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ABSTRACT

During the last £ifty years lung canoer has emerged
from 4ts cheourity as a rare disease to b the moat common
palignent disease i1 msn. Vith the reocent nhenomsnal advances
in ansesthesia, respimtory physiclogy and murgical techniques,
this dissase bas deen mnthsiastically attacked by surgsons,
The early hopes of clinicians have not been fulf'illed becsuse
of the poor salvage rate of this dinease,

In spite of the recent publicity and intensive ctudy of
this discese, many aspects of it still require clarification.
It 49 clear that a greater understanding of setastases, their
modes of spread and the poasible factors which dstermine them
in primary pulnonary ocarvinoem is of disgnostis, prognostic and
therapeutio iuportancs and dsserves serious study.

The cul;mt macrosocric and microsaopic observations in
1, surgically resectsd primary peripheral lung oarcinomas
conatitute the main substance of thig thesis. An attempt has
been made to correlate the tumour cell typs, differentiotion,
and such looal factors as wasocular imwasion, fragmentation,
meorvais and stroml reaction, with tusour sise and dissemination,
in order to discover whether, by these means, it is poesitle to
prediot the probable clinical course.
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PREFACE

ztmuwnuentmhmmmmmnmu
to ask the right questiona, The question which this thesis
sots out to anawer is: what are the characteristics of a 1umg
tunour which does relatively wmll and those of a growth which
doen tadly? This appears o De o preper question, not only
mummudmmmmbmm‘m
irwestigaticn has provided new infarmation in related fields.

The Snwestigatioms on lung eunosr oarried out during my
association with Professor D.XN. Pryes (which we intand to publich
Iatsr in separats papers) are:
i+ A grephio Smoaientim of the differencs between omiral
and peripherel tumours when the length of pre-operation history
1s plothed againet tuour aise. TFeripheral tumoura attain an
operadility eeiling (12 am.) nearly twios that of central tumours,
This greater sise rangs wus coe of the reasoms for using peripheral
tumours in the titular Lwestigatior,
2, A grephio Ssmmstration for perizhersl sni centrel lung
tumours of the laok of ocrrelation between tumour sise and
survivel tine, A stailar peredax wes fousd by Rreyberg ani
Cheistianaen (1953) 1n surglosl breast cancer. The probedle
oxplodation is that highly maligmant tunours are operable only
when mmail while less maligrant tumours remain opsrable whan
largs, Strong evidence in sipport of this ia provided Yy the
following dnvestigatiom,



3. A gephic Gmonstration from a study of 114 peripheral
tmours thmt the metastasising rate is constant over the whole
xange of tumour sises.

& A correlatiomal stuly of histologioal appearances and
malignanay which is the subject of the present thesis.



IRTRODUCTION

Oarviroma of the lung has Deen known to pathologista
md clinioians for a long time, Agricola’ mentioned it in
the 16th omtury in the miners of Joachimsthal (Jachywov),
Bohemin, although he 414 not nderstand the disease as it is
now known, Ilasmmec (1819) mentiona the melullary ocancers of
the lung in his treatiss. The subjeat s aleo discumsed,
although mesgrely Yy rresent standarda, in the classioal text-
books on pathologionl anatomy by Hasse (184,6) and Rokitensky (1842),
Both these mordid amatamists regarded it as rare and, in apite
of the truth that man sees only what he knows, it would be
presmptucus $0 question Rokitansky, who persomally performed
about 30,000 autopsies. He regarvied the primery tumour as rare
though sseondary tumours were not unomomon in his experience.

In Baglish literuturs there are mmercus references to
e Sissass in the 19 omtury (Comigho, 19%9). It is sufficient
% mntion only & fow piensers, Among thees, Stokes (1837)
Stscusnes the diffimliy of diagnosis in 14fe in his treatise
on chest diseasen. Oockle {1505) wrote the first monograph on
intrathoracic cencer, He wns ome of the early observers to mote
the frequent metastases to the train., Benmett (1872) also spoke
of the difficulty in dlagnosing lung cancer in life, It is casy
t0 wlerstand how Qifficult the position must have been without
the modemn aids of rudislogy, btronchoscopy, biopey and qytology.

* Extensively quoted Yy Weller (1956).
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Indeed an early dlagnoais is still the goal mast sought after.

As late at 1912 idler was wable to £ind more than 374
oapen of Jung canver in the world literature, Since ithen the
diseans has reached epidemic preportions and the literature
has beoome voluminous, in the past 50 years lung oanoor has
amerged from comparative obsourity ¢o be the most ocommen
mligrant diseans in men (Riglon end Kirchoff, 1961). It is,
after coronary diseass, the second most frequent ccuse of death
in afult men. The Reglstrar-Cemernl's figares are ample proof
of thia inorense.

1950 1955 1960
Death from malignont ¥ 10,219 1,71 18,882
neoplacms of trachea,
tronchus and lung F _1,078 2,438 3,128
Total 12,197 17,199 22,000
Death rate per 2,099 2,309 2,419

1,89 1,93 1,975
s 52
67 89

Death rats per million
from neoplasmg of traochesn,
xonothius and lung

BHoE O wm R

Though & ommparison with earlier figures shows a much more
spectecular rise, figues only from 1950 are quotad xs it is
thought thet nisdisgnosis in lung cancer cases would be come
muwmmumm. Even 80 an {0 per oent
increass in the totel mumber of deaths is seen which cen hardly
be anaribed to enhanced awareness of the disease, It is, there~
fore, iffiouls to conour with doubts expressed by Pried (1959)
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apd Willis (1961) on this inereassd inesdence, '

Great advances have been made in the petinlopionl aspect
of this ddscase. Smoking and air pellution by industrial
fiaes are faotore with vhich defiinite correlation has been
found (Compbell, 1936; Hammond and Horn, 1954; Xotin, 1956;
Doll and F311, 1950, 1952, 1954, 1956), It was surprising,
therefore, how incorplete the alinieal notes of the present
scries of canes were in this reaneot, It vas oommon to find
"retired" stated as a2 patient's cocwmation, and for no mention
t0 bs mude of smoking habits,

It in only sinoe 1933, vhen Grahem peri{mmed tic first
suoossaful pneummsotany for caruinome of the lung, that patho-
logists have been able to study lung tumours defore post-mortem
changes coor. In this we are mush moye fortumate than the
clder generation of patholegists. It ia now possible to ace
rvimary tumours of the lumg in all stages of ewolution - frem
metaplasia and atypla to frank malignancy and metastasss, In
autopsy ouses one is ofton handienpred W distortion of the
grosa ohatomy Gue %o overgrowth of the tumour and sxtemsive
motastasis. Often the site of origin is irretrisvably obsoured,
Undoubtedly thie 4s one of the reasons why the sat oell carcinoma
mesqueraded under the name of mediastinal sarcoma wntil Barmard
(1926) estadlished its epithelinl erigin.

During the past three decades the discese has beon attacked
enthusiastionlly Yty surgeons and rediotherapists, Surpiesl



resootion is the only form of trcatment available at present
vhich off'ers the suitable patient any chance of oure.

With {he great improvement in operative tochnique and
advences in cnacsthesia the imucdiate cperation morinlity has
been greatly reduced, Yei the overall survival rate has not
cthorn the expected rise, “herc in all this does pathology
ctand? Aceording to Fried (1555) "the micrescopic or mocroe
seconic classifieation of prirary carcinoma of the lung has not
yet provided dependable erditerda applicable to prorncsic or
treatment sovsee In the purglonl treatment nhat rrogresc has
been made is due esgsentially to improved technical metheds
rather than to better undersianding of the merphelogiomml
chamater of the oclls or of the patierns of the turowr.”
There is wndovbtedly saxe truth in this critioism, and it
constitutes a challenge which should be met,

The purpose of this thesis 1s to re-examine without pro-
Judice the rclative malignancy of the warious tumour types and
asearch for speeial points in the histology vhich might help 4n
prognosis,

1
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‘he problem which has besn stated before was to ocorrelate
in the murgioally resected apecimens off lung oancer the
histologioal appearences associated with malignant and relatively
mm.vmnthrﬁunpumutmlm
preforred far this purpese btecsuse of the better histology ond
less advonoed state of the tumowrs.

There aro ssveral ways in which tuaours may be arranged
in order of mmligheangy. ihe method amployed in this investiga-
tion was to arrangs the tumours in order of sise above and
below & 1line according to whether they were or were not assodgi-
ated with Jymph node metastases (Pig. 1).

>

=  Inroasing sise

PMg. 3
{oe0 text abowe)
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Arrenged in this way timours A (small tumsours with lymph node
metastases) are odviously the xest malignant and tumours C
(large tumours witheut metastases) the least mlignant. The
Smours B are of ixtermediate maligmanqy and the M tumours are
mimed, Cue wiuld expech those umours to 4o bast which are of
sise M tut have ths histelogy of C. |

mﬁuwmdmummm
mrtastheses axe move csovoniently stulied with peripheral tumours
than with sstrel tumours, because with tw latter the tumour
arises in oo aloss prexinity to the hilar glands end ane is
%0 dopenint on the surgeon fer the provision of the mediastinal
glands, The periphersl lung tumours were nore satiafactory also
fer two other reasons. They remein operstle longer than centrul
tunouzs (Appendix X, Fig. 1) 50 that they provide a wider range
of tuour sise. Peripheral tumours also inelude all histological
tyres shersas in osmirsl tumours the adonocarcincmas are rere
and the polygomal types otmmon, There is ohe possible drawback,
f.0,, Detastatic tumours from other parts of the body are more
1ikely %o masquerads as pavipherel lung ttmours than when gentral,
Speuial care was taken againet this possidility howover (not omly
ty the alintgians Dut also in the magresoopic examination of the
speotmen). A1l slinicel notes were serutinised to exclude all
caaes shish hed a previcus mmlignent tumour.

