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ABSTRACT 

During ti's lest fifty years lung COMM has emerged 

fins its elacsarity as a rare disease to be the most common 

nalignant disease in men. With the recent phsoomena advances 

in anaesthesia, respiratory physielea and surgical techniques, 

this disease has been enthusiastically attaokea * surgeons« 

The early hopes of clinicians have not been fulfilled because 

of the poor salvage rate or this disease. 

In spite of the recent publicity and intensive rtudy of 

this disease, cany aspects at it still require clarification. 

It is clear that a greater understanding of metastases, their 

=des of spread and the possible tasters which determine them 

in primary pulmonary carcinoma is of diagnostic, prognostic: and 

therapeutic importance and deserves serious stair. 

The salient socrosoopio and micmosoopic observations in 

114 surgically resented primary peripheral Lag carcinomas 

constitute theta.% sUbstsnos of this thesis. An attempt has 

bosomed* to correlate the tumour osll type, differentiations  

and suoh lessi facie= as vascular invasion, fragmentation, 

isecreeis end *trona remotions  with tumour else and diseesainations  

in order to dimmer ebother„ * these means, it is possible to 

predict the probable clinical course« 
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It has been add that the important thing in research is 

to ask the right questirms. The question which this thesis 
seta eat to ansier is: W*t are the characteristics or a lung 
tumour *hid% does relatively well and those of a growth which 
does ba.11407 This appears to be a proper question. not only' 

because it has stimulated some answers but also because the 

iswestiptien has provided raw informatics% in related. fields. 
The investigaticas on lung armor earried out during sg,  

association with Professor D.)4. firyee (*J oh ink intend to publish 

later in separate pipers) arils 

I. 	A 101041bie denonstentina et the difference between centre 
sad peripheral tumours idles the length of pre./operatic= history 

is plotted apinet tuscur nine. Peripheral tumours attain an 

aP•nagalitilf sailing 	on.) needy twice that at central tumours* 
This greater sine range was an• eat the reasons tea' wing peripheral 

tumours in the titular inveitigatiort. 
2. 	A grephia'deMenstration tor peripheral and central It 
tumours of the leek et oorralation between tameaer else and 

igintilia UM*  A sinner paradox was tibial by Krepterg aniC•: 
Christiansen (1953) in eurgical *east cancer* The probable 

explanation is that highly malignant tumours are eperable Only 
Arm moall while lose anligaant teem% remain operable when 
large. Simi evidence in import ot this is Provided Itir the 
tellseing imreatigation• 



3. A graphic deaosetration free a study of 114. peripheral 

tumours that the metastasising rate is constant over the whole 

range of tumour sines. 

4. A Merest:Lana stair of histological appearances and 

malignanqy obi& is the subSect of the present thesis. 
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Oareinoma et the ltag has been Mein to pathologists 

sod cd.inieinste for a less time. Agricola.  mentioned it in 

the 16th eratusi la the miners of .Thachimsthal (Jackymrsr), 

Sobeidas  although he did not understand the disease as it is 

mow knew. /amen° (1819) mations the nedullasy concers of 

the lung in his treatise. The swat is also discussed, 

although meagrely by present standards, in the classical text- 

books at pathological anatomy by Bases (181.6) and Rekitansky (1842). 

Both these saceibid anatasists regarded it as rare and, in spite 

ct the truth that man sees may what he )210115 • it would be 

peweemptuoup to question Rokitansty, who personally performed 

about 30,000 autopsies. lie regarded the primary tumour as rare 

thou* ovendary tumours wan not uneogate in his experience. 
bt Regtish literature there are savorous references to 

the ablates in the 19th century (00111/0, 1959) • rt is sufficient 

to moth* Oily a few pimmeers. Among these, Stokes (1837) 

diseases tLs diffieuliy of diageosis in life in his treatise 

on chest diamuses. *ankle (1865)  smote the first maneseaPh ca 

intrathereala cancer. He ere one of the early observers to note 

the frequent astastases to the brabt. Bennett (1872) also spoke 

of the difficulty In Osmosis% lung cancer in life. It is oasy 

to understand haw difficult the position must have been without 

the modern aids of radiology, branchoseopy, biopsy and cytology. 

Rattensiwely quoted by Weller (1956)* 
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Indeed. an early diegnosis is still the goal most sought after. 

As late at 1932 Adler nu iambi*, to find sore than 374 

eases of brig cancer in the world literature. Since then the 

disease has reaabed epidemic proportions and the literature 

has became voluminous. In the past 50 years long cancer has 

mmeripmd from =parades obecurity to be the most cotaxeri 

malignant disease in non (Rigdon end Kirchoff, 1961). It is, 

after ooronar7 disease, the second most frequent came of death 

in adult mem. The Registrar.Cmteng's figures are envie proof 

at this increase. 

Death frail realitsant 	It 
neoplarena of trachea, 
Ctrs and lung 	P 

Itytal 

Death rate per 	It 
wall= all neoplasm 

P 

Death rats per minim 	tt 
frail neoplasms of trachea, 
bronchus and. law 	F 

Thee* a comparison with earlier figures shows a much more 

spectacular rise, figines only tram 1950 are quoted as it is 

thought that misdiaposis in lung comer oases mild be cam.. 

partitively eliminated or lessened' Been so an Ft) per cent 

increase in the total number of deaths is seen which con hardly 

be ascribed to embossed awareness of the disease. It is, there-

fore, difficult to concur with doubts expressed by Pried (1959) 
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1950 1955 1960 

10,23.9 34,761 18,882 

1978, 2,4,E 3 , 118, 

12,197 17,199 22,000 

2,099 2,309 2,419 

1,890 1,913 1,975 

44.5 5P-42 
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salfillis (1961) on this increased incidence, 

Groat *dances have been made in the aetiological aspect 

or this die ;ass. Slacking and air pollution* industrial 

fumes are faotort with thigh definite correlation has been 

found (Campbells  1936; %mond and,Born, 1954;  Been, 1956; 

Don and ITill, 1950 1952: 1954, 3,956), It Ins surprising*  

therefore, how inoopplete the clinical notes of the present 

series of cases were in this respect. It mai mamma to find 

"retired" stated as a patient's oesepation, and for no mention 

to be made of seeking habits. 

It in only since 1933, mhen Graham performed ho first 

succeseful pneumossotaray for oaroincms of the lung, that ;etho-

logists have beesn able to stoic, lung tumours before post-oortnn 

champs occur. in this me are mush moss: fortunate than the 

older generation (*pathologists, It is noses possible to see 

primary tumours of the lung in all stags. of evelutina - fir= 
meteplasia and at ypia to frank soles endeastastases• Tn 

autopsy oases one is often handicapped* distortion of the 

gross anatomy due to overgrowth of the tuneur and extensive 

motaztasis. Often the site of orlon io irretrirn0y obscured. 

Undoubtedly this is one or the reasons why the oat cell carcinoma 
masqueraded ender the name of mediastinal sarcoma until Barnard 

(1926) established its epithelial origin. 

During the past three decades the disease has been attacked 

enthusiast4eilly 'by surgeons and radiotherapists. Surgical 
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reseetion is the =V lb= of treatment available at present 

ehl41 otters the suitable patient any chance of cures 

With the great ieprovement in operative technique and 

advances in anaesthesia he immediate operation mortality has 

been greatly reduced. Yet the overall survival rate has not 

shorn the mTected rise. ,,here in all this does pathology 

stand? According to Pried (105) "the micresco:Ao or m-lcro-

sari° classification of prirary carcinoma of the lunr has not 

3et provided dependable 4::ritLNria applicable to procnczis or 

treatment 	in the surgical treatment ehat progress has 

been made is due essentially to improved technical methods 

rather than to bettor understanding of the morphological 

character of the °ells or of the patterns of the tumour." 

Lhere is undoubtedly some truth in this criticism, and it 

constitutes a challenge which should be met. 

Mho purpose of this thesis is to re.eramine without Pre-

judice the relative malignancy of the various tunny types and 

march for spacial points in the histology 411011 MUM help in 

prognosis. 
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The problem which has been stated before was to oorrelate 

in the surgically resealed speoimene of lung comer the 

histological appearances associated with *galivant and relatively 

benign. 11111101W5o Surgioal rather than pesticortma material vas 

preferred for this purpose because or the better histology and 

advanced state of the tunCars• 

Mere are several we in shish issaoure ray be arrartgoa 

in order at malignancw. be method employed in this investiga-

tion ima to arrange the tumours in order of else above and. 

below a line according to whether they Imre or Tare not assooi-

mod with 13mph node metastases (111g. 1). 

B
Socreasing iii. 

C 

Pig. I 

(see tont OM) 
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Arranged in this way tumours A (man tumours with lymph node 

metutases) are obvionap the last malignant and to our C 

(large hums with metastases) the least asitataalit. The 

tam* 3 are et istesendiate maligemwer and the 11 tumours are 

mimed* Me would owed these taw= to do best *Joh are of 

size At teat have the histslogy of C. 

