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Preface

Tm: INCREASING MAGNITUDE of the prob
lem of bronchial neoplasms particularly
cancer of the lung, prompts those who
have treated patienty having these tumors
to evaluate their past expenence It 1
only through such evaluations that future
of using labl
methods can be improved Increasing ex-
perience 15 beginning to show that slavish
adherence to the traditional radical ap
proach to the surgery of cancer may actually
be resulting 1n the shortening of hves of
some of the victims of this disease It has
now been a quatter of a century smce
Grabam's first successful surgical removal
of a total lung for bronchogenic carcinoma
The bright promuse of thus brilhant achieve-
ment, both for resectabilty and satistactorv
long term survival has not been realized 1n
the vast majortty of panents having thus
disease The results of surgical treatment
m;ﬂre n evident that surgical removal for
has not d
wp o \he heavy burdens placed upon 1t
most mnstances, and emphasize the need for
are of the le of
based on the temporal factor alone
To date 1t has been impossible to corre-
late better end results with early treatment
solely from the standpoint of time Since
surgery has been lable for

n

has d at the
same level for all patients as well as bemng
practically the same for those who came
early and those who amved late for treat
ment It would appear that the temporal
factor 1s of lesser importance than the bio-
logic factors 1n determiming the prognosts of
patients with bronchogenic carcinoma

The authors hope in presenting therr
phuosophy of treatment evolved from a
combined experience of 1180 patients hav-
g bronchogenic carcinoma that they can
contribute to an mprovement in the results
of the surgical and nonsurgical treatment of
this disease  They feel that this can be done
not so much through a contribution to the
technique of resection or the management
of the patient undergong surgery, but
rather by a better selection of patients for
surgical exeision, and to an improvement
m the quality of survival through applca
tion 1n patients with suitable lesions of se-
lectwve resecuions of the lung Tt 1s realized
that this atutude may represent a departure
from the 1deal of the traditional radical ap-
Proach to the surgery of cancer of an 1
ternal organ It 1s believed, however, that
the traditional concept must be tempered
1 the case of bronchogeme carcinoma by
practical di of function

there has been an mienstve campaign both
withmn the medical profession and n the
field of lay education to detect malignancies
of the lung mn a stage when they are still
locglized to the primary ste  However,
aver the years, the aperability tate for bron

Because surgical therapy can be apphed
onfy to approximately one third of the
patients having malignant bronchial neo-
plasms, many patents become candidates
for irradiation or drug therapy  These
modahties may be effectively used to con

x
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trol distressing symptoms and prolong useful
hving

The challenge to the surgeon today s to
learn more about the biologic charactenshcs

ather means, which will be benefited by
radical resections, and which may be treated
by more conservative resections without
sacrifice of survival time but with the atten

of the various types of bronch
so that he will know which lesxons are
operable, and which are treated better by

dant ad: of a better quality of sur
vival
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Introduction

THE RAPIDLY RISING 1ncidence of bron
h presents a chall

observation of the irntating effects on the
hial mucosa of vanous ishaled i

problem to the enfire medical profession
The fact that the nising meidence 1s a real
one and 1s not due to ncreased interest i
and more accurate diagnoss of this malig
nancy s accepted almost umversally by
physicians who have dealt extensively with
this disease  Doctor Lester Breslow,” Chief
of the Bureau of Chrome Diseases of the
Califorma Department of Public Health,
states that there has been an increase of
400 per cent of carcinoma of the lung m
males since 1930 The death rate in 1930
from bronchogensc carcinoma was 7 per
100,000 ‘but by 1954 had reached 28 5
per 100 000" The corresponding figures for
females was 28 1n 1930 and 5 1 1954
During this same period other malignancies
occurning in males, principally carcmoma
of the stomach had shown a decline
Tis ncheates that the sncrease could
only partially be explamed by the in-
creasing life expectancy due to better con-
trol and treatment of diseases of the earlier
periods of Uife  Doctor Breslow predicted
that by 1960 carcinoma of the lung would
be a major problem It was his opimson
that we can normally expect a decline m
cancer mortality except for those cancers
caused by agemts we ntroduce into our
environment such as cigarettes, smog and
radiation fallout

The cause of the nung ds of

tants  Statistical studees have pownted con
sistently to an association between heavy
cigarette smoking and carcmoma of the
lung (Fig 1) It 1s also recognized that
mhalaton of tobacco smoke 13 only one
factor — although probably the most 1m-
portant one Inhaled fumes from the pe-

troleum ndustry the exhaust of automo
biles, coal tar products on roads, gases
from the welding process, radroactive gases
BRONCHOGENIC CARCINOMA
Swaking History 1n 100 Consecutve Patients

o Py T " 2

Number of ¢ gorsites smoked datly

U e e R
Age of Pat ent

Fig 1
and exposure to certan metals, especrally
cobalt — all conttibute to bronchsal irrita
tion that may mfluence the formation of
hronchaal a

The that

bronchogenic carcrnoma has been exten-
swvely mvestigated This mvestigation has
been 1n the form of statisueal studies and

previcus puls y mfections might be a
factor 1 the formation of bronchial neo-
plasms has been discarded However, re
cently there has been renewed nterest
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the mcidence of bronchogeme carcinomas
ansing 1n and adgacent to fibrotic aceas ta
the lung (Fig 2)

The careful postmortem studies of Auer
bach’ have shown the changes n the
epithelial lining of the bronck from crliated
columnar 10 squantous metaplasa and then
m local areas on 1o carcinoma m sity and
finally to invasive malignancy His studies
show that these changes osceur consistently
more often 1 men who have smoked ciga
fettes excesstvely as compared to men who
have been either Jight or nonsmohers In
mndwviduals who have died from broncho
genc carcinomas there were a sigmficantly
greater munber of areas of carcinoma i
suwu than w other mdmvduals dying of un
related causes This observation explans
the rare accucence of a second prnmary
broachogente carunoma mn an individual

Fg

Fig 2b Planorraphy more disunctly outhnes the

—— -

22 The ksion ndistinctly scen n the fitm of the chest of a 44 year old man
of small hemoptyses

nodule whch has developed i 3 region wheh s

15 highly sugg:

who has previously recerved an apparent
cuee followng susgical resection of & prewt
ously detected cancer of the lung (Fig 3}

The observation that there is an associa
tion between heavy cigarette smoking and
cancer of the Jung unfortunately 1 not
helpful in curbing the nsing incidence of
this disease  Jt 15 2 human fahng that
where pleasure 1s imvolved consequences are
not heeded James Ewmng the noted
pathologist, over thurty years ago pointed
out the relationship between smolung and
cancer of the lung He said thay he did no*
beheve of ths hnowled
would change smobing habus but that he
did think the public had the nght to be
mformed The 4uthors are in agreement
with this athtude

The advent of surgicat therapy was the
first ray of hope offered the victims of this

T ——

o

i 2

an
a

X

=

was the sourse

of a bronchtal neoplasnt arsing

the site of bullous emp This
n sear tissue The lesion
ance of lymphatics and vascular supply by

n Wwas resccted by lobectomy The ps
the buljous emplh
plasm to metastasize

rognosts for cure 1 pood because d sturb-
ysema fimats the opportumntty of the n°o-
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" 7-51

- . e 5
- ey
13’ e
N, L]
o \ )

L-5-56

this patient devel

fo
oped a secondary primary bronchogenic carcinoma the left Tung which caused his death

discase  Before surgical therapy became
feastble there was Inttle incentive to the
phy to d bronchial pl
while still 1 a localized stage since no
treatment was avalable ‘The burden was
now placed on the medical profession to
differentiate cancer of the lung from other
pulmonary diseases and make surgical treat
ment available to the patient In the first
wave of enthusiasm many patients had their
chests explored and lungs resected who now
would be considered not sustable for surgery
It tock time and expertence to determine
the limtations of surgery 1n coping with
this disease
The authors are reporting their experience
with 1215 patients diagnosed as having
bronchtal neoplasms treated during the
period from September 1945 to December
1957 One thousand one hundred eighty
of these tumors were bronchogenic carct
nomas and 35 were adenomas of the bron
cht  All of these patients were seem m
private practice and were cared for per
sonally by the authors Not included are a
number of patients diagnosed as having
cancet of the lung treated by the staff m a
ctty county hosputal with which the authors
ire associated in the capacity of ¢

cal therapy because of evidence of extenston
of the neoplasm beyond the involved lung
Some of these were seen by the authors on
only one occasion These patients are m
cluded mn the total series however 1n order
to present as far as possible an unselected
group The inclusion of these patients
broadens the base of observation but lowers
the p of bility 1
and mtal salvage A few of these patients
had only a clinical diagnosis without tissue
confirmatton  The course of the disease
over a pertod of time served to confirm
the diagnosis Cases where the subsequent
course was not hnown or did not conform
to the expected pattern of progression were
excluded from the series
The atutude of the authors during the
twelve year expertence bemng reported has
not remamed static  In our early experience
we accepted the temporal theory of the
evolution of a neoplasm We were impressed
also by the prevailing opimion that total
y was the op of choice
m the surgical removal of a cancer of the
lung Even during this early period how
ever encouraged by reports of Churchill
and others we removed small penipheral

Many patients included m the series were
found to be unsuitable candidates for surgt

1 by sclccuve Qur early
urge
to help the patient out of hls difficulty *
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to a high percentage of exploratory thoraco
tomtes  During this period there was also

1t has now been a quarter of a century
stace Graham perfarmed the first successfiul

a tendency to try to resect the pl
once the chest was opened even though 1t
was obvious that the leston could not be
completely resected It did not take long
to find that this overaggressive application
of surgteal therapy was not ncreasing sur
vival ttme of patients to whom it was
apphied  Gradually, greater care was used
m selection of patients for surgery Im
pressed by the observation that patients
with selecttve resections were expertencing
Just as Jong and a better quality of survival
lobectomy became the operation of chowce
(Fig 4) Conservation of pulmonary tissue
was practiced even to the extent of utiizng
bronchoplastic procedures  Stace 1950 our
rationale of treattment as far as the appiica
tion of surgery 1s concerned has changed
very little  Realtzing the hitations of sur
gery we are presently employmg both 1r-
racdation and chemotherapy to a greater
extent

pneumc y for br care
noma i 1933 The bright pronuse of this
brilliant ach both for bil
and satisfactory long term survival has not
been realized mm the majorty of patien
having this disease In the authors’ ser
of 1180 pattents, half of the patents ha
lestons which were noperable when fir
seen, and another 15 per cent were foun
to be nonresectable at the ume explorator
thoracotomy was dane (Frg 5) One thir
of the patients had resectable lestons, and 1
only a small percentage of these were ther
carcinomas sufficiently well Tocalized to pet
mit Jong term survival  The increasm
frequency of bronchogenie carcinoma am
the results of surgical treatment which maki
1t evident that surgical removal for thi
feston has not measured up to the heav)
burdens placed upon st emphasize the nee
for a re evafuation of the ranonale of treat
ment

RELATIVE INCIDENCE

(420 Cases)

90

a0

PER CENT OF RESECTIONS

1945 46 1947 1948 194%

Fig 4 Relabve snerdence

1950 1951 1952 1953
YEARS

OF TYPE OF RESECTION

1954 1955 1936 1957

of the type of resection for broachogent¢ caremoma ploitad
by years 1945-46 through 1957
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OPERABILITY AND RESECTABILITY RATES FOR BRONCHOGENIC CARCINOMA
(118D Cases)

0
3\
&0 AY
\\ %
\ /I \\ INO:':Z;ABLE >
s \ ST Vs Mo
~. SN/

PER CENT
Py
S

2

I
3
T

RESECTION
35%

e

S, ——
;e . Fes .
EXPLORATION "*v,
Non ressctable)
CL3

e’

