were two colonies or 
staphylococcus albus and two colonies of B. subtil1s but 

both the serum broth and Lowenstein medium were sterile . 

The growth in these cases was probably due to contami­

nation of the culture medium before or during inoculation. 

It might b argued that the biopsies that were sterile 

were due to the fact that with the technique used even if 

organisms were oresent they would not have grown . This was 

very unlikely as biopsies of cases cf pneumonia which .had not 

had chemotherapy almost invariably showed a growth or 
pneumococci; from other cases positive cultures of 

staphylococcus aureus and tubercle bac1111 have been obtained. 

It would appear to be fair to state that it is very 

probablJ that the normal human lung is sterile . 
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cl-o l to the 1l't r nt1 l count 1 C pill y blood o t tn d 

rr th f'1n._.er . 

oat 1 oort-a.nt re tho e .... c.......,.:;i.;;;.,.._ ...... :;..;;.;; ................... -~h=e--'1-'u ... n .. s 
-~-1-gs_u ......... __......_.._1_~ . D pending on the tructur thro whlcb the 

n e l ed on x et to find c111a ed b one 1 l 

epit 11 , c111 ~ed bronehiol r epith 11 , non- o111ated 

bronc 1ol r e 1t,h11u , roph ge' po 1bl7 

connee~tv t1asu d cell derived rr th 

D1ft1culty at C occur cl vh none c n 1 

ot t • lveolu • Th r w nos neral SN 

ex ct,ly con t1t t.he al1 s 

wheth r or not, th r " cont1nuou 

lining. 

two oo 1 

e r et l . (1943) s 

chool, ot thought . 

ar1 < t 

ax1 o 

r1bronch1 

. v o o.r walle . 

r the hl t, los, 

nt on wh t. 

c1 111 a t,o 

e 1t.bel1 1 . 

lew of th 

d Bl ., Lang, 

r1 d, Loo 11 and oth rs ·1d not b 11 ve th t th re as an 

p1th 11 11n1ng 1n th al 011 during no 

11te; K1ller. Br er, Ooo er d otb ra b 11 ved t.hai 

cont.1nuo pl th 11 l 11n1ng :xl ted : Aaohott • ann, 

otb r sit d th~ t 1 ol t d ptal c 11 1n 

· t.h c 1 l y ntohes were ~1th ltal . 

b 1n tbe1r opinion on 4000 u opal 

ee er et al . (194,) 

rto d t. the 
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Colorado General Hospital , stated that the epithelium of the 

respiratory tract appeared to terminate more or less abruptly 

at the beginning of the alveolar ducts . The walls of both 

the alveoli and ducts were composed of capillaries in a 

delicate reticular and elastic stroma . The septal cells 

scattered therein could usually easily be distinguished 

from bronchiolar epithelium . They concluded tha t there was 

no evidence of a continuous alveolar e~1thelium 1n normal 

adult lungs . Robertson (1941) , in his description o~ the 

anatomy of the lung, came to very much the same conclusions. 

He stated that the continuous epithelial lining ended with 

the duotus alveolaris . Ciliated epithelial cells extend only 

to the first part of the respiratory bronchiole . The wa.11 of 

the alveolus was composed of an interlacing network of 

capillaries supported by a. framework of elastic and collagenous 

fibrils and contained varying numbers of "septal" calls . 

These cells included the so-called 0 alveolar epithelium" , 

histioeytes such as were found in the connective tissues, as 

well a.s undifferentiated mesenchymal cells and fibroblasts . 

Th capillary walls were in direct contact with the · a1r space 

except for a thin ground membrane and occasional septal cells 

attached to the wall . These septal cells did not form a 

continuous layer . Between the oap1Dary loops were frequent 

window- lik openings (the pores of Kohn) which · const1tutad 

direct communication between adjacent alveoli . 'l'he plexus 

of lymphatics surrounding the bronchi did not extend beyond 
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the ductu alveolaris . The only v~ssels 1n the lv ol r 

w ls w r capill r1es. At a round table cont r nc a\ 

Duke Un1 er it.J (Durh , .c.) 1n 19.36, Dr . Bre r of 

rv rd, Dr . P mer or th Oh1o St t Univ r 1ty n Dr. Bloo 

of th Un1ver ity of Chicago al aired their confl1ct1ng 

v1 w . 1n ly th Cb rle o • .,Jae 11n, comment d 

th t. th nu bs.ir or 1nve ti~ tor who d niad the pr nee of 

continuous p1thel1 on the sround of th 1r in b111 t,y t.o 

d ons rate it, a 1ncre n . 

Godlowski (1949) de crib d 1n his bioosy ter1al group 

or c 11 wh1oh h 1dent1f1 d s lveol r eo1the11 cells . 

On y occ ion 1 11 r cells h v b n ee in the resent 

1nv stig tion . e different tr 

lining th bronchial , and pp ed 1nsly 

those 

dins all 

group . rr th 1 did not ri e fro th bronab1ol nd 

t,bey r not croph 8 ( d they d f1n1t l d1 not · 

r bl these and nev r show y ph goeyt1c pro ert1e 

then by 11 1nat1on thy mu i h th 1r origin in the 

alv ol 1 . 'l'broughout. thi p Pr the e will 

daslgn.a.te t1 lv olar epith lial C 11 • 

he f'ollow1n »pulmon ry" cell 

lung b1o y m t rial : 

ht b round. in 

0 

if 

) 



lOle 

(1) c11,1 te-d brongh1al ae1t.hel1al 

round 1n 1 d 1n sm 11 OU? • 

oval nucleu 

• th a were 

c lla ere columnar 

d 0111 · w r cle~ly w1 th rath r• s l rs 
seen. In group the 1ght, be rranged 1n pall ad 

to t1on, t,h bottom ot t.h row how1ng polygonal p1-

~h 11 l c 11 w1th roun d or oval nuel 1. chromatln 

or the nucl u w coaree and a nuel olu w clearly a en . 

~adlow kl 1949) stated ehat t hey we v r ldo:n ee n in 

no l o1opsy and that thy er r qu ntly a n 1n 

condlt1o uoh a venou cong t1on nd chronic bro.nch1t1 . 

Ho ver tour or ~be thirteen o ea ea 1n th1 aerlea 

oontatne thee e 11. thoueh Go lo skt's o 1n1on wa 

b ed on 75 norm 1 b1op 1 sit ed loglcal tb t 1f the 

n edl p n t t:ecl on o more bronchi t.hen ~h b1o y 

~ r1 l would oon~ n tb c111 t d bronchial o lle 

lrre ec~1v or wh ~her th lung w no I or the eat 

or J> tholo...,1c l prooes . 

Th cells are 11 a trat d 1n lgur 19 to 23. 
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1 ur 20 . Case 11 . 

1 ur 22 . Ca e 11 . 

Gr up of 0111 ted 
neh al pith 1 Cell . 

011 I r ion . 

1gure 19 . C • 66 . 

26 . 

1gur 2} . C e 11 . 
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(2) 0111 ted bronchiolar en1thel1 l cells • the were 

essent1 lly 1m11 to tb bronchial p1thel1 1 e lla 

but were cuoo1dal and oft.en arr ng d 1n all or l rse 

he t, • Th c111 might b obvious or only showe 

fine reddish dot · lying betw en t.he adJ cent cell • 

ae wer d1ft1cult to on trate on 1crophoto raph 

( gur 24. ) but could be cl arly een under 011 

1 mer ion. The nuclei of th e cells w re 1 ge and 

var1 d con 1der blJ 1n size and cont 1ned one or ore 

nuel 011 . Thee cell were seen 1n only one or the 

no al c • 

1gure 24. c • 6 . 

0111 ted Bronchiolar 
Ep1t.h 11 0 ll . 

011 I ersion. 



(3) on- c111 • thee 

ed u u ly 1n h eta d en grou • Th 1nd1v1 u l 

cell ot the c111 ted type c pt tor the 

abaenc or c111a. A 1n threw a o variation 1n 1ze and 
ven 1n h or th nueleu . so e bein~ roun , ov 1 ·or 

11~htly 1dn 

nucleoli . They 

ah ed. Th r 1ght be on or or 

r l rg r than th lv ol r ap1thel1 l 

cell h uch l cuol t • e • 
re • n 1n thr e or the no l b1op 1 • • 

" .. 
. . 

. -~ 
,t • .. . . 

1 ~..,. - -----..U....- ~-·~~_.. 

1gure 26 . c • 36-1. 
011 I ion 

on- c111at d Bronch1ol r 
1thel1 C lla • 

Fi ure 25 . C e 36-1 • 

Low Po r . 

1 re 27 . C e 50 . 
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(4) p1thel1al cell • th ae all r th 

t b~o c ll and w re tound 1ngly o 1 all 

or 1 t . h n 1solate th ho d t ndency 
~o • _o nd but in the h et thy ~ook ol sonal 
sh e . n nucl us 8 11 eo pre to bronoh1ol r 
c 11 an w ott n central but 1gbt, be cc ntr1c . d 

con ned on or or nucleol1 . Tb nuclei . ar1 d lrut 

11 l 1n 1z and took up bo t halt th vol e ot the 

c 11 . Th cy~opl w finel or o rt ly ouolat d. 
11 re n~ in o t pul 9gr _ nd 1ght be 

e t7 or e-ry n erous. Thy w r toun in 12 ot the 13 
control no oaa s . C ae 13. 1ch 14 not bow ~ha 

c 11 . w a rat,h run t1 t ct.ory b1o _y wh onlJ ery 
little rt w obt ne . 

lgu e 11. 

1gure 29 . C e 11 . 

Alveolar Epit e11al Cell • 

011 I. raion . 

1 UN }O. C 28 . 
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(5) ~aerophag s - tbes wer of thre main types and were 

found to a great r or lesser ext nt in a.11 lung biopsies . 

Thay were ssent1ally phagocyt1c c lls . 

(1) Small Macrophages with a single nucleus , vacuolated 

cytoplasm and few or no ingested particles . The nucleus was 

round, oval or kidney•shaped and contained one or more 

nucleoli . The nucleus was usually eccentric and took up 

about a third to a quarter of the cell . The cytoplasm 

might be finely , moderately or coarsely vacuolated. The 

cell was usually about 15 to 30 mu 1n diameter. These cells 

had probably been recently mobilised and were the precursors 

of the older fully dt:fveloped "dust cell " . 

(11) "Dust cells" - these were macrophages which 

appeared older than the smaller cells by virtue of the 

number ot particles that they contained or by their size . 

These varied from 30 mu to over 100 mu in diameter . The 

smaller cells had numerous black or brown particles which 

varied in size and shape whilst the larger ells might b 

pack d w1th particles or contain but few . '!'he larger 

cells might have many nuclei (in one cell , there were eleven 

nuclei) which varied in shape and size but retained the 
ot same characteristics as thoseAthe small macrophages . The 

variation in the shape and the size of the particles and the 

fact that thy were not obviously stained by Gram ' s method 

seemed to indicate that they were not organisms; they were 

prbbably inhaled dust which bad been ingested. Godlewski 
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stated that these cells were most frequently found in 

cases who were heavy tobaooo smokers but in Case 11 there 

were very numerous macropha.e;es and the patient smoked 

only 10 cigarettes a day; Case 36 , who was a non- smoker, 

showed very many maerophages (in all fairness ha died 1n 

acuter pidly fatal congestive heart failure which might 

have accounted for the increased macrophages}. One eould 

not agree with Godlowsk1 that the large macrophages with 

the multiple nuclei w re found rarely in the normal pulmo­

gra.m as they were sen in five of the thirteen oases. 'l'he 

macrophages showed a tendency to collect towards the 

periphery of the smear . Godlewski put his limit of normal 

at three to five macrophages per high power f1 ld but 

this coul d not be accepted as in some of the present normal 

cases the macrophages were very frequent. 

(111} Alveolar h1stioeytes • these were apparently 

phagocytic cells having a permanent residence in the alveolar 

wall. These have been described by God.lowski and were 

frequently 1dent1f1ed in the prese~t aer1es . The size was 

about the same as that of the small macrophage; they 

contained many or few particles . The nucleus was round or 

oval and usually eccentric and the chromatin was rather dense. 

One or more nucleoli might be seen. The cytoplasm was 

11 smoother0
, less vacuolated and stained more deeply 

basophilic (with Leishman stain) than that of the small 

macrophage and this was really the only charaoterist1c point 
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~ 1t~• nt1 ton. Th a veol r 1 tiocyt ae 

1 t1n 1sh 1 r 

du t, cell 1n el • t 1n 

or 

wltb bae atoxyltn 

l 

d eo 1n. 

ce 1 were C ty co ar d th th other 

tyn ot cro h g • 

r1 1n or t.h er a 1 uch 1 C 

ro l 111 1 cus und r t..b et, on on the 

reaolu1-1o ot eut lob r neu on1 • 

cro h • w r toun 1n t e ot t e 0 al o 
th on ca h1ch 1d not, abo t.b a • h1c 

ve ti racto 10 87 d t C on 

r al at r1 l w d . 

ro • ot V 1ou t,y r ho 1n 1 re 

31 0 l . 

1 re 31 . C 61 . 

011 I r 1 • 

• 
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F1sure 32 : case 11 . Figure 33. 0 

Du t Cells or Differ nt, Slue with One, ?wo 
and Tb.re nuclei . 'l'he Ingested Particles 

are w 11 demonstrated . · 

011 Imm rs1on 

Figure 34. C se 11 . 

11 . 
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F1 re 35 . O 11 . 1 r 36 . C e 10. 

Large ult1 ucle t d Out Cell . • 
b r or Inge t d t1cl Show 

Cona1 rabl Vari t1on . 

011 I r ion . 

igure 37 . C e lo. Fi 38 . Ca 11 . 

• 
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F1gur 40 . Ca e 17 . 

Alveol 
11 

011 er 1on. 

1gure 39 . C 11 . 

Al eol r H1st1ocyt . 

011 I er 1on 

1 ure 41 . C 11 . 

Alv ol r H1 t1ocyte and 
all croph • 

011 I eraion . 



112. 

(6) - Tbe we tb1n tructurele a 

pl tea which w re polygon l or quit irregular 1n outline . 

They were a pale blue with Lei at 1n d pal pink 

with eoa1n . Their pre ence w noted in two ot the normal 

biopsies . Their or1g1n w unc rt in but Godlow k1 

con 1dered the 

th t they 1 

alveolar w 11 . 

due to the r 

the ar1ng 

to hav littl 

d t1n1tely to b or pul onary or1 n d 

t po s1bly fo part ot th truoture of the 

There w no doubt that om.e wer artefact 

oval ot th nuol 1 ge dur1ng 

d crushing proc • Thea plate& see ed 

or no a1gn1t1c C 

F1 ure 42 , O • 69- 2 . 

Non-nucl at nlat. Tb1 1s not 
v ry typ1c l x 1 but w u ed 

becau e the 1cro-photo ph showed 
up eo v 11 . U u lly they taln 
poorly and ar uch l well d tined . 

011 Im er ion. 

Figure 43 . Case 17 . 

on-nucleat d pl te rt1t1cially 
pro uc d by sep r t1on of the 
nucleus f croph ge . Th 
nucle 1s e en adjacent to the plate' . 

011 I er ion. 
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The pul ogr did not con 1 t olely ot • ot 
individual c 11 and group or c 11 but trequently howed 

ctu a• or cru he ti ue , 1n oth r ord piece 
ot lung . Thee or solid t1 ue e e ot two typ • , 
(1) hr s th r th r openwor t7p or tissue cona1 tins 
or th1c tw1 ted thr ads (prob bly coll sen) d thin 

tr 1ght t1br11 with curl d nd (probably elastic fibres) 
and ong t the 1 y volar cells , so et1 e crophagea 

and not 1ntr u ntly ong thin cell with lon tb1n nuclei 

(p ob bly t1brobl st) . Thi wa xactly what aid 

to e tound 1n the alveol r w l and thu th e s 

w re robably 1ecea of lung parencbym • th t 1 a crush d 
con lo erat1on ot ny alveol w 11 • 

Fi ure 44 . Ca 

Lung P ench 

011 I r ion. 

17 . 

• 

(2) as e were en which cona1 t d of r th r den • 
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al oat tructur 1 a ateri t 1n1ng o 1noph111c or 

b o h111c 1th o 1n an Le1 an t 1n r p ct1v ly . 

In th1s ti u ther r a r r n r or n el 1 ome 

round, o o al d o e d thin. In dd1t1on 

occ ion 1 la 1e t1br11 1 t en. be 1 

w th t th1 w r th conn ctiv t1 ue and 

1 th v it origin tr th r1bronch1 r1• 

ion 

bronchiolar r g1on . Thi w ed, to con n1ence, 

...:.. ....... __. ............ =----;.;:;.;;;;-u_e . It wa o ibl th t the 1 t1nct1on 

rt1t1c1 b twe n renc and int rst1t1 l t1a u 

one and th tinter t1t1 ti ue 1ght be p nch 

had been in utt1c1 ntly cru h d 

which 

Figure 45 . O a 17. 

Interat1t1al T1 sue . 

011 I r ion. 

Int nor the norm 1 c a 1th r int r tlti l t1 aue 

or rench a or both were r sent . 
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L tly ther a th qu tion of bl ck or d rk brown 
particle . h ban nt1one thee w r frequ ntly 
a n 1ng std by croph .but in d 1tion the p tiel 

r often toun lying free 1n th par nchy d ln the 

inter t1t1 tis • ot only er s art cl pr nt 

but o c ion ly lar con lo er te w r n . 

e r prob by 1nha u t n other 

tor n terl • 

1 ur 46 . C 

lac 

011 I raion . 

39 . 

d 
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'l'hu , to sum ar1 , 1n lt.."n blopsy of normal lung 

on• ight exp ct 11 or some of tbe f'ollowing le ent.&: 

(l) B d cells and wh1ie cells a 1n th perioharal blood. 

{2) Pleural qu oua ep1tbel1al ·c 11 • 

(3) C111at d broncbl l ep1t.helial cell • 

{4} Olllat d bronchiolar epithelial cells. 

(5) Bon•c111ated bronchiolar ep1t.hel1a1 cell. 

(61 Alveolar ep1thel1al eella. 

(7) acropha es wh1ch 1 bt be a 11 w1th single 

nucleus or lar@• with any nuclei or which 1 ht be 

or the alveolar h1 t1ocyt.e type. 

(8) on-nucleated plate • 

( 9) arencbym • 

(10) Inter ~1t1al \1 sue. 

(11) Small and large black parttlcle • 
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!he pulmograms of the thirte n normal cases were as 

follows: 

Case 7: Numerous red cells with a corresponding number of 

white cells; occasional groups of alveolar cells; several 

large masses of parenchyma. 

Case 8: Few red c lls; few non-nucleated plates; very scanty 

group of cells probably alveolar; material obtained minimal . 

Case llt Num rous red Qells with corr sponding white cells; 

numerous macrophages of all types; oecaaional groups of 

alveolar calla; many groups of ciliated bronchial epithelium; 

large mas a of parenehyma; small portions of interstitial 

tissue; scattered black pigmented particles . 

Case 13: Fair number of' red cells; fair number of small 

macrophages• 

Case 14: Many red cells; few groups of pleural o lls; 

macrophages of all types; small groups of alv olar cells; 

occasional groups of ciliated bronchial p1thel1al cell; 

occasional mass s of parenchyma; scattered pigmented 

particles. 

Case 15: Many red cells; macrophages of all types; 

alveolar c lls; many areas of parenehyma. 

Cas 16: Many red cells; macrophages of all types; many 

alveolar cells singly and in groups; groups of non­

e111ated bronchiolar epithelial cells; scanty interstitial 

tissue. 

Case 17: Numerous red cells; macrophages of a.11 types ; 
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alveolar cells singly and in groups; non-nucleated plates; 

parenchyma; occasional masses of interstitial tissue; 

scattered pigmented particles . 

Case 18: Fa1r amount of blood; scattered macrophages both 

small d large; parenchyma and 1nterst1t1al tis u • 

Cs 25: Numerous red ·cells; scanty small and 1 rge macro- . 

phages; occasional masses of parenchy a; small groups or 

non- c111at d bronchiolar epithelial cells . 

Oas 36-1: Little blood; frequent macrophages of all types; 

numerous alveolar calla singly and 1n groups; groups of 

ciliated and non- ciliated bronchiolar epithelial cells; 

areas of 1nt rstitial tissue. 

Case 61: uch blood; macrophages or all types; alveolar 

cells; ciliated bronchial c lls; occasional pleural cells . 

Case 66: Many red c lls; macrophages of mainly the small 

type; scanty alveolar c 11 ; ciliated bronchiolar 

pithel1al cells; interstitial tissue; scatt red black 

particles. 

The situation of the biopsy was varied so that normal 

biopsies from all lobes were represented {for exact biopsy 

sites see Table 3, Group I, page ~~ )a 
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SECTION III 

LONG BIOPSY USED FOB 

DIAGNOSTIC PURPOSES . 
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LUNG BIOPSY USED FOR DIAGNOSTIC PURPOSES. 

The scope of lung biopsy 1n the field ot diagnosis has 

been indeed narrow . The method was used mainly 1n the 

d1agnos1s of pulmonary tumours and 1t is unnecessary to 

recapitulate the work of Menetrier (1886) , Frlnkel (1896) , 

Sokolowsky (1898) , Jacobson (1899) , Hellendall (1899) , 

E111a · (1922) , Ellis and Martin (1930) , Sharp (1931) , 

Fernandez and Tobias (1931) , F .W. Stewart (1933) , Martin 

and Ellis (1934) , Lanari and Pavlovsky (1937) , Craver and 

Binkley (1938) , Blady (1939) , Craver (1940) , and 

van Ordstrand and Lambart (1941). 

L1poid pneumonia was d1agnos d by lung biopsy by Faber, 

Carpenter and Pellicano (1942) and by Nathanson et a.l . (1943) . 

Border (1909) , van Ordstrand and Lambert {1941) and 

Godlowski (1949) all v1sua11sad a much wider field or 

apol1cat1on. Horder (1909) felt that the procedure was 

indicat din any case or consolidation where the causal 

organism was not isolated from the sputum , and in cases or 
lung abscess and bronch1ectasis to obtain th organisms from 

th actual seat of the pathology . He d scribed in some 

detail six of his cases - two of lung abscess , one pneumonia 

with mixed organisms {pneumococci , B. col1 and B. influenz~e) , 

two staphylococcal pneumonias and one case or pneumonia with 

delayed resolution. Van Ordatrand and Lambert (1941) 

diagnosed as bronchogenic carcinoma cases which had been 
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labelled aneurysm, tuberculosis , interlobar empyema and 

interlobar effusion . In addition, of two cases diagnosed 

as lung tumours one was proved to be an unresolved pneumonia 

and the other a fuso - spirochaetal lung abscess . Godlowski 

(1949) performed ten biopsies on cases with "various 

pathological conditions" but gave no details of his results . 

He concluded, however, that lung biopsy might be used· as a 

diagnostic procedure in various pathological conditions of 

the lung such as pneUIDoconiotio or chronic and ~cute in­

flammatory processes . The pathological alterations might 

be viewed on the bases of quantitative and qualitative 

changes of the cellular elements as well as bhanges of' 

m1cro•h1stochemical analysis; this latter might be of' 

particular value in the various types of' pneumoconiosia , which 

offered clinically diagnostic difficulties . 

It is not within the scope of this section to deal 

with the isolation of organisms in cases ot pneumococcal 

pneumonia. Although this probably .could be included under 

the diagnostic uses of lung biopsy. 1 t 'falls more. naturally 

1n the sections dealing with pneumonia.. 

In this paper one hopes to touch th fringe of the 

wider application of lung biopsy for the diagnosis of many · 

pulmonary conditions. It would be foolhardy to claim that , 

in every case with a puzzling pulmonary lesion. lung biopsy 

will rev al the diagnosis but , in selected cases , it is 
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able 10. 

on whlch Lung 1ops1 

w t1o Purpo es . 

Ty• or c • 
ul on t.ub rculo 1 

ar1ou n on1 s 

. ul onary inf rction 

?Rheu at1c ne on1a 

?Ure 1c lung 

Per1 her c rc1no ot the lung 

? oeb1c. abec or t.he lung 

Broncb1ecta 1s and lune ab ce 

Oong nit cystic lung 

Tot 1 

ber or C e 

8 

7 

2 

2 

l 

l 

1 

l 

1 

24 
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usual for lung biopsy to giv information of value . 

In this s ries , 29 lung biop 1 s w ra perform don 

24 cases; thr e of th s biopsi s w r perform dafter 

d ath . Tabl 10 giv s som idea of the scop of this work 

and show the varied conditions in which lung biopsy wa 

used . 

For the s ke or brevity th following cas histories 

have been much si pl1f1ed but mored tailed accounts with 

a few additional photographs and m1crophotogr phs may b 

found in the case reports in th pp ndix . 

PUL ONARY TUBERCULOSIS . 

CASE 2: 

s .s . (C . fem . 6 yea.rs) present d withal ft sided hydro-

pn umothorax with calcified area in th collaps d left lung 

and an ar a of oonsolid tion 1n the right lung . (See Figur 47) . 

Figure 47 . Case 2 . 

X- ray Chest . PA. 

( On admission) . 
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There were e1gn.s of cco eat1 ve card.1 c tall ur•. The 

ditterent.1 J. d1agnoala l&J between tuberculos1 d 

hiat-opla oat. B1opay or th ~ett luns was t.ta pt. d 

but only a 11 tt.le eter1le pus w,as obtained. The pat1ent 

dld not re a pond to pen1c1ll1n and died 1 edl at.ely att.er 

a tboracenteaie about a we kl ter. topsy bowed 

tuberculoa1 ot both lun s. The clue to the d1a.gnoat 

wae the sterile ua obtaine at blopay. !his coul.d not, 

have come tr an irdinary 1 lun abacas-a or py -ma aa 

\be patient bad had no che other ~ and o an1 e would 

have been cul~ured. berole bac1111 wer not een 1n 

nor gro tr tbe b1op 7 mat rial . 



CASE 5 AND 5•1 : 

S.M . (C . t . 74 years) was a diabetic who present-ad with 

h emoptys1s . Examination of' th che t shoved no bnormall t,y 

but on X-ray there was a d1ttuse shadow involving the right 

u~per lobe (see Figure 48) . Th dif'fer nt1al diagnoa1e lay 

between carcinoma, tube,reulosis and a low grade pneumonia. 

The right side of: the diaphragm, although raised oved well 

and bronchoscopy revealed no bnorm 11t.y; three spec1 ens ot 

gastric Ju.ice w re negat1v tor tubercle . Lung btopsy showed 

a low grade 1ntl mat.cry lesion and th a.ter1al w ter1le . 

S1x we slater there h d been no chang in the patient 's 

condition nor 1:n the X-ray appearance and lung biopsy was 

repeated (5-1) . Aga1n lhe h1s~olog1eal picture was that or 
a lov grade 1nfl mmat1on , no org nls a were 

blood agar ands rum broth rem 1ned sterile . 

ba.c1111 were grown on the Lowenstein med1u . 

of tuberculosis was confirmed at autopsy a 

een and the 

Tubercle 

The 41agnoa1s 

onth later. 

Figur 48 . Cases. 

X-ray Chest . PA. 

(On Adm1ss1on) . 
I 
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QASR 12; 

• T •. ( • al 46 y rs) w a prov c se ot tuberculosis 

vtth 1nt11t.r t.ione in the lett m1dzone and r1 t, base. Tb• 

o an1 s bad been tound 1 th str1o Jule. Lung btopsy 

wasp rto ed on the lert side and bowed chronic 1ntl -

ato:ry l s1on but. no organ1a were seen. culture were 

t r1l. Biopsy bad b en perto ad through t. • er1ph r1 

ot the le ion and the pat.1 th en on t pt· yctn for 

19 cl ya; ubsequent g tr1c ju ee v n tor 

tub rel. Th antibiotic tb r PJ and th 1t ot the b1opsy 

o 1bly expl 1n d. hy th . o g 1 aw r not. found 1n nor 

the biopay material. 

g - 32: 

. II. ( • f • 2, years) pres n d w1 th a hi tor, troogly 

aus e tlv or lung e • She w Teey 111. pyrexlal, 

bad copious toul putu. • 1 or con ol1d t1on ot the rlgh\ 

u r lobe and a neutropb11 leucoc7to 1 • X-r y howed 

c .v1tat1on w1tb aurround1n eu on1t1 1.n tb r1 t upp r 

lobe (ae Fi re 49). Sh showed nor pone to pen1c1111n 

an sulp tr1 d although th sputum lost 1t roul odDur. 

x-r y showed t.he o.rocees t,o h ve spr d t,o both lower lobs 

(a e 1gure 50). A fresh out gre no s1 1t1c t 

organ1a a and two treeb and tour 24 hen aput w re nesat1Ye 

tor tub rcle. Ber te perature and g n ral cond1 t1 on aee ed 

to rea nd to trepto yc1n and P .A.S. but on -r 1 t.b 

lesions v re seen \o have exten ed. t r1al re e bl1ng 
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C 
t1 n v obt n d fro th lung bioo y (aee 1gur 51) 

and tub rcle b c1111 re een on th 1r ct e ltbou h 

n r grown on the Lo en te1n • 

I 

32 . 

1 re 51. o • 32 . 
Lung B1o y Mat r1 
C ati • 
011 I er ion . 



C ~dt 

J . • ( Oac 1 45 ye ) ~a h1 tol'"y of dy Q • 1 t 

1d d • :J.. u 1t1 a1n. cop1ou llo ut , lo s or w 1Sbt 

nd ntg t t for bout 4 ve k: • w r s1 sot con-

ol1 ation or th r1ght upp r lob th l tt 1dzo • 

x-r ow d l 

out t e 1 rt lu g th 

C v!t 

to t,he 

C it t1 ( 8 1 r 52). 

tu erculo 1 • 8 

th r1g t. up r lob 1t 

1ddl d low r lobe nd through-

ext n iv 1nt1ltr t-10 v1t.b 

o viou e ot 

ent to h 1 or tory tor n-

t1 t1o. L s bop y or th r1 t unp r ob vs follow 

by colla 

hour lat r. 

cut 

v r rs nt. 

nd u.ncon c1ouan s d tbe pt ent led about 17 

e b1stolog1e pic~ur w th tor r th r 

tio din d1t1o n rou ea o 1 bod1 

bercl bac1l11 w re een 1n th d1r ct ear 

rown on tbe Lo en t 1n u • e 'JUt cont 1n d 

tub role bae1111 . The d1 ~nos1 

~ y ut in d1t1 h w toun to h 

~uberculou 

cont1rme4 t 

had n e ly 

1 r 52. C e 34. 

x-r 1 Chea • P • 
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CASE 39: 

C •. M. (N. :fem, 18 years) presented f/1 th vague symptoms of 

about two months duration - anorexia, loss of energy, 

abdominal pains , headaches and neck stiffness. For two 
~ 

weeks ahe had had a dry cough and pain in the interscapular 

region. She was about 16 weeks pregnant . She was very 111 

with a high temperature, signs of consolidation at the right 

base and generalised abdominal tenderness . There was no 

leucooytosis. X- ray showed consol1dat1on at both bases . 

She showed no response to pen1o1111n nor aureomycin . Sputum 

culture gre i Friedlander ' s bacillus. Lung biopsy culture 

was sterile and the histology was that of a chronic inflam­

matory process. Sputa and gastric washings ware negative for 

tubercle. She died about three weeks later . Autopsy ·showed 

small areas of tuberculosis in both lungs especially the · 

right , an extensive tuberculous peritonitis and mensenteric 

and para- aortic adenitis , tubercles in the liver and spleen 

and over a hundred small tuberculomata scattered through 

the brain . The biopsy was of value in the 1t showed that the 

case was not a Friedlander ' s bacillus pneumonia and that 

the pulmonary condition was a chronic one and probably did 

not account for the whole clinical picture. 



OAS 47: 
F . ~ • CO. fa • ,1 year ) h d h 

outu tor 4 onths e.nd h d lot 

cough w1~b y llow a p1nk 

1 t tort ontna . She 

w out. 20 k :or n t . .. h dullne on per-

ou oion and rhon hi d er 1 t1on• w e b d t both lun 

baa but h apyr xl • -ra7 bow d oth luns .tl ld 

o e un v nly tip l d throu out by hr tin 11 1 

typ o le ion ut th 1ntr cla 1eul ons en th a ices 

ee • to b clea.rar t,han th r t; c& 1t1as p d to be 

nt in right. a ex an mi on 1n th l ft, 1dzone . 

G t, 1c waeh1n and -put, w r . neg t1 • tor t, bercle d 

the e.ntou t t w poa1~1v • n a1 sno 1 1 J b tw en 

ub re loal (wh1cb w a~ur lly oat tron ly t Yourea) d 

ck' a cold. Lung bio y how d chronic 1ntl atory 

1 ion an no organls a were een 1n th ar nor e ltured 

on the blood or in h oh. On the Lowe at 1n 

ed1u t,h r w a good gr-o . t or tu rel b 01111 . 

C 68: 

o. v • (O . e 1nr t 4 ont ) w s p obably h oat 

r c1nat1ns caae ot th di sno tic erle . For two veek he 

b d h a cough an sl1 ht d1arr o • a p rex1 

v yln fro 99 ,o 102 degre a and x-r y how d homogeneous 

cnaol1 tlon or ~he vhol right u r lob (se F1gur 53) . 

In it ot t.h1e th 1nt t look d rm 11 • .. be 

x-r 1 c re 1n a unc an ed ln pit ot v a ot 

en1c1111n w1 h d without ul h d1az1n • d then we k 

or t, n ycin . LwlS b1op y w done us1n a 5 .o. ayrln,.. 
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1ntr uacul r n edl . C eou t rt w obt 1ned 

( SA) end tubercl b cil11 

omo th Lo 1u . 

C or n1 ub rculos1 th b1op i 

th d1 ect 

p ob bly 

sob-

tain fro the pr1 y ocus . 

F1 r 53. C e 68. Fi r 54 . Ca.a 68 . 

-r Y st, • A. 0'? y ""'8.t r1eJ.. 
tion . 

(Aop ranc th y b tor 
lung b1o ) . OU I r ion . 

mhu 1n. th ight e o put on b roulos1e 

flv how t.h t,ub rel b c1111 1 hr on i et or 

cult o both ; in o ub reulou y m · should ba e · 

b en u ct ; and 1n t l 

h t the nroce s was chron1 c lnfl 

1. could b 

atory on • 

t. t d 
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UNUSUAL PNEUMONIAS. 

CASE 3; 

A. van G. (O. fem . 48 years) gave a history of dyspnoea on 

exertion with oedema of the f~et for 3 years a.nd angina 

pectoris for two years . For five days sha had peen coughing 

blood- stained sputum, felt f ver1sh and sweated excessively . 

Sha was apyraxial but very 111 and dyspnoeic; hypertension 

with ca.rdiol mega.ly and slight o dema of legs and sacrum; at 

left base dull w1th medium crep1tat1ona; l ucocytoals of 

37,ooo. She was treated as a cardiac failure with no response . 

Penicillin was started on the third day and X- ray showed 

consolidation of the left lower lobe . She did some hours 

later . The diagnosis had been pulmonary infarction . Lung 

biopsy done about 12 hours after death showed larg masses 

of fibrin with innumerable neutrophils - the pictur of a.n 

a.cut pneumonia . This was obviously a cas wh r the wrong 

diagnosis had ban made. 

CASE 22: 

J .L . (C . mal 82 years) collapsed 1n th Docks and was too 

111 to state mor than that h had be n short of breath and 

ha.d had pain 1n the chest for two days . He was very 111 and 

pyrexial with the physical sign of consolidation of th 

right m1dzon and there was no l ucoeytosi • X- ray sho-wed. 

extensiv infiltration of both lungs with probable cavities 

1n the right roldzone and left subolavlcula.r region . He was 
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1v rg 0 8 of pen1c1111n h1 te r tur r 11 to 

u norm 1 

en 

bacil 1 

our 

it.hr 

u h le on 1 t 1r d y in 0 1t 1 . 0 

b n cultured tro 

d been round. 1opay 

r d at show d inn 

C t fibrin ( .. 
th 

or th 

r bl 

p tu d no t.ubercl 

r1ght 1 zo 1x 

pol 0 ph oc1 

55) . o tub rcle 

1 r 55 . C 22 . 

L g 1o y terl -
Innu er bl Poly or ha . 

·011 I er 1o • 

b c1111 nor n ococci w re 1 w the picture or 
av r acu e u onia in the t ot rd hp ti tion d 

wa u1t unlik th picture ot tub rcu1o 1 . 1th such 

acute le 1on one would h ve expect d tub rel b 01111 to 

h ve be n 

and th 

evere 

C :vit t1o 

11 1d nt1f1ed. 1'h ppr ntl short b1 tory 

cut in 1 at1on w in r vour or poeiibly 

u ococc pn on1 but h • pl 

d1tf1cult. Pneu ococci di 

t1on of th 

V ry 

r pi y fro the lung n t tint 1 on p 1c1111n. • 
po 1b111t o ult1ple lun ab c ea coul not be• eluded . 
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8.C~ (C. male 13 years) presented with the general appear­

ance, blood pressure and urin ry findings of an acut 

nephritis. In addition he was pyrex1al, dyspnoeic and had 

a left basal consolidation. Hi blood showed a neutrophil 

leucocytos1s. His temperature fell by cri is in response 

to penicillin and biopsy the day aft r admission showed the 

picture of an early resolving pneumonia. Within two weeks 

his chest wae clear both cl1n1oally and radiologically and 

within four weeks his acut nephritis had completely sub­

sided. This patient was included in this section, rather 

than in the section on acute pneumonia, because of this 

rather unusual association of acute nephritis and lobar 

pneumonia. 

CASE 49 AND 49•1: 

P.F. (a. ma.le 41 years) had had attaoks of pparently allergic 

asthma for 10 years and was admitted five days after the 

cessation of an acute attack . H did not appear 111 ·although 

his temperature was 102 degr es. His chest was emphyse­

matous and ocoasiona.l rhonchi were heard . There was a 

slight leucocytoa1s. X- ray showed patchy areas of consolida­

tion at the lung bases particularly on the right. His 

temperature fell to normal over six days ~1thout chemo• 

therapy but crep1tations ware persistently beard at the 

right base posteriorly. Very 11 ttle material was obtained 

by lung biopsy or the right base . This was sterile and the 
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histology showed small macrophages, dust cells and oeeas1onal 

alveolar cells . About two w ks later the lung was clear 

on X- ray and biopsy was repeated and showed the same 

histological appa~B.?ee as before. 

right lung showed no abnormality . 

Bronchogram of the 

The absenc of eosinophils 

excluded a Loeffl r pneumonia and the picture was that or 
a resolving bronchopneumonia of uncertain etiology. 

CASE 59 AND 59•1: 

D. A. {C . male 58 years) had had a sticking pain in the 

right cheat, a cough with whit sputum and dyspnoea on 

xert1on for about two month. He was not particularly 

111 but showed wei.ght loss and early clubbing of the fingers . 

There was s right sided effusion which was found on 

spiration to be sanguinous and steril (even guinea pig 

inoculation was negati v ) • The ffusion was t ppad 

several ~imes but he continued with a pyrex1a between 99 

and 102 degrees. Gradually the fluid d1m1n1shed in amount 

but the underlying at lectasis persisted and the med1ast1num 

became gradually drawn over to t.h right. Courses of 

penic1111n and streptomycin h d ho. affect on the pyrex1a. 

Sputa and gastric washings were negative for tubarele and 

fresh sputa grew no e1gn1f1cant organisms . Carcinoma of 

the lung had been suspected but bronchoscopy had shown no 

abnormality and thoraooacopy had demonstrat d a f1brinou~ 

pleurisy suggestive or tuberculosis . A bronchogram showed 
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th collap e but ther was no obvious bronohost notic 

cause . Lung biopsy w s p rform d two and a half montbs 

fter admission . The slides showed larg mass or fibrin 

with scanty polymorph and m crophag with her and ther 

groups of v ry pleomorphic cell which w re prob bly 

metaplastic alveolar o 11 (s e Figures 56 and 57) . Th 

oultur media show d a pure growth of staphylococcus aureus 

Figure 56 . Cas 59 . 
ung Biop y Material. 

Group of Pl omorphic 
C 11 and masse of Fibrin . 
Low Power . 

Fi gure 57 . Cas 59. 
Lung Biopsy Material. 
Group of Pleomorphio Cells . 

011 Immer ion . 

ensitive top nioillin and tr ptomycin . He wa given 

courses of penio1111n , str ptomyoin and ur omycin with no 

ffect . Lung biopsy w a rape tad onth lat rand now 

ther w r in addition cells res mbling fibrobl ts 

ssociated with th fibrin . Cultures again gr w staphylo• 

coccus ureu but thi was now 1nsens1Live top n1o1111n . 

P n1c1111n inhalations caused no improvement and he was 
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transf rr d to a chron1c sick hoe" The lung biopsy material 

seemed to indieat that this wa. cas of chronic 

staphylococcal pneumonia which h d gon on to fibrosis , the 

organisms being isolated in sm 11 locules inaccessible 

to the action of the antibiotics . 

" 

CASE 64: 

B. B. (N . ma.le 40 years) was admitted with th signs and 

symptoms of a left basal bronchopneumon1a. In addition 

there was dys ag1a. His pyrexia responded very slowly to 

penicillin, sulphatriad and later streptomycin. About 4 

weeks after admission , although his general condition was 

much improved, there ware few signs of resolution of the 

pneumonia . Lung biopsy was followed by a bad reaction . The 

histological picture was that of a resolving pneumonia . A 

coagulase positive staphylococcus a.lbus was grown in th 
,, 

serum broth only and this was probably a contaminant . A 

cours of Calgluquine appeared to cause some degree of 

resolution . His dysphagia became worse and X- ray showed a 

marked stricture of the oesophagus at th~ level of the bi­

furcation of the trachea, the trachea itself b 1ng indented 

and displaced anteriorly . O sophagoscopy rev al d 11ttl 

additional information . Ha dev loped acuter piratory 

obstruction and did . Th . biopsy had shown that the 

pneumonia was resolving and that the pulmonary pathology 

was of little importance in relationship to the patient's 
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n r cond1\1on t that \1 • • 

CASS: 13: 

G. T. (C. ale 37 years) v ah tory of alight cough and 

al 1ae tor thr e day& an t ,rerisbneee tor one day . He was 

not. toxic wa pyrax1al . over t.be 1 rt ch t anterior ly 

th re a sl1 t dullness an t1ne erep1tat1on . total 

whtee count w s 21,000 v1th n utropb1l 51 pr cent and 

l phoc t 41 per cent; the .s .R. w a 115 •• 1n one hour 

( eat rgren) . X-ray bowed cull tip d non-ho o-

en ou o e1t7 ot the lett u er lo an to al saer 

extent 1n,rolv1ng the r1ght, 1de ( • • igun 58 and. 59) . The 

sputu w purulent.. . 

Hews t t don p n1e1llin and eight d y 1 ter' tb 

7s1cal s w r but little lt.ared and lun blo y · w 

one . Th b1op 7 ter1al w ter1l and f'ro th put 

the w only aal1v-ary organ1 • 'l'b blop J b1 tel087 

ho t1br1n with a ta1r n ber ot. l orpha bu\ 

the.re o rather an exce tve ount or tl sue con-

1ettng ot el tie and coll 1br11 w1~h catt red black 

p rticle - th r se d both ubacu~e d cbron1c 

lntl tory lesion . X- ray th nex~ d y bowed t.b t, tb N 

h d been ked clearing ot ~be oon ol1da~1on. He waa di -

ch rged rt r 22 ay d t.wo wee l t r h1 cheat, waa 

noraal el1ntcal ez 1n tion in the outp t1 n~ par ant . 
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1 UN 58 • C e 73 • x-r t.. P . 
( a1on) 

C ck -r w r done. e et.loo ot t con 011 t1on 

• o acur - t.h X-ray ce 0 clo el • bled 

t e culo 1 but th pld re olut1on • a t hie; 
• 

n it r cllnlc , r d1olo lo 1 nor b1op y t1nd1 wre 
1 r our ot vl u n u o 1 • one to cad to oonclu ' 
th t t w p oul1 ty ot rob ly bacter1 l me on1 • 
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In th1 · rou luns biopsy v u a to d1agno two 

c aea of b c eri 1 pn umon1a ft de . th h re th ant ortem 
o 1 bad b n pul onary 1nf ref.ton d t berculos1 a; 

ocl ted 1th cu\ on c 

n mir1t1; 

hown to be a pneu on1a 

chronic st phylococcal. u o la a dl gnoaed 
at y rro:n the b1o sy. 1'1 din • • c ro 1e bronehopnau on1a 

as ahom ~o be p tbolog1cally s1 1lar to ehron1e lobar 

little 1nfo tion obt ne in conn ct1on 

with · ronehopn · on1 ssoelat a w1t all rg1c th · but. 

aller_1c lung was prob 17 exelude4; 

o e th b1o y me.Be t.h& et tolo:gy or the 

obscure. 

: 

d tn ~ l t,. 

~-mon1a van ore 

O. • ( C. ale .49 y rs) v C of o ro 1c cona t1ve 

o di or lur~ du to hyp rteno1on. B• b d h d wo otaodea 
of hoe 1t.h 11 mo1>t1 1 con 1 r to b du to p1l onary 
1nfarct!on. on his lat ~ ts 1on b co~pl ~ d -t na.1.n 

1n 

and C 

rlg t ob st, roduc d hea lly bl~o ta.1n 1 put.u 

it.at.ion re he · d 1n the upp r ch st. Ju9t to tbe 
rlght or . th tarn • R d1 d thr a.ys lat r 1n a er · 

con;aat1v tatlure. Lung biopsy a n rtor ad (u tng a 

19 5 U! n1rat1ng naedl wtt.ho t, t.ylett ) 36 houN att r 

ear hawed uch bloo, not 1nt'r quent heart 

f'a1lur cell and 1n one ar th se s eme as octat d with 
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t1br1nous s . L1ttle info at1on w obtained rrom 

th1 fir t lung biopsy . 

C E 20: 

H. du P . { C. le 33 years) w 1tt d wlth con t1ve 

clll'di c fa1lur aoc1ated with nephritic 1 ion . The 

cardiac r 11ure responded to ther py but we kart r 

a is ion he develo ed a udd n p 1n in the right axilla 

an dium creo1tat1on w r h rd 1n thi rag1on . X-ray 

howe sm 11 area or upn u on1c" consol1d t.1on 1n the right 

1 ob . H1s t perature. w n v r or than 99 degrees . 

The lung b1op y at r18l wa ter1l and the histology 

howed se of a t1br1nous at rial with rather scanty 

c 11 a1nly all crophag e and ta1r nub rot pol1-

rnoi,,h . Th r w much blood present . The picture was 

co patibl with that ot a. pul onary infarct . He recover 4 

well without chemot.hera y . 

Lung b1ooey in thee c ea yielded little information . 

In C se 20 an ord1n ry bacterial pneumonia w a probably 

excluded. 
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t 

D •• (C. t • 14 yee.rs) w tted wtth ct l"tl 

t er. Th raw 1tr t no 1a. Sher pon ed well to 
aal1o lat but. two w lt fter a · 1 ion be d lope 
aign ot eon 011 t1on a the rt an int e. r1 t 
xlllary r g1on. Sh. 7rex1 d d light 

leucocyto 1a. Lun b1op y bow a tibrtnou or 1no 
xudat 1~ ta1r n rot 11 acroph • '!'he culture 

w n t1Ye. The cheat cond t.1on cl• re 1thout ch o-

the py. e ict.u w . co t1bl w1tb th t of lld 
e ·lJ rhe tic pneumon1a. or o s1bly pul on J infarct . 

OAS 52i 

s.I. ( • le 12 ye ra) w a a 1tted with cut rhe tlc 
rev rand all ht left a1ded card c ta1lure. ltr teno 1a 
w r & n. H ond d . to sall 1 t but 1n the econ4 
we k ud enly dev lop d 1sn or acut ne hr1t1 • conge t1ve 
e c t'a1lure and con ol1d t1on ot th whol r1gbt up r 
lob. At no t1 e b1 tem r ture o er 99. 5 greea. 
Her ponded to ersalyl and d1 it 1 d w g1ven p n1c1111n. 
Abou~ aw kl ter the conaolid \lon w a u.nchange d lung 
blo ay v d. • ter1 l w t r1le. H1 tolof31 
hoved l e ot f1br1n w1th poor e 11 re ponae 

inly 1 the ro or alt crophag s. con ol1d t1on 
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gradually re olved over a period or about a month . The 

blood urea had never been raised. The biopsy findings were · 
compatible with the d1agr..os1s of a rheumatic lung . 

In both these oases th findings were compatible with 

that of a rheumatic pneumonia although it was impossible 

to give a detinit answer . However. one was able to state 

that a bacterial pneumonia was very unlikely . 

URAEMIC LUNG. 

CASE 43: 

L.C. {O . male 12 years) was admitted in severe congestive 

cardiac failure with hypertension (blood pressure 205/155 

m. m. Hg) and a renal lesion of either acute nephritis or an 

acute exacerbation of a chronic nephritis. At the right 

base there was dullness and resonating medium crepitations . 

His blood urea was 128mg . per cent . Aw ek later there were 
more definite signs of right basal eonsol1dat1on. Biopsy 

was performed to try and distinguish whether the physical 

signs were of a bacterial, uraemic or congestive nature . 

The cultures were sterile . There appeared to be masses or 
a fine f1brinous material containing small macrophages, a 

few polymorphs , alveolar cells and cells which closely 

resemble the ordinary monoo1tes of the blood. The patient 
went steadily downhill to die in congestive failure and 

uraemia . The biopsy histology was compatible with the 



e;no 1 ot ur 1c lun • he 1 no 1nfo t1on on 
th a9p ranc ot blops7 t, r1 tr, ~hron1c 1 • 

0~ t1o d until uob 1nro at1on b co 

det1n1te L te ent t. at th1 wa. n t Ju con .,, tion could 

ot d • 

... o· t 

• • ( • 58 y a) C 1n d ot tr 1t tin C U,.h 

ro ye , d loe of wei t n ho s nese ot t otc 

tor two onth • Th was 11 ht ulln s t th r1gbt -.pex 

an x-r y how wall ark p r1 h r l roun 0 ct i.1 . 

( 1 d 61 ). Broncbo coo abow no 

F1gur 60. c 10. Figure 61. C ae lo. 
X- y Chet. PA . X-ray Ch a 
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d put w r n t1v r r tu re e . On lun 10 y 

011 

ter 

cell 

cell 

w t ncount rd. 

d 1cro co 1c ly owe 

1th 1 rga nuclei how1n 

r ob bly all ... t ( 

11 y blood 

y grou 

ter1 1 w a 

of l r« 

v r1 tlon n 1z • 

dd1t1on th r 

in 1c t1ng 

re so ra 

001 t d 1nfl 

p 1 nt 

2 and 3) . In 

of 1br1n with poly orph 

ator r otion . In 1te 
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t 

a fin 1 g 

ly d t r1or t 

th r 

d 1• 

carc1 o 

c 11 yp show1n 

c 10. 1 ur 62 . 
Lung Biopsy. teri 
C c1no Cella. 
H1 h Po er . 

Durln~ th 1 ht.en o th 

0 

tr t 

out 

l gab C 

o t.h l ·~ r . 

of th lun or t.h 

u;,pu at.ion . 

r th1 th1 

was the only c rcino of th lun_ which w • n. 

ee 

• 
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AMOEBIC ABSCESS OF THE LUNG . 

CASE 62 AND 62- 1 : 

J . M. (N . male 29 years) sustained a blow by a chain on. the 

right side of tha chee·t · two months before admission and had 

had slight pain in this region var since . For a month 

he had had a 11d diarrho a . For about a week there had . 

been an acute pisode with severe pain in the right chest, 

dysnnoea and sputum which was at first purulent and then 

bloody. H was slightly dyspno ic and pyrexial; at the 

right base there was dullness with grossly diminished air 

entry but 1ncraased vocal resonance; liver just palpable , 

of normal consistency but tender; urine contained a little 

urobilin , leuoocytea 14, 450 with 80 per cent neutrophils . 

X- ray showed a postero- lateral shadow with a rounded upper 

border in the right costophrenio angle . No chemotherapy 

was given . Dark red thick material was obtained by lung 

biopsy . This was sterile and showed no organisms on the 

smear . It consisted of necrot1o material , many pus cells , 

red cells and crystals p~obably or haemochromosen. The 

sputum grew salivary organisms only . In spite of penlo1111n 

and sulphatria.d he continued to be 111 and ran a temperature 

between 99 and 103 degrees . His sputum continued to contain 

much dark red blood and the neutrophil leuoocytos.1a was 

maint ined . The penicillin dosage was doubled with no effect . 

Sigmoidosoopy showed no abnormality. Chemotherapy was 

stopped an4 th patient still did not improve. He was started 
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F1~ure 64. Ca .e 62 . 

X-ray Oh st . P. 

Clo e up view to show 
rounded abadow 1n right 
co to-phren1c ngle. 

on em t1n and tter the third 1nJect1on b1a temperature 

bee normal and he r m 1n d apyrex1al . d subsequ ntly made 

a c plei ly, uneventful recovery; the 1 s1on at tJle r1ght 

bas cona1d rably dtm1n1shed 1n 1z • Aft r these enth 

metine 1nJ o~1on another lun biopsy (62-l) yi lded eells . 

comp t.ibl wl th normal . It this had been 1nf oted 

b. mat the biopsy material should no~ have been aterl.l 

and th patient would bavs responded to ch moth r py . It 

the h a.to was not. 1ntec~ed why bad ther be n tbl acute 

nlsod -? The biop y material clos ly r sembled amoob1o pus 

nd the respons ~o amet1ne wa dr tic . 1t.hout the 

1nformat1on obtained by lun~ biopsy this cas ould have 

b en ubJect to a very v1de rang ot pecul t1on . 



BRONCHI~CTASIS WITH 

CASE 44 D 44- 1: 

~.R. (G. f m. 18 years) ga a history of pl ur1t1c pain 1n 

th l ft ch st , dy pnoea and fev r1sllness for on day . On 

1nat1on he appa rd to be an ordinary un umoni with 

le.rt lower lobe consolidation with a 11ttl o erlying fluid .; 

There as high n utroph11 leucocyto is . h clinic l 

dia[5tlO 1 ppea.r d t.o be confi d by th -ray. he re • 

ponded gr dully to chemoth rapy . on the tif~b day an 

at,t pt w ad to aa 1r te the rluid.; No fluid w ob-

tained but me.ll particle ot ti au found in th local 

ana sthetio ne dl wer x 1n d . Tb econ 1st d of den •lJ 

packed a se of polymorphs possibly with fibrin . The 

cultur S W8l'i n S tive. F1v d y later an orthodox lung 

biopsy (44-1) W B tte pt, d d t de tb of about 3 e • 
thick er y pus was obtained (a out 3 1 . er s 1rated) . 

This u sterile . Th p n1e1111n do w doubled 

d over about. a month complete esolut.1on gradually took 

lace. Bronehogr howed bronchi ctasi of th anterior 

and ost-erior basal s gm nt of th l ft lower lobe ._ tr1 th• 

ou~ lung biopsy on wou d have coe tad this c a pneu-

mon1a with slow re olut1on secondary ~o bronohleot 1. The 

first biopsy probably obtained at,eri 1 from th w 11 of the 

b cass d with th eecond the bsc a 1ts lf' was probbly 

aspir t.ed. On ust conclude that this was a ease ot lung 

ab c s as oc1ated with bronchi ctasia . 
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CONGENITAL CYSTIC LUNG. 

CASE 27 : 

N •• (C . f m. 14 ye rs) pre ent d w1th eough d haemo tys1s 

and straight X- ray of th chest showed an ppearance 

suggestiv of cong nital cyst 1n th r1 t upper lobe . 