Ma the resented spooimens of lung tumours lymph nods 

metastases see mere fitly studied with peripheral tumours 

than with eeettral tumors, bonus* with the latter the term 

arises in to close pleaded* to the biles glands and one is 

too dependent ea the sum= ter the prevision of the seediastinal 

glands* The peripheral tang teeters were Mit satiefactory also 
ter ten other reesems• They remain operable longer than central 

tumours (Appendix I, Fig. 1) so that they previas a wider range 

or tumour *Ise. Peripheral tumours also include all histological 

toes ebonies in central taseeisre the adeneoarednewas are rare 
and the polygonal typos coamod• lime is one passible draitteas 

tie*, metastatic tumour* free other parts of the body are more 

* seecosernie es peripheral lung tabours then when central* 

Elpeolal care was taken against this possibility however (not only 

e,  time elinielans but also in the maeroseopic tounination or the 

speolum). All dialog net.. were serutinised to exchele all 

wets skids haat a previous maligeent tumour. 

The Immure were all thoroughly examined histeleetelly. 

lie more attention was paid to the contrasting histologies!. groups 



A ad C than to the other grows $ end 31, i.e. the examinations, 

often tedious and prolonged, were berried out without preSclice. 

The histological classification adopted was that of 

Walter and Pryse (1955). the histological Ines are shosn 

Agee 12, 3, 4. 5. This is essentially the acme as the eland,-

heath= followed at the Wye Mini. Dieersoh end liaDcrald, 1953). 

Apart tram histological typing the points selected for 

speOial osnalatration 

I. 	need vascular infiltratien. Only those cams were ow. 

sidered positive width shoed tumour cells infiltrating through 

the intim or thrombi of lemur in the lumen of the vessels. 

Om was taken to ceselude ary "aarrys." No distinction wee 

made between the rise et the vessels, isioroeceple vessels being 

included. 

2. laaph vascular infiltration. This was undoubtedly present 

in a sub larger number of oases then described 'but all oases 

iihiob showed obvious 33sch channel infiltration are presented. 

3. purl fregnantation. All oases where there wets 

satolietten et team, sells in the alveoli were Caltratilly noted. 

It is thought that this is an aspvession of the loss of mutual 

adhesiveness of tumour arils and their sobility. 

ii. 	Mitotic, activity. 

5. Ilecoosis at tumour. 

6. mama w. n. 
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The agrectiness were fiend by filling with roma Dalin* 

in the macaw which is widely preotieed in thoracic pathology, 

amt after fixation entised by parasagittal alining. 2h all 

cases photographs Imre takes or disgrace made et the tamoure 

end the amitemical end gross octrueture mos desoribed. 

Tissue was taken free repreeentatte. areas at the tumour 

for histelogiftl stutrs The matte stains used ware harrow 

103711,11 and eosin, Weigprt's elastic ami 4)000W:A camicarmine• 

The Bereftla egeolnene were also stained with kaesonto trichrome. 

lbw small= et t 	wen also stained with Aleim blue and 

periodic acid whiff for amoin, lamirtmis piero.Mallory for 

fibrin end thas*Pappeuthebc for gum oils* 

An available lymph nodes 'teem seaticeed sad mieroseepirelly 

eassined ....a total at 997 node., or la *,ea P•75 per 

ipealineflo Serial stationing at aserdedepically negative :Odd* 

IPSO deft 20 awe but the practical was discontinued bectswe 

at neetie. results. 

Not* loas *Iwo*. takes to cake a distillation between nets-

sta tie and dime* enereacheent in a lymph nods, A tumour wee 

°moldered positive whether ene or more nodes were metastatically 

invented. 

Attewpts woe rade to trace the presence of fibrin in and 

amund 	onary to:tours with the help of Oaths* :Immanent 

technique (cJme wad raglan, 1950). Mean (l958, 1!4e) 

has suggested that fibrin is laid dear: by tumour cells as 
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ecaffolding or matrix on vhidi they can grow. Extravascular 

fibrin hes been demonstrated in some human tumours by 

Hirosto et al. (1960). Crintord and Woolf (1960) shoved 

that the fluorescent antibody method la a muoh store sensitive 

for the detection or fibrin in the tissue sections than 

cesmontional histological stains. Cumr results, however, %wry 

not lei  and Onfeara's findings could not be continued. 
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11411.1114/. 

The series of tum2tW totudied comprised 134 sPecimens 

401 apsoimens tam Harefield Hospital}  and 13 from St. Hares 

Itoepital)., These asses were selected fres a eonseoutive 

series, twenty«two of the oaseswsse priatwoonectemies, C6 were 

lobootemies. and 6 wars seguenteettmdes. 

She salient features of the oases are presented in 

tabular term on page 

At° of two 

21 

ka 
Uppcz lobe 31 

Lower lobe 13 

'tipper lobs 41 

laser lobe 25 

Middle lots 4 

74 

Zs the lower lobs the dorsal solvent on the right side 

contaimed 17 tumours sad the loft dorsal seseent oentained 

10 tumours. 

The 	per lobes and the dorsal sweats of the lower lobos 

wars the sites et tmour in 99 canes. There were wily 13 oases 

in the bawl sweats et the lower Mess Histology et the 
*mos is shown in Table I. 

+1t is doubttul it the project would have been possible without 
tomes to the usaith et material at Earefield eat pesipheral lung 
tumours recently forthcoming as the result et arse radiography. 



Histology of 114. Reeented Peripheral 

tang Cancers *spared with Walter 

and Pryor 'a Peripheral Grasp 

'Dxble 1 

Matologi..4 Sips Preawitt Swiss 	waiter A Pry e 1955 

Adenoonroinama 37 32 27 31 

Somme *ell 
careinma 

35 31 35 la 

Polygonal *all 
amino= 

25 22 13 15 

Oat twill 
careiman 

17 15 21 13 
A 

Ibtal 
... 

114 
.. 

86 
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RESULTS 

litrAstATI4 PARAD 
The observations shoved that histological tppe wits of 

the first lapertamen (Pig. 6). As is general4 aeoepted the 

cat 	1M type ea* the meet maliguemt. The least malignant 

eel" the EiLealeell-eelled tppe. The adeneeareinceas were of 

intemdiate naligearmer but we* associated with much wider 

degrees at differestiatien. The dispmrsal of metastasis mss 

sore wiabospread. The paneled nal *AMU% (ebieh are the 

landifficrentiated edemeearoinases and squeseus moo) are 

considered separately. 

OPA14% 014"Asma 
The average Ass and 4lopersa1 was smaller than any *thew 

Wog). The average similes cm. and the matter between 2.6 CO. 

The metastatic rats to lymph modes vas highest. Eleven of 

a total of 17 tumours were positive, i.e. 65 per cent (Fig. 7). 

NYIMPuis 991100 ft 
The average sloe was 6.2 cm, The tumours were scattered 

over a widemege (2.11 ca.). 

metastasising sate to lymph nodes was less than arty 

ether ilroqrs nom out or 35 torours showed positive glands. 

i.e. 31.5 per oat. 

It should be noted that balm 5.2 en. there were 1.3 tumours 

devoid et way imetestaaes. Wen above this slue the metastasising 

tete wee Me V 50 per cents 11 tumours with and 21 tumours without 
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metastases. It should be oarefuny noted that this benign 

type of growth *on of  large sive does metastasise, (Fig. 8). 

AtegSME211M. 
The tumours varied in sive from 1.5 ems to 10 cm., the 

average else being 4.25 Gm. Ulna quite obvious from a con-

sideration et else alone that these tumours varied widely in 

afilignaniv. The average size vas close to the oat cell tumours 

while the else range carreeponded to that of the equamous 

tumours* The metastasising rate was intermediate. There were 

15 tumours with and 22 tumuli vithout metastases, a rate of 

40.5 per event. (Pig. 9). 

POOMOnal gell garffinpme (Undifferentiated squamous and 

ademooareinomes) 

The tumours varied in .it. from 2.5 ems to 12 cm., the 

average size being 5.4.cn. The average size was intermediate 

between that of the squanous carcinomas and the ademocarcinemas, 

while the sise.range was even greater than that of the squamoue 

carcinomas. The overall metastasising rate was 40 per cent, 

Mhich is similar to that of the adenboaroinomas. The metastatic 

behaviour of this group, however, requires commemt. The umbers 

thinned out between k an, and 7 ma. so that the mom appeared 

possibly to be ocupeeed ot two separate entities. This is a 

conception which we had previously entertained about the group 

frau pureky morphological considerations, (Fig. 10). 

The essential findings are presented in Table 21. 



PERIPHERAL LUNG CANCERS 

0 
0 	0 

0 	0 	0 
0 0 	0 	0 
0 0 	o 	o 0 0 

0 0 0 0 0 0 0 0 0 0 0 0 
0c000000000 C000 000 0 

o-o oo_ocoopo 000 0 0 0 0 0 0  00 0 600 00'-00  o o oco oo  o o 0  o o 
0  o o o o  oo 00  o o  oo o o o 
0  o o 

0 

2 	4 	6 	8 	10 	12cm. 

Maui. 114 postpbsral lung mss. Distribution smoording to also 
sad lysph nods metastasis (tumours abons tbs U. sbossd lyspb 
node netastssis), 
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OAT CELL CARCINOMA 

0 0 0 
0 00 0 00 0 0 

0 00 0 0 
0 
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Darts,2• 17 peripheral oat cell oarainanns of lung. Distribution 
soourding to else and lymph node metastasis. 
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SQUAMOUS CARCINOMA 

0 
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0 000 
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ADENOCARCINOMA 
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POLYGONAL CELL CARCINOMA 
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Metastatic rate, average axe and size range 
of the different histaogicra types 

nistalogical Metastatic Average size Size range 
type 	rate 

Adana- 	40.5% 	4.25 	1.5 - 10 
carcinoma 	 tad CM 

Squamoua 	31 	6.2 	2 - II 
carcinoma 	 .2 C7Mr 

Polygonal 	407 	5.4 	2.5 - 12 
cell carcinoma 	 2:1 an* 
Oat cau 	65% 	4.2 	2 - 6 
carol:ma 	 & cm. 