1946 1947 1948 1349 1950 1951 1952 1853 1354 1955 1956 1957
YE AR
Fig 5 Operability and resectability rates for 1180 cases of bronchogemic carcinoma seen 1946-
1957 ‘The operability rate of 50 per cent and the resectability rate of zbout 35 per cent remam
remarkably stationary
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2 AukrBacH O Gere J B Pawiowskr J 1957



The Rationale of Treatment

Tmz RATIONALE OF THERAPY for bron
chogenic neoplasms 1s necessanly nter-
twined with the general Anowledge of can
cer m any location Two antithetic theories
exist at the present time to explam the
spread of cancer and its prognosts The
first of these, the classical temporal theory
emphasizes the function of time and states
that a cancer begins as a localized disease,
grows 1n a steady and 1rrevocable manner,
spreads to the regronal Iymph nodes in tune,
and with the passage of more time disserm-
nates throughout the body The second and
more modern theory of biologic predetermt
nism states that the behavior of a neoplasm
m an indrvidual host 1s an expression of a
biologic potential established 1 its mduc-
twe phase lts characteristics are estab
Iished 1n the prechnical phase and remam
more or less constant throughout 1ts lfe,
although 1t may undergo Imtermuttent pert
ods of growth and quiescence Cogmzance
of the respective ments of each theory forms
the foundation for the rationale of treat-
ment of bronchogenic carcinoma

Classical Temporal Theory

The classtcal temporal theory has been
generally accepted by surgeons and forms
the logical bass for the traditional radical
approach to carcioma It has been widely
promulgated, both within the profession
and to the lay public, that the prognoss in
cancer can be altered by early and wide
«, excsion of the neoplasm together with the
regional lymph bearing area This has oc

8

curred 1n spite of evidence to the contrary
that 1t 15 often smpossible to correlate better
end results with early treatment from the
standpoint of time alone In this concept
the existing methods of dragnosis and treat
ment of cancer are considered adequate
and responsibility for any delay in detection
15 placed alike on the physician and the 1
dividual concerned The surgeon 1s often
absolved of the consequences of fulures of
therapy on the basis that the patient ar
nved oo late to obtam a good result Thts
1s generally accepted 1n spite of the oppos
ing evidence that some of the long term
survivors are those with the longest histories
of therr disease who arrived Iate for treat-
ment

Husfeldt® has found 1 Denmark that the
operability rate for bronchogenic carcinom?
15 practically the same for those who come
1 early and those who arnve Iate for treat
ment He explams this apparent paradoy
to the doctrine of the temporal theory on
the basis that the more rapidly growmg

produce progl ymp

10 a shorter period of time but are frequent-
ly moperable  On the other hand the more
slowly growing tumors are accompanted by
Jess pronounced symptoms but may still be
operable when the patient finally presents
Tumself for treatment

Because 1t 1s reasonable (o assume on
the basss of circumstantial evidence that
early detectton and treatment may prolong
survisal tune n some sndividual pateents, it
1 often discegarded that to dragnose a can
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cer earlier 15 to increase survival time by a
similar period even without treatment (Fig
1) Rigler® has shown in a retrospective
study of roentgenograms of the chests of

9

ported by Crife’ 15 a tenable concept which
expluns the course and prognosts of cancer
on the bass of the hiologic charactensties
mvolved The cell type location and the

panents with bronek that
1n over half of the hundred patients fotfowed
by this means their lesions were found to
antedate exther or d by

of the host largely determune the
pattern of behavior and prognosis and the
factor of time becomes less mmportant as a

1wo years or more and as long as fourteen
years The average survival tume after in
stitution of therapy was only nine months
whereas before this they had fved with

'\ only of the biologic tratts of
the particular neoplasm mvolved
Application of the theory of biologic pre
determinism to bronchogenic carcinoma ex
plamns the vanegated pattern of behavior

thesr cancers for years Earher d

would have resulted 1n a proportionately
longer survival time after the diagnosis was
made regardiess of treatment

Taologic Predeterminism

The theory of biologic predetermimsm
ennunciated by Tan MacDonald® and sup

- F
e "’\i -
r (r# o A
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AN egs g
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-] ‘~
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and f 10 this neopl and places
the rationale of treatment on a Jogical basis
The authors found 1n 1951 as a result of
a study of 362 patients with bronchogenic
carcinoma that 1 25 per cent the imtiai
complaint which prompted the patient to
seek medical advice was one mdicating
operabihity such as headache due to cere

pros

4-24-57

s
Fig 1 Roentgenograms of the ehist six years spart of a woman found 1o have proven moperahle #
carcmom of the muddie lobe with mediastinal node maohement 1 1957 The patient bas

seven years without treatment Farler diagnos s v

repatdless {

~ resufted n survival for a st

AN v
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bral metastases, loss of vowe due to n
volvement of the recurrent laryngeal nerve,
pain due to mvolvement of the brachial
plexus, venous distention due fo nvolve-
ment of the mediastaum, painless pleural
effusion, dysphama due to } nt of
the esophagus, involvement of such distant
organs as bone and peritoneum, or subcu
taneous metastases due to generalized ds-
semnation of cancer The occuit nature of
the primary leston, the msidous onset, the
paucity of symptoms, and the rapid grawth
with early progression to metastasss 1n this
group make the diagnosis and treatment m
possible to attam duning an early localized
stage About 20 per cent of patients have
an undsfferentiated carctnoma, wadely rec-
ogrized for 1ts rapid dissemunation and con
sidered by many as a sign of ioperability
moatself I the 25 per cent of patents

true (Fig 2) The fact that it may reman
localized and symptomless for a long period
of time, 1n some cases for years, 1s 2 direct
expression of s biologic character The
amount of time requred for 1ty eventual
growth peripherally or centrally to produce
symptoms depends on ats cell type, the ¢
sistance of the host, and 1ts orsgmal location
Tune 15 but a conseguence of these factors
The term earlv applies more to the degree
of locahzation rather than to sts temporal
aspeets The phrase “detection 1n an early
phase” becomes preferable (o “early detec
tion” with sts chronologic connotation
The resistance of the host, the third
factor of importance 1n the theory of b
logic predetermimsm, can be yiustrated on
the basis of ciscumstantial cliical evidence
Recent reports 1n the lterature attest 10
cures of cancer® Ewdence 15
.

whom the mual pl d d mop
erability are added to the 20 per cent who
have an undifferentiated carcinoma and al-
fowance 15 made for overlapping of the two
groups, we estimate that roughly 35 per

Tah,

T
akso that mahg; p
may undergo alternating penods of growth
and quiescence if not actual repression®
Recurrence from metastases after mony
years of g without chncal e

cent of the pauents having bronch
carcinoma will have the type of tumor and
lack of resistance to predetermime moper-
ability biologically  The function of time 15
not mmportant m this group  In contrast,
Jow grade epidermoid carcimomas may re
mam welt locatized for long pertods of time,
produce less pronounced symptoms over
several years, and yrld long pertods of
survival after resection s finally done These
lestony are late 1 pomnt of view of time but
f ble from the dp of brologic
t tsties and local Many of
the patients who survive for Jong terms fol-
lowing resection are 1n this group with his-
tonies extending over several years

dence of disease 15 not uncommon  Some
indrviduals freated for cancer have attmned
unexpected and unpredictable long perods
of survival (Figs 3 and 4) These vagartes
1n the natural hustory of cancer infer a de~
gree of natwral resistance on the part of the
host A sharper apprecianon of this bio
Iogic factar mav enable a more logical utt
lizanon of vanous surgical, radiotherapeutic
or chemotherapeutic techmques 1o influ-
ence retardation of tumor growth with pro
Jongation of useful and comfortable fiving

Evidence of tissue resistance 10 the spread
of cancer cells 15 found 1 the lymphauc

system  Lymphocylic and round cell n
found in exp 1 studies of

A cancer may be early bologically but
late chronologically The observation that
a paryeular lesion, such as a pulmonary
nodule, 1s symptomless may give the impres-
sion that 1t 1s an early lesion m pomnt of

of time but this may or may not be

tumor transplonts fed Ewing” to conclude
that * the lymphocyte 1s an ymportant agent
of defense agamst tumor growth™ The
ranty of metastatic Iesions wm the spleen 20
contrast to the lwer suggests that cells
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find it an unfavorable organ for growth
Black and Speer® as a result of invest
gating the relatonship between the sur
vival of cancer patients and various struc
tural features of thewr primary cancers
and regional Iymph nodes found a direct

Fg 2 3

relationstup between the degree of swmus
fustiocytosss and  prolonged survival
breast and gastric carcinomas  The favor
able prognostic significance of sinus histio
cytosis was found to be independent of the
presence or absence or the amount of re

4-25-49 ]

remaved by
of the chest i N b

May 1949 after hemoptysis occutred Previous

1945 revealed a nodufe 1n the Teft thurd interspace  This

€ancer was early biolog cally but late chronolog cally The patient has survived ten years after lobec
tomy and over twelve years after the earl est evidence of the lesion demonstrating its favorable
biologie character

explotatory thoracotomy m January 1950 which p

9-14-50
Fig 3 Roentgenograms of the chest of a patient who has survived aver erght vears following an

11 8-55 1

roved the lesion to be a nonresectabls smal

therapy Wwas given o Scptember 1950
Id
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gonal node metastases the grade of the
ongmal tumor or the completeness of surgt
cal eradication of the disease  Since sinus
histiocytosis 1s an uncommon finding m the
Iymph nodes of cancer free humans and
since 1t 1s a reactive change in the tissue of
a cancerous host assoctated with creased
survival 1t 1s believed to be an expression
of host resistance

The passible role of the lymph nodes
preventing spread of cancer has recetved
Ittle consideration by surgeons In general
the lymph nodes are considered as passive
receptors of the actively growing neoplasm
and wide dissection with removal 1 con
Junction with radical excision of the primary
neoplasm 1s regarded as essentral for ade
quate cancer surgery However the con
clustons of McWhrter and Haagensen and
Stout suggest that there 1s a group of breast
cancers in which harm 1s done by resecting
the tvolved lymph nodes and that by not
dissecting the axifla the nisk of dissemina
tion of malignant cells to distant sttes 1s

-

g 4 Roentgenograms of the ch

est of & patent who

reduced The authors are Lhewie m
pressed by the fact that 1 some patients
having an extenstve undifferenttated bron
chogenic carcinoma the appearance of dis
tant metastases may have been hastened by
radical resection The explostve spread of
certatn cancers after a period of slow pro
gression or even quescence infers some
breakdown 1n the resistance of the host
Thus may be nduced by unwese surgreal
procedures with dissemination of the cancer
cells mto blood vessels and lymphatics
throngh mterference with the protective
lymph barriers

Carcmoma In Situ

Carcinoma tnt sttt has been found often
mn assoctation with an epidermoid carct
noma of the bronchus on the ipsolateral or
contralateral stde  Ryan and McDonald
reported the study of necropsy specimens of
the opposite or remaumng fung after pnett
monectomy for a squamous cell carcinoma
on the primary side  They found m sii

survived seven years follow ng srvad atien
Death was due 10 cerebral attes osclerosts

apy for a proven ble cp derme d
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lestons of the squamous cell variety in five
of 39 cases studied death having occurred
from a few days to three years after the
pneumonectomy  Auerbach! has found i
situ carcinoma n the bronchial tree bi
laterally 1n a high percentage of autopsy
specmmens studied The occurrence of n
sin carcimoma bilaterally with or without
d of the bronch

pineteen months after a lobectomy for the
first carcinoma on the contralateral side
The possibility of the later development of
a second carcinoma from an tn situ lesion
favors the use of an adequate lobectomy
where possible for the first lesion