Figure 65 . Cas 27. 

Bronchogram. PA. 

Close up view or right 
upper lobe to show cysts . 

Fi ure 66 . Case 27 . 

Bronchogram . Lateral 

Close up vi w to show 
cysts . 

She ran a ali ht pyr xia and th blood showed a light 

leucocytosis . She produeed only one sp cimen of aputu 

from which th re was grown a good cultur . of Fried.lander's 

bacillus . The ossib111ty of low grade Friedlander 
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b c1llus infeet1on could not be excluded and she "refused" 

to produce any more sputum .. Lung biopsy was performed 

and the histology was compatible with a very mild 

inflammatory condition. The biopsy material was sterile . 

Bronchogram confirmed the diagnosis of congenital cystic 

lung or possibly a bronchiectasis sicea~ Lung biopsy 1:n 

this case was very useful to determine if the organism 

isolated from the sputum had its origin 1n the lung . 
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It hould be emphasised th t the lun~ bio y t r1 

mu t cons dered together with a clear picture of the 

clinical state of the patient . It was not vory otten th t 

the lung biopsy bacteriology or histolo o wo l ~ive 

the diagnosis . The chief value of "t>iop y was when the 

findings ware compatible with one diagno 1 and ma e other 

diagnos s unlikely . It was o tat one cul t t 

more than this . It must be r alis that the 1 ost1c 

interpretations of the bove case w r bas d n n 

experience of only 94 spiration and that ther a little 

or no 11taratur w which on coul co re th re ults . 

'l'h histology or · th lun biopsy of pul on ry con ition 

will bs nlaced on a firm basis only fter any hun r ds of 

cas a have bean reported . The bove work houl be con­

sidered very uch as a preliminary report . 
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ASBESTOSIS . 

one of th most surprising results of this investigation 

was the incidental discovery of asbestos bodies 1n the lungs 

of four ca.sea . In two of these (Cases 23 and 38) the 

asbestos bodies ware very sc ty but in the other two cases 

they war numerous (Cases 34 and 41} . In none of these 

eases wa th r any history of contact with asbestos . Three 

of the cas s (23• 38 and 41) were admitted with acute 

pneumococcal lobar pneumoni and resolution took place 

perfectly normally . Case 34 had widespread pulmonary 

tuberculosis. These patients apparently did not have 

"asbestosis" . This was defined by Merewether as a specific 

occupational disease of the lungs caused by the 1nhalati9n 

of asbastos dust and characterised by the progressive re ­

placement of the essential active functioning tissue of the 

lung by inactive non- functioning fibrous or scar tissue . 

Lanza (1938) mphasised that the presence of asbestos bodies 

in the lung signified exposure to asbestos dust but could 

not be de anded upon tor a diagnosis of asbestosis . Asbestos 

is used for many purposes , especially for roofing, and 

these at1enta probably were occasionally exposed to the 

asbestos dust . The asbestos bodies were shown very well in 

the biopsy material and lung biopsy should be a valuable a.id 

in th diagnosis of suspected asbestosis . In neither of the 

two cases where sputum was available (Case 38 and 41) were 

sbestoa bodies found in ordinary sputum smears . 
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ASB! ,'l'OS l't(HJt ES. f!1'Hl 
J , . " · ti :::c:: ,_ 

. . 

~1 ure 71 . Case 38 . 

011 iners1on . 

Fi u 72 . Case 41 . 

011 Im r 1on. 

1gur 73. Caae 41 . 

011 Im ra1on. 



• I 

1 re 75 . C e 41 . 

011 I m r 1on. 

155. 
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SEOTION IV 

THE PATHOGENESIS OF THE NORMAL 

RESOLUTION OF ACUTE LOBAR PNEUMONIA. 
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THE PATHOGENESIS OF THE NORMAL RESOLUTION 

OF ACUTE LOBAR PNEUMONIA. 

A REVIEW OF THE LITERATURE. 

The classical description of the etiology and 

pathogenesis of lobar pneumonia may be found in any textbook 

of pathology. The two or three printed pages gives little 

indication of the years of patient research, the numerous 

animal experiments, the examination of human autopsy material 

and the endless speculations on the origins ot certain of 

the cells that take part in the inflammatory reaction. In 

this er of antibiotics lobar pneumonia ls cured 1n most 

eases with relative ease and interest in the pathology 

of this condition has waned. There has been a little work 

done on the pathology ot pneumonia induced in animals 

which were then treated with sulphonamides but , to my 

knowledge , there is nothing at all known about the changes 

in the lung which occur when an artificial crisis is induced 

with penicillin. The difficulty is that patients no longer 

die of pneumonia and autopsy material 1s not available. 

The present report deals with the results obtained by lung 

biopsy of living patients at different stages of their 

illness during chemotherapy and treatment with antibiotics . 

Pneumonia, as a clinical entity, was recognised in 
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ancient times by Hippocrates (470- 370 B. C. ) and his 

successors but 1t was grouped with many other acute 
pulmonary conditions under the term "peripneumony" . However 
bacteria, which appeared to be pneumococc1 , were found 1n 
the consolidated portions of lungs of Egyptian mummies 

thous·ands of years old. 

The d1f'f'erent1a.tion between pleurisy and pneumonia was 
apparently first made 1n 1700 by De Kan1lreld and soon af'ter 
by Valsalva and Morgagni. Auenbrtlgger (1761) 1ntrodueed 
the techn1e or percussion in the clinical study of pneumonia 
and Laennec , after developing the art or auscultation, was 
able to differentiate pneumonia from pleurisy by clinical 
methods . 

Boerhaave (1728) was credited as being the first to 
spa.rate lobar pneumonia from other forms . The first 

accurate descriptions of the pathological changes found 
in the lungs were made by Laennec (1819) , Cruve1lb1er (1829) 
and Rok1tansky (1842) . Seiffert (1837) introduced the term 
11 broncbopneumon1a" and Rokitansky recognized the difference 
between this form and the form now known as lobar pne~onia. 

The pneumococcus "blushed unseen" until Sternberg (1880) 
injected some of his saliva under the skin of a rabbit. and 
found that a fatal septicaemia ensued, the blood containing 
great numbers of' oval micrococc1 . His pa.per published in 
1881 , was accompanied by a photomicrograph showing capsu-
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lated d1plocoeci.. About the same time Pasteur did a 

similar experiment with similar results,. Talamon (1883) 

isolated the pneumococcus from material obtained by lung 

puncture in cases of lobar pneumonia and concluded that 
pneumonia was an infectious disease produced by a special 
microbe of oharaoterist1o laneeolate form . The pneumococous 
was destined to become one of the most thoroughly investi ­
gated organisms. It was classified by Dochez into four 

big groups and 1n 1929 Cooper separated Group IV into 29 
different types . 

Lung puncture was used not infrequently to obtain the 
causal organism (Patella 1888, Tch1stov1tch 1904, Eyre 1910, 
Rosenow 1911, Liater 1916 , Clough 1917, Netter 1918, Nuzum 
et al . 1918, Thomas and Parker 1920, Glynn and Digby 1923) . 
After a refined concentrated antiserum was made possible 

by the work of Felton (1924), Biopsy played an important 
part in obtaining . rapidly pure cultures of the organisms 

especially in cases without sputum (Stewart 1930, Alston 

and Stewart 1930, Cruikshank 1931, Shibley and Rogers 1932, 
Sappington and Favorite 1936) . From 1936 onwards no paper 
could be traced which dealt with lung biopsy in lobar 
pn umonia. 

THE PATHOGENESIS OF LOBAR PNEUMONIA: 

This was to a large extent worked out, on experimental 

animals - dogs , monkeps, rabbits, guinea pigs , rats and 
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mic have all played their part. 

Exper1menta1_ lobar pneumonia was produced for the 

first time in dogs by Lamar and Meltzer in 1912. This was 

done by intubation of the pharynx and 1nsufflat1on of the 

lung with the organisms. In a very careful and basic 

investigation Blake and Cecil (1920) ·used monkeys as their 

exp rimental animal. A broth culture of pneumococoi was 

introduced through a needle which had been inserted between 

the tracheal cartilages just below the larynx. Spraying 

of the nose and throat with the culture and subcutaneous 

and intravenous injections did not cause pneumonia. The 

evidence was conclusive that lobar pneumonia was broncho­

sa•c not haematogenous in origin . They showed the 

pneumoooccus to bs definitely the specific cause of lobar 

pneumonia. Their theory that the pneumococc1 spread 

through the lung by way of the per1vascular, per1bronch1al 

and septal tissue , and the lymphatics was subsequently to be 

proved incorrect. Detailed descriptions were given of the 

histology of the various stages of engorgement, red and grey 

hepatisation and resolution but the macrophage reaction was 

not stressed. 

Ga.ek 11 (1927) did a aeries of xperiments on rabbits 

into which he introd.ueed the pneumooocoal culture via a. 

cathater through a tracheotomy . The importance of his work 

was that as the infecting dose was increased there resulted 



a progressively more extensive lesion, nam ly broneho­
pneumonia, lobular pneumonia, lobar pneumonia, lobar 
pneumonia pius septicaemia and finally septicaemia only . 

The work of Blake and Cecil was confirmed on doss by 
Terrell , Robertson an.d Coggeshall (1933) . They emphasized 
the part played by the "macrophage r action" in resolution . 
During the stages of red and grey hepatisation the alveoli 
were filled with polymorphs and only very occasional 
macrophages were present . The onset ot resolution was 
characterised by the macrophag reaction. - Early in resolution 
the macrophag s were few 1n number but actively engulfed 
polymorphs , rad cells and pneumococc1 . Toward the end of 
the process they were practically the only cells seen in the 
exudate . 

R 1mann (1938) described the initial process spread1.ng 
by dir ct extension from alveolus to alv olus through the 
pores of Kohn, by way of the lymphatics and blood vessels , 
and through the bronchioles via the infected oedema fluid 
and exudate . However , it was only in 1942 that Loosli 1n 
his experiments on dogs and onkeys proved that the method 
of spr ad was almost the same as Reimann had postulated. He 
showed that the inflammatory process was primarily 1ntra­
alveolar and intrabronchial . The pneumococc1 spread within 
the air spaces as a result of the dissemination of the 
infected oedema fluid directly from alveolus to alveolus 

\ 
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through the pores of Kohn and from bronchiole to bronchiole 

as a result or repeated aspiration during breathing and 

coughing . Gravity also appeared to play an important part 

in the direction of spread of the infection within the lobes. 

The organisms spread to the interstitial tissu seeon~arily 

from the , alveola.r spaces . Once 1n the interstitial tissues 

they appeared to be the important source of infection 

producing baoteraem1a but were not important in the 

mechanism by which eonsolidation was produced. The spread 

of organisms to the interstitial tissues bore no relation 

to the extent or intensity of the consol1dat1on. 

Them chanism of the crisis has been the source of 

very considerable speculation and it is not the purpose of 

this paper to review the innumerable theories that have 

been propounded. Blake and Cecil (1920) quot d Neufeld and 

Haendel , Cole and his co-workers, Blake , and others as 

attributing recovery in part to the development or humoral 

antibodies and these antibodies were shown to appear at or 

about the time of the crisis . Lord (1919) suggested that 

recovery was due to local biochemical changes in the course 

of which the acid death- point of the pneumococcus was 

reached . Gaskell (1927) considered that there was an 

increasing liberation of andotoxin from destroyed pneumo­

coco1 up to the fifth day and the crisis was due to the final 

neutralisation of endotoxin by the defences of the body two 

days later. Reimann (1938) summarised the various theories: 
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{l) Neutralisation of toxins - but the existenc of a 

circulating toxin in pnoumonia has never been demonstrated. 

(2) Loss of virulence or sudden death of pneumococc1 probably 

due to the accumulation of protective substances - but the 

lung biopsy studies of Patella (1888) , Tch1stov1tch (1904) , 

Rosenow (1911) and Thomas and Parker (1920) showed that 

positive cultures might be obtained during the critical fall 

in temperature and even days after the crisis whilst nega­

tive cultures were not infrequent before the crisis 

occurred:. In addition Reimann stated that at the crisis the 

blood did not always possess pneumococcidal properties . 

(3) The crisis represented a form of anaphylactio or allergic 

reaction - this theory was difficult to prove or disprove . 

(4) M1crob1o dissociation - where there was a change from 

virulent oapsulated to non- virulent non-eapsulated forms; 

but the non- oa.psulated "s" and "Rn forms were but rarely 

encountered at any time during the disease or 1n convalescence 

and unchanged virulent forms 1ght be present in the blood 

stream and lung (see Patella, etc. ae above) even after the 

crisis. 

One must conclude that the mechanism of the crisis 1s 

not und~rstood. A possible modern source of enquiry may 

be along the lines of Selye•s "adaption" where endocrine 

reactions play a major role. 

The mechanism of the initial acute stages and the 
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theories of the crisis have been briefly reviewed for the 

sake of completeness~ The concern of this paper is with 

the proce s of resolution . 

All authors are now agreed that the macrophages play 

a maJor role in bringing about resolution . As early as 1900 

Pratt described the occurrence of macrophages in the late 

stages or pneumonia. Mallory (1920) observed the appearance 

of "endothelial leukocytes" in large numbers in the stage of 

resolution . Loeschcke (1931) described macrophages as 

replacing the polymorphs of the exudate in the late stages 

of pneumonia and assigned to them the function o.f the 

removal of fibrin. Fried (1934) called attention to the 

prominence of the macrophages in the resolution of lobar 

pneu onia and he also described the progressive mob111.aation 

of these calla in experimental allergic inflammation of the 

ltmgs . 

Robertson and Uhlay ( 1936} ma.de a very accurate and 

painstaking study of ninety separate lobe lesions in forty 

autopsy cases of human lobar pneumonia . They were particularly 

interested in the changes that occurred in the macrophage 

system. The age of the lesion was determined from the day 

of onset of the oond1 tion and from repe.ated X-rays . Cultures 

from the lungs showed that the series was representative of 

all four groups of pneumoooce1. 

They demonstrated that the macrophages gradually 
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replaced the polymorphs , the total number of cells composing 

the exudate diminished, the fibrin disappeared progressively 

and open spaces appeared in the air sacs . No difference 

in the cellular response was detected between the various 

types of pneumocoocal pneumonia. 

The appearance of the macrophage reaction was not 

confined to any one stage but in lesions up to the fourth 

day the reaction was relatively sli ght in degree and occurred 

in a smaller percentage of the lesions than after this period. 

Until the stage when some of t he lesions began t.o show a 

well marked macrophage reaction (fifth day) the intra­

alveolar exudate was predominantly polymorph in nature . Even 

after the fifth day the great majority of the lesions showed 

this same cellular picture , and it was not until the tenth 

day that the macrophage became the predominant cell of the 

exudate. In no case was resolution observed in the absence 

of the macrophage reaction. 

In all six eases dying at intervals or six days to two 

months following recovery from lobar pneumonia there was a 

pronounced macrophage reaction. 

Pneumocooc1 _were present in large numbers 1n the great 

majority of the lesions up to the seventh day. From the 

fifth day onwards a certain percentage of the lesions 

contained tew pneumoeooci ; after the ninth day only one case 

out of eleven showed many organisms and 1n the other ten eases 
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pneumocoec1 were few or absent. 

During the first 24 hours of the evolving inflammator y 

process the pneumococoi ' were , for the most pa.rt , free in the 

oedema. fluid . After this stage they were observed to be 

principally within the phagooytie cells . As the macrophage 

reaction developed there was a corresponding diminution in 

the number of pneumoooce1. Disappearance of the pneumococc1 

occurred only when the macrophage reaction was well advanced. 

Sections showed that the macrophages were capable of 

engulfing and d1geat1ng large numbers of organisms . The 

most active phagooytos1s was observed where macrophages were 

first appearing in heavily inf'ected regions. Scores or 
pneumococci could be counted not infrequently within a single 

cell . In regions where the macrophages were the predominant 

cells usually few or'' no intracellular pneumococci could be 

detected. The macrophages showed an effective intracellular 

digestive power which was in sharp contrast to that shown 

by many of the surrounding polymorphs . The latter calls 
:~ -

containing well preserved pneumoaocci were :frequently 

observed in the immediate neighbourhood of macrophages 

fille d with partially digested forms. The number of polymorphs 

within the macrophages could account for the disappearance 

of a considerable portion of these cells from the exudate. 

The leucoeytes and their contained pneumoeoeei appeared to 

be destroyed effectively and rapidly by the macrophages . 

No evidence of extra.cellular destruction of pneumococei 
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could be detected, 

The finding of olea.r zones surrounding macrophages 

d1str1buted in t'1br1n masses suggested that they exerted 

s ome kind of lytic _act1on on the fibrin . 

In the pneumonias due to other organisms (streptoeocci , 

staphyloeocc1 , gonococci) the macrophage reaction appeared 

in its well developed form in the older lesions and was 

accompanied·ny resolution and a. diminution in the number 

of microorganisms present ~ 

The macrophage reaction preceded and always accompanied 

resolution and was thus closely associated with healing or 
the lesion. 

Neither i~ their studies of canine pneumonia nor 1n the 

human disease was it possible to discover a constant 

relationship between the appearance of circulatory immune 

substances an«;i the development of the macrophage reaction 

in the lung lesion . They concluded that if immune substances 

were necessary :for the adequate functioning of the macrophages , 

either they were present in the blood in concentrations too 

low for their methods of detection or they were produced 

locally in the lung. Their difficulty was solved by the 

1nvesti_gations of Wood and his co-work rs. Phagocytosis by 

cells was investigated on. various tissue and artificial 

surfaces. The conclusions were that both polymorphs and 

macrophages , when given access to a. suitable surface , will 
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phagocytose virulent pneumococc1 without the aid of an inter• 

mediary · antibody or any other tissue factor; the body 

tissues afforded surfaces suitable for the efficient operation 

of phagocytic cells in this non•antibody reaction. They 

showed that the cells phagocytose the bacteria by trapping 

them against the tissue surfaces and between the individual 

phagodyt s themselves. They termed this process "surface 

pha.gocytosia" . (Wood, Smith and Watson 1946 , Wood 1946 , 

Wood 1947) . 

Robertson and Loosli (1938) and Robertson and 

Coggeshall (1938) went on to study the maerophag reaction 

in the pulmonary :lesions of dogs with experimental pneumo­

coccal lobar pneumonia. Hadfield and Garrod (1942 , 1947) 

placed much emphasis on their work in their discussions on 

the pathogenesis of resolution of lobar pneumonia in 

"Recent Advances in Fathology" . These investigators were 

able to confirm fully the autopsy work of Robertson and 

Uhley . In addition they found that ths macrophage system 

in its inception was by no means uniformly distributed 

throughout the pulmonary lesion but was characterised 

initially by numerous more or less isolated foci which 

coalesced and spread to form larger areas . It also appeared 

that resistance to experimental reinfection depended largely 

pn the eontinued presence of these cells in the lung, and 

was strictly loo 1 . It was found that an inooulum that had 



no effect on a previously affected lung would produce a 

second ttack of pneumonia if introduced on the other side . 

There appeared to be both a local cellular resistance and 

also a humoral immunity which seemed to act independently 

of one another . This was illustrated by further dog 

experiments showing that death might result from bactaraem1a 

1n spite of an adequate macrophage reaction and consequent 

clearing of the lung; conversely the macrophage reaotion 

might fail to develop and th dogs died or lung infection 

but without blood stream invasion . 

Robertson (1938) showed that one attack of pneumonia 

conferred on an an1ma.l , he1ghtened resistance to another 

attack. The basis of this heightened i mmunity appeared to 

consist principally in a marked accelaration of the macro­

phage reaction 1n the inflammatory lesion . After recovery 

a high degr e of local immunity could be demonstrated in the 

involved lobes but this persisted only as long as the macro­

phages were present 1n the alveoli . In vitro experiments 

with macrophage and polymorph suspensions showed that the 

macrophages took up pn umooooc1 promptly and digested them 

o rapidly that sometime within an hour or two all the 

pneumooooc1 had melted away within the cell ; the polymorphs 

acted much more slowly, often taking many hours to aooomplish 

the same result, and unless the concentration of opson1ns 

was sufficiently high complete digestion did not occur. 
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Re ann (19;8) c etc th concluston ihat 1t was 

not own J t how t.he fJXUd te 1n th con 011 at d lun 

ov d. eumoooco:1 d nzy e c nable of 1ges-
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and conelu th t the al ol1 re 11n d by pith 11al 

c l , and th t. th s aller ll 1ncr n 1n 1z , 

ult. at. l c &o to larger • l t .t, r, vh11e 

l 1v1ng, r 11 ole to t,h tr t of 
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origin and formed the free macrophages . Parmar (1920) 

quoted Slavjansky (1869) a having had similar ideas to 

Briscoe . He also described the work of Haythorn (1913) 

who demonstrated that the cells constituting the lining of 

the lung alveoli in man were not concerned with phagocytoaia; 

Haythorn believed that the phagocytic cell was a wandering 

cell, of endothelial type , and suggested that its possible 

origin was from the endothelial lining cells of the blood 

and lymph channels . Haythorn was supported by Mavrogordato 

(1918). Permar1 s vital stain experiments with rabbits and 

guinea pigs suggested that the macrophages arose from 

proliferation of the endothelial cells 11n1ng the blood 

capillaries of the alveolar walls , whence the newly formed 

cells migrated directly into the alveolar spaces by passing 

between the cells lining the alveolus . After phagocytosis 

the .cells slowly returned to the inters ti t1al tissues of the 

lung, wandered up gradually into the terminal lymphatics and 

so along these channels to the bronchial lymph node and 

finally to the lymph nodes at the hilus of the lung. The 

cells did not arise from lymphatics, and alveolar e·oithelial 

cells did not have any phagocyt1c properties . Parmar con­

tinued his work and in 1923 reported that the macrophages 

in experimentally induced rabbit pneumonia had their origin 

also from the proliferation of capillary endothelium . 

Foot (1927) in a careful review of the subject presented 

arguements for and against the various theories of epithelial 
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or1g1n, onooyttc or1g1n, h1 t1ocyt1c or1 .... 1n, v soul r 

ndo~h 11 or1g1n nd lympboeytic orl in . Fro h1s own 

work on rabbi~ and human auto. at,er1 1 h cone uded 

t.h t the most likely or1 in of th pu rnonary ust cell 

fro th blood stre , and ore apeetf'1oally from the 

onoeyte 1n the blood . G f (1931) showed e;r ph1ca.lly th• 

os 1 1 1nterrelat1on h1ns b tween crophag an 

ly pbocyt , onoeytes, t1e u histlocyto, ea illa.r, 

ndothel1um and t1brobl sts an he uot·d th cb1et pro­

ponents of e oh theory . Ho definite conolus1ons ere 

re oh • Terrell, Robertson an Cog esh 1 (193.3) held 

the t eory that th maeroph -e ha.d 1ts orls1n fro the cell 

of the lveolar wall . These cells swelled up an on reaching 

a certain size became d te.ch d from their tallows and 

wan rd into the exua t as actively pb ocyt1c celle . 

Fri (19.34) w in favour of the alveolar p1thel1um 

hypoth sis 

See 

d quoted a hi uoportere Asehott, Blo 

1 ow. C rlton~ Cap~ell , Lan, Pagel , 

olio rd, flu u nln. Tch1storttch nd Ch1od1 . CertainlJ _ th1a 

11st . He felt that th point of d1 pute 

waa wh ther these cells were endodermal (Aschoff o.nd h1s 

school) or esodermel ( x1 o, Lan, Bloom, ol1eard and 

Frie) . Robert on and Uhl y (1936) stated th t they knew 

of no ooneluaive evidence on the or1g1n ot the aerophag s . 

'fh y de the 1 port t obs rvat1on that it would eem t.h t, 

acrophagas 1 ht be ob111zed trom areas outside the 

1 d1 te alv olar unit . For ex pl 1n some cases wlth an 
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obvious macrophage reaction there was no reaction of 

the septa and oocaa1onally nests of a macrophage type ot 

cell was round in areas or lymphoid tissue near blood vessels 

or bronchi. However, large mononuclears or the macrophage 

type had been only rarely observed in the blood vessels or 

the resolving lung. 

Af'ter a perusal of this very confusing and conf'l1ct1ng 

literature one can only hope that Loosli (1942) has said 

the last word on the subject. He showed in dogs that 

during the course or pneumococcal pneumonia the exudate 

changed from one consisting mainly or polymorphs to one or 

large macrophages . The polymorphs entered the exudate 

principally from the alveolar capillaries and small blood 

vessels. Lymphocytes and monocytes of the blood entered 

the exudate in the early stages of the disease along with 

the polymorphs . v At first they were inconspicuous but in the 

older lesions the haematogenous mononuclear cells increased 
a..nd... 

in numbers in the exudate ~at the same time underwent 

morphological changes. The haematQgenoua mononuclear exudate 

cells continued to migrate from the blood vessels through­

out th period of consolidation. After they had entered the 

exudate , · 1t soon became impossible to separate them into 

groups as typical lymphocytes and monocytes; they began 

to enlarge, assumed many sizes and shapes and became 

transformed into the large mdmonuclear cells which 

gradually assumed the appearance and phagocyt1c properties 
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of typical macrophages. Cells representing all trans1t1onal 

stages in the development of lymphocytes into monocytes 

and monocytes into small macrophages could be seen in the 

exudate . The hypertrophy and transformation of lymphocytes 

into monocytes and monocytes into macrophages were more or 

less complete by the time the local cells began to be 

conspicuous on the alveolar walls. The swelling and 

proliferation of the septal cells and other cellular con­

stituents of the alveolar walls could be interpreted as a 

result of the mild toxic injury due to the soluble products 

of the pneumococc1 growing in the exudate; alteration of 

the environment of the cells as a result or consolidation 
·, 

probably also played a part. They found no evidence for 

the origin of macrophages from the alveolar epithelial cells , 

fixed hist1ocytes, the local conneetive tissue of the 

septal , bronchial ., blood vessel or pleural walls , or from 

the endothelial lining of the alveolar capillaries. 

It is comforting .to think that 1r th1e theory of 

origin is correct then the inflammatory cell response in 

the lung falls into line w1th t~e cellular response to 

1nflammat1on 1n all other parts of the body. It is this very 

tact that makes the work of Loosli so acceptable. Maximow, 

Bloom, Taliaferro and co-workers. Kolouch , and others found 

t hat, in inflammation in general , the blood leucocytes 

constituted the chief source or the cells which appeared 
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ta t-he 1nvol ved ar • The maoropb sea, vbich eventually 

rs-pl eed th polymorpba, wer d. rived princlpallJ from tbe 

b m ~ogenous 011onuclaar ce1l ( 1 . pbooyt.e and monoeytea) 

f"ter they h . antered th xudat • Tb 1.nfl matoey 

proc a 1n ~h lun~e d1f~ered fro that or ordinary 

lntl t1on els whar onlf 1n th~ th a llul exudate 

ant.er d spaces not normall oooup1 d by oell. Menkin {1940) , 

in de or1otns 1nf'lammat1on 1n gen ral , r torr d to ~he 

ao:ronhag as sc :v: ngers wh1ch eng O!'.ed cti v ly in .ngult1ns 

and diges~ing polymorpbs, rad nell and v lou neoro~1o 

ater1al re ul t.iog from tbe acute inn tion. In ·f.be 

pol orph there was an intr cellular enzyme (leueoprot;ease) 

wb1oh acted 1n a &lightly &lkal1n or neuirat medium and 1n 

the cropbage an enz)-m• ( lymph.oprotea ). wb!cb ca.used act1 ve 

dig~ t1on ot prote1n 1n a weakly aeid m d1 • 'l'tle under~ 

lyin chanism 1nYolved 1n th e llul qu c dep.."!nded 

on ·t.h pro·'uction of a local c1dosls in th inflamed rea. 

Tb correlatlon b tw nth pH and .the cytolog1c~l p1~turo 

sugg sL d th&~ th hydrogen ion concen r tio wa the 

f'actor co ,dl t1on1ng th cellular tt rn or the exudate. 

Tb m eh is or local ae1dos1a 1.n 1nnamma.t1on was referable 

to ~ loea.1 d plstlo.n of th lk 11 r s r e. .:. is. in turn. 

ap ar to b du& to a di turbanc ln the int rme•1_1a.ry 

carbohydr-at m ~ bolism in tlul to or 1noreas glyco­

genolya1s whicb t vour d tbs production of a tru laotlc 

cid · c.1do&1s. It baa st1ll to be prov d that these 

' . eam oloch 1.cal ebang s .a.lao occur ln the lune. 



Al.though it has been shown that the inflammatory 

process in lobar pneumonia is not divide d into definite 

static phases , four stages are usually described -

engorgement, rad hepat1sat1on, grey hepatiaation and 

resolution. It will be necessary , for convenience , to use 

these terms 1n this paper and thus the description of 

Boyd (1938) , as an example of what 1s generally accept ed, 

1s given. Other textbooks on pathology differ but little 

from that of Boyd. During the stage of engorgement the 

capillaries in the alveolar walls are intensely congested, 

and large numbers of pneumococc1 lie in a fluid exudate . 

During red hepatisation the alveoli become filled with 

f1br1n and well preserved polymor phonuclear leucocytes . 

During grey hepat1sation degeneration and softening of the 

exudate takes place . The various constituents of the 

exudate have lost their freshness , the nuclei of the poly­

morphs become blurred and indistinct, the red blood cells ·. 

have vanished or appear as mere ghosts . and the threads of 

fibrin are clumped together into amor hous masses . Macro­

phages appear in the exudate and in the stage or res olution 

the exudate consists of little more than disintegrating 

nucl 1 , granular debris . and monon.uolaar phagocytes . 

D1ffereno~ of opinion lie in wh re grey hepatisation ends 

and resolution begins . 

Most of the work on the pathogenosia of lobar pneu-
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mon1a has been done on animals or on human utopsy materi al . 

Gaskell (1927) ruefully admitted that the opportunity seldom 

arose to make a complete pathological xam1nat1on of the 

earlier or later stages. The clinical condition when such 

an opportunity did arise , was so different from that of the 

same stage of an uncomplicated lobar pneumonia that the 

criticism could always be made that the conditions found 

were not comparable in the two cases . Robertson and Uhley 

(1936) also felt this difficulty for they stated: "but as 

to whether the cellular changes occurring 1n the consolidated 

lung during recovery from the disease are identical with 

thos observed in the resolving lung at postmortem, our study 

provides no data.'' . 

Curphey (1935) seems to have clarified the posttion 

and Robertson and Ohley (1936) and Robertson (1938) quoted 

his work: "Curphey has bridged the gap between our experi• 

mental observations and the postmortem studies by means of 

biopsies performed on the lungs of patients during the 

cours of lobar pneumonia. He showed that the cellular 

reactions which we have observed in the r solving lung after 

death occur during recovery." Unfortunately only an abstract 

was available on Curphey ' s investigations and as this was 

so pertinent to the present investigation it is quoted in 

full: 

"Biopsy sections of the lungs of patients suffering from 

lobar pneumonia were obtained from a si,rias of recovered cases 
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at d1tr r nt ata.gee ·of their d1se s 

at. po t ort 1n which autop y was not 

w 11 s from cases 

1tt d . 'The 

obJ ct - to det rm1ne whether th hietiog n s1 of this 

prooe s 1ffered in recovered case fro that u ually seen 

1n pot orte stud1 a . Fr th ater1 l va11 · le 

c rt in definite cban e e be noted 1n the p r1cap1llary 

h1st1oeytes in the early tage of the di eas which would 
~ 

ugg t that these cells play det'1n1t defensive role . 

C rtain inter st.ing changes are si 1larly noted 1n the 

alveol cap1llar1e ' • In th d1scu ion that tollowed the 

question ot empy maw ra1sed and Curphey repl1 d that the 

incidence w no grea t r in the b1op 1ed grou . He felt 

th t th p thology of the recovery fro lobar pneumon1a 

could not tud1 d on th uto sy table . This at:ract 

revealed very little but on ust. accept the t. t ment, or 

Robertson, who probably ttended the reading ot the paper 

t th American soc1 t1on or Patholog1 ts nd B cter1olo• 

gi ts, that Curph y confirmed in 11v1n p t1enta the 

eonclua1ons drawn fro experimental and autop y terial . 

A great amount or work bas clar1f'1ed the pathogenesi of 

lob r neu on1 which runs its ooura uninterrupted by 

opec1t1e th rapy; but what happens 1n the ,luru~ when the 

pneumoeoeci are destroyed, not by the bodx :eroce s s alone , 

but with th help or or oen1c1111n? Thia 

f'asc1n ting proble seems to have intrigued few investigators 
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and the only papers one was able to find on the subject were 

by Wood and Irons (1946) and Wood, McLeod and Irons (1946} . 

Experimental pneumocoecal pneumonia was produced in albino 

rats by the 1ntrabronch1al inoculation of Type I pneumooocc1 

suspended in muein . Bulphapyr1d1ne was started six hours 

after the 1noeulat1on (250 mg . orally and then 125 mg . 

every 12 hours). During the first 18 hours the drug 

apparently had little effect but at the end of this time 

the pn umococc1 in the oedema zone began to show striking 

changes in their morphology , 1nd1cat1ng bacter1ostas1s. 

Forty- two hours after the start or therapy the oedema zone 

had disappeared, the pneumonia had ceased to spread, and the 

pneumococci at the margin or the lesion were being phagocy­

tosed by polymorphs . At 66 hours macrophages were numerous 

and seemed to be taking an active part in destroying the 

bacteria. By the fourth day no pneumococci were seen and 

after a weak there remained only macrophages in the rapidly 

clear.1ng alveoli . Using leucopenic irradiated rats in simi• 

lar experiments they showed that polymorphs did not occur in 

the exudate and instead macrophages appeared and actively 

phagocytosed the pneumococci . In a very ingenious series of 

experiments it was proved that phagocytosis was related 

neither to natural nor ac~uired type - specific opsonins in the 

blood serum and this led on to the theory of "surface phago­

cytos1su . 

The present work developed into an investigation or 
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those changes that occurred in the lung af ter the admini s­

tration of pen1oill1n and sulphonamides in living human 

patients with acute pneumococoa.l lobar pneumonia . 

LUNG· BIOPSY STUDIES OF HUMAN PATIENTS DURING THE NORMAL RE­

SOLUTION OF ACUTE LOBAR PNEUMONIA TREATED WITH SULPHONA­

MIDES AND PENICILLIN . 

It 1s felt that at this stage it is n~cessary to define 

what is meant by the terms a.cute and chronic lobar p~sumonia . 

By acute lobar pneumonia is meant one which runs an uncom­

plicated course to complete clinical and radiologi cal re­

solution within thirty days of the commencement of adequate 

chemotherapy or a.nt1b1ot1c therapy or both. A chronic 

pneumonia is one which presents in a similar manner to an 

a.cute pneumonia and appears at first to respond like the 

acute case except that the temperature is frequently more 

persistent; although the patient ' s general condition is 

excellent clinical or radiological signs of consolidation 

remain for many weeks and even months but eventually com­

plete resolution does occur without any serious r s1dua. . 

The definition of chronic pneumonia. will further be clari ­

fied under the seet1on on this subject . A few cases will 

fall Just over the 30 day limit of the acute pneumonia, for­

example , slight radiological signs might eventually clear 

about the 35th day . These cases are probably best included 

in the aeute group . It will be shown that all cases are 
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simply gradations of the same process and 1t ia or little 

importance into which group these intermediate oases fall• 

Twenty seven lung biopsies were done on twenty one cases 

of acute lobar pneumonia . As will be seen from Table 11 

the shortest duration of the illness after chemother apy was 

12 days and the longest 31 days . An exception was _Case 50 

with a duration o.f 43 days . This was included in the series 

because he was a. classical acute pneumonia, radiological 

signs continuing prob bly b cause of the accumulation of 

fluid after the -biopsy had induced a pneumothora.x . This 

case will be remembered as the one where tbe pneumothorax 

occurred because the point of the biopsy needle was in the 

pleural cavity and not in the lung when the stylette was 

withdrawn . In Case 9 it was uncertain when radiological 

resolution took place as he left hospital before the last 

X- ray could be taken . However, clinical resolution was 

complete af'ter 14 days and an X- ray taken 13 days af'ter the 

beginning of chemotherapy showed resolution to be well 

advanced . It was felt reasonable to include him in the 

acute aeri s. In Casa 56 the time of the onset of sympt ,oms 

was uncertain as the patient was mentally deficient and had 

little idea of how long he had been 111 . In Case 60 again 

the duration was uncertain as the patient refused to stay 

longer 1n hospital but clinical resolution had occurred 

after 9 days and X- ray only four days after admission 

had shown marked resolution . In Case 48 1t was known that 
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r solution. 

D a Dy 

0 8 46 15 43 

5 22 22 14 14 

54 13 23 12 22 

55 23 35 18 31 

56 C rt n C rta1n 8 14 

57 17 34 13 30 

60 13 Unc rt- n 9 e rt in 

67 10 24 5 19 

71 35 35 29 29 

72 31 35 25 29 



C • Ch o-- o . t.h r p . 
• 

D 1 • 

1 

2 9 11 

3 41 2 ys. 
( nd ) 

50 11 

26 1 day 
( ) 

4 28 6 ho r 
( P ) 

5 l d 
{ ) 

put, 1op y 
Cult. re Cultur 

0 
t, Po . 

g. • 

09 . 0 • 

- • 

0 
l)Ut • • 

g. 

iop 1 H 

or ha. 

cropb sea 
1n qu 1 n 
cocci ot een . 
re olution . 

Pol or • 
v ry scant.7 . 
he ti st.1on. 

tolo~ . 

o-
rly 

• ococc1 
d 

ooocc1 



C 

4 

5 

5 

6 

6 

o. 

4 

7 6 

6 12 

2.) 

42 

ur t1on 
) 

hour 
( ) 

hour 
( ) 

11. 

11 . 

5.4 5 day 
( s d ) 

6 11·. 

71 11 . 

185. 

~2 . (co 

ut.u 
Cul tu 

S • 

0 • 

• 

• 

• 

S• 

0 • 

d} 

• 

0 • 

• • 

Po • 

0 • 

• 

0 • 

Po • 

1o 1 tatolo y . 

, tew cro b 
ococci ae n . 
elution . 

neu 
d 

cro'.>h s a 

oc ec1 

cro h 
0 

te 

n . • l 

croph .... ea 
ae nt.y . 
t1on . 

or h . , rev crooh 1:t s 
trequant. n u ococ 1 

hep t.1 t1on. 



186. 

Table 12. {continued} . 

Time 
rro 
Onset 
or Case Ch mo• Sputum Biopsy 

Symp• o . therapy. Cultur Culture Biopsy Histology, 
toms. 

Daya . 

Polymorphs . umerous 
6 72 Nil . Pos . Pos . p11umococc i . Red 

hepatiaation . 

Polymorphs . Scanty 
1 4 90 mins . Neg . Neg . pneumococc1 . Red 

(P and S) h patisation. 

Polymorph a, f w macrophages. 
1 33 Nil . Pos . Pos . Pn umococoi scanty . Late 

red h patis tion. 

1 57-1 3 days Neg . Neg. acrophages . o pneumooocc1. 
(P a.nd S) Advanced resolution . 

I 
Macrophag s , few polymorphs . 

1 60-1 3 days o pn umococc1 . Fairly 
(P and S) Neg . IS• advanced resolution . 

8 55 4 days Macrophage • o pneumooooc1. 
(P and S) Neg . Neg . Advanc d r solution. 

38 
Maorophag s, few polymorphs , 

9 4 ys Neg . Neg. No pn umocooc1. Fairly 
l{P and S) advanc d resolution. 

9 45-1 6 days Macrophag s. o pneumoooco1. 
. (P and S) Neg . eg • Advanced r solution. 

10 51 2 days Macrophag s. No pneumocooci, 
(P and S) Neg . Nag . Advanced resolution. 
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Table 13 . (continued) .. 

Time 
from 
Onset 

of Case Chemo- Sputum Biopsy 
Ch mo- o . Therapy Cultur Cultur Bi opJy Histology 
therapy 

Dys 

" 
0 - 1 28 6 hours No Neg . Polymorphs . No pneumococc1 

(P) Sputum seen . Red hepat1sat1on . 

.. 
Polymorphs , few macro-

0 - 1 60 12 hours Neg . Neg . phages . No pn umococc1 
( -: ) seen. Lat red hepat1sat1o n 

Polymorphs , f'aw macro-
0 - 1 56 12 hours Neg . Neg . phages . No pneumococe1 

(P and S sen . Lat red hepat1sat1o n 
' 

26 
Polymorphs . Pneumococc1 

1 1 day - eg . very scanty . Re 
{$) hepat1sat1on. 

l 45 l day - Neg . Polymorphs . o pneumococci 
(S) s BJ2 Red hepatisation . 

1acrophages and polymorphs 
2 41 2 days . Ng . Neg . 1n equal numbers . Pneumo-

{P and S ) cocci nots n. Eat\j 
resolution . 

2 51 2 days acrophag s . 0 pneumo-
(P and S) Neg . Neg . cocci . Advanced resolution • 

3 37 - 1 3 days Macrophages . o pneumo-
(P d s) eg . Neg . cocci . dvanced resolution 

60- 1 
Macrophage a, few polymorph 

3 3 days Neg . Neg . No pn umoc occ1 . Fair ly 
(P and S) well advanc d resolution . 

8 
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the patient had had penicillin and sulphonamide before 

admission but it was uncertain for how long. However the 

duration of his illness from the onset of symptoms to 

radiological resol ution was 18 days so he could easily be 

included in the class of acute pneumonias. It must be 

realised that one cannot vouch for the absolute accuracy 

of certain durations given as the patients were often poor 

or inaccurate observers , and sometimes spoke a language 

which was difficult or impossible to understand. In addition, 

at the time when most of these cases were done the X- ray 
. 

department was under- staffed, under- equipped and over- worked 

and it was impossible to ask them to do very frequent 

X- rays. In some cases the sputum culture was not recorded 

because there was no sputum being produced by the patient . 

BACTERIOLOGICAL FINDINGS: 

!hes are shown in Tables 12 and 13 (where F indicates pen1 -

c1111n and S sulphonamide t'.t)erapy) . Table 13 probably 

illustrates th bacteriological findings most clearly . It 

will be noted that 1n all the oases which had receiv d no 

treatment positive oulturas of pneumococci were obtained . In 

all th se cases pnaumoooco1 were seen on the smear stained 

by Gram ' s method . Pneumococc1 were reoordad as numerous , 

fairly frequent (easily found), scanty (where they were 

found but they had to b searched for) and very scanty 

(where only one or two diploeocci were found after a pro-



long d search) . On the whole u ococc1 -w re scant7 but 

1t was doubt.ful whe-t,her on should draw sn.y conclusion 

rrom tho number found on the b1op ya ear. The pneumococc1 

were u ually ly1ng fr e 1n the exudate but in some cases 

bad been lng at d by polymorphs . In two pat1enta (Cases 

42 and 67) pn umococc1 wer cultured from the biopsy mat rial 

but not from putum wh1cb waa plat d out t the same time . 

Figur 77. Oas~ 9 . -
Pneumococcl in the ' 
Exudat. . 

011 I ersion . 

Of great 1nterea~ were th r sults or oultures done · 

short.lY after th.e beg1nn1n,:i: of chemothera23 . Case 4 bad been 

t.re a.ted probably v ry 1nadequat ly with aulphad1az1ne som.e 

d.ay betor admission . He wa g1vsn on e.dm1ss1on pen1c1ll1n 

400, 000 un1ts and two tablets of sulph triad and biopsy was 



19.) • 

. 
performed about 90 minutes later. Although pneumococc1 were 

seen the cultures were negative. If the original sulpha­

diazine could be discarded one might assume that within two 

hours of the giving of pen1oill1n baoter1ostas1s had occurred. 

The actual presence of pneumococoi made it almost certain 

that the original_ sulphadiazina had had little affect; 1n 

addition the patient was still seriously 111 . 

Case 57 had had four tablets of sulphonamide six hours 

before biopsy and it was not surprising to obtain positive 

cultures. In contrast Case 28 had had 400,000 unit.e of 

penicillin 6 hours before biopsy and the culture W$S negative 

and no pneumocooci were seen. Case 60 had taken two tablets 

of sulphonamide four hourly for the 12 hours before bio~sy 

and both sputum and biopsy were negative and no pneumocoeoi 

were seen on the smear. Similarly Case 56 showed negative 

findings 12 hours after the commencement ot penic1111n and 

sulphatriad (he had received 800,000 Wlits of penicillin 

and four tablets of sulphatriad during this period). Two 

patients (Ca.sea 26 and 45) who had had sulphonamides tor 

about a day before biopsy showed negative results. In no 

case who had had chemotherapy ( e1 ther sulphonamides or 

pen1o1111n or both) for ad y or more were pneumococc1 

cultured from the s putum or the biopsy material. 

It might be argued that those oases that were negative 
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hortly after th beginning or chemotherapy were not really 

case or pneumocoecal pneumonia but were , for xample virus 

pneumonia . consideration of the case histories will 

show that they were all clinically and radiologically 

classical pnaumocoecal lobar pneumonia and that there was 

a high nautroph11 leucocytosis in all these cases. In 

addition their response to chemotherapy was as expected 

for a pneumooocoal lobar pneumonia. In several cases where 

serial biopsies were done cultuees of pneumococci were 

obtained from the first punc ture but not from subsequent 

punctures which were done at varying intervals after the 

beginning of chemotherapy. (The term chemotherapy 1s used 

to embrace both sulphonamide and antibiotic therapy). In 

no cas was a sputum culture positive without the biopsy 

culture also being positive 



195 • . 

Certain oonclus1ons may be drawn from tha results: 
(1) Providing that no chemotherapy has been given, positive 
cultur s of pneumocoooi will b obtained from cases of l obar 
pneumonia by means of lung biopsy, at least during the first 
seven days of the illness (the seventh day was the latest 
that any untreated cas entered hospital 1n this series) . 
(2) One 1nJect1on of penicillin (400, 000 units) will 
possibly cause bacter1ostas1s within two hours. 

(3) One injection of penicillin (400, 000 units) will . 
probably cause baeter1ostasis within six hours. 

(4) Four tablets of sulphonamide will probably not effect 
the pneumonia w1th1n six hours. 

(5) Sulphonamide in adequate dosages will probably oause 
baoter1ostasis within 12 hours. 

(6) There is little doubt that after a patient has been on 
chemotherapy (either sulphonamide or penicillin) for over 
24 hours the lung will be steril as far as can b ascer­
tained by lung biopsy cultures . It 1s probably a complete 
wast of time to ask for sputum cultures after the 
patient has b en on ch motherapy for 12 - 24 hours. 

Although this is a very small series and represent 
case s or pneumonia over a definite period in a definite 
institution, the results are clear cut and bear out what one 
would have expected from purely theoretical cns1derat1ons. 



HISTOLOGICAL FINDINGS: 

These are summarised in Tables 12 and 13 . In all cases 
adequate material for examination was obtained. Fibrin 1s 
not mentioned 1n the tables as it was present in all cases. 
The type of cell which was by far the most numerous 1s 
indicated simply by, for example , npolymorpbstt . Where cells 
are mentioned as "few" this means that a fair number were 
seen but in no way rivalled the number of the predominant 
cell . For the sake of brevity and relevance no mention is 
made of the many other cells seen 1n the smears , for example , 
alveolar cells , bronchial and bronchiolar epithelium and 
interstitial tissue. Although there are not a large number 
of cases in this series they f 11 into a definite pattern . 

From Table 12 it will be seen that irrespective of 
how long the patient had bean 111 b fore the lung biopsy , 
if adequate chemotherapy had been given, resolution had 
commenced. It will be noted that all patients entered 
hospital within eight days of becoming 111 . On admission 
they were started on panic1111n and aulphatria~ and there 
were no cases in this series of the acute stage of illness 
after the seventh day without chemotherapy, The one patient 
admitted on the eighth day (Case Sl) was biopsied only after 
chemotherapy had been giv~n in hos~1tal for two days . 

Table 13 shows the relationship between the histological 
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findings in the lung and the duration of chemothenpy. 

A.11 untreated cases showed the h1stiolog1cal picture 
of red heoatisation . This was wall demonstrated in Cases 
3 , 9 , 23, 42 , 50 and 72 . (See Figures 78 to 83). 'I'ha slides 
showed large masses of fibrin associated with innumerable 
well preserved polymorphs . Macroph gas of all types were 
present but scanty; small macrophages were the most fre­
quently seen type. Very occasionally a polymorph, 1n the 
process of being digested, was seen within a small macrophage . 
Not very infrequent 11 transl tional cells II were seen . The 
term "transitional cells" is used to describe those cells 
from which probably the macrophages arise , namely, lympho­
cytes and monocytes and transitional forms between lympho­
cytes and monocytes and monooytes and small macrophages . 

Those cases which showed an early macrophage response 
associated with a polymorph response and positive cultures 
(Cases 33, 67 and 71) were all admitted after having had 
symptoms for six or seven days; th se case w re approaching 
the "natural crisis'' and showed ttlate red hepat1sat1on'' • 

The case which had be n treated for a day or less 
(Cases 4, 57, 28, 60, 26 , 45), irrespective of whether the 
lung was sterile or not, still howed the picture of red -hepat1sat1on. Case 56 showed a fair number of macrophages 
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RED HEPATISATION• 

Figur 80. Cas 50. 

Poly orphs and Fibrin. 

High Power . 

F1gur 82. Case 42 

Fibrin. 

011 Immersion . 

F1gur 81. Case 50. 

Polymorphs and Fibrin . 
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Figure 83. Case 23. 
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qu nt in red h pat1sat1on . 

011 Immersion. 



200. 

After adequate chemotherapy for two days the macro­

phage reaction was found to have begun and the picture 

was that of early resolution . This was well illustrated 

in Case 41 . (See Figures 84 to 87) . 

There were large masses of fibrin associated w1 th 

polymorphs and small macrophages 1n about equal numbers . Most 

of the polymorphs were well preserved but many were smaller 

than normal and showed signs of degeneration . Macrophages 

of all types had ingest d polymorphs and many contained 

two partly digested cells . Transitional c lls were 

fre quent. 
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CONCLUSIONS: 206 . 

From a consideration of these cases one was able- to 
arrive at a dynamic conception of the cellular responses 
in acute lobar pneumonia . By the time that a pat1~nt pre• 
santed himself at hospital with d finite symptoms his lung 
was in the stage of retl ' hepatisation. The alveoli were 
filled with a fibrinous exudate in which :were numerous well 
pres rved polymorphs. Pneumococci were present and were 
being ingested by these phagocytes. Macrophages were 
always present in the normal lung but as red hepat1sat1on 
progressed especially the small typ were found in increasing 
numbers. Polymorphs occasionally became degenerate and were 
taken up by these scavengers. As the time for the "normal11 

crisis approached macrophages increased in numbers. It was 
at this stage or a day or two before that the patient 
consulted a doctor and received sulphonamide, penicillin 
or both. The pneumooocc1 were destroyed within twenty four 
hours of the commencement of chemotherapy, probably by means 
of bacter1ostas1s in the case of sulphonamide and by lysis 
in the case of penicillin. An artificial crisis had now 
been induced. Red hepat1sat1on was cut short. Macro9hage s 
appeared in the lung 1n greater and greater n~bers. These 
cells rapidly ingested the polymorphs which now had no 
function becaus the organisms they had come to combab had 
been d stroyed. More and more macrophages accumulated in 
the lung and finally most of the polymorphs had b en removed. 
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~he work was done mainly by the smru.l macrophages . Finally 
the fibrin was taken up by th macrophages which 1n turn 

lett the lung and were probably destroyed 1n the ret1culo­
endoth el1al system . In this way the inflammatory exudate 
was removed and the lung returned to normal . It would 
appear that with chemotherapy the stage of grey hepat1sat1on 

has ceased to exist . 
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or particular interest was the light that was thrown on 

th probable origin of the acrophages. tall stages cells 

w re sen that re ambled the lymphocyt a or monooytes 

normally found in the blood. In addition there were cells 

which were difficult to place in any particular class and 

these a oeared to be transitional cells , tha t is cells which 

w re 1n the process of being converted from lymphocytes to 

monocytes and from monocytes to small macrophages. It was 

of interest thab these transitional cells were least fre­

quent durins the stage or red hepat1sat1on , most numerous 

during early resolution and frequent but not very numerous 

during advanced resolution . This fitted in well with the 

theory that mobilisation of these cells was at its height 

during early resolution when the acrophages ware beginning 

to accumul ate . It was felt that the present work to some 

extent confirmed Loosli ' a theories of 1942 . There waa no 

evidence· of any increase or the alveolar histiocytes 

during the stage of resolution . 

The cell changes , described in the human cases in 

this series , were very similar to those that occurred. in 

experimental pneumonia in rats treated with sulphonamide. 

(Wood and Irons 1946; Wood, McLeod and Irons 1946). 
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As can be seen from Tab 3, Group II, five iopsies 

were done on the right upper lobe and middl lobe areas, six 

on the right lower iob, thre on th left upper lobe and 

twelve ~n the left lcwer lobe . Thus it was unlikely that 

the changes described were cont1n d to lobar pneumonia 

affecting any one particular lob. Seri biopsies were 

done on several cases to avoid the criticism that , for 

example, if Case A showed red hepat1sat1on befor chemo­

therapy, and on the fourth day after chemotherapy Case B 

showed resolution then it was not nee ssarily true that on 

the fourth day Cas A would also have shown resolution . In 

the s1x oases in which two serial biopsies wer done on each 

(Cases 45, 56 , 57, 60, 71 and 72) the altsration 1n the sSJY\e 

patient from red hepat1sat1on to reaolution wera exactly as 

expected . 

It is well known that one part of a lung ight be in 

on stage of consolidation whereas another portion q~1te 

nearby might be in quite a different pathological state . By 

lung biopsy one obtained material from only one area of the 

lung. The ne dle was always inserted into that art of the 

lung where the physical signs were the most obvious and thus 

biopsies wer obtained fro thos areas where pr sumably the 

most marked processes were occurring. Here again the value 

of serial biopsies always through the sa.m area was de ­

monstrated - these showed the sequenc of changes which have 

been described . Thus although the changes in different parts 
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of the lung my be different at any one time, for every 

1nd1 vi dual ar 

the sam . 

it may be assumed that the sequence is always 

It must b remembered that these results have been 

obtained over a definite period of time,' 1n· a definite 

hospital with coloured and native patients; - there is no . ' 

gua.r tee that were oases investigated at another time , 

1n another hospital ~1th .a differ nt class and race of 

patient the results would necessarily be identical . 

However, thes observations show a very definite pattern 

and confirm the results which one would h ve expected on 

pur ly theoretical grounds . 

re eared to b no d1 rt no in the at. ologl cal 

find1n nth Colou d nd t1 ve pat! nt. • 

As a clinician, rather than a pathologist , I was 

particularly interested in trying to relate the 5eneral 

condition of the patient and the physical sip:ns in the chest 

to the underlying pathological process and to see if one 

could predict from physical signs the pathological state of 

the underlying lung. The physical findings as related. to 

~he stage of the pathology are set out in Table 14. It will 

be seen that physical sisns gave littl indication of what 

was actually going on in the lung . All oases ehow d some 

diminished ovement of the affected aide (not set out 1n the 
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Tabl 14. 

To Show the Relationship 

Physical Signs and Underlying Pathology , 

T - Toxic; ST - Slightly Toxic; NT - Not Toxic; P - Pyrex1al; 

A - Apyrexial; L - Leucocytos1s; Percussion: D - Dull; 

SD - S11~htly Dull; R - Reeonant; VF and VR: I - Increased; 

N - ormal; D - Diminished ; Breath Sounds: B - Bronchial and 

V - Vesicular; Crepitations: M - Medium; F - Fine; 

FM - Few edium and FF - Few Fine . 

Case General Per- VF VR Breath Crepi - Biopsy 
o. Condition cussion Sounds tations Pathology . 