IIISTOZOCICAL APPEAANGSS  

With each tumour type attention was directed particularly 

to the following histological features which it was considered 

might be at inportanoe in oases with metastases: 

Vascular infiltration (of veins and/or arteries). 

Similar infiltration of 13aphatio channels, 
differentiation of growth, fray:mutation of the 

advancing edge (? nature of advancing edge, i.e. 

peripheral fragmentation or omnpression). 

idiotic activity end necrosis. 

The reactivity of the host cells vas also carefully 

scrutinised. 

VaeRt.O.ar invasion  

This was so 00115011 as to be of doubtful significance. 

One got the irpression that if seriously searched for this 

mad be present in almost every case. Actually it was observed 

in 96 cases, i.e. 84.2 per cent. The data is more fully 

presented in Tables 3 and 4. (See Plies. 11 and 12). 
Lymphatic channel invasipn 

This was und.oubtedly present in a larger number of cases 

than the number in which it was seen. But as an obvious feature 

it definitely appeared to have eirgifionnoe eo far as lymit node 

metastasis ilt115 0011003110d, (Ms 13). 

The data is presented in Table V. 
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Matological Arteries Veins Arteries rril ,!' of 
tope 	algae 	alone & veins 	neouler 

invasion 
	,arimormoraymommormillimisiorsloNreOurowinigurapeograwilile 

meno 
on. 	3? 	6 	6 	16 	9 	75.65 
Sonoma 
oa., 	35 	9 	22 	8 	. 6 	82.07, 

Polygonal 

	

tell ca. 25 	2 	12 
	

8 	3 	887 

Oat cell 
es. 	17 	8 	2 	7 	0 	Ice: 

	

110►tik1 124 	25 	32 	39 	18 	84-Z' 
(61') 

Tasidenaeof Yawatalar Ilsrasion in the 

fliatolegiaal %wee of peripheral Lung Cancer 

fli 

The figure in brackets indicates or gross vascular invasion 

as observed to,  Walter and Pads (1960) in peripheral gars. 



Testae /V 

Vascular invasion and 3,vmh node metastasis 
in 134 peripheral pulmonary carcinomas 

Number 
MOOS 

PeroentAge Arteries 
invaded 

Veins 	CI *Maar 
invaded metastases 

12 10.5 4 

13 11•4 4 + 

19 16.5 4  

20 17.5 + + 

20 17.5 .. lak 

12 10.5 .. 

3 2.6 .. 

15 	13.2 	. 

134 	99.7 
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'date V 

Relationship of lysph obuitel invasion 
and Metastases 

36 

nistalogical 
ti7P• 

Cases 4th 1.1a01 Olaes without 
charnel invasion invasion 

Mono-
oaralnaaa 
swarms  
carcinoma 

Polygonal cell. 
earolnaas 

Oat Bell 
<animas 

7 eases 
(meta. in 573g) 

3 oases 
(meta* in 661 

9 masa 
(pets. in 

30 oases 
(meta. in 37:') 

22 oases 
(mats. in al 
8 cases 
(mete, in 38') 

6 oases 	2S oases 
(mete. in 50Z) 	(mete. in 2t r) 

25 eases 	89 oases (meta. in  051 	(mete* in 33.7;') 



AttrerVitittiten 
The importanoe of this with regard to maligirocy has long 

been recognised. 

• In lung colncer it is on obvious feature in the equesous 

and the adeneaarcinenatoue tumours. Only reoently her over 

(Walter and Pryce, 1955 M 1%O; Assoperdi, 2959) has the 

differentiation of rosettes*  'Wages and foliated sheets been 

recognised as a narked feature in saw cases of oat cell 

honour, even though its occurrence was well described an far 

back as 1926 (Shannon). The undifferentiated members of the 

squessous Olibilleratti and adenocercinermas are often not easy to 

distinguish and are grouped together as polygonal tusours. 

Zeuntligsa 

Alveolar exfoliation of tossur °ells at the periphery is 
the 

a feature of lung °strainers. It is undoubtedly helped 1:6r/  spongy 

structure ar the lung and the constant movement. Pramentation 

is probably due to loss of adhesiveness between the tumour 

cells. This appears to be of s1,1911/10a12Ce in the A - C contrnet. 

Data is presented in lisble VI. (See Pig* 34 and 15). 

'Motifs activfit, 
This varied widely in the different gc.ovps ?Ind no correla- 

tion with metastases wits observed. 

Necrosis 

Necrosis of tumour was present in a large turnix:r of cries. 

Data is presented in the results. 
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atings.1234160 
Cellular is tiltratices of the tumour. especially at the 

margin, was studied« This was dareeterised by a predominances 

of locheetrtes sad plasma cells, sees sprinkling of eosins-

Ails end polsmexpbs was else presort. Ds a tow asses giant 
call reaction was observed. Seirrheme reaction in the tumour 
and fibrosis at the periphery were also studied (Pig. 16). 

I. Oat Oen ,off 

As can be seen in Pig. 17, a the 11 OMB with metastases 
4 were differentiated (36 per cent). 

CI* the 6 eases without metastases 5 were rosettei 
83 per cent), 

It will be rated that all 'best one of the 8 unditterentistal 

tunwaxes (88 per cent) bad given rims to lymph node metastases. 

The cell else also seems important (see Pig. 18). Only 

2 et the 11 tar's with metastases were at the large cell type 

(1,e. 18 per cent), mane at the 6 tumours without metastases 

4 *ewe et the lugs cell imp (i.e. 66 per oust). 

Marstailat was present in all 17 cases. 

*UAW telkilitgra No oerrelatims was found been the 

frequeney of mitosis and metastasis. 
Item roslie was a prominent feature in 8 of the 17 cases. or 

these 4 showed metastases. It is possibly related to a factor 
(extrinsic or intrinsic) which Influences metastasis. Thus, in 
the 9 oases showing no obvious necrosis, metastases were present 
in 7 case* (7? per cent). 
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OAT CELL CARCINOMA 

• O• • 0 • • o 
o 00 0 0 

• 

4 	6 	8 	10 	12 cm. 

1116 17.  Differentiated and undifferentiated oat cell tumours. 
Distribution according to else and Uolph node amtastasis. 

Dark circles sundifitorentiated tumour* 
Open circles = differentiated to 	(rosettes or tubalea eta.) 
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20016111101 torktine"  
Usoular invasion was present in 29 0 35 eases (see 

19 amyl. Table M in "high the ismoidenoe is separately 

given for arteries amel "sine). 
Zighteen of the 55 squesous 1111111011211 were well differen-

tiated  and beratinised. in these, 1pugh node metastasis was 

present in 5 (28 per cent). 

The only observation of note was a slightly greater 

lowlenccr to keratialsation with increasing tallow size. Thus, 

in the 6 tumours below 5 on. it vas net a feature, while in the 

2, tumours of this slog and over it was present in 18 eases 

(62 per eget) smith the 7 Impure of 8 es. and over it was 

present in 5 oases (71 per omit)* 

It is deutottiali  bower., if this has Any influence co the 

metastasising rate to 300 mambo (fig. 20). 

All that could to ciencluded was that increasing tome 

sine3n eurgtoal material gees with decreasing ma3.ignancy and 

also with increasing keratinleatien. 

30619090Avincea  
There sere at least 6 tumeUre which could be recognised 

as A a but only 1 0 was available and a satisfactory comparison 
is not possible. 

Actually, however*  there is nothing in this data which in 

any way supports tin, geosrally accepted View (and our can pre- 

amoebae ideas) that differentiation is associated with leaser 

salignangy. Ot the 6 A tumours all but one ware well differentiated. 



yur  19.  Scipswisos carcinoma showin6  iflVaSIOn 
artery. Tumour shows central necrt,  
and raltotic figures. 

Elastic stain x 250 



SQUAMOUS CARCINOMA 

O 
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• 0 

0 • 00 	0 • 
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0 0 • • 0 • • 
0 
• 
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2 	4 	6 	8 	10 	12 cm. 

p/44, • D.  Squomous aarertaces• Distribution of kerstinising tumours 
relatod to 3,ymph nods astastssuis• 

Dart oirulas a kerstimising tumours 
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ite....402nakiausgegagen 
These tumours presented a complex and interesting picture. 

Frees the accompanying graph (Fig. 22) it can be seen that there 

was a group of tumours (A) able& metastasised evert when email 

sal a group (0) ihich did not metastasise even elm large. It 

is the mined (M) group which is et particular interest because, 

et these, same are going to metastasise or have already had 

comat metastasis and the rest 	have a corgoaratively benign 

comae and sal up as the C group. 

pilterentiation: They were probably undifferentiated 

smibers of the swam= oareinereas and adenocarcinames. 

Trameentation was not * prominent feature in the polygonal 

cell caraincams. It was present in 6 ot the 25 cases. Metastasis 

in lymgh nodes Ian present in 4 of these oases. 

Mops activity's No correlation with metastesisability 

was observed. 