Carcimoma n su presents a challenge
for eardy diagnoss Cytologic study of
1 ol

an
tlustrates the futility of one sided complete
bronchial excision in an attempt to eradi
cate all precancerous lestons Just as i
situ lesions of the cervix uten have a long
latent period and may never become i
vasne in many pattents so may in situ
Iesions of the bronchus Stnce these lesions
are multicentric and undoubtedly have a
long Jatent period, radical removal of all
sttes of involvement becomes both impossi
ble and unnecessary

Long term survivors may run the nisk of
a second carcinoma developing from one
of these tn suu lesions  The authors have

may lead to the detec-
tion of some of these lesions pror to or
shortly after their development 1nto an -
vasive carcinoma It 1s 1n this regard that

of t hog mn an
early phase may find its true application
The following case reports illustrate the ac
complishment of this ideal

Case 1 LLH, a 59 year old man
with symptoms of a pneurnomitis of the
nght lung of one week s duration Plam
Toentgenograms revealed an obstructive
preumonttis i the anterior segment of the
night upper lobe (Fig 7) Examnation
of

seen three such cases the second 1
developing 1 the contralateral ung nine
teen months five years and eleven years
respectively after resection of the first
squamous cell carcinoma (Figs 5 and 6)
{n onc of these cases the second lesion was
resected by means of a segmental resection

and sputum re-
vealed atypreal cells suspicious of ma
Irgnancy (Papanicolaou Class IV) A
night upper lobectomy was done for an
eprdermotd earcimoma 4 mm  n size
m the anteror segmental brochus of
the neht wpper lobe (Fig 8) Sectons
through the ncoplasm and bronchus re

w T—; i d ———
~ 1
s L :
z . il .
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e o v R
o L e N [
! SR K . . -
[P ot Yoy T
H y - ‘
w2 Ml ; j‘:v‘ an o
o , !
8 3i-45 n7 s & 5-56
1

Fig 5 Roentgenograms of the chest of a patient in August 31 1945 prior to a nght pneumonec
tomy for an epidermotd carcinoma November 7 1951 six years later and June 5 1956 fourteen
years after the anset of symptoms due 1o the carcinoma in the might lung and 14 yeors affer
preumoncctomy llustrating a second scparate primary epdermord carcmoma of the *
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Fig 6 Roentgenograms of the chest of a patient illustrating separate prmary epidermord ¢ar¢
nomas first m the nght lung 1 February 1956 resected by lobectomy and nineteen months later 2
Iesion 1n the left lung removed by a segmental resection

Fig 7 Roentgenograms of the chest revealng an obstructive pneumonit s in the antertor segment
i of the night upper lobe
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Fig 11 (Upper) Photograph of the surg cal specimen Case
showing the intralum nal carcinoma 1 the orifice of the anter or
segmental bronchus of the left upper lobe

Fig 12 (Lower) Photom crograph of the carcinoma Case 2 re-
veal ng ep thel al metaplast ¢ changes and early invastve carcinoma
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Fig 10 Case w Plam roentgenogram and plan gram of the chest revealing a smalt hilar carcinoma
1 the anterior segmental bronchus of the left upper lobe producing hemoptysis

vealed epnhehial metaplasia carcrnoma m
;!u and eatly tvasive caccmoma (Fig
i

Case 2 MS a 50 year old man had
hemoptysis of ten days duration  Plaum
roentgenograms and plamigrams revealed
a modufar density 1n the anterior segment
of the Ift upper Jobe {Fiz 10) Bronchial
sesrenons wese positive for malignant
celis Left upper lobectomy was done for
an early epidermosd carcreoma 5 mm
Siz¢ 1n the antenor segmentat bronthus of
the feft upper lobe (Fig 11} Sections
theough the corcmoma wnd bronchus re
vedled normal mucosa carcinoma ta situ
and early snvasive carcinoma (Frg 12)

Operatise Approach
Application of the ideal of the tradstional

radical approach to the surgery of cancer
must be tempered 1n the case ot broncho
genic carcinoma by practical considerations
of function Because bronchogeme carcy
nomas frequently occur (i association with
pulmonary emphysema and reduced func
tion preservation of lung tissue 1s of the
utmost importance Survival rates alone are
not the only measure of therapentic effec
uveness  The differences 10 mortaluy be
tween radscal and conservative approaches
and the guality of survival are equally im
portant gauges of therapeutic effictency
There 15 a great difference between the pa
rient who survives but 1s disabled and the
one who hyes for a similar period of time
but 15 able to continue with normal or near
normal activity comfortably  Furtheemc
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the advantages thought to be gamed mn m
creasing Iife expectancy by the radical ap-
proach to bronchogenic carcimoma may be
partally or completely oftset by 1ts 1mjurious
character
Operabily and resectabiity  are pot
synonymous terms A neoplasmt may be
constdered operable but be found to be non-
resectable when an exploratory thoracotomy
has been done Smmarly, a particular desion
may be rescctable by virtue of 1ts size and
locatton but be smoperable becanse of cell
type, metastasis esther distant or local, or
poor cardiac and pulmonary function Ex-
ploratory thoracotomy for a nonresectable
carcmoma 1s to be avoided where possible
since 1t carrtes a defiute nish of surgical
mortality without benefit to the pauent ex
cept the confirmation that no surgrcal treat
ment 15 feastble  Suntlarly, the tendency to
wcrease the scope of the operation or to
perform palliative resections Knowingly
leaving belind carcinoma 1s Iikewise unde
sirable because of the attendant high mor
tahty and Jack of benefit to survival tume
The abilty to resect a particular bron
chogentc carcinoma should not be the sole
determuning factor 1n the surgeons constd
eration but rather what benefns are reason
able to expect on the one hand weighed
agamnst the posstble harm thar may accrue
aq the debit side from resection  The chat
fenge 15 to Jearn enough about the biologic
characterssuies of the vanous types of bron
chogentc carcinoma so that it will be known
which lestons are switable for surgery, which
will be benefited by radical resections,
which may be treated by more conservative
resections with a better quabty of survival,
and which types will be harmed by resee-
tson through nterference with the lymph
node barrter and dissermination of cancer
cells through the lymphatics and blood
stream In some cases 2 penod of quies-
cence may be wmduced by trradwmation or
chemotherapy ~ Pre-operative 1rradiation
therapy fto block the lymphaties as well as

THE RATIONALE OF TREATMENT

to 1nduce & pentod of slower growth as sue
gested by Dunphy’ may require further
evaluation

Irradiation 2nd Chemotherapy

Stnce surgical resection 15 possible 11 onfy
one thied of the patients having broncho-
penie earcinoma, other modalities of treat
ment such as rrradiation and chemotherapy
are applicable to the remanmg patients.
These therapeutic methods are subject to
the same disadvantages as 1s surgery mn that
the lestons chosen for therapy frequent)y
are biologreally unfavorable or dssemt
nated Nevertheless, judictous appltcation
of irradiation or chemotherapy singly of
combined may induce quiescence m grosth
relief of dhstressing symptoms, and m a fen
patents prolongation of life

The combination of irradtation therapy
or chemotherapeutic agents with surgical e
section m the treatment of bronchogen<
carcinoma warrants fusther exploraton By
means of varsous combmnatons of therapy
some patients may become suitable cand
dates for more defimitive procedures

SUMMARY

Whereas early detechon and treatment
may prolong survival ime mn some patients,
the temporal factor 1s of secondary mpor-
tance to the biologic factors 1n the ranonale
of of t hog
Applecation of the theory of brologic prede-
termunism fo bronchogemic carcinoma €x-
plains the vanegated pagtern of behavior
and prognosis 1n thus ncoplasm and places
the rationale for treatment on & logical
basts The cell type location, and the re-
sistance of the host fargely determine the
pattern of behavior and prognosts  The
factor of tume becomes less important 2s 3
consequence only of the biologic trasts of
the particular neoplasm molved A carci
noma may be carly brologrcally but late
chronologicatly  The term early appltes
more to the degree of localtzation rather
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Selection of Patients for Surgery

BECAUSE OF THE BIOLOGIC charactefistics
of bronchogente carcinoma, any mmprove
ment m survival rates following rescction
can be achieved mainly through a better
selection of the biologically early lesions for
surgical therapy The fact that certan pa
tients may have localized lestons that can
be cured by surgical exciston does not mean
that surgtcal therapy will be applicable to
ail patrents having bronchogemnic carcinoma
It 15 not prudent to subnut a patent fo a
surgical procedure wiich 15 destined to
prove frutless and perhaps harmful Even
an exploratary thoracatomy for a nonre
sectable lesion 15 attended by a significant
mortahty, will inevitably add to morbidity,
and will very likely reduce the penod of
survival

It 15 the responsibility of the surgeon to
approse casefully the patient who has 2
bronchogenic carcinoma from the stand
point of biologic characterssics and for any
evidence of extension of the disease beyond
the Iumuts of possible surgical exciston before
reaching the decision that surgery 1§ ad
wisable  Other factors not diectly con
nected with the disease bewng treated (age,

therapy, must be kept in mind  These other
modalities of treatment may allow longer
prolongation of hfe 1n comfort for patents
having a locahzed lesion i whom other
copsideranons make surgical excision in
adwvisable, if the carctnoma 13 brologically
unfavorable, or if it has extended beyond
the limits of surgienl excision

BIQLOGIC FACTORS

Owing to the biologic charactersstics of
bronchogeme carcinoma half of the pa
tients have Jestons which are operable
when fust seen and another 15 per cent are
found to be nontesectable at the tme of
explosatory thoraclomy One thurd of the
patients have resectable lestons and onlv
a small percentage of these are the carcn
omas favorable for fong term survival The
brologie factors of cell type location and
reststarice of the host largely determine the
pattern of behavior and prognosis  Ap
preciation of the impostance of tus concept
will lead to a better selection of patients for
surgery and improved survival 1ates

From the standpornt of evaluanon of the
ndividual patient having a bronchogenic
the cell type the focation the

general physical condition, p y and
cardiac function, and other diseases carrymng
a grave prognosis) should be carefully evalu
ated to determine the abihity of the patient
to tolerate the proposed surgery, and
whather ar not as a result of the surgery
the patient’s prospect of survival comfort
can be improved  In weighing these {actors
ather methods of trearment carrying fess
sk, such as rradiation therapy and chemo
18

rate of progression of the lesion, and the
fength of hustory of symptoms are alf m
portant considerations Tweaty percent of
the patients have 2 smalt celt unchfferents
ated carcnoma widely recogmzed for 15
rapid disserinagion and considered by many
a5 3 sign of tnoperability 1 aself Frequently
pattents with carcinomas of this type mant
fest signs of rapid progression such as



THE oF

roentgenographic cvidence or early deterior
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are 50 well aware of this fact that m patients

atton asd have a paucity of symp ora
short hustory They may present themselves
because of symptoms due 1o a mﬂas(asxs
In contrast the patient having a biol 1

of a bram tumor
routine X rays of the chest are made m
otder to rule out the presence of 2 primary

favorable Jow grade epidermod carcimoma
Frequently has a langer hstory of speaific
symptoms defimtely locahzed to the lung
and evinces slow progression of the lesion
Dependable bropsies of the neoplasm ob

(Figs laand Ib)
Although 1t may be true that 1 approxt
mately one tinrd of patients having a meta
stass to the bram from a bronchogenic
carcinoma the metastasis will be a single
one combined attacks upon the cerebral

tamned by t may
well be decisive m arniving at a wise decs
swon regarding the advisabihity of surgery