The tumours were all thoroughly sxamined histologically.
No more sttantion was paid to the contrusting histologiosl groups



A and O than #o the other groups B and ¥, 1,¢, the examinations,
often todious and prolonged, wers carried sut without prefudice.
The histologioal classifioation adopted was that of
Walter and Pryee (1955). The histologioa) types are shown in
Figas 2, 3, &y 50 This is easentially the sams as the clasai-
fioation feliowed at the Meye Olinia (lMoersch and McDomald, 1953).
Apart from histelogical typing the points selected for

tpesial cemaideration were:

1. Heod vasculsr infiltration. Only those cases were oohi-
sidered poaitive which showed tumsur cells infiltrating through
the intima or thremhi of tumowr in the lumen of the vessels,
Care was taken £0 swclude ony "oarrys." Ne distinotion was
mmm.ﬁ-emm,wum«umm
inoluded.

2,  Iynph wvoscular infiltration. This was undoubtedly present
m.mummwmmmammmma
which showed adwious lyxph chamnel infiltration are presented.
3¢ Feriphersl fragrentation. A1l cases where therc was
exfoliation of tamour eells in the alveoli were carefully noted,
% is thought that this is an expression of the loss of mutual
adbesivenses of tumour oelle and their x2obdility,

he Mitotic activity.

5.  Recwosis of tmoenw.

6, Stramal reectiom,
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The speciams were £imed by fil11ing with formol saline
in the mamer which is widely preotised 4n thomcie patholegy,
Al after fimation exoised by porassgittal slicing. I all
cases photopraphs were taken or dlograms made of the tunours
md the amteoicsl and groes strusture wee deacribed.

ﬂlmnahhnﬁNmmuwamsdﬂntm
for histelogicsl stuly. The routine stains used woro haems-
Soxylin and eosin, Yeigert's elastio and “outhgate's mucicarmine.
The HirefislA spesimens were also stained with kasson's trichrens.
Lany seeticns of tumtur were also stadned with Aleicn hlue and
periodis wold schiff for mwin, Lendvim's pioro-dallery for
£ibwin snd Use-Bupperhwin for plesa oclls.

A1l availahls lymph nodes were seotionsd and misrossopically
sEsmined - a total of 997 noles, or an awrags of 8,% per
specimen, Serial seotioning of mecressepically twgative nodes
was done 1n 20 onses Wt the practice was Adscmntinued becutwe
of negutive results,

Fote wus always talen t0 make a distinotion bBetweon meta-
statio and direet eneroschment in & lymgh node, A tumour was
oonsidered positive whother one or more Rodes were metastatioally
involved, |

Attespta were paic 1o (ruoc the presence of Pitrin in and
arcund pulmonsry tumeurs with tho hely of Comms® fluorescent
techinique (Coors end Ksplan, 1950). O'lLsarw (1958, 1500)
bhas sugsested that {ibein 4a laidd down Ny o eolls ac o



soaffolding or matrix on which they can grow. Extravascular
£iYrin has boen demomatrated in some human tumours Yy
Hirsoto et al. (1960). Crawford and Woolf (19560) showed
that the flusrescent antitody methed was muoh more sensitive
for the dsteotion of fibrin in the tissue sections than
oonventional histological stains. Our results, however, were
not promising and 0'Meare's findings oould not be confirmad.



NATERIAL

The series of ®umour 5 tudied comprised 1L specimens
(100 specizmens from Herefield Hospital® and 13 from St. Mary's
Hospital). These cases were selected frem a consseutive
series, JTwenky-tuwo of the cases were mmmooms, &6 ware
1obeetemies, and 6 ware sageentectomies.

The salisnt features of the cases are presented in
tabular form on page

3ite of tumour
Right ek

Upper lobe 41 Uppcs Jode 3

lower lobe 25 lower lobe 13

¥iadle lobe b Wl
| 7

In the Jower Jobe the dorsal segeent on the right side
coitained 17 tumeurs sad the left dorsel segment oontained
10 tumoure.

he upper* 10bea and the dorsal ssgeents of the lower lobes
were the sites of imors in 99 cases. There were ocntly 13 cases
in the basel segnents ef the lower lobes, Mistslogy of the
cases is show in Table I.

*1¢ 48 doubtful if the project would have been possible without
access 0 the wealth of material at Harvefield of peripheral lung

tumturs swosntly forthomming as the result of mass radiogrephy.



Histology of 114 Reseoted Peripheral
Iang Concers Caupared with Welter
and Pryos's Periphoral Greup

Tahle I

Hatologieal m. Pressnt Series  Walter & Pryoe 1955

No. il No. o
Adenoocaroinoma 57 32 27 Rn
Squamous oell 3 1§ 35 L
caroincpa
Polygonal oell 25 22 13 15
oarednoma
Cat oell 17 15 11 13
cavoincma
Total pyIN 86




RESTLTS

The cbeervations showed that histological fype was of
the Cirnt importance (Pig. 6). As is generelly accepted the
cat-oslled type wes the moet malignant. The leest malignant
was the squamcus-cslled ¢ype. The adenosarcinomas were of
intermediate malignany but weswe assnciated with much wider
degrses of Aiffeventiation. The dispersal of netastasis was
moyve widespread, The pelyponal osll tumours (shich are the
wndifferentiated sdenocarcinomes and squamous ceveinomas) sre
considsred separately.

st o)l carcincms

2w average szise and disperssl ves smllier than any other
group, The average sime was i om, end the soatter between 2-6 om,

he metastatic rute to lywmph nodes was highest. Zleven of
s total of 17 tumocurs were positive, 1.,0. 65 per camt (Fig. 7).

Squemous carcinoms

The avsrage size was 6.2 as, The tumours were acattered
over 2 widemngs (2-11 em.).

he metastasising rate to lymph nodes was less than any
other grewp. Eieven cut of 35 tumours ehowed positive glands,
f.e. 5.5 por omt,

It should e noted that delow 5.2 an. there were 13 tunours
deveil of sy meisntasts, Even above this sise the metastasising
mate was only 50 per cants 11 tumours with and 11 tumours without



motastases. It ahould be oarefully notsd that this benign
type of growth when of large sime does metastasise, (Fig. 8).

Adenoggroinone
The tumours varied in sige from 1,5 ems to 10 cnm,, the

average sime being 4.25 as, It was quite obvious from a con-
sideration of sise alone that these tumours varied widely in
mligneney, The average size was olose to the cat ocll tumours
while the size range corresponded to that of the squamous
tunours, 7The netastasising rate was intemediate, There wore
15 tusours with and 22 tumours without metastases, a rate of
40,5 per omt. (Fig. 9). '

Folyjenel cell cerginome (Undifferentintsd squamous and
adanocaroincras)

The timours waried in size from 2.5 om, to 12 omn,, the
svarage size being 5., om. The average sire was intermediate
between that of the squamous carcinaras and the adenocarcinomes,
while the sise vonge was oven greater than that of the squamous
carcincmes. The overall metastasising rate was L0 per cent,
which is similer ® that of the adencosrvincmas, The metastatio
btehaviour of this growp, however, requires comment. The mubers
thinned out between 4 o, and 7 om. a0 that the group appeared
poaaibly to Le oomposed of two goparate entitiss, This is a
oonception whioch we had previously entertained about the growp
from purely morphological considerutions, (Fig, 10).

The essential findings are presented in Table IT,



PERIPHERAL LUNG CANCERS
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OAT CELL CARCINOMA
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Fige 7+ 17 peripheral cat cell caroinomas of lung, Distritution
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SQUAMOUS CARCINOMA
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ADENOCARCINOMA
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'POLYGONAL CELL CARCINOMA
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Fig, 3 25 psripheral polygonal cell ocaroinomas. Distritution and sise
" of lymph nods metastasis,



adle II

Metastatio rate, average size and sixe range
of the different histologionl types

flistological Metastatie Average sise Size range
tpe rate

2den0=- L0.55% 425 1,5 - 10
carcinom Be5 oame
Squamous ns 6,2 2«11
carcincma 9 om.
Polygonal Lo Sedt 245 = 12
cell carcinoma 545 om.
Oat oell 65% Le2 2=6

caroinoma ' 4 om,




BISTCLOGICAL APPEARANCES
With each tumour type attention was directed partiocularly
to the following histologicel features which it was considered
mizht be of inportance in cases with metastasesn:
Vascular infiltration (of veins and/or arteries).
Similar infiltration of lyuphatico channels,
differentiation of growth, fregmentation of the
advancing edge (? nature of advancing edge, i.c.
peripheral fnmuﬁm or ompression).
litotic aotivity and necrosis.
The reactivity of the host cells was sleo carefully
scrutinised.
Jagauler invasion
This vas s0 comon as to be of doudbtful significance,
One got the icpression that if scriocusly searched for this
would de present in almoat every case, Actually it was observed
in 96 cases, i.e. 8,2 por cent. The data is more fully
presented in Tables 3 and 4. (See Fign. 11 and 12),
Lyzphatio channel invusion
This was undoubtsdly present in a larger mrber of cases
than the muber in which it was seen. But as an obvious feature
it definitely appeared to have significonce so far as lymrh node
metostasis wns conocerned,; (Pig. 13).
The data is presented in Table V.

n









Ingidencs of Vasoular Invasion in the
Hiatolegical Types of Feriphorel Lung Cancer

Thble I
Mistologionl Arteriea Veins Arteriss R “of
type : aleme = alone & veins vasculer
' invasion
Adanyo
on, b1 4 6 6 16 9 78.67
Squameus
o, 35 S 312 8 S 82,87
Folygonal
oell ca. 28§ 2 12 8 3 8g;!
Oat cell
otal 1 5 32 3 18 8.2
(62,

The figure in tenckets indicates ¥ of gross vasoular invasion
as obgermed YNy valter and Pryse (1960) in periphcral tumours.