Magma Fifteen tumours showed necrosis of growth. Four 

oases showed metastases — a rate of 27 Per mat. 

Stemma reaction: Cellular infiltration of the tumour stroma 

and. cellular reaction at the periphery' of the tumour was observed 

in 13 cases. Only one of these oases showed lymph node metastasis, 

(Fig. a). 
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POLYGONAL CELL CARCINOMA 

0 	 0 
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0 	0 

2 	4 	6 	8 	10 	12 cm. 

Pist• 21.  Polygooal, cell ooroincaa. Strand reacticn related to lymph 
node ustastesise 

Auk circles ■ tumours showing good strata remotion 
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Inapeertien of the caeposite graph (Fig* 6) oho= that 

the metantasiaing rate of the lung camera studied varied 

little free the gorteralaverage of 41 per cent when the different 

sizes pore sonsid.ered. The tumours which were 4 an. and below 

showed a metastaziaing rate of 34. per cent, the tunoure of 8 as. 

and above 41 per cent, sad the tumours 'between 4. and e ce. 

slightly !Mow rate of 48 per cent. It is apparent that the 

lymph node metactasing rate for peripheral tumour, which is 

acceptable to the surgeon is about 50 per cent. 

cra3r with the polygonal tumours are all 4 grows (A, Bo  

C and /I) represented* The ismossitdLity of making an J C 

contrast with the 3 definitive histological types is not due 

to the paucity of oases but to the intrinsic characteristics 

et these tumours* 

%pee  

The separate graphs for the different histological tipes 

( 	. 7, 8, 9 and 10) show very striking differenoes from the 

ensposite graph and fz'aa each other. The highly malignc.nt oat 

cell torero in surgical specimens tend to be wall, and in the 

present series of oases there are no B or C tams. The 

squamoue tumours are spread out over a wide else range but there 

are no A immure. Me adenocareinoraas, which are of intermediate 

amlignancerp have au equally wide distribution but have ally c 

representative of group C. Cal/ with the polygonal tanoxia s are 



all 4 graMei (A, 	C and 31) represented. 

The frequency aM distribution at AgeOrsicultar 

intiltkPatiop is shown in Pig. 22 and %kale III. It woo so 

emeson that se had the impression that if aufficimatly 

seavehed for it vouldle found in almost all cases. It is 

obviously of importance in basmatogenous dissemination but, 

as it is as frequent in eases with as in oases without lymph 

node metastases, it cannot be or say importance in the 

present investigation*  

NYirl) 

 

dal invasion is (dearly of more important*. 

Uniksibteitly it would haw been found more often if the 

Investigation had been more prolonged but the recorded results 

(demonstrated in  the oospoeite graph, Pig. 23, aid in Table v) 

show that it is most frequent in A tuseurs and wry much lase 

apparent in C tumours* 

Tufacar differentUtion as a factor 3n lymph node metastasis 

could not be adequately s tuned by the methods used in the 

present investigation, because in the definitive histological 

toes it we not possible, as previously stated, to mak° an 

A 	C contrast* 

With increasing size Wish in surgical material means 

itemseshing malignanoy) the squimens tumours show a greater 

tendency to be keratinised (whether they are positive or negative 

with regard to lymph node metastases). 

Tn the oat *ell tumours it might be noted that of the 
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PERIPHERAL LUNG CANCERS 
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PERIPHERAL LUNG CANCERS 
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9 Oases diming rosettes 4 aimed positive nodes (44 per cent). 

With the adenocaratnemas we were surprised to see how 

many 

 

of the tamps in vow A were well differentiated. 

Min though we had previously anocuntered CAMS of well 

differentiated edeanearoinums with metastases and, cases 

which had shore only a short poet-operation survival time, 

it was still surpriiiirl that this should be so frequent. 

The trapordation results are also slipilficarit. As 

con he seen in Pig. 24 the promos is most cannon in A tumours 

arid 'a17 tleOdleatel in C tumours. 
Nothing of my interest emerged from the observations 

of sunk* medictiv. 
312 the oat cell caraisieses pose necrapie of the tumour 

WEIS present in 8 eases and of these 4 had positive nodes. 

the 9 oases shearing no necrosis 7 showed kwsph node metastases. 

,Strip4 resettivAtr has a distribution in the compotite 

graph which is the reverse at' that at the 3,ymph channel invsaion 

and fragmentation (Pig. 25) eld it is possible thlt it is more 

important* This is suggested by ease 0 3J. (cgs. 26 aM 27), 

the 45817 One* of eat cell tumour with a marked strait matters 

alive and well 2 years after egieratica. This is meltable for 

an cat cell tumour. 

It gram A is defined es those tumours with metastases 

which are 4. an. or less in diameter, and group C as those Trith-

out metastases which are 8 an. and ever, then these 2 groups 

are made t as tellers (Ta'ble U). 

52 



PERIPHERAL LUNG CANCERS 
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PERIPHERAL LUNG CANCERS 
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DISCUSSION 

The plasm for the relatively poor surgical results 

in lung cancer is not merely the malignancy of many of the 

tumours 

 

but also the very great vascularity of the organ. 

Provided the regional worth is suocessfully exedsed ultimate 

modeml depends en the ocourneme of distant metastases. In 

the lung the vascularity is so great end COUSOSIOUS inratii012 of 

arteries and veins se amen that the alumess of haematogenous 

dissemination are always high, Math of this, dissemination 

apparently takes place during the operation itself, and better 

results may be enacted with preliminray ligation of the Mins 

veins, as advocated by AyIwin (1951). The 'male on which venous 

invasion occurs appears to be important* Nohl's (1962) figures 

area eases with pees venous invasion had en 16 per oent 

4 year survival; cases without gross venous invasion had a 

40 per wet 4 you. survival* The importance of particle size 

in the feamation of metastases has been esplasised by several 

other authors, •.g. Price and Beard (1956) in speculating on 

their results with experimental emboli, and Zeidman et al. (1950) 

in tumour transplantation experiments in mice whioh showed tdr.t 

it was the else of the tumour eabolua and not the number of 

ea ls injected that mattered in the formatter' of metastases, 

also seen kr Watanabe (1954)* The vast nuebers of circulating 
cancer cells a sh have been described in saligmant disease 
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obviously must nearly on die (e. g, Regal. 2.955; 10014 1957)6 

Yam ale =Wars the great frequency Of vascular invazdon 

in ltaig cancer and the limited WOW of visceral metastases 

at pest.feertni in the average case it is almost equally certain 

that the great majority of embalming Clumps also perish* The 

Oceasional survival of suCh fragments awl the development of 

metastases *mare to be a exam process involving factors 

inherent in the tumour cells and factors in the host. 

The distribution of metastases in the body Is influenced 

by the differential blood supply and various other mechanical 

factors such as muscle contractility, and also by the metabolic 

onvirommontprovIded by the different visoera. The present 

paper &tale only with metastases in the regional lymph nodes 

but the factors dealt with (infiltration, cohesiveness, nccrozis 

and etyma reaction) are factors thich influence the develo

meet of metastases at my site. 

jaCiltralpitsrt  In It aig =oar this is mort otril:irzay 

Instanced by the iamb= of arteries and veins - which is so 

frequent as to be almost constant, 4 is a factor which is 

direat3,y concerned only with visceral metastases but it is 

indicative nr the probable presence of the process by which 

lymph node metastasis occurs, vim., infiltration of lymphatic 

ale. It is almost certain that if sufficiently seardhol 

for invasion of lymk% charnels would be found in all easels, but 

it seems likely that it MS recorded only in flour cases in 



which it was very Obvious. The recorded results show a 

direct correlation with lymph node metastasis and, as in 

the case of haematogenous metastasis, point to the importance 

of a quantity factor. Gross venous invasion is important in 

haematogeneus dissemination; gross 	channel invasion is 

important in lymph node metastasis. Hukill and Stern (1962) 

observed that lymphatic invasion was one of the factors 

associated with a poor prognosis. 

Cohesiveness: The separation of cells from the periphery 

of a growth is of fundamental Importance in connection with 

the present problem. Loss of cohesiveness in many lung canters 

shows up histologically in the exfoliation of tumour cells into 

the adjacent lung. This appearance, which we have referred to 

previously as peripheral fragmentation is the same process as 

leads to the separation of malignant cells in the lymph and the 

blood. It leads to the occurrence of tumour cells in the 

sputum, which is regarded by Hukill and Stern (1962) as another 

of the factors associated with a poor prognosia. The cohesive-

ness of normal cells is remarkable. Although the subsequent 

inflammatory chances may later induce much exfoliation, the 

most delicate epithelial surfaces, such as that of the stomach 

and bronchi, often withstand the most vigorous friction without 

much cellular loss. The cohesiveness of malignant cells has 

been studied and actually measured and has been found to be 

significantly less than that of corresponding normal cells 

(Colman, 1944; MoCutcheon et al., 1920). 
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Peorosist %sours differ greatly with regard to this 

factor rehash presents many aspects. Di the squsmous tumours 

the molls have a tendon*? to die as part of the keratotio 

practises. This takes plume sew from the vascular slava& but 

sosethmes extends right up to it. ISserasie due to inCOCia 

begins suddenly st a depth of 160 4. 180/4 tree the capi3lary 

stoma (the linen and Gray, 1955). 'fir  quite apart from 

infarctive and infective and therapeutic necrosis, there is 

also sometimes seem a nemesis ,ioh may affect the while of 

a large tumour end *lab woe be 41* to a defence meohanism 

of an essential sickness of the cells. This lack or viability, 

ehich is usually associated with tumours devoid et notastasest  
appears to be baba:isle. Th the investigation of the present 
series of lung tumours consolentioue regard was given to this 

process but no definite conclusions were reached., except 

possibly In the oat cell tumours. Here an A C contrast was 

not possible but amparing the A with the It tumours it is 

seen that 2211101•0318 Vas an Obvious featursi oat mai tuniOura 

showing no obvious necrosis — metastases in 77 per cent; 
oases shoring necrosis aetsatasee in 50 per cent. It scams 

*below that impairment of viability would be a potent factor 

militating against the survival of disseminated tumour cells. 