Location of the shadow on the roentgeno
geam as nodufar hnfar or cttremely pen

and the primary lecion by susgerv
have not been rewarded by a significant
mcrease wm survival tme  Any pathation
that has been afforded has usually been due
to the removal of the cerebral Ieston and not

pheral s also an myp
m the evaluation of the individul patent
Bronchogenic carcipoma presenting as 2
pulmonary nodule 1s rescctable in a hugh
percentage of cases and yields fugh survival
rates partcularly in the absence of symp
toms even though thece may be ewidence
that 1t has been present a long fime In
contrast the hular lesion partictlarly i the
left lung may be dwappomting due to ex
tension along the hilum to the mediastinum
not reaculy visualized within the arch of the
Jorta L peaphy is often of

w g possible med 1 extension

due to p Y resection the
primary tumor Jrradiation therapy over
the cerebral lesion may provide some palita
nvn of symptoms with less nsk of causing

} defects or

it

mortality

Spwnal Metastases  The spimne 1s also a
common sue for blood borne metastases
from bronchogenic carcinomas The oc
currence of a localized lanomatmg pam
vsually i the low thoracic or high lumbar
region radating along Anown nerve path
ways 15 the usual symptom caused by such

or metastases  Extreme peripheral lesions
even though they involve chest wall may be
resectable

ABSOLUTE SIGNS
Or INOPERABILITY

There are certain evidences of extension
of a broachogente carcmoma that should
‘e recognized as absolute signs of noper
ibilty in contrast to those that are only
suggestive

Drstant Metastases

The presence of distant metastases as a
generat rule males surgical excision of the
primary lesion madwisable

Cerebral Metastnses  Bram tmors due
to blood borne metastases are common
bronchogemc  carcinoma  Neurosurgeons

The severe charac
ter of the pan will usually differentiate 1t
from the pain caused by a prolapsed dise
There 15 usually lutle roentgenographic evi
dence of the metastases as shown by erosion
of the vertebrae The mtervertebral disc
may be mvolved The occurrence of a pain
of this type 1 2 patient known to have a
pumary bronchogenic carcinoma  and es
pecially 31t 15 of short duratton 1s sufficient
to contramdicate pulmonary sesection Al
though paitiation can be effected by wradia
uon therapy over spmal mectastases the
period of mmprovement 1s wsually qune
short The pam as a rule fecurs and aften
comp)ctc patapkgm mn occur belore d:a(h

1hc abdominal organs chiefly the Iner aml .
adsenals and occasionally the kidneys 2
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Fig 1a This roentgenogram of the chest of a 45 year old man was faken as a routine study becaust
of symptoms suggest ve of a bram tumor

Fg ib Stratograph of the chest which g ves better del neat on of the pulmonary nodule presumed
to be a primary bronchogen ¢ carcinoma Before advis ng that this asymptomat ¢ nodule be resected
1t should first be established whether or not the bram tumor 1s a metastat ¢ les on

perttoneum  often occur but may be diffs
cult to detect climcally Involvement of the
retroperitoneal nodes also 1s common 1n
disseminated carcinoma At the tume of
post mortem examunation 1t 1s often amazing
how much neoplasm 1s discovered 1 a pa
tient who exhibits no more than mild lasst
tude The ability to palpate an enlarged
nodular hiver 1n the absence of other forms
of hepatic disease 1s highly suggestive of
metastases to the liver and should be con
sidered a sign of moperability Bronzing of
the skin and lassitude out of proportion to
obvious disease should make one suspect
adrenal metastases An exploratory laparo
tomy 1s seldom advisable to establish the

I of withmn abd 1
organs Radiographic techmques are of
little help n d the p of

nal metastases and the difficulty 1n diagnos
g them 1s one factor m the disapponting
short survival of many patients followmg
pulmonary resection for bronchogente carci
noma
to Bones Bronch carct
nomas commonly metastasize to bones
These metastases are usually to the flat
bones such as the nbs and skull but oc
castonally they volve the long bones
Metastases t0 ribs on the mnvolved side or
contrafateral side may occur Their pres
ence may be detected because of a patho
logic fracture that mught be confused with
a cough fracture Metastatic lestons to
bones from malignanctes of the lung are of
an osteolytic type It may be necessary to
perform a biopsy of the bone tumor to
bhsh 1ts true nature before decrdime

abdomunal metastases except 1n the rarc
situation where there may be large retro
pentoneal masses The incidence of abdomt

that the presence of the bony lesion contra
indicates resection of the tumor in the lung
Involsement of

K 3
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Fig 2a b, ¢ This bronchiolar carcinoma apsing s the night lower lobe remamed a localized

leston for several years When dissemmation occurred the left lung became involved rendermg the

patient woperable This case illustrates the mportance of advistng resection for pulmonary nodulcs
of unkpown etiology

the 1 1lungn b carct-

as soon as 1t goes beyond the pertbronchial

noma 1s common as a late development 1
the type of malignancy betng designated as
alveolar or bronchiolar carcinoma  Meta-
stases may oceur rarely in other types of

nodes On the left side, the spread from the
neoplasm m the upper lobe will foliow the
nodes under the arch of the aorta and then
along the paratracheal nodes to reach the

through
the subcorynal nodes to imvolve the op-
posite bronchus occurs occasionally  Con-
tralateral pulmonary metastases fepresent
an absolute sign of moperabibty (Fig 2a,
b, ¢y
Evidences of Dlsscminalion
ofab
may be obvious by the occurrencc of meta-
static nodules in the shin and scalp In the
course of a physical examisation of a pa-
ttent the scalp should be carefully palpated
for any evidence of nodules that maght
have recently occurred and escaped detec-
tion by the patient  If there 15 doubt as to
e rarveie of Whe nodule, Bops)y shoukd be
carned out to estabhsh whether or not a
metastasis is present 1t 1s obvious that any
such ogn of generahizavon of the disease

pulmontry for the
primary lesion

General

LYMPH\TIC EXTENSION
The spread of a bronchogenic carcinoma
m the lymphatic system becomes complex

nodes 1n the fat pad over-
lymg the anterior scalene muscle A carcin
oma in the left lower lobe may spread along
one or both of two lymphatic routes The
first would be to the nodes below the wm-
ferior vemn which communrcate with the
nodes tn the abdomen 1n the retroperitoneal
space  The second route would go to the
nodes in the corynal region and thence
would follow the paratracheal nodes o1
wither side to reach the supraclavicular
nodes on either or both sides of the neck

Carcinomas 1 the upper and puddle
lobes on the nght metastasize along the
nodes between the trachea and the vena cava
1o reath the nght sapraciavicular nodes
the scalenc fat pad  Tollowing myolvement
of the node immediately above the azygos
vein the extension may be toward the feft
to the nodes Jymg just above the arch of the
aorta from which group they could extend
upward along the left side of the trachea
following the same path as extenston from
the left upper lobe Neoplasms 1 the v,
lower and muddle lobe typically m
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1o the corynal mass of nodes from which From the foregoing paragraphs it te
they can follow a lymphatic path on ether comes obvious that the presence of fymph
side of the trachea  The complex lymphatic  nodes 1n the supraclavicular fossa known
system of the chest (Fig 3) affording ample to be mvolved by neoplasm represents a
opportututy for spread of the carcmoma  sign of mcurability Palpable nodes shoad
along many diverse routes, explans why be Temoved for pathologic study to estab-
radical resection of the lungs with an Dish this fact When one 1s presented wits
attempt to excise mvolved lymphatics has  a patient having bronchogeme carcinoma
been so unrewarding n the treatment of n whom bronchoscopic examination might
bronchogenic carcinoma be diagnostic, but thete are also palpabl
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nodes through the rather liberal crossed lymphatic dramage o &
subcorynal region from the left side
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was doue 1n the absence of

nodes n the sup fossa,

tion of the involved lymph nodes should
be carned out furst  If these nodes are in-
volved by neoplasm, both the diagnosis
and the evidence of incurability have been
established and 1t 15 unnccessary to sub)ect
the patient to the add P of

palpable nodes Because of the complex
lymphatic system of the chest, 1f this prac-
tice 15 to be fotfowed, bilaterai scalene node
biopsies would have to be done Tt 1s doubt-
ful whether 1t 15 advisable to subject every

bronchoscopy

SCALENE NODE BIOPSY

Routine scalene node biopsies have been
practiced 1n some climes  Cuyhendall' re-

patient susp d of having a bronchogenic
carcimoma to scalene node bropsies When
the physician senses, however, that the pa
tient being considered represents a poor
candidate for excisional surgery, or there 1s

i of 1 1

ports finding to lene lymph
nodes 1n 20 per cent of cases 1 which this

node i\ (Fig 4), of
the nodes in the scalene fat pad, even though

Fig 4 The widening of the medsastinum on the night 1s sufficient ev

dince of panfesectabititv in the case of this 64 year old man

Even

lhough bronchoscopy and cervical node biapsy dul not result in pathologic

firmation of

of the chest was

not advised  Exploratory thoracotomy n this 1ype of case 15 of tatle

Aalue to the patient and may result an loss of survival ume

Irradistion

therapy was advised A eerebral metastists became evidont within onc
month of the taling of this film
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1s not accompanied by fever

of flwd aspirated from the chest m such a
case will usually reveal neoplastic cells  The
fluid may or may not be bloody 1n appea
ance but usually red blood cells will be

which seems to accomplish approxumately
the same result now makes pleurectomy a
less useful operation

Pleural effusion may also be present as
an ndication of complete obstruction of a

when prcally
Surgical resection 15 inadvisable 1n the pres
ence of flmd postive for carcinama cells
Pleurectomy has been advised as a palliatve
procedure m order bevter to control the
pleural effusson  The avalabilty of radio
1otopes and mitrogen mustard the use of

major pul y ven due to a tumor
thrombus or occlusion of the vein by wfil
tration of the tumor around 1t In addition
to the pleural effusion the fobe or lung
beyond the obstructed vems will be edermat
ous causing it to cast a sokd shadow 1 the
roentgen film of the chest without evidence

T

g 5 The complete opac ty of the right hemthorax SUREESts a massive

pulmonany vens by the neoph\p_md cates woperablty
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of a concomutant loss of volume (Fig 5)
The pleural fiusd wall be hagh in fibrin con
tent and there may be fibrinous deposits ot
the chicken fat clot type within the pleural
cavity Aspiration of the pleural cavity m
this situatton will yieldd a much smaller
quantity of fimd than one expects to get as
mdged by the physical findings and the
roentgen appearance of the chest Neo
plastic cells usually cannot be recovered
from fimd secondary o venous occlusion
The occurrence of fluid 1n the presence of
an engorged lobe or lung 1s a sign of 1
operability

Pleural flud may also accompany atelec
tasts secondary to bronchial obstruction by
neoplasm 1 a major bronchus  When there
15 bronchoscopic or bronchographic evi
dence of an obstruction of a major bronchas
and ewidence of suppuration beyond the
blocked bronchus as shown by fever and
toxierty the presence of flud does rnof
represent a contraindication to resection
Typically neoplastic cells are not found m
flwd occurring secondary to atelectasis and
suppuration of the lung distal to a bronchial
neoplasm

In summary the question of whether or
not the presence of pleural flnd complicat
g a bronchog dicotes 2
sign of moperability depends upon the de
tection of neoplastic cells 1n the flud and
the detesmmation of whether or not the
fiwd s secondary to occlusion of a major
pulmonary vein

PBRACHIAL FLEXUS INVOLVEMENT
Gross tvason of the brachal plexus
accompanied by swelling 1n the supraclavt
cular fossa Horner s syndrome and radio
Jomc evidence of osteolytic destruction of
the posterior portion of the upper ibs close
Ve techncal

SELECTION OF PATIENTS FOR SURGERY

bracheocutaneous nierve to the mnner susfact
of the arm does not preciude a suceesshu
en bloc resection of the mvolved lobe o
the lung with a portion of the chest wall
We are at present testing the combimatt
of wradsation therapy followed m s t
eight weeks by resection i this type 0
feston (Fig 6a and b) The morbidity
so severe and so often prolonged m th
case of the supenor sulcus tumor that pa
nation of pain afone 1s justifiable eveny
the face of causing neurologic defects ¥
the hand and arm on the wvolved side