Takle IV

Vasoular invasion and lymph node metastasis
in 13 peripheral pulmonary carcinomas

Nuxber of FPeroentage Arteries Veins Glandular

onsen invaded invaded metastases
12 30,5 N - -

i3 114 + - .

19 16.5 + + +

a3 17.5 + + -

20 17.5 - + -

22 10,5 - e +
-3 2.6 - - .

15 13.2 - - -
w, 9.7




Talle V

Relationship of lyaph chammel invasion

and metastases
Histological Cases with lymph Cases without
type channel invagion  invasion
Adeno- 7 oages 30 oagen
oargincoa (mets, in 57%) (mets. in 37%)
Squamous 6 cases 29 cases
carginoma {mets, in 507) (mets, in 26,’)
Polygonal oell 3 oanses 22 cmues
caroinoma (mato. in 667) {mete, in 227)
Oat eell 9 onses 8 cages
ocarcincoa (mets. in 887) (mets, 4n 3&7)
25 enses 89 cases
(mets, n 687) (wets, in 33.77)




Rifferentiation

The inportance of this with regard to malignaney has long
been recopnised, Y

. In lung cancer 4t 4s on cbvicus feature in the squamous

and the sdanocercincmatous tmeurs. Gnly resently hovever
(Walter and Pryce, 1955 and 1960;  Aseopardi, 1969 has the
aifferentintion of rossttes, tubules ond foliated sheets been
recognised as a marked feature in many cases of gat oell
tunour, even though its occurrwnos wee well desoribed an far
ﬁck as 1528 (Sheman), The undifferentiated members of the
aquancus caroinomes -admmmmoftonvnot essy to
stinguish and are grouped together as polygonsl tumours, |

Erageentation

Alveolar exfoliaiion of tumn oslls at the perishery is
& feature of lung carcinam. It is undoubtedly helped wffm
steusture of the lung and the constant movement, Fragmentatiem
is prodably dus to loss of adhesivensas between the tumour
oeills, This appearn to bo of sipnificance dn the A - C contmst,
Data is presemted in Teble VI. (See Pig, Uy ond 15).

Mitotio activity

This varied widely in the different groups nnd no correla=
tion with metantases was observed, |

Necroeis

Necrosis of fumour was present in a larpe npgnber of' cnsesa.
Data 18 presentsd in the results. - -






Stoem), resctiocn

Oallular infilteation of the tumowr, especially at the
argin, ws studied, This was chammoterissd Yy a predominanos
of lysphouytes and plasma 0slls; some eprinkling of evsino-
phils and polycayha was alse present, In a few cases glant
osll xeaction was obeerved, Seirrhous resction in the tumour
and fitwosis at the periphery were also studied (Pig. 16).

A2 Ont oel) osroincem

As can be seen in Pig. 17, of the 11 cases with metastases
! were differentiated (36 per cent).

OF the 6 cases without metastases 5 were rosetted (i.e.
83 per omt).

It will be noted that all but ons of the 8 wndifferentiated
tumours (88 per cent) had given rise to lymph node metastases,

The osll size aleo seens inmportant (see Pig. 18). Only
2 of the 11 tusours with oetantases were of the large oell tyre
{440, 18 por ont), while of the 6 tumours without netastases
b wers of the large ool type (i.e. 66 per ocent).

Deguentation was present in all 17 ceses,

Mitotic setivity: YNo eorrelation ws found botween the
frequmay of nitesis and setastasis.

Focxvois wa a prominent featwre in 8 of the 17 cases, OF
ﬂmawmhum It is possidly related to o factor
(extrinsic or intrinsic) which influencss metsatasis, Thus, in
the 9 cases showing no obwicus necrosis, metastases were present
in 7 oases (77 per oent).
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OAT CELL CARCINOMA
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Fig, 17. Differentiated and undifferentiated cat cell tumours.
Distritution acoording to sise and lymph nods rotastasis,

Dark ciroles = undifferentiated tumoure
Open circles = differentiated tumcurs {rossttes or tatules ots,)



OAT CELL CARCINOMA
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Fig, 18, Ot coll carcimum. Cell sime related to lyrxph nods metastanis,

Dark oireles = sma)l celled tumours
ommm-mumam



Yasoular invasion was present in 29 of 35 cases (see
Pig: 19 and Table IIX in which the ineidencs iz separately
given for arteriss anl weing),

Eighteen of the 35 sqummous Gimouars vere well &ifferen-
tiated and keratinised., In these, lymph node metastasis was
presant in 5 {26 per cent). |

The enly cbeervation of note was & slightly greater
tandenay te beratinisation with inoreasing tumowr size. Thus,
in the 6 tumours below 5 an. it was not & feature, while in the
29 tumours of this sise and over it was present in 18 ouses.
(62 per ownt) and in the 7 tumours of B an. and over it wes
presant in 5 aases (71 yer owmt).

It 1s doudtfil, howewer, if this has any influence on the
motastasising rate to Jyph nodes (Fig, 20).

A11 that oould B concluded was that increasing tunme
size in surgioal material gees with decreasing malignancy and
8lso with inereasing keratinisatiom,

s dspogarcinces

| There were at least 6 tumours which could be recognised
as A'a Dut only 1 cmmmbiemk"htmmm
48 not porsidle. ‘

Aotually, bovever, there is nothing in this data vhich in
any way supports the gensrally acoepted view (and our om pre-
oonosived idess) that differentiation is associoted with lesser
Balighency. OF the 6 A tumours all but cne were well differentisted.
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SQUAMOUS CARCINOMA
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Fig, . Squanous carcinoma, Distribution of keratinising tumours
related to lyngh node motastasis,

Dark oircles = keratindsing tusoure



These tumours presentsd a omeplex and intaresting picture.
Pran the acomopanying graph (Fig. 22) it oan de seen that there
was a group of tumours (A) vhich metastasised even when smell
and a growp (C) whish dd not metastasise even shen large, It
is the mimed () group which is of partioular intereat decause,
ctﬁnu.mmpimtonﬂnﬁuhoaunummym
oocult metastesis and the rest will have a ommparatively benign
oourse and end up as the C group.

ffersntiation: They were prodatly undifferontiated
mmbers of the squamous carcinomas and adsnocareinomas,

Frupentation was not a prominent feature in the polygcml
o8l] carcinomas, It was present in 6 of the 25 cases. Metastasis
mwmmmmuwm‘um.

Mitotio setivity: No correlation with metastasisability
was obsarved.

Nogrosly: PFiftesn tumours showsd necrosis of growth. Fouwr
cases showed metantanes - a rute of 27 per oent.

Strome] resetion: Cellular infiltration of the tumour atroma
and oellular reactiom at the perirhery of ths tumour was obscrved
in 13 cases. Only one of these cases showsd lymph node metastasis,
(rag. a).
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POLYGONAL CELL CARCINOMA
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Folygonal ¢ell ¢arcinoma, Stromal reaction related to lymph
nods metastasia,

Dark circles = tumours showing good atramel reaction



Inspestion of the camrosite graph (Fig. €) shoms that
ihe metaninzising vate of the lung cancers stulicd varied
Jittle from the genoral average of 41 per cent whem the different
sizes vore considered, --‘ma tunours vhich were 4 em, and telow
shoved a metastasiaing rate of 3L per oent, the tumours of' 8 om.
snd sbove 41 per cent, =nd the tunourw between 4 and B an. &
s1iohtly higher rate of 48 rer cvent., It is apprarent thet the
Iyerh nods metactssing rete for perirheral tumours which is
accertable to the surgeon is abcut 50 per cant,

only with the polygonal tumcurs are all 4 grovps (4, B,
C and ) representsd. The impoeaibdlity of making an 4 =~ C
omtraat with the 3 definitive histologliosl types is not due
0 the paucdty of cases bDut to the intrinsic charactericstics
of these umours.
Matologioal fypes

The separute grapha for the different histoalogical types
(Pigs. 7, 8, 9 and 10) show very striking differences fram the
opogite graph and from each other. The highly malignont cat
o211 tunours $n surgicsl specimens tend o be smsll, and in the
present peries of cascs thexre are no B or C tumours, The
squamous tumowur's arc spread out over a wide aime range btut there
are no A tunowrs. The adenocarcimamas, which are of intsrmadiate
malignanay, have ab equolly wide distribulion but have only ome
represmtative of growp C. Only with the polygonal tumour's are



a1l 4 grows (A, B, C and X} represented.

e frequenay and distribution of hloed vascular
xfiltration iz shown in Pig. 22 and Teble III. It wns so
omson thet we had the impression that if sufficiently
sserched for 41t would be found in almost all onses. It is
obwicusly of impertance in haematogenous dissemination Bbut,
as it is as frequent in oases with as in cases without lymoh
nods metastases, 1t camwt be of any dmportancs in the
present inwestigation,

Jymeh ghermel {wyagion is clearly of more importsnoe.
Undoubtedly it weuld have been found more often if the
investigation had been more prolongsd but the recorded results
(Gamonetreted in the oomposite grarh, Fiz. 23, and in Tablle V)
show that it is moat frequent in A tumours ond very much less
apparent in C tumours, |

Dpour differventiation as a factor in lymph node metastasis
oould not be adequately s tulied by the methods used in the
present investigation, because in the definitive histological
types it was not possible, as previcusly stated, to makc an
A - C oontrast.

With inoreasing sise (vhich in surgical matertal means
diminishing malignanay) the sqummous tumours show a greater
tendency to be keratinised (whether they are positive or negative
with regard to lymph nods metastases),

In the ont 0ell tuours it might de noted that of the
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PERIPHERAL LUNG CANCERS
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9 cases showing rossttes 4 showsd pesitive nodes (4. per cent).

With the sdenocarcinomas we were muprised to sce how
maity of the ttmours in group A were well differentintad.