4tremeel reactivity: Cellular infiltration of to ours 

had been observed kr MAL-Carty as far back at 1922. He investi-
gated the longevity in a large series of oattinctass of breast, 
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rectum and a tooth and found that cellular infiltration, 

hyaline fibrosis and differentiation were important teeters 

in long team survival. Black and Speer (195 1958 end. 1960) 

in some roast papers have studied lymph node reactivity as 

a criterion of hest resists:we in oases et breast cancer and 

have found significant correlation with survival. Berg (1956) 
in a similar study of lyugh nodes was unable to repeat Mack 

and SS's findings. but in a later stay Berg (1958) 

observed beat cellular infiltration in the tumour (lymphocytio 

sad plasmanytio) was inecrtont and psobably an exhibition of 

host resistance. In ny Opinion strosal reaction is Pertains 

the most important factor in the spread of tumour. /n this 

investigatices the only oat cell tumour V) to ahem strand. 

reaction was from a patient who is alive and well 2 'bars 

after operation. or the A tenure only are case (A 3) mug 

found with a strand reaction and re-examinatice of this cetse 

showed that the response was absent at the periphery. 

Ilistolosios; tine, Ulm:  The present investigation 
confirms the generally accepted view with regard to the 

relative malignancy or the different histological types: the 

oat *ell earainemas are the most and the 'mutinous cell carol—
name the least malignant, while the adeneoarcinameue are of 

intereediate malignancy. But it seems that a closer assessment 

of malignancy no be possible by taking into account the 

anextl1ai7 factors which have Just been considered. 	the 
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oat eselltumours showed peripheral fragmentation and only 

one showed etramal reactivity; this oase, 0 24 (see Pigs. 

26 and 27), was without lyroh node metastasis end. is still 

alive and well 2 years after operation. CUT* in this case 

em hard]3 be eveoted, but the survival tixo is remarkable 

it? this type of tumour. There were no squamous to 	of  

email aisle with lymph node metastasis. Those of large size 

without mettustasis &lowed no heave:station. were well 

difftentiated end ettibited good stracal reaction in 4. out 

of 5 oases. The aderocarcinmeas gave surprising results as 

far as differentiation is (moaned. and that point is disowned 

later. There was only one Q tumour among this group so that a 

proper A - C contrast was not possible, but stresal reaction, 

lymph channel invasion and fragaantation were obviously 

signifiaint teeters (see Table VI). 

One of the great surprises of the present investigation 

was the lack of uniformity in the results obtained with the 

undifferentiated large ash polygonal group... It had been 

*TX toted that the post operation  survival in all these cases 

would be short but (using the peripheral polygonal tuaoure 

the earlier series of Walter and Pry(*) it was fob that salld 

lived only a short time while others were still alive at r a 

considerable time (see Pig 7, Appendix I II). And (looking at 

This lack or uniformity in the polygonal tumours is a very strong 
man for jak classifying the umilifferentiated polygonal tumours 
with the oat cell tumours in en "simplastic type." The frequent 
diffirentiation of the oat cell tumours is, or amine. an equally 
strong mason. 
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the PeriPhoral poll tumours cr the present series in 

Pig. 10) it is seen that they also are obviously divided 

into 2 groups: those of mall taxer aims with metastases 

(A tumours) and those of largo size without metastases 

(0 tumours), This dual nature of the polygonal tumours has 

been recorded previously as the "'neat or survival studies 
(Hoersch end 11cDoneld of the Vayo Clinic, 1953). Ihe Poenig. 

bility of asking the distinction tamediatelytty the applies.► 

tiara of the 3 factors dealt with in this paper is a matter 

of acme interest. 

Another surprising finding was the lack at parallelism 

between differentiation and malignancy, which was well seen 

with the adLnecarcinames. Five of the 6 A tumours were well 

differentiated. This was also the experience of reersch and 

reponnld who state: "The results of 'may studies that were 

carried out to classify carcinoma of the lung solely on the 

basis of grade of malienancy of the tumour according to the 

method et Brodere were soon found. to be of little or no 

clinicol. surgical or prognostic valus;" and. of Fried (1959) 

the states: "There seems to be no sustained connection between 

the degrees of cellular differentiation and the tendency to 

metastasise. It has been found that anaplastio types remained 

cenfined to the lures whereas the differentiated types metastn-

aired." Ma all groups, but especially in the edenocaroinemeep 

eraamentation, 17e0h Channel invasion end strneal reactivity 



were elmiarently cif muds greater value than differentiation. 

No help was forthootsier f the recorded results of zassous 

seeretion. 

CASAW...rs The questicat retains, hoe are these 

various findings to be utilised in practice? Firstly, the 

surgical lung canon% should be differentiated as to site 

into central ani peripheral wt's. These tsre so deferent 

that it is isepeerative that they should be oonsidered 

eeparetely. Strietly erpertkinf!; the investigation has dealt 

alweet entirely with peripheral turours but seas of the 

Onno/melons will apply also to contra/ turssurs (and possibly 

to tracers in genera). ?tut s  it is important to take into 

amount th7 Itresenee• or absence of lymph node metastasis in 

relation to tumour else. As can be seen frame censiamtion 

of Pig. 6 the larger the tumour (provided it is still operable) 

the leaser, by and large, in themalimaney• a conclusion 

ehich eras similar to that ens previously arrived at by /team 

(190) in ronnectionvithbreant tumours. This clearly divides 

the operable lueg canoers into the 3 groups, A, 13 and C, of 

progressively lessening staliglancy„ and group S4 Aids is a 

mixture of these 3 grouna 'while they are still of small size. 

Histo/ogioal typing should then be taken into oensideration 

together with the anoillary histological appearances described 

above (gross 13oph channel invasions  fragmentation and stromal 

reaction). Finally, a prognostic assessment of the once Should 
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bs soateitted to writing in order to to later the validity 
or the processe 

la bringing this disoussion to a oboe it may not be 

cut of place to question the logical basis or the Oslo 

elassilloation or lung tumours (freyberg, 1960). This 

Combinsa the _savanna cell tumours with the oat cell ttrourn 

and 3s, therefore, or no use at all to the surgeon in prog-

nostication, it is alio doubtful ir it will stand the teat 

cif time resisting its claim to be of use in aetiology, 



PROCHOSTICATICTS ON ITM TtEreRS 

It is generally accepted (Overholt and Schmidt, 1949; 

Chm.chili et el., 1950; Berrie, 1952; Ochgntr et al., 29544 

rine./ and Veen, 155; Gifford aril Waddington, 2957, grid 

rTny others) that dates with Elandularnetastanes do badly 

with regard to su rvival. tuerh node metastasis can, therefore, 

te used to obtain data with rerAra to other factors affecting 

nolionency. TO the prenent Investigation a series of peripheral 

tumours has been arranged in order of site above and below a 

lino asoording *wording to Whether they have or have not 

metastasised. They were d1vide.1 ante 1 rpeupst 'A' tumours, 

which were of small site and Showed lymph node metastatis; 

11B' tumours, which were of large eine with metastasis; and. 

the 'C' tumeors, which were of large else without any metastasis. 

The 

 

')' croup was a mixture of A, 13 and C tumours .55,hen still 

small and free frac I:lett:etude. 

By comparing the 'A' tumours with the 'C' ftwours the 

following factors were seam to be signifioant: 

1. Histological type. 

2. Fragmentation. 

3. avrinh channel. invssion. 

4. Stremal reactivity. 

Taking these teeters into account in 'M' tumours we differ- 

entiated them and predicted the prognoais. 
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There were 31 'IP tumours out of a total of 114. In 

11 of these tumours adverse appearances AO= completely 

absent, i.e. there was no fragmentation or lymph channel 

inVaelon anct a voantrorgai reaottvity was observed. Of 

these 22 tewours with a good prognosis, 4 were squamous 

oriroirnritot  3 adenocarcinotas ana 4. noXyconal cell carcin-

omas. There were no oat cell tumours Among this group. 

Complete confireation of this erovenottication must 

await the passaep of another 5 years. If the system does 

not wark, of courne, this pro, do test will reveal its 

flaws before that time. 

A. pilot test ran a1ao undertaken with the cases sheen 

in Flee, 1 Y`$ Ipeendie 1.4 in which the survival time wee 

gym. The ereeneele raz arrived at on purely hictoleeical 

characteristics and without eel !trineledge of tumour size or 

=et:al:stasis. The prognostications tyre wrong in only 2 out 

of 20 cases. The tint wee a small tereour of 1.7 om. diameter. 