BRONCHOSCOPIC OBSERVATIONS

Observations made at the time of bror
choscopy may reveal evidence of extensio
of the neoplasm sufficient to rule out th
possibthity of a successful gesection Th
presence of visible neoplastic hissue at th
Jevel of the conmna or trachea representit
a direct extenston from neoplasm orgind!
ing in a bronchus 15 a sign of inoperabiiity
If the wisible neoplastic tissue can be set
within 2 cm of the canpa a can
biopsy should be done even though th
mucosa at this point appears normal sin¢
neoplastic cells may be demonstrated 1 th
submycosal plane or m the Tymphatic'
Gross fixation of a major bronchus wit
gross widesung of distoriron of the canin
15 an nd \ of med i I
10 a degree that would prohibit a successfu
resection  As (he surgeon gains experiens
with bronchoscopic ~ examination man
more patients will be rejected for swegled
therapy on the basis of bronchoscopic find
ngs alone

GUESTIONABLE SIGNS OF

w

INOPERABILITY
Signs of Extension Beyand Lung
Loeal of neighboring tissues by

to the spine p ts an mp
problem 1o one attempting to eradicate such
,olesion ¥nvasion by a penpheral broncho
genic carcnoma causing pain along the
pinar distabunon o the hand and the

disect extension may not represent an abso-
fute sign of tnoperability unless some wtal
structuse has been iavolved  Paralysss ¢
the diaphragm on the involved side, wndie3
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Fig 6a The lesion seen within the cicle of the first iib on the mght caused severe pam in the
shoulder and arm of a 52 year old man

Fig 6b Four months later the lesion Was seen fo have enlarged Seven weeks following completion

of radiation therapy (3000 R) the lesion was surgically removed by an enbloc resection which

included the apical segment and porttons of the Ist 2nd 3rd and 4th nbs with mtervening inter-

costal muscle bundles The neoplasm Was found to have been converted into a fibrous mass by the
trradiation therapy — mahing 1dentification of cell type difficult

g vasion of the phrentc netve, 15 a
questionable sign of moperabihity, but since
1t 1s feasible to remove the pencardium
along with the nerve and its accompanying
vessels resection still might offer a chance of
cure Direct invasion of the diaphragm may
not preclude a successful resection The
size of the tumor 1n such sitvations would
play a large part in the deciston as to wheth
er or not surgery should be adwised

Tmvasion of Chest Wall

Involvement of the chest wall by direct
extension from a peripheral pulmonary neo
plasm becomes an absolute sign of mnoper-
ability only when the mvolvement 1s of large
dimensions or 1n such a position as to -
volve structures which cannot be excised
surgically 1 e, aorta, brachial plexus,
bodies of the vertebrac, etc  Involvement
of the furst and sccond ntercostal nerves

15 not a sign of moperability 1f there 15 no
gross nvasion of the spme A localized
area of invaston of the chest wall even when
osteolytic destruction of nbs 1s evident does
not necessarily preclude the possibility of
an en-bloc resection of a portion of the
chest wall along with the mvolved lobe
(Fig 7)

Poor Pulmonary Tunction

Pulmonary emphysema and brochogenic
¢ are two a
diseases  Severe degrees of pulmonary em-
physema, which have already caused the
patient to become a pulmonary cripple, may
represent an absolute stgn of 1moperability
In evaluating a patient from this standpoint,
one will have to consider the overall pul-
monary status mn view of the extent of the
resectton that may be required  Total pneu-
monectomy may be absolutely «

P




28

SELECTION OF PATIENTS FOR SURGERY

Fig 7a The scapular shadow partially obscures the shadow cast by this neoplasm which has inv
the chest wall of a 58 year old man Pam radiating along the third and fourth intercostal nt
to the anterior portion of the nght chest was the presenting symptom

Fig 7b A roentgen film taken to show bony dutail shows clearly the osteolytic destruction of

tions of the 3rd and 4th rbs  An en bloc resection tncluding the right upper lobe and porton'

the wnvolved 2nd 3rd 4th and Sth nibs adequately removed the lesion The muscles of the shou

girdle protect the defect mn the thoracic wall The patient 1s well and free of pain more than a b]
following surgery

lot y and ally even total pn:

cated, but lobectomy and even segmental
lobectomy might be tolerated with very
Iittle dimmution of pulmonary function
(Fig 8)

Age and Coronary Artery Disease
Age often has to be considered 1n de
termmng whether or not surgery should
be advised n the treatment of bronchogenic
carcinoma  Although the chronologic age
may not be as 1mportant as physiologic age,
it very often has to be considered since 1t
may be drrectly associated with the patient’s
philosophy of hiving Many patients ad-
vanced 1n age chronologically with clear
~mental 1nsight mto the realtties of life prefer
Xot to be subjected to a major surgical
! e~ for the treatment of a malg
nancy On the other hand, many individuals
beyond the age of 70 are well able to tolerate

monectomy Physiologically, many patiel
having a bronchogente carcinonta appear
be much older than their chronologic ag
This may be an inherited characterist
There 15 evidence, however, that excesst'
cigarette smoking may hasten the agtr
process, so that in addition to bemg a
mciting cause for the bronchogenic carc
noma, there has been a general deterioratio
of the tissues of the body aside from th
respiratory tract This 1s usually evidencet
by a sallow, unhealthy appearance, a [a’
skin, premature graymg of the hair, anc
general loss of vigor Very often the phy
sicran s first impression of the patient bems
considered for surgery 1s that this man will
not tolerate major surgery well Thus 1
presston accompanied by other fest:

tions of the degenerative processes suck a5
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Fig 8 Poor pulmonary feserve due to en physema contra nd cated total

¥ ght pneun oneciomy n ths 70 year old m n

However 1 ght upper

tobectomy vas well tolerated One year follow ng surgery he s com
fortable and w thout s gn of recurrence of the squamous call carc noma

coroniry artery disease and cerebal arteri
osclerosis may well be sufficient to warsant
the decision that surgery 15 inadvisable
Many pinents with a hmited cardiac re
senve tolerate surgery well and make uncom
plicated recoveries However the presence
of dyspred any patt of which can be
aseribed 10 a fuling heart woutd certanly
conteandicate a pulmonary resection of the
magnitude of a total pneumonectomy
Chromc cardiac decompensation unrelieved
by medical measures would make the d
visab ity of pulmonary resection for bron
chogenic carcinoma very questionable since
the prognosts of the cardiac diseasc from the

standpornt of time of survival may be poorer
than that of the pulmonary neoplasm

SUMVIARY

The surgeon must select carefully for
surgical therapy patients having neoplasms
sutable for resection

The salvage rate from the surgical treat
ment of bronchogemc carcinoma n the ma
jority of patients 15 so low that lttle will
be gamed and much harm can result from
an over aggressive surgical poliey 1 selec
tion of patents for surgery  Survival rates
following, surgery for bronchogeme carud
noma must take mto consideration an
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creased mortabty and morbidity and an
actual shortemng of lives in the final results
The authors agree with Mater' who states
*The lttle that might be gmined by a very
radical approach 1s more than offset by the
high mortalty and morbidity — that most
surgical cancer reports are lachmg m
broad viewpomt n that due consideration
13 not given to the debut side of the surgicat
balance sheet, namely, the hives of patients
 reasonable camfort that have been short
ened by high operative mortahty resulting
from ultraradical surgical procedures * It
15 the responsibility of the surgeon to place

mto the equation his knowledge of the dis
ease and sts possible ramufications of the
ability of the patient being considered to
tolerate the proposed surgery, of the hrmta
tions of surgery and of the effectneness of
other therapeutic modalities Only then
can he arrve at the wise solution for th
problem presented by the individual patient

Through an apprecianon of the bioloe
characteristics of the various types of bron
chogentc carcinoma it 1s possible to armit
at a more cntteal selechon of patients for
surgery, 2 better chorce of operative pro-
cedure, and improvement m survival ates
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Selection of Operation

BASED ON THE RATIONALL of treatment it
1s behieved that lobectomy 1s the operation
of choice 1n the surgical treatment of a pa
tient having a bronchogenic carcinoma
Total removal of a visceral organ Wthh xs
the site of a primary

Pulmonary tissue 15 vital tissue and should
be conserved as carefully as possible mn a
patient of any age Conservation of pul
monary tissue becomes ncreasingly impor
tant 1n patents n the age groups susceptible

15 the 1deal surgical procedure  This should
melude removal of the regional lymph nodes
tn an en bloc resection  To staie  however
that total pneumonectomy with dissectron of
the regronal lymph nodes 1s the sdeal opera
tion for broachogenic carcimoma does not
mean that 1t 1s the operation of choice for
the patient having a neoplasm of the lung

to primary 1 of the lung

Bugher' 1n a paper entitled Some Prob
lems of Interpreting Statistics on Cancer
Diagnosts and Treatment concludes It
seems clear on reflection that survival time
1s not an adequate index of therapeutic ef
fictency There needs to be some measure
of the qualty of survival There 15 a great
difference between the patient who manages
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F o la&b Scver arthr ts mvolving the ankles was the svmptom that Jed to the detection of ths

trge neoplistic mass i the left upper lobe  The les on was removed by 1 ft upper Iobectomy wh ch

should perm ¢ a supenor quality of survival without sacnficing t me of sunvnal The arthritis com
pletehy disappeared 1 two weeks followng suegery

31
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to survive as a suffering ncapacitated and
bednidden ndividual and one who although
hving for the same period of tme 15 able
to continue with normal or near normal
actwvity for most or all of the period There
ss the implication 1n existing data thar the
therapeutic meastres used may themselves
be of such mjurious character that the in-
creasing Wfe expectancy from eradscation of
the neoplasm may be partly or completely
offset” To no other visceral organ of the
body does this principle apply as clearly as
1t does to the lungs (Fig 1)

Review of the recent lterature on the
surgical treatment of bronchogentc carer
noma reveals that Brock * Ochsner,® and
Gibbons* among others advocate the neces
sity of performing a total pneumonectomy
Evaluation of thetr survival rates does not
seem to bear out the prediction made by
Graham® i 1948 that the rouune per
forming of total pneumonectomy for can
cer of the lung should yield a sigmificantly
higher five year survival rate as compared
with survival rates 1n series of patients
where selective resection 1s used when
feasible Advocates of pneumoncctomy, 1n
advising a more radwcal surgical approach,
are not able to achieve a higher rate of re-
sectabiity as compared with those usmng
selective resection The operative mortahty
following preumoneciomy Tanges from 9 1o
23 per cent according to various reports
Surgeons Iimiting the extent of the resection
when feasible generally have an over all
surgieal mortahty under 10 per cent

Husfeldt’ (an advocate of total pncu-~
monectomy), worhng 1n Denmark where
there are accurate vital statistics in a country
with a uniform population and medical sys-
tem, has shown that the over all five year
salvage achieved by surgery 15 5 per cent
In the 1954 report” of ‘ Orgamzed Climcal

avestigation of Cancer’ by the Untversity
of Miclugan, § 2 per cent of patients having
cancer of the lung who were cligible sur
vived five years  Reports from other chinies

SELFCTION OF OPERATION

1n this country, 1n which there 1s undoubied
Iy some selection of patients in that thes
hapelessly 11l when first dragnosed may pot
be referred for surgical evaluation show
only a shghtly better salvage rate from
surgery  The untformity of these reports
mdicate that total pneumonectomy cat
achieve hittle more than lobectomy n com
pletely eradicating the neoplasm and ba
the disadvantage of a sigificantly higher
mortalty and a poorer qualty of surmal
There 1s no ndtcation 1 the lterature that
the surgrcal skill of the individual surgeons
reporting affects the survival rates once the
pattent has recovered from the operation
The vacatrons m surgical mortality rates
are probably due to factors mn selection of
patients for surgical therapy and sn post
operative management