9 T PL D I I B - Red 
h patiaation 

23 T PL D I I B - Red 
hepatisation 

42 NT PL SD N N V Red 
Hepatisation 

50 T PL D D D B FF Red 
h pat1sat1on 

72 T PL D I I B Red 
h pat1aat1on 

4 T PL D I I V M Red 
hepatisation 

57 T PL D I I B F Red 
h patisat1on 

28 T PL D I I B M Red 
hepat1sation 

--- ,_ ,_ ,_ 



Tabl 14. (continued ) 

C G n r Per - VF VR Breat h Crepi - Biopsy 
o . Condition cussion Sounds t a tions Pathology 

26 T PL D I I V Red 
h patisation 

45 T PL D I I B - Red 
hepatisa tion 

33 T P L D I I B Late r ed 
hepatisa tion 

67 T p D I I V - Late red 
heps.tis tion 

71 T PL D I I V Late red 
h pat1aat1on 

60 T PL D D D B FF Late red 
hepatisation 

56 T p D I I B - Late red 
hepatisation 

41 T p D I I V Early 
resolutl on 

54 ST A D I I B FF Early 
resol ution 

60- 1 NT A R I I V - Fair 
r esol ution 

56 -1 T A D I I B F Fair 
r esolution 
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table) and most cases were relatively dull to -percussion 

irrespective of whether the lesion was active or resolving . 

Similar comments may be made 1n respect to alterations in 

vocal fremi tus and vocal resonance . Breath sound were often 

bronchial in spite of the presence of the cellular changes 

of dvanced resolution. Crepitations were also of little 

help as they were found associated with red hepat1sat1on as 

well as with advanced resolution; crepitations were also 

absent in some of the cases of both groups. Taking the 

individual case one occasionally did find diminished dull ­

ness, or the appearance of or increase in the number of 

crep1tat1ons as the lesion resolved. Probably the most 

valuable guide was the general clinical condition of the 

patient. If he became non- toxic and apyrexial and actually 

expressed a feelins of wall being then one could usually 

correctly predict that resolution was progressing satis ­

factorily . It must be emphasised th t the clinician' a 

ability to assess the general condition of his patient was 

the important point in deciding the progress of the case; 

the local physi cal signs were of much 1 ss importance. The 

period that has been under discussion was that critical first 

f1 v or six days after the onset of chemotherapy . It se,emed 

hardly nae ssary to state that the physical signs were impor­

tant in de term1ning when the lung had returned to norm.al or 

near normal. 
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SECTION V .• 

THE FATHOGENESIS OF THE 

RESOLUTION OF CHRONIC LOBAR PNEUMONIA, 
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T PATHOGENESIS OF TH RESOLUTION OF 

CHRO IC LOBAR PNEUMONIA. 

It is necessary to mak quite clear what 1a meant in 

this investigation by the term "chronic lobar pneumonia•• . 

A chronic lobar pneumonia is one which pre ants Just as an 

ordinary acute lobar pneumonia, and ppears to respond at 

first in a similar manner but clinical or radiological sign 

of consolidation persist for many weeks or even months in 

spit of the excellent general condition of th patient . The 

consolidation eventually completely resolves without any 

serious residua . It is important that after the acute stage 

is over thes 

apyrexial·. 

patients look and feel w 11 and are usually 

Th only abnormalities ar the physical or 

radiological signs of consolidation . In all fairness one 

should really call this condition by the unwieldy term: 

*'lobar pneumonia with slow or del yed resolution" . 

~lIEtl OF THE LITERATURE. 

Although chronic lobar pneumonia must have not infre­

quently be n observed tn ·hosp1tale and in pr1vat practice 

very little has b en written on the subject , and it 1s often 

not described in the standard t xtbooks . How ver, a few 

papers have be n written pec1f1cally about this condition. 

~e1nste1n and Goodman (1934) described unresolved 



pneumonia aa found in t hos patient , who though uch improved 

or ssantially clinically w 11 , continued to exhibit abnormal. 

physical signs or substantial changes on X-ray tor more than 

two we ks after the termination of th aout phase of the 

111n sa. Their paper dealt mainly with the etiological role 

of syphilis. 

Holes (1936) was emphatic that th term unresolved 

pneumonia could be correctly applied only to those oases in 

which there was delayed resolution. Crisis or lyats was 

incomplete; the temperature , pulse rate and respiratory 

rate did not return to normal within the usual period 

and signs of consolidation persisted unduly. The main 

purpose of his report wa.a to d1at1nsu1sh this condition 

:fro other ups which were often incorr ctly referred 

to as unresolved pneumonia.: 

(1) Creeping pneumonia where resolution in one lobe was 

followed by involve ent of another lobe with thus a pro­

tract d course and 1rregul pyrex1a. 

(2) Post-pneumon1c pyrex1a du to the oompl1cations or 

pneumonia - mpyema, p ricard1ti, pulmonary absc ss ; 

bronchiect sis , phl bitis ,, arthritis , ot1t1s media. pyaemic 

absc s in QOft parts and septicaemia• 

(3) Some oases originally wrongly diagnosed a.a lobar 

pneumonia - bronchopneumon1a superimposed on a chronic 

pulmonary affection such as tuberculosis or bronchi ctasis 
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or relat d to pulmonary neoplasm. 

Hi s definition was quite similar to the one in use 

in the present paper and his group of true unresolved 

pneumonia probably corresponded to chronic lobar pneumonia. 

Robertson and Uhley (1936) in their postmortem study of 

lobar pneumonia posed the question of what happened in those 

cases where parts of the lung remained consolidated for 

varying periods of time after the patient had made a 

clinical recovery. Unfortunately their material did not 

include any of these cases of chronic pneumonia . 

Rei ann (1938) atte pted to distinguish betwe n delayed 

resolution and unresolv d pneumonia . By delayed resolution 

ha impl1 d merely the persistence of sisns of consol1dat1on ; 

unresolved pneumonia denoted the persi tanoe of the disease . 

Holing r (1938) stated: "True unr solved pneumonia is 

a definite el1n1cal entity 1n which resolution is delayed 

several weeks or even months following the crisis. It 

occur in , about 2 to 3 uer cent of all lobar" pneumon1asH. 

He described thr e cases or pulmonary atelectasis during 

th course of upper respiratory infections which simulated 

unresolved pneumonia. The main. theme of his paper was the 

valu of aa.rly bronchoecopic aspirat.ion in these cases ot 

telectasis. 

A few papers have been written on entities called chronic 
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pneumonia 1n infants , chronic benign pneumon1tis , chron1o 

exudative and 1ndurat1ve pneumonia, chronic pneumat.tis , 

unresolved pneumonia and chronic pulmonary catarrh . Th 

conditions described were quite different from chronlo 

lobar pn umon1a . Textbooks of pathology usually did not 

mention the condition and even Ooope (1948) used 

oarn1ficat1on synonymously with unresolved pneumonia. Boyd 

(1938) put forward the conception of a rac between 

resolution and f1broa1s. Ad lay in resolution gave the 

t1broblasts time to invade the exudate with carnification 

as the end result. Mui r (1941) used the term "chronic 

interstitial pneumon1an and oa.rnif1cat1on synonymously. 

It is necessary to review briefly some of those 

conditions called chronic pneumonia to show how much 

confusion there 1s in this subject. 

Sanderson (1936) described six cases of infants with 

chronic pneumonia, some or a lobar distribution with 

enlarged traoheobronchia.l nodes but persistently negative 

tuberculin tests, These cases took eight to ten months to 

fully resolve. He suggested that these might have been oil 

asp1•ation pneumonias . A similar eries of nine infants 

(mostly under five months) was described by Greenwald et al . 

(1936). These babies presented with anorexia. and failure . 

to gain weight. Som oases showed s1gna ot consolidation 

but others did not. X- ray revealed 1ther a homogeneous 



223. 

cons 11 at1on 1nvolv,1ng all or part ot lobe or diffuse 

patchy coalescent lesion similar to a bronchopneumonia.. 

Enlarged b1lar glands were present in some case • Mantoux 

tests were always negative. The course was benign, the 

physical signs and X- ray appearances persisting for months 

to even four years. He suggested that these might also 

be cases of oil aspiration pneumonia. 

Under the heading or "chronic exudat1ve and indurative 

pneumonia" Hirsch and Russel (1945) described a bilateral 

pulmonary infiltration due to inhalation of shell c used in 
,. 

the making of furniture. Schneider (1948) described A series 

of cas s ot "chronic. benign pneumonitis'* which were almost 

certainly 011 aspiration neumonias. An asymptomatic basal 

or upper lobe pneumonitis was discovered by routine X- rays 

of person habitually talc1ng mineral oil and especially in 

thos ea es where the gag reflex was reduced or absent. 

addell et a1. (1949) performed lobectomies and 

pnaumonectomies on cases of a chronic pulmonary condition. 

Th histology was that of a marked fibrosis with unusual 

deposits of cholesterol and cholesterol esters contained in 

large mononuclear eel.ls. The etiology was uncertain. The 

condition was termed a. "chronic pneumon1t1s'-'. 

Hamilton (1938) conceived chronic pulmonary cat.arrh as 

being a bronchopneumonia which ran a chronic course to the full 

pictur of bronchieotasis. Similar ideas were held by Grier 
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(1944) whose cases of unresolved pneumonia were actually cases 

of bronchopneumon1a w1th an underlying bronch1ectas1s . 

A number of investigators have described series of cases 

as chronic or unresolved pneumonia in which some of the 

cases have been obvious "true" chronic pneumonias and others 

a variety of other pulmonary conditions . 

Thatcher (1913) set a time limit of seventeen days after 

which a pneumonia was considered to be unresolved . In only 

three of his 34 cases could the term chronic pneumonia ba 

truly applied. The other oases were conditions such as 

empyema and lung abscess . S1m1larly an analysis or Pi okhardt ' s 

f~fty two cases diagnosed as unresolved pneumonia revealed 

only six which really fell into · this class . About 

36.5 per cent were frankly surgical conditions such as 

suppurative pleurisy, abscess , neoplasm and foreign bodies 

(Pickhardt 1928) . 

In a discussion on pneumoni thought to be prolonged 

by the presence of coexisting syphilis , Head and Seabloom 

(1919) described three cases of which two were patients with 

bilateral bronohopneumonia. The third case was probably a 

chronic lobar pne umonia. On a similar theme or syphilis as 
I 

an etiological factor in the causation of chronic pneumonia, 

Youmans and Kampme1er (1927) recorded 31 cases but only two 

or these corresponded to true chronic pneumonia. The others 

were cases or abscess , empyema, bronchiectasis and carnifioation 



225. 

Scadd1ng (1939) produced one of the few comprehensive 

papers on chronic pneumonia. He defined chronic pneumonia 

as a chronic inflammation of the lung in which exudation 

into the pulmonary alveoli was the primary process , with 

organisation leading to fibrosis or suppuration leading to 

abscess formation as possible secondary processes , resolution 

being possible at any stage with more or less residual 

fibrosis . This was a very wide definition and embraced a 

great variety or conditions. These included chronic diffuse 

bronchopneumonias and chronic suppurative pneumonias or 

uncertain etiology both with and without abscess formation . 

These types were not included in the present series. 

However, a chronic circumscribed non-suppurative pneumonia 

was described and said to be the usual type of delayed re­

solution of acute pneumonia. Radiologically complete 

clearing or opacities might be delayed as long as 85 days . 

The consolidation appeared to · remain in a quiescent state 

and finally complete resolution did occur without organisation 

or suppuration . There was no doubt that this condition was 

exactly the same as the chronic lobar pneumonia that has been 

defined in this present paper. In addition he described a 

similar condition of subacute or chronic consolidation, 

capable of complete resolution, but the onset was insidious 

or with only 11d symptoms. An example was given of a fifty 

six year old man with delayed resolution for II several weeks" 

which th n slowly cleared over about six months. 
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Collins (1947) , writing from Australia, defined un­

resolved pneumonia as the clinical condition resulting from 

delayed resol.ution of lobar . pneumonia and comprised d_elayed 

resolution without toxaemia or secondarily chronic inf'lam­

mati~. The state of unresolved pneumonia lasted several 

weeka t o several months , when resolution took place. So far 

one agreed with his definition. He then went on to s.tate 

that oocas1onally organization of' the exudate took place 

leading to pulmonary t1bros1s. He described two types of 

chronic pneumonia: 

(1) The temperature tell by crisis or responded rapidly to 

chemotherapy but the chest signs of dullness , bronchial 

breathing or diminished breath sounds. and rales persisted . 

These signs disappeared "at the one t of resolution"• 'l'his 

type was rare. 

(2) The temperature fell by lysis and the local signs 

remained and were accompanied by slight irregular fever , 

occasional sweats and a rapid pulse rate . X- ray confirmed 

the diagnosis and empyema, especially of' the 1nterlobar type 

was frequently mis~aken for or masked by the unresolved 

pneumonia. Frequently small empyemata or pulmonary abscesses 

accompanied the unresolved pneumonia and were found to resolve 

together with the consolidation. Occasionally the condition 

terminated 1n fibrosis which was frequently accompanied by 

permanent collapse of the affected area. 

His first group obviously corresponded to chronic lobar 

pneumonia. 
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RaJaram {1946), writing 1n "The Antis pt1c", distin­

guish d chronic pneumonia from the sequelae or pneumonia. 

In rather picturesque language he described in chronic 

pneumonia the kal idosoopic pathological picture of congestion, 

.. 
varying stages of resolution with perhaps f'oci of suppuration 

all in one and tt1s somet.h1ng akin to winter and summer 

painted in on landscape simultaneously" . In th sequelae 

of pneumonia there wa «a monotonous pathological picture 

of' either fibrosis or a static interstitial inflammation 

or a delay in the last phase of the pneumonia lung , that is , 

late resolutionu. It will b shown that his last phrase 

comes very close to the truth about chronic pneumonia 

although he 1nolud d it in his description of the sequela . 

H divided chronic pneumonias into several g s: 

(1) Chronic non-suppurative ea es wh re there "ls the usual 

typ of pneumonia which sometimes runs into a couple of. 

months with a delay in the phase of consolidation and 

resolution and the lung clearing up without any gross 

f1bros1 ." This possibly corresponded with chronic lobar 

pneumonia. 

(2) Chronic suppurative pneumonia s1m1la.r to the above but 

with uppurat1v changes without actual abscess for at1on 

(com are scadd1ng 1939). 

(3) Chronic suppurative pneumoni with .. ,abscess formation. 

Five of the cas sin his first group re olv d within 
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• 

10 day to 1x w ek w1th ulphon 1de or n1c1111n ther P1 • 

Hi ~le w that thes e e should not b confused 1th 

c ae ot tuberculosis. 

Mot autbora bad so th1ng to s y bout the etlologJ 

of the delay d r solution in th true cs sot chronic lobar 

nu on1 . 

e theory that the preaene ot co x1at1ng y ph111 

l yed re olut1on was asy to und rt d, flour1 h d and 

d1 d h rd . H d and S ablo (1919) deserib d their thre 

ca (two bronchopneu on1a n one lobar pn u on1 ) who 

rt r ix w ek till show d dulln and er o1t t1ons o 

by 1cal x in tion, and th ~ pre enc or consol1dat1on was 

contir ed by x-r y . In 1 thr e th a ann reaction 

was strongly po 1tive • .Araph n m1n 0 . 4 G . w s g1 en w kly 

1ntr venou ly and w1th1n three weeks th bya1c 1gn had 

co plat ly cl ar d 1n 11 cas • Protagonist or the 

~syoh111a th ory" were 1tz•Hugh (1924), X 1er and 

You na (1927) and K e1er (1932). , alr ady stated, 

the ca e or You ans and K pmeier wer not conv1nc1ng 

rro the o1nt or view of b 1ng cases ot chronic nneumon1 . 

Their xplanatlrm ot the delayed re olution w a th t syph111a 

d an upsetting ot the el1cate balanc or hy 1co• 

ch al force concerned with r olution nd re ulted 1n 

non• pee11"1c ta11ure or r solution with or w thout compl1-
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cat.ion. at ent or tb 11 e ly 1n th eoure or 
t.he pn · o ta would prevent. th•• co pl1c ton · . inst, 1n 

and Goo (19.34) ic ery co v1ne1n-..., p p r d1 po ed ot the 

• 1 h111 y othae1 "· In a r1 a ot 509 c a ot pn on1 _ 

ee n t th John' Hopk1ns Ho 1tal. rort1 r1 ere ehrontc 

lobar pn onl • Ot thee 45 f1rteen ha ypb111 

d thirty h d not . or the 139 c 1n t nt.1 er1ea 

with yph111 10 . 7 per cent · bowed a ret r d reaolut1on 

a.a C 1th 8 •. 1 pr cent or th 310 non-• h.111 le C 

They hoed t.h t th C 1D1C coura or lob r • onla 

not. ere pt1bly tUtterent 1 tien~a 1th without 

n>bllia. A ola a1cal cr1 1• occun d 1t • 
frequency in tbe two group. The o~allty rate were th 

s • Ant1ayph111\1c therapy ppeared to h ve no etrect on 

th re olut1on ot the chron1c o a. They quot, d L1even. 

(1931) a 1 o 41aagree1n w1t.h the a1p 111 h ory • 

1 "B• aerie or 1469 ca II ot e ococe1 c 

ea . 

t th Lo .Ansele County o p1tal rr 1934 to 1938 

wae &lyeed b1 Moom et. l . 1n 1940. The e ver d1v14e4 

1nto t.wo 0 or 1 ss • ual groups - t e one roup had 

·~· co co ttant p tbology n tb oth r not. • one t 

&8 oc1 t d cond1t1ona were ne · on1a twice or ore in th 
, 

t, 1th or v1tbout bronchlect 1 ' trequ nt.. col vlt,b 

or wit.bout N t.hroat , thma w1t.b or without chronic cough. 

pulmonary tuberculosis, recuflrent pleur1 y, arter1o clerot1c 

h art- d1 , a7ph111, loo ol1s, r c t. lo sot weight, 
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obesity, and pregnancy. The difference in outcom of the 

two groups was not impressive. Where there wae a concomi­

tant condition the.re was a somewhat higher death rate , a 

lower optimum outcome rat and a suggestively lower compli ­

cation rate. In the large group of syphilitic cases the 

incidence or complications was not impressively greater 

nor were they febrile longer than the control group. 

Unfortunately chronic pneumonia. was not specifically dealt 

with but probably had there been one of thesg very varied 

concomitant conditions constantly associated with prolonged 

consolidation this would have been emphasised . However, 

Holmes (1936) felt that circumstances which contributed to 

chronic pneumonia were debility from any cause , valvular 

heart disease , eard1o-vaseular sclerosis and senility. 

Reimann (1938) commented on the possible failure of' autolyt1c 

enzymes to function , and mentioned the "syphilis theorcy~; he 
' 

concluded that any complicating illness or condition might 

delay the ncrmal process of resolution and even severe 

anthracosis was said to del~y resolution. Collins (1947) 

reluctantly admitted that the exact etiology was unknown but 

stated that 1n a large proportion of cases there was a 

constitutional deb111tat1ng factor. He quoted the theory 

of Meaktna that there was local puibmonary collaps , associated 

with mass1v pulmonary coll.apse at the height of the illness . 

Ocompare Holinger 1938). 

Gleichman, Leder and Zahn (1949) investigated 52 cases 
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of d layed resolution. They stated that the term chronic 

pneumoni was us ful elinieal expression but that no 

specific pathological entity existed. Delayed resolution 

was said to include a number of different p thological 

conditions •. An arbitrary time limit of 30 days was set for 

complete resolution. They found a cause for the delay in 

a.lmost every cas and divided the etiology into three 

large groups: 

(l) Bacteriological and chemical factors - 16 cases -

Friedlander's bacillus , pneumococcus Type III , streptococcus , 

staphylococcus , P •. tularens1s , tuberculosis, anaerobic 

organisms of the oropharynx, viruses ot primary atypica.l 

pneumonia and ern1thos1s , t1m.g1, aspiration of food or gastric 

contents , 011 aspiration, septic embolism. 

(2) Factors influencing bronchial drainage - 22 cases -

upper resp1r~tory obstruction (vo~al cord paralysis, 

pharyngeal paralysis); bronchial obstruction of an endo~ 

bronchial type (tumour, foreign body, tuberculoe1s, non­

specific stenosis) or an extra•bronohiai type (aneurysm, 

mediastinal tumour, h1lar node enlargement); impaired 

oil1ary action in chronic bronchitis, bronchieetasia, 

bronchial asthma, arrested pulmonary tuberculosis; impaired 

pulmonary mobility in pulmonary fibrosis and emphysema, 

pneumocon1os1s , chest trauma, paralysis of diaphragm or 

1ntereostal muscles. 

(3) Intrinsic complications of the pneumon1c process• 
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12 cases - pleural effusion, ampyema, lobar or segmental. 

a.telect ·s1s , lung abscess ,. 

(4) Undiagnosed. - 2 cases. 

It. will be obvious from a. consideration of this 11st 

that few of their patients were true cases of chronic lobar 

pneumonia. One was temped to speculate that tha only 

ca.sea which might have been chronic pneumonias were the 

last two 1n the undiagnosed gr oup. 

From the pathological point of view Robertson and 

Uhley (1936) make ,an excellent suggestion . They said' that 

it was possible that the evolution of the process waa 

inhibited at some point prior to the stage of removal of the 

exudate , but not before the effective control of the invading 

organisms had been accomplished. 

Of great interest was the case of chronic pneumonia 

which was sub,1ected to ·lung biopsy by Horder 1n 1909• The 

patient was a man of 20 years , and consolidation with 

pyrexia and 1 ucocytos1s (the case was unusual in these 

respects) had pe'rsiated for 23 days . At this stage l ·ung 

biopsy was performed and the material was sterile . · The 

temperature settled soon after this and the general condition 

was excellent but when the pat.lent left hosp1 tal in u good 

heal th11 the lung was still "sol1d11
• • This case was recorded 

as a negative lung puncture but these findings will be 
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••n to f'1t 1n 1th the result ot the p 8 nt. inv at1-

g t1on. No other e e ot lun~ op 1 u for d.1agnoe~1c 

pur o es 1 true chronic pneu . onias coul b t C ci. 

I co cl io • 1 t. wou op th t. r ea ee of chronic 

lob r eu on1 b ve be n recor tho h o doubt the1 

occurre not infrequently in r ctlc .. he nr eence of' 

co oo 1t t p tholo 1ght 1 y art ind laytng resolution 

but the w no tr1k1n evid no to u port such a 

ro o 1t1on. It ust. b aoknowle ge th t both tho ttolog:, 

an tholo of chronic lob ?n on1a was unkno~n. 

U'2:S t :ror chron1e u on1a wer 

v ry uni r ss1v. t fir t much t w lac d n 

t.r of y co xi t.in y 111 but th16 V ov d 

or l1tt.le 1 .ort nee ( 1nat ln n an 1934). Rajare 

(19A6) ob 1ne a t-1s1' ctory result- with SU bon !de or 

oen c1111n b t hts c were poorly d o ibed d tro t e 

v ry n tur o th def1n1t1 nor chronic n umon1 th 

1m ort o1nt. w that 1~ did not re ond co pl t ly to 

che oth ray. n 1 a ure 1 tb ro or br thing 

x ci s, tonic, un 1n, ultr -vio1e ra 1a.t.1on 

diat1e y to th tr eted lun were u s at, d by Hol e 

(1936). Collin (1947) k t h1e at1 nt in bed while gross 

hy ical o r d1ographic signs pr 1 t d ch mot er PY 

1v n if pyr x1 wa pr s nt. D1atb J t.o th obast, 

w a1d to b hel ful. P ti n~s w r 1ven v1tam1ns, any 



w tro tad and nursing c re was • ph is d·. These 

as p u\1 c . e ures r the r ult, of 1 gnorane• 

or th un rly1ng pathology. 

onl at ting t.h rapeutic uggeat1on has co e fr 

Colby (1909) who rapor&ed twe ve ca e 1n wh1ch hen rtormed 

unctu of the lung a.a a thera:p ut1e asur • Re ot>tatae4 

"good results and there were no co pl1c t1o • H1.s 

original oaper was publ1 shed 1n th Jouro 1 or the 

Tenn aae ed1eal Assoe1 tion which untort-un taly was not 

to be o t.aln d from any or th South Af'ricAn l1brar1e nor 

r th vailabl aourc s 1n 1t in. 
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LONG BIOPSY STUDI S OF LIVING PATIENTS 

,WITH CHRONIC LOBAR PNEUMONIA. 

In this series twenty biopsies were done on thirteen 

patients. The results are summarised in Tables 15 and 16 

(pages ~5~, '-S?J ) .. A. brief' description of ea.oh case with 

the lung biopsy findings will be or some value to show the 

general pattern of the series . 

CASE 6: 

J •• (C . male 31 years) commenced his illness with a dry 

cough four days before admission, followed two days later 

by cold shivers and feverishness with subsequent delirium, 

in which state he was admitted. He was very 111, dyspnoeic , 

pyrexial (101 degrees); over the right upper lob dullness , 

bromchial breathing and medium crep1tat1ons; X- ray con­

firmed the massive right upper lobar consolid t1on . His 

general condition responded w 11 to chemotherapy and on the 

fourth d y lung biopsy showed the p1ctur of fairly advaneed 

resolution with sterile cultures . For about the next six 

weeks he continued to run an intermittent or ramittent . 

temperature to about 100 degrees and there was little change 

in the physical signs locally al though X- ray showed slight 

resolution . Biopsy at this stage was again sterile and 

showed much fibrin and many macrophages . Although h1s 

temperature had been gradually settling to a lower level 

he was started on streptomycin and a few days later he 
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became apyre:x:ial. Hie physical signs quite rapidly diminished 

but X- ray showed st111 quite con 1derable consolidation . ·He 

was discharged and an outpatient check X- ray approximately 

two and a half months aftor his original admission showed 

further resolution but the lung had not yet returned to 

normal . It must be emphasised that although the patient 

remained pyrex1al for over 6 weeks and had signs o.f con­

solidation, after the first wee-k of the acute stage , he 

flt perfectly well . 

Coneomltant pathology was a hypochromic anaemia of 

uncertain origin . He was a. f'a.1rly heavy drinker and amoker. 

CASE 19: 

J .D. (C . mal 36 years} was admitted with a history of left · 

sid d pleuritio pain , dyapnoea, cough with slight bloody 

sputum , fever and sweating for four days . He was very 111 , 

dyspnoe1c, apyr x1al; no cardiomegaly but mitral stenosis 

and mild aortic regurg1 tation; over the left lower lobe 

dullness, medium crep1tations and harsh vesicular breathing; 

leucoeyte count 12, 000 with 88 per cent nautrophils . X- ray 

confirmed the left lower lobar pneumonia,. On ahamothe.rapy 

he rapidly improved and was pyr xial with a temperature or 

99 degre sonly on the s eond and third days . His physical 

signs remained unaltered although th X- ray showed some 

resolution . Lung biopsy about three weeks after admission 

was steril and showed a little fibrin with small macrophages 
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(and some larger ' ones) which were not very numerous ., The 

picture was that of advanced resolution . Over the next ' 

three weeks resolution gradually ·became complete . Broncho­

sram was normal. 

J .D. was of particular interest because a year pre ­

viously he had been in So erset Hospital with a classical 

right upper and middle lobe pneumonia which had fol~owed 

almost an identical chroni c course . Concomitant pathology 

was the rheumatic heart , fairly heavy drinking and smoking, 

and a positive serology for syphilis . 

CASE 24: 

N. A. (0 . male 40 years) was admitted after six days of 

feverishness , shivering, dys pnoea, left sided pleur1ti o pain 

and a cough with greenish sputum . He was very toxic, 

pyrexia.l (101 . 5 degrees) and dyspnoeic; over the left 

lower lobe there was dullness and increased vocal fremitus 

and resonance with bronchial breathing; leucoaytes 

30, 500 with 97 per cent neutrophils . X- ray showed a lett 

lower lobar consolidation. Pneumococci were grown from 

both the lung biopsy material (which showed classical red 

hepatisation) and the sputum . Chemotherapy caused his 

temperature to :fa.11 by crisis and within six days there 

were many crep1tat1ons heard and the breath ounds were 

ved.cular . Penio1111n was discontinued on the seventh day 

and three days lat.er he again became pyrex1al with peaks to 
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over 101 degrees tor about f1v days. X- ray showed a tair 

amount of resolution. H was started on penicillin again 

but insisted on going hom • He was giv n sulphonamide to 

take with him . He return d to th outpatient department 

about two weeks later teelin fit but X-ray showed no 

further resolution. Unfortunately no local physical 

examination was don. He did not return for furth r exami ­

nations. This ease has been included in the chronic group 

because 29 days after the commencement of chemotherapy 

X- ray showed a morG or 1 as tat1c consolidation which 

seemed unlikely to resolve for at least some days it not 

weks. 

Factors which might have contributed to this slow 

resolution wer th r moval of a gastric ulc r by gastrectomy 

five month previously , and insufficient bed rest during 

his attack of pneumonia. In addition there were old areas · 

of fibrosis at both apices. 

CASE 22: 

;· 

I.S~ (0. mal 46 years) complain d of left aided pleurit1c 

pain , blood stain d sputum, feverishness and cold shivers 

fort n days . He was not very 111, slightly pyrex1al 

(99 degr s) and slightly dyspnoe1c; over th left lower 

lobe th re was dullness, increased vocal frem1tu and 

resonance, bronchial br ath1ng and medium er pit t1ons but 

at the extreme base 1 t was stony dull and the bronchial 
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breathing v 1atant.; 1 ucocyie 25, 100 1th 87 r cEtnt 

n utroph1l • X-ray howed l ft low r lobe on ol1dat1on 

wl th mall f tu 1on and light pn umon1c ch gee. 1n the 

1.sh~ ddl loh. In sp1t or che.oth r 1 Ile a 

t. pr ture in th region or 100 degre tor eight d ya. 

Att r ~h r1 s~ ek boui 10 e.c. ot t ril xu t• were 

aap1 r ted :fro hi ehe t • e n t1 nt t t. 

and sr ~u lly the tlu1d bee • aorbed and th 

beg to ol ve. About three week tar 

w still con 1derable c nsol dat!o an\1 lun 

rf"ectly t1t 

consol1dat1on 

a1on there 

10 1 

( 1ch t r:ll ) a o ed lar sea ot t1br1n wtth t wer 

11 ac pb e than w r u uall~ round in no al resolution. 

Clear1n oont1nued at lov pace d on 418eba.r • ( bout 

1x veek an r . adm1eaton) there ere only 1 or wbat 

w ro ably th1ckened pl ur. o bronchogr v ~ 

because or io 1n an 1t1v1ty. 

• only verae r ctor el'1 that he had been tr ate4 

tor vene al disease 1r, ihe p at.. 

CASE 31: 

• • {O. e ale 23 ye ) ·ave lghtly d1tteren\ b1etory 

tro tbe ot er ca a. Her 111n a eo· ne d two•• lte be.fore 

1aa1 wtth a 4r, cough. rlgh aided pl urltic pain and 

bade•· 

C f 

was not; e 

\ r •••k only the eou h 

wet d lot apec1 

111 but her te pr tur w 

s1 a but. h-s 

1 night,. She 

100.2 de ea and 
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over th right lower lob there wa increased vocal frem1tus 

a.nd resonance, dullness, bronchial breathing and fine and 

medium ere 1tat1ons; leucocyte count 8,100 with 76 per cent 

neutrophils. X- ray showed a right basal consolidation with 

ffusion and a left per1h1lar consolidation. An attempt 

at lung biopsy resulted in a small pneumothorax. In spite 

of p nicillin sh continued to be pyrexial (1n the region 

of 100 degrees) for about two weeks . At the time when she 

first b~c e apyrexial X- rays showed some resolution of the 

right basal lesion but now a small left b sal effusion 

w present . She remain d f eling perfectly w 11 . About 

two w eks lat r th re w d1 1n1saed movement , dullness and 
' 

decre ed air entry at the right base and lung biopsy was 

don. Th mat rial wa sterile and h1stolog1cally showed 

only scanty small macrophag s, lymphocytes and sheets of 

non- c111at d bro ch1olar epithelial cell, a picture which 

was quite compatible with normal. Gradually the fluid was 

reabsorbed until only bilateral basal pleural thickening 

r main d - she had been in hospital for 45 days . Thl.,ughout. 

her co ea fan shaped infiltration of the left upper and 

middle zones had remained unchanged. Numerous gastric Juice 

xam1nat1one for tubercle had been negative and the E. S. R. 

was n rmal . 

Th1 CS h()wed many peculiar features and was included 

1n··this s r1 s m\ 'rs for tp.e sa.k of completeness and ,b -

caus it was possibly th type of chronic pneumonia with 
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insidious onset described by Scadding . This case may have 

been a v1ru pnaumonia . Lung biopsy gave no usef in­

formation . 

CASE 2,~: 

D.M .• (N . mal 51 y ars) complain d of pleur1t1c pain 1n the 

left cheat for two days, a.nd cough with ueoid sputum and 

dy noea for on day . He was not very 111, apyr xia.l and 

th only abnormal signs were medium crap1tations ov r th 

left lower lob; leuoocyte count 17, 500 with 60 par cent 

neutro hils. He was started on chemother py but ran an 

intermittent pyrexia for four d y (up to 100 degrees) and 

during this time h coughed up occae1onally blood stained 

sputum . F1v days after admission there was dullness and 

bronchial breathing in ad.di tion to th creui tat ions . X-ray 

about aw ek later (for th first tim) show d consolidation 

of the po t rior pa.rt of the 1.eft upper lob and the upper 

part of the lower lob . About three weeks fter admission 

his physical ign wer unchanged and lung biopsy was 

p rformed . The material was sterile , contained a little 

fibrin with numerous macrophages some of which wer of the 

larger variety. The piotur wa that. of advanced resol.ution . 

About seven w eks after admission ther was 1mprov m nt. in 

the physical signs and X- ray appearanc . H then slowly 

re olv d and a final bromchogram howed no pathology . 

The only contributing factor to th slow resolution 



might have been a small area of fibrosis in th left upper 

lobe (probably oid hEfa.l~d tuberol ) and a slight anaemia._ 

CAS &; 37: 

c.s. (C. female 50 yea.rs) complained of left sided pleur1t1c 

pin, dyspnoea and cough with mucopurulent sputum for two 

weeks. She was thin~ di~ty and neglected with sores on the 

perin um and buttocks; dyspnoeic and 111; temperature 

100 degrees; there were orepitations and bromchiaJ. breathing 

over the left lower lobe; leuoocyte count 21 , 000 with 

75 per cant neutroph1la. She was started on ohamotherapy 

and for four days had a temperature at the highest 101.5 

d gre s; for the subsequent thre weeks she oooas1onally 

ran a peak to 99 degrees . About a week after admission there 

was bronchial breathing over the left midzone posteriorly 

and medium crepitations at the base. Lung biopsy was don.a 

first into the former and 15 minutes later into the latter 

area. All cultures were sterile. The biopsy from the area 

of bronchial breathing showed masses of fibrin and many 

small macrophages with· a few polymor phs thus 1nd1oat1ng 

fairly adva.ncad reaolut1on; from the area of erep1tat1ons 

was obtained no fibrin and only a fair number of small 

macrophages, transitional cells and alveolar cells indicating 

probably very advanced re-solution. This was gratifying 1n 

being exactly what was predicted. Four days later X- ray 

showed consolidat ion of the left lung 1nvolv1ng the upper 



lobe and the uppar part of the lower lobe. After being a . 

month and a half in hospital there was no bronchial 

breathing but occasional crepitations remained and the X- ray 

showed some resolution. About a week later the orepitations 

were no longer heard. Some con ol1dat1on persisted but she 

was finally discharged having be n in hospital about three 

months . 

Her very poor neglected condition may have played a par t 

in produoing the very chronic course• 

CASE 53: 

D. J . (C . male 32 years) apparently had had a right sided 

pleuritic pain with cough and mucoid sputum for one day but 

bis history was completely uhrel1abl. H was ill and 

dyapnoeic with a high temperature; over the right middle 

and lower lobes was dullness , increased vocal fremitus and 

resonance with bronchial breathing and crepitations; white 

call count 17, 000 with 89 per cent neutrophils . His tempe ­

rature f 11 by crisis after ch motherapy was started, but 

for 12 days it remained at a lower level varying from normal 

to 100 or 101 degrees . X- ray showed consolidation of the 

right middle and lower lobes. On the third hospital day 

his sputum contained rusty areas and he was still 111 with 

the aam physical signs except that the raathing was 

vesicular (leuco~yte cou~t 22 , 500) . Lung biopsy was done 

and th material was sterile. The slides showed large masses 



of fibrin with fairly numerous polymorphs but not as many 

a war usually sean 1n red hepa.t1sat1on; many areas of 

fibrin . contained no cells at all. The day atter biopsy he 

began to improve and f~ur days later he was much better but 

with h1a physical signs unaltered. Lung biopsy was repeated 

and the sterile material obtained showed fibrin and blood, 

and polymorphs in proportion to the blood present. It was 

not impossible that only blood was obtained and that the 

fibrin had com from the blood itself . No pulmonary tissue 

appeared to be present . After a.bout 'two weeks 1n hospital 

the physical signs were unchanged but after about three 

weeks the physical signs altered to resonance with few 

er p1tat1ons and by the 24th day the chest was clear 

clinically . However X- ray resolution was not complete till 

th and of two months. 

There was nothing in his history to account for the 

chronic course or the pneumonia. 

CASE 58: 

S .P . (C. male 47 years) commenced his illness six days before 

admission with right aided pleur1tic pain , dy pnoea an 

feverishness. For four days he had had a dry cough and for 

two days he had been delirious. He was 111 w1th a temperature 

of 99 . 5 degrees; there was dullness and b~onchial breathing 

over the right lower lobe. X-ray showed right middle and 

lower lobe oonsol1dat1on. Chemotherapy was start d and the 
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patient's general condition improved but he continued with 

an intermittent pyrexia. up to 99-100 deg~ees for over a month. 

Two weeks after admission the physical. signs were unchanged 

and the patient felt perfectly well but X- ray showed no 

change in the consolidation and in addition there was now 

a sma11 ~leural effusion. Three weeks after admission lung 

biopsy was attempted but the material obtained was hepatic 

in origin. Two days later crepitations were heard in 

addition to the bronchial breathing . Another lung biopsy 

was attempted but because of the presence of fluid no material 

was obtained. However fluid was aspirated and proved to be 

a sterile exudate containing both polymorphs and lymphocytes. 

Ille patient remained in status quo and a.bout two weeks later 

240 c . c. and 45 e.e. of sterile exudate were removed on 

different occasions. Four days after the last aspiration 

the physical signs were unaltered except that crep1tat1ons 

were no longer heard and lung biopsy was again done . The 

material was sterile and showed small areas of fibrin with 

fairly numerous small macrophages a.nd transitional cells 

but there were some macrophages of the larger variety . 

Polymorphs were scanty . The picture was that of very 

advanced resolution . A week later crepitations were again 

heard . Two· weeks after this the physical signs were unaltered. 

The patient was given 10 c.o. of Calgluquine daily intra­

venously for seven days. By the end or this time the chest 

was normal on examination and X- ray showed almo t complete 

resolution. The previous X- ray taken three weeks before 
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the last one bad shown no change. The whole process bad 

ta.ken 70 days f r om the onset of chemother apy . 

An attack of ''bronchitis'' where h "coughed lot 0 had 

occurr d ten years previously and h was in the habit of 

consuming much alcohol . Again there was the persistent 

t mperature and the accumulation of a smaJ.l effusion. 

CASE 63: 

B.N. (N . male 52 years) eompl ined of right sided pleurit1c 

paint cough with bloody sputum, dyspnoe and feverishness 

for ten days . He had taken sulphonamide tablets four hourly . 

for 5 days without improvement. He we.a very 111, dyspnoeic 

and pyrexlal (101.5 degrees); sputum rusty; over right l ower 

lobe dullness t decreased vocal fremitus and resonancet 

bronchial br ath1n5 t and a raw crepita.ti ons; leucocyte 

count 9 t 000 with 71 per cent neutr ot>h1ls . Chemotherapy was 

started and although the temper ture responded by crisis 

there continued a sflght 1nterm1ttent pyrex1a of 99 .5 degrees 

tor a further 10 day . X- ray showed consolidation of bot h 

lower and upper lobes on the right 1d and a small effusion . 

Two weeks attar admission the breath sounds were vesicular 

but otherwise the signs were unchanged . The patient felt 

perfectly well . Five weeks arter .admiasion X- ray showed 

only slight resolution and there was dullness and fairly 

numerous crep1tat1ons persisting at the right base . Lung 

biopsy was done and the material was sterile . No tibr1n 



was seen but there were a f 1r number ot small macrophages 

and also some of the larger ones. The p1eture was that of 

very advanced resolution . About a week later the physical 

and radiological signs had returned to normal. Resolution 

had taken 52 days . 

In addition to his pneumonia this patient had oateo­

sclerosis, an anaemia refractory to all haematinics, and 

grossly disordered liver functions. 

CASE 65: 

J .x~ . ( C. male 38 years) was adm1 tted eompla1n1ng of right 

1dad pleurit1o pain, couen with muoopurulant sputum and 

feverishness for seven days. : Re had had clubbing of th 

fingers and toe for as long as he could remember. He. was 

very 111, dysnnoe1c , , temperature 103 degrees; over the 

right upper lobe increased vocal fremitu and resonanc, 

dullness, bromch1al breathing and numerous medium crepi ­

tations; right lower lob the same findings but no bronchial 

breathing; white cell count 9,850 with 90 p~rcent neutro­

ph1ls . Hist mperature respond d to chemotherapy by crisis 

but continued to fluctuat betwe n 99 and 101 d grees for 

a1x day and then bet een normal and 100 degre s for a 

f'urther 5 days . X- ray sh·ow d masa1 ve consolidation of almost 

the whol of th right lung . Hi general condition r~pidly 

improved but his physical signs remained unaltered. About 

10 days aft r admission the physical signs and X- ray were 

" II 

exactly the same as on adm1sa1on but he was perfectly fit . 
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Lung biopsy was performed and the material was tarile. The 

slides showed large masses of fibrin much of which was. 

relatively acellular . Small macrophages ware numerous and 

transitional cells frequent . Polymorph were seen in small 

numbers . Apart from the excessive fibrin this was the 

picture of fairly advanced resolution. It was felt that this 

was a case which one could pre ct would fall 1nto the 

chronic group . wo days after biopsy he was given a course 

of Calgluquine . By the end of the course the phy i c 1 signs 

had changed a~d harsh vesicular breathing with increased 

vocal resonance and fremitua were the only abnormal findings. 

X- ray showed a fair degre of resolution as oo pared w1t,h 

the x~ray ta.ken immediat ly before the cours of injections . 

For two we ks after stopping the Calgluquin he remained 

1n statue quo both ,from the clinical and X- ray point of view . 

Then over a further 10 days he progressed to complete 

resolution . Broachogram could not be done because of iodine 

sensitivity . 

For f'i ve yaar-s every six months ha had had an attack of 

"bronchitis" . He was also quite a. heavy wine drinker . His 

nutritional state was fair . 

CASE 69: 

S.G. (C . mal 38 years) complain d of right aid d pleuri tic 

pain with mucopurulent sputum for four days. H did not look 

very 111 in spite of a temperature of 102 degrees; over the 



righ~ upper lobe dullness, 1ncrea ed vocal fremitus and 

resonance with numerous medium crapitat1ons and bronchial 

breathing; leucocyte count 16, ooo with 85 er cent neutro­

phils. X- ray showed a risht upper lobe consolidation . 

Lung biopsy material and sputum cul tur~ both grew pneumo­

cocci. The histology was that of a classical red hepati ­

sation . He was started on chemotherapy and his temperature 

fell by crisis to normal the next day and he remained 

apyrexia.l from then onwards . Resolution appeared to be rapid 

and four days after admission there was only increased vocal 

fremitus and resonance with medium and fine crep1tat1ons; 

X- ray showed definite resolution . A second lung biopsy 

was sterile and the histology showed a classical advanced 

resolution with a fair amount of fibrin and numerous small 

macrophages. Within two wees there were no abnormal 

physical signs and X- ray showed still further resolution . 

From then onwards radiological resolution proceeded slowly 

and a third biopsy was done about month after admission. 

This was sterile and showed scanty fibrin with a fair number 

of small macrophages and a few larger ones, the picture of 

very advanced resolution . Complete X~ray resolution was 

only completed by the 46th day in hospital . No bronohogram 

could be done because of iodine sensitivity . He had had 

an att ck of ,,pleurisy" seven years previously . drank a fai r 

amount and had no fixed place of abode . 
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GASE 70: 

J .W. (C. male 31 years) complained of right sided pleur1t1c 
. 

p 1n, dry cough, fever1shneas and dyspnoea for four days . 

A doctor had given him an intramuscular injection 10 hours 

before admission. Ha was ill, dyspnoeic and yrexial 

(102.5 degre s); over the right chest dullness , increased 

vocal framitus and resonanc, bronchi 1 breathing and medium 

crepi tat1on especially over th upper lobe anteriorly and 

ovar the whole cheat posteriorly; -sputum rusty; leucoeyte 

count on day after admission 6,000 with 89 per cent poly-. 
\o~c.. 

morphs . Lung biopsy of right lower~soon after admission 

gr w no pneumococci (nor did the sputum) but showed small 

areas of fibrin wi ·th numerous polymorphs many of which 

were 1n state of e rly degeneration; small macrophages 

were not uncommon and many had ingested polymorphs; 

transitional cells were not frequent. The picture was that 

of late red hepat1sat1on going on to grey hepatisation. 

His temperature responded by cr1s1s on the third day but 

intermittent t mparatur sup to about a 100 degrees eon­

tinu d for about two weeks and there were occasional poaks 

to 99 degrees for a further week. X- ray showed consolidation 

of most of the risht lung. Five days after admission h 

was much improved generally but the physical signs were 

little different and the sputum was still rusty; in 

addition extens:ve herp~s f brilis of the nose and right ear 

appear d . Another lung biopsy was performed and was a.gain 
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sterile but now showed no fibrin and a fair number of macro­

phages many larger than those in normal resolution~ X- ray 

showed the consolidation to be unchanged. Physical signs 

quite rapidly improved and by the eighth day the chief s igns 

were dullness , increased vocal fremitus and resonance 

and harsh vesicular breathing over the right lower lobe . A 

few days later crepitations again appeared. . About three 

weeks after admission X- ray showed a small basal effusion 

but the X- ray appearance of the consolidation was little 

changed . sterile exudate (100 c.c.) wae aspirated. By 

the fourth week there was only dullness and diminished ai r 

entry a.t the right base and x~ray showed some resolution 

but the effusion was st111 pr sent . 

After 35 days there was only a little dullness at the 

right baae and after 46 days the X- ray showe.d complete 

resolution with a little pleural thickening in the right 

coeto- phrenic angle . A bronchogram showed very alight 

dilatation of the bronchus to the posterior basal. segment 

of the right lower lobe . 

Factors contributing to the slow resolution might have 

been operations on th · kidneys for renal calculi and an 

obscure co- existing neuro ical condition . This was the 

only case of chronic pneumonia wh re a bronchogram had 

showed very slight dilatation. 
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Table 16. 

To Show The Relat1onah1p Between Lung Biopsy Findings And 
Duration Of Illne s Fro Tie Ot Onset or Symptom And 
Beginning Of Chemotherapy. 

Ca e ime trom T1me fro Sputum B1opsy Biopsy Histology 
No. onset of beginning culture. culture. 

symptoms. of ohemo-
therapy. 

Daya . D ya . 

24 6 0 Poa. Poe. PolyllO ••• Pneumo oo co i 
numerous. 
Red hepatisa-
tion. 

69 4 0 Poa. Pos. Polymorphs. 
Pneumo co oci 
scanty. 
Red hepatisa-
t1on. 

70 4 10 hrs. eg. eg. Poly orphe. No 
(P) Pneumococci. 

Few macrophages. 
I.ate red hepa-
t1sat1on. 

53 ?3 2 Strept. . g. Polymorph a. 
ch fibrin. 

Red hepatiaat1on 

6 7 3 eg. eg. Macrophage a, 
few polymorpha . 
F irly dvanced 
resolution. 



Table io. (continued). 

Oase Time trom 1 e from Sputum Biopsy Biopsy Histology . 
o. onset ot beginning culture. culture. 

ayaptome. ot chemo-
ther py. 

D ya. D ya. 

69-1 8 4 Neg. eg . Macrophages. 
Advanced resol-
ution. 

70-1 9 5 g. Neg. Macrophagea. 
Advanced reaolu-
t1on. 

37 20 6 None. eg. Macrophage a, tew 
polymorph a. 
Fairly dvanced 
re olut1on. 

37-1 20 6 one. Reg. Macrophages. 
Very advanced 
resolution. 

53-1 ?7 e Strept. eg . Fibrin, scanty 
polymorph a. 
? blood only • 

6,..1 15 11 eg. eg. crophagea. 
Advanced resolu-
t1on. 

65 18 11 St ph. eg. Much tibrin , 
crophagea, te 

polporphs. 
Fairly advanced 
r olution. 
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Table 16. (continued). 

Case ime tro11 Time trom Sputum Biopsy 
o. onset of beginning culture. culture 

sympto a. ot chemo-
therapy. 

Days. Day. 

35 20 18 eg. Neg . 

29 34 24 Strept. Neg. 

19 30 26 - Neg . 

31 43 29 None Neg . 

69-2 37 33 eg. eg. 

58-2 48 42 None eg. 

63 49 44 eg. eg. 

Biopsy 58-1 is not included 1n this t able as no 
Biopsy 58 contained liver cella. 

Biopsy Histology. 

Macrophages. 
Very advanced 
re olution. 

Macrophages. 
Very adv need 
resolution. 

Macroph gea. 
Very dvanoed 
resolution. 

Lymphocytes, 
bronchiolar ep1t 
elial cells. 
fl---1 __ _, .. -· . 
Macroph ges. 
Very dvanced 
resolution. 

Macrophages . 
Very advanced 
re olut1on. 

crophage. 
Very dv need 
resolution. 

terial w s obtained. 
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Tabl 15 shows the duration ot the 1llnes fro the 

on et of y pto a and fro th on tor cho,ot rapy to 

ol1n1cal and radiological resolution . 

It w1ll be not d th t the ort t t1 e th t lapa ·d 

between the onset ot che oth r py and co l te radiological 

re olut1on was 43 days (excluding C 24 wh re the ultim te 

dur t1on w unknown) . A co arison b tween able 11 and 

Tabl 15 wlll show that the pat1 nta ·could b placed · c1early 

1nto cute or chronic group; there were no c se in the 

1ntermed1 te group . 

BACT 

T bl 16 howa that the lung w st rile in 11 c see wh1ch 

h d re 1ve cha oth rapy . Cases 24 69 re the onl 

ones fro wh1ch pneu ococc1 were 1d nt1t1ed but th se were 

al o the case which had not r ce1v d che oth rapy b fore 

ed . It w ot gr t intere t that 
-~-

... 

Figure lo6 . C 24 . 
Pneu ococc1. 011 I ers1on . 
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even in cases which were still pyrexial and where the signs 

of consolidation were marked the lung biop-sy material was 

sterile . In those eases where a significant organism was 

grown from the sputum - beta-haemolytic streptococci in 

Oases 53, 53•1, and 29 and a eoagulase positive staphylt­

eoccus aur us in Case 65 ~ the biopsy mat rial was sterile . 

This was a very important finding as many cases of chronic 

pneumonia, on the evidenc of organisms cultured from the 

sputum, h ve been attributed to a persisting infection. One 

was convinced from this investigation that in these cases 

sputum cultures gave results which should be interpreted 

with considerable ~aution. 

The conclusion was that the delayed resol ution in cases 

or chronic lobar pneumonia was not due to a persistence of 

an infecting organism resistant to chemotherapy . It was 

very unlikely t hat these ~ases w re ot virus ori gin and this 

aspect will be more fully discussed under th section 

dealing with the c11n1cal features. 

HISTOLOGICAL ASPECTS: 

Table 16 is arranged in order to show the pathological 

changes which occurred at various times after the onset of 

chemotherapy . 

Cases 24 and 69 illustrated that chronic pneumonia cases 

apparently commenced with red hepatisat1on like the acute 

cases (see Figure 124}. The histological picture in these 
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c ea wa 1dent1c l with th t een in th cute nu on1 

th r were .a e of f''1br1n with 1nn erabl well pr erved 

poly orph and infrequent all crophag and tr s1 t1 onal 

c 11; only very occaa1on lly w re poly orphs een within 

cro hages . 

70 showed slightly later t of rd h pat1-C 

s t1on 

th r 

we on th bord r of th nor gr Y o t1 a.t1on -

ere s l r re of t1br1n w1th v r, num roue 

poly orph any of which sho arly es n rat1 e chang 

all acropb es w re not unco on and 1n any c e 

ha 1n t. the efr te oly or hs; 1t w or inter st 

th t 1n th1 case tr ns1t1onal c lls were not frequent . 

After r1ve days ot ch moth r f th no al picture of 

vanced r olution was pre ent (aae Figure 107-110) • 

• 

. 
t 

F1gur 107 . Cs 70 . 1«ur 108 . Oa 70 . 

M croph sea cont ining pol orph 1n l te red 
he at1s t1on or arl gr y h patis t1on . 

011 I er ion . 

• 
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• 

09 . Ca 70-1. 1gu • 110. C 70-1. 
gee or ad ced resolution. (After f1ve aye or 

d ul hon th r py) 011 I rsion . 

C • 53 hoed cert tn unu u 1 r tur s; tter t.vo y 

ot oh oth r 1th C 11 re nt w re t111 _ oly or ha 1n 

ea ot ti r1n 

r a on ( •• 1 

don tour ay 1 

Th • ot ti 

bloo r ant . 

then there w 

al o 

and t.her a eared to be l ost no ero h 

ur 111). Untortun t ly th econ bio y, 

ter, show d nc obT1ou pul onary t1 SU • 

rin 1n th1 1o y could ha e co tro t.he 

tr th trial va truly rro the luns 

" nth p1 otur ot - • ot fibrin with 

F1 ure 111 . C e 53. 

uch fibrin with not 
very nu rou poly­
or s . 

011 I er ion . 

• 
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The remainder of the cases were done four days or more 

after the onset of chemotherapy and showed various stages 

of resolution . In most of these cases there were varying 

amounts of fibrin and numerous macrophages (see Figures 

112 t o 114) . In those eases where the cells were fewer 

than normal it was difficult to determine whether this was 

due to less material being actually obtained or due to a 

truly poor cell response . There were certain striking 

features about the macrophages . The numerous small macro­

phages found in normal oases during resolution were present 

in cases biopsied during the first six days after the onset 

of chemotherapy . ( See Figura 113) . In the oases or 

longer duration one noticed that in addition to the small 

macrophages there were a fair number of larger cells which 

differed from the classical dust cell; these "macrophages 

of chronic pneumonia*' were about twice the size of the small 

macrophages but were otherwise similar; there was a single 

nucleus, very vacuolated cytoplasm and very scanty or absent 

ingested particles (see Figures 117 to 120) . These were 

probably simply older forms of the small macrophages . 

These large macrophages were present in small numbers during 

normal resolution; but as the duration of resolution 

became prolonged, they were found more frequently . The 

number of transitional cells varied considerably 1n the 

late oases from :fairly numerous to infrequent . There 

appeared to be no direct correlation between the number or 
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th dur tion or th e on1 • 11 tr a t1on 1 cell 

the ca e b1o 1e ore th 18 day atter th on t or 

eh d 

ph g t1br1n wer 

or the neu on1 ( •• 

1m11 h1 tolo 1c 1 lcture; ero-

et1v or th dur t1on 

115 d 116) . 

rt r 
or ch 
011 I 



262 . 