Thio was an undifferentiated adenocarcinoma showing meows 

oecretIon. Praeeentation, lye:eh channel invasion and a epod 

stroeal reaction were observed. 7e considered the ratient 

would soon be dead but he ems still alive 3 yen= after ceora-

tien. Thie case had a strop etremal reaction and perheen 

rimy attentioa should have been given to it. Ihe other cene 

wee a tell differentiated edenocarcinoma of 3 cm. diameter. 

Thin plowed elveoler epreads  no frnementation end no vencUlar 



or 17 ph channel Imolai:. Although there was 110 a trawl 
reacticla it was ocateldered to have a geed prognosis bemuse 
et its being well differentiated. This patient dial 9 =Mho 
after operation« 

It is believed that with the full toots known the 

progeostioatiooe Night Wu been still nor, reliable and 
it is vith this end in view a prospective stud; is gig. 
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CONGIAZIOXIS 

The propelling inrestigations en 114 perlPhoral lung 

oarcinamas bare brendit out the fellimaing canolusions. 

Ttle relatively oonstant metastasising rate over the 

'hole raw of teaeur stiles shoved that the progressive 

aliminaticet et bed Mil. due to the passage of time, 

produces an apparent paradox that large tumours and taxman 

of long due atims tend to do better than, ci as wen as, 

small and early tumours* 

The different metastasising rates at the various 

histological types confirmed that histological t ming has 

a place in lung murcinoma studies* The differences between 

the histological types sere *uplifted when the eat-oelled 

tumours and the sipmateus-celled tumours were oespared, there 

being no C type of tumour among the oat-celled and no A type 

among the squammus-called caroincans* 

The studies 012 the local factors Aim& determine the 

spread of growth In earcluts* of the lung provided us with 

3 holm Id** as think are of impertanoe in spread at 

bramOhowis earcinuaa* They eel 

a) tragmentatits er alveolar exfoliation at the periphary* 

b) ebramml reactine* 

losph *soma invasion, 



Minresoopically, blood vascular ismudou me almost 

canistantly presseit 044 per oat). 12s, probability is 

that it is the glboi ss degree or invasion that is or significance 

iri haanatogenous insemination' 

These *tulles, it is thought, night usable reliable 

prognostications to be nude in **seated cases se lung cancer. 

With the X getup or tumours in the present series a prospective 

piognesis has boon carried out. 
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114 peripheral tueoure talmlated, aocorctibg to 

their adient feature . 
Mee 

Adenooareincea 	1 - 37 	72 to 81 

Sexenoun cell °amino= 1 - 35 	82 to 89 
Polygonal oe1Z aireinces 1 - 25 	90 to 95 

alt cell caraina©a 	1 - 17 	% to 99 
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23 11 Go LobeotGtj,y R.UeL. 5 P1~ted .. - a+ - •
H833/6J. scar

a.- II ~ I.obeotan.Y R.L.D. 5.2 ~teel • - a. - +
H2,321/6o &car

2S u 60 LobectCI%\Y R.U.!,.. 5.5 P1t1tcnted - - Y. +

Ifl::9/62 scar

26 K :4- P.netm:m- L.U.L. 6 p~ted .. - - +

Hl305/59 ectcmy r:sOU'

a J( st. IDbeotaJv L.U.L. 6 PjgmeDte4 + .. v+ - -•m8751S9 saar
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~s C!iliqmz(~

50. sex 0JZe ~e1'atidl Site Siae ~ Necroa1a Carit1' Uloccl _sonl ar ~noc1O I'1euft
(aL) (arosa) mnalca JDetastGs:1r:

28 11 71 Lobeotc:lQ' R.U.!,. ~.S ~te4 + + 21+ <11'+ ..
H20.3JI61

SOU' .

Jl 65 Lobeotaqy 1::.U.1·. 7 P1gDetecl + .. 7+ - •
H189V6J; sca:r

II 72 Lobeot~ L.L.t.. 7 P!pnted .. .. :!... v+ - -
H382/GO saar

31 )( 63 Lobec~ R.U.L. 8 - + + ~+ v+ - ..
m341/61

32 II 56 Lo'lJectclv :1.L.L. 9 p~te4 ... .. Y• - ..
m.B6~S9

BCIlP .

" F 61 Fne1aDoD- L.U.r,. :10 ?1B1I*ltod. .. - ~+ "1+ - ..
m7l./60 ectclz\y aoar

J4 Lobeotcmy R.!..L. n Piuuentod r ~- At V+ ...
H1.384I59 3CU'

" Ji( 53 ~ n.U.L. U - + - - ..
H~61 eotav

•
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m POLYGOHAL CJ:LL CABCIrDlA

80. -.z age OJeratlon Site S1a Necro818 Canty Blood ftSoular ~node PJ.euza
(em.) (Gzooaa) 1nvaaion metantasia

1 )( 68 LobectalV' L.U.L. 2.5 Pisoonted - - v+ + -
H510/62· scar

2 )I 51 Lobectav L.U.L. 2.8 P~nted - V+ + +
H253y61 scar

, )( 59 Pr1e1.IDaD- R.U.L. '.5 PigjJlented + - V+ + -
SDG83/.56 eet.aqy scar

,. J( ~ IDbectazJ.y R.L.D. 3.6 ~ted + - y+ + -
B860/61 scar

S ]I 66 IDbeotaqy R.L.D. 4- PimDented + + V+ + -
JI516/61 soar

, )( 68 IDbectaDy H.L.L. 7.5 Pi~nted + + a+ 'Y+ + +
lD.548/61 scar

7 )I 4S IA:»bectQuy R.L.L. 7.5 - + + + +
11249/61

8 II 51 J:nel.aCll- L.U.L. a r ,

+ a+ v+ + +... _... :.~ +

BaV60 eotav

, p ;,0 Pr1e1.IDaD- R.L.L. 9.5 ~ + a+ v+ + + !
Hl557/61 eotclv IIaU'
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POLlGONAL CEU. C.OO1NOUA, I • II J

JI'o. II8Z ... OptfttieD S:1te SSM Soar lfecftnI1a CaY1ty Bloo4 'l'UGtllar ItJIIllb ..,. P1etft
(em.) (aroaa) iDIuiaD .-tuta8!s ..

10 Jl 67 ~ L.U.L. 12 Pt.-tiel + - a...... .. +

SDl68t.IS9 eotaqy IOU'

U ]I 67 I.DbeotcIr R.U.L. 3 ~ted + - - - -
JIt.7J/6O IIOU"

12 J' 48 I.obectcIv L.U.L. .3 Pipmted - - ....+ - +

sa,3160 eoar

13 It Lobectalgr R.U.L. , Soar - • - - -
ft2Sl.e.!VQ

1II- M '2 ID1IIc:taIo R.U.L. '.5 J.'SIpeIlte4 ... + '1"+ - -
BS03I59 ~

15 Jl 60 lA)'beataI\t R.U.L. 3.1 pjgIIefttecl + - &+ y+ +
81537161 ..-r

16 • 58 IA1Mctav R.L.D. 4- Pipmted + ... ..... - ..
1151/62 acar

17 • 5ft. ~ R.L.L. 4-5 ~ .. - fl+ Y• - •
B116SI" .....

18 p 45 IDbeotav L.U.L. 5.5 P1Qmente4 .. + '1"+ - -
lUE05/,59

IIOU" 1:
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~"gri1k~

ao. ... age Qpoftu. Site S1ae ~ ~1a C:.;'I'1ty Bloed vuoa4ar 1fmFI1 w,,---U:' ". 1:~t."..,. <rt!.

(<m.) (G1'oea) ~ _ta~tr~~j.a

l' K lt8 Lo1IIcttaiII' L.U.L. s.~ ~ - - .. - -
SDl61V'st acar

20 M 55 LoIIooteIV L.fJ.£.. Ses a.-ted • • .. - -
~

...-r

a • sa Lo~ L.U.L. 7.5 PJaaeAt44 + - ... 'f'. - •
E2l92/60 IIOIlI"

22 » f}1 Io1lecJtcle B.Oel.-. 8 P!pctec\ ....+ - - -
SD183/61-

_r
2,) II 59 r--... L.L.D. 9 - + - - - -

112)86/61 -tao

a • SS PftM.... L.L.D. 9.6 - • • Y. - •
B2537/61 ....