The objection to lobectomy i the treat
ment of bronchogenic carcinoma 1s that #t
does not allow an adequate mediastinal dis
sectton  This objectron infers that paey
monectomy offers a better chance of com
plete cure by being able to remove all can
cerous tissue  Certamnly m anmy operation
for cancer the regional lymph nodes should
te excised  Johan Holst” i discussing the
problem of gastric resection for malignancy
asked the question “Just where do the re
gional lymph nodes end and the nodes of
the general lymphatic system begn®® Be
cause of the complex lymphatic dratmage
of the lungs within the medhastinum and the
vital structures with which the nodes are i
direct continuty (Fig 3, Chap 111}, for
practical purposes the regionaf Jymph nodes
as far as the Jungs are concerned are the
penibronchial and hilar nodes These con
be as easly remoied with lobectomy as
with pneumoncctomy Likewsse the corynat
and perttracheal mass of nodes can be dis
sected and excised 1n performing Jobectomy
although the chance of affecung survnal
time 1f they are grossly mvolved with neo-
plasm 1s not great There s a great pos9
bibty n disecting wihun the mediastt
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have extensive regional node mvolvement
as shown by examunation of the resected
specimen In patients 1n whom the re-
sected specumen revealed no lymph node
volvement, a common factor causing death
was blood borne metastases, a factor which
15 not affected by the type of operation
Robinson, Jones and Meyer™ n 1956
reported the result of a survey they had
made concerning the practice of thoracig
surgeons 1n respect to selective resection i
the treatment of bronchogemic carcioma
Seventy seven per cent of the surgeons
querted stated that they perform lobectomy
as an operaton of chowe under crroum-
stances of therr own choosing 40 per cent
use 1t only as a compromise when there 15
some contraindication to pneumonectomy,
and only six surgeons (2 per cent) stated
that they consider lobectomy the operation
of choice whenever 1t 1s anatomucally feast
ble A frequent comment by surgeons an
swering the questtonnaire dealt with the
poor over all experience in attempting to
cure pulmonary carcinoma This comment
mdicated that they were finding surgical
therapy helpful to a imited group of pa-
tients and were searching for a method of
improving results from surgery Expertence
ndicates that this can be accomplished not
by extending the lumts of surgical exciston
by more radical procedures but by a care-
ful selection for surgery of patients who can
be benefited by resection
Insufficient pulmonary and cardiac re
serve accounted for eleven of the seventeen
surgical deaths followrng pneumonectomy
and three of six deaths following lobectomy
n our patients The high mortality from
this cause 1n patents that have been care
fully evaluated from the standpont of their
ability to tolerate the proposed resection
-\funher emphasizes the necessity of preserv-
ing pulmonary tissue whenever possible A
ew of the patients who survived pneumo
nectomy are now completely incapacitated
by their low pulmonary reserve  The others,

SELECTION OF OPERATION

however, are leading active fives with only
minor restrictions

SEGMENTAL RESECTION

Resection of a primary neoplasm of th
lung by removing less than a lobe rarely 5
justified In certain patients, howewer ¢
segmental resection may be an adequate
procedure Very small pulmonary nodufes
due to a primary neoplasm located n th
periphery of a segment 1n which there &
no evidence of glandular mvolvement may
at tmes be adequately removed by se
mental rescction Our longest survivor fof
lowing resection 15 a woman now T6 yeay
of age who 12 years ago had resection of
an antersor segment of the Jeft upper lobe
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Fig 2 Tor three weeks this 64 yeaf
nottced a streak of blood im the mucus $ \
from her throat cach mormng Xray reset
an abnormal shadow n the feft wpper |
A small pnmary bronchogenic carctnom; e
removed by resccting the anteror ugmu[a‘( ::‘ e
upper lobe  The patient 15 alive and wel e
years Later  Siv years before thes x 12y “::; ected
an carly carcinoma of the ccrvix was “]Iwﬂ\l
and cured by radiwm therapy Thus an ““:n:\
patient atded by her alert physiclan has s

two scparate primary carcinomas
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Fig 3a &k b Ths small bronchiolar carcinoma was removed by scgmental resection from the night
lung of a 61 yeir old woman The two X rays taken four years apart were made as part of pre-
employment examinations

for a small primary epidermord carcinoma
(Fig 2) Small bronchiolar carcinomas
may be adequately excised by 1 re

too widely from the traditional concept of
the surgrcal treatment of neoplasm but m-

section (Figs 3z and b} Patients having
poor respiratory function due to severe pul
monary emphysema who would otherwise
be considered moperable may tolerate re-
moval of a segment of lung Patients who
have previously had resections now oc
casionally present themsclves for the prob-
Tem of resection of an newly acquired lesion
(Fig 4nand b) In such patents segmental
resection may be feasible and may oc-
castonally be an adequate aperation  Pert
pheral ncoplasms (fig 5a and b) which
m ddition require removal of a portion of
the chest woll because of panetal invasion
may be adequately excrsed 1n some 1nstances
by resecting less than the entire lobe  The
emx of the problem m these mstinces usuat
Iy hes at the periphery of the lung and 1n
the chest wall and not m the hilum Tt 15
recognized that it 1s undesirable to depart

-

*

15 1mp m the overall
approach to this problem Segmental re-
section may be the operation of choice or
the only procedure feasible i certamn pa
teents suffering from primary cancer of the
lung

INDICATIONS FOR
PNEUMONECTOMY
Pneumonectomy becomes necessary m

approximately one half of patients having
surgery for bronchogenic carctnoma due to
the frequent location of the neoplasm 1n the
major branch bronchi This ts the most
common site for the low grade epdermord
carctnomas  Although the primary site may
be relatively close to the lymph nodes at
the hilum of the lung many of these lesions
due to their biologic nature are locally 1
vasive and stow to dissenmnate They

seem 1o spread less commonly
-

- A

#
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blood stream Thus although due to therr
location 1n the bronchial tree, preservation
of a portion of the lung 1s out of the ques
tion they may by bemng localized represent
good lesions for surgical eradication An
epidermoid carcinoma  even when small
(Fig 6a), by bloching a major bronchus
may cause wheezing severe cough, and
fever due to pneumomtis so that the pa
tient secks medical attention early Al
though the temporal factor 1s of secondary
mmportance to the brologic factors con
cerned, time 1s nevertheless of great impor
tance 1n this type of bronchogenic carca
noma so that resection may be applied while
the leston 1s still localized to the primary
site

The finding of metastatic nodes 1n the
hilum of the lung or in the mediastinum
makes pneumonectomy the operation of
choice This 1s true even though the pnt
mary tumor may be peripheral withm the
lobe There 1s httle to be gamed by re

t
Fig 62 This 74 year old man had cough and fever at

 therapy brought partial reltef of symptoms but x ray s!
yewrs after left total pneumonectomy

Fig 6b Small b

SFLFCTION OF OPERATION

moving a lobe when there 1s evdence that
the neoplasm has extended alone th
Iymphatic channels to lymph nodes beyond
the mvolved lobe A radical pneumons
tomy with excision of all accessible nods
1s the operation of choice 1n thus situation
However, 1f pulmonary functron must b
considered a more hmited resection m3y
be preferable This may be foltowed b
srradiation therapy over regions of haosn
nvolvement (Fig 7a bandc)

BRONCHOPLASTIC PROCEDURES

Bronchoplastic procedures may be usefil
1 selected patients 1n conserving pulmonan
tissue 1 the treatment of bronchogent
carcinoma  The use of this technique seems
to find 1s greatest usefulness when used
deltberately as an elective procedure ot
ceived as an adequate cancer operation for
the particular case bemg treated Thus, 8
should not be reserved for patients 1 #hom
total pneumonectomy 1s out of the questiot

3 was tahen pemall?

xra
the tme this e st

hadow persisted  He was stil

left
cell type causing fibrowd peumonitis of

A upper lobe
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10-10-57

Fig 7c  Appearance of chest fourteen months following resection of the

muddle lobe and involved nodes combined with yrradiation therapy over
mediastinum  The patient 1s well and working almost two years following
Iobectomy

because of poor pulmonary function Where
this procedure has been used 1 an attempt
to extend the linits of surgery in performing
a total pnsumonectomy with resection of
the lower trachea and coryna with anasto
mosis of the remaming bronchus to the

the right upper lobe bronchus or its first
order branches, even when the tumor 15
vistble by bronchoscopy, may be adequately
removed by upper lobe lobectomy mclud
g removal of the nght mam bronchus and
a portion of the intermediate bronchus as
a sleeve The portion

trachea results have been disapp g as
far as significant survival times are con
cerned Such an operation may, however
provide palliation when no other treatment
would be avarlable

The night upper lobe bronchus and the
superior segmental bronchus of the left
lower lobe are two locations for neoplasms

of the mtermediate bronchus can then be
anastomosed to the trachea at the region of
the coryna In the patient who has survived
lTongest (over five years) following a bron
choplastic type of resection for broncho
genic carcmoma 1n this location a wedge
resection was employed without complcltl}’

the right bronchus (Fig 9) A

fhnt customarily require a total p -
tomy because of the proximity of the leston
to the mam bronchus It 1s mn these two
locations where bronchoplastic procedures
are of particular value

A neoplasm (Frg 83, b and ¢) ansing 1n

bronchial leak occurred at the pomt of
bronchial repar causing a complicatin®
empyema which was dramed by nb re
section ‘The patient subsequently made 3
good recovery although pooling of secre
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REGION OF
CARCINOMA

Resection right upper lobe

and right main bronchus

c;' -
i
2-4-57

n}{\( =S
Anastomosis of intermed:

ary bronchus to stump of
right main bronchus

Fig 82 b andc A 48 year old man w th obstructive pneuman t s due to localized epwdermo d carci

nom of night upper lobe bronchus

Resecton of night wpper lobe and r ght man bronchus pre

surv ng nght m ddle and lower Tobes - Al've and well after two and one half years

tons 1n the kinked bronchus has been an
noying  Although this case rep a

served by sectioning the lcl‘l upper lobe

satisfactory survival t

Justp tots and

ol the bronchus with end to end anasto
mosts appears to give a better result with
less morbidity  We have used this type of
anastomosis preserving the lower and mid
die lobes in seven patients

A well localized neoplasm arising m the
supenior branch bronchus of the Ieft lower
lobe because of its proumnty to the kit
main bronchus would usually necessitate a
left total pneumoncctomy In certmn of
these cases the Teft upper Jobe can b pre

g the left mamn bronchus at ap
proximately its mud pornt The remaiing
portion of the left upper lobe bronchus
can then be anastomosed to the stump of
the left main bronchus followmg the re
moval of the left lower lobe (Fig 10) We
have employed this type of bronchoplastic
procedure 1n four patients

Presurvatton of the right upper lobe was
po\snbk tn three patients having cp:dcrmmd

g into the

bmnchus In two patients a V. p]auy/

o /

- §
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Right upper lobe and
portion of main bronchus
removed

Closure approximates
walls of right mawn
bronchus

Fig 9

used to preserve the airway to the upper
lobe (Fig 11) In the thid patient the
upper Jobe bronchus was anastomosed to
the side of the trachea after severing 1t from
the night mamn bronchus which was com
pletely resected The left lower lobe was
preserved 1 two patients by performung a
wedge resection and transverse closure of
the bronchus after removing the left upper
lobe