Figur 115. Cs 35 . F1 ur 116. a se 58-2 . 

aoroph ges and 
tr 1t1on c lla of 
r olut1on. ( 1ght en 
d y a.rt r th b g1n­
n1ng of ehe otb r py. 

01 I rs1on. 

Figure 117 . C e 35 . 

011 Im r ion. 

1gur 118. C 

( 1ghteen d y ter the b ginning of ohe other 

011 Im r ion . 

JS . 

~) . 
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CHRO IC PNE O IA JI CROPHAG • 

1gure 119. C 35. 

(Eighteen d ys art r the 
b ginning of che oth rapy) . 

1 ur 120. caa 58- 2. 

(Forty to d y tter 
th beginning or cha 0-
th r PY • 

011 I er ion . 011 I ersion . 

O • or toe se . de erv d sp c1 l nt1on . C e 65 

wa r1klng in ~hat v ry 1 es of f'1brtn er en 

ore n with r aa oci t d cell ; ther w r any m cro-

l> ge n not 1ntrequent poly or h ( 121 to 123) . 

1ctu 1n the no e e could hav pa ed tor 

ta1r y dvanc d resolution (it one w bl to 1gnor so• 

ot the t1br1n); no · lly ta1rly a vane d resolution w s 

xp cted bout three or tour day after the on tot 

che other py but th1 tase was een 1n Ca • 65 lev n 

day tt r the beginning oft~ at ent. It would appear 

obv1ou that there had b en 

of re oluti n . 

ret dat1on of the progres 
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1gure 122 . C • 65. 

011 I r 1on. 

igur 121 . C 65 . 
el t1v ly c llular fibr in . 

Low Pow r . 

1gur 123 . C 

R l tiv 1y aeellu 
t1br1n . 

011 I r 1on . 

65 . 
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Case 31 was an unusual case clinically and the biopsy 

mater.isl obtained 29 days after the beginning of chemo­

therapy was compatible with normal . It was possible that 

the lung had completely resolved and that the X- ray appea­

rance and physical signs at the right base were due simply 

to residual thickened pleura. 

Case 37 was different 1n that it was the only case 

1n the whole series where two lung biopsies were done on 

the same side within 15 minutes of each other. In this · 

patient the lower part of the left lung should have been 

1n advanced resolution whereas the more recently involved 

upper part should have been in an earlier state of re ­

solution. It was an unique opportunity to demonstrate 

two parts of the same lung in different phases of resolu­

tion in the living patient. The lung biopsies were per­

formed without any complications and the histology was 

exactly as expected, the lower part of the lung showing ad­

vanced resolution and the upper part fairly advanced resolu­

tion . 

Oas 69 was followed through all the stages by means 

of three biopsies . (See Figures 124 to 126). The first 

biopa7 doa befor chemotherapy showed classical red hepa­

tisat1on and pneumoeoce1 were cultured from the material . 

The next biopsy , four days later, indicated that resolution 



266. 

v ar ntly roceed1ng no ly. he f1n b1o sy d 

o the thirty th1r ay howed c ty anul t1br1n, 

all cro h s 1 r chronic neu on1 cro h es 

in le adv need re olution. In th1 ca th 

1 y 1n th t g or re olution cle ly d onstr t ' • 

1gure 124. C 69 . 

vi h 

o-

High Pow r . 
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1 ure 125. C 69 . 

011 I s1o . 

1 r 126. C 69 . 
) 

n1a ero-

da .rt r 
ot Cb o-

011 I r ion. 



268. 

INTER?R~TATION OF RESULTS: 

From these cases the pattern of the pathogenesis of 

chronic lobar pnaumon1a emerged . Invasion by pneumooocc1 

occurred and the lung responded in a normal manner with a 

f1br1nous exudate into the alveoli and a normal or sometimes 

reduced polymorph response . The patient was seen by the 

doctor with his lung 1n t he stage of red hepatisation . 

Chemotherapy was given and the organisms were destroyed . 

R solution then began to take place; the macrophage re ­

action might be apparently normal or it might be aom what 

delayed . Finally almost the only o lla present were macro­

phages and resolution should have proceded normally. How­

ever for certain reasons (which will be discussed later) 

the fibrin was not r moved, the macrophages became older 

and new on s enter d tha lung; the number of transitional 

calls did not indicate that "reinforce ants" were call d 

for urgently . The proc ss r main d an indolent one o'f 

macrophages and t1br1n in status quo , or, it was more likely 

that the process of resolution continua~ slowly at a very 

low level until f1nal clearing resulted . The function of 

th macrophages was tor move the fibrin. The evidence for 

this has been discussed (Robertson and Ohlay 1936, 

Reimann 1938, Menmin 1940, Geever et al . 1951 ) . 
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CLINIC.AL FEATURES : 

An attempt was made to fit these thirteen cases into a 

definite clinical group without taking into consideration 

the duration of the illness . 

All the case.a were of the 30 to 55 year age period ., 

Case 31 who was 23 years of age was the only exception and 

1t was uncertain whether she was really a case of chronic 

lobar pneumonia. The age groups are shown 1n Table 17 . It 

was possibly i mportant that there were no cases in the 

younger age groups. Eleven cases were male and two female; 

eleven were coloured and two native . It would need a very 

large series to determine the importance of this sexual and 

racial predominance . The age groups of the 21 acute lobar 

pneumonia oases are compared in Table 17 and shows how the 

majority of these cases are in the under 30 year old group . 

There were seventeen males and four females; fifteen coloured . 

cases , five natives and one Moslem . From such a small series 

one cannot draw any Just1f1able conclusi ons . 

In the chronic group in eight cases the right lung was 

the most affected and in five cases the left lung. In the 

acute group th distributions were nine and twelve re ­

s pectively . A much larger series is necessary to test the 

significance of these variations . 
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• out eu on1 ronlc u n1 

y 9 o. ot s o. or C e • 

10 - 19 2 0 

20 - 9 14 1 

0 - 39 2 6 

40 - 49 3 ' 
5 - 59 0 

0 21 13 
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The type of onset was acute and severe with pyrexia 

1n nine of the chronic cases, moderately acute 1n two cases 

and rather mild in two oases. ine cases had marked tempe ­

rature on admission whilst four had only a slight pyrexia 

or were apyrexial . All the acute cases had a sudden severe 

onset and all were admitted with high or moderat ly high 

temperaturea. 

The leucoeyte counts of ten of the chronic cases wer 

available shortly after admission - in six there was a high 

neutrophil leucocytosis, in one a low neutrophil leucocy­

tos1s {12 , 000) and in three the count was under 10,000 but 

in these the neutrophil percentage varied from 76 per cent 

to 90 per cent. The leucocyte count of Case 70 was done 

about 12 hours after admission and was 6000 with 89 per cent 

neutroph1ls. In the acute cases there were sixteen with 

a high neutrophil laucocytosis, four with a low leucocytos1s 

and one with a count of 6 , 950 with 76 per cent neutrophils 

( Case 41) . 

In both groups the response to chemotherapy was striking 

and rapid from the g neral point of' view. Within a very few 

days the patients were considerably improved, and usually 

felt quite well within a week . 

However, there was a oasiderable difference batween 
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the way in which the temperature responded In the chronic 

group only four oases were apyrexial within five days and or 

these two were admitted only slightly pyrex1al and one had 

at a later stage a pyrexial "relapse,.. The remaining nine 

cases. although the high temperature tell by crisis. con­

tinued with slight intermittent or remittent pyrexias tor 

from eight to thirty days; the general condition remained 

good . In almost all the acute cases the temperature came 

down by cr1s1a and remained down; 1n two oases there was 

a pyrexia for 15 and 17 days r spactively. Av ry difficult 

problem was the persistence of these small peaks of tempe ­

rature when chemotherapy has been adequate and lung biopsy 

had shown the lung to be sterile. One could find no obvious 

explanation for the pyrex1a. 

In five of the chronic oases a small associated pleural 

effusion occurred which was shown, in the cases aspirated, 

to be sterile. However in the acute group there were seven 

similar cases. Case 50 of the acute series ws.s of particular 

interest from this respect. Lung biopsy wao performed soon 

after admission. The need.le was 1nserted. the stylette 

removed, the syringe attached, and suction appl1 d . A little 

opalescent fluid and air entered the syringe. It was obvious 

that the needle point had been in a small effusion in the 

pleural cavity . The fluid was expell d into a sterile test 

tube for culture and the needle was reinserted deeply and 

a lung biopsy performed . The fluid was sterile and from 
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tha biop y material pneumococci were cultured. Thia indi­

cated that even before chemotherapy was started the e small 

effusions associated with lobar pneumonia were probably re ­

active in nature and not small empyemata . The cause of 

these effusions was vary uncertain as they might develop 

ven whilst tha p tiant was on chemoth rapy. Certainly 

there was no differ nae in the biopsy findings in those 

that did and t hos that did not develop .. ffusi ona. In the 

chronic cases there seemed little relationship between the 

pres•u~e of an effusion and the duration of the pyrex1a 

after the beginning of chemotherapy. However two of the 

cases which remained pyrexial for 30 days and 21 days 

{Caa s 58 and 70 respectively) both had effusions which 

could b aspirated. Cases 6 and 37 which were pyrexial 

for 42 days and 25 day respectively did not have any 

ssoc1ated exudate . In both the cases or acute pneumonia 

with prolonged pyrex1a as all exudate had been present. 

There mi ght possibly be some connection b tween the presence 

of effusion and prolongation or the temperature . 

Th presenc of cqneom1tant J2athology as a poesibl 

cause of delayed resolution was a very difficult subject. 

In two of the chronic eases the W sa rmann reaction was 

po 1t1ve and five of the acute case were also positive. 

All cases rec ived penicillin which was consider d good 

treatment for syphilis; thus 1f syphilis was an important 



underlying cause there should have been no cases ot ehron1c 

pneumonia bee use or eyph111s. In almost every case whether 

acute or chronic if one went into the history sufficiently 

deeply one could f1nd some condition that had occurred 1n 

the past which might have been important . Factors such as 

anaemia, alcoholism, smoking, attacks ot bronchitis , previous 

attacks of pneumonia were a.11 found more frequently in the 

chronic group but 1t must be remembered that this we also 

the older age group where one would normally expect such 

factors to be more prevalent . Striking examples of con­

comitant conditions were Case 63 who had oateoacleros1s, 

severe anaemia and abnormal hepatic functions (he was one 

of the cases which did not show a leucocytosia) and Case 70 

who had had a nephrectomy for renal calculi and whose re ­

maining kidney had been operated on also for stonea . (In 

spite of this his renal functions were quite normal). Did 

the rheumatic heart of Case 19 play any part? There was 

no enlargement and no symptoms, signs or history of cardiac 

failure . It seemed unlikely to have been an i mportant factor . 

There was the other side of the question. In addition to 

his pneumonia, Case 41 had numerous asbestos bodies in his 

lung and also a positive Wassermann reaction-; there was no 

leucooytosis on admission and he developed a small exudate; 

yet in spite of all this he ran a perfectly normal aoute 

c4>ursa to complete resolution in 23 days . Case 30 had a 

coexisting acute nephritis but resolution was normal. 
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X- ray residua such as .thickened pleura or a.n obliterated 

oosto- phrenic angle were found occas1onal1y in both gr oups . 

In two of the chronic cases where bronchograma were done 

no abnormality of the bronchial tree was detected. In 

a veral oases iodine sens1t1v1ty prevented a bronchogra.m. 

from being performed . Case 70, however, showed the branch 

of the bronchial tree to the posterior basal segment to 

have a mild degree of dilatation . 

It might be argued that t he trauma of lung biopsy 

was cause of the slow resolution but it will be noted t hat 

many of the cases were subjeoted to lung biopsy for the firs t 

time only when they had reached a chronic stage. 

An important aspect was whether these cases were truly 

pneumococcal pneumonias . In two eases the organism was 

isolated and these require no further discussion . A con­

sideration of the short case reports would suggest that the 

cases were probably not virus pneumonia - the aout.e illness , 

the severe symptoms and signs, in many cases the neutrophil 

leucoeytosis and 1n others th normal o·r slightly raised 

total count but with a very high percentage of neutroph1ls 

and the long course but with immediate g neral response to 

chemotherapy all combined to give pictures very unlike v1rus 

pneumonia; however 1 t 1s known that in the unusual oaae 

virus pneumonia may simulate pneumooooca+ pneumonia closely . 

Were these cas s due to other bacterial organisms? Thi s 
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Why did some cases of pneumonia take longer to resolve 

than others? It must be admitted that the same process , 

pathologic.ally speaking, occurred 1n both rapid and slow 

resolution except that in the latter the products of the 

inflammatory process, mainly the fibrin, was removed more 

slowly than usual . If one waa willing to accept that fibrin 

remaining in the lung was the main feature of chronic 

pneumonia, and if one agreed that the macrophages probably 

played a major role in the removal of fibrin, then by 

inference chronic pneumonia was due to a defect in the 

macrophages. Thia defect might be quantitative or qualita­

tive; either insufficient maoropha.ges were mobilised and 

fewer macrophag s took longer to remove the fibrin, or 

sufficient macrophages arrived in the lung but were not as 

efficient in removing the fibrin as normal macrophages and 

thus the process took longer . No clue to the answer was 

given by the present 1nvest1gat1on exce~t that in some of 

the chronic cases numerous macrophages were present on the 

smears. However, this gave 11ttl indication of what was 

really happening in the lung as the number of macrophage s 

seen depended on the amount of material aspirated, the amount 

of blood present and the thickness of the smear . 

Of' some interest was the work of Keil and Schissel (1950) 

who show d by means of pulmonary angiography that, in cases 

of chronic pneumonia, the vascularity of the part involved 

was either increased or normal but never diminished . Thus 
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bronchial br ath1n and crepitations over the affected area . 

His ysical aigns gradually diminish d and the X-ray picture 

r turned to normal about thr e months a(ter admission . His 

temperature of 103 degrees on admission had respond d to 

chemo- therapy by er1a1s and from the fifth day of his illness 

he had been apyrex1al. Thia patient in 1949 showed a elassical 

chronic lobar pneumonia . About year later (1950) he was 

a a1n admitted with an xactly similar history except that 

the pain was on the left side. Physi cal signs and X- rays 

showed a left lower lobar pneumonia. He ran an almost 

identical course to resolution in 45 days . Here ware two 

different lungs responding to probably the sam or similar 

organisms in almost identical fashion. This case would ba 

an overwhelming arguement 1n favour of an intrinsically 

poor reaction oapab111ty in respect to pneumonia but un­

fortunately the patient had a rheumatic heart which could 

possibly have been the factor 1n producing the delayed 

resolution in both lungs. One must, however , state that 

his heart lesion was symptomless and even the urmurs were 

not obvious . 

The bias of the writer is in favour of the theory that 

some people will respond to the treatment of pneumococcal 

pneumonia by rapid resolution and others by slow resolution 

irrespective of the duration of ehemotherapy or the P,resence 

of concomitant pathological conditions . The next problem 

was whether one could select those cas s who would go on to 
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slow resolution using features other than the ordinar•y 

unreliable clinical signs already discussed . Does one 

accept the theories of the aomatype protagonists who believe 

that a certain type of physical build predisposes to certain 

types of diseases? Possibly one acknowledges their work 

with reservations. 11 Soma typing" seemed a new approach to 

the subject of chronic pneumonias . Would it be possible to 

state that a certain eomatype would show rapid resolution 

whilst a person of different physical constitution would 

show slow resolution? To answer this, it would be necessary 

to so atype all cases of acute and chronic pneumonia and 

compare tbe somatypes of eaeh group . 

The soma.types were determined by the simple and quick 

although crude method of Morris and Jacobs (1950). This 

work was only started towards the end of the present investi ­

gation and only a few cases have been done; these are re­

corded 1n Table 18. This work is only in its infancy and 

seven cases of acute and four of ctron1c pneumonia are re ­

corded . The i mpression that one gained from these very few 

cases was that patients who went on to normal resolution 

tended to be dominant in a particular type, most often 

mesomorphy; that is they seemed to be "pure" physical 

types . The chronic cases were rather more a mixture of 

types, that is e.n 11 1mpure 1
' physical type. It was of interest 

to examine the apparent exceptions to this rule . In the 

acute group, Case 55 was a meso ctomorph and took 31 days 



281 . 

Table 18, 

To Show th Relationship B tween 

the Somatyoe Type of Pneumonia . 

Cas Type of Pn umon1a Somatyp 
No. 

54 Acute 1 • 7 • 2 . Mesomorph. 

55 Acut 1 • 4 . s. soectomorph . 

56 Acute 2 • 6 • 2 . Mesomorph . 

57 Acute l • 7 • 2 . esomorph . 

67 Acute 1 • 7t .lt . somorph . 

71 Acute 2.l 2 . 6 • 1. esomorph . 

72 Acute l • 3} . 5 . aso ctomorph . 

58 Chronic 3 • Si . 2 . Endomesomorph . 

65 Chronic 1 • 4 4.!. • 2 . soectomorph. 

69 Chronic 1 • 6 • 2 . M somorph . 

70 Chronic 1 • 6 .2t . Mesomorph . 
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to com lately resolve; ai ilarly re olut1on 1n a · • 72 
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r olution was d la.yed; how v r C ee 70 (al o orph) 

howe delay raao1ut1on ror 46 ds.y • hu_ the two 

• xeaot ton '' 1n t.h cute ~oup snow d "a11 ·htly elay d'' 
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th t, or cm rah naive fl ur swill be nubli h din the 

future . 
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Whatever the ultimate basic reason, it seemed fair to 

accept that the macrophages did not remov the fibrin as 

quickly in chronic pneumonia as in acute pneumonia . This 

fact seemed a sound basis on hioh to work out a therapeuti c 

approach to the problem of how to make a chronic pneumonia 

resolve more quickly . There were two ways in which one could 

approach the problem - either the fibrin must be removed 

by '1 artificial means" or the macrophages roust be timulated 

to take up the fibrin faster and more efficiently . 

The means by which fibrin might be removed was suggest d 

in a paper by Jorpes on heparin (1947) . He quoted unpublished 

work bys. Kallner: in som non- virus pneumonias with a 

protracted course and ''resistant to antibiotics'' heparin and 

dicoumarol often bad a quit specific effect. In these cases 

there mi ght be a r1a in temperature lasting for weeks , 

blood stained sputum and diffuse symptoms fro the lungs , 

resistant to sulp and pen1c1111n therapy . As soon as 

heparin and d1ooumarol ware given recovery followed within 

a few days . Latent thrombi, for exampl , 1~ the pelvic veins 

giving pulmonary infarctions , were far more common than 

suspected in these cases . The anti- coagulant t erapy not 

only treated th lung condition but also protected the 

patients from recurrent pulmonary embolisms . Jorpes did not 



\ 

28,4. 

state clearly what he meant by "resistant to sulpha and 

penicillin therapy11 but apart from this the cases oert~1nly 

seemed to be chronic pneumonias. I wrote to Jorpee to ask 

for further details on this unpublished work but at the time 

that this present work was completed no reply had been 

reee1ved. 

Only two other papers were of interest in connection 

with the poss1bl application of anticoagulant therapy to 

chronic pneumonias . Rigdon and Schrantz (1942) quoted 

experimental work done by others which showed that heparin 

had no effect on capillary permeability nor on the phago­

cytosis of staphylococci by polymorphs. Thetr own experi­

ments demonstrated that injected Indian ink was quite 

normally phagooytosed by the ret1culo-endothel1al cells 

of rabbits which had been thoroughly heparinisad. Boys and 

Harris (1943) subjected rabbits to irradiation and showed 

that those that received heparin at the same time reacted 

with less inflammatory changes in the lungs, and the late 

changes of pulmonary fibrosis and pleural adhesion formation 

were diminished. In no way did they suggest that fibrin, 

when al.ready formed, might be dis ersed . They quoted papers 

in which it was shown that peritoneal adhesions might be 

prevented by hepar1n1sat1on. 

Here was a possible new approach to therapy . However 

there were difficulties oonnacted with the use of anti ­

coagulant therapy . First it was difficult to control and we 



did not have the laboratory fao111t1es to· do frequent 

clotting and prothromb1n times. These tests would also be , 

very time consuming. Secondly heparin was a.t the time still 

very expensive and this was a.lso a consideration . This field 

of treatment was not investigated but it is hoped that at 

some future date, when work is possible under better con­

ditions , that anticoagulant therapy in pneumonia. might ,be 

further explored. 

A very f ascinating idea was to be rather more 

physiological and to stimulate the macrophages . Thia was 

very reminiscent of Bernard Shaw ' s t1The Doctor ' s Dilemma." ; 

It would be very picturesque if one could "butt-er the fibrin 

with opsonins" (to slightly misquote Shaw) , but there seemed 

no obvious way of obtaining this effect and Wood ' s work 

had shown that phagocytosis occourred perf'octly well in the 

absence of antibodies . The answer to the stimulation of 

the macrophages was possibly contained in a. small abstract 

which appeared in the South African .Medical Journal in 

February 1951 . .A paper by Repetto (1947) was described in 

which he used intravenously a mixture of quinine and calcium 

to prevent and treat post- operat ive pulmonary compl1cat1ons . 

Repatto quoted many investigators who had described the 

beneficial actions of' quinine and calcium . Quinine was said. 

to affect the pneumoooccus , stimulate tonic and antipyret1c 

act1on, atrengthen renal secretion and enhance phagocytos1 . 
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Calcium heightened the resistance against pneum.ocoocal 

infection, had an action on the heart. "resembling digitalis" , 

had a epasmolyt1c act1on on the bronchi and repressed their 

secretion, and enhanced phagocytosis. It was of great 

interest that quinine and calcium were said to stimulate 

phagocytosis. Quinine and calcium were readily available 

1n the Sandoz prepa.ration of 1•calgluquine" . A 10 c.c . 
-

ampoule contained o.6 gm. of quinine gluoonate (corresponding 

to 0.37 gm. of basic anhydrous quinine) in a 10 per cent . 

solution of 0 Ga.lcium- Sandoz .. . In a pamphlet on Calgluquine 

by Sandoz, it was stated that calcium decreased exudation in 

pneumonia. and hastened the absorption of the exudate already 

formed . Hamburger (1912) did an extensive investigation 

into the problem of phagocytoeis and showed that the 

addition of calcium chloride to an in vitro suspension ot 

leucocytes increased the a.mo bold movements and the amount 

of phagocytoais. He considered this to be due to an 

accelerating action on the enzymatic processes in the cell 

nucleus. Quinine hydrochloride ha.d an inhib1 ting effe.ct on 

phagocytos1s . Repetto (1947) quoted work to the contrary . 

Menkin (1940) commented that calcium ions had the peculiar 

property of 1nerea.s1ng the. r ate of phagoeytosis whilst 1od1q,e 

had an opposite depressant effect . 

The use of quinine and calcium in the treatment of 

pneumonia is not new and it was not infrequently used in 

the pre - sulphonamide days . There was especially a vast 
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German 11 terature on the subje·ct. A pamphlet published by 

Sandoz quoted many large series of cas s or both lobar and 

bronchopneumonia in children, adults and the aged all treated 

by Calgluqu1ne either intravenously or intramuscularly 

or both . Barthel (1933), Schoendube (1934), Blackert (1934) , 

Paschk (1936), Raue (1936) , Sebian (1936) and Bl .nc (1936) 

11 obtained similar results , namely that the majority of 

the cases (especially if treated early) showed rapid 

dis ppearance of the fever , improvement in the general 

condition , ra · resorption of the local process and the 

course of the disease was appreciably shortened. Similar 

findings were recorded by Ott (1937) . Quinine alone had al so 

been used w1 th good a.ff et and Solis-Cohen (1933) stated t .hat 

"tor over a century the favourable influence of quinine upon 

the course of pneumonia has been noted by many competent 

Ob$ervers, i ncluding Oorr1ga.n t Gibson, Se , L1eberme1ster, 

Binz, Aufr cht, Cahn- Bronner, George Wood, Austin Flint , 

D Costa, Jacobi, Solomon Solis- Cohen and Kolmeru . In a 

c refully controlled adult series the mortality was 9.6 

per cent 1n the quinine treated cases (1000 cases) as 

compared with 20 per cent in the untreated controls 

(2000 o ees). Quinine was said to be specifically 

bactericidal to pneumococci but that part of its effect was 

prob bly by stimulating leuaoeytosis and phagooytosis by the 

leucocytes . A common result of quinine treatment was a 

shortening of the duration or the pneumonia . Cahn- Bronner 

found that in some of his trea ted casas the physical signs 
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d1sap eared rapidly after the adminstration of quinine . The 

quinine was given as the d1hydrohromide in capsules orally 

at three hourly intervals an.d 1n very 111 cases intra­

muscularly . Maclachlan et al . {1937) reported good effects 

from the use of a quinine derivative , hydroxyethylapooupre1ne, 

in pneumonia. 

There have been several papers on Calgluquine used in 

the prevention and treatment of poatoperat1ve pulmonary 

complications . Both Ulbrich (1936) and Repetto (1947) in 

large series of cases have shown tha t, when Calgluqmine was 

given before and after operation , post - operative complications 

were fewer and less seven; if Calgluquine was started after 

the complications were established then the mortality was 

diminished . 

The most recent work on Calgluquine has been done by , 

M1lanov1c (1948) who considered that the eours of 1nfluenz 

was shortened by this treatment. To date (1951) the head 

office of Sandoz 1n Switzerland had reoe1ved no reports 

concerning the combined administration of Calgluquine with 

sulphonamides or panic1111n . {P. Stein, personal commun1cat1~. 

There was , thus, plenty of evidence to support the 

statement that quinine and calcium had a beneficial action 

in cases of lobar pneumonia . It was uncertain whether this 

effect was due to stimulation of the macrophages but Cal ­

gluquine seemed worthy of trial . This investiga.tion was 
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only commenced very late in the aeries and to date only 

three cases have been treated - Oases 58 , 65 and 64. The 

former two were cases of chronic lobar pneumonia and the 

latter a case of chronic bronchopnaumonia . Lung biopsy in all 

ca es confirmed the presence of a macrophage reaction. The 

Calgluquine was given intravenously , LO c . o. at the rate of 

1 c . c . per minute. Injections were given daily for seven 

days. No toxic manifestations were noted except that after 

som injections there was a feeling of warmth, occasional 

sli~ht sweating and very occasionally tinnitus . 

Case 58 was a coloured ma.le of 58 years who after being 

in hospital for 63 days still had the physical aigno of 

dullness, bronchial breathing and medium crapitatid>ns at 

the right base posteriorly . He was started on Calgluqu1ne . 

On the second day dullness ha.d d1mi.n.ished; on the third day 

there was no longer 8:f!Y dullness . breathing was vesicular 

1 and crep1tat1ons fine and much reduced in number; on the 

fourth day no change; on the fifth day only very occasional 

crep1tat1ons heard; on the day after the last injection there 

wera no longer any abnormal physical signs and X- ray showed 

almost complete resolution . These astonishing results 

exceded even the most enthuaiastic expectation. This result 

was very difficult to assess as one could argue that he 

would have resolved completely at this time even without 

Calgluqu1ne . Of much greater significance were the results 

of the following case. 
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Case 65 (Coloured male 38 years) showed all the features 

of a pneumonia which would run a chronic course - he was 

admitted very ill with a. high tempera.tur , extensive 

consolidation of the right lung, a. normal total leucocyte 

count but with 90 per cant of neutrophils . His general 
'WO..S 

condltion ~improved by chemotherapy but his temperature 

continued at a low level for about 11 days . Hie physical 

signs remained unchanged and on the 11th day there was still 

increase d vocal fre~itus and resonance , relative dullness 

and bronchial breathing with numerous medium crep1tat1ons 

over the right upper lobe and similar findings over the 

lower lobe except that the breathing was vesicular. Lung 

biopsy after 11 days showed that there was retarded resolution 

of the upper lobe . X- ray was similar to that on admission . , 

Two days later he was started on Ca.lgluquine . On the 'third 

day of the course dullness was only slight, vocal frem1tus 

and resonance were still increased, there was only a small 

area of bronchial breathing, and medium crepitations were 

as before; on the fifth day the chest was resonant, vacal 

fremitus and resonance were still increased, vesieular 

breathing was not as harsh as before and there were neither 

bronchial breathing nor crapitationa . Apart from the 

vesicular breathing becoming softer there were no other 

alterations at the end of tha seven days . X- ray at the end 

of the course. as compared with that taken the day be.fore the 

injection were started, showed fair agree but not complete 
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re olution. For the next two weeks ther was no change in 

the physical signs nor in the X- ray appearance but than over 

the following ten days the patient progressed to complete 

resolution. Here was a dramatic response which persisted only 

as long as the injections were continued . When the 

Calgluquine was stopped resolution appeared to ceas and 

the patients condition remained unaltered for two weeks after 

the final injection . One felt that these findings might 

be significant . 

A similar occurrence was seen in Case 64 where a 

bronchopneumon1a of the left lower lobe had shown only 

slight sign of resolution over a er1od of 37 days . He 

was given cour of Ca.lgluquine at the end of which 

there ap eared to b some clearing of the consolidation 

on X- ray (there had been no abnormal physical signs) but 

ome observers did not agree and the plates were lost and 

thus could not b reviewed. Certainly after the Calglu• 

quine till h1a ·daath there were no signs of further resolution . 

If one acce~ted that clearing did occur th n again there was 

clearing during the period of the injections and this again 

stopped when the Calgluquine was stopped . This was , of 

course a much less definite result than Case 65 . 

This work is being continued . Naturally the next step 

'Was to apply this therapy to cases of acute lobar pneumonia 

to try and obtain more rapid resBution with shortening of the 
·' 
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patlent1s stay in hosp1 tal . Al terna.t cases are being treated 

with a course of Calgluquine starting after the first 24 hours. 

The Calgluquine would then act on a sterile r esolving lung 

on which 1t should have its maximum effect . The results 

of this investigation w1ll be published at a later date . 

With an illness such as lobar pneumonia which varies so 

considerably in its course from patient to patient , one 

needs a large series before any conclusions may be drawn as 

to the efficacy of a new therapeutic agent . The results 

so far obtained have been both intriguing and hopeful . 
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§mu ARJ, 



(1) It, w con 1d. d t.bat aap1r t1on lung biopay 1gbt, be 

ot value 1n dete 1n1ng the patbogene 1a or c onle 

lob r pneu om.a. The 1nvest1gat1on d veloped to e • 

brace the p tbogene 1a of the resolution or acute lobar 

pn u o.n1a rt r aul on 1de and n1c1111n therapy. 

(2) 

In ad41t1on b1opa1ea were perto ed on no al lungs 

and on an b r of' c ea of' cbeet pathology vh1cb pre-

ented diagnostic proble s . N1net1 tour 1opa1e 

were perto ed on 73 p t.ient. . 

(1) fttv1ew o[ the 11t_ra\yre. p1rat1on lung blo ey 

had en pr ct1ce tor ou1; 70 eara . Th technique 

waa use o t frequently for the diagno ta of' pul onary 

t ours and 1n tbe 1solat1on or organ1.s a in e ea ot 

pne on1a e.n4 lun abacesa . The thod w a alao used 

1n the diagno 1 or 11po1d pneumon1 . Godlove 1 (1949) 

deacrlbed the b1atolog ot blopsy t.er!al obt 1..ned 

tro no al lungs . 

(11) The \echn1gue v,e4. The t cbntque or lune biopsy 

as used by ct.her 1n et.ts t.ore wa r viewed. 'l'be 

techn1que ut.111 ed 1n tb pre nt r1 e w t.hen de­

acr1be 1n det 11. The p t.1ent. w pl d in t.be re-

c ent e1t.1on . e t1 uee ot t,he eh at. wall. tbe 

:ol ra d the supert1c1 portions or the lung v re 
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1nt1ltrated Y1tb lccal an sth t1c. The blopsy needle 

w1tb atyl tte 1n place waa t,hen inserted through ,a emall 

s~ab 1nc1s1on. 1n tb.e s 1n into the lung. The etylet..te 

w re o ed. 20 c.c. yr1nge attach and the plunser 

w1thdra.vn to provide suct1on. t.b suction a1ntaln 4 

the ne dl wa.a 1nserted more deeply and then part,17 

w1thdr wn. suction. vaa rel sad and the needle and 

syringe removed. The material ob~&1ned waa orusbe4 an.4 

a eared onto a11dea and cultures w re de on bloo4 

agar, 1n serum broth and on L-owenste1n' a ed1 . • The 

slides were atelned b7 the bac &tox711n-eoe1n. 

Leiebman, Gr and Z1ehl Beelsen etJlod. A special 

et.a1n ~ ow U]I t1br1n, pneu -1ococc1 and cella was 

d scr1be4. 

(111) Corqpl1eat1on& and d!lffler& . Reports of other 

1nvest1gators 1nd1cated tbat air eabolism and death 

occurred very rarely; crnpye a waa not hazard; 

h optya1 , a small pneumothor . x and -slight. patn. 

oecaaionall7 occurred. 

a pltcat1ona were recorded ln 45 .8 per cent- ot the 

present eer1e of e1ght.7 tbrae btops1e on 11v1ng 

natienta. 

Themot frequent. aequ 1 w 

(26 .5 per cent); . oce · 1o ally there w a moderat,e 

haemop\yaia of over a tablespoont lot blood (8 .4 par 
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ent.). In no caae did the ount or blood loat 

oce ion any anxiety. 

light gain 1n the chea\ occurred 1n 12 per cent 

ot b1opale and w a ·usually as oe1at d w1th s &ll 

1ne1 1t1c t,, pn u othorg ( 9 .6 per cent o,t biops1ea). 

wo oases ex.perlenced a tran 1 nt bout.e ot cou15h1n13 

ssoclat~d w1tb ,d;[&pnoe 1 ed1atel7 attar th blopsy . 

wo caaes boved yndro· ugge t1ve ot vaao-vag l 

.mcoP! or possibly There wa one de th 

robabl7 due to an 1r bolus. 18 1 tt.er case h 

wld a read tuberculoal and tuberculous n1ng1t1a . 

h severe the only e wb1cb g ve cause tor concern . 

O plication were or tr quent hen upper 

rath r than a lower lob va the 1 ta ot b1opsy. • 

e, ex, d the actual under1y1ng tbolo ot ihe 

t1ent played lit.tle p rt 1n det 1n1ng wh t,ber or not 

c plication would follow biopsy . 

It was concluded . that lung b1op y w • rel t1vely 

sate procedure but that very r ly death 1gh\ occur. 

In tour casea tbe b!o sy i rial contained 11v r 

cell, and 1n one case {done attar d th) cells tr 

tbe a leen were pre ent. 
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(3) LU g BIQPS! 9f IHE NOE,t"W.. 1,, G: 

( 1) Thirteen 1ops1 s were perto e4 on p t1ent.s wlt.h 

no al lungs ( tbre at er d th). 

{11) The cult.ures or the b1op y aterlal w ~ sterile. 

(111) H1 t.olog1cally 11 or so e or t,be tollow1ng 

el en~ were demonstrated: red cells and white cells 

tr,QJJt the pulmonary vessel, plural aqu ou p1 tbelial 

ce~l , eU1 -t.ed broncb1al 1 h lial cell.a, o111e.ted 

bron.eh1olar plt.b 11al cells, non-0111 t..ed broncblolar 

ep1th lial eel.le. alveolar p1~h 11&1 ells, aeropbagea 

h1eh 1ght be small v1tb a s1nS1 nucleu or l rge 

with any nuclei or which 1ght be of t he alveolar 

bist1ooyt.e type, non-nuol , par nchyma,. 

1nt rst1 t1al tissue, and mall d large bl a.ck particles . 

( 1) Lung blopay wu perto ed on eigbt cae t 

pul onary tuberculos1e; t1 • shoved t,ub role bac1111 

e1th r on direct smear or culture or both. 

(11) Lung biopsy was us dart r de th to diagnose two 

cae of bact, rial pneu on!a wh r the antemar~e 

d1 os1a ba4 been pulmanar11n1"aret1on d tuberculost . 

A chronic at phylccoceal pn onl w s diagnosed 

inly from t.he bi ops:, t1nd1ngs. A chronic bronobo-

pn on! was shown to be pathologteally s1 1lar t.o 
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chronic lob r pn on1 • In c e ot th a oc1 ted 

with bronehotm u onla, · un b1o y xcluded an "allergic 

lung•. In on ca of bro ehopn umon1 , v n lun 

1n y fall d t,o lp luc1 t, tb t1olo .1 • 

(111) In two oa e of ul onary int rction, two cs s 

of rh u.11 tj e pn ·u.rnon1 and on ca. of n ur 1c lung 

th b10~91 f1ndlngs w r cop ti le w1th th nusp ot d 

di o 1 . 

(1v} A par1p ral carc1no or the lun, pulmon ry 

oeb1c e ss and a lung bee a 001 ted with 

ronch1 ct 1s w r . 11 d1 os du 1n lung biopsy . 

(v) Biopsy or a cas ot cons nital 1Jy tie lung bowed 

th t the Fri dla.nd r's bacillu, cultured tro the 

ut , h d not co e fro t lun . 

( v1) It. 1 ed that th lun_ b1op 

t.erl obt.aine for di gno t1c 

consid r d t.oseth r vi th cl. 

t te ot t.he t1 nt . Th ob.1 t 

urpo ea . ust be 

p1ctur of th clinic l 

u of b1op y 

wa hen the b1 to og1ee.J. or cter1ological f1nd.1nss 

co pat1ble w1th one 

1agno • · un11 ly . 

( 11) In tour c (tbr 

and one or tuberculo ·1 ) 

1n th biopsy ater1al . 

· of acut, lobar pneumonia 

ebe tos od1e w re re nt 
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(5) THE PATHOG7 ESIS OF THE NORMAL R 1 SOLOTION OF ACUTE 
LOBAR PNEUMONIA. 

(1) The 11terature on the pathogenesis of pneumoeoccal 

lobar neumonia was briefly reviewed . The arly animal 

experiments, the theories of th mechanism of the 

crisis, and the process of resolution were discussed. 

The importance of the macrophage reaction 1n resolution 

was emphasised. The controversial question of the origin 

of the macrophages was reviewed. Loosl1's conclusion 

(1942) that the macrophage had their origin from the 

lymphocytes and mormytes of the blood appeared to be 

the most acceptable. It this was correct then the 

inflammatory cell response in th lung fell into line 

with the cellular response of 1'nflammat1on in all 

other parts of the body. 

(11) CUrphey (1935) did lung biopsies on living human 

patients during the resolution of lobar pneumonia and 

was said to have confirmed the pr sence of the macrophage 

reaction during recovery. 

(111) Wood and. his co-workers showed that rats with 

pneumonia treated with sulphapyr1d1ne showed an early 

macrophage reaction during recovery. There was no 

information as to the changes 1n th pnaumon1c lung 

following penicillin therapy . 

(iv) Th . terms acute and chronic lobar pneumonia were 
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4et1ned. 

(v) ent.7 e n lun b1op 1• re rto on 

ot lobar 1 bot tON 

d tr treat t with ulph n1clll.1n . 

( ) Po lt1 • culture• ot a ococc1 o t ned tr 

all cu cb h not c 1 ve t a t. t. r be1ng 

on t er PY ( 1 •• or n1c1ll1n or oth) tor 

twen y four hour the lun p d t.o e t rile. 

(b) It wad. o tr t d that before t rapy th 

atf'ect,e l abo d the h1atological 1cture ot ~ 

ltb l «e 

well pre erved pol o • 

e ot ti r1n d n erou 

rtn the t1rst d y ot 

ent, th v no can 1n the tholo cal 

lctu • ter two ot ad qu te c e otb rapy the 

ht tolo was th t. of - lar • ••••• 
or r1 ri V r ant w1tb ol 0 h (oft, n de n rte) 

d in out equ er; tbe 

C • treq ntly ahow 1n t pl or a. 

t r • ot or d ot ther :P7 aolut1on w a ell 

eat bliehed. 

w p ent oclated with n rou a l cro 

an<S 1nt'requent pol o b wh1cb wer occ tonally a en 

• 1 1n ount. d v c 1ng granular, all 

&eropuc•f§•• were n eroua and ol o h c ty. 
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quot h1oh ss t.ed t. a • cro-

phag f1br1n. It 1aht be ed that 
. 

th v nt,u 111 rt. he l 1ch then 

retu d to no • It. would p r th t 1th ch o-

er h tag ot s y h t1 ion h e d t.o 

xi • 

(c) Cel a . how1ng the 1nte edlate tag tween 

l hoc7te a.nd onoo1t• and onocyte an s all macro-

. a e r noted d these eel 1 a were t 

t1on 1 cell • 

hoving red h ti 

y w r intrequ ntly 

io ut bee • n 

e tranal-

n 1n the slide 

ou ur1n 

rly d fairly well dvanced resolution d were 

t.111 on 1n a4v ce4 solution. ?hie ran 1t.1onal 

ce l r po•• Wb1ch se ed to Jut r ced t aero-

r pone l t pot to th ~ho 1 ot Loosli 

h t t 

lood. 

crophaga s er riv rro c 11 in th 

(v1} t,t,e pt was ade to rel te th an r oon-

1t.1on ot the p tient 

ch t to the unaerlyin 

the by 1cnl 1gn 1n the 

roce • Dur1 g 

th rtr t r1 or s1x d y follow1n th 1nn1eg of 

th r py 1t the p tient, b c e non-toxic and &PJNX1al 

nd otual.ly ezpiNtaaed £ ling of val being then 

on u ually correc ly pre41ot t.h t r olute1on 

vs rosr ing eat.1st ctor1ly. The local yaical 
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1 • on, a~ l1ttl 1nd1eat1on to h th r 

t,b und rly1ng lung v 1n a st t or r d b t1 t1on 

o re olutio. 

(1) the definition or uchron1c lob 

labor t d . 

on1 •• waa 

(11} The lit r t.ure on chronic lobar pn u on1 and 

r1ou ul on cond1t1one 1nccrr ctly ter d ehron1o 

lob u o 1a we rev1 ed. The ~1olo y of del yd 

solution a cons1d red at1d the l portance or co­

ext tin ypb111 and other concomitant pt olos1cal 

c nd1t1one lac d 1n the correct n rsp ot. ve. Thera• 

p ut1c a ur s. usually of a gen ral n ture, had been 

reeo nded by various uthore. 

(111) Th th1rt en patients itb chr n1c lob pn u-

on1 1n th pr ent e 1 s w re b 1 f'l scrlb d • 

went lung b1op . 1e ere perro ed on t ea thirteen 

ase • Those oases which h no een t ated shoved 

th h1 tolostcal plctur of red h p ti att n and 

oneu ocoec1 wer oultur d r tb biopsy ater1el.. In 

le s which h r c 1 e ch otb r py the biopsy 

cultu w r t r1le. The c llul r chan ea 1n th luaga 

cornt pond 4 closely to those aho by t ea...e with 

nor al re olution. but 1n so a e es tb orophas• 
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r spon a was ome\fb :t d layed. How ver, a.ti.er the 

orophag r aponse wa f'ully e tabl1sh d re olution 

nroc ed d very slowly and all c e xa:nin d or than 

ight n d y ai'"t r the beginning of th r py sho~ed the 

hia~ological picture or fibr1 an & rophas • In 

t he c e ot lonser duratio ropbagee with a 

ingle nucleus, vaeuolat d o ~opla d f w inge ~ d 

p t.1el , r tre411ent,ly n. Tb ere probably 

old tor~ of the all ac ophag a en 1n no al 

r aolut.1on and W N t.e d n hronie uu .. t:ruwonia cro-

(v) !he el1n1cal teaturea or t.he c ea ct ehron1c 

lob l)lleu onia were d1acussed. I\ was aho~n th\ the 

Jority were ot an older age sroup than thee sea wltb 

no ~esolut1 _. It was extra ely ditt1cult to pre-

1ct.. whetb r a ;meumonic.1, would b co chronic or would 

und r o normal resol t1on. If th pati n~ v admltt.etl 

with only slightly r d ueocyt.a coun~, 1f' he 

re ponded generally to che othsrapy but contlnu d to 

b v . a al ght 1nt itt•nt or re 1tteni pyrexia tor 

or ban five or s1x 1, and v loped a smsll pleural 

tt'"usion, then he 1ght go on to the "chronic stage11
• 

(rt) It. v proba.bl t.h t t.ha pre ence of eoneomlt.ant, 

p thology played little part. 1n d 1 1riz re olut1on. 

'the ugge t.lon wu ade t.hat there 1ght be an 1nberent, 
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1 

eti C 

and that 

0 • 

1l1ty in 

lay d re olution 

dff • By o t. T>1 

to c r 1 

nd: d on tb 

1v1du l it-rt oil r not t 

1gb b pos t.o r ct h th r n on a would 

ro t.o r oluti-o • 

{v11) I\ ee d .re a a to cc it t 1 d 

olut o 

th 

c th tl rin not b 1n r oved 

a es r th lune. 

( ) s {1947) d t t th ti r1 cul b 

1 d by 1n . be di o r l but. no work 

don -al ng the line in ~h t-1on. 

{b) n1ne· d calci h db n 1th .o e ucc 

1 on1a ator th 

ch oth r p d t1b1ot1c . ot tb • 

to nbane h ocyt.o 1 • n 

( va us d t.o t.ry d •• t.1 a 

h • . WO e of chronic lo ar 

of 

uin 

CPO• 

es 

on1 done 

of ohr 1c roncho_n u oni w re t.r 

ot C lgl.u u1ne 1ntr enou ly tor na•r•" 

d w1\h 10 c . c . 

1n apne rd to ace 1 rt he pro 

r olutton . 

• Toe 

or 



(7) GENERAL CONCLUSIONS: 

(1) Aspiration lung biopsy is a relatively safe 

procedure. 

(2) By means of lung biopsy it has been possible : 

(a) To establish the sterility of the normal 

human lung; 

(b) To clarify the diagnosis 1n many various 

obscure pulmonary cond1t1ons; 

{c) To demonstrate the stages of the resolution 

cf acute lobar pn umonia following sulpho­

namide and panicillin therapy; and 

(d) To indicate th pathogenesis and cell changes 

that occur in chronic lobar pneumonia. 
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.APPENDIX. 

THE CASE HISTORIES 

~ 

SEVENTY THREE PATIENTS 

ON WHOM 

LUNG BIOPSY WAS PERFORMED. 
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INTRODUCTION . 

The appendix contains the case reports of the patients 

referred to in the main thesis . Many of th se cases, 

especially the controls with normal lungs , were of very great 

medical interest apart from th b1op y findings . However, 

for the sake of brevity th cas s ar di cussed and described 

mainly from the point of view of the findings in the chest 

and their interpretation . Similarly, w~en one must deal 

with seventy thre oases , it is necesa ry to restrict the 

discussion of the various possibilities to a minimum, 

especially in the cases done for diagnostic purposes . 

The ease histories have been made as short as possible . 

Most negative points have been omitted; the various media 

used for the cultur of the biopsy material have only been 

mentioned individually wher this has been relevant; unless 

otherwise tated the actual procedure used for performing the 

lung biopsy was the orthodox method d scribed - comments 

are made on any variations from the standard technique . The 

presence of pneumothorax as a complication was always 

commented on but only 1n some eases was a negative check 

X- ray mentioned. Only 1n cases where 1t was necessary was 

the duration of chemotherapy fully described. 

Some of the cas histories are not a.a eompl teas one 

would hav liked but most of these were cases over which 

one had no personal control , the only contact with the case 
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being the performance and interpretation of the biopsy . In 

some cases, for example Case 58, the patient was seen for 

the fir t t1m thre w ek af'ter admission. 

The cases are arranged in numerical order, and an index 

will be found on page 5 I 5 . 

Most of the photosrapha and microphotographs are 

included in the main text but a few additional ones w111 be 

round in th case reports. 

All the photographs and m1crophotographs were taken by 

the author using an ordinary Zeiss Ikoflex twin lens reflex 

camera. The photographs of the histology were done by a 

very s1mpl method. With the microscope horizontal, the 

upper lens or the camera was placed near to the eyepiece 

( the e era was s t at tt infinity" ) • A picture of the 

microscopic field appeared on th camera's ground glass 

· scr en. Th c lls were brought into clear focus using the 

microscope's fine adjustment. The camera was then raised 

so that the taking lens was opposite the microscope eye-­

piece, and the shutter was opened for the required time. 

Ordinary Kodak Super XX 1.20 roll film was used; twelve 

microphotohrapha were obtained on each spool of film. 

The slides of the biopsy material were stained and 

interpret d by th author. The cultures w re examined and 

reported on by tha staf'f or th Department of Pathology 

(University of Cape Town) . 
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CASE 1. 

G.S. COLOURED MALE . 49 YEARS. PULMONARY INFARCTION . 

History: 

The patient bad b en admitted several times in hypertensive 

congestive cardiac failure and on his previous admission 

there had been two episodes or cough with very blood stained 

sputum and profuse sweating but no chest pain . He was again 

admitt d with the symptoms of heart failure . 

Examination: 

Ill , dyspnoe1c , orthopnoe1e , distended pulsating neck veins , 

oedema of legs, six fin ger hepatomegaly , dullness and 

crepitat1ons at the bases , cardiomegaly with presystolic 

gallop rhythm; urine contain d two plus albumin . 

Course: 

He did not respond well to mersalyl , aminophyllin and digitalis . 

About a month after admission he suddenly complained of pain 

in the right side of his chest and began to cough up heavily 

blood stained sputum . Just to the right of the sternum 

there was a localised area where many r sonating er p1tat1ons 

were heard. He went steadily downhill and died two days 

later in severe congestive cardiac failure . 

About 36 hours after death a 19 gauge ordinary aspirating 

needle was inserted into the third right 1nterspace about 2 cm. 
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from the right sternal border and the material obtained was 

smeared onto a slide . This first lung biopsy was by no 

means a graat success . 'lhere was mueh blood present; black 

particles ware scattered through the slide; occasional 

pleural cells were present; macrophages of the dust cell 

type were occasionally seen and not infrequent heart failure 

cells associated with a fibrinous type of material; 

occasional alveolar cells; numerous bacilli but these 

were almost certainly postmortem invaders . 

Discussion: 

Clinic ly the case was that of pulmonary infarction 

superimposed upon congestive cardiac failure . The biopsy 

material was not very helpful . There were some areas of 

what was possibly fibrin with heart failure cells and much 

blood; this was possibly compatible with the diagnosis 

of infarction . One was able to exclude a bacterial 

pneumonia• 
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CASE 2• 

S1 S, COLOURED FEMALE . 6 YEARS. PULMONARY TUBERCULOSIS. 

History: 

Listless with anorexia and dyspnoea on exertion for three 

months; slight dry cough for the same period; dyspnoea 

worse and 1n addition orthopnoea for a week; pain in the 

left sid of the chest one day. No history of contact with 

cases of suspected tubercle . 

Exam1nat1ori: 

Ill , thin, pale, dyspnoeic , cyanosis, clubbing of the 

fingers, massive general oedema, distended pulsating neck 

veins, pulsus paradoxus , heart displaced to right and gallop 

rhythm; left side of chest flattened, resonant , diminished 

air entry with bronchial breathing and fine crep1tations; 

right side of chest relative dullness with bronchial breathing 

and crepitations ; four finger smooth hepatomegaly; three 

finger splenomegaly; urine albumin one plus ; red cells 3 . 2 

million with 8 gm . haemoglobin; white cells 14, 920 with a 

normal differential count . 

Course: 

She ran an intermittent pyrex1a up to 101 degrees . X- ray 

showed a large left hydropneumothorax , specks of calcium in 

the left upper lobe and pneumoni a. consolidation .of the right 

' ,: 

' 

,, 

,, 

' 

', 

' --
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middle lobe . She 1mproved slightly after digitalisation . 

Aspiration of the left side of the chest showed a pneumo­

thorax under slight tension and only air was obtained . 

Because of the calc1f1cat1on 1t was felt that the 

diagnosis lay between tuberculosis and possibly histo­

plasmos1s . There was no sputum and lun~ biopsy was per­

formed. The needle was inserted into the third interspaoe 

about 2 cm . to the left of the left border of the sternum . 

The needle entered the pneumothorax but at the depth of about 

8 cm . the point came in contact with a solid structure . On 

aspiration a little thick greenish material was obtained . 

On staining this was shown . to be pus . The pus was sterile 

and a careful search of the smears showed no organisms. 

Penicillin was st~ted with no improvement. About a 

w ek later thoracentesis was performed at the left base and 

two test tubes of pus were obtained. The patient died almost 

immediately afterwards. 

Autopsy: 

The left pleural 9av1ty contained about 100 ml . of pus and on 

the sut'face of the collapsed left lung was thick purulent 

material . Numerous small productive tuberculous lesions 

were present throughout the left lung and there were 

scattered small areas of calcification . Similar pathology 

was present at the right apex, and there was a bacterial 

bronchopneumon1a of the right middle and lower lobes . The 
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normal spleen had app r ntly b en pushed down by the 

pneurnothorax . here w r no cardiac l sions . 

D1souss1on: 

The t1nd1ng of' pus cam as a great ur ris. As no organ.ls s 

w r grown rro the pu (blood agar and seru, broth) and th• 

patient had had no oh otherapy, an or 1n ry lung abscess 

aee ed to be very unl1k ly . In retrospect the steril pus 

was the clue to the d1a.gno is or tub rculous empye a . It 

was d1sappo1nt1ng that no bacilli w re n on t.h rect 

a ear nor was thar. any growLh on the Lowenstein ed1 

(but tbis w cultured for only to we ks) . How v r, tt 

1s known that 1n empyema the tubercle bacilli ay be 

extre ely scanty and only a small drop or pus wa avail ble 

for xa 1nat1on. 
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CASE 31 

A. VANG . COLOURED F.Bl4ALE. 48 YEARS . LOBAR PNEUMONIA. 

History: 

Dyspnoea on exertion and oedema of the ankles and lower legs 

tor three years; increasing dys noea, orthopnoea and angina 

pectori for 2 years; cough with very bloods utum, fever , 

sweating and headache for five daya. 

Exa.mi nat i on : 

Ill , obese, dyspnoeic, sweating, alight oedema of sacrum and 

1 gs but neek veins not distended, calves of the legs tender 

to a.lpation, apyr xial , pulse 148, blood pressure 160/110 

m.m. Hg . , cardiomegaly; rhonehi all over but at the left base 

posteriorly dul+ness and medium crepitations; urine albumin 

a trace; whit cell 37 ,ooo. 

Course: 

She produced heavily blood stained sputum and remained 

a.pyrexial till the day of death when the temperature rose 

to 101 degrees . She was treated with digitalis , mersalyl 

and omnopon and dete~1orated rapidly . On the third hospital 

day she was started on penicillin and X- ray show d oonsol1 -

dat~on of th left lower lob . E . C. G. demonstrated left 

axis deviation and tachycardia . She d1ed a few hours after 

starting pen1c1111n . 
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Lung biopsy was performed about 12 hours after death . 

The needl was inserted 1n the midaxillary line in the left 

8th 1nterspaea . The hlatology was that of great masses .of 

fibrin associated with innumerable polymorphs; a few heart 

failure cells and alveolar cells were also present . No 

organisms were seen . The picture was that of an acute lobar 

pneumonia. . 

D1souss1on: 

The patient was diagnosed as hyperteneiv cardiac failure with 

pulmonary infarction. The autopsy picture from the biopsy 

was that of acute pneumonia which in retrospect fitted wall 

the clinical picture and the leucocytosis . The absence ·of 

ore;an1sms on the direct smear was possibly due to the 

penicillin therapy started some hours before death . The 

very heavy blood staining of the sputum might have been 

due to the associated congestion of the lungs from her 

mild cardiac failure . 

Lung biopsy may be used after de ath, as 1n this case, 

to try and confirm the cl1n1cal diagnosis in cases where 

autopsy may not be performed. 
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CASE 4:1 

~ .~ . COLOUflED MALE. 28 YEARS. ACUTE LOBAR PNEUMONIA. 