Evenn though we had previcualy smountered onses of well
diffeventiated adendoarvingras with metastases and casen
which had shownt only a short post-eperstion survival tine,
1t wan atill smerising that this should be so feecumnt,

The fragmentation results aye also aigmificant, As
mhminm.ﬂpﬁn”mhmtmmAhmws
and very unoosmdn in ¢ tuours,

Yothing of any intareat emerged from the ochservations
of mitotio agtivity.

In the cat oell carvinccas gross necrosis of the tunour
wns present in 8 capes and of these 4 had poeitive nodes, In
the 9 oases showing nd nscroais 7 showed lyeph node meiastases,

Strepal reactivity has a distribution in the campozite
graph which 48 the yeversze of' that of the lysph oharnel invncion
and fraguontation (Pig, 25) and 4t ia possible that it is more
inportant., This is suggwsted Yy ceee O 1. (Figs. 26 ana 27),
the only gase of oat osll tunnr with a marked strem-l resotion
alive and well 2 years sfter opsxation. This is yemarkable for
an oat osll tumour,

It groun A is dofined as those tumours with petastanes
vhich ave 4 on. or less in ddemeter, and group C as those with-
out netastases whioch are 8 an. and ever, then thess 2 groups
are mede up as follows (Table VI).
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PERIPHERAL LUNG CANCERS
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Table VI

Histological charegtoristies of 16 grow A tumours
 (early metastanising) and 10 group C
(Reus melignant) tumours

oases $nvanion tion Reaotion
AMeto~
eavednam IN 2 3 1 (?)
Squamous
m o - - -
Folygonal osll
oareinom 5 2 5 ¢
Oat call)
oareinome .:’ R ' 7 0

8 TN 1 (%)
ReUP C
pro
earaincme p - - b |
Squamous
carcinome 5 - - 4
Polygonal cell
caroinmm b - - 1%
Oat cell
carcingma 0 - - -

10 0 0 9




DISCUSSTION

he resam for the relatively poor surgioal results
in lung cancer is mot merely the malignency of many of the
fmsurs dut also the very great vascularity of the organ,
Provided the regionsl grewth is successfully exeised ultimate
survival depends on the ccourrence of distant metastases. In
the lung the vasoularity is so great and canocervus invasion of
artories and veins so common that the chanoss of hassatogensus
dissemination are always high. JMuch of this dissemination
aprarently takes place during the operation itself, and better
results may be axpscted with preliminary ligation of the hilar
veins, as advooatsd Yy Aylwin (1951). The seale on which vcnous
invasion ogours sprears to be imvortant. Rohl's (1962) figures
exe: casea with gyves venocus invasfion had an 15 per cent
4 yoar murviwal; oases without gross venous invasiocn had a
4O per omnt 4 year survival, 7he inportance of particle size
in the fommation of metastases has bwen saphasised ty several
other authors, #.0s Pryos and Heard (1956) in speculating on
their results with experimental eniboli, end Zeidman et al. (1950)
in tumour transplantation experiments in mice whioh showed th-¢
it was the aise of the tumour emdolus and not the mmber of
oslls injected that mattered in the formation of metastases,
also seen by Watanabs (1954). The vast mubers of circulating
canoer oells which have been depcribed in rnligmnt disease



obviously must nearly all die (e.g. Engell, 1955; oowy 1957).
Then ot considers the great frequenqay of vasculsr invaaion

in lung canver and the limited mumber of wisoersl mstasztases
at pogt-mortem in the average ocase it is almost equally ocertain
that the great majority of embolising elumps alse perish. The
cosmsional survival of such fragments and the develogment of
metustases apyears to be a corplex process invelving fndors
inherent in the tumour cells and factors in the heat,

The distributisn of metastases in the body is influenced
by the differential blocd supply and various other mechanical
facters such as nuscle centractility, and elso dy the metobolic
envirormant providsd by the differsnt viscora. The pregent
paper dsals only with metastases in f.h'e regional lywph nodes
but the factors dealt with (infiltratiom, oohesiveness, necrosis
end straml reaction) are factors which influence the develen-
nent of metantases at any aite,

Jofilteability: In lung cancer this ia most sirdlingly
instanosd Yy the invasion of arterice and veins - which is so
fraquent as %o bo almost oonstant. It it a factor which is
dlxwotly ooncemed only with visceral metastases but it is
Inlicative of the probahle presence of ihe process ty which
lymph node metastasis occours, vis., infiltration of lymphatic
charmels. It 45 almoat oertain that Af sufficiently searchod
for invesion of lyuph channels would be found in all cnges, but
it seems likely that 1% was reoorded only in those ccses in



which it was very obvicus. The recorded results show a

direct oorrelation with lymph node metastasis and, as in

the case of haematogenous metastasis, point fo the importance

of a quantity factor. OGross venous invasion is Important in

haematogenous dissemination; gross lysph channel invasion is

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

observed that lynphatic invasion was one of the factors

associated with a poor prognosis. |
Cohesivenegs: The separation of cells from the periphery

of a growth is of fundamental Importance in connection with
the present problem. Loss of oohesiveness in many lumg cancers
shows up histologically in the exfoliation of tumour cells into
the adjacent lung. This appesrance, which we have referred to
previously as peripheral fragrentation is the seme process as
leads to the seperation of malignant cells in the lynmph and the
blocd. It leade to the occurrence of tumour cells in the
sputum, which is regarded by Hukill and Stern (1962) as another
of the factors essociated with a poor prognosia. The cohezive-
ness of normal cells is remarkable., Although the subsequent
inflammatory changes may later induce much exfoliation, the
most delicate epithelial surfaces, such as that of the stamach
end 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
(Coman, 19%44,; McCutcheon et al., 1943},



Becropis: Tumours differ greatly with regard to thia
factor which presents naly aspeots. In the squamocus tumours
the oalls have a tendenyy to die as part of tho kemtotio
prooecs. This takes placs swmy from the vasoular atroma but
sometines extends right up to 1%, Neorosis dus to anoxia
dogine suddenly at a dspth of 160 - 180 4 from the ospillary
stioma (Themlinsen and Geny, 1955). Then, quite epart frem
Infarctive and infeotive and theropeutio necresis, there is
aleo sometines soen a necrosis shioh may affact the whole of
a large ttmour and which may be dus to a dafence mechanianm
of an essential siokness of the oells. This laok of viability,
which is wsually assoolated with tumours dewoid of metastanes,
appears t0 be intrinsio. In the Investioation of the present
peries of 1ung timours oonsofientious regard was given to this
process dut no definite conclusions were reached, exoept
POsaibly in the oat cell tumours, Here an A - C contrast wes
not poasible tut comparing the A with the ¥ tumours it is
seen that nscrosis was an obvious feature: oat cell twmours
showing no obvicus necxvsis = metastases in 77 per cent;
coses showing necrosis - motastases in 50 per cent, It scems
otwious that iopairemsnt of viability would de a potent factor
militating against the muzvival of disseminated tumour cells,

Stromal zesctivity: Celluler infiltration of tupours
had Been obssrved Yy MacCarly as far back at 1922. He investi-
gated the longevity in a large serdes of aarvincmss of broast,
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rectun and s tamnch and found that oellular infiltraticn,
hyaline fiteosis and differentistion were important factors
in long term survival. Black and Spesr (195, 1558 and 1960)
in some recsnt papere have studied lysph nods resctivity as
a ariterion of host reaistance in cases of Dreast canver and
have found aignificant correlation with survival. Derg (2356)
in a sinilar atudy of lynph nodes was unable to repeat Black
and Speer's £indings, but in a later study Berg (1958)
cbaerved that cellular infiltration in the tumour (lymphocytic
and plasmaqriic) wan iapertant and probably an exhibition of
host resistence., In my opinion stremal resction is perhaps
the most ixportant factor in the spread of twour. In this
investigation the only oat cell tumowr (0 1) to show stremal
reagtion ws from & patient who is alive and well 2 years
after operation, OF the A tumours only one oase (A 3) was
found with a stromal resction and re-examinetion of this cose
showed that the respansce was absent at the periphery.

e present investipation
confimms the generslly soospted view with regard to the
relative malignancy of the different histological typea: the
oat oell earcincmns are the most and the squamous osll carci-
noas the least malignant, while the adenocsrcinomas are of
intermadiate malignancgy, But it seoms that a closer asssesment
of malignancy mey be posaidile by taking inte account the
oncillary factors which have jJust been oomsidersd. o1l the
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oat oell tumours showed periphersl fragmentation and only
one showed stromml reactivity; this case, O U, {see Figa.
26 amd 27), was without lycrh node metastasis and 4s st43l
elive and well 2 years aftor operation. Cure in this case
can hardly be expeoted, but the survival time is remsrkable
for this type of timour, There were no squamous tucowrs of
mal) sise with 1ymh node metastasis, Those of larce size
without metastasis showed no fregrentation, wore woll
Gifferentiated and exhitifed good atromal reaction in L out
of 5 oasen. The adelocrrcinomes gave surprising results as
far as differentiation is oconcerned and that point is diseussed
later, Thera wns only ane ¢ tumour among this group ao that a
proper A - C oontrast wns not possible, but stramal reaction,
lyrmh chamnel invasion and firagrentation were sbwiously
sipnifiesnt factors (seo Todble VI),

tne of the great surrrises of the present imvestigation
wms the lack of wmiformity in the resulte obtained with the
wndifferentiatod large cell polygonal group,”® It had been
exnacted that the post operation survival in all these cuses
would be short dut (using the peripheral polygonal tuzcwrs of
the earlier series of Walter and Pryoe) it was found that same
lived only & ahort time while others were still alive aficx a

consideredle time (see Piz. 7, Ampendix I B). And (locking ot

*mmwwwmmwmhawryam
reascts for pot classifying the undifferentiated polygoml tumours

with the cat ¢ell tumours in an "sheplastio type." The fraquent
nﬂmtiaumwthemtommu,orm,mmny
strong reascn.
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the peripheral polyponal tamours of the present series in
Fig. 10) it i3 seen that they also are obwiously divided
into 2 groups: those of omall tumnor size with metastasos
(A tumeurn) and those of' large size without metastases

(0 tumourn). This dual nature of the polygenal tumours has
been recerded previcusly as the rosult of surviwel studies
(oersch omd cDonald of the Mayo Clinde, 1953). The posude
bility of meking the distinoticn inmedintely ty the applice-
timnftheractorsdeqltwithinﬂuspwerhamattcr
of some interent.