Bronchoplastic procedures were done on
two patients who had right rotal pneumo
nectomies 1n a deliberate extension of the
usual funuts of resectabihity In both the air
way to the left lung was preserved by an

found 1n the lungs are grossly industinguish
able from neoplasms Granylomas due fo
tuberculosis fungus nfections, and lipoid
prneumomitis may be particularly hard to
differentiate from carcinoma by palpation
and gross 1nsp Even the patholog
with the hmutation of frozen section tech
nique may be capable of error in diagnosing
lestons sent to lum at the time of surgery
Pertpheral lesions of unknown etology
should first be resected as tumor bropstes or
by segmental resection and sent to the path
ologic laboratory for diagnosis I a diag
nosis of neoplasm 1s established a more ex
tensive sesectton may be mdicated  Bron
chiolar when small may be ade

end to end of the left bronchi
to the trachea following resection of the
night lung along with the coryna and lower
trachea (Fig 12) One patient died on the
twelfth postoperative day due to msufficrent
pulmonary function The other lved m
reasonable comfort for one year before
dyng of carcinoma

RESECTION F'OR LESIONS OF
UNPROVEN ETIOLOGY
) The radwcal surgical approach to the
of b hial neopl. 1s capable
of the greatest harm ta the patient in the
resection of a pulmonary Jeston of unproven
etiology Many bemgn lestons commonly

quately removed by segmental resection
Neoplasms of other types generally require
Iobectomy unjess nvolved hilar nodes are
present ndicating total pneumonectomy
The surgeon must consider not only the ma
ture of the lesion but the pauents totat
economy 1n deciding the extent of resection
desirable

Hifar lesions obstructing major broncht
and Js d by distal supp may
be very difficult to idenuly histologically
Incising mio the fesion to obtain adequate
ussue for wdentification s often technically
difficult and may mvolve injury to major
structures commuttng the surgeon 1o 3 more
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P.
n Fi cancivora -
D Left fowsr tobe T
ls"Z and partion of Laft uppar lobe broachus
ig main brenchus i"b X sutured to left m.
ronchus

j removed
i
g

Efn;],o BA 47 year old man with hitory of recent pneumonitis which clared with antimicrobial
Rm‘)on ‘:U;Chmcop) and bronchography reveated o tumor and notching of lower tobe brenchus.

wth bronchoplstic procdure for a small localized undifferentiated cartinoma  Survived

four years
euensne resection than desirable Bron  and hpotd granulomas all may simulate a
f:;‘l‘;"")' at f:I potnt proumal to the obstruct  hilar Bronchial ad also
dl-‘gnosoxn often 1s helpful 1n establishing the  should be differentiated from bronchogenic
o : without committing the surgeon carcinoma since they generally can be re P
mum]dl“cnsuc resection  Broncholiths  moved by partial resections if the distal
mpactions impacted foreign bodies  pulmonary tissue has not been werepar

P
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CARGINOMA

Resecton right middle and

lower lobes with portian
of right main bronchus

SELECTION OF OPERATION

&,

Anastomosis of right upper
lobe bronchus fo stump of
right mamn bronchus

Fig 11

carina
Fig

damaged The importance of conservation
of pulmonary tissue cannot be overempha-
sized When dealing with neoplasm radical
surgery often 1s mandatory and the nisks are
ustified  These same radical measures and
r1sks, however, should not be ymposed upon
patients having lesions of unproven etiology
that may represent little or no threat to the
pattent’s life or health It 1s just as repre
henstble to remove an eatire lung for 2
bensgn leston caustag no symptoms because
of a mustaken tdea that it 1s a neoplasm as
to remove an arm or a leg because of the
presence of 2 benugn tumor

PALLIATIVE RESECTION
There is a defraite place for pulmonary

Resection right lung,
lower trachea and

g
g

End-to-end anas-

tomosts of left

main bronchus
to trachea

12

resection for the purpose of affording pallia
tion of unpleasant symptoms i patients
having bronchogenic carcinoma  In apply
1ng the principle of pathanve surgery, how
ever, the surgeon should keep in mund that
one cannot palliate a panent who has no
symptoms or only vague symptoms It 15
not posstble to predict accurately the symp-
toms that will be expenenced m the {uture
by a patient having a bronchogemic carct

nomia The loss of pulmonary function duz
to the resection may cause far more dis

tressing and disabling symptoms than would
have been expenenced by the potient if he
disease had been allowed to run s normal
course without interference by surgery

Similarly, mprudent pallhative  autempts
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tmay actually shorten survival ume by overly
aggressive mterference with the lymph node
barner and dissemmation of the carcinoma

Palhatton can seldom be afforded by re
section of the primary carcinoma when dis
tant metastases are already evident The
metastases may cause the more aggravating
symptoms and be the determuning factor 1n
the survival tme  Pulmonary resection as
a palliative procedure must be justified by
an attempt to control distressing symptoms
already in evidence The most commoen
symptoms that can be relieved by surgerv
are hemoptyses toxicity from suppuration
cough and pain

Hemoptysis Hemoptyses due to bron
chogenic carcinoma are rarely severe  Typr
cally the neoplasm ulcerates within the
bronchral Jumen causing small amounts of
blood 1o be mixed with the expectorated
bronchial secretion If however the neo
plasm crodes into a mayor pulmonary vessel
a quckly fatal hemorrhage can result
Hemoptyses due to bronchtal adenomas are
frequently severe and may cause death by
flooding  of the tracheobronchial tree
Usually the tndication for pulmonary resec
fon specifically to control coughing up of
blood occurs 1n the peripheral type of carc1
foma that has undergone central nectosis
Tesulting 1n abscess formation The patient
having such a lesion 15 plagued by a per
sistent cough productive of foul bloody
Sputum At times the a2mount of blood
coughed up may be alarming  In such a
Sltuation tesection miay be of great value
el minating the cough and the hemoptysis
¢ven though the resccuion 1s not curative

Suppuration Suppuration beyond a
bronchiat neoplasm that has caused absces
;cs and yrreparable damage to the 1nvolved
U0 1 an indication for pulmonary resec
;l‘o:\ even thoush cure may not be possible
ron un“dbc borne in mind that the obstruc
- nd suppuratton of recent ongin at

S can be more easily relieved by irradia

tion over the obstructing neoplasm com
bined with antimicrobial therapy Attempts
to effect palliation by the total removal of
a lung when the point of bronchal section
traverses neoplasm will frequently lead to
a bronchial stump leak and a complicating
empyema This complication frequently
makes the patient more uncomfortable and
may lead to a shorter survival peniod than
1f the lung had not been removed Although
1n general the results of palliative resections
are usually disappomnting the rapd al
though porary 1mpi 1l
resectton of a destroyed suppurating lobe or
lung distal to a bronchal neoplasm may be
most gratifying

Cough Severe cough due to a bronchial
neoplasm that cannot be relieved by irradia
tion therapy and by the use of opiates oc
castonally becomes an indication for a
p Ap g unrelent
g cough especially when 1t appears m
exhausting paroxysms may greatly weaken
the patient and make 1t impossible for him
to get adequate rest Pulmonary resection
even though it 1s known that 1t cannot b.
curative may be justified 1n such a situation
It has been observed that if at the time of
the attempted resection 1t 1s found that the
procedure will be unduly hazardous due to
the involvement of major pulmonary vessels
or major bronchi that severing branches of
the vagus nerve below the recurrent laryn
geal nerve will often afford palhabon of
this symptom

Pain  Relief of pain by excising a neo
plasm which has invaded panietal structures
may be an indication for a palliative resec
tton Penpheral cancers of the lung may
attach themselves to the chest wall invading
the pleura and eventually 1nfiltrating inter
costal nerves  This will cause a severe un
relenting type of pain which radiates along
the nerve pathways Even though there may
be preoperatnve evidence of spread of (hc"
diseasu beyond the hmuts of resection™
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Iobectcmy or Segmentay Iobectom along lhoracotomy they shourg be kept 1y Mind
with Tesection of the chest wajy 1nvolyeq and applied 1 Stutable ases when thoraco.
May grve Prolongeq reltef fr,, Pam fomy hae been done 1o determpne 1

Neoplasms mvolvmg the Superjor Suleyg bxhty of Suceessyy Tesection op {0 estappgy
of the chest which ‘ivade ¢y, firse and sec. dlagnosts
ond Mtercosty) Nerveg roducmg paip along Evnluahon of Pall:amo Sllrgl'rj. Pajly

n any

he dlSlelI!lO f th d brach;g atve Tesectiong m alIewaung Symptomg
Clitanegy,, rves d sy Sically Causeq hial e asms are difficut
Withoy ducy TUctura} g, buly € to SValuate f, andpoint of incregs
Sectio, h Ore exten g Surviva o naot pe Judge*
tvely Mvad, e neur, Toots of the Tetrospece un € Strgeon a5 State;
brachmI 2! Orary valye 10 the re,, h Of surgery at the
Palltatye Ppro re, ajy oup] there Tesection s for Palhaion and no
will b, €Nt neyy, logy efects 1 the  for Cure ept o, palliatye Tes
a; and Ived de ¢ ar-  tiong Must not p, JUstify the pe,
dack 4 d Nup Ported 5 five formancc Tesecto, Sttuationg where
Year supy,y, 1wy, o Tecurrenca It cg Nceyy Ong hfe and
[ Carcinom, fol] oWing g ¢q binagion of allevigse suff ering Merely becayse 1 8 te
Surgicg) €XCision and ¢ ray lher.:py n suep Mcally feasible Syl recently (195
2 lesion Teporteq the Tesults of AISINg the rege;
Occ:nsxona ly a Periphery; €sion i the , ity ra, Perations fo, Cancer of
lower 1o, I 1nvep dlaphragm un the hyg mortalty o

a r
canmot b cent i g 7 cas Forty eight of the
P, ALLIATIVE SURGERY Tesectiong Were deemed to be Palhative y
OTigR Tan RESEC""ON that koo Reoplasm was left behing m lh;‘
‘alltation Of sympyo, ® POssible Course of € resection The surwvall :’
m Situation Whe, €Xploratg, thoracey these 4 Patients v carefuily eV-;l'-l[Jo{
omy ang resection of the Oplasm 15 0t from the Standpon, of tme gpq re; "‘Hm
feagiple or adygqppa €8100s thae have Symptons € Operative mortahty yn .
Mvaded yp, UC ner 'Phragm 8toup yu¢ per cent  of the rilmac‘:'bA
May cayge sey D m the shoulq, 38 Patieny, Patients sumv; y nafl
ferruption [ CIve aboye thy Oplasm Months ang Urvived one )carr 25§ o
will relieve ¢ Intercosml Urec- 4, analyz; the 1val rateho” o
tomy may be of Breat h, relieving Pan  tregreq Patients foyng tf;ii I:’snclnad:scusﬂm

at
SS—2a doubyfy dividend of

‘the
Pleural g, When the leura} SUrfaces yra Surgical palliatiopn Snuilh“s:::csvc:l;a:"ud
tuddeq with Neoplagy. Implans While Tesults 1y the Tater per;]o fist Bt o)
[one of he above Procedures Might offer Rorse than those of e Splaned by g
€nough Palliatiop to 1n themselyeg Justily  sepjeq and thys may be exp)
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nelusion, oy dehbera(cly, of g Mumber of
€ases 1 the Tater Penod whep Would haye
been excluded s tendency to
mncrease the Scope of Operation beyond the

Seems yp oy Tespects

cough, s of SUppuration but
less usefy m :Ilevmg Ppam

Etplomtor_y cotomy Ex Oratory
lhomcoromy for the Purpose of esrabhshmg
the diagnos;s of eop}. 1 Ssitvatons
where the Chinieq) evidence indicateg non
mcclabnmy Justifred under Certam ¢y
cumstane, should pe ©CogMIZed, how.
YL, thay thoracoyg, carties o
definyge m Ly, mcvnably adds ¢o the
Morbygy Y, an, Orten SUTVIVa) fyme
Boyd~ |, rts Nt hospra
Mortalyy, OF exploryy, Y thoracoy, m
nonrcscclablc Carcmom, In

NEC'S serjagm

the mortality vy 18 per

0 that 31 er
cent of Patients died 15 three months folioy,.
Carcinomg when

n for
ton wag Ot feasple Pprecianon of
the harmg, effects of 30N seems
Breater 4 8 13y peop), 20 by ¢y Med;.
cal Profesg, ©ar 15 often €Xpressed

Patiengs that ety wagp « Pread (he
Cancer » Th, fea, ly ungrounded
and gt g e rcspons:b:my f s geons o
tllmm:ne s much 5 possible €xplorationg

M are of doubyf, 1 Patien;
e 15 an tandable reluctance
rag, logist, aj leston not
stolog, 1y pr neaplasm In
:c Mtere, f ace Ting of Tesults
thery h ¢ ation of diagnogs 1s
£hly degyy, ble ReVer. the harm result.

o the Patieny ith fonresectsplo bron.

geny Arcinomg, CSpeciatly ¢ media.
g} ‘eeny Caused tracheat g,
Veng hstmcnon, houlg Prohuby e,

be eXpected from ittadiation therapy are
Probabjy More thap offset by the harm done
by the €Xplorangp, both i Tespect
bidity and Mortalyry

Exp!ora!ory lhoracoromy for dagnog;s
n patients havmg lesions that are obvxously
110t resectaple should adv;
€¥ery other diagnose Procedure that Might
Provide Stitable tissue for €¥aminagen has
been carnied oy te, A
cal Meduasting) node blopsy. needle bzops),
EXaminanon of sputum,

ud  for neoplasyre Exploralory
lhoracolomy I patiengs m whom Patho
logic Proof of bronchygy Neoplasm pag been
Obtameq and who have lestons obkusly
fonresectaple has only the dubioyg value of
Proving (ha, surgical fesection g impos
stble

o mor.