Historx: 

Saven "days previous to admission he had flt 111 with pain 

in the left s1d of his ch st. Th next day he refused to 

eat and waa r stlass and a doctor started sulphadiazine 

the~apy . Ha became worse and was adm1tt din a delirious 

condition . 

Examination: 

V ry 111, toxic, delirious , fac flushed, dyspnoea with alae 

nas1 working, temperature 103 degrees, pulse 100/minute , 

slight 1cterus; over left lower lobe diminish d movement, 

increased vocal frem1tus an resonane, v a1cular br ath1ng, 

medium re onatin g crep1tat1ons; urine on plus of urob111n; 

red cells 4 .08 million; white c lls 19, 350 with 92 per cent 

neutroph1ls . 

Course: 

He was i mmediately started on 400, 000 units of penicillin and 

sulphatr1ad two tablets and he was then given 200, 000 units 

and two tablets respectively four hourly . X- ray showed a 

left lower lobe consolidati on . 

Lung biopsy was performed about one and a half hours 

after the commencement of treatment . The needle was inserted 
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through th 8th intarsoace 1n the left posterior xillary 

11.n ; there was no cough, pain or hae optys1s. No 

s1~1ficant organisms were cultured and the mucopurulent 

s utum grew salivary organisms only . The stain d smears 

showed many neutrophils associated with mass of fibrin; 

thes cells showed no signs of degeneration; a few macro­

phages of all types with probably the small macrophage 

predominating were present ; lymphocytes an monocytes seemed 

to be more frequent than one would have expec~ed from th 

amount of blood present . The picture was that of red 

hepat1 at1on . Scanty pn umococc1 wer seen, som free and 

some ingested by nautroph11 ; tber war non seen within the 

macrophages . 

The day after admission tho pa.tint was much better and 

his tam erature had fall n by crisis to normal . The 

Wassermann reaction was positive and the serum b111rub1n · 

3 . 1 mg. per cent with other liver function tests normal . 

He ran an uncomplicated course and by the 12th day his chest 

was normal both cl~n1oally and radiologically hut his E. S. R. 

was 62 m.m . Westergren . He as discharged n1na days later 

with a normal aad1mentation rate • . 

Discussion: 

Thia case was a straight forward acute lobar pneumonia . Of 

interest was the presence of pneumocoeci which were apparently 

prevented from growing on the culture media because of the 

presence of pan1o1111n i1ven only 90 minutes before . It 
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was unlikely that the sulphadiazine given outside the 

hospital had been effective . 
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CASE 5. AND 5-1. 

EARS . Y TUB~RCULOSIS . 

Hist or3 : 

Sympto s referabl to diabetes for so e years; vagu retro­

stern l pain for five days; haemoptysis oft o cupfuls of 

blood and blood str aked sputum for four days . 

Exa ination: 

Elderly, thin, not 111 , not dyspnoe1c , pulse 88/ 1nute , 

apyr xial , blood pressure 220/100 m. m. Hg . ; no abnormal 

physic signs; urine one plus albumin , Benedict te t brick, 

30 pus cells/ hpf; white cells 11, 700 with a normal 

differential . 

Ooure .. 

The diabet s was controll d by 25 units of soluble insulin 

twice daily . X- ray show d a diffuse sh dow in the right 

upper lob and the differential diagnosis lay between tub role, 

carcinoma and a low grade pneumonia. 

rai ed but oved well ~n screening 

he right diaphragm was 

Lun~ biopsy was done through the s cond interspae about 

3 cm . to th right of the right sternal border. Shortly 

afterwards th re was as 11 h emoptys1s which p rs1st d for 

about thr e hour . X- r y taken the next day how d no 

pneumothorax. The biopsy m ter1al was sterile . H1stolog1cally 



large masses of tissue were present in which the individual 

ele ants were difficult to identify (at this stage the 

efficient crushing of the tissue had not been perfected) . 

There was probably some fibrin present, not infrequent 

elastic fibres and cells of both the alveolar epithelium 

and . the macrophage series; polymorphs were not infrequent 

but were not numerous. This was the picture of a low grade 

inflammatory 1 s1on; there were no signs of carcinoma. 

Bronchoacopy showed no abnormality; three specimens of 

gastric juice were negative for tubercle; repeated X- rays 

showed no change. 

L ng biopsy {5-11 was repeated six weeks after the 

original· biopsy . The site was the · r1rst interspaee about 

2 cm . to the right of the right sternal border. There was 

no growth on the blood agar nor 1n the serum broth but 

tubercle bacilli were cultured on the Lowenstein medium . The 

sear preparations showed no organisms but there were large 

masses of tissue consisting of f1br1nous material with en­

meshed polymorphs, alveolar c lls and macrophages with 

occasional elastic fibrils and stratids of collagen . Groups 

of ciliated and non- c111a~ed bronchiolar epithelial cells 

were present. The picture was that of a subacut inflammation . 

The patient died a month later and autopsy confirmed the 

diagnosis of f1bro- caseous tuberculosis of the right upper 

lobe . 
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Discussion: 

The lung biopsy findings made a diagnosis of carcinoma 

nlikely and the combination or the picture of a low grade 

inflammation with growth or tubercle bacilli on culture 

made the diagnosis of tuberculosis obvious. 



322 . 

O~E 6. . D 6-1 

Hl torz: 

lai d dry cough for tour d rs and th non th d y 

b f'o 

orked 

drinks 

d.nlss1on cold h1vera, tev ri hne 

labour r 1n an ngin ring works, 

d del1r1u . 

o s nd 

fair · ount . H1a w1f~ d1 d of tub rculo 1a . 

~am1nat1 on: 

Ill, toxic, d llr1ous, dy pno ic with alae nas1 working, 

p e , te r tur 101 d gr e , pule 112/ 1nute; ov r the 

right upper lobe d1m1n1 hed ov ant , re at1 ve dulln as , 

diu crep1t tion , bronchi 

Cour • • 

b thing; ur1n nor • 

bowed s1ve right upper lob pn u oni • Hew 

Figure 127. O 6 . 

x-r Chest. PA. 

(On 1 s1on) 
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started on enicillin 200 , 000 units four hourly an 

biad four tablets and then two tablets four hourly. 

sulph­

His 

general condition improved rapidly and on the fourth day 

lung blonsy was performed through the second lntersuace 

about 5 cm. to the rigbt of the rigbt sternal border. There 

was a small haemoptysis for about 10 minutes afterward . 

There was no significant growth fro either th biopsy 

mat rial or from th putum . Histologically fibrin was 

present in small ma sea; poly orpha not infrequent, marked 

shift to the right and occasional degenerat forms sen; 

small m cropha~es frequent but all ty es also re ant; 

transitional eells in fair numbers; an occasional aero­

phage cont 1ned inges~ed oly o he. The picture was that 

of fairly dvaneed re elution. 

Although hie temperature had come down by crisis to a 

low level he continued to be intermittently or remittently 

pyrex1al (up to 100 degree ) for about six we ks . H1s 

general condition was excellent and although the physical 

signs were less marked there was st111 a large area post­

eriorly where there was st111 dulln ss , 1ncreased vocal 

resonance and crap1tat1ons and the X- ray showed that some 

resolution had occurred but was by no mans complete . At 

this stage a second Luns biopsy (6 -1) was performed, th1s 

time through th 5th interspac ; the needle was inserted 

Just anterior to the lateral border or the right scapula 

and pushed inwards , upwards and backwards . There were no 



untow d event exe pt that for 48 hour he co plain d of 

light t bb1ng pa1n 1n th gion ot the r ght ~1o l e but 

the pain wa not pl ur1t1c inn tu • x-r y showe a hallow 

pneu ot orax . The b1o y mt r1 l was ate ile and the a a 

showed lar e of fibrin, poly orph 1n pro ortlon to 

the lood r sent, many macroph ge Cost y of the a.ll 

ty and not 1 fr quently ones tw1e th1 1z with single 

nuel us and very v cuolat d oytopl with r 1n est d 

t1c1 ; du t cells wer also not unco on), tran 1t1onal 

c 11 m'Don but not num roua . The patholo y w th tor 

a v e r aolutton . 

To fr h sputa. grew aal1v ry or an1s sonly and fou_r 

24 hour puta nd gastric Juic had b n ne a~1v for 

t~b rel . h W oermann r action was n g ti• · though 

hi t pr ture had been gradually sub iding h was st rted 

on tr pto ycin ( .5 ~ tw1c~ daily) and a f d ys lat r he 

b c e pyrexi 1 . Aft r 60 day 1n hosp1tal his ch t w 

no l on x 1nat1on but X-ray show d resolution to b 

1nco· late . He was d1 chars d and return d to the out at1 nt 

depart ent ~or ebeok X- ray tn1rt n d ys later; th1 

ho d a further d gr ot r · olutlon but t.,b lung had not 

yet r turned to normal . He did not, att..en g 1n . on 

a 1 ion hi rd c ll count. w 2 . 17 1ll1on and th cell 

ere hypochrom1e with so e an1socyt.os1s nd po1k1locytoa1s . 

Iron ther y 1mprov d this an e 1 , th etiology of wh1cb 

was unc rt.a1n . 



Discussion: 

There seemed little doubt that1his patient f 11 into tha 

group cf chronic lobar pneumonia. In sp1te of bis general 

condition being excellent, his temperature persisted as 

did the physical signs and X- ray appearance . Pathol@ically 

resolution was proceeding but apparently at a slow rate . 
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G . I( . NATIVE i1ALE . 52 YEARS . NORMAL LUNG~ 
CREPITATIONS AT RIGHT BASE. 

History: 

Difficulty in starting m1cturit1on and burning in the 

hypogastriu during m1cturit1on for one year; pain betwe n 

the shoulders and pain in the n ck for three weeks . 

Examination: 

C rvical fibrositis and pyuria. Chest normal . 

Course: 

Cathetarisation showed a stricture n ar the external sphincter . 

The pain in the neck and back raspondad to methyl salieylate 

liniment . X- ray chest showed an enlarged heart, a normal 

left lung and slight elevation of the right diaphragm . 

Lun~ biopsy wa p rformed on the 1 ft lung through the 

8th space Just behind the posterior axillary line . There was 

no cough, pain or haamoptysis. The biopsy material was 

ster11 . There were numerous red cells with a corresponding 

number of white cells, occasional groups of alveolar cells 

and severallarge masses of parenehyma. 

He was treated with sulphatriad and discharged. 



327. 

About two onths 1 e r h 1tte to oth rho ttal 

wlth b1 tor u atl e or e1tber •c the\ r r Yer or 

He wa 111 dy . no le nd dlu co on ry th rombo 1 • 

er .1t tions w r h d t th r1. ht b oater or y d 

ther r w er 1i tons t ~b laft 

eutrophll 1 ucocytos1 x-r 1 ho ·e 

co 011 t1on o oth b 1 r g1ons. S1 

• 

ate 1 

rt r 

1ss1on he .uob 1 ro nd l:::.u ... n .... s..._ ............... _ ....... __ .. 

re w 

rror , th1s t eon ~h ri t 1de throu th 8th 

inter a 1n th 1d x.111 ry 11n • h re w :r-e no quel e . 

1 nt rowni . ot at r1 l w re obtained 

wh1cb look unl1k te 11 fro the lunf!. h1 t.ology 

wa th or lf.?'oups or 11 ver cell • e - r n to 

ay et r l on c t re. He u ly 1 prov and 

diec tin lly qu1t r1t. 

ion: 

nor al lun blops nee littl co · nt. In retro pect 

wh none con 1d r cl t.h t th rl ht d1 pbr wa r 1aed 

d that. 1 t c e st.ill hl _h r tn th r c nt po 1t1on. 

th o 1t1on or th cond b1op y r th r low; yet the 

needle was 1na rt d 1nto the r vher tb ereo1tt i1on 

er ax1m l . 
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CASE 8 1 

G. J . COLOURRD MALE . 45 YEA..~ • 

History: 

NORMAL LUNG. 

Gradual onset of a left sided paralysis over about 12 hours , 

fiv days before admission ; past history of veneral disease . 

Examination: 

Left sided h m1plag1a; left pupil Argyll Robertson in type; 

chest normal. 

Cours : 

X- ray chest was normal and lung biopsy we.s performed through 

the 8th lnterspace about 2 cm. behind the right posterior 

axillary line . The biopsy was done with undue caution ad 

the needle as ins rted only vary superf1c1 lly . A little 

slightly milky £1u1d wa obtained which on culture grew 

scanty colonies of d!phtheroids and staphylococcus albus . 

The slides showed only a few red cells , a few non- nucleated 

plates and very scanty groups of cells which were probably 

afveolar in type . So little aterial was obtained that this 

was considered as a biopsy fa1lur. 

shown on subsequent X- ray. 

o pneumothorax was 

Th c rebrosp1nal fluid showed changes compatible with 

syphilis and the c.s .F. Wassermann was positive . He was 

treated with bi oxyl and penicillin, and discharged much 
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improved. 

D1seuss1on: 

Tnis patient ' s hemiplegia was probably due to thrombosi s or 
a vessel 1th syphilitic endarteritis . The failure to 

obtain material from the lung illustrated that one must be 

reasonably bold when doing a lung biopsy . 
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CASE 2• 

C.M. NATIVE MALE . 30 YEARS. 

History: 

CUTE LOBAR PIEUMONIA1 

Cough w1 th a 11 ttle y llow snutum, pleur1 tic pain 1n the right 

lower chest, shortness of breath and loss of appetite for 

two days; headache , reverishness and sweating for one day . 

Examination: 

Ill , dyspnoe1 e, sweating, no sputum , temperature 102 . 5 

degrees , pula 108/minute; over right lower lobe diminished 

movement , incr as d vocal fremitus and resonanc, relative 

dullness and bronchial breathing; urine normal; red cells 

4. 72 million; white cells 28,700 with 98 per cent neutrophil s. 

Course ; 

X- ray showed consolidation of the r1 t lower lobe and lun5 

biopsy was performed within an hour of admi sion . The site 

of biopsy was the 8th 1nterspace in line with the angle of 

the right scapula . There were no after effects and the 

infiltration of the local anaesthetic abolished th pleur1t1 c 

pain . X- ray next day showed no pneumothorax. Pneumoeoce1 

were grown on the blood agar and 1n the serum broth . Th 

slides showed many neutroph1ls associated with masses of 

fibrin . The polymorphs were w 11 preserved and only very 

1nfrequ ntly was one seen within a ma.erophage . acr ophages 
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of all types were present but scanty and the small macro­

phages were in the majority . ~rans1t1onal cells were not 

uncommon . Pneumococc1 were numerous and mostly extra­

cellular although some had been ingested bJ polymorphs; 

a pnoumococcus was seen within a macrophage only once . The 

pathological picture was red hepatisation . 

He was started on 400, 000 units of penic1111n and four 

tablets of ulpbatri d and was then given 200, 000 _units 

and two tablets respectiv ly four hourly . H1a temperature 

f 11 by crisis although there wa.a an occaa1onal slight 

pyrexia till the s1xt.,h day • On the 14th day the chest was 

normal clinic lly and he was discharged a raw days later 

but the last .X- ray had not shown comple te resolution . His 

Wassermann reaction was negative . 

Discussion: 

This was a classical straight forward case or acute lobar 

pneumonia where the organism was obtained from the lung 

biopsy material . o sputum was available . Histiologically 

the case was one of red hepatisation . 
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C SE 101 

• RS. 
" c 

,,1etorz: 

Dr7 1rrtt ting cough tor one e ; lo ot w lgbt some 

on h ; hoar enesa of th voice t. o onth • 

Ex lnattoa: 

o, 

Th1n but no~ 111, apyrex.1 1 , no 1rcbov- oa 1 r gland; light 

dulln a t right a r w1th occ tonal er p1tat1on ; ur1n 

nd blood nor 

cour • • 

• 

X-ray ,o ed round op c1t7 wh1cb • no~ cop t ly 

h o n ou 1n eb racter nor co pl tely s l2l7l ntal; no 

br ins dow w & een; manycalc1t1ed f'oc1 w r pre ent,. 

wo sput cont ned a liv or~anis e and no ~ub rcle 

ac1111 w r en . Bronchos copy no d vocal cord 

ov d eq ally. There w 

to 100 d gr e . 

v ry occ ion pyr x1 up 

or t e lunq biopsy, th n dle 1naert d 1n t.h 

third 1nt r ace Jut behlnd the r1 ht ter1or axillary 

line . At about th d pth of 3 • ti re iatane w 

ncoun"6 r , 1n ert1o w1th aep1 t1on was p rtor d in two 

dir ctlons and a eJ.l ount ot v ry m11 y lightly bloody 

t'lu1d w obta1n d . or a v ral hour uco14 
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sputum was slightly streaked with blood. X-ray showed no 

pneumothorax. T~e biopsy cultures were sterile. Histolo13y 

showed many dust cells , and groups of ciliated and non­

ciliated bronchiolar epithelial cells; in addition ther 

were many groups of probably malisnant cells - these were 

very much larg r than the bronchiolar cells .and packed 

often in ti ght masses, there was some va ion in nuclear 

size and often little cytoplasm; there were some small 

areas of fibrin with polymorphs suggesting that there was 

some associated inflammatory reaction . 

Several attempts at bronchogr~phy failed to fill the 

u per lobe . In spite of the biopsy fiddings he was given 

a course of antibiotic therapy but went steadily downhill 

and died about 3 months after admission . 

Autopsy: 

This had to be limited to the right lung which showed old 

pleural adhesions especially at the apex; in the upper lobe 

there was a firm pale mass about 6 cm. in diameter in the 

centre of which was a small area of softening and cavitation . 

Many small areas of calcification were scattered through the 

lung . The glands were 1 rge and firm • . Histolog1cally the · 

lesion was a spheroidal cell carcinoma of the lung with 

secondary suppuration . 
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]21scuss1on: 

The clinical picture sµggested a carcinoma and the lung 

biopsy was considered to confirm this although as will be 

seen in Cas 59 metaplasia of alveolar epithelium may give 

a picture very suggestive of carcinoma. The diagnosis of 

lung abscess was very unlikely as the biopsy materi al was 

atsrile . Had operation been performed early this patient ' s 

life mi ght hav been saved. 
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CASE 111 

H.L. COLOURED MALE. 51 YEARS NORMAL LUNG-. 

History: 

Five weeks history of classical gastric ulcer pain . Smoked , 

about 10 cigarettes a day. 

Examination: -==-=--

Slight ep1gastric tenderness; cheat normal . 

Course: 

Barium meal showed a small gastric ulcer on the lesser 

curvature . He responded well to conservative treatment 

with diet , alkalis and bed rest . X- ray chest was normal . 

Lung biopsy was performed thro.ugh the 7th interspace 

just below the angle of the right scapula. The needle was 

inserted into the lung four times in diff rent directions . 

There was no cousn or ha moptys1s but immediately after the 

needl had been withdrawn he complained of a slight stabbing 

pain just above the nipple and this pain was slightly worse 

on coughing. X- ray showed a small pneumothorax in the upper 

zone. of the right .lung ,. Th re was no growth on the blood agar 

and only coliform organisms were isolat d from tke serum broth . 

The slides showed numerous red cells with a corresponding 

number of white cells; there were many macrophages or all 

types and one of the dust cells had ten nuclei; occasional 



336. 

groups of alveolar cells; man~ groups of ciliated bronchial 

epithelial cells; large mass s of parenchyma; small portions 

of interstitial tissue; diffusely scatter d black particles 

probably carbon . 

Discussion: 

The interest of this case ·lay in the many macro hages which 

were of all types . There wer in some areas as many as 20 

per high power field . Many of th ceDs were large with 

multiple nuclei and paeked with particles . The patient 

was not a heavy smoker and thus smoking would not account 

for the many macrophages . This case was in contra­

dist1nciion to Godlowski's normal of 3-5 macrophages per 

high power field over 100 fields . 
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Ci\.l 12 

Ristor;y:: 

F'l.1t 1n tyo of arthralg1 1n ol 1n t1r t h1 bould r • 

h n h1 Wr1 t, d · tn lly bis nk1 tor two ontb; this 

w oe1 t d wi h 

lo or w lf!ht. o th 

nth l ft 1 o hi boy nd 

ur t1o. 

Ill, t er ture 99 d gr e • light t n ms 1n l tt lo1n; 

no o o al pby-1c ai n; urlne . ~. 1020 w1~b thr 

plu alb 1n d nu eroua 

C 11 outl 21,000 • 

cell and pu c l; wh1te 

• • 

uttnat1 t t for ty bo1 

xt n 1nt1ltrat1on ot b lett 

r xt tat t r1 t b • 

re at1v . x-r y s~owed 

~,.,_nt:f v1 th l 

1v n r 1111n 

1nt 1ttent d 

r tt . PY 

a 1 10 

to 100 •. bout two e ks ft r 

s tr1o ju1c x 1n t1o ho d r 1r number 

or tu rel baclll1. Hews t rt don Str yc1n 

(0.5 • tw1c d 117) and h1 no al. 

rto r b h d on t.r to-

yc1n tor 19 days . Tb n dl w 1n ert d 1n th 6th int.er-
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spac in the left posterior axillary 11ne . There were no 

sequelae . Culture grew no significant organisms . The 

smear preparations showed many macro ha.gas mostly of th 

small type but dust calls were also frequent . Several 

masses of material contained elastic and collagen fibre 

and many cells difficult to identify but which were not 

polymorphs . The picture wa that oi a chronic 1nfl matory 

lesion. 

A gastric Juice examination three days later showed no 

tubercle bacilli . Other 1nveat1gat1ons suggested that the 

kidney lesion was probably tuberculous . H was finally 

transferred to a tuberculosis hospital . 

Discussion: 

This W$S a known case of tuberculosis and the lung biopsy 

was done to try and demonstrate that tubercle bacilli could 

be obtained by biopsy . This particular case was a failure . 

Possible factors were that the patient was on streptomycin 

and that the lung biopsy was done at the edge of the 

lesion where one would expect the streptomycin to have 

its earliest and best effect . 



\ 

339. 

0 13. 

H1 torv: 

Co pl t lo s of pp tit•• . k d loo ot weight an 

• a for ix • 

1n, 1ct rte , clubbln • Vlr chow- ro 1er gl -pro nta 

l re nodular epat 

urobilin; blood no 

Cou • • 

ch t nor al; ur1n on plu 

• 

sho d a la.rs rung tin" c a1no or the 

oh e tend in« · own tb .... r a.t, r curv t.ure trom the f'undus . 

U in al g blop 1 t chntqu d lun_ blop y n 

ltv r b1op w done (th1 t.1m · 1 t nt,1onal.1 ) d th 

m a.rs ow d t our cell. no 1 . 

Luna b1op !X was done through th 8t int s e Just 

below he angle of tb left aca?ul . Only little t1a u 

1n the ro, ot ll dr plet ot b ood obt. ind. 

1n t.h fo or 
er 

w r no qu la . The onl7 growth 

dipbt.h ro1 sin th a ru broth. Th lid a ho d at ir 

n b r or r c lla and a r r nu l> r of all macroph • 

Th p tient went t -ad1ly downhill d d1 d out 
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month and a half after adm1as~on . Autopsy confirmed the 

diagnosis of carcinoma or the stomach with secondaries 

in the liver. 

Discussion: 

This case suggested that material was more difficult 

to obtain from normal lun3s than from pathological oases . 
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Rla ~.'U 

v nth int rpret r could not p ak th pt ntta langu e . 

ln11t.1on: 

ot 111. lght id d he 1p g1 , lood s ur 1n t 

180/120 . • . Hg . d 1n th l g 2 0/1 o • • e.; ur!ne an 

blood no 

• • 

• 

8 

Cou 

ti 8 ct1on wa n gat1 e d the o b 1n l fluid 

normal. 

nor al. 

Int~ v nous py ogra w s nor • 
' 

x-r J chest 

Lun~ b1op r wa don through the 7th tnte p ce about 

10 c. rom th m1 llne of th b c on th right. ere 

w r no s qu l 

o 11 ; 

ot l t 

cont, lnin : blac 

• Cultu.t' w s st r1le. 1 des howed 

r w ~roup ot 1 ur 1 c lle; croh s 

t oat fr qu ntly with one or- two nucl 1 and 

art1cl • • l roup or v oar cell; 

occa 1 on groups ot 0111 t bronchi 1al C 11 ; 

\ 

of ar nchy a; c tt rd bl c ·p ticl a . 

H radually improved and w 1 eh e w1th only the 

t a1 aly 1 p rs1et1ng. H1 blood ur ah db en no al 

nd i blood pr ur p 1 t ntly ra1a d . 

J21scu 8 on: 



342. 

This w: prob bly a oa.ae ot. essent1al by) rt.ens1cn . The 

b1op y on or the fe to be "eonta:n1nate • ~1th pleural 

ce11 . 
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1 tory: 

nee h h h d d1 rte 

or v n months at rt.1ng when h w tour onth pregnant . 

There had lso been loa o d 

in. drowsy~ p th tic. 

d e • t.on_u al and 

ale. t per tur 101 . 2 

ooth; eh t nor . ; urln 

; re cell 0 . 9 1111on; whit c 11 2, 400; a r 

11 htiy hypochro la with con tderable an.1 oeyto and 

oikilocyt~ 1 . 

Qour ~ . 

et1culocyt count 2 .9 per e nt, r biliru in no 1. 

g trio Julca normal. bone arrow ahowe ny gta.nt t.a-

y locyt. and yeloeyt,e • 0 thog n r rown rro· 

th et.ool . a. ermann n gative. P n1c11 1n "brou t'' 

the t r tur to nor al and k olin b lladonna con• 

troll d t,h d1arrbo • Blood tr natus1on oau d 1 prove-

nt. ut n 1t..h r 1ron nor liv r . l1e-1 t d a r t1cu1ooyt. 

r a-:,on • t1culocyt s ·er inc 1 61 ins tollc 

eid . x-r y ch t w a no • 
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LUUS b1on % " 8 
e_ro d throu the 8th 1nter nee 

b lo th gle or tb r «ht SC 't)Ul • Mter 1op y ther 

1 ht t1ek1 e tn 1n tb r but no on u othor 

s a,.,n on ub equ nt x-r y . Cult.ur s were t rile. on 

t e al ea re any C 11 • g a ot l ty a , , 

lv ol r e 11 • nd any a:r sot r nehy • 

Sh s d1soh sed tee~ing tit tr sty 1 bo&plt l 

or two anr! a b l.t onth • 

The 1rre ntial d1 gno 1 ee ed to lie b t n t atorrho 

nd the naemia ot. r gnancy . • one to only fol1c 

acid see d l1ttl 1n ravour or th later. Unfortunately 

t.b r 

ult 

r no .r c111~1e top rto t t bl c atu 1e. 

res of arench wer obt tn b lung blop 1 

ho ln th t qu1t l rs ount or ti u 1_ht be obt ined 

v n fr a nor l lung. 



Light in 

vi 1on, 

tion: 

345. 

OASE 16. 

in 1 th C 

d . n ral 

ror thre onth; fa111ng 

or to onth&. 

el 1e l cas or t be or lla with 1lat ral opt1c 

a roph; urine nd blood no l. 

aiood and ee bro inal tlu1 ex in ~1 co r1 . t.b 

pre. e. e or y 111. X-ray ch how d 

l rged heart (hi lood ur wa 150/l'"'C 

11Shtl n­

.Hg .. ) 

through th 8~b lnte paa 

in lin 1U t gl of th right c ula. I di t ly 

aft. rwarus th .... was · all h e optysis of ubout two 

ta.bl oo .fuls of blood muco1... put 

• Culture on th blood a 

•· no 

two C!>lon1 

of st hyl coccus bu and two colon1e of w• bt!l1s and 

the r otb an Le uste1 . d1um w r. st r11. Tha 

l1des show d any red ells; rous 

1n yp • ; 1 ol cells · ngl 

nucl L pl te; arenebyma; occasion 1 

aroph 5 s or all 

roup ; non-

a s of' int r-



stitlal t1 SU 

or ihe 

r l d 
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and mue ee tt rd t e nted 

es wer or th all t e 

?catarrh 1 nfla n". 

t1cl s. 

d 1ght ha: 

,any 

b•Jm 

n was st en a cour e ent 1th en1c1111n And 

blsoxyl an di oh g d 1 prov d out. b1 diam ot 1 !on 

r 1n n lt r • 

on: 

hi as etralg t torvard o a ot t oraali • In 

he lung blop 1 m ter1al lthough 1 or th cronh go 

r 1 they r b_th r t h the 

orophag or aolvin neu on1 • cy~opl was 

e cuolated n· th aJor1~y cont n at le tar w 

lac par lclas . 
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C!lS .. 171 

J.;{, I 

,Ki to~,:: 

ue in all o er d coar tr or of t h nda for 

; h h d con l £ qua.nt.it.1 of Cobol 

to y d h d ha one t~ ot d 1r1u r n . 

tion: 

11, t. 

it C 

at..u 102 d g 

5,500 th 

• , 1rr ot1c 1 ; oh t no l ; 

Cou " • 

H was t 

te r t.ure 

with 

ub 1d 

o al rr r t11 ount. 

sp1rtn an v1 1ns u lly h1 

OVI out t..hr H1 n 

r aat1on doubttul an th pos1t1 • 11 er run t.1on I 

t st w re ..,ro ly no al; p u1. t t, r cell& 

gglut1n t1on t 1. .. blood n tool cult.ur s 11 n 8 t1ve . 

x-r ch t no~ al . 

Luna do.ne wh n h h d . prov d . ?. naedl 

wae 1ne rtad ~hrough the 6th 1ni r ace 1n lh right 

os~ r1or axillary 11n • Th r, w r o 1mJ.&H:t'4.Late equel 

ut bou~ tive 1nute l ter he c pl 1ned or t. b1n 

p in in t.h r _ton ot' th r1gbt lun ... a x d hi p n w 

o • on de p br ·t.btng and on cv nt,. . Tbe p 1n w mild 

nd las d about 90 1nut, a . x-r 1 show d h low 
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n• othoru. There wa.a nu sx-owth on any or the cultur 

u • '!'he a11de& shoved any red eel la; oropb-.gas 

of ll type; alveol~r ~ell 1ngly nd 1n s all groups ; 

.non•nucleated plat.ea; parench a; oce 1onal as ee ot 

1nte~s~1tlal tlasue, a.nd scattered bl ck partlclea. 

H was discharged teal1ns t1t. . 

01 eusalon: 

Thls patl nt had an alcohollc cirrhosis or th liver and 

a t s, rat,ure which re atn d A pyr xia or unc rt. in or1g1n . 
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,. 49 YEARS 

_1 tori: 

norrho a tor thr. month; asu general 

pa1na and hot tlu h for t1 • w e a . 

o no 11t1es on 

no 1. 

Qgurs: 

1c l x 1n t1on 

d eh sand 

ur1 d blood 

r , ann r action and -ray ch t both n tiv. St11-

bo strol h 1 d hr little d pt.o w d and waned . 

Lung biop y w done throygh ebe 7ih 1n~ rspac• tn 

lert o t r1or axillary l1ne. There w re no sequelae . 

Cultur a er ter1le . Thar w tatr ount or blood 

pr ant ; ca~~ered m crophages oatly du t cella; a all 

ortlo of par neby dint rs\1t1 ti au . 

Sl'le l t't, hoap1'tal t h r own requ st. b t t ted that 

th lung blo e1 had 1mprov b r sr tly. 

D1acu, ion: 

l ca probably a 1ng throu tb d1tt1c lt phase 

ot th eno u • 
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Q -~ . 19. 

1story: 

1 ritie ru.n b low the e.ngl o 1.1he lert.. c pul • short..n es 

ot bre t.h, cough · 1th a 11ght O · t. or o oo eta1.n cl 

sput , v r , h adache., we t1ng, lo s of ppot1~, nus a 

d 8 a 11 fo tour d y nd of sud non \ . 

In 1942 h had b en 1n a anat.or1u tor v n onths . 

In 1948 an x-r how&d no ~hology zoept t-h1c n 4 

u r ain ti ur.e on t,be r1gb\ . In 1949 • nt red 

ho .1t with f'tve day history or p n 1n th right ch st., 

dya oe ~nd b opty 1s tor tlve X-ray hoed 

consol1dat1on or ~he right upDer d lddle lobe and ot th• 

dor al egment. ot the lo er lo'be; t.ber was 1 tra11 ed 

b art . On dm1s ion bis temperatur had be n 103 d ·. ees and 

h w 31v n p n1c1111n 200, 000 unit d th n 100,000 unit 

tour hourly . he tem:peratur c down by er1 e1 s and rr 

th r1tth d J he wae pyrex1al . P n1c1ll1n w s topp d 

ft r two wee • Forty d ya aft r th ori lnal x-r y ihere 

re till crep1t t.1ona and bronch1e.l breathing o r th 

tr ct, d and X-ray howed so e r olut1on . Gr dually 

th physic si~ d x-r ¥ patholoS7 turn ~o .no al 

and h wa d1scb g aft. r having been 1n ho pi tal about 

thr e month . Thia was obviously ~h h1 tory ot a cbron1c 

n onia. 
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lf t rl a rtn er 

2 C S t.te a 1 • at onl o • :,' . 

Vi 111, dy o 1c, t r 96.S ec:t e • ul 118/ 

1nut.; hart not n rg d d th u ur or ort1o 1n-

e pet. e it al w r u t. 1 • ov r • 
1 rt low r lo e 1 1n1 h ove nt, r l V ul • I 

1cu r reath1n_ with dl er 1tat1 s: r1 • 

bu in tr e; r C 11 4 .2 1111on; hit C 11 

2.000 w th 88 re nt. neutrop 11 

Co . 
4 

-r y eon 1 th rt lo r lo 

tart. 

t 

i-ea 

b1a t, 

on lln .400, 0 o unit 

t n 1v n 20 , ooo unit 

tour hourly . 

r ture w 99 e 

or two 

88 

or 98 . 8 d ee on the 6th 

p7r x1al. 81 hy le 1 

• 

eu o .. a . He 

ul h tri tour 

two t 

aya ter 

fr th n onw 

9 h d y h 

unalt r 

1 ta 

d. 1 1on 
q,,~e~\. 
r "tor 

lthou 

h1 n r cond1t1o rap1dly 1 ro • and x - r y bowed 

o er olut.1on . 

Luns s done thr w ter 1on. The 

out 5 c • d w 1n e t, into the 8th 1 tr p ce 

b bin ~h 1 rt po tar1or 111 11n vlth the p t.ient in 

the or ont o 1t,1on. s th n e w 1n rted b oody 
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t,er1 l urted u 1n to t, e ... yr1n e n 

u 1nt-o tbe barrel. e needle we 1 

About 1 t r the at ent h 

some blood welled 

1 t ly with r wn. 

ont s1 ot 

a out. three to tour table&noontula nd at the e time· 

bee very dyspnoe1c nd the ul rte waa !nor sed. Then 

about minute later he eo~pta1n or sta 1n n 1:n 1n the 

1g tr. mu on br thin~ an th l ted about even m1nutea . 

He t h n ttl d ovn d bee qui~• c tortable. Th re 

v 11Qht blood str ak1ns or the t tor 24 houre . X-ray 

show d no pn u othorax. The cultures w r t r11 exc pt 

for te colon1ea or or~an1 wh1eh were o via.sly 

cont· inan~ . H1 tologie lly tber var l r ot 

f1br1n 1th not vory n rou all acronh go nd ao 

l r _ r maeropha. es or the "ehro 10 pneu on1 ty en. The 

picture s th tor very dvaneed resolution . 

Penicillin w d1scont1nu d out a we kl tr. 

Resolution co tlnued gr dually an by the 45t.h day th re 

were no abno al hya1o l 1~n - d the X-ra hoved oo -

late resclution. A uba qu nt broneho r of th l rt 
low r lo e l1ngula ot th upper lobe s no al . Four 

2 hour e r.,u~a had been ne~at1v tor t..ub rel, d t.he 

lCabn and Bargar· t st wer po 1 t.1 •. 

Diseu §1on: 

This c w obviously one ot chronic pn u on1a. Hew a 

extr ely 111 on 1ee1on which 1 h ~e ccounted for the 
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absence ot t mperature and the only li ght leuoocytoa1e . 

or i;roat 1nteraat was that h h d had ch onic pn umon1a 

on th right s1.de about 7 a.r betor • It, w po atble 

th t h1 rheumattc heart ay have play d p t 1n d ter-

1nins t.bi ohron1c1t.y. The lung bioDsy howod tbat t.he 

lune was sterile and that eolu~1on w proc ding •. 
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C SE 20 . 

R1 tqn: 

hi flrst ml lon hew in a stat~ ore dt c tailur• . 

He washy ar~ naive {blood pres ure 140/120 . H ·.) but at'ter 

a a.looholie 0 • ks ot res~ thl fell to no 1. 

hi -·t.ory nd a thr tinge firm hep to 

po 1 l b r1-b r1 he rt but h . d1 not. r on to th1a.m1n 

Vit in co pl x her ~y. rea ond ~ w 11 to digit 11a 

but the o e and album1nur1 pera1 t • Aou t. ne hl"1 t1 

. rob ly th t, d1a_ o le. Hew 

1 prov- 1th only a tr ca or u lri n th ur-1n • 

1i re-a 1tt.ed s1x weeks at, r 1th a hi tor, ot 

ano exl , nau 

for f'1v w k; 

and vomiting att r 

welling or tbe t t 

dach s 

a non-pro uct1v 

coush fo 2 wee e and welling or t et ce r on eek. 

He was an vy s oker. 

t.1on: 

Well nour1ahed, no\ tox1c, oe e or t c•, kles .nd sacJMJ , 

al1ght,ly dist nded neck v 1na, p:,rex1al,. ulae 120/i 1nut. , 

blood ressur 120/105 ~.ff.,~ rd1o ly wlt.h triple 

rhy • f three fin_er t.en er hep to egal:,; ch t normal; 

urine to plus lbu 1n. S . G. 1012. two or tb e granul 

cast.a an oooaaionnl d eel.ls 1n ch hi pow r field; 
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•4 c 11& 5.5 1ll1on; white c lla 11. 160 1th normal 

d1tr ren 1al count . 

Courss: 

ae 

c nt; aeru 

arm ra et1on 

lbu .1n 2 .6 • 

ne at1v • bloo uro 34. r 

chol ste ol 2omg. per c nt . 

d globulin 1 . 9g .; s rum 

-r J ch st how 

nla ged l rt v ntricl nd th ~.c. G. w-o on ot l r, ax1 

d-vi tlon . L1v r rune~1on t v. ere nor • h :>at1ent 

di oot ,'h ve · diuretic res on e to d1gi tw. at1on but. 

1th t u e or r alyl the oed gr duc.lly ub i.dad . 

we k ter a.dm1 sion he suddenly de lo d a pain 

1 th rl t, 111a and diu sonat1ns ore 1tat1 ns were 

h d 0 r tht .. -ray showed a 11 a or • 
nu 1e oon ol1fl t.lon in the r1ghi iddle lob ociated 

1th thlcken1n or th hort 1nt rlo f'i ur • H1s 

t. p rtormed 1nto 

th ar or ~he most num rou er it t1on • tb t 1s through 

the 6th lnt r ce 1n the r1Jtbt t. rior 111ar1 line . 

Dur1n th 1n rt1on blood w 11 up 1nto th yr1n~e and 

the n dl a ithdra n . About r1v · 1nut 1 ter there 

w 11 h opt..y 1 he th n o tt d bou~ quart r 

of cupful or g str1c eontonte. o pn u othornx w pro-

Cd. oult.ur s we t r11e . H1 tolog1o lly there 

wa much blood pre ant and 1 • a se or f1br1noua material 

1th rath r ca.nty o 11 n1nly a all acropha and 
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ol or h had re 1 - llO Ch oth r 1• Th re was • 

no su equ nt yrex1a n d th ph e1c l si~n in t.h ch $t 

ub 1 ea rap1 :Uy. Caet.s, re o lla and alb in p rc1sted 

ln .... 4 urin • Muscle b1op.y w a no al. H di c 1arged 

uoh 1 rov hut. le at ho a a 0·1t 10 s 1 er. -

ion: 

e aet al tyo o nephritic 1 ion was a. 11 tle uno rta1t'l-

bu~ ti-"'1 acut n phrt t 

11- ty d1 gno 1a. Th 

go1na on to a subacut 

ul onar p1sode 

t. e seemi,d 

unaooo pani d 

y yrexi an ol nr i rapi ly without ch oth~rapy • . he 

biou ye lture w re ~ r11 which al o t xclud d a pneu-

monla a...11d th 

o lla :U, not 

ic~ur or a ttbr1nous exu -te ltb scanty 

ear to b that. ot a bact r1 nn e uri1onl a. 

a clinic l iotura wa th tor ul.onar7 infarct and 

tlndinga wer pro ably co t1bl w1th uch a 

di MO 19. 

thou~h th description or n umonia 1n rly 

r olut1on qu1 te closely re bl d t.he d scrl tion 1n th1a 

ca e, it. 1 1ff1oult to qu1te de eribe 1n wor hy theae 

11d s 1 not ppe r to b th t of pneumon1 • Aft r 

lookin at many biopsy all one acqu1r impr -es1o-n 

of the pat~holo_ d1tf1calt to de cr1b and poartbly akin 

to "elinie l en e•. 
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C ,,r~ 21 . 

t 

S igbt -,s no. on exert1on ror two rs; co gh ~1th white 

tu fort ow k; flitting _ol· tbrlt1e r yellow 

1nvolv1n- h ight. n , l Joint of th 

l ri b15 to , l ft houlv r, eft n , l r ~ l tor fi 

d 1 ; at ~ v tn 1n r ton or an 1 of i~ht c pul 

ocourr ng only on cough n tor two d y; no r thro t; 

no ~1 1 di char e. 

t aeutel 111, Jo1nt no 1, t Pr t..ure 1 0 , · l)Ul Et 

108/ lnut , no 1gn ac t'eJ.lur , 1tral t no 1e 

1th car'io e , y ; rhonch bot luns d oec s on l 

ere 1t t1on at th b s s; ur1n no al; r o lls 

3 .8 m1111on ; wh1t cells 18,320 wit..~ no l d1t rent18l 

eou t: .... '"' . R. 55 • 1n on hour ( i ntro~) . 

Qourse: 

H r t r ture ~d t oh7car 1s. ub 1 d ·•1n res oons to" 

sal.1c at t.har py and about a w k: art.er 1 a1on she 

f lt ult.a rtt and t.he ... S . R. w no al . On the llth d y 

t n r aa ot glan a app ar•d und ~ t ri~ht,, terno-

to1d uscl • 1a ub id d. 1n two d y s but then her 
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t ee. Cb at l n eru t' not1c t 0 d a.tou • · • 
w ut no d1 ta in • t e 

r _;ht h 6 ulln. w1t u n tio 

er L,a.t on 1n th rt_ht 11 re-

onanee ?bronchi l r t 1ng; l; \f t 

C 11 l w1t.h no n 1 c .. un • x-r y how J 

1tr 1 h art, 1 e V ' n 

l rtu on in th r stht ter1or c to- hr n C 1 

1th r ot n u o 1t1 or 1nt rctlon in the oost 

b io he yr 1 1. 

s don thou h the 7th lnt. r Jut. 

ot 

Cultu 

balo h n 1 of tne 

nu ou er p1t tlon. 

o. d no thog n • 

or t1 r1no a o l 

1 

1no 

er h o tly or th 

t SC 1 to b r 

0 qu 

t r l! 

u t 1 b ot ln equent. 

t p • ol r in 

ount of loo 

8 

1th 

ot ths.~ or 
th "hat r 

c 1.1or ol neu on1 

r ent. . 

ut 00 -

t1bl rly r u tlc u onla or poa 1bly 

oul on r in aret. 

01 it 11s ro uc soo d1u t c r anons an o r 

aw th 1c 1 1 s ubs1 d without any ch 

v ry oce onal pyr x1 up to 99. 5 • 

ann r n t. o put w r n 1v 

f'or tu el • Sh d1 char 1-r but ort1e d1 tol1c 

u ur b c ud1b 1n di ion to th tt 1st not1e 
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01 s1on: 

11n r ·w s little doubt th 

e -..if r nt1.nl ~in nosi 

b tween 11d rheu. a.t.1c 

359. 

t. th p 

of t e 

neu onin 

t1 nth d r 

. ul onfiry 1 

d ul on r 

u at1c t ver. 

1 n le.y 

nr ret.1on . 

Th ell 1cal ict.ure and !th 1o s~ fin ... 1n r · g inst 

· a.o~ 1e.l pneu on1 • Pulmon y 1nf rct1on 1s unu al 

t th1 ag but th p1ctur w lao not. cla 1c ot 

rh u, tic nu onia. ~h biopsy r ly o ly h l d io 

exclud bacter1 1 pneu on1. 
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.~.L .. C 82 Y :. !U• 

P in in th ch t and rog s1 dy ino for~ o days; 

he as o• ~h 1n he 1ng be 1ek d up in col up d 

t 1n th sir t • 

• . 

ael • 'ii ry dJ pno 10. p • te erat re 101 sr 
1n th r1gh~ ldzon d1 1n.1shed ov nt 1.ne oc 

f"re 1.tus an rasnnanc • bronch1 re rou 

re onatins era 1tat1ona; 

the chest; urine no 

whit lle 11,0 o. 

Corse~ 

• t 

rhoneh1 all over both 1de ot 

rd cell 2. 7 •1111on; 

1. ed1atal start don pen1e1111n 400,0CO unit 

ulph 0 t 1a tour t bl ta ·:l th n r ce1 e 200, oc o unit 

• • 

two tabl ts resp ot1vely v ry t'o11r bour • 81 t. era.ture 

d 

f 11 to ubno l th noxt day butt t n1 th d ter1orat d 

nd h 1ed on th mornin ot h1 t.h r d y 1n hosp1t • 

A a n 1 s utu gr w no p thogen1c org n1 m and wa n g -

t1• ro tub rel. A ortabl x-r y showed ext naiv 

intlltr tion ot oth lun r1 law th c v1ty in the right 

1.dr.on and probably loo one 1 the left ubcl viaul 
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re3lo • 

o a to~ y ~ao ava1labl an lung bio~sy was erro ed 

th OU h t.h tourt.h 1nt rsp ce 1n th r1ght 1. elav1cula.r 

} ne { bout 1x hour fter ath),. stri ing teature 

oft e histolo y as the s l ro or r brtn a oc1at.ed 

1th innum r bl poly or hs ho ln a a 1:ft. to tha le.rt; 

acronh 0: s or wh du t ce l tyoe w r re nt but scant.y; 

no rg 1 we seen on th al1 a ta1n w tb ram or 

Z1 1 eelsen. 

ion: 

:. e blo:n y or nc wn ol a 1cal of av ry cut 

b ct rial nauu onla. lt was t l t that ha 1 t.hls be .n 

tu rculo is of the v ry acute pren 1n ty-:> th n ur ly 

tu rele bae1Ili ould ha~ b en round, it not in the 

putum. at l aat rrom the biopsy a~eria.l . On th ot.h&r 

hand ~he re nc of o v1t1 wu gainst 

1Pf1 u on1. Tb abs nee or organ1 a coul 

tor by tn previou p n1c1111n ther py. mhe 

ord1n J 

ceoun~ d 

,o of 

tu erole bacilli and the p~ s nae ot the 1nnu rable 

olymor .Jb3 o.a e to way t.h alano in r vour of a 

ct rial pn onia. :~ulttpl lung b o ao s w1 th broncho-

neu onta sam d un11k ly but could nov ~ el d d . 
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J .L. CO 

_l t l"'V: 

C ld hiv rs , r v r, s e ting. 1 ur1t1o 1n in laft 

u. pr c st anliero dilly for f'1v - y; mucopurul nt 

bloo. 

1 or 

harp s 

in utu , dy no • o axi , di. ho with 

ven ato 1 bro n n~ool ay tor ·o d y and 

tor on ~ . He di not d ink cohol d 

ok ~ 2 ci ar ttes a ay; di t poo conai ting inly 

or br d nd pot t.oes with oeoe. ion lly tl h l.i vai:r e le • 

t1on: 

Jin, 111, d.yapn'J ic, alas na 1 vorkin • h rp t br111s on 

tn u p r 11p, te .;,er tuN 101 s G ' 
1~ 104; ov r 

t.he 1 rt. upp r lob diminish ov en-t, 1ncre vocal 

r son C ' r la.ti ulln , bronchi br th1 s d 

,ed1u r on tlng er · 1 t t.1ona; ur1n no al; re cells 

4 . :,4 1111on; w'hit C lls 1).,3 0 . 

Qours: 

Lung,b1oosx vs one hortly arter 1 e1 , th needle 

bein 1 s rt through th s con 1 tr n c 

to th l rt or the l rt sternal ord r. 

war t re v a l opty 1. 

olid t1o of th left UP.P r lob d no 

out 5 cm. 

ed1 t ly art. r­

how d eon-

othor • 



~eu oaocei. we culture ~ fr~ .... both th blood a ar an the 

s broth. On the sl1dea there w r 1 rga of 

tlbrtn oc1 t.ed w1 th many w 11 pre srv d poly oryh • 

tt'h"'O !3ho, d l1t.tl d.ef'1nit sh1tt in 1ther dtreot1an . 

Scanty aero h ge or all ty e w re pr sent v ry 

oac sio nlly eon~ain d an ing t d oly orph. Trnns1t1onal 

ells w r resent 1n s all nu bere. Ther w re many 

sea teru bl ck narttcl s an 1o on larg a o tts ue 

w s n 1n l tructur olo lyres mbl1ng an aabesioe 

body. Pneu .ococc1 ver ry c t,y in the :..i r et e ear. 

p1ctur wa that. or d h at1sat1on . 

Im diat ly tter biopsy h v t rt on ps 1o1111n 

400 , 000 unit and ulpbatr1s.d t'our t;abl t.s •.d than received 

200,000 unlt.s and t,wo tablets r sp etiv ly f'o r hourl1 . The 

neit d his t. r.apera.tu e h...,tl. fallen by cr1 1 tro no a.l 

and a fr h putum gre~ 11 organlams only. Hia 

ass r arm react.ion w n.egat,1 v and t.wo s uta ( 24 ho.ur) 

w r negative tor t.ub-ercle . After t.hs t"ir t to day ne 
re lned apyrexlal . H1a phy 1ce.l · 1gns r idly d1m1n1abed 

and b1 cha t was normal cl 1n1 c lly by t.b t.h day and there 

·a co pl t X-ray resolution by the l8t.b ay . 

n1so.uss19n: 

This w a cl - ic l oas of acut. lobar pn umon1 admit,t,ed 

1n ~'1-i tag or red b•pe.t1aa.t1on . B1op y cult,ur grew 

pn u oeocei but putum cul~ure after only t w tnJ ctlon 

ct p n1c1111n wa nesat1 • 



CASE 24. 

N1 A. COLJ URED MALE . 40 YEARS . CHRONIC LOBAR PNEUMONIA. 

History: 

Generalised body pains, feverishness, shivering, headache , 

pleurit1c pain over left lower chest, dyspnoea, cough with 

as all amount of greenish sputum for six days . About five 

months previously he had been treated for a large gastric 

ulcer by partial gastrectomy; since the operation he had 

had frequent colds and had lost weight. He was a painter 

and did not drink but smoked a good deal. 

E:xaminat1 on: 

Thin, toxic , dyapnoeic with alae nasi moving, temperature 

101 . 5 degrees , pulsd ' lOO; over left lower lobe diminished 

movement , increased vocal tremitus and resonance , relative 

dullness and bronchial breathing but no er p1tations; urine 

one plus urobilin and occasional hyalo- granul ar casts; red 

cells 4.15 million; white cells 30, 500 with 97 per eent 

neutrophils . 

Course: 

X- ray showed consolidation of the left lower lobe but in 

addi tion there was bilateral upper zone scarring, and 

fibrosis with areas of calc1f1cat1on in t he right infra­

clavicular region; the trachea was a little retracted to 



the right . 

Luns btons:r was perto d shortly tter d a 1on, the 

ne dl b 1ng inserted through the 8th int rap ce about. 5 em . 

to th left ot ldline poster1orl1. About 15 1nut 

rterward t,bere w a very light bae oot ls and the 

soutu w blood tre d tor bout tb n xt 12 hour . 

-r y ehow d no nn umothorax . Pneu 000001 v re grown both 

on t.he bloo ~ agar d tn the er broth . he put showed 

a goo growth ot pn u ococc1 . Ont sl1 th r-e w re 

1 • ea ot f'1br1n wt th 1nnu r ble well res rved. 

oly o • ero bag and trana1t1on l cell war presunt 

but not. frequent. and onl v ry occa tonally w a polymo h 

s n w1eh1n crophage . ?neumococc1 v re nu rou and 

a fair nu- ber bad been 1ngeated by the oly or h& . 

Hews 1mmed1at ly start don p n1o1ll1n 200 , 000 un1ts 

and sul tr1 tour tablet d th n r ce1v d 100, 000 uni 

and to tabl ts respect! ely tour hourly . B1s te p rature fell 

b7 er1 la t.o no al t.h next d :, • B re 1ned a rrenal 

and pan1c1111n w t,~ppe on t,be 7~h y . R1 pby leel 

1gn gr dually altered, bronchi l breath1n b co 1ne le a 

ark d and crep1t ~ions p arin . On the 10th day her lt 

errectly ttt but b1s ta perat..ur w 99 . 5 greee ,, on the 

11th d y 102 d gr e. on the 12th day 99 . 5 d s r oe , on the 

13th d y 99. 5 d gr es and on th 14th d y 101 •ire • 

P n1c1 11n wa st ted gain . X- ray aho 

d sr e of r aolut1on h occurr d d t 

d t.hat a ta1r 

physic 1 s1 an 
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w dullnea • es1cul r eat 1n and m dl crep1tat1on . 

His t peratur wa no · l th next ay but on the 

followlns d, (tb t 1& th 16th il 1t 1n 102 d «res. 

At th1 t ge h in 1 tad on go1ng ho d b left noaplt.al 

h vin bean g1. n sulph tri to t. . with b1 • He 

turne . to th out~ t1ent e nt bot two v ekn l tor 

and iat d th th t lt t1t xe pt th t w 11Shtl 

short ot breath on ex rtton . 

Ontortun t. 11 no hy 1cal ex 

Th r w no cou h or put . • 

1n t1on wa don ut x-r 1 

how 11tt e change in the r ot cons 11 atlon • • e 

as e ann re ct1on was nogatt~e . 

eign: 

1 t1ent t111 how d oon ld r bl con o11dat1.on with 

no 1 s or r th r rsaolution 29 d y art r th onset ot 

ch ther y . H w tnclu ed un r h chronic group 

b c ua 1t obv1oua that reaolutton was unl1 ely to be 

complet tor o e days 1t not we ks d th1& ould bring 

him well into th group ot over day du t1o.n . The 

r on tor the Jr x1al 1'rel se & ob cure . e~ore 

poea1bly eontr1but1ng to th slo resolution wer th 

part1a1 tr ct y , th s ok1ns nd ~h old h al d 

tub rculou 1 ston ~ th ap1ce . 
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~ . A. COLOUR~;o t;.ALE. 20 YEAR& , .=:... •• . • -. ' - -

Hi tqa: 

H ad ch • t varlahness , anorexia, naue a , era:. pl.1ke abdominal 

1n tor ix d ya and vomlt.tns w t.ery at r1al thre t.1 s 

a day tor t1v da.ya . 