2S K 43 r--... u.u.L. 10 Pi8IIDted • - &+ - +
lD.1}l/5S wtcIqf -.r
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.. <!At em&Q!~

lie. ... .. OpeatiClll Site S1Be scar 1fe<lIl0id. Carit 7 mooa. .,._Jhr lfII.ph BOde 1?1eura
(an.) (Qroas) ~ _tutaa1&

1 II 61 JAbeoteaO' R.U.L. 1.7 PS8IM"'te4 - - a+ T+ .. ..
B585/6l ecar

2 • 57 Io'bectc:a\1 L.U.L. 2.2 ~ - - a.. + ..
uroI61 aaar

, )( 60 ~ ReL.D. 2.5 Pi.lDtocl a+ Y+- -
112385/60 eotav scar

4- K 61 8egDellt- B.LeD. 2.9 pjpeDtecl .. - a+ ... -
B44J/62 ectcIV Deer, Jl 58 ~ L.I.J). 3 P:Lpented .. - a.. + ..
BUlV62

ect.aqy scnr, ., .56 IDbcotccv a.U.L. 3.' • .. ... .. -
B1260IQ

7 J( ~ Lobeotav L.VeL. 4- P1peDted - - a+ Y+ + ..
~"

.car

8 F 61 LobeotaI(y R.U.L. 5 PSFeDte4 .. - &+ v+ + -
B36~60

aoar

, 1& 51 I.obeo\aIo R.L.D. 5 P1(pmted - - .. +
BJl8)/GO l'ICJU' ¥
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IV 9At9m«l~

-.. eex .. O,pont-S- site S1:.:.e SOd" Kecro.sia CaY1~ ~ vasca1Q1" l4D!Jh DOdo :flftft
(<.m.) (~s) 1n~ _tan taDis

10 II 5' ~ R.U.L. 5 ~ + .. a. ... •
1l37O/6O ectaI\Y ao:u-

11 p 62 ~ L.U.L. 6 ~ + - .+ ... •
_22/62 ~r

12 • " I.obeotav R.UeL. 2.5 JtralS1dee4 - -
JD482/61 sc:xr

13 Il 61 ~ R..L.D. '.5 sc.r a.+ Y.+ ... - +
U1182/60

• • 57 ~ n.u.x.. 4- Pipsted + ... a. - -
1rm/GO 8CQI"

l' 1& 59 ~'beotcq' R.L.D. 5.3 ~ + - Y. - ..
8725/59 ~

J' )( 65 ~ R.U.L. ,
~ted + - a+ Y+ • +

J!7QVS9 eotGqJ 8OU"

17 II 60 LobecUao R.L.n. 6 Pi8r*lted &+ ...- - - -
JU,.51/62 .:scar
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Dla.grm!IDatio 1l1UBtrnt1ons tit 111;. periphora11\'11g

NDoura tnbu1ated on pttges 72 to 99.

DIe tuDoUl'3 haft been gl"OUl')ed mto 4 aeotiaaal

37 ac1eftOC8l'C1nanee. pagea 101 to 105

.3, squamous coli onrcin~"is. pages 106 to 110

25 p~gmal cell ~1na:nas. pages 1ll to 114

17 oat. cell oarc1namas. paeea 115 to 117

W1th1h eaab MIction the Uluatrat1on8 are mrnbered

1ft the some way as .in the Tables, in the nsoendmg

order or 81Ee. ~ metta~tads1ng tuz:ours !1reeede

tbe ncn-metAetasioins OMO. b f'o1low:lng do.tn aee

111ustratod: sita of turoour, ~h node r.1otas'bcis,

ecarrcd aren.s ana cavities.
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ADENOCARCISCUAS 
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SWAM= CARCINOMAS 
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POLIGONAL CELL CANCIECUAS 
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The tallswing observation. are Maratha:its of the 

present investigation* They have way an indirect bearinyr, 

OS the title or the thesis and are. therefore, presented 

as an ePPendie. 
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AMMO= I GO 

The Premegotire Duratkon of 2inetoas 

AilLgainLliMaridelnaUlagig&USIMASSII 

It is well reoegaised that Gaminess of the lung on 

*rim in ray part of the bronchia tree. awe does, however, 

WM' tO be a apeoiel pecidileeticis for the largest brenehi 

and the peripheral, the latter being situated in the hilar or 

sztrirtilar miens or the lung* 

The great majority of the *nom *rising in the major 

brenchi are infra Ieunahla in the early stages and, in this 

papery reiiihenceforth be termed as simply central tumours* 

It was thought that this investigatice would be 'worth 

doing as the peripheral type of tumour is net the rarity that 

is presented in recent literature (Aokerecui and Del Regale, 1954; 

1959; Pried, 1959;  wants. 1960) but in operetta* 

oases is more ocasaen than the central type (welter and Fryme2  

1955 b). 

One might meat symptom histories of °antral ttraourt 

(1*** tumours arising in the main, lobar or segnental brenchi), 

to be different from those shish are estra-hilar nnd at e, 

This is legcloa 'heart's* the former would more quickly give rise 

, #e obstruetten* 

The site at Origin at se 	'sr of the lung has an important 

bearing an the duration of sysptems Were diagnosis* This has 
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been knoen for some time to poo210 etudjing lug canOtre *DI 

has bean aleoently 0:613Cated on by 'Mater and ?ryes (1955 b) 

Ikbyer 4956). Yet Dime31 (1959) states that "the site 

wears to have little effect an the is 	or history 

Wore diagnosis." 

To re-ex ins this problem it *s decided to survey 

the sairdoel histories or surgioaLly mooted oases or primary 

caroinomas er lung, only cases where the site of origin was 

definitely reemanisahle being inaluied. 

ridsdalmustsid  
Out of a large number of resented specimens (430) 175 

cases Were studied. This amber is emegxmed or cases tram 

several hospitals over a period of 10 years. This is considered 

to be a fairly representative sapple.f  lie *election ma made 

unless the site of origin mks eetabliehed. The specimens 

were fermslin-fized andesemined tri slioing them in the para-

hilar plane and looking for bronchial imolvement, alveolar 

spread*  retention phenomenon, pleural involvement, scarring, 

pigoentatien, vascular invasion and bog* node metastases. Or 

the 175 cases studied 116 had been part of! previous histological 

rid anatomical. studies tor Walter and Pry** (1955). 

There Isere, in all*  65 central Sig 110 peripheral tileUree 

The length of history was taken tram the clinical notes coming 
from specialised hospitals and departments. It was, however, 

Ibere ewe as many eases as could be procured. The only criterion 
in selection ear' o the ability to identity the site as Pestilent' er 
central. 
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rather surprising that in visor of thm interest being shown 

in the relationship between smoking ami beg after it was 

mat possible to analyse smoking from the clinical notes. 

area mum that had the remotest Ammo* at being a 

asconiary was totoluded. 

the tumours were not wowed regionally as has been 

the usual pro:tine because although ths rapidity with which 

obstoimotten migAt **our in the different regions moy yea,, 

the purpose roe to mokke a olmariout comparison between tumours 

which were likely, on Atom:mat or their anatomical situation. 

to amuse ototouation aryl those iddah were not. 

MOM 

Peripheral tumours tended to be larger tumours with 

shorter histories as compared to control tumours (Appendix / As  

Fib. 1 and 2). 

Average also 0 peripheral tumours 5.897 eta. 

Duration at symptoms 	 3.271 months. 

Avers. else at cantral tams 	3.385 so. 

Duration of symptoms 	 8.519 months , 

Size difference 	 2.513 0.334 

Time difference 	 4•20:: 0.992 

The calculations were made 1 Dr, C.C. Spicer of the 

Imperial Cantor Research PLU4. lire differences were regarded 

as statistioally oiplifioant• 

There was a difference in the presenting local vim-4ms. 

12:t 
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1210111116.11616astimis 

0eateals Peripherals 

31 17.750 30 (27•Z) 

(29.) 19 (17.0) 
13 MO 31 (28.40 
is (27.7,) 

	n 474.3A) 
15 (23%) 
	

6  (5.5%) 

ow* 
ameoPtoss 
Iin 

Acute tetrila 
euset 
DieInean 

with central lama cough vas the prodealnating Presenting 

cymplass. It vas present in almost half the came (41,7 per cent). 

In the peripheral laeseare, home ter, pain Vas the met prominent 

tmtess, bad present in 28.2 par cent of amess• 

1t see ivith cough and hasseptgele us added the figures 

yew more nutrkedlx. 

arced* *technic eras Present in 13 central and 31  Peri-

pheral teem 2be total represented 25 per cent of the cases 

review& 

Mere then 20 per cent of the peripheral brows had been 

discovered 'by Masa teiniature radiography, mr,  were **casaba 

findings in routine ionreetisitione• 

lbeeeptpale me, as expected, mere prominent sa the present- 

int aymptem in the central bps of turcur, being present in almost 

30 per *eat of cases. it was seen in lees than 20 per cent or 

the peripheral group, 
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Drones as a presenting onstage was rare often soon 

vith the central type of case (23 per cent against 5•5 per cent 

in the peripheral oasee)* 

Coo at the major difficulties in the study of lung Gamer 

is the stew* of a midterm eiLiesifioation• Due to the laek 

of uniform *riterie it is net poesible to strictly ampere 

sortie of awes fray different centres. 

Pres a review et literature it was found that r suth 

eawerisan with oentral and peripheral tumours had been made 

tv previous limiters. This has already attraoted considerable 

attention, an ammirt st el" 4950 *Wolf nit is patently 

unseumi to group together as oreseoted eases of aqueous toll 

ciartinonal as 	patients with wall solitagr softies 

and patients with hemaaploses and narked weight loss who have 

rung:Ming lesions that obstruct bronchi producing atelectasis." 

iheugh in necropsy swims it is often impossible to 

01534148  the origin of geworth, due to uninhildted growth of tumours 

(analosers  1958), it is cemporative4 mach easier in the 

reseetion cases. waiter and Pryers (1955) assessed the site of 

origin of a large series of carcinomas of lung and divided 

them into ometral and peripheral tumours' They ware able to 

tome an opinion au the sits of origin of almost 60 per cant 

(77.8 per cent) of oases. 

The results differ from those obtained tv )3igne1l (i958). 



The r,:.ason for this differ roe lien in the insistance on the 

anatcosical site or origin and not on their later end gmaer 

manifestions. • It vr...s not possible. therefere. to wee 

'with Ms statement that the site of tumour has to intim*** 

en the duration of symptoms before diagnosis. Overholt (1%9) 

In his stimulating article on the silent phase of cancer or 

the lung also mares this apparent. 