Another surprizing Pinding wna the lack of parellelism
between differentiation ond malignancy, which was well seen
with the adcnecarcinomes, Five of the & A tumouwrs were well
differentinted, This was alao the experience of iversch and
1cDonald who atate: "The rosults of early studies that vere
. oarried cut to clessify carcincma of the Jung sdlely on the

baots of grade of ralignanay of the fumour according to the
| method of Broders were soon found to be of little or no
alinio=l, surzioal or prognoatic velue;" and of Fried (1959)
vho states: "Thero geems to De no sustained comneotion betwoen
the Gsgrecs of ecllulaw differentiation and the tendency to
metastasise. It has Been found that ansplasiic types remained
confincd to the lungs whersas the differentiated types metastn-
aiced.” In all grouwps, but ospecially in the adenocarcinemns,
fragpentation, lymph chormel invasicon and straml reactivity



were separently of much proater value then differentiation,
Ko help was forthommin: from the reosrded results of mvous
secretion,
| Ciintoal utility: The question remains, how are these
verious findings to be utilised in rractice? Firstly, the
aurgiosl lung eancers should Be differentiated as to site
into central and periphersl tumowrs. These are so differont
that it iz imperstive that they should de eonsider=d
separutely, Strictly speskineg the investipation has dealt
olmost entirely with peripheral tumoura dut seme of the
ociclusions will apply alse to centrel tumoure (and possibly
o tumours In gemere)). Naxt, 4t &» fmvortant to take into
aooeunt th- presencs or absence of lymph node metastasia in
rolation to tumowr aime. 4s eah be seen from s consideration
of Poy, 6 the lnveer the tupowr (provided it is still operable)
the lenser, by and large, is the malimaney « a conclusion
wich wmes aimilar to that wns previously arrived at by Kaae
(19.8) 1n cormection with bresst tuncura. This olearly divides
the operntle lumg concers into the 3 groups, A, B amd C, of
progressively lessening maliomeney, and group ¥, which i a
mixture of these 3 growms while they are still of small size.
Histologioal typing should then be taken inte oansidorstiion
together with the anefllary hiatolocical appearances dezcribed
sdove (gross lyzph channel invesion, fragmentation and stromal
reaction). Pinally, a prognostic assessment of the enco chould
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be coamitted to writing in order to test later the walidity
‘ut'tbepmaan.

D1 bringing this ddsoussicn to a close it may not be
out of place t6 question the logical basis of the Osle
clansifioation of lung fumours (Kreyberw, 1960). This
o&cnbines the sqummous cell tvmours with the oat 6sll furmours
and 1y, therefors, of no use at a1l to the suryreon in pror-
nostioation, It is aleo doudtful if 41t will stand the tect
of tims vegarding its olaim %o bYe of use in astiology.



PROGROSTICATIONS ON TS ¥M TRYTURS

It ix generally scoepted (Overholt and Sohmidt, 1949;
Churchill et a1,, 1950; Borrie, 1952; Ochsner et al., 195,;
Bicnedl ond Yoon, 1955; Cifford anl Veddingtor, 1957, and
rony others) that cases with glandvlsyr metagtases do badly
with record to survival, Iyrrh node metastasis oon, therefore,
e used to obtnin Aatn vith regard to other factors affocting
saliomaney. In the present investigation & series of perirheral
tunours has Been axrranged in order of size above and below a
1ine acvording mord!ng t0 whother they have or have not
metastanized, They were divided inte 4 greurss ‘it tumours,
rhich were of emal) sire and showed lymph node metastoris;

B' tumours, which wers of laxpe sice with metestasis; and

tha 10" tumcurs, which were of lavps sise without sy metastasias,
The *™M' svoup was o mixture of A, B ond C tumours when stil)
grall end free from metastasia,

By ctmparing the 'A' tumcurs with the 'C' tumours the
folloming factors were seen {0 bo aimificent:

1. Ristologionl tyrpe.

2¢ Pragmontntion,

3, Iyorch charmel idvesion.
L, Stremal weactivity.

Teking these factors into account in '}' tuvurs we diffexr-
entlated them and predicted the prognosis. |



67

There wore 31 "' tumowrs out of a total of 114, In
11 of these tumours adverse aopsarances wore complately
obsent, f.0, therc was no fragmentation or lymed channel
Av=sion and a good 6 trasel renctivity was observed. Of
these 11 tureours with n good prognosis, 4 were squamous
carsinciag, 3 adenccarpinceas and L polygonal cell earcine
czes. There wore 10 oat cell tunours emong this group,

Corplete confirvetion of this rroenosticaticn must
asnit the paseago of another 5 years. Iff the system does
not sork, of cowrse, this prapgeetic test will roveal its
- flawe before that time,

4 pllot test wns alco undortnken with the cascs shown
in Figs 1 o0 !ppendix I3, in which the swrvivel time wag
Inemn.  The progncels was arrived at on purely histelsgical
characterictics and withoul ony Xnowsledge of tumour aize or
zotastacis. The prognoatications wexo wrong in only 2 out
of 20 cases. The first wes a emall tmour of 1,7 am. diaceter.
This wes an undifferentiasted ademocarcinoma showing mucous
searetion, Froguontation, lyiph channel invesion and 2 sood
stxaunl reaction were chbaoexved. e considered the patient
would soon be dead but he wos st111 aliwe 3 years alter ¢poraw
tion, This cas9 hied a strong strasal rescticn and porhaps
more attention should havo Poch ziven to it, The cther csce
was o vell d‘lffcrenti'a'bcd adonocarcinoma of 3 em. ddarmoter,
This sheowed alwveolsr poread, no fensmentation end no wasoular



or lyzph channel invesion. Although there was no s tremal
reaction it was otemidered to have a good prognosis beosuse
of its being well differentiated, This patient died 9 months
aftar oporation.

It 1s beliewed that with the full fagts known the
prognostications might have been still more reliabie ond
10 is with this end in view a prospective study is glven,



CONCLUSIONS

~ The yresesding Lwestigations on 11 peripheral lung
servinomas have bwought out the fallewing comclusicns.

The rulatively oonstant metastasining rats aver the
whols range of tumour siges ahtwed tiat the progressive
alimination of Dad cnee, due to the passage of time,
produoes ant appavent paradex that large tumours and tumowrs
of long duration tend %o do betisr than, o an wll as,
mall and exrly tumours.

e different matastasising reates of the wrious
histologioal types confixmed that histologivel typing has
e plaoe in lung earcinoma stidies. The differences beatween
ths histologioal types were awplified whan the cat-celled
tunours and the sQuemous~ocelled tumours were ompared, there
being no C type of tunour among the oat-celled and no A type
among the squanous-cslled cercinoms,

The studies an ths locel fastors which determine the
spread of growth in earcinome of the lung provided us with
3 facbors whioh we think are of inpeortance in spresd of
ranchogenio oarvdinama, They ave:

a) Fragoentation or alveslar oxfoliation at the periphary.

b) Stremal resctise,

o) lymph chamnel invasion.



Morosoopioally, tlood vasculsr invasion was almost
constantly present (8.2 per emt), The probabdlity is
- that it is the gross degree of invesion that is of significance
mhmtogmmﬂom ,

These studiea, if is thought, might enatle ulh‘bla
progoostications to be mads in veseoted eaus‘d'lmg caloer,
With the X group of tumours in the present series a prospective
prognoeis has been ocarried out.



114 peripheral tumours tabulnied aocording to

their =alient features,

Adenocarcinoma

Squamoun cell carcinamn
Polygonal cell carcincm
Oat cell carcincma |

pages
72 to 61
82 to 89
90 to 95
% to 99



ZADENOCARCINONA
No. sex age
1 % &
H2389/60
2 N a3
7%/
3 M 58
H5L,8/60
B M5,
H7R/6)
s ¥ 3
SD1,967/56
6 ¥« 50
Sp870/60
7 ¥ 55
862/59
8 X 66
HL751/59

Operation

Lobectomy

Todectony

Lobectony

Site

LUela

LoLoDs

Ltﬂ‘xl..

RulleLe

LaL.Ds

L.U.L'

R.L.D.

BoUsks

Sise
{m.)

3.5
3.6
45

4e5

Necroois Cavity
(Gress)

+ -
- -
- -
+ +
- -
+ +*

Nood vascudar Lymph node

invasion metastasis
a+ ¥ +*
Yo *
a+ +
| &+ ¥4 +
&+ +
8t V¢ T+
84 Ve +
& +

Iloura

zl



Y Anshoeinoroesia (oontimued)
o, Differentistion ILymph chammel invasion Fragmentation

) - o+ +
2 * + +
3 + - -
h + - +
5 + - +
& » - +
7 + - +
8 + - +

Sircnel reaction

1 1



No.