Drowsy but not, toxic, apyrexial , n11 bno al on physical 

x 1natt1on; urine no al; whit cell cou~t 19, 500 w1ib 

ll pr c n~ eoa1noph1la , 69 parent neutropb1l , an4 

'20 per c nt lymphocytes . 

flours : 

He re a1ned apyr x.1al . Paul •s teat ,. hrue 11 

ts and 1dal all nesat.1 e . Tb st.ool cont 

e;lutin t1on 

d moderat,e 

num r of ova ot a car1s lurnbr1oo1d a . The .. . c: .R. was 

no l and seermann ree.c tion negai1 v • H xyl re orc1nol 

r ult d 1n the p sage of one round wo • Pen1c1111n was 

given but the gr dual improve nt 1n hi gen r aubjectlv 

et,ate a d quit. unrel lied to ant1b1ot1c th rapy . X- ray 

ehe t w no al . 

,L mg b1opsz w perform d through tbs 8t;h 1nt. rspace 

about. 4 • beh1nd th r1ght poater1or ax1llary . Very 6oon 

af't rw rd he eo!nplained or a slight pleur1t.1c pain 1n ~he 
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CASE 25,. 

S. A. COLOURED ~ALE . 20 YEARS . NORMAL LUNG . 

History: 

Headache , feverishness , anorexia, nausea, oramplike abdominal 

pains for six days and vom1t1ns watery material three times 

a day for five days . 

Exami nat i on: 

Drowsy but not toxic, apyrex1al , nil abnormal on physical 

examination; urine normal; white cell count 19, 500 with 

11 par cent eosinophils , 69 per cent neutrophils , and 

20 per cent lymphocytes . 

Course: 

He remained a.pyrexial . Paul' a test , bruoella agglutination 

test and Widal all negative . The stool contained a moderate 

number of ova of ascaris lumbrico1des . The .s .R. was 

normal and Wassermann reaction negative . Hexyl resorcinol 

resulted in the passage of one round worm . Penicillin was 

given but the gradual improvement in hie general subjecti ve 

state seemed quite unrelated to antibiotic therapy . X- ray 

chest was normal . 

Lung biopsy was performed through the 8th 1nterspace 

about 4 cm . behind the right posterior axillary . Very soon 

afterwards he complained of a slight pleur1t1c pain in the 



. 
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right subclavicular region and this pain was worse on move ­

ment . It lasted about two hours . About 20 minutes after 

biopsy he - coughed up a trace of blood. X- ray showed a 

very small shallow pneumothora.x laterally at the level of 

the second rib to the right. The cultures were sterile and 

the slides showed numerous red cells , scanty small and large 

macrophages, occasional masses of perenchyma, and small 

groups of non- ciliated bronchiolar epithelial cells. 

He was discharged feeling fit . 

D1scuss1on: 

The eaus of his symptoms remained obscure but might have 

been related to the ascaris infestation. 

' 
i 

. 



CASE 26,, 

M.B. COLOURED 1\1ALE . 29 YEARS. ACUTE LOBAR PNEUMONIA. 

History: 

Cough with a little white sputum for seven days; cold 

ah1 vers for f1 v days ; pleur1 tic pain in t _he right lower 

chest, . faverishness, sweating a.nd dyspnoea for four days; 

blood stained sputum for 3 days . He had b en given tablets 

which were probably sulphad1az1ne on the day before admission . 

Did not smoke and drank moderately . 

Examination: 

Ill , dyspnoeic , alae nas1 working, temperature 100.4 degrees, 

pulse 96/ 1nute; vocal frem1tus and resonance increased in 

th right midzone anteriorly e...nd decre sed at the left base , 

relative dullness and harsh ve icular breathing with medium 

crepitationa over right midzone and breath sounds absent at 

left base where there was stony dullne~s; urine normal; 

red cells 4.4 million; white ·c•lls 15,000 with 88 per cent 

n utrophil .. 

Course: 

X- ray show d consol idation of the right middle and lower 

lobes with a small pleural effusion at the left base . Shortly 

after admission lung biopsy was performed through the 4th 

1nterspace about 4 cm. to the right of the right sternal 
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border . Biopsy was immadiata:t.y followed by an alarming 

reaction with dyspnoea, coughine; and haemoptys1s or a.bout 

three t ablespoonfuls or blood . He complained afterwards or 

headache . There was slight blood staining of th sputum for 

24 hour . X- ray showed no pneumothorax . The cultures were 

sterile . The slides showed large masses of fibrin associated 

w1th many but not innumerable well pr served polymorphs 

which showed no definite shift in either dir ction. A few 

macrophages of all types were present and v ry occasionally 

contained an ingested polymorph . Transitional cells were 

sen 1n small numb rs . Pneumocooci were very scanty . The 

picture was that of· rad hepat1sat1on . 

He was started on penic1111n ' 400,000 units and sulpha­

triad four tablets and then given 200 , 000 units and two 

tablets four hourly . After two days he became apyrex1al . 

The day after admission the sputum grew salivary organisms 

only . On the 5th day herpes febr1lis appear don h1s upper 

lip . The Wassermann reaction was positive . Penicillin was 

continued for 17 days . Rather gradually the physical signs 

diminished but ha continued to cough up mucopurulent sputum . 

Six sputa were negative for tubercle (three of these were 

24 hour specimens) . By the 20th day there were no abnormal 

physical. sign and by the 26th day X-Tay resolution was 

compl t . Bronchogram of the right lung showed no abnormality . 
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oat. or the clinical feat.ures ware 1n t vour ot t.b1a belng a 

neumococcal lobar pne on1a. ~be negative b1o sy cultures 

being due ~o ulphon 1de h v1ng been g1ven th day betore; 

n ococ.c1 ver seen but. w r very acanty. histology 

w th t or red hepat1sat1on. The broncb.ogr w s done to 

exclude broncb1ect .18 wh1ch wa uspect d bee uae ot the 

quite cop1oua mucopurul.ent aput • 



372. 

CABE 27t 

N .M. GOLOL1RED FEMALE . 14 YEARS . CONGENITAL CYSTIC LUNG . 

History: 

Th patient cam to the out patient department complaining 

of cough productive of half a cup of yellow sputum daily for 

several weeks . Nil of note was found on physical examination 

but X- ray chest showed a honey- comb appearance of the right 

upper lobe . About three days later she coughed up about a 

cupful of bright red blood. Admission was arranged. 

Examination: 

Not 111 , no dyspnoea, no clubbing, temperature 99 degrees , 

slight dullness at right apex with medium resonating 

erepitations; urine norma.J.; red c lls 4.68 million; white 

c lls 12, 000 with neutrophils 48 per cent, eoainoph1la 

4 par cent and lymphocytes 48 per cent . 

Cours : 

A single sputum was obtained and showed a heavy growth .of 

Friedlander ' s bacillus on the blood agar. The patient would 

not produce another sputum and the question aros as to 

whether the Fried.lander's bacillus could be the caus of the 

X- ray pictur or whether it might b present in the fo·rm of 

a secondary 1nvadar of the cystic bronoh1ectas1s . Her good 

general condition mad it unlikely that sh was a case of 
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ev n a very chronic Fri dland r bacillus pneumonia but to 

make· absolutely certain a lung biopsy was performed. Th 

needle was inserted through the second interapac just 

1 teral to the right m1dclavicula.r line and ona gained the 

impression that there was thickened pleura present . After 

the biopsy the patient coughed up a minute particle of blood 

which was plated out 1mmed1 tely. About five minutes after 

the biopsy the patient complained of a pleuritic pain in the 

region of the puncture area and this was worse on movement. 

The pain was slight and remained for 24 hours. No pneumo­

thorax was present. No pathogens ere cultured from the 

biopsy material and there was no growth of Fried.lander ' s 

bacillus from this specimen of sputum. The biopsy histology 

was that of rather dense portions of tissu with scattered 

pigmented particles (probably interstitial of fibrous 

tissue); occasional small amounts of fibrin unaaeooiated 

with polymorphs; occasional groups of alveolar cells; 

and a fair number of dust o lls. The material was probably 

from the cyst walls and showed in addition poss1 ly a very 

mild inflammatory reaction. 

It was considered that the biopsy excluded Friedlander's 

bacillus pneumonia, and the subsequent bronchogram showed 

the suspected cystic dilatation of the branches of the 

bronchial t1~ e to the right upper lobe and also dilatation 

of th bronchi to the dorsal segment of the lower lobe . 



Her Wassermann reaction was peraistentl1 pos1t1v . 

Discussion: 

This patient's lesion was probably that of a cong n1t~l 

cystic lung or possibly an acquired bronchiectas1s . The 

lung biopsy was valuable in exeluding a. r1 dlander's 

bacillus infection . Fried.lander's bacillus is known to be 

common inhabitant of the respiratory tract normally but it 

is econdary invader in various disease process s. The 

patient's blood Wassermann was persistently positive and 

h was most ~robably a congenital syphilitic subject 

showing as yet no stigmata. 
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CASE 28! 

S . ACUTE LOBAR 
==_.;:.;=..::-:.=----=--"""""'---== 

Historv: 

Coldness , h adache and malaise for four days; feverishness , 

sweating, cold shivers and pleuritic pain in the l ft lower 

chest for three day; dys noea and h rpes r br111s for two 

day; cough with a little blood tain d sputum and pl urit1e 

pain in th right lower chest for one day . out six hours · 

befor · admission he h d been giv n 400, 000 units of pen1c1llin 

by his doctor . The patient did not drink nor moke; diet 

poor consisting mainly of mealie meal· porridge . 

~ination: 

Toxic, dy noeic, Jaundiced, herpes r brili on upper lip, 

temperatur 99 degre s, puls 104/ 1nuta; ov r right lower 

lob diminished movement, increased vocal fr itus and 

resonance , relative dullne a, bronchial breathing, medium 

crepitations and a friction rub; urine albu in a trace and 

bil nd urob111n present; red cells 4 . 2 million; white 

cell 27,900 . 

Course: 

Soon fter mission lung biopsy was don through th 8th 

1nterspac in th right oat r1or axillary line. Th r ware 

nos qu lae and the pleur1tic pain was abolish • There 
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was no sputum available . Cultures were sterile . H1st o­

log1cally there were large masses of' fibrin associated with 

many but not innumerable well preserved polymorphs which 

showed no definite shift in either direction . A few 

macrophages of all types w re present and very occasionally 

contained an ingested polymorph . Transitional cells were 

observed in small numbers . No pneumoeocci were seen . The 

picture was that of red hepat1sat1on . 

The patient was started on peni cillin 200 , 000 units and 

sulphatr1ad four tablets and then continued on 200 , 000 units 

of penicillin and two tablets of sulphatriad f our hourly . 

That evening his temperature rose to 102.5 degrees but then 

came down rap1d1y and he was apyrexial from the sixth day 

onwards. Two sputa were negative for tubercl and his 

Wassermann reaction was positiv. X- ray was only done on . the 

6th day and conf1rmad ~he area of consolidation at the right 

base and showed no pnaumothorax . n1c1111n was stopped 

on the 20th day . Resolution proceeded normally and the 

he twas clear clinically on the Z3rd day and radiologically 

on the 26th day . The right costophrenio angle remained 

obscured due to an adhesion and possibly a little pleural 

thickening . 

DISCUSSION: 

The interest of this case was the negative cul ture six hours 

after an injection of pan1c1111n. Otherwise the case seemed 

a straight forward lobar pneumonia except that there was the 

unuaal feature of pleur1tic pain starting of the left side when 
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on1 • o th r1 t. 
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CASE 29 1 

I • S . COLOURED MALE . 46 YEARS . CHRONIC LOBAR PNEUMONIA . 

History : 

Pl uritic pain in the left chest, cough with blood stained 

sputum, feverishness with cold shivers and loss of appetite 

for ten days . Both he and his w1fe had bean treated fo r 

venereal disease . He drank moderately·and used to smoke . 

Examination: 

Not v ry 111, dyspnoea slight, temperature 99 degrees , pulse 

84/mlnute, over the left mid.zone posteriorly there was in­

creased vocal fremitus and resonance and relative dullness 

with bronchial breathing and medium crepitations whilst at 

th bas there was stony dullness with distant bronchial 

breathing; urine normal; red cells 5. 3 m1111on; white cells 

25 , 100 with 87 per cent neutrophils . 

Course: 

X- ray showed a left lower lobe consolidation with a small 

effusion and slight pneumonia changes were present in the right 

middl lobe . He was started on penicillin 400,000 units and 

th n 200 , 000 units four hourly but in pite of this he 

continued to be pyrexial in the region of 100 degrees for 

eight days . A week after admission about 10 c . e . of sterile 

exudate was aspirated from the chest . ho fresh puta grew 
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salivary organisms only and two sputa were negative for 

tubercle. The patient felt perfectly ttt. Gradually the 

fluid was ~bsorbed s.nd th con ol1dat1on began to resolve. 

About three weeks after admission the X- ray showed soma 

resolution with probably thickened pleura present. Lung 

biopsy was performed through the 7th interapace just below 

the angle of the left scapula . The needle was felt to pene ­

trate t hickened pleura. There were no aequelae . The material. 

was steril • H1stolog1cally sever 1 large masses of material 

with many cells were seen but it was uncertain whether this 

was fibrin or not . Frequent small lymphocytes wer seen and 

small macrophages were present in fair numbers~ Transitional 

cells were not uncommon. Polymorphs ware present in pro• 

portion to the amount of blood . The picture was that of 

very advanced resolution . 

Resolution continued at a slow_pac and by the 43rd day 

the only abnormal physical sign~could be attribut d to 

th~ckaned pleura and X- ray show d clearing of the opacity at 

the left base but with pleural thickening or encysted fluid 

obscuring the posterior costo- phranic angle . The patient 

was sensitive to iodine and no bronchogram could b done . 

Discussion: 

The feature or this pneumonia was the associated affus1on 

although only a little fluid was obtained. The pyrexia was 

prolonged . There was residual thickened pleura. There was 

no obvious reason for the prolonged •urat1on of his illness . 
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CASE 30. 

8 . C. COLOURED MALE . 13 Yz.ARS . 

History: 

ACUTE NEPHRITIS . 
ACUTE LOBAR PNEUMONIA. 

Headach, pain between the shoulders and cough with a little 

snutum, which was not blood stained, for eight days; 

swelling of the fao, dark urine and ol1guria for five days. 

o hi tory of a aore throat. 

Exam1nat1 on: 

Very 111, nephritic facies, very dy pno ic , ala.a nasi working, 

temperature 100 . 8 degrees; over left lower lobe increased 

vocal fremitus and resonance, relative dullness, bronchial 

breathing and medium resonating er pitt. ations; blood pressure 

190/140 mm . Hg; hart and optic fund1 normal; tendern ss in 

the loins; ur1n two plus albumin, numerous rod cells and 

granular, hya.line and epithelial casts; rad cells 4.4 

million; white cells 18, 000 with 80 par cent neutroph1ls . 

Course: 

He was at once atarted on penicillin 200, 000 units and then 

100, 000 units four hourly and his diet was the usual one for 

aoute .nephr1t1s namely glucose water and fruit juices. By 

the following day his temperature wa 99 . 5 degrees and be 

felt much improved and physical s1sns were unchanged . Lune; 

biopsy was performed through the 8th 1nterspace Just medial 
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to the line or the angle or the left scapula. Immediately 

afterwards h coughed up about a tabl poonful of blood and 

blood streaking of the sputum continued for about an hour. 

X-ray showed a right basal consolidation with some thickening 

of the lesser fissure and on the left side consolidation at 

the base with a small pleural effusion. The biopsy material 

was sterile and h1stolog1oally showad fibrin and fairly 

numerous macrophages of the small type seen 1n a resolving 

pneumonia. Polymorphs were not infrequent some showing signs 

of early degeneration but only occasionally were polymorphs 

seen within macrophages . Transitional cells were fairly 

frequent . No pneumococci were seen . The picture was that 

of rather early resolution . 

The blood urea was A.8 mg . per cent . From ths fourth 

day onwards he was apyrexial . Over about four weeks bis 

blood pressure, blood urea a.nd urine returned to normal . 

Resolution of the chest p tholoey proceeded ran1dly and by 

the 14th day he was normal on cl1n1oal examination and X- ray 

showed complete resolution. 

Discussion: 

The association of lobar pneumonia and aeute nephritis was 

very unusual . However in 1942 a case was described of a man 

of 63 years who had acute nephritis and lobar pneumonia 

concurrently. He was given sulphonamides and died on the 

8th day . Autopsy confirm d the diagnosis . The case was 
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presented at the Maseachucett ~ General Hospital but un­

fortunately there was no discussion on the relationship 

between these two conditions . Of great interest 1n the 

pre ent case was the rapid resolution . If concomitant 

conditions pl ayed an i mportant role in causing delayed 

resolution than surely one would have expected this casj 

to have become chronic pneumonia. 
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CASE 31 . 

F . B . COLOUP~D FEMALE . 23 YEAR:J . ?CHRONIC LOBAR PNEUMONIA. 

Hietorv: 

Her illness commenced two weeks prior to admission with severe 

frontal headache , a dry cough and pleuriti c pain in the right 

lateral pa.rt of the chest . After a we k the headache and 

chest pain disappeared but the cough persisted and in addition 

she was feverish and sweated a lot especially at night . She 

had bean a student midwife in Cape Town till 1948 since 

which time she had bean doing cleri cal work 1n V1111ersdor p . 

A routine X-ray in 1947 had shown the chest to be normal . 

Examination: 

ot 111 , no dyspnoea, temperature 100 . 2 degrees , pulse 120; 

at right base d1m1n1ahed movement, inoraased vocal fremitus 

and resonance , r lative dullness and bro ohial breathins with 

fine and medium orep1tat1ons; urine normal; red calla 

4 ,05 million, whit cells 8,100 with 76 per cent neutrophil s 

and 24 uar c nt lymphocytes . 

Course: 

X- ray showed consolidation and a moderate effusion at the 

right base and consolid tiv congestive change at tho left 

pari -hilar area extending to the upper zone and base rather 

like the piot.ura of the 'uraemic lung"; over the whole 



lateral aspect of th left lung there was a pleural reaction . 

Lung biopsy was attempted - the eh st was infiltrated 1n 

the 8th 1nterspo.ce 1n lino with the angle of the right 

scapula; th biopsy needle was then inserted to a depth 

of about 4 cm . bu~ when the stylette was withdrawn air 

sucked in . The needle was removed . X- ray showed a small 

hydro- pneumothorax . In spite of 200.000 units of penicillin 

four hourly she cont1n1ed to be pyrexial {in the region of 

100 degre s) for a.bout two weeks. X- ray taken just after her 

last day of pyr xia showed a fair degree of resolution of 

the right lower zone ol1dation, and absorption of the 

air and most of the fluid; but ther was now a sm 11 left 

basal ffus1on possibly with underlying conaolid t1on and 

the fluid had seeped over the left apical region. Penicillin 

was stopped a week after she had beoom apyrex1al . 

throughout he1~ course she had felt perfectly well. 

Almost 

After ' 

two weeks of normal temperature there was st111 diminished 

movement , dullness and decreased air entry at the right 

base but no alteration 1n vocal fremitus or resonance and 

no crepitat1ons . The E.S .R. was 45 m.m. in one hour 

(Westergren). 

At this stage lun~ biopsy wa perform d through the 

8th interapace Just behind the right posterior axillary 

line . There were no aequelae . The cultures were sterile . 

The slides showed no fibrin and small macrophages and tran­

sitional cells were scanty. Small lymphocytes ware not in­

frequent. There were several sheets of non- ciliated 
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bronchiolar pith 11al cells . The picture was compatibl 

with very a vanced resolution or even with a nor al lung. 

Gr~ u~lly tha fJu1c was absorbed until by the 45th day 

ther only remained bilateral pleural thickening and th 

i.s.&. was normal . There remained slight dullness and 

diminished air entry at the right base compatibl with 

pleural thickening. Throughout her course there remained 

unchanged a fan shaped infiltration of the left upper and 

midd.l zones and this closely resembled a tuberculous 

lesion. Six gastric juice examination were negative for 

tubercle and the Mantoux (1/lOOO• ) test was positive. She 

was discharged and attended as an outpatient very two 

months and ther has been no alteration in the X- ray 

pictur . The radiological changes might be due to 

t hiok ned pleura . Har Wass rmann reaction was negative . 

Discussion: 

The first problem was whether to include this case in the 

chronic pneumonia group. This might be one of the pneumonias 

with in31dious onset described by Scadding (1939) but the 

appearance of new exudation at the left base whilst the 

patient was on chemotherapy seemed very unusual for a 

pneumocoecal pneumonia . This ease was included under the 

chronic pneumonia group with the reservation that possibly 

it might be some other type of pathology, possibly virus 

in nature . The luns biopsy showed moat probably the picture 

of a normal lung. The physical signs at the time of biopsy 
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could have been a.ccount.ed for by thickened pleura . Th$ 

raised sedimentation rate might have been due to pathology 

persisting on the left side ( the biopsy was done on the 

r·i ght e1de) . 
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he was started on penicillin 500,000 units six hourly and 

postural. drainage and in addition she receiv d a oourse of 

sulphatri ad for ten days . Within two days the sputum was 

no longer offensive but there was no improvement in her 

enera.1 condition and her temperature remained batwGen 

100 and 103 degrees . Five sputa (three of which were 24 

hours ecimens) were negative for tuber cle . He r Wassermann 

reaction was positive . Aftor two weeks she waQ started on 

streptomycin (0.5 Gm . twice da11y) and P .A.s. (12 Gm . daily 

by mouth in divided doses) . Both her temperature and 

general condition rapidly showed a marked improvement but 

X- ray showed the areas of consol1dat1on at the bases to 

have progressed, and thet•e was now 1n addi t1on a. soft 

opacity in the left 1nfraclav1cular region • . Another 24 hour 

s putum was negative for tubercle . 

~ES biopsy was performed through the third 1nterspa.ce 

about 4 cm . to the right of the right sternal porder . There 

were no sequelae . All the cultures were sterile . Histolo­

sically there were large masses of structural ss material 

containing naclear remnants and probably most closely 

resembling caseous material; occasional areas of rather 

dense tissue with fibroblasts and scanty polymorphs and a 

fair number of small dust c lls; Sheets of ciliated bronchi ­

olar epithelial cells were not inrrequent; some areas with 

elastic fibres and some assoc1atad f1br1n. The picture was 

a very mix d oBe sugg sting a chronic inflammation . On the 



389. 

slide stained with Ziehl Neelsen ther w re not infrequent 

acid and aJ.cohol fast bacilli morphologically identical 

to : . tub~rculooio. The day after biopsy a s putum report 

ca.me back stating that '' one tubercle bacillus had been s en" 

but guinea pig 1nuculat1on of this same sputum was nesativ . 

Two more 24 hour sputa were again negative for tubercle. 

The patient continued on streptomycin and P .A. S . and 

rapidly improved generally .and on d1scharg to a tuber~ 

culoa1s hospital she felt q 1te fit although there was 

11 ttle defin1 ta change 1n the X-ray appearance. 

Discussion: 

This patient's history and clinical picture very closely 

resembled that of a lung abscess but tho X- ray strongly 

sugge ted tuberculosis . umarous sputa were negative for 

tubercle but lung biopsy show d a chronic type of inflam­

mation probably· with ca.seat1on and the diagnosis was clinched 

by the direct demonstr t1on of tubercle b c1111. It was 

unusual that a os1tive culture on the Lowenstein medium 

was not obtained. It was possible that ·i.his patient did 

hav a lung abscess which may have reactivated a quiescent 

tuberculous focus . In this case one could truly state that 

the diagnosis wa mad by lung biopsy. 
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CASE 33. 

A. I , MOSLEM MALE . 49 YEARS~ ACUTE LOBAR PNEUMONIA. 

History: 

Cough with y llow sputum containing occasional brown and red 

areas , pleur1t1c pain in the left lower chest post riorly 

and dyspnoea for seven days; herpes febr111s and anorexia 

for three days . 

Examination: 

Ill , dyspnoeic , alae nasia working, herpes febr1lis on lower 

lip, temp rature 99 . 5 degree , pulse 114/minute; over 

1 ft lower lobe increased vocal fremitus and resonance , 

relative dullness , bronchial breathing and medium resonating 

crep1tat1ons; urine one plus albumin; red ells 3.74 

million; white cells 20, 800 with 78 per c nt n utroph1ls . 

Cours : 

Shortly after admission lung biopsy was performed through 

the 9th interspace Just behind the left posterior axillary 

line . There were no sequela, and infiltration of th 

local anaesthetic removed the pleur1tic pain . The biopsy 

culture showed a good growth of pn umococci; from the 

sputum there grew mixed organisms •1th very scanty colonies 

of pneumococc1 . Histologically there were large mass s of 

fibrin with numerous well preserved polymorphs bub occasional 

degenerated forms w res en; there was no particular shift 
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in either direction; macrophages were not very infreqtent 

and very occasionally contained a degenerate polymorph; some 

transitional cells were present; pneumococci were scanty 

but small Gram positive particles in many polymorphs were 

possibly degenerate digested organisms . The pictur · was 

that of late red hepat1sation . X- ray taken t be next day 

showed no pneumothorax and 9onfirmed the c lidation of the 

left middle and lowa.r zones . 

He was start don penicillin 200, 000 units and sulpha­

triad four tablets and then given penicillin 100, 000 units 

and sulphatriad two tablets -four hourly . His Wassermann 

reaction was negative . The temperature came down by crisis 

and from the third day onwards he was apyrexial . He showed 

rapid clinical and radiological resolution so that his chest 

was clear by the 18th day and his X- ray normal , except for 

slight residual tenting of the diaphragm on the left aide, 

by the , 27th day . 

Discussion: 

This was a straight forward cas of acute pneumococcal lobar 

pneumonia admitted in the stage of late red hepatisation 

and progressing normally to resolution . 



CASE 341 

J .M. COLOURED MALE. 42 YEARS. 

History: 

ASBESTOSIS AND PULMONARY 
~CULOSIS. -

Dyspnoea on exertion for six weeks; pleurit1c pain in the 

left lower chest with copious yellow mueopurul'ent sputum 

for four weeks; for about the same duration loss of weight 

and night sweats . 

A year previously he had been in Somerset Hospital 

with · right . upper lobar pneumonia which responded 

clinically to chemotherapy but there were no records of 

sputum examinations and no check X- ray was done before 

discharge . For about three years he had complained of 

"chronic bronchitisu . 

He had lost an arm in Egypt 1n 1945 whilst in the army; 

there was no history of contact with tuberculosis or asbestos . 

Examination: 

Ill, very dyspnoeic, temperature 102 degrees, pulse 120/minute; 

over the right apex vocal fremitus was increased and there 

were numerous medium crepitations; pos~eri orly over the 

left midzon bronchial breathing was heard; no neck rigidity; 

urine trace of albumin; red c lls 3.7 million; white c lls 

12, 400 with 75 per cent neutroph1ls . 
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Course: 

He was started on penieillin and sulphatriad. On the second 

day X-ray showed a right sided pneumonic consolidation 

affecting the right upper lobe with bronchogan1c spread 

to the right middle and lower lobs; there was a large 

cavity in the right upper zoee showing a fluid level; on 

th left side ext naive infiltration with cavitation 

throughout the left lung field . Chemotherapy was stopped. 

On the fifth day a putum was sent for xamination and 

lung biopsy wa done through the aeeond interspace about 

3 cm. to the right of the right border of the sternum . 

The subsequent vents are described fully in the section on 

Complications of Lung Biopsy . The patient collapsed 

immediately after biopsy but with adrenaline and oxygen he 

a.pp a.red to improv . It seemed that he would almost 

certainly r cover but during that night he deteriorated 

and died about seventeen hours after the biopsy . Biopsy 

cultures showed no growth on the blood agar and in the 

serum broth but tubercle bacilli were grown on the 

Lowenst in medium . The sputum grew mix d organisms and 

contained tubercle bao1111 . Histologically the biopsy 

material showed fibrin with a fair number of polymorphs and 

many dust cells; th re were many scattered black pigmented 

particles; asbestos bodies were numerous an~ these varied 

from long thin fibres to short fibres with the classical 

segmented app arance and clubbed ends; some of th macro-
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of such s tanding as to give a mild chroni c cor pulmonale . 

Over the vertex of th brain there was a gelatinous greenish 

exudate and this was also seen t the base where there wer 

al o small groups of whit tub rcles in the membranes . 

Histolog1cally th meninges showed a moderate inflammatory 

cell infiltration consisting of polymorphs and macrophages . 

The vessels of the Circle of Willis were carefully dissected 

and trac d into the brain as far as possible but no signs 

of air mboli m could b found . The histology of the luns 

was that of tuberculosis and a bestos1s. 

D1scu sion: 

Thi-s case was obviously on of tuberculosis and lung biopsy 

was done simply to see if tub role bacilli coutlc\ be easily 

obtained by this 41rect method. The finding of "asbestosis11 

came as a urprise . The d ath of this pati nt was a great 

shock and chang dons whole attitude toward lung biopsy. 

From this time onwards cases were only done if they could 

lie absolutely flat and. no cases with suspect d cavities 

were biops1e, . The stage se m d set for air mboli min 

this ca e where there were blood v ssels in cloa contact 

with air needing only the needle to make the communication . 

It was felt that possibly had the pat1 nt not had tuber­

culous meningitis 1n addition he might have survived the 

probable air embolus. 
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CASE 35. 

D,M. NATIVE MALE . 51 YEARS. CHRONIC LOBAR PNEUMONIA. 

History: 

Pleur1t1a pain in the left ohest for two days and cough with 

muco1d sputum for one day . He was a labourer and drank a 

fair ount. 

Examination: 

ot toxic, no dyspnoea, apyrex1al, pulse 72/minute; medium 

resonating crepitat1ons over the left lower lobe posteriorly 

were the only abnormal physical signs; urine normal; red 

cells 3 . 8 million; white calls 17, 500 with nautrophils 

60 per cant, lymphocytes 39 per cent and mononuolears one 

per cent; a ear slightly hypochromio. 

Course: 

He was started on Durac.ill1n l e.e . but the next day he was 

given penieillin 400,000 units four hourly and sulphatriad 

four tablets and then two tablets tour hourly. He ran an 

intermittent pyrexia up to 100 degrees for four days and 

during this time he occasionally coughed up blood stained · 

sputum . on examination on the f1fth day there was now 

dullness and bronchial breathing in addition to the crep1 -

tations . X- ray ( for the first time) on the 14th day showed 

consolidation or the posterior part of the upper lobe and 

upper part of the lower lobe . About three weeks after ad-

. 

; 

; 

;' 
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Discussion: 

This patient was seen at a very early stage of his illness 

and this might have accounted for the fact that he was not 

very 111 on admission 1n spite of the leucocytosis; it 

might also explain why his physical signs only developed 

fully a few days after admission . This apparent worsening 

of the physical signs in spite of chemotherapy could only 

be explained on an inflammatory response to toxic products 

fro the pneumococci lysed by the panic1111n . The biopsy 

picture showed the expected macrophage response . 

Factors determining chron1e1ty were possibly the slight 

anaemia and the fibrosis at the left apex which was probably 

an old h alad tuberculous lesion. 
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P .F . COLOURED MALE ~ 3~ YEARS. SPLEEN AND NORMAL LUNG . 

History: 

The patient gave a history of progressive cardi c failure over 

about four and a half months . 

Examination: 

Gross cardiac r !lure, clubbing of the fingers, apyrex1al, 

collapsing pulse, cardiomegaly with th murmurs of mitral 

stanosis and aortic regurgitation, no plenomegaly; urine 

two plus albumin; red cells 3 .82 million ; white c lla 6,300 

with 72 per cant neutrophila and 28 per cant lymphocytes . 

Course: 

He responded fairly well to digitalisation, mersalyl and 

am1nophyl11n but he ran an intermittent pyrex1a up to 100 

degrees . Blood culture was negative . He was started on a 

cour e of pen1c1111n (100, 000 units four hourly for 28 days} . 

After two weeks he becam apyrexial . X- ray chest showed 

mair...l.y a laft ventricular enlargement and no pulmonary 

pathology . His general condition was fair when on the 23rd 

day he suddenly became very dyspnoeic and reatle s , 

orep1tations were heard at both bases but mostly on the 

left aide a.nd he diad in cardiac failure th· · next morning . 

Lung biopsies were performed five hours after death . A 
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needle was first inserted into the 6th 1nterspace about 7cm. 

to the left of the m1dsternal line into the area where there 

had been the most ~repitationa. The slides howed 

innumerable small round cells which were obviously lympho­

cyt a and the conclusion was that the ater1al had been 

obtained from the splean. The s cond biopsx (36 -1) was 

done through the second 1nterspace about 5 om . to the r1g~t 

of the m1dsternal line . The material obtain d consisted 

of a little blood, frequent macrophages of all types, 

numerous alveolar cells singly and in groups, groups of 

ciliated and non- ciliated bronchiolar eo1thellal cells and 

areas of interstitial tissue . Numerous small Gram negative 

bacilli were seen but these were almost certainly postmortem 

invaders . 

Discussion: 

This patient probably had auba.cute bacterial endocard1tis 

super- imposed upon a rheumatic heart. He died probably 

from congestive heart. failure following a pulmonary embolue . 

he lung biopsy material at the left base was almost 

certainly obtained from the spleen and that from the right 

apex was normal tissue. 
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QASE 37 AND 37-1. 

C.S . COLOURED FEMALE . 50 YEARS . CHRONIC LOBAR PNEUMONIA. 

History: 

Pleur1t1o pain in the left chest, dyspnoea at rest , and 

cough with muco- purulent sputum fort o weeks; dysuria, 

fr quency and a sore area on the perineum for two days . D1d 

not smoke nor drink . A domestic servant and supported a 

husband and children . 

Examination: 

Thin, dirty and neglected, necrotic ulcer on the perineum 

and several sore areas on the buttocks; tox1o , dyspnoe1c 

with ovement of alae nas1, temperature 100 degrees; crep1 -

tations and bronchial breathing at th, left base; urine 

normal; red cells 4 . 0 million; white cells 21,000 with 

75 per cent neutroph1ls and 25 per cent lymphocytes . 

Course: 

She was started on penic1111n 100, 000 units four hourly ·and 

sulphatriad four tablets and then two tablets four hourly . 

For four days her temperature remain d raised even to 101 . 5 

degrees . The temperature then fell to normal but for the 

next three weeks there were occasional peaks to 99 degrees . 

A week after adm1ss1on there was bronchi 1 breathing over 

the left m1dzon posteriorly and at the base medium erepi ­

tations were beard. Lung biopsy was don firstly through 



the 5th 1nterspace a.bout 5 cm. to the left of the m1dl1ne 

posteriorly into the area of bronchial breathing~ '!'here 

were no aequelae but the patient cried afterwards because 

she said she was nervous . She was then given one and a half 

grains of seconal and fifteen minutes later a second biopsy 

was done through the 8th interspa.ce about 2 cm. behind the 

left posterior axillary line . Again there were no sequelae 

(37-1) . The matsr1~1 from both biopsies was sterile . There 

was no s putum available. Histologlcally in the biopsy from 

the U"?per lobe there were large masses of fibrin with 

innumerable small macrophages; transitional cells frequent; 

polymorphs few 1n number some well preserved and others de ­

generate and occasionally seen within macrophages. The 

picture was that ot fairly advanced resolution . The second 

biopsy from the lower lobe shawed no fibrin and m.aterial 

was scanty; small macrophages the 9redominant cell with a 

fair number of transitional cells and alveolar cells; 

polymorphs scanty . The picture was compatible with very 

advanced resolution . This was exactly what one would have 

anticipated. 

X- ra.y taken four days later ( for the first time) showed 

consolidation of the left lung involving the upper lobe and 

the upper part of the lower lobe . There was no pnaumothorax . 

Th e sore areas in her genital region rapidly healed and her 

general cond1t l on became greatly i mproved. Penicillin was 

stopped after three weeks . After a month and a half in 
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ho pit l only occ a1onal ereuit tion re 1ned where th re 

had been bronchial bre thing nd th X-r y howed ome 

resolution. By the 48th d y the chest wa clear clihically . 

She was finally discharg~d on th 89th day with r solution 

not quite co pl t d . Her ·aese ann reaction wa ne atlve . 

D1 

Th cl1n1cal oond1t1on ot th1 p t1ent on a.d 1 ion ade 

it, h rd to credit her tory th t he had b n 111 outs1d 

tor lon~ as to weeks . Th1 type of p tient w 

notor1ou ly unr 11abl in the st1 at1on of time . On 

1 ion she pp red to ea tra1ght forward cas of lobar 

pne monia but he r n a very chronic course. ?he lun biopsy 

showed that resolution was lre dy well under way by the 

end of th fir t we • She wa thin and 1n av ry neglected 

,condition and th1s m1ght ha.v contributed to th low 

r solution . 



CASE 38 •. 

S .A. COLOURED MALE . 29 YEARS . ACUTE LOBAR PN UMONIA . 

History: 

Pleuritic pain .in the right lower chest with cough productive 

of white sputum occasionally blood streaked, feverishness 

and s~aating for five days . Bis only occupat1onshad been 

a vegetable hawker. a ssistant to a plumber and cutting open 

fish on a trawler . Ther e was no history of cont act w1 t h 

asbestos; He smoked 10- 20 cigarettes a day and drank 

alcohol occasionally . 

Examination: 

Toxic . dyapnoaa with alae nasi working, temperature 102 . 5 

degrees; over right lower lobe diminished movement , increased 

vocal frem1tu and resonance, relative dullness, bronchial 

breathing and coars.e orepi tat ions; urine normal; whit 

cell count 11 , 600. 

Course: 

Ha was started on pent'c1111n 300, 000 units and sulphatriad 

four tablets and then rec ived penicillin 100, 000 units and 

sulphatr1ad two tablets four hourly . His temperature on 

the day of admission rose to 104 de ~rees and then fell by 

crisis and from the sixth day he remained apyrex1al . Although 

the temperature r esponded w 11 h r emained very 111 and on 
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th fourth day th pen1o1111a was increased to 250 , 000 units 

fou~ hourly end 1n ad.di tion he was given strepto ycin O . 5 

gm . twice daily . On th fifth day he was much improved and 

the physical signs were unchanged . His sputum was -muco-

purulent with rusty ar as . 

through the 7th int rspac 

Lung biopsy was arformed 

Just below the angl of the right 

c pula . There w re nos qu lae and X- ray showed an are 

of consolidation involving the dor al and posterior bas l 

segment of the right low r lob and th lesser fissure 

was thickened but th r was no pneumothorax. The biopsy 

material was sterile .and the sputum grew mixed organisms . 

The slides showed great mass s of fibrin with a fair number 

of c 11 ; the majority of the c 11 were o all crophages 

but poly ornhs wer not infrequent and it was co on to find 

mall macrophag s cont 1n1ng recogni able partly digested 

polymorphs; transitional c lls were fr quent . Th pictur 

was that of fairly advanced resolution . In th Z1ehl Neelsen 

slid one macrophag wa en containing many du t pr 1 s 

and an asbestos body . o asbestos bodi s w re seen on th 

direct mars of th sputum . 

The patient gradually improved and streptomycin was 

stopped after six days and penicillin after t elv days . His 

chest was normal clinically ft r 18 days an thr e days 

lat ran X- ray show d almost completer solution. His 

Wassermann reaction was n gative . 
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Discussion: 

This pat.lent ran a normal course for a. pneumococcal lobar 

pneumonia. In spite of the severity of the illness, the 

poor laucocyta resnonse and the probable presence of slight 

ttasb stosis11 resolution proceeded perfectly normally. or 

great interest was the presenc of numerous macrophages 

when the physical signs ~ere bronchial breathing and 

ere pi tati ons. 
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99 a 104 degree,. On th fourth y atte adlll1ae1oa 
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th re nJ aoattere4 lack par lcl • organi a vere 

eeen. 

lea1on. 

plctur waa that ot a ratheJt chronlo 1nn 

ut 10 4 1s laler eltgb n k rlg141 t1 develo ed and . 

th oer bro-spinal nw.4 aho11ecl raised preaaure, r 1sed protein, 

l chloride, no l augar an4 ra1 c.ella u1nlJ 1,apbocyte. 

tr pto c1n w given inti- theoall.7 an4 tarted 1 cularly. 

tew clay lat r obloro117oet1n vaa aleo co ence4. Sputa and 

gaatr1c w ahlnga were neg1 t1Ye for luberol, blood cultures were 

ateru n 11v r a plr t1on ow 1 t7. 'he 

atl nt oontlnued to 4e\er1orate 

a 1e 10 • 

d1e4 ut hr e week tter 
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ytopu: 

e low r lobea of both lu ahov coll a lb N " N 

DJ ct ered 11 tu ercle eap c1a111 on th right 1de. 

h r1toneal o v1t7 vaa •p ppeJ:e • vltb confluent tubercles 

a ent heavily 1ntll r,, ed. a citea va · 

p aeni but the esen erlo glan4a formed . ao11d caeeoue maea, 

t e araort1c glan4a ver al 1 vole. b rclea wer 

nt ln both 11vei- and · il n. !her were over hundred 

tu rculomata acat ered through th bra1n, the ver e 1 e 

b 1 2c. ln 41a et r. er v re 1gns of tub rculoua 

en1 1t1s. 

Th1 p ient obY1ouely had w1d ap. a tuberouloe1e • . The 

v ue ot the b1opaJ ••• to 1nd1c te t t there vae chronic 

tor1 proceaa 1n the lung fro• vh1eh organlua wer not 

• Tb1a ma4e 1t very unllk 17 that ber main pathology 

lay 1 the cheat.. Tubercle as th ••t 11kelJ dl gno la 

from the lung b1opar bu 11 n• d1eappo1nt1ng that no bacilli 

en on the dlreet . ear nor grown :rroa the b1opsy ter1 1 

on 'th Lovenetelo aedtum. Onoe q 1n 11 ••• llll)OJ't nt th t 

1edlander•e b olllu ow fro• h put wae no 

1 1 t 4 troa 'the lung b1ops1 tertal. 
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1stgr1: 

Co v1 h 11b1 e eputu, dyapno , teYer1abnea, headache, 

lo of etlt aua a tor ~1v 4 • 

Ill, temperature 10 degre •; over l ft low r lobe 

1ncr vocal tre1111ua and reaol'.hlflce, relallYe du.llneas 

broneh1 b ea hing; u 1ne normal; wblt. . elle 28,500. 

Pe 1c1111n a sul had1 zlne c ua her t ture to fall b 

cr1 1 • O he thlrd. d th re wer ot con. l1dat1on t 

both nd th apUtUID V :ruetJ • l&QS D)QJ?IJ V 

through the 8-th 1nt rapace blow th a l of tbe r1ght sea • 

Tb re o e.quel • be b1op 7 cul tur s were eril and 

th p tu lkalige · t calla. B1etolog1cal1J . he 

biopsy ~er1al ehowed many she ta of liver cell • X-r y tour 

dqa later ab.owed b11 teral b l con 11 t1on t no pneumo-

horax. Reaolut1on proce 17 an the cbe v clear 

clinic lly bJ the 19th day X-r show d co let r . lut1on 

b th 27th day. r a er nn c ion · nega lve. 
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1'b1 c a rob bly bll 'ten.l b pneumccocoal 

p n~a. dle obviousl7 et have penetrate 

the d1 phragm and eater d the 11ver. !he biopsy v a done 

t re sonable lev l nd ln~o an are •here physical igns 

1i1 r rked. The preaenoe ot tbe 11Y r oell• 4a e a 

great aurpr1 e. One could. ••aume 0D17 that there as so 

degree of assoo1 t coll p 1th a ra1ae · diaphrag. 



412. 

,g. QOLOU . _I 211 I 

Pl r1ti 

00 

1 1 the l t b st a tb s poa ero- teral 1 , 

, , r rlabn a tor 3 hour&~ 

c r flll. ee 1on1ng 

reveal no occupational cont c 1th asbe toe. 

ot lae nas1, t eJ'ature 100 d gre . , lee la)/ nute; over 

l t lo er lo v cal tr tu nd so nc , rel t-1v 

d1 or p1'S tion bronchi 1 br t 1ng; urine 

r cell .. o ll1 n; b1t C.U 6,950 · 1th 76 

l 2 l CJte. 

· s ea o . pe 1c1ll1n 200,000 u 1 a and. l tr1ad 

tour tabl and th reoelv pe c1ll1 100,000 un1t a 

phatr1ad t t ble a ~o ho lJ'. Jl1 1i ture tell b 

en 1 an fro th fourth 1 hew• a ·7 ~ • eputu 

day at''t r dll1•s1o . g v 11V8.J7 or a.nl a 

onlJ no t\lb rel 01111 wer n. 

• 

On the turd day h ••• et111 toxic an.4 pyr ial (100 d greea) 
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bl J 1 al •1 n unaltered ~ce that the breath 

aoun wer no • aicular 1 t7p • X-ray show eon li-

t1on at the let fl1ddl and lower zonea w11h e 11 

ae ci t d pl u.ral exudate; th right lu ehowe4 a well 

clotting .in th d&one bor r 1Df r1orlJ 1 e 

l er tis ur • Lung bl,opg " s rfo ed hrough the 8th 

1n r ce Justo 1 w be le of th l t • ula. 

ll unt t brownish fluid wa obtained. 'here w re no 

he cul. tur .a v re e~er1l d the pu.tu re • 

or ani s. Hlatologicallf l rge e of t1br1n e)-

IJJl:""C,,_ ... .,.n ; l,aor a and l crophag 1n pr x1 tely 

bera; mo, ot the polyao well p rv but many 

vere e ler than normal and ehowed sign ot d ners.tton; the 

crop ea v re of all t7pea an ~i 1ntrequently contained 

tvo par 1 l dtgeate polymorph•; t 11lon 1 cell requent; 

be to bod1ea f 1rly tre ent nd round together wlth the 

oth r cella aaoct tad. 111th he f1br1R and co,apletely or partly. 

1n so e caae•. l ngeatecl l>y orophagee. Th picture 11ae th t 

of e rly r aolut1on a a c1 t d with aabeato 1 

41 v e e•n on tll d1r ct are f th 

o aabe toe 

R solution w r pJ.d and u venttul. th r be1 no 

nor l 7aical e1gn in the ch t by th 14th day and 

co lutlon by e 23 day. fh X-ra7 ab.owed 

no 1 n ot be.eto ta. 



a t1en\ ha4 probably pn umococcal lobar pnewaonia. 

pecu11ar1 y the low tot l 1t ee11 count but he was 

rJ ill on dal s1on. · tr1lt1 feature the no 1 

r pi ~solution 1 . ite of b stoats, poor leuoooyte 

r ponse and emal.l asooci ted pleural ettu 1on. e e,t ge 

•• set tor a ohroftlc pnewrion1 but reaolutlon proce ded 

no lly. 
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O SE 42. 

§ 1 , COLOUR· .i<:9MOHIA. 

he pat1ent h~ been deli er dot a no al child without 

eomp11 atlona 18 de.ya befoN a 1 lon. She r atned 1:n bed 

tor e1 ht 4aya. Sbe bad been u tor f1ve da s when eh• 

aud enly telt a pleur1t1e 1n 1n t;be left,. ch• t . t rt.orly 

in the reg1on ot tbe second and th1~ rib; th1e w a 

aa oc1at d vttb sl1ght dyepno and a couf3h with at t1rat. no 

•putum and the n•xt. 4ay a 11ttle brown! h put, wa pro oed. 

Her pto s pers1.at d ttll hr 1 a1on fl e daya later. 

Ex 1nai1on: 

Dot toxic, alight; alar flush, slight. dy pnoea w1tb o ent 

ot tbe alu nast; temperature 103.5 4egrees; s11 tly 

41 1n18b d move ne over the left up er chest, and over a 

all area ant rlorly over the second and third 1ntara c a 

on ,ha 1 tt there wae alight dulln sa and d1 r aonat1ng 

crep1t t,tona; urine no l; re cells 4.16 1111on; 

wh1t cell 19,500 w1th 83 per c nt neutrophlls . 

Courie · 
X-ray above &I'll& ot oo.neol1dat..lon 1n the lettr m14aone 

( He P1gure 130). Lup£5 B1og :r va perto ed aoon at~er ad-
.. 

laalon through the second 1nte pace bout, 5 • to the 

leti ot the ldet rnal 11ne . bout t1ve 1nute l ter there 



1gure 130. C • 42. 

X-ray Chest. A. 

(On is ion). 

w ••ry ligh\ bl.ood tr &k1n ot the ucopurulent put 

thl r 1 t d for 24 hours. opay culture grew 

ne ococo1 bui th put gr only er c t eolon1 s 

ot ? ne oeoce1 · .. 'l'be 11 de show d ma ae or ttbrln w1 th 

n 11 pr e rved poly o b ; cro were ac t7 

and tr 1t1on c•ll infrequent; occ tonally 

ol o ·b w . ••n w1th1n e. Pne ococc1 v re 

ery eanty. Tb 1ctur wa th tor red b p t1 at1on. 

Shew ven pen1c1111n 10 .ooo un1te tour hourly and 

aul atr1 d tour teblet d ten two t bl t hourly. 

Bert ratur t 11 to no al by cr1 1 • X-ray eho ed no 

pn otbor • R solution procee ed r p1 y d the ch at 

was cl ar el1n1cally b be .11th d :y and r 1olog1cally 
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bf the 12th day. 

D1aeu a109: 

The interest in t his caee vu th h1gh te p ratare b t tb• 

pat.1ent did not look 111 and bad tev abnormal .pbyatcal signs . 

~he x-r J p1ctUI" could ha• •nth tor v1rua pn u on1a. 

The el to th• pne ococc4l et1olos, w the btgb lauco­

cyt.e count and the 41agno 1 waa e tabl1 he by t.he 

cla 1cal blstologic 1 ptoture or red he t1s tion and the 

cul\ure ot pneu ococc1 from the biopsy ter1al . Al~bough 

the pne on1a occurred dur1ng the puerp r1 resolution 

waa pert ctly nona 1 . 



4l8 . 

CASE 43tt 

L, C. COLOURED '1:ALE .12 YEARS. 

History: 

?URAZ.--11 0 LUNG. 

a.lais for four weeks; dyspnoea., a.in 1n the right hypo­

chondr1um, headaches and vomiting for thr~e weeks . No past 

illnesses. 

Examination: 

Generalised oedema including the faes, dyspnoaa, distended 

neck veins , apyrexial , pulse 106, blood pressure 205/155 

m.m. Hg ., gross cardiomegaly with gallop rhythm and syatol1e 

murmurs at all areas and soft diastolic at aortic area; 

dullness with medium resonatin crepitations at the right 

base; fundi showed early pap1lloedama, a.rteriovanous 

nipping and exudates particularly in the macular region; 

tender h patomegaly ; urine S. G. 1016 , albumin two plus, 

hyaline , granular and epithelial casts with occasional red 

and white cells; red cells 3. 3 million; white cells 

15, 000 with neutrophils 31 per cent s.i:d lymphocytes 69 

per cent; am ar showed an1socytos1a, po1k1locytos1s and some 

macrocytos1s; E. S . R. 4 m.m. in one hour (Win~robe). 

Cours : 

Blood urea 128 mg . per cent, low album1n;globul1n ratio, 

normal serum chol st rol; E. C.G. showed slurred QRS 



co pl xe ut no 1 ft ventr1cul train. -r 1 ob. t, 

how con t1v change 1n bot lun_ fl ld p o1 ly 

t. th' rl b wh r threw orob ly a a.11 bydr -

thor • D11 11s t1on cau · do l 0 t 1 nt . 

Aw tr a 1 ion ov r tb r ght low r 1 o th r w 

ncr d ooal tr 1t.u nd r on ca, r la.t1 v • 
bronchi l thin an d1 r on 1 f3 c 1 ation . 

Lun~ b102 y w p rto ed through th av h 1nt r pace 

bout 4 c. tot rlgh~ or t 1dlin o th b ck. 

1 rwards he ooush up 1 ttl bLoody 

ucoi 

leur1t1c 

w 1o wa !at d out. eo 1 in ot 114 

ninth r1gb~ lo r ch t 1 tr lly 

- a th axt. a1 bowed all nu othor lat rally t 

th l v 1 or t.h 5th and 6th rib. b..1..0 sy cul t.ur 

v r ter11 an only taphyloeoec albu 

• 11de show fibrinou 

row fr 

i l with th 

quit t. 11 an not int qu n 

co 1 onocyt ; canty. Th 

'-'•• c~\:,\:,\e. 
1ctur Awlth th t of an ur 1c lung. 

h ac1t1c gravity ot th u 1 arl fro 

1008 ~o 1025 ut hew nt steadil downhill to 1 in 

t1v 

a 1 1 • 

1ac f'a1lur a ura 1 • o utonsy w s 
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D1agusa1on: 

ere va little doubt that the pa.tint died ot nephr1t1a 

but the exact ty see d uncertain; robably an acute 

nephr1t1s go1ng on to a stormy ubacute tage was oat 

acceptable . He showed sign or con ol1dat1on at the rtght 

ase and th lung biopsy showed th t th1a 11 not an acute 

bac~ r1al pneumon1 • This 1 tt &be po a1b111t1e or an 

ur 1c luns or Juat aevere congestion w1 th a small 

bydrothoraz and so e underlytns atelectaa1s . The 

histology vu co p tible w1th the to r but , without 

rurther ex r1ence w1th th b1op b1 tology ot paaslv 

cons et;1on, th latter cannot be exclud•4. 
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D 44-l · 

t R. COLO TR.,. s 

ru ~ory: 

eur t1c n 1n th 1 . rt lo r eh t 1 the tertor 

111 ry 11n • dy oea, cou w th ucopurulent put 

ana tev r1 

h a 1 tt 

aa tor- on 4ay. A pr 1ou ly he h 

pne on1 d ten ye a etor th t 

other tt c ot pne on1 b t b w une•rt.ain which 

s1 eh d been 1n•olv d. 

Toxic. dy oe!c with naa1 orking, aw tins, 

rature 103. 8 degr e , l e 160/mtnut.e • rea 1re.t.1on 

64/i 1 u, i o r the let't lover lob d1 1n1sb d vocal 

t _ 1 tu an reaonenc•, dullnes d 41 1nl h v aieul r 

br t,h n5 111 th di r eon t1n ere 1 t t.1on ; urine 

no d cells 4 . ,S 1llion; white cells 24. 100 w1tb .. 
II 

90 pr c nt n utroph11 . 

Sb vaa started on pen1c1111n 200,. 000 uni and ulph triad 

~our t. blet an then S1 n 100, 000 un1t 4 two t. let.s 

roapect.1 vely tour hourly . Her te p r t,ure gradually 

settled bJ ly 1 ov r 12 daya . X- ray bowed lert elded 

pleur ettu ion w1th und rly1ng co o11d t.1on . on the 
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~bird day abe wae ucb leas toxic and the physical e1gns 

were unaltered except. that t.b r,,a vas now b r o chtal tnateac! 

ot ve 1oul breat.bing. un ucc a tul tte pt w m de 

to asplrat. the fiuld t.hrougb t, • 9th 1nter ce posteriorly . 

Th s u~ contained any pus cells but only aal1vary 

o ania s were obtained on culture; t.bree 24 hour apeci11ena 

were negative ror tubercle . The Waas ann reaction v a 

ne at1ve . 

Ort the 5th day anoth r a~t• nt at aa 1rat1on waa ad• 

throu the 7th int rs ce 1n tbe left oster1or axtll&.rf 

line . Only 11ttle bloo4y at rial vaa obta1ned 1n ~be 

local an eathet1c syringe. Th1s ter1&1 was treated 

as a ;J.uas btoax. There were no aequelae • The mater! al 

was sterile on oult-ure . R1 tolog1oally ther were · aases 

of t1 ue con 1st1ng almost ent.1rely- or d naely packed 

pol orphs with po a1bly a t1br1nous atr1:x ; acrophagea 

vare scanty . The E. S.R. waa 122 

(V atergren) . 

• • ln on• hour 

1ve daya later an intentional lunsa: biopsy {44-1) 

was attempted. The t1saue 1n the 8th 1nterspaee below 

th angl or the lett acapul were 1nf1ltrated w1tb local 

a.na thetic but when the needle was 1ns rt d deeply to 

lnt1ltrat.e the lun pus was obtained. The l.ung b1opay 

nee4le vaa tben inserted and at tbe deptb or about 3 c . 

era 1 th~ck pue w a read1-ly obt 1ned; 1 . w re removed 

and 500, 000 un1ta or en1c1111n 1nJeet.ed through the needle . 