Seatilkia. 
There has been some despondency lately due to the 

phenomenal rise in the incidence of pulmonary carcinoma and 

the poor operability or cost of the cases and the meagre 

survival rats of patients undergoing surgery. limb or this 

hes been coloured 'by the misconooptice that the Mantes 
percentage of c-Artoinomas of lung arise in the major bronchi 

near the bibles, causing later symptoms and casting a non-

detectable shadow in the idler tangle of bronchi*  blood. 
Vessels and glands, ruling out early diagnosis at all operable 

Stage* 

It is thought that a reorientation is needed. = signifi-

cant number (probably the majority) of neoplasms appear in the 

lung substance in the mailer 'broschioles any true the hilt 

and are radielopically detectable (Maier, 1953). It has 

been ommlusively sheen 'by Boucot et al. (1959) that the 
as 	solitary nodule has not only a greater roseate-

'Wily rate but also has a higher 'survival rate than the 
symptomatic patient. 
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APPINDU 	0* 

It was attempted to study the post operation survival 

of the above cases. Cases wtdaah avers resioted, alter 1959 

soda not be used in this larestigation because the metztrun 

pomade survival time was not sufficiently long. But 83 

peripheral tumegUrW aM 56 central tumours were available 

Mr study and these grve interesting and signitteent results. 

It vas seen that survival had no correlation with duration of 

apapttea. some tummy with long histories did well whereas 

seam with short histories did poorly. Again it was seen 

that the peripheral tumours were teolitimaly more resectable 

an& there was greater operative mortality in central tumours 

(Appendix I B, Pigs. 2, and 2). 

The picture bootees clearer when the 2 anatomical grows 
are subdivided into histological types. It is seen that sane 
SqUADICUS careinornaa, both covrtraa and peripheral. did well 

(Appendix I B, rigs. 2 aM 3). The eat cell mareinceas„ both 

central and peripheral, all showed a uniformly bad promvisis 

(tppendix I B, 'igs. ard 5), Babe of the adenocarcinamss 

and the polygonal cell CareblOra* oleo did well (Appendix I B, 

Pigs, 6 and 7). 

The still alive and long surviving patients mra at:rutin. 

laid for blood vascular invasion and glandular spread. It 1./4 

found in these that lymph node metastasis was the most important 
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to 	weressing lb* sta.vival Lao esineer patients under- 

going insgleal reseetion. 

A meat growing Widow is to Incriminate blood 

vascular disammination solely for the poor ware,001  eve rat* 

Os lung 0111101111?* WSW* Wing voly vasculnu.,  on grairth 

coos into intimate mutat* with,  nossrous largp and mall 

trod vesoeIs,, particularly at the peripl atr. and vascular 

won is commonly seen in cost tumours. Circulating tummy 

Dills have been seen in peripheral Mood ter 12)1;011 (1955)„ 

More (1957) and others. UMW cells have also been seen 

in blood drsinizeg switical. soma sites (awn, 1955; Roberts 

et ali o  1958). 

Moore and his associates (1957) believe that the meat 

majaritr of individual circulating tttiour cells are destroyed. 

The larger tumour c‘holue Pi 	riding a suitable soil is gable 

of fanning a nidus of grovel c is the probtlble rect..= for 

the widespread metastasis or lung =leer. This clestrtIction 

of isolated ttesour cells. as opposed to altars or oltaterst  

in also evident in everirental work* ''ettanetbe 0.950 rbilla 

in Injection experiments that metastasieability wan exhibited 

tri• viable tumour cells in clumps used not bar discrete single 

cells. Pryte and Heard 4950 inferred Brain their vett on 

everimental pulatorsu7 emboli that the metasiztees sere probably 

dun to large amps and not single cells. 

ritskill and Stern (x962) round no correlation batmen 

vascular invasion and survival in their study at survival in 

adenoonroincna. 
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APPENDU 

Prof&VIPt Vat, vIndtheral eieseftemns 

It has been know for lag that oars are ocetraenly 
present in or in elan relation to peripheral lag tumours 
(Frisdrids*  1939; BileeIs* 1%3; Raab= and 4a210.2`, 1953; 
Wars and Thimel. 1950. This phenomena has not draw the 

attention it mss, as any pathologists still hold to 
the theory tint most of the leamenerf  oareincoms arise in 
the major bronchi* Ceirlami it *1. (1962) 11411 "Sksed en 
consideration or the enstasic Meal* area at the different 
portions at the entire treechlal tree, it auld be reasonable 

in (moot a higher proportion of lesions to occur in the 

esattental end subseasentel bronchi than in the main or lobar 
bronchi *...*** Needless to eV, considerations other than 
surface areas alone are involved in the luaus of origin of 
brachial tumours. but presumably the larger the area at risk, 
the greater might be the chance et tumour arising thereon." 

bi Spenoces (1562) opinion zest at the peripheral 
tumours arise in soars. Be concedes the point that the Appear-

ances at a primary peripheral tumour an be simulated by 

metastasis. la the present series the clinical history of 

each case was areal, retiesed to exclude any such 17ossibility. 
Soars were tout to bit of extremely =non occurrenoe. 

In fact it was unusual not to find scarring in relation to ewe 
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peripheral tubs tumours* $:11 acme oases *imitation ea necro3is 

might hare eteoured or obliterated the marred focus. Al 

dot 	eases have been considered as :motive. 

In 99 eases ( 6 per est) there lass definite glees and 

nieresoopi. *ride** of a pro...dating sear in doss relation 

to the tumour (Appendix 22, Pip* I and 2)* Although Priedrich 

(1938) sled WOWS  and  Thema 4990 hair'e that goat of these 

seers are of biberculeas astieleay there was no senvincing 

proof of pace .ordating tdhereolosis at the tumour site in most 

or our Osies• 
Soars were so coarsen because this series is very highly 

selected; they were sew In all types of carcinoma. If they 

are oensiderad to be an important aetiological factor in the 

origin of peripheral tai tours, as they obviously appear to be, 

the thesis that caramels of the ling is one entity is 

strengthened* Candor can arise anywhere in the lung and, 

though different histologioal patterns ay  be used for Frog' 

nestle and clinical purposes, it seem fallacious to irepute 

different aetiological reasons for their histoganeals* 

AM 	Mfg,  Comm Nch. 4011  Pen Per 9011t 
Adencalm 	3? 	34  
swoon oarcinist 	35 	28 	80 

Rilareal 	oarointesa 25 

Oat cell carchteas 	17 	16 	94 
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CM 11 21 31 41 5 

d* 	ng. 1. elan peripheral tumour 
(actimooaroiam) in the 

Ilereet seamen of the lower lobe shailas a 
aiitivat seer and with the pleura led over 
the tossim (See also Appendix xis Fig. 2). 



Appendix U: Pig. 2 overleaf 
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,4Doonaix II: Lar 0 2. 	section of tlzriourchown 
in.:ippenaix II: rib, 1, 

'21.13 ”iL=nted nnar iz plainly aeons The crowth 
reaches the adherent Lnd retmetod pleuras 

„asson5c trichrome otain 	:410 
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mann rn 

QPittati&P.A9)erintteVA Alfir 40"441,1  

It hes law been observed ter both pathologists and 
radiologists that cavitation is mem in ea:Weans* of the 

lusg (Atkin, 19311 1;olets4rs  19381 Hauser and wailer*  1940* 
*t the autarky series studied tr Atkin all the cavitating 

oarcineeas (22 cut of 93) wore at the squaws call type nni, 

in his opinion/  ens could nantidentiq predict that the 

ceritsting lareashegosin naroinese wee almeat invariably a 

ss earaineeas 
Reletsty, in his s 	of autopsy specimere, found 

cavities in 52 per cunt of the swims carelnamees  27 per 
cent et the adeneearainamas and 9 per cent of  the Wan otal 
062,00411168 • 

Ow findings with surgical spectimene wrist 

Adonecareincee — cavities in 4 out of 37 (10.8 par cent) 
was caraintne cavities in 16 cut of 35 (45.7 per cent) 

tonal ca.cinctea — cavities ill 7 out of 25 (28 per  mut) 
Cet eae11 aszeineca cavities in 1 out at 17 (54,8 per cent) 
Thus, meet at the cmvitating tumour% vows of the *Some, 

and pelygenal cell types of carednces and the oavitating Wow,- 

carcinomas and oat cell carcinomas were unusual in this Bur-jive. 
series (fit* 	Pig. 1). 
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CM II 21 31 41 5  

APIMPail 142: Fiat  1.  Lower lobe showing oavitoting 
tumour (scum co carcinoma). 



Sete eavitations are toms& either by the centre oil 

the tumour beaming anixsio base Cit the oaroinros outgrowing 

it. Meal soppl3r or i esscailer phencesans in and wound the 

tumour. ibrusliesed vessele Invaded or *eluded * tumour 

are rotten seen An the growth itself and in the periphery. 

Those ebony* sego  decreasing the blood supply. ;seduce 

aseptic necrosis of the tumour 'high ire tollesed by sloughing 

slay et the near otio oentre• 

lb woes istioli Isis observed with regard to ability to 

notestasise eor the power or invasiveness off' these oaritating 

worths • 
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