15

w7

sex age

¥ 62
wes3/62
K 5
Hn,2/61
¥ 52
E24,3/61
¥ 66
1707/59
¥ 56
H.515/61
M 62
H32,/60
¥ %
H1952/61
¥ 66
xn/ez
X =
B859/59

Operation

Lobectony

Lobectany

Iobectony

lobectomy

Site Size
(ame)

ReLeDe 5
LU.L,. 5
RUJLa  5e5
LU, L. 6
Lldle 75
LU.l. 9
RLDa 10
L.L.De 1.5

R. upper X.7
& middls

Scar- Necrosia Cavity Xlood vasoular Iyuph node Fleura

Pigmen

aoar

Pigmented
sear

Pigmented

Pipmented

Pigmented

Pigmented

(Groas)

+

invasion

v

a+ ¥4

o

as ¥y

ae Ve

asr ¥+

34

& Ve

+

h /4



I ADSNOCARCINOMA (oontimuea)
No. Differentiation Iyroh charmel invasion Fragueantation Straml reaction

9 - - - -
10 - + + -
b5 + - + +
12 - - - 4
13 - + + -
778 - - + -
15 + - + -
16 - - - -

17 4 - + *

sl



 ADENOCARCTWEA

Ne, wex age  Cperation  Site Size Sear Necroais Cavity XNlood vascular Iymph node Flewra

18 N 6% Ilobeotamy RuM.L. 1.7 Soar . + - - +
H17/63 ’

19 ¥ 65 Iodectomy RJM.IL, 1.9 Pigmented + - - - -

2 M 52 lobectamy  R.L.D. 2 Sear - - - - -
H1788/60

21 ¥ &, lobectomy RalaLe 2.5 Pigoanted - - as - e
SD955/61 acar |

2 ¥ 48 lobectemy  R. upper 2,5 Pigoented - - - - _—

23 M 69  Iobectomy L.U,L. 2.8 Pigaanted - - R - -
HO17/60 soar o

‘% ¥ 63 lohectamy RJUL. 3 Pigmented - - ae v - -
A506/62 scar ,

2% N 59 Ilcbestamy L.L.D. 3 Sear - - - - -
H50/59



I ADFNOCARCHICHA (oontinued )
Ro. Differentiation Iyrph chamel inwasion Frogeentation Stromal reaction

18 % - - -
19 - - - +
20 + - + -
a - - + +
22 + - - -
25 - - - +
2y - - + +



1 1S

26

27

28

29

30

31

32

33

e v

sex age

X 69
H2226/60

H2030/61
P 6
K1.390/61
X 57
B323/62
X 5B
SD3008/57

¥ 20
!209/59

B6,/60
u &
H28/62

Operation

Iobectory

Iobectory

lobectaxy

1obectomy

Iobectony

lobectony

Site

ReLeDe

ReUslie

ReUolLe

ReM.Le

R.U.L.

RoUeLe

LeLeDs

L.U.L.

W

52

3.2

Le2

LS

Soax

Soer

Pignented
Pignented
sour

Senr

Neorosis Cavity Rood wascular ILymph mode Fleura
invanion metastasia

(Gross)
+

a4

a¢+ T

¥+

& Ve

v+

28+ T4

a+ ¥



T ADENCOIRCINGIA (comtimued)
No. Differentiction 1yoh channel invasion Fragmentation Stramal resction

26 + - + +
27 + + + -
28 . - + -
29 - - - -
» - - + -
a + - - +
32 - - - -

33 - + - -



Bo. sax age Operatim  Site Size Scar Neorosis Cavity Hlood vascular Iycih node Flews

(o) (Gross) invasion metastonis

3, P 65 lobeotomy R.Uele 5 - + - - - .
BB¥5/62

3 N 45 Iodoctany Rl 5 Pigrented + - - - -
BE9L/60 soar

% N 55 Segment~  L.L.De 5.5 Pigmented - - 2+ v - .

57 M 57 lcbectemy RJU.L. 10 Pigmented + - &t ¥ - +
H851/59 08X



I ADENOCARCINCMA (comtiswued)

No,

3

»

Differcntiation Iyoph channel invasion

+ +
- -
- -
+ -

Fragmentetion

Siromal reaction

8



JI_SUAICUS CARCINOMA

No. sex ape Operation Site Sise Soar Necrosis Cavity Rlood wascular ILymph node FPleura
: (em.) {Groas) invasion metastanis

) 4 M 68 mw R,U.L. 5.5 Pigmented - -. &e + -
W& soar

2 M 68 lobectomy RJUJL. 6 Pigmented - - a+ ¥e + +
SD1954,/56 scar

3 F 7 lobectony RelLo e 6 Sepr + + s ¥4 + +
B922/60

4 X 55 Prneunon- RoLJDe 6 - + -~ ‘ae + -
mzp/60 SN

5 ¥ 9  lotectamy R.U. L, 6 Soar + + - » -
H1351/61

6 M 70 Iobectemy L.U.L. 6.8 Pigmented + - ' e +
H2062/6) hnd

7 ¥ 6 Ilobectmy RUJdie 7 Pigmentsd - - - + +
1B125/60 sox

8 ®» & Pneumon- Lelela 7 Seay + . ae + +
H2616/Q — eotey

$ X T3 lobectmy L.L.L. 7 Pignented * + R+ V4 + + 2

soar -

H2263/60



IE SSUAIDUS CARCTHOMA (comtinued)

RNe.

1

Differentiation lymrh chamnel invasion

- -
+ -
+ -
- -
- +
+ -
+ -
+ +
+ +

Fragmentation

Stranal reaction

£8



No.

10

a5

b ¥

saX age

N 59
H1658/59
H &
HB23/60
4 68

X 59
BILT7/59

X 66

X 60
H1583/61

B527/60
M 63
933/62
X 55
H1819/60

Seguent-
ectany
Segnente-

Lobectomy

Lobectoxy

Site

L.U .IJI

RaUeLe

RDU k I‘.

ReUsLe

LileDe

R,LeDa

Kelialia

L.U.L.

LoUeLe

)

945

245

2.5

3.5

3e5

Sear

Pigmented
scar

BCRT

Fecroais Cavity Klood wasoular Iyoph nodo FPleuxra

(Groas)

+

+

invasion
L Y

Ve

A4

V+

Ve

ad

metastasiso

+

+



YT SCUAMOUS CARCINCNA (continued)
Ne. Differentistion Iyerh chermel inynsion Fragmentation Stromal yeaction

10 + - - -
n + - - +
12 -~ + + -
13 + - | - *
4 - + - "
15 + - - +
16 - - - +
17 - - - +

18 + Aad - <+



23

CUAUCUS, CARC

Icbectomy

Lobectary

Inobectomy

Iobectany

Pneunon~

Iobeotany

LJUsI.

RoUeLe

RaLeDs

R.U.LQ

LJULe

LJUoL.

5.2

5+5

Pignented

Pigmanted

Piomented

Pigmented

Picreented

Pignented

Piprented

Pigmented

(Gross)

+

-+

invasion

Ve

v+

v

ae

a+

4

v+

Hecrosis Cavity Hlood vaseular Iyanh uode Fleura
metos i is



S CARCTNL {contimeed)

Noe Differantiation Iysph channal invasion Fragmentation Stroual reaotion

19 + - - *
2 + - - -
a - + - -
22 + - - +
23 - - - +
2 + - - -
b + - = +
26 * - - +
27 + - - +

L8



Pus CoR LA

No. sex epe  Operation  Site  Sise Scar Necrosis Cavity Blocd vascular Iywoh node Eleurs
{om.) (Cross) invagion metastasic

28 ¥ 7 Lobeotany RleTe  Cob Pigmented + 24 Te - +
H2031/61 soer

29 N 65 Lobectamy LeUsle 7 Pignented + e - .
H189:,/61 soar

30 ¥ 72 lobeotamy  IL.L.l. 7 Pigmented + a v - -
H382/60 s@ar

N M 63 Lobectomy RUJL. 8 - + 24 V4 - +
m3.1/61

32 K 56 Lobectomy Relnl'a 9 Pirmented o+ ve - -
H1863/59 il

33 F &l Ponsumon- L.Ule 20 Pigmanted - 2 T4 - +
HI7./60 ectomy socar

» ¥ Lotectomy T,7..L. 11 Pigzented as V4 - *
HL38.,/59 sesr

3% ¥ 53 Pneunone~ ULe 11 - - - - +
HB6L/62 eotomy



IT SUATUS Canciums (continued)

MNce Differentiation Tymph chornel invasion Tragmentation Stremal reaotion

28 * - - +
29 - - - +
30 - - - +
13 + - - .
%2 + - - .
33 + - - +
b + - - .

35 + - - -



ITT POLYGONAL C:IL CARCINGMA

No.

b §

sex age
M 68
R5Yo/62
XN 2
H2533/61
M 59
SD683/56

M 57
HB60/61

M 66
H516/61

M 68

- Hs5,8/61

X 4
B2,9/61
M 57
H2,),/60

P »
H1557/61

Operation
Lobeotomy
Lobectomy
Pneumon-
ectomy
iobectmw
Lobectomy
Lobectomy
Lobectouy

Pneumon-
ectany

Pneunon-
ectomy

Site

L.U.L.

L.U.L.

R.U.L.

R.L'D.

R.L.D.

oLy Ls

BeL.Le

LJU.L,

RuL.Ls

Stse
(cm.)

2:5
2.8
3¢5

3.6

745

7.5

Soar
Pignented
scar
Piguented
sear

Pipgmented
scar

Pigmented

scar

Pigmented

sCayxy

Piomented

Necrosis Cavity Elood vascular Iymph node. Fleura
metastasis

(Gross)

invasion

A4 J

v+

v+

v+

v+

a+ v+

a+ V4

a8+ V4



TIT POLYGONAL CEII, CARCINOMA (continued)

L 2

Ddfferentiation Iymph chernel invasion Fragnentation

-

[ d

+

Stromal reaction



mm CARCTNOMA

’o.

10

15

17

sex ege

X 6
SpA68L/59

F 48
HB5%/60

¥
H25,5/62
¥ 62
B500/59
X 60
H1537/51
S
B8 /62
X 5
B1165,/59
P45
H1805/59

Operation

lobectony

Lobectomy

Iobectony

Site

L.U.L.
RaUuLe
LeUsLa
RuUaLe
ReUsLs
ReUuLs
RaLoDs
ReLaLe

L.U,L.