There ere no aequelae. Th pue va at,er1le and guinea 

P1S inoculation w neg t1vtt. 'l'h do age ot pen1c1111n 

was doubled . 

She aint 1ned a ate y rate or l prov en~ and the 

physical &1!1'1S gradually dtaap ear d d the cheat was 

no al by the 36th d y. Bronchogr shove 111 11 ark d 

cyl1n 1c l bronchi ct 1a w1th bUlbous t 1n t1ons of the 

bronchi l tre to tbe po terlor bae1e s gm 11 ot the lett 

lov r lobe with probably aome c 11ndr1cal d.11 tatlon ot the 

bronchial tre to the anterior b a nt ot tbe s e lobe. 

D1 cuaaton: 

This t1 nt appeared to be a . t.r&lgbt forward lobar 

umonla witb a 11ttl · pleural x Atte tad 

aspiration v n gat1ve but the at. rial obtain d res mbled 

tb wall or a lung abae s and at th sub equent. lung 

b1op y pus vs obtained. The underlytn p thology v 

shown to b a bronch1ecta.s1s. It th lung biop y had aot. 

be n don the d1agnoa1a would ha • been lo r nu on1 

aasoc1 t 4 w1tn bronon1eet.as1. 



H, • COLOUR AOJ!t LO.f4AR P 

ton: 

Pl ur1t1c p 1n 1n right lover eh st d lef't lo r oh at., 

cough with vb1~e apu , dy noe , tever1ahne and h adache 

tor tour d y : blood. 1 th ut one d :y. t. d 1 

bet or a 1 lon e h a arted t ng ul t>bon 1 a 

tour ts.bl t .d then two ta.bl t four hourly - an ha 

t, n 12 t bl t (6 .o g • ) beto 1 1on. 

$2£: 1nat1gn: 

ox.1c, dy oe.ie. l • n 1 vor 1ng,. t p rature 102.5 degrees,. 

ut ru ty ; ov r \h l rt lo r lobe 1ncr 

rre 1 t.us an re on nc ,, r lat,1 dulln 

d voe 

bronchi l 

; urln no l; red cl 5.12 1111on; wh1t 

ce11 20,650 with 84 r cent neutro htla. 

Cour e: 

Lung biopsy w pertor ed shortly tr dm1s 1on. '!'he 

ne dle w in rted 1;hrough t.h 7th 1nter pac just b l.o-w 

t.h an l or the left. e pul • Th re wer no s qu lae. 

Tb biope at rial w t, rll • un1"ortun t l tb putu , 

culture w Th lid ho a ot 

t1br1n w1t inn rable well pr r d pol 0 • aero-, 

pb g 8 W scanty and only ve-ry occ ion lly co \salne4 



pol orph; tr n ttional cell w re int e uent; no umo­

coccl were s an. The p1ctur we that ot red hep tis t1on . 

He v e tarte4 on n1c1111n 200. 0 units and aulpha­

tri d tour tablets and ~hen n1c1llln 100,000 un1ta d 

lobatr1ad two tabl ta tour hourly~ H1 t moe tur tell 

to o al by crisis and ·trom the econd day her ained 

a yrex1 1 • X-ray shoved rea ot conaol1 t1on 1nvolv1ng 

th lett lov r lobe v1tb an saoc1 t, d ex d t along tb 

sre t r r1s ure; so an ar a or con ol1dat1on a.r~eo~1ng 

th oaterolateral a gm ni of th ri~h~ upper lob v1th an 

soc1ated exu t along the horizontal fissure; no 

pn otborax . 

BJ the sixth day t,he pat.1ent'e ener l eon 1t1on v a 

excellent and over the left lower lobe th r va. di 1n1ah d 

ove nt, 1ncre ed vocal re on ce an bronchial breathing 

but no er ott tlona; Ju&t. below th ddl of t rtgbt 

clavicle th r waa 1ncreas d Tocal r aonance. e 1 ucocyte 

count w 9.100. 1,yns biopsy 45-l waa rape t don the 

lett s1 throuE5h exactl tbe • ar a e be~ore. 

v r no equelae and the b1opay aterlal vaa st r11e (t.h 

muco1 put v &1.1 vary o an1 onl. ) • • hi tol ou 

hove con 1 rabl le s f'1br1n than etore an veey 

num rou all macro a.gee an tr quent ran it1onal cell ; 

poly oroha wer eanty nd o tty vell pr a rv d but some 

abow d 1gn or deg nerat-1on; only ery 1ntr uently were 

polymo h within e.erophag • The al 4a showed advanced 



resolution . 

Th patients signs rapidly di appeared and the chest 

was clinically normal by the 13th day ' and radiologically 

cl ar after 15 days . 

Discussion: 

There seemed little doubt clinically that the patient had had 

a pneumococcal lobar pneumonia . The picture on admission 

was that of rad hepat1eation and five days later although 

the local physical s1gns were unchanged the pathological 

picture was that of resolution with numerous small macro­

phages . or interest was the sterile biopsy after only 

6 gm . of sulphonamide . 



~AS 46 1 

... LE,. 62 

H1 ~ory: 

alal. for tbree ont.bs; dy · noe at. re t. 1th outes ot 

coughing tor ix va k . 

D s oea on the al1ghteat exertion, t, pr eur 100.6 degrees; 

g nera11se d1 1nut1on of cheat, . ove nt. ore on th r1gbt 

th 1 rt; over the lo r p tot r1ght ebe t, both 

anteriorly and pot r1orly, dullne s, inc • voe l 

rre 1t.u d r sonance and d1.rn1n1eh 1r ntry; sM.um 

crepit t1ons all ov r right cheat: at. left b e erepitat1ons 

only; urine nor al; blood no 1. 

Cours : 

X-ray don two we k b fore ~- 1 s1on how d a d1!tu e 

o c1ty ·ot oth lung fielda e p aially th r1gbt b • 

course of ureo yc1n b d cau ed no 1 rov ent and X-ray 

on 1 ion showed conaoli t1on or th rlgb~ 14dle lob 

nd r gbt ba wt th small ;>leur l rrua1on and tn a4d1 t1on 

th l rt 1ddle d lower zon w r ore 1nt1ltr t d . He 

d t r1or ted uring oour a ot t rr c1n but aduall7 

1 ro ej wh n tr tomycln vaa t ted. Th te nara~ure 

8 t.tl d th x-ra7 bo d a . e resolution. Sal1vary 
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organt wer cultur d ~ro tho utu. 

tr b 1n~ bout a month 1n ho pit 1 lun bio 1 w 

tte.pted. k n edl wae 1n erte thro gh the th ln~er-

•~ ce 1 th right anterior axill ry 11n to pt or 

bout 3 o .; when be syringe tt c d d ue\1on 

a1nt 1n bloo lowly w lled 1nto the r1 ge; ~he ne dle 

1 1th · awn. h r re no q 1 • • 'l'be 

at r1 at ril. Th 11de ho d y groups ot 

11 r o lla. 

-ray done t,h n xt day ho ed th t th r1ght 

1aphr vaa 11gh~ly ra1 ed. Gradually r solution 

ccurred and he v finally d1sebar_ d r ling t1t. 

D18CU!B1 rn: 

T d1&gno 1a of the pulmon ry oon 1t1on w on ot so e 

1tt1culty. vtrue neu "" on1 a o t. tavoured but tbe 

· 1 1on show d no re pon a to th p ropri t ant1b1ot1ca . 

h re e to etrept ycln ugg t th 1 lght have 

be n unu ual tuberculous ·1re t t1on. 

Intor tion 1ght have been obt 1n 4 tr th lung 

b1oo nd 1\ vaa very aur,r1s1n to rind that he ater1al 

ot h tic origin. The b1o ay bad been done qutie 

high up in t.b ch st. the crep1tat1one ver x1 l 1n 

that. ea, and t.he n edl had noi- been 1n rt d very deeply . 

Th caua ot the dl1ver b1o 1 wa robably the lightly 



ra1s d right cU.ap.,ragm t,o _eth r w1tb th . hor1zon~al 

po 1t.1on vh1eb waa adopted f"or luns b1opsy. 
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H1et9t,Y: 

• atie1t h been 1n ho p1t in 1942 with lung abacase 

and had 1 rt atter a11 w•eka ayapt lea _but with ~he abacesa 

till p s nt. r d1olog1cally. Sb• w ell t111946 when 

e coughed up out a p1nt ot blood d tr that t1 e 

onv r s h had t.tended tubarculo 1e clinic • She had 

bee eoug_b1ng eapec1 lly when lying on her right !de and 

her ut h 

rev ri hn 

en yellow or •p1n ° tor tour months; 

an4 loas ot etght tor two ont • , d;repnoa 

on axert1on tor one ontb; coughing vo ae when sbe lay 

on t he l rt.. aide for thre d ys. Shew a pregnant. 

r;xam1 at1on: 

ot tox1c, early clubb1n ot the tingera, apyrex1al,. no 

dye oe ; ~ the r1ght base di 1n1sbed vocal fr• 1\ua 

reaon ce; dullness ai both ba s w1tb catt red crep1-

t.. tlons and rhonch1 ; pregnancy ot 18-20 wee s; urine, 

no • , red cells }.l 1111on; white cells 6,850 v1tb 

58 r cent neutrophlls. 38 per c ni 1 phocytee and 

4 pr cent onocytea; sear no al; 

one hour ( lntrobe). 

. S . R. 58 •• 1n 
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Coy a : 

X•r ~ ho d the lung fields to be un v nly t1~pled 

t.hrou. out by a hard tine 111ary type ot 1 ton; areas 

or gre tr transluc ncy ere pr ent 1n h 1ntr l ~cular 

r ,_,lon t t th . xt.r ma ap1ce and 1n th ant rola.t. ral 

e nt of h rlght low r lob; c v1t1e w r pr ent 

in th right pex. rigbt 14 one and al o 1n h lett 1d-

zone (ver1 

e t organ1 

ly). Sh remain d pyr xial. 

ve cultured ro t.h s u • , 
o 1gn1f'1-

ga t.r1c 

w hing nd s.ut w r n g iv for tu rele. 

toux t t (1/1000 ) was pos1\1 e. ,o K.? een with 

lit 1 • 

p rtorm through the 7th inter p ce 

Just b ow th angle ot t,he lett ecapul. Th1 en pl ur 

coul d b telt . The needl v insert d but only a very 

11 ttl loody a.tertal vae obt ned :nd thus th n edle 

was re1ns rt d and this t1 sutf1c1ent t r1al w a 

' p1r t, d. 

up vary 

bo t f'1ve 1nut ft r biop y h cough d 

11 part1ole of bright. blood. X-r 1 bowed 

no pne othorax. Ther vaa no gro th on the bloo as 

nor 1n th er broth but there v good grovth ot 

tub rel ae1111 on the Lowenstein d1um . 81st.olog1cally 

all a s e or aterial we pr nt con 1a 1n or 

r1 r1nou strands. elastic t1bres. f''ibrobl t • occaatonal 

rob a d alv olar celle and c tter a lac part.1cles; 
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pol orpbs we se nty. he 1ctur w t.h tor a cbron1c 

1nf'l atory l s1on. c retul ear hot th d1 et s r 

aho ed no tube e1ll1. pat1 nt l ho p1tal 

on hr vn accord-before the resul~ of th b1opay cul~unts 

could be r rt d . 

'l'be history d the X-ray picture aug et d th d1agnos1 

or tuberoulo 1s butt.he tubercle bac1 lu va nev r 

1 ol ted fr th sputum nor trom the tr1c w shlnga. 

Fin 17 ery reluctant d1agno 1s ot o sibl ·eoeck'a 

arco1d ade. The luns b1opsy cultur t bl1shed 

h diagno 1 or tub rculo 1. 
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J. 

JU toa: 

l?l.eur1tie n 1n the region or th left n1pp1, cough 

with ucopurule t ut , aw t1ng and anorexia for tour 

days. He bad ceived both en1c1ll1n and aulphon 1d a 

before 1a 1on. H vor ed a a b boy and drank fair 

ount. 

!nation: 

ot tox1e, alight dyspnoe • apyrexl ; o er let upp r 

lobe d1 1n1ahe ove ant, incr • voe tre 1tus and 

r onanee, ullnes, bronchi 1 bre t.h1n d . d1 

ere 1t ion; ur1ne no al; rd cella 4.31 11 ion; 

wb1t cells 24,100 with 90 per cent n u~roph11. 

Coura1: 

x-r y ow d lett UP? r lobe conaol1da~1on. on arter 

1 slon l~s l!10J?&l was perf'o d through th second 

1nterspae• el>out 5 c. to th lett ot the 1dsteroal. 11ne. 

e needle wa 1n rted and ater1al spurt d 1n\o the 

7r1ng • About lnut lat. r he cou«rh d up about thr e 

table poo fuls or bright red blood; t!-,ere vas n 1ther 

di . tres nor pa1n; th sputum v e blood tr aked ror twelve 

hours. -r showed no pneu ot orax. Tb b1opsy t rial 



ster1 e d th rusty putu gr w al1v y organ1 s 

only. 'i'h &lid shoved sr t as e ot t1br1n with many 

well preserve poly orph; crophag d tr 1t1onal 

c 11 w re not •ry 1ntrequent. but onl • occ tonally 

w s an 1n est- d poly orph sen; no pn u ococc1 were seen . 

p1ctur vaa that ot the very early transition f'l'om 

d at1s i1on to resolution - aeropha e w re or sent 

in sr tern b rs th w u ual 1n re h ati t1on . 

H w a start on pen1c1111n 200,000 unit and ulpha­

tr1 d tour tablets and wast.hen 1 n entc1ll1n 100,000 

unit sul atr1 ~ two t blets four hourly. On the 

d ~ o~ a 1 1on his te eratu ached 99 degrees but 

then onwar he pyrex1 1 . He a rap! 

~ecovery, the chest being els r cl1ntcally tt r ll daya . 

The X-r y bowed co plete r solution .art r 14 daya 

but the diaphragm v alert. adherent lat r 117 obl1\erat1ng 

the lett co tophr n1c angl. 

D1acusa1on: 

I m d probabl that th cr1a1 w induc d by eh 0-

th rapy b tore the pat1ent ent red ho pital and the patho­

log1e l p1oture w that ot th • rl1 t- st.age or resolution. 
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CASE 49 A 49•1. 

f, 

fti torr: 

At ck or all r 1c th for lo year; to ont s efore 

adJ. 1 &ion an x-raJ" 3t had own only the c ang or 

e . A v k prior Lo a 1 1 on he b h d s v re 

tt e· of th:n. ~ 1a 1 t d two da and tie day lat r 

h as a 1tt d tor 1nv st1gat1on. 

t.1on: 

ot 111 r to 1c butt perature 102 • ree, pu e 120; 

c eat oved poo ly, was • pby atoua and oce s1 onal rbonch1 

he rd 11 over; urine no al; rd cells 3.11 1ll1on; 

wh1~e cells 13, COO with 79 pr c n n utroph11, 18 r cent 

ly phoc t e and 3 :per o nt onocytes; r normal . 

Oours : 

• tr at d with.. t. astb atlca d 1nop Jll1n 

t d x-ra on th third d y how d r aa or patchy 

eon ol1d t1on t th right b e. anwh1le hist per tur• 

to no ,al d fr the ixth day b waa yrexl.al. 

Fro t.h ourth d y cNp1 tatton were h ard t., the right., 

b pot riorly d x-r on th 7 h aho ed so• 

cl 1ng. 

on the 12th d y there wer still c.re 1tat1ons aa bef'ore 

and lung biopsy was perto ed thromrh t e 7th inter.apace 
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Ju tnd t r ght post r1o x11 y 11n. 4 n dl 

t1ou ly 

• At ti 

ther 

t. t n 

a 111.tle l y ore 

t.1 r ur w 

int 1n d an b nth r w r 

til 

0 ly 

t yring • '.fhe n edl v v1 thdr 

ry 11ttl t r1 • out t1v .1nut 

d cont 1 ed 

1 t, r he 

co l 1n d of tabbing pain jut b lo the lght · 

cl v1c1 

• t. 

uco1 

tbe 

ut. th1 wa not pleur1t..1 nor a.de ors by . move-

e 1o. y oultu 

ut ther 

d y owed 

at w C 

v r a erll f 

ly a11vary o an1 

r d. pn o o 

an con 1 

• 

the 

H1 to­

cropha 

1th on o tvo nuclei an· v ry1ng n b 

0 

ot bl 

rtlcl catt ?'4d tr ·e y throu t alt ; ocea tonal 

n -nuc t. 

1nr q nt ar 

w r p ent: t r vary 

(a if 

o . h • m arc 1 

ro or tluld bad drlea) 

& f W U OU C lle 

<••• 

t • 

ur 13 

y th 28t,b 

1s or 11 t.Jl:'tt 

d 132). 

plroch et 

the chest. va clear ol1n1cally 

e onto proeea 1 o t re olved. v nt.een d 1 

d 

attar 

t.h fir t- blo sy eeond biopsy w rto (49-1) • tb t, 

1 on th 29th day. A little r as t1ll r en d th• 

n ell If thus 1ns rt, d up t.o ~h hilt (8 e .) an uct.1on 

V during th vlth ra • 111-tl 1nk1 h ter1al 

w o t ne. NI w re no aequ le and x-r 1 t n tour 
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• 

Fi ur 131. Case 49. 

"Drop" of terial . 
Low po r to show 
gener 1 appearance . 

Fi ure 132. Cas 49 . 

011 1mmer ion app 
or the sam ar a . 
th poly orphs, pu 
and num rous 1xed 
organis s . 

aranc 
Note 

C lls 

days 1 tar show d that th original pn umothorax had been 

compl t lyre b orbed. Th cultures or this biopsy wer 

11 1d . The sl1d s ain how d scatt rd acropha.g s 

with occasional areas or normal ap earing par nchy a and 

int r tit1al ti su. On th on slid wa on "dro" 

ar a as b fore. broncho r or th right lo rand iddle 

lobs how d no bnormality. 

D1scu sion: 

The asthm was probably all rgic in natur and the broncho­

pn umoni co1ncid ntal . Th ab nc of os1noph1ls on th 

biopsy slides mad a.n all rgic pn umon1a (Loetfl r type) 

unlik ly . Th peculiar collection of org nis sand c lls 

had the p arance of being unrelat d to the b1op y material 



• 

and tbeae areas were probably artefact possi ly preeent 

on th lid b fore the biopsy •. Th pn u othor x occurred 

wh11 t t • n edl wae st.ill 1n th lung • 
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CASE SQ. 

1 w1 h ensrali d body p 1n nd t e11n or coldness 

or two d y • tr thr ys; ru ty s-outu d courm 

... ! -11ination: 

o 1e, 11ght dy pnoea, tem r tur 100.5 6 ee; ov rt 

1 f't. low r lob d1 1n1shs~ o nt, relat1 va ullness, 

d1 1n1 h d vocal fre 1tus and r on e, bronct1al brea~blng 

an r r1n and ed1 orap1t ton; ur1n nor al; 

r eells 4.34 1111on; h1~ c lls 22,76v w1th 89 pr cent 

nut o hila. 

Coyrse: 

x-r :s show d an r of con olidat,1on involving the left 

low r lob end also con ol1dat1on of on of~ el teral 

e t of t.h rtght upper lobe. ;.un.z b1op 1. w s pertormed 

800 

S~b 1nt s ce 

1 ton. 

bout 2 

Th n dl w in ert d 'throue9l t.he 

• behind th l ft po ter1or 

axill y l.1ne; the e:t,ylette waa re oved_,, uct1on a; plied 

d 11t l opal cent fluid d 1r nt rid th yrtnge . 

It obvious th t the needl point was in th pl ural 

c · vl ty d the needle w w1 thdr w. The nv.,., ......... .,, w then 

rown1 b re1ns ~ted v ry deeply and th1 t1 1ttle 



luid w 

thor 
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ned . x- ra., showed a cons1 rabl neumo-

tho gh th r wa no ~ain ( 1 ur 133). 

1gur 133. C 50. 

x-r y 
( e 

st. • 
ter lun biop y) . 

n umoc cc1 w re cultur tr both the b1op t rial 

and th utu but th f'lu1 obt 1n fro th leural 

C Vity W st r11 • The sl1d s how d 1 rg qu t1t e of 

f1br1n with any w 11 pre rv pol o he; cro s• 

d tr 1t1on cell w re c ty and only oecas1on lly 

in sted poly or h en . · Pe ococe1 w re r irly 

nt only occa 1onally w1th1 oly or hs. Th 

tholo 1o l picture was th t r rd hp ti atio . 

H was given p n1c1ll1n 100,000 units tour hourly and 

aulph triad tour t blet nd then two t bl ts four hourly . 

1st ¥r tur ro that eve in to 104. 8 but th 

next ay fell to norm by cri 1 and fr th 5th day he 



r 1n d pyrex1al. 'the ~er. ere.l cond1t.1on or tha patient 

r idly 1m rov d but th x ... ray showed th t t.h r v a & all 

ural rru 1 on. The physical a1gn d t.h x-r y igns 

gradual y b g to return to nor, al and on th 15th day 

t e only ab o mal f ature w s d1 1nlsh d ir nt 'Y at the 

lett baa an~ ~h -r y sho d ~ht ueh o b fluid had 

been absorbe • 

on the 3oih d y be dev loped phlebothro bo 1s or 

the v ins or t erg t cal! and thi gr dually su 1 ed 

over th n xt three wees. By the 43rd day th -ra.y 

showed only slight pleur thick n1ng ove th middle and 

lo r t of the lett lung and so obl1te aL1on of the 

lett co to-pnran1c angle . His a ne t,1ve . 

01scuss1on: 

Th•? t1 nt praaented as a cl a 1c l lobar nn u onia wit h a 

l eftu ion - or re t 1nt re t w th t the ftu ion 

v 6t r11 although eu ococc1 w re 1sol t d tro ~he 

underlying lung. Th :ur t1on ot the X-ray s1@?1 w a 

ro ably r lated to the pneu~othorax and th ccu ulat1on 

o more tlu1d and it was t'elt tb t th1s p 1 nt did not 

ally r ll into the chronic srou • Phl bothro boaie wae 

a1d to occur 1n about l r c nt or coo ale c nt 

pneumoco cal 1 eu oa1a patients (Rei ann, 1938) . 
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r ,JC. II TIVB P~, 23 Yr.y&. 

C u 

r1 

itll 1 llow- bit utu an ple,u•1 t1c p n 1n t 

ch t ant r1orly tor e1gb 4 a. 

t xic, yspnoe1c, la nae1 Vl 
' 

er tur 108.5 dep e , 

r lobe d11d.n1ahe4 oo-purul at; over tb r1g t 

v ent, 1ncreaa vocal tre 1.tus and re onane, r 1.at1Y 

d ln a a.nd bronchial b e tb1ng: ur1n nor ; r d c lla · 

3. ? million; white cells 29,000 v1 9 n utroph1la. 

Ogm:,e: 

fouP 

by orlai 

on e 101111 200,000 units nd sul tri 4 

••• th n tr ated with n1el111 100,000 unlta 

t bl ta tour hourly. 

tro• ._ th h1rd d 

r 'te: - . er ture f'ell 

vs.a apJr x1al. S tum 

cult r at er one cla:, ot ch 't!l. r pJ pew .aa11var7 organ! 

Olll • ti r wo 4 7 th pu u vaa 0014 nd her general 

cond1t1on a ch 1 rov ; th 1 1cal. 1gn were a before 

except iha there ere nov ln dd1t1on roua oreplta-

tion • Lung b,lopg waa p rto 4 through the aeoon4 int r p ce 

abut 5o. lo he ~lgb.t ot the date l 11n. 

the• wa av PY l1ght trac of blood in the sputum. 



,. 

The b1opeJ oultuJ"aa 1181" ter114' an(l th sputum pew 

1var, org 1 • onlJ. R1etolo lcall7 f1br1.n vaa pre nl 

1 • 

freq nt 

unt ; erou . a 11 crop 

net tlonal cell.- were p 

nty, ao w ll cloth r erv 

oa 1onall pol rph va een v! th1 _ a 

patboloo - s \ .ha or advanced lutton .. 

e f lrl 

lJ orphe we 

'r1 

OJ'Ut)hag. '?be 

X-ra1 ho a 

1 i upp r lo conaol1d · ion nd no pneuaoihorax. R olu-

ion proe ed r p1 17 and art r 14 days the r 

bnor 

• t-

phJ !cal 1gne an he ch ~ cle r radiologically. 

D1acus11on: 

bl _ tt nt waa m1tte4 v1 th ~he a1 n of a neuaococoal 

th h1 tolog1cal picture tr lwo day 

ot ch w nu erou oro ge • 
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1 l, 

• 

• • 

r11 ol 

a; 

oua· -• • 

' 
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elo h h 4 

tebrlle 11 

t l llalal se, 

DIXJBJl O Q rtlon .. 

ot the ti 

•• ar41o 

lg 

no 1IO 

uolllo• t wh1 • 

1.. .a. 7 .. 1 

r .4 e D 

well Oil 

· thellal oae1• a 

" 
1 

7 W1ih t 

' 

{ 

• •lane f eongealtYe t 11 

l, palp11•-

•nmi-• of tr 

8 t C " • 
nd 

th no 1 41ft en-

o•ll• appe r 1n 

X-1' 7 e4 



,, 

a patch of cooaol14at1on 1n th right u r lo • V1 tb1n 

24 hours conaol1dat1on d .lnvolv 4 the hol of the rlght 

upp r lobe and a all ha pty ls occurred. Culture of 

th aputwa ahov no pneu ococo1 an4 the t r tur never rose 

a e 99 . 5 d gr ea. The child vaa ex-tr ly 111 an4 waa 

at te4 on p ntc1111n, d1g1tal1a d yl. our days 

lat r he xp rt nce4 an attac of acut o d and 

almoat d1 . sht da,a aft r th on ei ot th con ol1da-

t1on th hy 1cal igna ver d11l1n1 d move ent, inc 

oc tr 'tua and • nance, nlat1ve dulln a , and bronchial 

br thing over the r1pl upper lob • !b re was no eputu • 

Lung b1gpaf a do through th con4 1nterap ce about 4c. 

to the right ot the m14atel'Nll line. en the plunger of the 

a n a wl th4:rawn au bbled into the ayrlnge ucl ·thus 

th needle was w1thdrawn about 2cm. 1th th suction tn­

ta1n d (1nate dot being ins rte). eN • v ry alight 

bae ptJa1s 'Whlcb was pl te out. !h blo a7 terl l was 

at iaile an th putu g:re ul.1 • Y'f or-gan1 only. Bl to-

loglcallJ there were large saea of t1l,r1n w1tb nu rou 

eh r- 4 eella an few • 1 crop a and al veol r 

cella vllh oocaa1ohal poly rph • Th picture vae hat of 

eb t1br1n wlth ve17 poor cell r spon e. 

X-ra1 ve4 no pneu thor Tbne 4a1• after blopeJ 

crep1tat1on re beard over the right up r lobe but clinic 1 
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r• olut1on waa not comple e for a further'"° ve a. 

B7 \bl• ,1ae the urine ha4 turn cl to no (the blood 

ure aa n ver ra.1ee4} and the l'IIIU"81ur of aortic regurg1-

t t1o oait audible. X-ray abo ed co let resolu 1on 

forty daJ'• after the one , of the consoli . tion. His 

aaermann reaction and a blood cul~ure were both negat1Y. 

Diacu11isn: 

It uld a e reaaonable to •• ·· e tha\ lhe at1 n.t ha4 

had acute rheu tlc r ver. Tb pulaonary lea1on dl<l not 

b v lU:e pnewaococcal lobar pneumonia ihe hlaiology 

14 t ap e :r 11ke tba.t ot no 1 naolutlon. fl1 b1opa, 

tllld1.nga were compatible with the, 41 noa1e ot -rheu tic 

p u • 
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The tlent vaa a tb.orougb].7 unnl1 ble vllnea. For one 

4aJ b h bad a pleur1t1e pain 1n th r1gbt lo e~ cheat 

ant ro-1 t allJ and cough with a little eo1d utu. 

Be rkecl ae. bourer loading oil rwq ealle ck ~ 

had never be n 111 before; his 41 t. vae adequ t. 

on: 

To 1 , eating, dy pnoeic wl th al e a1 vork1 11 • lse 

130/i 1 t, t r ture 103.6 degi-eea; over h right m1441 

and lo r lo ea d1m1rd.ahed 110ve nt, r lat1v dullne a, lnc a -

e4 oo t 1tu and reeo nc, bl'O h1 l brealh1 an.4 ooarae 

cre_pi 'C1ona; urine \race of all>u n, on plua urob111n, 

ooo eio l gl"anula and !Q'ali c eta; vh1 t cell 17 11 000 w1 th 

89~ 17 rpha. 

He a tarte on pen1olll1n 50011 000 Wllte nd sulphatrla4 

tour table~ and wae then g1ven pen1c1ll1 100,000 ualta an4 

ul trl 4 tot blet rour hourl7. Hi t er tur f 11 b7 

cr1e1 bu tor 12 4 1 in t a lov r l l varying troa 
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no 1 o l 

Of h Plgb 

or 1 1 • - ehow co olldatton 

l.owe lob • 

n h third boep1tal day hi tu ahowed rusty area 

a 111 to%1.c with phystaal eigne little changed 

XC pt J"Oncbl bNa h1ng wa no longer he (ht• total 

l ucocy coun\ at th1e t1 aa 22,500). L¥.M ·b&o111 waa 

don h.rough e 8th lnt r ce Just later 1 to th angle ot 

r~t acaplll.a. The pleur1t1c 1n w relieved but ll1a 

tu a blood •trea.k 4 for about 10 hours aftei-w ma. 

X-ray wed no pneuaothorax. Th bio_paJ cul tiu.•ea weP 

r11e nd tb putu gre llixed organleme and be a-hae -

l 1 strephcoccl. e al1d w 1. rg •• a of f1br1D 

1th t 1rl v 11 r erved polyaorpbe (but not 1\e 

• a uGtlally seen) and ecanty oro 

1 10 l cells. !he plct re was that ot r h 

a atb r poor polymor re ponse. 

ge-9 an4. iran1-

t1eat1on 1th 

he 1 after biopay he began to 1 p ov · nd tour 4aJ 

l tor h was &IQ.Cb better but ih 7a1cal 1gn11 were unaltered. 

PS bls>RV (53-1) waa rto e4 through th area •• 

b ~or; 

auctlo 

th needl vaa 1aa rte4, the 11r1 ng ttacbe4 an4 

pPl1 4; bl01>d welled up ln o he ,ring•. ·n4 the 

ne dl aa w1thdravn. pneu thorax wa '-~-•lilnnt on th 

a bs qu .n X-ra,. fhe mco14 tua gr 11 th 

a betor and the btop 7 en wa terlle. 

•• organln• 

The bletelogy 
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shov 1 . ge mas e or fl :r1 1th tev or no pol ·_ rphs 

a aacrop g e v r een. It wae f lt \hat h1 

picture g,ht be ue to blood without any pulmonary tl ue . 

I~ th1 va a tll'Ue biop 1th n there va• t1br1n w1th v ry 

poo e 11 re on e. 4ro ot blood I from the 

pat1 n '• 1'1nger, allowed to stand tor soa 1i longer than 

th. b1o s.1 tenal re 1ne4 on th slid before emear1 • 

and h n e:ru8h d nd e are a lop 1; no fl r1 w een. 

Thu po 1blf the fibrin sen on the b1op 7 ae ra 41d really 

m fro the lu 

ft r t V k · 10 bo pi l th S1 . W N 

\A&-&,;,.u.o•~ ... ~ ..... n but by: the of th w • no dull-

n4 crepltatlona •• e tev 1n r. By the 24th day 

t t aa cle r clinic ly bUt X-r 1 r lutton waa not 

coaplet unt11 the 65th 4 y (the waa 11ttl ree1dual 

th1cken1ng tn the coato- hren1c ngle). The patient 

was sen 1t1ve <to 1o41ae anA no bronohogr coul.4 be done. 

JU.a aaer nn re ct1on waa neg t .1 ve. Soma type rating: 

3.5 l/2 .2. that 1s n ndo so rph. 
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It• probable i t lb patient•• pneuaococcal lob r 

n1 vlth alow r solution. The b1ope blatology 

a considerable dela7 1n h ol'O-

Pllt~a rs ona but 1t vaa unc rtaln if the tertal trom 

lh eco biopa7 waa trulJ pulmonary 1n or1g1 • Bet -

-,-1J"t1c atr ptocoec1 were t111ice 1aolated fro th aputwa 

but w re no, obta1ne4 tr-oa the b1opaJ cultur makl.ng 1t 

ry unl1k ly that tbe;r were the c u itve organs.a a. ere 

e d no obv1oua cause for the prolo COUPS. 



Pl 1 1c pa1n 1n the right lo er cb at, cough with blood 

t 1ned tu. 47 no , tever1 hn • 1 w ting, and nu ea 

with norexi tor tour 4a,e. Be h 4 been alt1 aulph -

d1as.1n tor tllr e 4 ya before adm1ea1on (3 blete ln all). 

ou tou Jeare preVioual h h d •broncb1t1a• lasting 

4-5 d a a d x erienced 1m11 1 in th right ch st. 

ed aboui 20 c1ga:ret e a d 7 and h1 

the old ua, cb1ne ln a printing wr. a. 

n: 

• 

s to clean 

utua la1ned ox1c, eating, dy pnoe1c, lae na,1 

with rreuh blood, plll e 132/llinu't, i r ture 102. 8 4egree ; 

over the right low r lobe 1m1nlahed move nt. 1nore ed vocal 

tr 1t s nd re onane an bronchial breath1 ; urine albu n 

a tr oe and urob111 one plu, few nular c sta; ~ c lla 

4. 4 l11on; white cell 26,5 with 91$ 

Qourag,: 

v given pen1c1111n 4 o, 00 unite and n p n1c1111n 

200. 000 u l ls and ulp triad able tour bour).J·. H1 

t er ture t 11 bJ cr1a1a and tro th a1xth day he v e 
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ap7rex1a1. The epuw gr all•ai-y o n1 bet 

ha l7t1e r pSococo1.. X-ray ahow con 011 

1 dl and lo n 0 b.l th1!\\ ' y 1n 

hoap1,a1 " . C . pUrul nt wltb 11 rusty 

a ; 1 n ral ct>nd.1 lo wa improv • th 
' 

e unalt r t the:-e DOV 1ft 

t1on at tt tin wa perfo 4 

ih 8th 1D r 0 

111 ry 11 • 
r 

1f . r aolu 10 ' P eu tbo e blop _J 

cul.tu rile nd the a ut . X organle 

1 cl d1 1:,,10 

t bl"1 the 

11 c.ro t 11; ot 

inf oyto pol.J oro ewer . 
va t t ot e ~ly r t1o . 

ion v rapid an the cheat • ole cl1n1eally 

t 12 X- 7 x-eeol tlo . w l t after 22 

ftl o attp r 1ng 1.7.2. t t 1 a• o 

a r 1 t to _ rd 

oolu 10n. 

of ac t , lobar pneu n1a v1th 
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CM §§. 

l u !.tic 1 in l tt byp oho r1u, tor tour d • , 

ahortne ot breath; t v r1slm , cou h with white ucoid 

p t ror t • ha cheat tl'Ouble lnce child-

hoo nd ever7 ye· r tor bout tvo v eka ah expert n ed n 

ti ck ot cougt 1 abou half a eup of y llo 1 h eputu 

oul.4 ucad dall.y. The 'tacks ooeurJ"ed during 'lb.e 

e had b°a4 two tt c of pl ur1t1c 1 1n. th 

. vol 4 to go 

d rt th 

nd fl v yeara prev1ou y; h 

titacks. 

Toxic, dy pnoe1o, ala n a1 work1 ., ul e 128/mlnute, 

t er t ht ot th ernum 

r1 rly t1n reaonall crep1 t1ona; ov r left lower lobe 

41 n.1 he 'tu n resonance, 

bro br thing 

tony nlln ; ' ur1n nor 

1t t1ona, a . at the xtreme 

c lla 3.53 ll1on; 

Courae: 

e wa given pen1o1ll1a 400., 000 unite and 8Ulphat.r1ad tour 

t bl t d h n n1c1ll1n 200,000 un1\ n eulphatr1a4 two 



J. t• tour hourl • ature tell by ona1 · o 

he n occ 10 1 pa ot 99 nn,-A1 th n xt 

d ree tor 17 ho con oli tion of th 

r1or b a l e 1th o oc1ate4 pl u al 

fl d nd tbe r1gb't lun wa cle r. Atler tour 1• th 

r unal red exc t that the bra b ou re 

lo er broncb1 l 1n typ • don 

th 8 h lnte low t e l of the leti 0 Ul .. 

tv 1 i after b1op y eb cough up a 11 tle bloou 

pu Ull. 1'h X-r 1 w no pne othorax. Tb 

bio y cul e w t rile nd t putu 

0 1 .. 1 lly h 

bu 

aek pr 1cl ve c tt red in 

w h or dv nc d re ui1on. 

1 

olut1on ro r:e eed 

cltl'llc 11 

tter 31 d y except tor 

tc re 

ittl ett 

Broncb.o ot tb left ower o 

a 

11 

r 

X d 

11 ot fibrin 

a Jl'C> s 

e p1c :ure 

tier 18 da a th 

r 1olut1on 

l 1 ural th1o n-

11 l show 

no no 1 1· HeJt Wa er .nn aa positive. 0 1P 

r t1 l • • • th.a, l 

t1 t ran a al1 htly lo er cour t n usu l but w a 
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tlll lnclude4 1n the group ot cute neuaonta v1th 

no al naolu.-t1on. She cen 1n1J had lo landing 

1story ot chea, troubl hie auggest d n un<lerly1rsg 

bro cluect ala but thia wa not cont'i ed by th broncho-

r • 
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p 1an • entall7 dettc1ent and gav a c 1 t ly 

unr 11 bl h1 t,or7. He co l 1 d of l uri tic p 1n 1 

lh region ot the Plght nipple, oou with l1tlle putum 

a tr, d1 rhoe tor two w eke. 

toxic~ dy pnoe1c 1th nael worlt.1 ' • 
d ree ; over the right u er lo a d1111018h 

1norea d vocal tremttue and re•onanoe, rel t1Ye dullnes n 

loud broneh1al bre th1 ; urine tr ce ot lbum1n; red cells 

4.3 11 lo : 11n1te cell• lB,950 v1ih 9 polymorpha. 

pgurgg; 

wa t rted on p n1c1ll1n 400, O u 1 t an sulphatnad 

tour tabl t and then rece1ved en1c1111n 200,000 Wtlt& end 

ul trl d two t bl ts tour hourlr. Ll!DS b1QPiZ wa per-

to d h d 1 after dmi s1on (h bad reee1 ed 800,000 un1te 

ot pen1c 111n and t ur tablets ot a11lphatr1a - there ba4 been 

eo dela, tn two doae ot th 1 tter). e needle e 

1 rt d througi lbe econd inter 

of he right sternal bor4 r. On 

c about 3cm. to the rlgbt 

Ying the a~7lette blood 
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11 4 out ot 'th e 1; he 8Jr1 wa ttach d nd 

uct1on 11 4 an4 then l withdraw 1nat ot b lng 

nee. llgbt hae pty ·1 nd the put 

• l1ghtl7 bloody for about to hour. !he phy lcal 

ign v 

u. h 

ex ctly the e a on 1a ion u h1 e r -

co e do by or11 to 99 d be bi p y 

.n 

tr 

erial e rile an the u 

tolo 1c 111 lb re r l e 

ly r bs; 

1t1on cell wee 1nt nent 

1 org nt • 

or tlbl!-1 with 

11 crophage n4 

ato 1 pr,ly-

.rphs were en v1th1n croph a; pn cocc·1 war 

tlon. 
n. pl t re t ot l e red 

X- ow con lld t1on 1n the r1 t p r nd 

le obes n 

s xth d y e 

o pneu t or 

pyre:x 1. 

r s nt. he 

te ft e d ya the phy 1cal 

1 n re unohan e exce t th th r& were 1n dd1 ion t1 

er ion 1.n the re ion of tb right n1 1 . utu 

p rtor thro gh the 

b tor d waa followed bJ a ha opty 1a ot 

poont\tl ot blood tb a t m • • blooa 

t 1 to, n hou~. cul a were e lle and th 

eolltorm or . 1 • e l1des how 4 1 J'S 

or t1br1n wh1oh 1n o e re red lob 11gb 11 

gr n lai-; 1 cl"Op g a wer ver, nu erou and tr ne1-

t1o l c 11 tr quent; polJ ha• ec ntJ and 1n ry1ng 

e es ot deg n r, l1on nd were oc a1o 117 en w1\b1n 
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crophagee. The eltd a alhove fa1 lJ advanc reeolutlon. 

X-r 1 showed a ta1i- amount of resolution nd no ne othorax. 

eaolut1on p oc eded normall7 and the oheat was clear 

cl1n1call.J' ti r eight days. X-ray reeolut1on was co lete 

t r 14 d ya. So type rating 2 • 6 • 2 • , th t 1 

60 rph .. 

~lscusa\on: 

e p 1 n had n1 1ch r n · no l cour • 

e biops1e showed the p ogr s tro · polJ rpha to cro-

p g over tour days. 
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s. 

B11torx: 

Mal 1• , cold ah1 ers fev r1ahn a tor tour days; 

pl ur1t1c in 1n lb left lo r ch t t rally and cough 

wl th a 11 ttl aputu tor two 4 1a. Be ha4 laken tour 

abl a ot a 1lpbonam14 on the morning ot ai 1 ton. 

!ox.1.o, dyap oe10. ala na 1 work1 , t r ture 102 degre a,. 

utu ucopuNJ.ent; o er th left low r lobe 41m1D1a,he4 

mov nt, r 1 1v dullneea, 1ncr a ocal tr itua an 

re c . , bronoh1al bre tb1ng and a tev m dlu crep1 t ttona; 

ur1 contain d two plWJ urob111n; r 4 cell 4.3 m1ll1on; 

tut c 11 2 , 450 1 tb. 95;C utrophll . 

Coura : 

l,,upg p1opff ••• pertor d aoo tter ad 1 a1on ( bout a1x 

houra aft r the tour i blet ot eulpho 1 ) and th ne dle 

w a 1neert through the 8th inter e below th angl of 

th 1 tt c pal • aaall unt of thlclt 1 

wa obta1n 4 and th b1opa7 wae follo bf a 1 ba P-

7 1 . fl1 pleurl t1c pain abolished l>J th 1ntil tralion 

ot th local a ath tic. ne cocci w cultured fro 
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both lhe b1op.ay mat :rial and the ulu • X-ra.J ahoved 

conaol1dat1on 1n the left 4 and low r &on• and 1 an 

ar a 1n ib.e rtgbi ba al reg1on; no pnewaothorax. The 

al1d a showed large uea or ~1br1o w1 th Tery nu eroue 

11 p ed. pol,morpha; lrana1t1onal cell were not 

1ntr qu nl but amall crophag a re scanty nd only ve.-7 

occa 1onally contain 4 pol7mol'l)h; a ta1r number of duat 

oella were preaent; pneumococc1 were tairl7 frequent. The 

al14ea allowed r hep ttaation. 

He waa started on p n1c1111n 200,000 unlta nd aulpha­

tr1 d tour t bl I n4 hen 100,000 v.nlt1 and two tabl ts 

apect1 v . 17 • re g1 ven tour hourly. e t e~ ture fell 

by cr1•1 · o nor the n xt day and fro the rourlh dar he 

n d apyrex1al. On tb d J \er ad 1 ion the p tua 

ca e ru. ty. 

Mier tilree daya the pbJ•1cal algna ere alight dulln aa, 

1ncre • vocal tr llit•• and reaonance, vealcular breathing 

and oooas1onal med1u crepttationa; the sputum vaa co-

purulent. Jang b1opv (57-1) was p rtor through the 

e alt • betor and wae tolloved by two t bleapoontu.la 

ot bloody cold aputua and blood atainlng con\1nu.ed tor an 

hour. X-rar ehowe4 so e resolution and no pneu . thorax. 

culture were et rlle and the a tu . grew aal1vuy 

ors niams onlJ. !he hlatologJ abowed a talr amount or 
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t1br1n vlth numeroue emall orophagea and a :talr nwabe:r 

or tr na11onal cella; acanty well pre el"l'ed polyaor-pha vere 

• en. · Th al14es ehow d adv nce4 reaolutton. 

Cl1n1cal resolution vaa complet atier 13 4aye and 

coapl t . dtol.oglcal reaolutlon fter 30 daf• (but lhere 

• a period ot three• eke betw n the X-ray att r the last 

b1opa1 an4 the oheok X-:raJ ao that pro bly rad1olog1cal 

reaolutlon vaa compleied earller than la stated here}. Bl 

aae nn teat ••• pos1tlv .. Soaatype l • '1 • 2 • , that 

1 e o rph .. 

n1aouas101: 

This patient h 4 a pneu coccal lob r neumon1a n6 lt vs. 

ot 1ntereat to aee the change fl'O the polJIIOJ"pha to cro­

pbag • ov r tbre d ya. 
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Btetorz: 

Pl 1 le 1n 1n r1ght lover cheat, 4J"apnoea, tev l"'labne1a 

an4 • ting for aix daya; dr7 cough for tour a; 4el1-

r10ua tor two 4a,a. Ia 1940 h ha4 bad 11brooch1t1a" an4 

•cough d a lot•. Be had worte . a a nter and a tar 

la our r. For 7eara he bad been ln the hab1i ot drlnklng 

el t tot ot braa.d and lbre ottlea of b er <lally. 

Exam1pat1on: 

Thin ut no nourish 4; te ratur 99 . 5 d gzaeea; over 

right lo er lob dullneaa n4 b!'Onohlal breath1 ; urtne 

nor • I 

Course: 

bloo counta wer done. 

X-r shoved conaol14 t1on of the right m1d41e an lower lobea. 

g1ven pelU.c1111n 500~000 un1 tw1oe 4a1ly and eulpha­

tr1 to\U" tableia and tho ho tabl ta tour l"aourly. H1a 

g n ral condii1on 1 pl"OYed but he ran an 1nter111tt nt p,r x1a 

up to 9-100 degNee for ov r a nth. Two v eka after adm1a­

•1on the pbJ teal a1gna ver uncbang and the patten, felt 

pert ctly fl, bu, X-ray howed no ob.ange 1n the consolldatlon 

and 1n 41l1on th r was now a 11 pleural ttuaion. 



( 

• tt 

l.&V!l;U ..... e wa 1 • rt 

th angl ot th r1gh 

1o 1 o l r av 

e 

4 j • 

r 

ro S 

r w r 

th cold ep u gr 

1 la onl7. 

rile 

l1de 0 nJ.y groupa of 

11 r C ll. d 1• l tr er 1t 1on e b rel in 

l n e le ins r 1n th 7th 

1n r 

D 1 

abov th ai te ot be pre 1 ue b1opa • 

oc 1nf1ltr t1o 1 ur b n ap1ra­

ly, au t1on 

n 4v J?C84; but 
t I thua h 1opa7 n waa in rt 

pl! d nd then 4dle 1th4r w r hr 

ao pl ur l tlul nte th e,rlnge d th lidea pre-

aho d t cell aa to a aolutely ua l e 

tl 1 a • r11 exudat cont 1n1 a and lr -
C t t e b1opay trial •• lso terll. Pe V 8 

borax. tint r 1 111 t tu uo ut on 

t 0 occa 10 240 c.o. 5 c.o. ot • rll exud 1e 

aap1ra . 

o t7-tvo • t r 111 1on th ya1c 1 a1gna re 

ull.n aa 1 h a d 0 t 1 u a r 0 (except 

t th xtre e 1 11l1ab ), 41a1n1eh 

alr ni n4 bro ch1al br atbin t Ju blow and 

la r to he l ot h l"1 

2} a perto d through e 7th lnt re C Just blow n4 



lateral io lhe angle ot the r1gh, scapula. There were no 

aequelae. sputum wa be1ng produced. The b1opeJ 

terial was t a-11 • Sll4ee show emall ai-e · of fibrin 

wltb f 1rlr eroua s 11 orophag a and trana1\1onal cells; 

• ot the OJ'Ophag • were of the large •chrome• type; 

poly rph were prea nt 1n proportion to he blood present. 

Th al1dea ahowed V81'J' dvanced resolution. 

A• ek l ,er crep1tatlon were 1n heard. Tvo weeks 

after th1s the ~eloal a1gne w r un lten4. fhe p tieni 

g1ven 10 c.o. of Calgluqulna 1ntr • noualy daily tor 

aeY n da7a. During th1e oour•e the phyalcal elgrua rapidl7 

di ,in1 4 ao that bJ the en4 ot the week the chea't vaa nor 1 

cl1n1 lly. X-raJ ahowed co l te r aolutlon. The previous 

X-ray taken th,-ee k8 b toN ha ahown little alteration. 

Th hol process bad taken 70 daJ• fro he tiae ot admla ion. 

B1a seermann reaction we neg tive. So11&t1P& rat1ng 

2. • 4 ., I.bat 1a a meaoectomorph. -

Dl1w11121u 

Unf oriunat lJ th notes ot the condi t1on ot thla c a on 

aa eaion ver very 1n~o plete. Hovev r the h1 torJ an4 

pb1a1c 1 1gna auggeeie4 that h had been a cas of pneuJAO­

cocoal lobar pneumonia. !he b1opa7 ot liver a great 

1"J)r1• a 1t • felt that the ne dle vs ins :rt d t quite 

a re 90nabl l vel and into the ar ot x1ul y 1 cal a1gne. 

e final b1opa7 ahowed the expeote4 macrophage response. e 



1 rtance of th! c e v a the app ren r t1c J-eaponae 

to l lu 1n . 

Ther ee little re on tor lhe chronic courae 

xeepi the old attack of brottcb.1t1a and th exce tv 

con umpt1on ot alcohol. 
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JUs orx: 

1 starting 1n th re ion ot th rlght m.ppl rut 

rad.la ting Jl'O to t pig trlu ( woree on deep ~ng 

but not on o\iglling) and cough 1th white pu.i tor t o months; 

47 pno a on xert1on tor 1x weeka. He had vaya 11.vect 1n 

Cap own except for a ahort v1a1i io Jlur in 1914. 

iibm1nat19n: 

Tb.in o ed 1gna of loa of w 1 t: early clubbi ot 

the ra; t mperature 99.8 4 greea, pulse 90/lllnute. blood 

pr r 185/112 •• Hg.; no dy pno but 1gna of fluid 1n 

th r1 t id of ine chest fro the a1Xlh r1b downwarda and 

tr1ct1o rub heard tn t e third apace anteriorlJ; urlne one 

plu urob111n; :red cell• a.ea m1111on; white c lla 7,160 with 

neutrophils 62;C, lymphooylea ~3$, monoo7iea a eoe1noph11 

2'; .s • . a& •• in one hou.7 ( 1ntrobe). 

X-r y ot the ch at showed at 1rly 1 rge right s1de4 pleural 

ettuaion which l d partially oll psed he middle and lower 

lobes. The tlu14 va · ep1rated and proved to be bloo4 
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•ter11e exu4ate and gu1ne p1g 1nooulat1on va negative. 

In 11 , three sp1rat1on were done. H oo t1nu d to run 

a te er ture troa 99-102 egr a. .About 1r0 1reeka after 

a salon he vae 1ven pen1c1111n (100,000 unlt tour hourly) 

but th pyrexi ho ed no re pon • out th1s 1 X-ra, 

o a.111 nut1on ot the ettu ton but th r waa 1ncre e4 

1a ot t p r zon nd the b rt drawn 

11ttl o th r1gbt. J'O cbo opy ov d no bru>P 1tJ 

don thoraooecopJ th pleural ap ce wa seen io b tr v­

foreat ot t1br1noua atr n t 1c llJ non- 1g­

n n re e bllng tuberculou pleu~ia,. After a onth 

b •a g1 en tr pto c1n {0.6 • tw1c d ~111) an hie vaa 

cont! ued for 41 ye 1thout any lterat1on 1n th yre 1a. 

t a11v r1 org n1s only an thJ-e 

24 hour peel ns nd two at 1c w h1 a d shown no 

b rel bac1111. A warm tool srev no pathogens and no 

ebae were aeen. Biope ot as 1 x1ll rJ 17 gland 

r vealed re otlve cha • only. After two montha X-r y ot 

the cb i bowed pal"t1 l t l ct s1s ot i e 11.gbt lung w1th 

coll ot the mlddle lob, ih1cltened co to- en1c pleura 

only a 11 a un ot flu14. 

ho anc1 a halt 110nlha tt r 4111 a lon tht p t1 nt •• 

1n at ua quo - at111 p7rex1 , th tr oh and heart over 

to the rigbt, and dullnea , 41min1ah vocal tre 1tua and· 

aonance and Yery poor alr entry over the r1ghl lower lo-e. 



rfo d th uh ., b 1n ce 1 

l 1 h th le ot the 1gb 8 l . h 

1 t1ltr t1on t toke pl u a a tel uni 

0 lood ' 1 ttu ion • 0 tb 

loc e he le . 1 e 0th 

10 • • pu lent aput e 0 only 

ut blood ar nd a th blop 7 cultures 

a ov or co l iY •t yloco c • 

( C yo ene ru ) 81 lY 1c1111n 

r 0 o1n. B1 tolo le lly tb r er 1 

ot 1br1n r th r ac nty C lla 1ch 81'8 inly 3-

0 ly , at C 11 l a; 

th tu of C 11 1 r, 

l 0 u hu 0 cl o 1) nd ho t 1 

l O 0 bl - the ro pa r 80 e 1 

1 t1 r1n; 0 • • " r seen. 

l th whol oft fourth lt 0 he 

tit nth 1D ho p1 \al h C 1T co ra ot p nlo1111, 

c1 aureo Ci wit reapo t 18 t e -
r 1 1ng ab tor. loo con ur1 the f'our b 

1 u o yto 1 0 15, tfer-

occ tha e er he 

• 1n on hou ) . 

a h ft oap1 1 bree 

a ha (t t 1 in h dd e of th fourth th 

0 nth after the t1rat b1o 17). 



the it w th me and ga1n bloodJ fluid w pir ted 

into the local an -ihet1c yringe. Thickened pleura e 

telt nd ther wer no quel e . The sputum gre mixed 

l vary or an1 a with canty colon1e ot t pbJloeocou 

a reus. The blopay cultur s ga1n grew tapbylococcu 

ur u .~h1ch 'W s tll t ens1t1 e to strepto yc1n but 1nsen-

1t1ve top n1c1111n. B1 tolog1cally threw less mat­

erial pre•ent nd a~though t re w t1br1n,1n dd1t1on 

th re ere d n er re .a where c lls re bl1 f1brobl t 

w not 1ntr quently oc1ated with the fibrin; otherwi e 

-the plctur we un tered lthougb the group ot pleo rph1c 

c 11 ere not nu rou a 1n th previous b1opay; 

xtr ly scanty single Gra poe1t1v cocci ere en. 

A broncbogra conf1r ed the parti l collap or the 

right iddle and lo er lobes and no broncho-etenotic cauae 

w ' revealed. X- ye bowed no change after 1'1 ve onths. 

After nor sponse to pen1o1ll1n 1nh latlone hew a d1 charged 

to hoe tor the chronic ielt . 