Sine
(ox.)

12

5

S5

37

45

5e5

Scar Necrosis Cavity Mood vasoular Lysph node Fleura

Pignentad
BsOAY"

Pigmented
soRr

Pigmentad
scar

Soar

Pigosntad
sonr

(Gross)
<

invasion metastasis -

Ca+ ¥

Ye

¢

a8 Y4

&~ Ve

oy ¥e

e

+

+

{4



[IX POLYGONS, Cull CARCINCMA (continued)
fo. Differentiation Lyaph chammel invaston Pragmentation Stromel reaction

o - - - -
W § - - - +
12 - - - +
L3 - - + -
N - - + +
5 - - - +
6 - - | - +
7 - - - +
8 - - - +

£6



19

smey/ar
¥ %9
B2385/61
¥ 55
B2537/61

¥ 43
H1731/59

ectony

LoUele

LaUsle

Belele

LeLoDe

RelUeLs

96

b {s;

Bearoois Covity ocd wascwdar Iyssh nods
invasion

(cross)

28

2 ¥

a+

¥4

.
watasinad

Flaoze



IIY ROLYGORAL, CLI CARCINGMA (oontirmued)
Ho. Difforentiation Iymph charme) invasion Fragmentation Strauml reaction

19 - + - -
2 - - - -
2 = - - +
2 = - - +
23 - - - +
2 - - - +
3 - - - +

13



H198/62

nz0/61

B99/59
F a
H365/60

X 57
H1180/60

Operation
Lobectony

HHY

Lobectony

Site

ReleLie

L.U,L,.

RuL.Da

R.L.De

LelaDe

RellaLie

L.UJLe

ReULLs

ReLeDe

Size
(cxo,)

1.7

242

245

249

3¢5

Scar Necrosis Cavity Nood wvascular Iymph node Fleura

(Groas)
& -
+ -
<+ -
< -

invasion

o+ T

a+

at T

a+s

a+

asr

as+ e

as Vs

metantasis



IV OAT CFLT. CARCTNCUA (continued)
Ko. Differentiation  Iyuph channc) invasion  Fragoentation  Stromal resction

) 4 - + + -
2 + +* + -
3 - + +* -
L - - + -
5 + - + -
6 + - -+ -
7 -~ + * e
8 - + + -



15

17

sm22/62
X %
H.,82/60
E 6
m282/60
X 57

¥ 5
H725/59

¥ 65
H7P68/59
M 60
m.51/62

Sites

Heli oL
LoUuLe
RolUoLe
ReLeDs
RelUoLs
R.L.Df
RalaLa

BoLsDe

Sice

W o~
8
e

2.5

2.5

5e3

Sesr Recrosis Cavily qool wasculor Iynoh nodo

{Cross)

Pigeented + *
@ear
Pigmented + -
8
Rynlinised - -
sy
Sm + -
Pignented + -
Bear
Pigpented + -
scuxr

- Pigmented + -
soax
Pigmented - -
seary

invasion
at

e

4 Y&

as

¥4

a+ v+

as "

metastacis
-r ,

"Fleoura

+



IV QAT CEIJ CARCINCHA (contimued)
Bo. Differentiation Iymph channel imwusion Progmentation Stromal veaction

10 - + + -
n * + + -
12 * + + -
13 + - + -
L + - + +
15 + - + -
16 + - + -

7 - - . -



Dlagrammatio 11lustrations of 11 perivheral lwng
tumours tobulated on pages 72 to 99.

The tunours have been grouned inte 4 seotions:

37 edenocarcinom:s. pages 101 to 105
35 squamous oell corcdncmas.  pages 106 to 110
25 polysomal oell careinomas, pages 111 to 114
17 oat cell carcincmas, pages 115 to 117

Within each section the illustrations are nurbered
in the same way as in the Tables, in the ascending
order of sige. The metastacising tvmours nrecede
the nop-netastasinin: onen, The following data are
Mlustrated:s site of tumouvr, lymph node metastacis,

scarrcd arveas and cavities,
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SQUAOUS CARCINQMAS
1«35

106
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POLYGONAL CEIL CARCINOMAS
125
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CAT CELL CARCINCLIAS
1«17






117




e fellowing cbesrvations are bipreducts of the
presont investigation. They have caly an indireot bearin-
on the title of the thesis and are, therefere, pressnted
as an appendix.

118



1ns

It is wll yecognised that carcinema of the lung oan
ariss in amy part of the bremghial tres. There doss, howewer,
sppear 40 bo & special yredilection for the largest hromohi
and the peripheral, the latter being situated in the hilar or
sxtra~hilar regions of the lumg,

he great majority of the tumours arising in the major
tremchi are intra twonchial in the early stages and, in this
poper, will hanceforth be termed as aimply central tumours,
| It ws thought that this investigation would be worth
doing ss the peripheral type of tumour is not the rarity that
is presented in recesit literature (Ackermen and Del Regato, 1954
Bigrall, 1559; Pried, 1959; willds, 1960) but in operutive
ocases is more otxmaon than the oentral type (Walter ard Tryoe,
1955 b). |

ne might expect syrptos histories of oentral tumours
(1.8, tumours arising in the main, lobar or segeental bronchi)
5 be aifferent from those which are extra-hilar snd subpleurnl,
-mnzmmo"dgmwwmgmnu
to obstrvotion,

The site of origin of cervinme of the lung has an important
boaring on the dmration of syeptons before dlagnosis, This hag



been known far some Hine to pecple atudying lung eancer and
has been rwoently ommented on by Mlter and Pryee (1955 b)
and ¥ayer (1596). Yot Bigmall {1959) states that "the site
appears to havo little affect o the length of history
bafore diagnosis,” ’

To re-exsmine this problem it was deocided to smnvey
the clinical histordes of surpically resected ouses of primry
carcinomas of lung, cnly cesec where the sits of origin was
dafinitsly recornisable being incluled, '
Faterial and Methed

Out of a larpe fagsher of ressoted spsoimens (430) 175
oases were studied., This mmber is ocamposed of cases from
severel hospitals over a period of 10 years. This is considered
0 be a fairly representative sumle.” Ne selection was made
unlsss the site of origin wms established, The specimens
were formal in-fixsd and o xamined bty alioing them in the para-
hilar plans and looking for Lnonchial involverwnt, alveclar
epread, retention phanomencn, pleural involvement, soarring,
pigentetion, vasoular invasnion and lynph node metactases, Of
the 175 casnes ntudied 116 had bean part of previous histological
end anatomical studdes Ly Walter and Pryee (1955).

mmm,man.ssoenmmuommw;
The length of history was taken frem the cliniml notes coming
from specialised hespitals anddamrmafa. It we, homever,

* There were as nany Cases as could be procured, The only criterion
gﬂ :;:.got&m wae the ability to identify the site as peripheral or



rather surprising that in view of the interest deing shown
in the relationship between mmoking and lung cenoer it was
not possible to analywe smoking from the clinjeal motes.

Bvery cane that had the remotest chanos of being a
sescondary was sasluded.

The tumours were not grouped regionslly as haa been
the usual prwotios becauss although the rapidity with which
obatruotion night coour in the Sifferant regions xay vary,
the purptes was to make a clear-aut comparison detwean tumours
vidoh were likely, on acoount of their anatomicel aituation,
to cause stetruotion and those which were not,

Dewalta
Peripheral tumours tendad to Do larger tomours with

shorter histories as ooxpared 40 omtral tumdurs (Appemdix I A,
mﬂolﬂma)o

Averags sise of periphersl tumours 5.897 o,

Duration of symptems 3.271 months,
Average sise of qantral tumours 3.385 am.
Duration of symptoms 8.519 months.
Sise 4ifference 2,513 0.3%
Time difference 5,297 0,992

he caloulations were made Yty Dr, C.C, Spioer of the
Ekperial Cancer Rescaxrch Fund, The differences wers ragarded
as statistionlly signif'ioant.

There wes n Aifference in the pressnting locel sym:tous,
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Appendix I Pig, 1. Fre-cperative duration of aymptoms of 110 peri-
pheral Jung carcinomas.
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Appendlx Ih; Fip, 2. Pre-opemtive duration of symptams of 65 central
' lung carointons,



7ith central tumours oough was the predeminating rressnting
ayuptom. It was present in almoat half the casea (47.7 per omnt).
In the peripheral tumours, howewer, pain was the rost preminent
symptom, being present in 28,2 par cent of oases.

I canes with gough and hawmeptyais are added the figures
vary zore naxkedly,

Centrals  Peripherals

Owagh RGP (@)
Tamcptysis 19 (29.2%) 19 (A7)
Pain 15 (2%%) 5n (2.28)
m fotrile 18 (27.7%) 19 (27.%F)

Dyspnosa 15 (23%) . . 6 (5.%)

Guonio tronchitis was pressnt 4n 13 central and 31 peri-
pheral eases. The total represented 25 par cent of the cases

mmmwmemnwmmmum
Sisoovered hy xass ninjature rad&oq-w. o wore aocidental
findings in reutine irvestigations,

Mtynum..u axpected, more prominent as the present-
int syoptom in the oshtral type of tumor, being presant in almost
30 per cent of oasen, It was seen in less than 20 per vent of
the peripheral group.



Dyspwen as & rresenting syepiom was nore of'ten soen
with the central type of onse {23 per csnt againet 5.5 per cent
in the peripheral cases).