D1ecy a1on1 

Thi an extre ly d1tt1cult c e to interpret ol1n1o ly. 

lung biop y bowed fibrin with pur culture 

ot taph7lococcus aureu an 1t uld be r 1r to u e that 

th t1ent h chronic st pbylococo l pneu n1 • The 

next biop y howed the s e picture again but ttbrobl ate 

uggeated th t t1broe1a was progressing and ag in a atapbylo-
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ooc~u ureu • oul tured. One must seume th \ th re 

were ny areas ot f1broa1a surrounding the organ1 ao 

that ant1b1ot1ce could not penetr te 1n surr101ent ooncen­

tr t1ons to be effective. fhe eouli group ot c lls 

trom the biopsie were difficult to interpret. They a1ght 

have been tu ur oella but the p t1ent w snot ol1n1o lly 

ide pr d pul onar7 carc1nom and th re were th persis­

tent positive cultur&s ot tapbylococci. It see ed mot 

11 ely that these vere lveolar cell which bad u rgone 

t plaei in response to the chronic 1ntl tory proces. 

G1b on and Belcher (1951) 1n ver7 useful paper on 

t phyloccal pneumonia stated th t the baoter1ological 

cr1ter1on for the d1agnos1e was a ur or almost pure 

culture tro the sputu ot lung puncture. 



History: 

Pleur1t1c p 1n 1n the 1 rt low r ehe t laterally with cousti 

an l1tt.le blood stained aput,u for roar day. He had. 

taken a1:x tablet or sul hon 1d (two tablets rour hourly) 

b tore 1 s on. e w&a ln t.he bab1 t of b 1ng unk n1 ht.ly · 

nd smoked 20 c1garstt a day . 

ot, toxtc. dyapnoe1c, ovement ot alas nas1 11ght, temp ra­

iure 103 degree, sputum rusty, .ov r let~ lower lobe 

dl inta d ove ene, d1m1n1ahed voo l tre it~• and r eonat1ee, 

r l t1ve dullne , hro11chtal b thing wlth a few fln er o1 -

tat1ona; urine urob111n th.re plua; red cell 4., million ; 

white cell 15,500 w1th 95 r cent neutrophila. 

Cour e: 

Soon tter ad 1sa1on luqg biopsy waa perto ed through the 

7th 1n~er p ce Ju .t be ow the angle ot the left scapula. 

Ther re no quelae . Th biopsy cultur wer ter11e 

and the utu r w aal1 ry organis on1y. H1a~olog1eally 

a ta1r ount or t1br1n wae res nt. w1t.h f"requ nt. well 

praaerved ">OlJ o hs; eroph s wer not 1ntr quent, an 

only oceaa1onal 1ngeeted polymo h a en; t.r a1t1onal 
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oella p sent in ta1r numben; no pneu ococe1 en. 

'rh p1ctur wa that ot l tar d h patt at.ion. 

He v started on pen1c1ll1n 200.000 unlta and eulphatr1ad 

tour tablets and was then g1ven en1c1111n 100.000 un1ta 

and sulphatr1 d two t.ableta tour hourly. X-ray showed 

oonsol1dat.1 on ot the l rt. 1d and lo er zon s with probably 

a a all as ociated ettus1on. H1s te perature tell to normal 

by cr1a1 on t,h s eond day and he then re a1ned apyrex1al. 

Arter t day the sputu · was uco!d; ohys1ca1 a1sns 

ere increased vocal rre 1tua and re onance. no dullness, 

d d1m1n1shed vesicular breathing. Lung biopsy (60~ll waa 

" 
sequel 

d through the same e1t,e s betoro and t.here were no 

• 

the sput. 

t1br1n ~o 

aero b 

ol 

Thar w no growth in the blop y cultur sand 

w aal1 vary or 1 only. Th slide sho ed 

pres nt but tendtng to b co e granul • 
' 

n eroua and tran 1t1on l cells trequent; 

were not 1nfrequ nt some well Dreserved and others 

de n rte; oceaa1on lly pol morph war een w1th1n acro­

phages. The pat;hology waa t,hat ot ta1rly v nee reso­

lut1 on. 

Cl1n1cal resolution w co pl te attar nine days and 

x-r 1 a:t'ter tour days h d shown mark d resolution. He 

lett. hot1pit.al on his own accord betore a t1nal x-r could 

be tak n. R ~lutton was proceeding so ra 1dl7 th i 1t 

w a :t' lt Juat1t1abl io 1nolude the caae in th cute 
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group w1th no a.l resolution. 

p1acu1s1on: 

!b.ls o tient shoved the cl1nlc l picture or a lobar 

pn umon1 e. . The nega:t.1 v cul turos aft.er t l ve houra ot 

sulphonam1d re or interest . 



onset ot 

four ho rs b t"or 

474. 

ls ion. 

w 1. no neck r1 1dtty, otor aphas1. r1gbt 1ded 

• 1~1 g1 ; loud s7atolie ur at nex w1th accentu ted 

a oond pul an1c sound; ur1ne and blood no • 

• • 

ceN'bro- p1n tluld wa blood t-a1n and x tho-

cbr c. 

retuming . 

Oal r•a no 

pen1c1111n 

e gradu 1 1 proved. pow r d a eech slowly 

ree blood cultur a we n-s tiv but 

p r 4 on \he 1 ti h b. w 1ven 

1nterm1~t nt \--~~-~·atur and then, 

when th re wa no re pone , tr t. yc1n . e co nl 1ned 

of int 1tt n h adach • Att r out two onth · 1n 

ho it eh dd-enl:, beo e e toe vi neo . r1g1d1 t;.y 

d th ~ •• • wa beavlly blood t 1n • Sh dt d a r w 

hours l r. Th ob t hn b n no al both cl1n1cally and 

on X-ray . 

Lung b1opBJ w done througb th a cond int rspace 

bout 5 • to ~h• right or the 1 t rnal 11n ( boui one 
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hour art r de th). The alt ·es show ucb bloo , macro• 

h ot all iynes, alveolar cell, c111at d bronchi l 

1 hel1al c lls and pleural eell • • y 1x d or«an1 a 

er pre nt on the Gram ata1n d 11de but th e were 

rob bly pot orte lnv dera. 

~noo ~ tent 1tral v lv w1 h healed veget tlon of sub­

cut b ct r1 l en doc d1 tis; old 1nt ted areas 1.n 

. k1dn ye and aple n: an ury wit-h eurrou 1n! old 

h orrh ~ 1n th lett cerebral cortex; large r cent 

haemorrh ge lot pl c:1ng the 1'"1ght trontal and par1et l 

-y,,·~ 0
""· . A eeot,lon trom tb lung where the b1op J s 

rt'o howed. ome phy e d arked o d • 

01 eusa1on: 

The o t.1 n t, · robably nad a rb t1c heart, w1 th ubaeute 

b ct r1 l endoe d1 t.1e. She d1 d tro bae orrhae; 1n the . 

br 1n fro 1tber mycottc or co1nc1d ntal con eni\al 

aneur7a a. The luns b1o!)sy bowed a r 1r n l:>er ot s all 

oronha s but not n arly as n rous s w u u l tn 

reeolv1n u. oni • 
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1 torz: 

b t1 n a~ 1ned blo on tbe rig t id ot th chest 

chain two ontJla betor 1a ion d h h d sl1ght 

n in th1 r _ton ev r inc • For onth h h d h d 

mild d1 o wtth yellow try tnols three or tour 

ti d y d onoe. or twice t"t n!gbt. or ave k there 

b en an acut.e . 1aode v1 th v re n 1n th r1 t, 

eh t, y :mo and putu wh1cb w s fir t nurulent and 

then blood. He 11v at th n t.1 e town hlp or Langa 

(Jut out 1 Ca Ton). 

aetnat.1on: 

ot. ox1c. 11!ht. dy ~ o . with light. mov n of al naa1 , 

te rature 100. 4 degrees; overt e r1ght che t ost, r1orly 

tr out th 5th rib downw . tber w ulln e ·with 

1ncrea. ed voe r eon ce roeely d1 .ln1 .h . 1r entry 

but no bronchial. bre thlng nor ere 1t.at.1one; liver Just 

al 1 , no in oona1 t,ency but tender ; urine one 

plu urob1 in; d c lls 4.5 1111on; wb1te cells 14, 450 

wl th o p r ce:n~ neut,x-oph1ls . 

Oours : 

X-ray showed a po tero-1 ~eral . hadow w1 th a roun eel upper 



477. 

border 1n the right co to-nhren1c &n!!le. o eha otberapy 

w gi"n. Tb atter a 1e ion tbe tient, 1 s cond1t1on 

wa unch d and lYJlS b!OR x was attempted through the 

7th 1nt rs ac Just lateral t.o the angle of t,be right 

e ul. needle was in erte to the depth ot about 

6 c •• th ayr ns• attached and auc~1on appl1 d; dark 

rd th1c aterial ooz d 1nto the yrlng• d t.he needle 

w w1 t.h, r wn. There w re no aequ lae. in t1on of 

t.h tre h ter1al bowed n rou us c lls, r cl celle 

nd n erotic ter1al; ~h re were a. t 1r n b rot long 

t.hln gre n1 h cryst-al which were 1den~lt1ed e ost 

11 ely ochro og n (anther ult or th a own of 

bl od); no oeb were een. e h1 toloSY ot the el1dea 

w s1 ilar bu~ no orga.n1 sen. All the biopsy 

cultur r ter1le. e sputu which w cop1ous. 

brcwn1sh-red an thick grew mixed s&li ry or an1a • 

In 1~ ot tull do es ot p n1c1ll1n ulnhatr1 d 

(100,,000 un1t and two tabl t tour hourly) the pb7s1c&l. 

s1sr, re 1n d the e (except ro the add1t1on or a 

tew d1 r p1tat1ons) bi t perature continued 

b twe n 99 and 103 d gr s; bi aput rsist ntly 

contain d uch dara red lterad bloo. he neutroph11 

leucocytos1 pa stated. Alt. r tiv days tb 1'en1c1111n 

dos~• doubl d wi~bout any 1 rove ent exc p~ that the 

aputu b c rather d rk r brown 1n colour. A 18-

oldo copy ho ed 30 cm. of no al bow 1. .Att r 12 d :a 

chemother P1 was etopped but bis temperature c nt1nued 



4 • 

p ~ 101 • r day aft r to . 1n n1o1111n., 

t1n (l_r. n1ghtl tort n n1 ht) w tar~ d an 

tr tb third 1nJect1on h bee ea yrex1 d fro 

then onwards h1 t per tura re 1ned no • After ~he 

v nth ·1nJ ct1on th 1 teal si s were only dulln 

1n1 hed air ntry nd . 1rat1on ot th ulmona.ey 

w tt oted. A 15 c. lung top y ne dle w 

; th1 as att · ch d to the rrln and th n 1 ert. d 

area befol" ; sp1r t1on va. tte ted 

i dltfer nt eptbs dur1n the 1nsert1on; after going 1n 

tor -9 e. cnly all amount of bloo~y trial w 

bt 1ned. Aft r th b1o y h co 1 d of light pain 

n ~he r1ght up r oh t t r1orly . X-r y eho d a ta1r 

1zed neu of.borax but the op city hoed little oh 

Th bio y culture were t ril nd the a utu~ w 

11v y organ1s sonly. 1 tolo 1c lly t r1 l w 

canty show d du t, cell. alv ola cells nd oec 

lv, ol r h1st1ocyi • c 11 r not bno 

ul ogr could ell h e been tha\ or l lung. 

v ob 1ou th t the a b d not b en nt rd . 

1onal 

d th 

I t 

Af'ter the cour e ot emet1n h a 1v n a course or 

tovar ol an th n a course or =.a.I. . out t. o weeks art r 

the c• t1on ot the et1n h7drochlorlde th cbe t wa 

el r cl1n1cally and the lesion t ~h right b bad 

,,....,~.-.1, d1m1n 1 h$d 1n 1 z • e • cb d ttt 

0 t 1 ter . 
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Diacu s1on: 

!here v 11tt.1 doubt th t, the rounde ma 1.n tb r1gbt 

lung w a. p1r t. d during the t1r t.. b1op y. Th o.ter1al 

vaa t. ril pu. Tuberculosis v •xc1uded b7 th direct 

e and cul·t.ur and also the sput. d1d not cont 1n 

tubercle b c1111 4 1n ad-1t1on there was th apparent 

r pon • to t1na th.er py. 1nfect.ed ha• ato (from 

the or1 n 1 t.r& a) hould not; ban been tertle . A ~·-

o1v1ng h to bould ot. bave auddenly gtven the cl1n1cal 

p1e'-ure ot an acute pulmonary cond1t1on e1e;ht. weeks aft.er 

the oz-1g1nal tra a . He bad slight diarrhoea, a tender 

liver, p ra1atent neutroph11 l ucocytoa1 d pyrex1 

d hoved nor pon to pen1c1llin or ulph tr1a4 

bu~ appear d to rea ond rapidly to et1ne . In addition 

tba ass contained sterile pus vlth products ot blood 

breakdown. The oat likely ell os1a se ed to b th. t 

ot oebic abace sot the lung. 
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Hi tory: 

G•n•r 1 ed w kne 

480. 

CAS 63. 

52 X AR§ . 

tor y • , 

CR OlUC LO 

pl ur1t1c pain 1n the rtgbt 

lover ehe t poatero-lat,era.lly , cough w1 th uco1d utum, 

dy noea and t ver1shnes for t,en d y;, out.u blood 

t n d ro ix d y. ulpbon 1de (two ~abl ts four hourl1) 

tor the t"1ret, t1ve daye -ot his 1llne& h d c us no 

1 prov nt . Two yeara raviou ly ha had b en 1n Gro<>t 

Schuur Ho ital 1th a ~crocyt1c anaem1 (rc.:,d c 11 

2.74 1ll1on), gro sly di turb d 11v r funet1on te ta and 

en re.11 e o teoac1ero 1s; h1 anaem1 dld not, r pond to 

liver, 1 n, v1t in O, thyroid or r lie eid. H• 

ocea_1~nally drank alcohol but not. exces 1 ly. For any 

y rs h b d been a carpen~er'a s 1st t. 

tion: 

'l'oxio, dy oe1c, p le, te perature 101.5 d re • putu 

rusty; no hapato· •saly; over right low r lobe d 1n1abed 

voe l tr 1 tu and r aonance • rel ti v dul ln a, broneh1al 

re thing and tev craplt tion ; urlna on plus urob111n; 

red cells 2.33 m1ll1on and th a ar sho d slight bypochro 1a, 

anlaooytoaia, croeytoa1s, oec atonal polyohro atophyl1c 

cell, target c•lle and no ·Obl t; whit c lls 9,000 w1ih 

neutro hll 71 per cent, ly hocyt 26 r cent d 
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eos1no ls 3 pr cent. 

Course: 

He waa 1ven pen1c1111n t.100,COO unit an th n 2 0,.000 unit.a 

tour hourly. H1e. te perature tell by cr1s1n but tor a 

further ten days he ran a low int rm1ttent pyr x1a to 

99.5 de .rees. x-r y showe4 consolid t1on or bot.h lower 

nd unp lobes on th right. an a small e:tt"usio • fresh 

s utu sal 1 vary organ1 onl • 

Two s rt r acznission the br ath1ng w s1eular 

but otherw1 the sl. gns w re unchanged and the patlent t.it 

pert ctl wall. P n1c1111n was stopp d thr .day later. 

F1v we ter dm1 1on tb re w dullness and fairly 

n rou e:rep1tat.1one ov r t.h r1 ht lo r lob nd the 

x- 1 show d so e resolution. Luns b1o s.x perror et1 

through th 7th lnters9ace Jut below t angl or the 

right c pul • -bout r1 ve m1nut.es later he coughed up 

bout to ~ablespoontule ot bloody uco1d sput • X-ray 

owed no pn umot.horax. The blo a cultur a er sterile 

and ealtv ry or~an1s1'ls were gro n from the putum.. The e11dee 

showed falr n ber or a all crophage and transl tlonal 

cell cro-

ph 5aan; no tit>r1n was een. The 1nt. rpr t, t-1ou waa tbat 

threw a very dvanced reaolut1on. About. eight days l t, r 

th re wa only v ry slight. dullness t the b e and X•ray 

shoved lost co ~lete resolut1on - th1 

tient h d been 1n ho p1tal 52 days . 

art rt.ha 



eanwh11 h1 bloo~ eondl t1 on a 1 ve t ted -

111ae uneture w unsucce ful b cue or t h rdness 

or th bon and the osteosel roa1 a was conf1 , d on X-ray . 

A course of V1 t 1n B 12 c us d no 1 pro ent in the 

an e 1. H1 

runct.1on t sts 

ass rmann r aot1on v ne tiv. Liver 

r grossly abnormal. Hew fin lly 

iv n a lood transtualon and d1 char_ • 

Dlscu sion: 

' 
Thi is not th pl c to enter into di cue 1on on th1 

pat1 nt's 1nter t1ng bl od cond1t1on <1 its pos 1t>le 

rel . t1on hlp to t.he osteo oleros1s. ( which Wi:t. ot uneet·t.a1n 

etiology) and th h p t1c dyatunct1on . Ce t.a1nly this 

ai1ant was a ehron1c pn u on1 ~ he an 1 the 

liver cond1t1on y h ve caused the oor 1 ucooyt res onse 

and the low r olut1on or ~h le ion. 
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Histori: 

Dys agia tor sol1d roods ror tie ontb; cough with 

ye noe and a l1tt1e sputu· ror two weeKs. H was a 

labour r ln th br1ck1"1el but. h work d 1n the mtn s 

am1nat1on: 

IA. 

Toxic, ,spnoe1c. ai~o na 1 orklng, 1~a.1ratory and xpir­

tory trl or, temperature 100 d ·rees, blood ressur 

154/llo •• Hg.; rhonchi all ov r tho ch t. th only 

bno · al1ty; urine albumin a t.race and ne plu urob111n; 

d cells 5 .46 1111on; 

neutro hlls . 

h1t cells 24,250 with 95 per cent 

Course: 

Th bronchospa responded to 1ntrav nous 1nophyll1n 
, 

and ubc taneous e.drenal tne. n xt. day h w g1ven 

n1e1111n 200,000 u:nlts and sul hatr1ad four tablets and 

then p n1c1ll1n 100,000 units n ulph triad two tablets 

tour hou ly. Ha hawed littler spons, and re a.1ned 111 

with at pr ture between 99 d 103 d gre 

howed a natcby left baa l conso t1on a.nd 

• X-ray 

ra. ot 

oonsol1d t1on in tb right up er zone • .At'"t r n1ne daya be 



waa t rte on stre~t yc1n CO .S • t.w1ce dally)"" A 

tresh a:putum h d grown sr.tl.tvary or an1s e nd tour 24, hour 

ut h b en n gattv tor tub rcle. X•r show d tha~ 

the eon olid t1on on the ri ht waa re ol 1 g but bl ut, 

out thl. t1 be e fir t. bloody th n ru ty and 

xa in t1 on shoved 1n1eh d oeal rre itu and reaonane, 

dulln a , d di 1n1 he a1r e:nt.ry t tb~ 1 f't. b • 

.About tour weeks atter dm1s ion the t1ent h sr atly 

1,prov but the phyate l signs ere uncban_ d xeept that 

threw now in ad 1t1on r1n and d1u crep1t t1ons . 

Tb X-ray ow d re olut,ion on the right, some reaolut1 on 

t th l f't b 

region or 99 de 

R1 t pr ture h ett.led to the 

s. {tuns biop y wa don throu h t.h 

8th tnterapace Just late l to the line or th angl or the 

1 rt. · e ul . hortly art r b1o y the p tint eollap 

but reeovere very soon att rwarde - this w probably 

to or .,neo e r ther th n air ecnbol1 (the re tur a 

wer e orib d t'ull under 1 00 plication of Lun Bio 1 t 

page 1 'I ) • He cough d up about tbre t. bl oontul of 

blood7 uoo1d aputu d bloo ta1n1ng ot th sput 

con t.1nu d to out an hour . x-ra hewed no umotho.re.x . 

Saliv 

bloo 

org 1s s w r cultur d fr th put ; th 

cul t,u ot the b1 opsy t r1 al w 

coagul e pos1t1v t ylococcus lbu a 

tarlle but 

own 1n t.he 

• bro~h. Th1 latt r we probably a cont 1n t.. . 

Hi tologic lly ~h re w r m 11 ounts or f1 rin wit..b talrly 
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n , rous sm 11 nd larg atn nucl ar The 

p1etur as xactly s1m11 r to advanc d r solution of tbe 

ordinary lob neu on1 xcept cro b es 

app are o vh tr wer 1n n r. 

X-ray showed t. e trach a to b 1 dente and dis laced 

torw d and o _ 1u w llow how d a marked stricture ot th 

oe o bagu t th level of the trac b1furcat1on. Be 

w given a course ot Calsluquine (10 e~c. ail7 tor seven 

d rs) d the -ray a, are to show so~• r olut1on 

dur1n thi p rlod lthougb tb1 w s not 6 ly aocepte.d. 

Oeao ~ go oopy ho d query eni strictur • He 

b o or dy pnoe1e an cough d up ore d or sputum 

hleh b c blood taln d. H t1n lly died tr acut 

re lrato:ry ob truction. 

Th ~ient had tracbe l obstruction, an o so ha el eir1cture 

and chron1e bronohopneumon1a. The el1n1c&l picture was 

oat. 1k ly du to care no or the o soph us, t..he ob­

truetion to the tr ch o elbly playing a art 1n the 

tlology and the chron1c1ty· ot ~be bronchopn on1a. Lung 

btop y wa 1ntere ting in that 1t hoed a1m1l chang s 1n 

th r olut1on ot broncho neu oni aa tho e een 1n lobar 

pne · on1a. The Calgluq;u1ne a7 b. ve t porar1ly 1ncreaa.ed 

t.be rate or re olut1on. 
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J, 

ory: 

Cou h with uco urul nt putu, nleur1t1c oain in the right 

u r eh st both anteriorly and o t rlorly n f9verisbnees 

for ven ay. For tiv yea.rs, every six ontha, ha bad 

had an attack of cough an dy p oe but no re ri 1neso, 

las 1.og hr eek • or man1 ars b had run on or 

~wo bottl or w1n 1ly~ H1s f1n r to 

b • bno uJ. 1n ha.pa tor a long he could er . 

t1on: 

Toxic, dy -:moe1c, l e na i work1ns, os clubbln~ or t.be 

tin r nd toee, (e Fi urea 135 to 137) uco urulent 

putu, pul a 140/ 1nut, t or ~ure 10 ee; over 

th right up r lobe d1 1n1 h d mo e ent, 1nere d · ocal 

r 1tu and re on ce. t. ve dulln a, roneh1 l 

b th1 d n rous dlum crep11i t.1on&; o r th 

r1ght lo r lobe th tin n a were s111 r bu~ bronchial 

re thin wa not preaent.; 

d c lls 4.51 million; whi~ 

eutro h1la. 

rine urobtlin two plus; 

cell 9,850 with 90 pr eent 



Cour : 

,.o ..... ~,. 

Ho w g1 en · en1ctll1n 200,000 unit n ul h triad 1'our 

t i d then 100,000 unit two tabl t r p:eo~1v ly 

tour hourly. 81 t p ratur t 11 b cr1s1 ut cont1nu d 

to tluctu ta low 1 v 1 b tween 99 101 d re for 

s1x d ys 

turther f1v 

ot oat. th 

th n between no -

d y. x-r r show d 

who ot the ri_ht l 

c:1 100 degr ea for 

e1v con lid tlon 

g. ( 1 ur 134). 

s 11v ry or 1a wer cultur tro tr h s ut t, en 

t lv hou at er th beg1nn1ng of eh other py. B1a 

gener eon 1t.1 r p1. ly 1 ro ed t t.h 1gn 

un t • About. day r 1 ion th• 

cl x- y p a.r ce • e Jut a on -

1 1on ut he felt p rteetly r1t. out v uco1d 

v1th ulent r • d n through the 

thi inter p ce 1n th right mi cl cul 11n. e 

at1 t b d ha optys1 of t bl oontul of bloo d 

show 11d coll ps condition ( • C nl1c 1ons ot 

Lung o 1 p s Y>O for tull d t ils) d th ut 

r 1n d bloo t 1n d fort o hours. X-r y bowed o 

pn othor • The putu 1 r or .... 1 sand 

eoagul e os1t1ve taphyloeoeeu aare but th b1op 7 

i r1 w eter1le. H1stolog1c ly th r r gr at 

ee or t1b 1n o v1 tew or no cell other ar 

wttb a r r n ber or cells; s all w re n eroua 

and v ry acuol t d nd tr s1t1on cell w re frequ nt; 
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pol 0 1n a good t t ot preaervat1o vere 

Th pictur v th t ot t rly a 

.ot 

ced N olut1on 

on would 
but tbe e 11 r ponse app ar d to be l t,h 

ba e xpect d. Also. t tihl st e art 

t.bar py, on would have ex eted v ry n ro 

d1 1n1sh d fibri and extra ely canty pol 

th tag or dvane reaolu 1on. tel 

r diet from t he cl1n1c 1 cours th b1o 

ot chemo-

croph g a. 

o b , tnat. 1 

th ton could 

r1nd1nge 

th t this 1> 1e.nt would !O on to chronic tage. 

Two eta a l ter h was g1 v n a cour ot C lgluquine 

(lo e.o. 1ly tor even aya). By th nd ot th course 

the onl physic l s1sn va bar h ve 1oul r ath1ns 

with 1ncr ad voe 1 reson 

r rd gree ot r · olut1on 

ce and tre 1 tu· • X-ray howed 

p d v1th th -r 1 

9 1a~e betore Cal luquine w 

ihe n x~ tvo w k, art.er a lgluquin h d 

r lned 1n t ts quo b~tb cl1n1cally 

tarte. or 

.en ato pad, h• 

r 1olog1eelly. 

Th n ov rt n d y h progre d to co pl t cl1n1ca.1 

d r d1olog1cal reeolut1o - h h d n in hoap1t 1 tor 

45 d ~ • onchogr coUld not. b done becau e of' iodine 

n 1 tl 1 ty. H1 a ann w po 1 t.1 ve. ?h o at;y 

r t.1ng v 1 • 4 • 4 • • that. 1 a eaoeot orph . 



Discussion: 

This case was of interest in that one could pr diet that he 

would run a chronic cour • R solution app ared to be 

r tard d but during th course of Calgluquin it a m d 

to progress or rapidly. When the injections were stopp d 

resolution again became slow and this lasted for two we ks . 

Complet resolution th n took place over 10 days . Th 

clubbing of th fingers and toes was probably of the con­

genital vari ty . Factors which may hav bean related to 

the slow resolution were the attacks of "bronchitis' and 

his consumption of alcohol . 

Figure 134. Cas 65 . 

X- ray Chest . PA. 
( t the time of the lung 
biopsy) . 



490. 

IHGERS A 1 TO:;s . 

Flsure 135 . C e 65 . 

igure 136 . O e 65 . 

1 137. C e 65 . 
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Hlstort: 

491 . 

CASE 66, 

22 y·. 5. 

P 1n in the r1ght by ochondr1u and dar urine tor tour 

days. 

Toxic, J diced, chest no al, al1sbt tenderne 1n th 

right hypochondriull but no hepato-cegaly .; urine conta1n d 

bile d urob111n; white cell 14,200 with 73 pr cent 

nent.rol)hil • 

He was tra :te a an 1ntect1ous nap t1 ti but went, rapldly 

do nh1ll, beean to vomit bloody terial and bacame an1acal . 

L1 e ullnes d1 1n1eh d r p1dly. liver function te ts were 

grossly abno al and th blood ure wa 9 g. r cent . 

He d1 ed att r rour day 1n boa 1 tal . 

Lun~ .b1ops:r w 8 D rtorme l ost 1 1 t ly tt. r 

d th. h n edl wa 1nse t d through th 3rd 1ntar p ce 

1n th l rt 1dclav1cular 11ne. h slide ho d any 

d C 11 • acrop. n.ges a.inly o t.ha all ty ' 
oanty 

lv olar c 11 ' 
t groun ot c1l1 t d broncb1olar 

plt.h 11 ell • s all portion or int. r ti ti ti SU and 
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at r num rot scatter d lac 

hi we 11 it to \he bdo en. 

icrosco 1c picture oft 11v 

trophy. 

t1clas. 

The aero cop1c and 

was th tot &cut yellow 

· is oat1 nt w probably can ot 1ntect1ous hp t1t1s 

b1cb ran an unusual cour to acut yellow atrophy . The 

lun b1opay eter1al ebowed tbe exp eted t ture or no l 

l ng t1 SU • 
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~. 
1 er1ng, cough wit.h yellow a ut , pl ur1t1c pin. in righ~ 

lover eh t l terally tor t1ve day • k d blood 1n 
' 

t • sput ror two days. 

n: 

oxic, pno al.1ght,, t. rat.ur • pule 

110/ 1nut ; · over right upper lob inc d vocal rre .ttua 

r ooane , slight dullne a d d1 lni h d alr ntry; 

ur n tr ee or urob111n; Nd cell 4 . 25 1 11on; wh1 te 

cell 11,900 with 87 r cent neutro 11 • 

Oour • . 

C or t.h ry light 1 n d low l ucocyte count be 

rece1 d no treat ent on the 1 ht or aa 1 &lon. The next 

orn1 g x-r y bowed sroe conaol1 t1on of the r1ght 

up?e:r lo b the hy 1 e 1!fl& 1ire1re un tr d. e eput, 

va ucopurulent ~1tb oeeas1on l r as or rd blood. The 

te r tu w subnorm 1. Lun.;, ,b op 1 w s Derro d through 

the secon int rspac about 6 cm. to th r1 tor the 1d• 

t rn 1 l!ne. r re no u l • 0 u ococc1 re 

ou ture tr th sputu, but pn u ococc1 r obt 1n d 
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1 eul ur or the b1op y ater1 1. H1st,olog1cslly there 

w e or t1br1n with frequ nt well p rved oly-

or-pbs; a.crop ag sand tr 1t1on l cells w r p ant. 1n 

ra1r nu bars; pn u ococe1 were ey ac nt • Tha p1ct.ure 

w that, ot 1 t rd b.epat1 t1on . 

H. va t rt don n1c1111n 200.000 units and 

sul h tr1 d tort 1 t and then rec 1 ad 100, o units 

and tot le~ oectlvely tour hourly. T t even1ns 

h1 t peratur roa ~o 103 de r but e e down by 

cr1s1s and from the fifth day h w pyr x1 l. olut1on 

proe eded r pidJy d rt r tiv d ther w ol1n1eal 

r ol tlon and -r re olution w co pl te · tter 19 days . 

Hie 'ass · ann reaction was neg t.1 e. be o atyp r tlng 

w al. 7 • l ., that. 1s eso orph. 

p1aouss1on: 

Th1e at1 nt presen~ed 1th gro rad1olo~1eal consol1dat1on 

but w1t,h r w phy ical 1gn nd a . oor 1 ucocy1i r pon •· 

?n u ococc1 w r grown tr ~h b1 opsy at.er1 but n.ot 

tro the put • Resolution occurred no 11 . 
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C 68. 

O, V PUC UBITTiQgt.oSIS. 

Hi t,or,: 

Troubleeo cough at night, s au ly bee 1n worse; ell t 

c!1arrboea but no tenr1 sbneas for two we~ a. o cont.act, 

w1th tuberculosis. 

Well nourished, no~ obv1ouely 111 1ntant, tem rature 

99 degree; rhonoh1 all ove both l~e ot the ch t. 

02ur,: 

o cbe oth ra, vaa 1ven tor ibe t1r t ft day aa the 

t, r tu r atn d about 99 degre s. OD the 6t..b d y 

tber wa a pyr xi of 102.6 degr e. en1c1111n 100.000 

unit 1ght hourly vaa at, teed d tn add1t..1on ulpha41az1ne 

o.5 • (and th n 0.25 • elght hourly) w G giv n. X-ray 

che ts owed consol1d t1on ot th w ole ot tb right 

upp r lo • Aft.er we the pen1c1111o dos was doubled 

bu the t rature r main d between 100 and 102 degrees. 

onth 1 i r ther waa no . chan n the x-r and 

er yc1n halt c p ul for f"our dose lx hourly tben 

quar er of cap ul 1x hourly w st t d. here was no 

r aponse and t1 ve d ye lat- r n1e11l1n 1 v n tou hourly 

vae added. 'l'he te rature was orte no but not. 
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1ntnq ently 99 to 100 deere . • b ohll looked well 

bu 1n apt• ot all tb1 t1blo~1c t erapJ the x-rltf 

appearance r lned con tAtlt. T'ht& etm continued 

tor a ont.h. At th1 t,age the cb1ld atill ppe rd well; 

over the r1ght upper lobe the wae dullne d di 1n1 he4 

air ntry. It w au «ea d th t th1 1gbt be an ency \ed 

e phe nd 1t w a c1d d t.o try a p1r t1on and lt there 

w ~ no tlu1d th n ~uns b1opsy would b &tt pt d. 

Aspiration 

right id xlll 

tte pted through the 4th 1nterep ce 1n th• 

11ne. o tlu1d waa ob\a1ned. A lung 

1opay t~...en p rtormed ua1ng a Ro . 20 1ntr uecular 

needle d a 5 c.c. syringe. The needle was insert d t.o 

a depth ot about l • and the lung felt abno ally rtnn . 

The ma~er1al ob~a1ned was white and m cro cop1cally 

re bl d osseous atet'ial . '1'h child h been glven 

t gr. ot e butal half' an hour betore d th biopsy wa 

uneventt 1. Th re were no· equelae and x-r 1 re boura 

lat r how d no othcrax. Th b1o y cultures 1n 

r broth on blood asar we terll but th re was 

o growth ot tubarcl b 1111 on the Lowen t•1n med1 • 

Histolo ic 117 oet ot th aterlal 

natur 1th all area or f1br1n; 

d1tt1cu t to 1dent1.ty but o appe 

or a atructureleaa 

c ll w r . eant..7 and 

d to be polymorpha: 

tairly tr quent, ao1d an alcohol r t bac1111 were 1dent,1-

t14d 1n the alid at 1ned by the Z1ebl el en thod. 
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Str tom ctn was started (0.25 _. tviee d 117} but a1x 

weeks later there was l1t.tle ohang in the -r :y appearance . 

Tb tuberculin Jelly test wa po 1t1ve. 

p1,ma1a1on: 

Th19 C preaantsd a tasc1nat1ng diagnostic proble and 

ther$ w no oubt that tuberculosis was the an.ewer . 

S er on (1936) in a discussion on chronic pneumon1a 1n 

7ou int t • t ted tb t ~be orl nal tub reuloua focus 

bee e ran1dly surrounded by an exudat1ve 1nt1ltrate vh1ch 

varle in a1ze w1th1n wtde 11 lta. sq et1 e occupying 

almo t, an ent1re .lobe .• commonly the right upp r lobe . 

The tu erctilt'n react1~n waa aid to become poeit1v at t~s 

ft s. Tb.la descrtpt,ion vae probably what is termed 

• 1~uberouloata . Tbts type ot 1 ion would tit in well 

vit,h the x-ra n1cture and clinical atate ot the pre nt 

ca a. 81 t,oux test. was poa1t1ve. It v v ry un11 ely 

t. t. t.b1 w a tru• tubercu*ous lobar pneumo 1a as the 

child woul b :ve been extremel7 111. If' this c ae was one 

ot • 1tub rc:ulo 1s t,h 1t, was 11 ely th t t.b.a blop 1 ne~dl 

had entere th pr1 ary tocu. 

; 
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PleU!'it1c p 1n over lower rt ot r1 t chest l terall1 and 

cou!}l wt th yel ov v. 1 te a t tor tour ya. Sev n years · 

pnvlou ly heh d had a at 11 r a1n on the r!a:ht side and 

b b en •pt 1n bed for two wee a. or d a casual 

l bour r t the flower arket. H ale t n the ounta1n 1n 

good we th r d 1n at ble when lt. was wet. Dre.nk about a 

bottl of wine dally tor years. 

1nat.1on: 

ot toxic. not dyapnoe1e, t er ture 102 degrees; over r1gbt 

upo r lobe d1. n1abed . ove ent, 1ncrea ed ooal tre 1.tua and 

r aonanc, rel t1ve dullnese, bronchial bre thing and 

n eroua d1 er 1tat1ons; urine no al; vh1t cella 

16, 00 with 85 per cent neutroph11. 

Oou e: 

X-r y showed conaol1dat1on ot t right upper lobe<••• 

1 ure 1}8). L,!n~ b1onsx vaa performed (aoon aft r adm1aa1on) 

~bro h ~he econd in\erap ce out 3 • to the r1gbt or tbe 

'right st rnal border. here were no •quelae. Pnewnooocc1 

ver cultured fro both th e d the lung biopsy 

at rial. The slides ehow d tair o nt ot fibrin w1tb 
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1nn re.bl . well p a rved p lymo s; occa t al l 

s tran 1t1onal c 11 no~ 1 tr u nt; 

o 1on l 

pne ococc1 w r cant7. 

h t.1 ion. 

r 1th1 

• p1ctur 

acropb • 
' 

giv n n1 1111n 200. 00 units l h t.r1 d 
WI'\~ 

.rou d then n101111 100.ooo~and ulph triad 

two abl t !001~ hou ly. H1 t ll by cri 1 anct 

rr h con d y onward he olut.1o 

t 1r t, P. red t.o e ra id t, 1 a1on 

t:h on 1 inor ed Yoeal f 1t on 08 v1th 

r p1tat1ons and x-raJ eho"e et 11t 

cle 1 or t · con 011 t1:on. (62~!1 w e 

r t a t rough t.h e 1t to • ortly fter-

e eoug • up 11ttle bl od st lned p t and blood 

st. 1n or putu t) 1at. cl tor bout h t an hour. 

Thebo 1 waa st r11 t 

1 ry org 1 • Histolo 1c ly th 

uco1d sout 

at r OU t 

r tibr 

b r 

re " 
1s 

the 

1th ry any all cropb air 

1t1onal. c 11; pol o C t,y and V 11 

only ry ooc ion ly a en 1tb1n cro h ea. 

c d re olut,1 • ourt.e n d 1 a1on 

no l on y 1oal ex 1nat.1o nd -ray 

r re olut.1o • nlc1ll1n th r 1 w 

1olo 1c l r solut1 n proo ded lowly d ano~bar 

33 aya 
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t r 1 1o. • 0 1 tol owe C U d 

0 y 18 nf' la o bl 

loo t 1 1 ut ont1 u 4 or 0 t our. 

cult. r a erile the ut 

• 811 0 • f1br1, r r ber 

ot aero 8 ot th 1 hron o 

1 0 1 1 l ell no in-

t t; r 1 0 t.o 

of bloo. • 0 d d r aol t.1 • 

Co 1 -r Y ol tlon • ft 46 1 

1 al. cho r OU on or iod n 

ty. r ac ion • 

1 t n l • 6 • 2. t 1 r • 

1 38. e 69. 

• 
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D1acuss1on: 

hi t1 nt ad ?rov d ococo&l lo u oni which 

took 6 day t.o resolve co plet, ly. Th rial b1opa1ea 

how d the ro as1 e chan tr red be tie \lo to 

d c d r solu ion to very dvanc d r s~iut1on. ih cu• 

or th low r olut1o a c ta1n bu~ po bly tSht 

b r 1 te t.o the ol &tA or h ~ w a po bly neumon1a. 

to hi~ eonsu pt1on of l ohol d 1 o e o the ount&in. 
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(cASE 70 ALQ :ZC-1. 

IA. 

Pleur1t1c a1n 1 t _rally 1n r1gh\ lower ch t, dry cou , 

t v r1 hne and dyspnoea tor tour days. He received an 

lntr u oul&r- 1nJect1on tro bis octor ( rob ly n1e1ll1n) 

about- 10 hour• before 1a 1on. wo 1 ar betor e.d• 

1 a1on ah had a tone remove _tro bi right k1dne7 

and J later ht 1 f't, 1<1ney wa oved lao bee use 

of c cul1. H1 wtte b did or tuberculous enin 1t1s. 

~ox1c, dy pnoe1c, te perature 102.5 degr a, sputum rusty; 

over t the vho ot the r1"ht lung di 1n1ebed ove-

ent, 1 ere d vocal tre 1 us n resonance. relative 

ul n , br ch1al br t.h1ng nd tew di ore 1~at,1ons; 

urtn on plua lbll!!l1n; rd cell s.o 1111on; w 1te calla 

6,000 w1th 89 per cent neutrophtla ( ut th1 co twas 

on out 12 ho ra att r a 1 aion). 

Course: 

Soon tt r 

the 7th inter 

ion l.n~ b1op x va p rro d through 

Just lo 1 tr l to th gle ot 

th r1gh ca ul. Ther r no 

w re not cultured rro either th 

equal 

sput 

• neu ococo1 

or the b1o •1 



so,. 

t.-eriel.. H1 tolog1c l all of fibrin ver 

lT orpb wren · erou d y vere all and 
pr nt; 

howed 1 ot arly deg ner t1on; s all cropbe.gea were 

f'a1rly co on and 1n an7 o ea h d 1nse ted poly orph ; 

t s1t1onal c lle w re not trequ nt; no ef1 1t organ1 a 

s n but. many ot t.he polymo . bs contained all Gr 

o 1 1v dot which 1ght h :v been ne ocoeci 1n t.h 

proc orb 1ng d1g at • h 1c\ure wa th tor ery 

l t. re h p t1 t1on or ry l . 1 ep 1 t1on . 

w t rt 4 on pen1o1111n 100,000 un1ta tour hourl . 

B1e tem r ture c e down b7 cr1 1 on the third d y but . 

1nt.erm1ttent t peratures up t.o abou.t 100 de reea con­

t1nued tor out ~wo wee a and there wer occa 1onal p ak 

t.o 99 d e for further e • . X-ray hoed conaol1dat1on 

ot o ~ or the right ung. 

1 a day arter a&n1 a1o be v 

g er eond1t1on but th phye1eal 

d the putu, v t1ll ruat.y. 

or the nose and 1Sh t e 

w t.ed througb the 

pp ar d. 

sit 

uoh 1 prov • in b1e 

1gns wer- l1t.t.le alt-ered 

tena1 • h a tebr111 

Lug« b1 t) J (70-12 

b tore d a1n 

th b1o 1 tar1al w at ril and the aput grew mixed 

or 1 • be 11de how d 1 eropb en:, o.t 

which war ot th larger 8 chron1ctt type .. but no t1br1n waa 

seen; tr 111on c 11 pol Qrpb 

cant.y. Th1 p1ctur w th t ot ery ................ c d resolution . 

1ntrequ nt 

X-ray shove little ch e 1n th coneol1d t.1on. 



Ti physteal 1gn cha.ng d quite rapidl n after 

e1ght. d y th r vaa dullne , 1acN ed vocal tre 1tu 

a.nd r aonanc and barah Yes1cul r brea b1ng c 1etly over 

th rib~ lower lobe. A few daJ later c p1t.at.1one aga1n 

app ared. About. t;hree veeke after ad.ml s1on X- ray showed 

a a l basal etruslon ut, the area of coneolid t,1on was 

ltttl alter d. About 100 c . o. ot sterile a udate was 

aspir 1:ted. By the fourth we t.her w II only 11Sht, 4ullneaa 

d 1 1n1 had air e t , t. the right b e d x-r y · 

showed o r olut1on bat so e tlu1d a.a at1ll present,. 

Att r 35 ay. tb re was onl3 littl dullness t. t.he 

right ase d at~ r ~6 daye X-ray ehow c lete re•olut1on 

with little plural th1oken1n in the right ooato-pbren1c 

81 • 

t.1ent'a aeae cm react1on vaa g tiv. H1 

a ty a r tin_ waa l. 6 . 2t. , ih t 1 a a orb. 

roncho r howed v ry 11d d1lat tion or \he 

bronchus to the o ter1or b al 

lobe ~ 

ent or th right lo er 

Th n ~1 nt lo had neurologic l con ltlon 

chara t -ri ed by oy t~ us, ankl d knee clonua ond e 

posterior colu n neory lo a 1n t.be legs. th1a vae st111 

under 1nveet1gat1 n wh n t • pr n~ r w e l ted . 

Testa for renal function r norm 1. 
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Diagup iog: 

1 t1ent ahowe the classic c uree ot ehronio lobar 

t>ne on1 • F otor conti.r1but1ng t.o the alov re olut..1on 

1 t, ha en t.h renal o raf.1on and his neurological 

con 1 t1on. '!'he b1op y wa 1nt r tln be1n th only 

o which r e ·"bled the patholo or y hep t1sa.tion . 

1'h1s the o 17 c e ln the cbron1c e on1 series 

vh1ch howed 11d residual d11at t.1on or a bronchus. 
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B1 tory: 

Cou wit..h w , sh1Yer1ng and rever1sbne e, 8lld 

pleur1t1c paln over the left. lower ehe t ter1orly tor 

alx d y • H dr&ftk about. a bot.t.le ot eherr' 4a117. 

ox1c, dy pno tc,. tem . rat..ure 101 degrees; aput. muco1d 

w1tb ru ty areas; over let\ low r lo e lncre eed vocel 

tre 1t.ue and resonanoe, rel&t1va d.ul lnesa, num roue edtum 

ore lt t1ona and d1m1ntahed vestcular bre thin ; urine 

no al; cells 4.0 million: white cells 18.450 v1~h 

90 r oant n utropbtls. 

Courg,1: 

Sh0rtl7 attar a 1ort, lun b&onsy va den through the 

8t.h 1nt rape.ca Jus·t below an(1 l t.eral to the angl of' tbe 

left capula. Ther were no & x-r y showed a leti 

lover lob consol1dat1on v1th a all aaaoclat,ed pleural 

xud te o aourln tbe l rt coato-phren1c angl and aeeplng 

along th obl1qu ti sure . The b1op y culture showed a 

pure growth or pn ocoocl and rr th ut t.heN grew 

m1x•d organ1mns 1ncludlng u oeocc1 but.~ r w no pre• 

dominance or any on~ organ1 • e 11aea shove t1br1n 
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wh1oh was not pr 1n nt but there . were f irly n erou 

111> s rvsd nol l acrophag sand 

tr n 1t1on l C 11 not inf quen d O C 1onal 1nge ted 

-017 orp ere • ; du t 11 wer qu1te common; 

nneu ococo1 wer t 1.rly frequent and e n w1 thin both 

poly or ha d aoropb gee. Tb piet r w s th tor late 

re . hep t;1 t1 n prob ly J t, pr cedin5 th a.tu.rat er1 1e. 

Tbe pai1ent w tart d cm penlc1111n 200,000 units 

ulph tr1 d tour ta.bl t d then r ce1ve 00, 000 units 

an two t bleta re peettvel.7 tour hourl • H1 t mperature 

tel by cr1s1 but he continued to run oee &ion 1 pe ka 

to 99 or 99 .5 d gz. ea tor t1t'te :n d :,ts. Tb phys1cal stsna 

rems.in un 1 ere~ except tb er pit tion b ca f • r 

1n n b r. • a utU!II wa co1d with small purul ni 

N • F1ve 1on lmgb1o;e }I (D-ll was 

don through tb e1te a betore and 1n th re • re no 

eequelae. ro th ut ib•r grew 1 d org 1 a and 

th b1onsy a r11 wae t rlla. tologically t1br1n 

not pro,."D nent; there re roua all cro ha e , 

y du t. cells. d ac ty pol1 orph . Th ul o am wa 

th tor dv c d re olut1on . 

R olut1on proo eded no ly but not v ry rap1dly and 

the c ·\ w nor al on b 1eal ex in tton and clear 

ra41olo 1c lly ( xc t tor 11ter t1 or t h l r~ eosto­

phren1c angle) 29 d y after a 1 ion. 
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Th omatyp rating w o 2 2 • 6 . 1., that 1 a eso­

morph . H1s Va serrnann r otion w s n gat1v . 

D1scus 1on: 

1'h1s patient had ord1nary aeut lobar pn umon1a which 

re olvad r ther slowly and ton t1 e it seem d rob ble 

that be would fall into the chronic group . TLe biop 1ea 

showed ~h progress1v changes rr 1 te red hep t1eat1on 

to resolution. 
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QA§~ 7g. A. Q 72-l. 

· e• r1shn tor a1x da • .. ownlsh s utum, and 

pl ur1t.1o -1n over th rtsh 1 r che t 1 te 117 for 

f1 v day • S v n 1 are rev1 ou 17 she ba • p urtayu and. 

w i: t 1n b d tor about t.hree wee • 

tion: 

oxie, dy pno 10. ala.an 1 ·ork1ng. t :p rature 103 degrees , 

ru ty sputum: over rtgnt. lower lobe inaf'eaaed vocal 

tr 1t,u and r eonance, rel tive dullna ' bronchial 

br any ed.1 or pit-at.ions; urine one plus 

ot bu 1n a one plua urob111n; rd cell .2 1ll1on; 
/ 

whit C 11 12,000 111th 78 r cent. ne tro h11 • 

Qourst: 

Lyn~ b1 oosl". -,a pe to ed oon f't r ad 1 ai o , the needle 

be1n 1n ert d throueb the 7~h inter o c~ Jut below and 

ed1 t,o th ansle or th right. ca ula. re w re no 

sequelae .and X-ray how d con ol1dat1o of th r h~ 1ddle 

and lo r zon wtth all a ot eon 011 at,1o 1n the 

1 tt u per zon ; th re wa no u ooocc1 

were tr t.h 8 ut, and th 010 1 cu ture. 1'he 

al1des ho d a se or t1br1n 1th inn r le ell preserved · 
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. crophas a and tr 1t1on cella were 

intra uen~ nd vary occa.sionall7 an 1n ted ly orph 

was een; 11 eroua pneu ococc1 were ae n and these ware 

being act1 lJ in .st,ed b1 th polymorph • The picture 

tb tot red hep t1aat1on. 

Sh t t don n1 1111n 200.000 units d 

u tr1 d tour tablets d then w g1v n l ~o, ooo un1ta 

d WO resp o\1 ly tom" hourly . R r te :r ture 

r 11 b cri 1s d tr th r urth ~ 

rt r 1 d ya hr general con 1t1on 

• tu w a uru ent don x 1nat1on th 

v a.pyr x1 l . 

XC ll.e t, th 

w re b tore xc ot that th r w ly one 

tgn 

11 re 

or br eh1al bri th1n 1n the ar a where th biopsy h 4 

een • 
' 

X-ray bowed 11 n~ re o uti n • Lung b1ons;r 

tore nd th1 (72-1) wa re eat d throu h t.b s e a1te 

vaa follow d by s all hae opty 1 whtoh continued with 

l h~ lood tr ak1ng ot th putu tor 21 hour. ~here 

wa no sign1t1c nt owth rr th aputu an ihe biopsy 

at r1 et rtle. H1atologtcally r1br1n waa not ro-

ln nt b t ther w re 1nnume able a 11 aeroph es. t 1rl7 

tre nt trs.nelt1onsl cell d c ~1 11 pre erved poly• 

orph. Thi w obvioualy vance4 re olut1on. 

olut1on 

11nie ly o al ter 25 da 

r lowly an th eh t. waa 

• x-r y bow d al o ~ 

eom l t.e lut.1 n atter 29 ay • Her ann reaction 
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v a no ... ti v • Th soma~yp r t1ng waa l. }t,-. 5th t 1• 

a • o et orph. 

01acuaa1 on: 

1 tint v tralght torward ea 

cal oar n umon1 • the iop 1 a owi 

r d. h ti a.tion to r aolut1on. 

ot ev r pn u ococ­

th cha.ng e trom 
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s. 

History: 

or three d -;ya he had t lt 0 out or · ort ', ha no a nat1 t 

and c nlained. or a al1gbt oou v th wh! t.e s ut m. e 

n1·_ .ht. b for 

r ver1sh. 

amination: 

dm1 s1on he veat d rotu ly a t'alt 

ot tox1e, not. dyspnoe1c, ?ee. 1y clubb1n of th fine; ra; 

pyr~ial but pulse 92/minuie; over l r~ aide of cheat 

t rlorl d1 1n1ahed ovement. aligh~ dulln sa , veatcular 

br athing w1~h !lne ere 1tation . ocal rre 1 us and · 

re on Q(j un lt rd; f'ev tine cret>1t t1on over rlght lung 

t r1orly at the b se; urine no a.l; blood - P.c.v. 
36 er cen~, a• no al, white cell 21 . 000 1th n uero­

oh1ls 51 r cent, lym hocyt s 41 pr c t, monocytes 

5 nar cent an. sosinonhils 3 p•r c nt; z • .:, . • 115 .m. 1n . 
on hour ( st r gr n). 

Coµr : 

An X-ray don on th d y of' a 1 s1on show d s1-na ot cbron1c 

pul on t1bros1s at th lung ba e but the atr king 

te tur wa th t the ant ro-1 ter 1 d o ~ ro-lateral 

aa ants as w 11 a th lin ul of the l rt u per lobe 
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showed a p oullar stiopled non-ho ogen ou opacit. This 

w .pres nt to le aer degr on ~he right id . The 

p t1 nt s st l"t d on p n1o1111n (500,_ v units twice 

dally) and his subj etlve reeling or ala1se di inisb d . 

He remain d apyr xial. The ·ass rmann reaction w negative . 

H1 soutu w s greenish yello and purul nt ut flv 

ex 1nat1ons or 24 hour speo1 en 1,rere n gati v for tubercle . 

Eight day a.t'ter 1ss1on his physical sign were unalter d 

e ce . t that creo1tat1ons had di 1n1 hed 1n nu be and be 

r lt parr ctly tit; the utu wa till frankly 

purulent but odourle a . 

t th1s stage lung biopsy was rf'ormed throu the 

third interapae about 5 om. o th left of the 1daternal 

line . mall drop or d k brown material wa obtained . 

Ther wae no cough or pin but om ti alt r th re wa 

a a all amount or blood in th sputu. Th bi psy mt rial 

wa.s t r11 and th sputum gr w 1x d sal1v ry organ1 

only . The h1stology w s unusual; th re r all are 

of fibrin with a tair number or ssoc1ated poly orphs 

which howed a shift to the right; threw r fa1r 

nu bar of whorl d areas con 1 ting o-r thr a -11ke ater1al 

which con 1s ted probably or collagen and el st1c fibre 

1th ome f1broblae1ia; as ociat d with th e are there 

w re any ma.11 black p rticles; alv ol re lls were no~ 

infrequent and group of cil1 tad bronchial pith 11a1 cell 

were seen; no organisms were ob rv d. 



X-ray done the day ter the blopsy showed ver7 marked 

clearing or t,be oo-naol1dat1cn. 

About, two eeks aft.er 1 as1 h1 • s. R. was 46 • .m. 

1n one hour ( eatersren) and the wh1t.e cell co t 12.000. 

He w '51ach~ged attar having e n 1n hos t tal. tor 

22 days. He returned t.o tbe out.pat1 nt, depart eni ror a 

t1nal obec two veet l ter and pb7alc l exa 1nat1 n ehowed 

no abno altt.y . Unfortunately no rurther x-.raya were done . 

ptaoussion: 

It was very d1tt1eult to 1n.terprat. this caae . The at.lent, 

va not. very 111 but abowe4 a qu.ite extens1ve eon ol1d t.1on 

ot the lung and 1n add1t1on be b bigb leuoooyte count 

w1 t.b rather h1gh peroeni se ot l phocytee. It • s 

d1rt1cule to dec1d vhetber h1 response s due to 

pen1c1111n or w s unrelated to th r py . The lung b1opsy 

ahow · a 1xtur or a r th r chronic le 1on aaaoc1 ted with 

• au cut 1nt1 atory l e1on. Th eultur w r terile 

ut, he had been on eh oth rapy . '?he s ut • rran ly 

ru1ent. either ih cl1n1c l, rad.1olo~eal nor b1opay 

ppearanc a were that or virus pnewnon1 • The t,ype ot 

consolld t1on re a1ned y t, ry . It, w a a 1 t.y that be 

not or fully 1nves~tgated v1th rurtber x-r ya and a 

bronchog • The relation h1p ot the two brok n r1be on the 

right aide re alned obscure e there• no hi tor, ot trauma. 
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