Rigeuasion

One of the major difficulties in the study of lung canger
is the aleence of a uniferw alassifioation. Due to the lack
off uniform sriteria it is nok possible to strictly cocpare
serisn of cases from different omtres., |

From & review of literuture it maas found that no such
omparison with omtral and peripbersl tusours hed been made
by previous workers. This has elvesdy atiracted considerable
attentien, ae Bouoet ot al, (1959) state: "t is patently
uneound to group together as resected cases of scuwmous cell
carvinem ! asmptoaatio patients with azall solitary nofules
and potients with hasmoptyses and marked weight loss who have
fungating lesionts that obetruct btromchi producing atelectasis,”

Theugh in necropay seriss it is often ispossidble to
nssess the origin of growth, dus to uninhibited growth of tumowrs
(duddnger, 1558), it is caoporatively such easisr in the
resootion cases. Walter ond Pryos (1955) aseessed tho aite of
origin of a larze series of carcinmas of lung and divided
Mmﬂhl&ﬂmm. They werc able to
form an opinion on the site of origin of almost B0 per omt
(77.8 por cent) of cases,

The results differ from these obtained by Bignall (19%8),



The rcason for this &iffercrvs liss in the insistanocs on the
znatomioal sits of origin end not on their later ond mocser
mniéestatinm:z. "It wos not possible, therefore, to agres
with his statenent that the nite of tumour hes no influence
oo the duration cf symptors before disghosis. Overholt (1%9)
in his stimdating article on the silent phase of cancer of
the umg also uha thias apparent,

Sengluaions
There has been sane despondency lately &us to the

phonceenal rise in the incidance of pulronary carcinoma and
the poor operability of muat of the casen and the mengre
survival rats of patients undsrpoing surgery. Huch of this
has Deen coleured By the misoonsption that the grenter
paroantago of ciroinomas of lung srise in the mejor bronchi
neex the hilum, causing later symptoms end casting a nen-

' dstectable shodow in the hlar tangle of bremchi, Blood
vessela and glands, ruling out early diagnosis at an oparabls
atage.

It is thought that a reorientation is needed, . signifie-
cznt muber (prodatly the majority) of neoplasms appeayr in the
lung substance in the =maller btronchiocles away from the hilum
and are rediolopioally detectoble (Rigler, 1953), It has
been oomclusively shown by Boucot ot al, (1955) that the
asymptoontio solitary nodule has not only a greater resecta-
bility rate Dut also has o higher aurvival rate than the
syuptonatio patient.



APFPRIDIX X (B)

It was attepted to study the post operation survival
of the above cases. Chaos which were ressoted after 1959
eould not be used in this inwestigation beceuss the mximum
possible survival time was not sufficiently long, But &
mmmﬂﬁe&mlmmmmuo
for study and these gave interesting and signifieant results,
It mas ssen that survinl had 1o correlation with duration of
syuptoma, Sous tumours with leng histeries did well wheress
poe with short histories did poorly, Agmin, it was seen
ﬂhtﬁhptd@hhlhmnmmmuymmm
and there was greater overntive mortality in central tumourn
(Appendix I B, Figs. 1 and 2).

u-pummcuwmmemmmm
ave subdivided into histologloel tynes. It is seen thot scme
squamsus earoinemas, both central wmﬁm.mmn
(Appendix TB, Migs. 2 and 3). The eat eell carcinomas, both
omtral and pexdpheral, 211 showed a umniformly bad rromazis
(2poendix I B, Figa. 4k and 5}, Scoe of the adenscarcinomas
abd the polygonal oell caroinceas alse aid well (ippendix I B,
Pigs, 6 and 7).

The atill alive and long surviving patients vere sorutine
ised for Blood vascular jmwasion and plandular spread. It woa
found in these thnt lymph node metastasis was the most importent



Lavtoy govemning the sorvival of lung cafioer patients imdere
wing mrgiol resection.

A Teunt growing tendency is to incrinimate bleod
vasouley dissemimation solely for the poor murgioal cure rate
in lung canoer. Limgs, being wezy vasoular organs, growth
omes into intimate aantaot wit: mmercus laxpgs and amall
tleod vessels, particularly at the psriphéry, and vascular
invasion is cmmonly seen in most tumoura, Cireulating tumour
oalls have bean aeen in peripheral blood by Ingell (1955),
Yoore (1957) amd others. Tumour oells have also been seen
in dlood draining surgicol wowund aites (Engel2, 1555; Roberts
ot al., 19%8).

Moors and his essociates (1557) believe that the great
majority of individual cixrculsting tumour oolls ere destroyed.
The larger tuwour ¢ bolus finding a suitable soll is copable
of foming & nidus of growih and ia the probsdle reacon for
the widespread metastasis of lumpg emmoer. This Agstrucilon
of isoclated tumour gells, ns opposed to olumpa or olusters,
is alzo evident in expordrental work, Fatan=bs (1954) found
in injection sxperiments that metastasisability was cxhibited
hy vieble tunour oclls in olups and not hy discrste single
oolls. Pryce and Heard (1956) inferred from their work on
experirental pulmomary echold that the metastases were probably
due %o large clinme and not single oells,

k41l and Stern (3962) found no oorrelstion between
vasoulaxr invasion and survival in thelir study of survival in
adenocaroinoga e

i27
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Appendix IB; Fig, 1. Fost-opsration survival in 81 cases of psripherel
lung canoers arranged according to sise,
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Appendix 1By Fig. 2. Post-opsration surviwal in 43 squamous carcinomas
of osntral fype.
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Poat ~operation survival in 28 cases of peripheral
adenooarcinoms,
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Appendis IB: Fig, 7. FPoat-operation sureival in 12 cases of peripheral
polygonal oall caroincms,



AFPRRDIX IX

It has been known for lng that soars are ccuzwnly
memmmmwmxmmm
(Priedrich, 1939; hisals, 1%3; Reedum and Spencer, 195%;
Liders and Themel, 1954). This phemomench hes not draws the
attention it deserves, as many yathelogists still hold to
w&mhtﬂ&.mmwmnm
the smjor twonchi, Carland et al, (1562) says "Based en
ocnaidoration of the amatomdc marface arem of the different
pertims of the entire bronchial tvee, it would be reasonsble
o axpect a higher prepmrtion of lesions to ooour in the
sageental end sdesgmental bronchi than in the mein or lober
Teonchl sssesss Neodleazs to sy, considerations other than
awrnuumdmmimelwdmthemam&
Whm-a.hutpreamuyﬁnhrm&omatﬁsk,
the greater might de the chanoe of tumour arising thereom.”

In Spencer's (1562) opinion most of the peripheral
fumours ardse in soars. He concedes the point that the appenr-
ances of & prizary peripheral tumowr can be simulated Yy a
motastasis. In the present series the clinicel history of
each cnse was carefully reviewsd to exclude any such possibility.

Soars were found to be of extramely ooomon vocurrence,
In fact it wns wwaual not to £ind scarring in relation to theee

135



MMW. In some oases oavitation and necrocis
aight have sbscuzed or ohliterated the soarred foous. 11
doubtful cases have bYeen coniaidered as nepative,

In 99 weses (86 per cemt) there wus definits gross and
Hioroseopso evidence of & pre-sxisting seer in closs relation
to the fumour (ippendix 1T, Pigs. 1 end 2). Although Friedrich
ﬁS}B)MIAMﬁM(Iﬂ)hummtwstwm
mmwmmu-mmmm
proof of pre~existing tubsredlosis at the tumour site in most
of our oases,

Scars ware so ommoni becaume this series is very highly
selocted; ¢hey were seen in all types of caroinoum, Ir they
are oonsidsred to be an inmportant astiolegical fagtor in the
origin of pariphersl tmours, ss they obwviowsly sppear to be,
the thesis that oarvinoma of the lung is onw entity is
strengthened. Cancer cen arise anywhere in the lung and,
though different histolozioal patterns rey de wed for rroge
postio and olinical purposes, it seems fallacicus to impute
4ifferent astiologiosl reasons for their histogenesis.

Soexs Jotal canen JNoy with soars Fep cent
Adonoearoincma 3 3 a2
Stuemous Gerainome 35 * 80
FPolygotial gell onvvinoma 25 a &
Gat cell carcinoma 17 16 a9
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sopendix ITs Tips da seetion of tumcur chom
in Appendix TE: Tlre 1.
Tha picsonted sear is plainly scen.  The geovth
reaghes the adherent and rotracted pleura.
ingson's trichroame stain x 10







APPERDIX IXX

3t has long been shserved by both pathologists and
ratiologists that covitation is eccmon in carcinazas of the
lung (Atkin, 1951; Roletaky, 1938; Hauser and Felpaw, 154D).
In the autopey seriss atulied ty Atkin all the cavitating
m(&m‘w”)mdmumnntmaﬁ.
in his eptnion, ome could confidently predist that the
mummwmm-umemmma
BOONROUS GRYOINeBA,

Foletsky, in hds stuly of autopay specizens, fownd
cavities in 52 per gent of the squamous cavoinomas, 27 per
gent of the adensearcingas anl 9 per ot of the mall oell
carcinemes. - |

Our £indingy with surprioal speoimens are:

Adenoesrcinoma - cavities in 4 out of 37 (10.8 per oent)

Squamoue carcinom - cavities in 16 out of 35 (45.7 per cent)

Polygonsl carednoms - cavities in 7 out of 25 (28 per cent)

Oat cel) eareinoms = eavitiss in 1 out of 17 (5.8 per cent)

Thus, most of the covitating tumours were of the aquanous
and polygensl o}l types of carcinome and the cavitating adeno-
carcinomas and cat ooll cavoinomas were wmsusl in this surpical
series (ippeniix III, Pig. 1).

o






These oavitations mfomddthwwthommav
mﬁnu-mmmowmmmm
its Blood mypply or by wascular phencmens in end around the
oo, WMMumew
mdm“nmmzwmmth-pmm
MW’W.WM“"MW;W
aneptio necrosis of the tunour which iz followed Yy sloughing
amy of the nearotic swmtre,

Yo gorrelation ms obserwed with regard te ability to
metantasise or the power of invasiweniess of these cavitating
growths., |
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