SUMMARY
1 Lobcclomy when feasible ;¢ the opery
tion of choice 1 treating the Patieng hnvmg
bronchogenlc carcinom,
Pneumoncctomy will be necessary 1
one-half of

of the Ieston
of Iymph node Melastaseg
Bronchoplaxuc Procedures 4y the mnter.
est of Presenvatign of pulmonar} trssue find
A useful place m the surgical treatmeny of
€arcinomga of the bronchys
Pailtatyy o Tesection g Justified 1o re-
lieve unpleasan, SYmptoms Hcmop!)xcs‘
€ough, effects of SUppuratio, and pajp may
all be Palliated by Surgery
5 Explcmmry xhomcolomy m
Curable pagene I3 accompanyeq by an

1ts jusyyfy ! ethine cases
10 establish the facy of nrccocmbzmy a
2 imes 10 12 syl roof of S
diagnoss when thyg 1nfo; hation capn ¢

Obtainey by a Jesser Procedure |, n
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Irradiation Therapy

Ixmmnmv THERAPY OCcupies a major
tole in the treatment of bronchogenic carem
ema  Only one third of the patients with
this d scase have surpically resectable lesions
and less than 10 per cent can be cured by
surgery due to the biologie characteristics
of the neoplasm and the difficulty of de
tecine it when stll i a localized state
Many of the remuming patients become
canddites for irradiation therapy  This
modatity of treatment 15 capable of modify
ng the natural history of the neoplasm to
bring about relief of distressing symptoms
n many patients and an apparent cure in
M occasional case  Studies of survival
tunes companng untreated patients with
those recuning irradiation therapy indicate
that i the majority of patients recevine

technical details of the actual application
of wradiation therapy Likewise no com
parison will be made of the effectneness of
wradiation therapy gwven by the standard
therapy units as opposed to the cobalt 60
and supervoltage umits Choice of the
method by which the patient s treated rests
properly 1n the hands of the radiologist who
understands the technical 1dvantages of one
umt over the other n the management of
the particular pattent to be treated Con
sideration of total dosage and frachomza
tion of the dose 1nto ndividual treatments
15 also the prerogative of the radiologist
The physician or surgeon responsible for
the care of the patient should have a know!
edge of the value and also the himitations
of wrradiation therapy so that he will refer

therapy survinal time 15 not d (Fig
1) In the series recening therapy how
awer there will be a small percentape of
Patients surviving beyond the fifth year
shie mn unireated patents rarely will a
Patient e more than three years following
onset of symptoms  The svalue of wrradia
ton therapy 1s chiefly in ts role of palhiation
50 that this therapy must be hept 1 mind
m the management of patients having bron
¢hgenie carcinoma
\ The role of irradiation therapy n the
Teument of bronchogenic carcinoma s
m:g Presented by the authors from the
m“l‘ﬂxm of the thoracic surgeon and physt
Tesponsible for the d rect care of the
E(Ailnm father than from that of the rady
3T No attempt will be made to present

49

to hus radeol il patients present
ing patholocic aspects of the disease 1n
which 1eradiation therapy may be helpful
Irradiation therapy mvolses the use of ¢
physical agent very real though unseen
that 1s capable of destroying Iving cclls
In s use side effects that may be un
pleasant must be accepted  Although the
total dosage used will vary according to the
aim of therapy and the character of the
normal tissues that may be affected an
aggressne atutude should be the rule f
benefit 1s to be expected It 1s incongruous
for a surgeon who accepts a patient for
surgery with hittle thought of the ordeal of
surgery ncwional pan and weeks of mor
biditv 10 withhold rrradiation th

becaw ¢ asant side effects,”
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should 2 surgeon who removes an entire
lung with equanimity be disturbed by 1t
radiation fibsosis? An over radical attitude
which may reach a pomnt of dunmisting
returns and ncreasing harm, whether it be
surgical therapy or srradation therapy is to
be avoided Once chosen however the
modalty of irradiation therapy should be
employed with a vigor consistent with the
ultimate welfare of the patient

Irradiation therapy has been reserved 1n
general for pattents having bronchal neo
plasms not suitable for surgical excision
Before 1933 when pulmonary resection was
demonstrated as feasible 1n the treatment for
bronchogenic carcinoma patients had been
treated exclusively by means of wradiation
therapy Dragnostic measures during that
period were not suffictently developed to
allow frequent detection of a localtzed bron
chial neoplasm  Since dissemmated carcin

n
¥
}“—
-
, o
o ! \;‘xm
. . /
1 e
“&Q
L 4-27-56

\rcinoma obstructing the bronchis to the superior segment of the ngl
Trradiation therapy was given over the obstruct

have surgery

Fig 1h Twenty one months later X ray of chy
itis and pufmonary abscess

est shows m mimal scar
Patient 15 well and without symptoms

oma was being treated the results were
disappointing and 1rradiation therapy way
judged to be of httle value 1t 1s far to
pose the question as to whether srradiation
therapy would be as effective as surgical
excision m patients having locahzed bron
clual neoplasms This question will prob-
ably never be answered smce no one may
have the courage deliberately to withhold
surgical excision from patients with favora
ble lesions  An occasional patient with such
a leston who refuses surgery (Fig 1a b ¢
d) or whose pulmonary function contraind:
cates surgery (Fig 6a and b) becomes
available for iradiation therapy Results
of irradration therapy 1n this group sugoest
that this modalty may be curatne to 3
greater extent than most physicians reabze
The major obstacle to determning the effe¢
twveness of cancericidal doses given to Jocal
1zed peripheral bronchial neoplasms is the

X rmo d
b 4 small epuderm®
I.g la ray of a 60 ycar old man who was found at bronchoscopyh:n’o:::‘“ R 0

ing neoplasm

-
nng at s te of previous poeusne?
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3-19-56

Fg lc R ght lateral project on showing abscess 1 superior segment of lower lobe beyond obstruct
Ing carcinoma

Fig 1d Tuwenty two months fater only nun mal scarring rema s

difficulty of obtarning histologic proof of
such lestons without surgical exploration
and bopsy  Due to thys factor surgery will
probably remarn the treatment of choice for
locafized neoplasm onginating m the lung
while srradiation therapy will be used for
noperable and non resectable lestons re
currences follow ing surgery and metastises

IRRADIATION THI RAPY IN

R¥T ATION\ TO CFIL TYPF

The response of a neoplasm to 1rradia
ton 15 governed largely by ats cell type
Hhighly undifferentiated tumors are very re
spomave fo wrradiation therapy  Well dif

pattent however m4y be mflucnced less by
the cell type of the ncoplasm than by its de
gree of localization  The patient having a
tughly undifferentiated bronchogenic carcy
noma of the small round cell type almost
always has a widely dissemunated neoplasm
by the ime the diagnosis 1s established Al
though 1rradimuion therapy may be usefut 1n
temporary control of symptoms due to the
pramary feston Of metistases that retrogress
quichly following therapy the patient rarely
survives for more than a few months

In spite of us greater fesistance 10 the
effects of 1r the well i
squamous cell carcinoma by wirtue of s

d

d epidermoid s fall m
the median scale of responsivencess 1o 1r
fadiwon - Adenocaremomns ncluding the
bronchioar type and the cylindromatous
B of bronchnl adenomn ruspond very
Vatle to this type of therapy

The value of irradintion therpy to the

y to remain localized for a longer
persod of time 15 the most favorable lesion &
for wradiaton therapy  The flo ke d
tiologie charactensties of the
tamns Just as serely to the
pon therapy as 1t does t
surgers
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Fig 22 Squamous cell carcinoma which at
was found to be nonresectable because of mv
vertebrae

INDICATIONS FOR IRRADIATION
THERAPY IN INOFERABLE AND
NONRESECTABLE PATIENTS

Inoperable and nonresectable patients
having makig broncheal neopl. not
stutable for surgical exciston make up the
Iargest group for whom wrradtation therapy
15 wndicated  The usual contratndication to
resection 35 evidence of extension of the

coplasm beyond the site of ongin  This

ay be mamfest by direct extension to a
structure that 1t s not feasble to resect
along with the neoplasm, 1 ¢, aorta, esopha
gus, traches, spine, etc (Fig 22, b) In
this event the neaplasm may be well Jocal-

1zed
by th
radati
of thn
plasm
lesto
surv
the
Ex

to

tha
pan
gra
may
Even
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Fg 2b Appearance of chest s X months follow ng rrad at on therapy
There has been complete d sappearance of the severe pan that was the

present ng symptom

Th's 46 year old man feels well and 1s work ng

one year following therapy

the neoplasm these studies along with the
chnical picture presented by the patient
often permut an accurate diagnosis of bron
chogente carcinoma  These patients should
be treated with rradiation therapy without
being subjected to exploratory thoracotomy
The msk of exploratory thoracotomy for a
nonresectable bronchogenic carcinoma out
waighs the benefits derived from at

Meduastinal Invasion
Invasion of the il by direct

proof may
be obtained from bronchoscopic examuna
tion or from a cervical or high mediastinal
Iymph node obtained by means of cervico
miediastinal exploration  Even though histo
logic proof 15 not easily avattable 1rradia
tion therapy 1n combimnation with chemo-
therapy should be used Pauents having
gross swelling of the neck and arms and
those dyspnere due to tracheal compression
should be treated mtially by means of

:‘“:nzxsn or by metastases to lymph nodes
o SU[\L:‘omnn sien of mopertbility S ens
merrss.; sena caval obstruction tracheal
curment 1n n and nvolsement of the re

ryngeal nenes are indications of

c This type of therapy pro
duces shrinkage of the neoplasm without
the 1mitial swelking thit may follow the first
treatments with irradiation therapy It may
be safe to proceed cautiousty with srradia
tion two 1o three days followin  the 1



2
52 IRRADIATION THERALY

— -

0
>~ i
*

3
>
-

Fg 8

[PRESAI
3

.

.

e
83
%@

Squamons celf carc noma whch at exploratory thoracotomy

was found to be noaresect ble because of nvas vn aof the bod es of the
vertebrae

INDICATIONS FOR IRRADIATION
THERAPY IN INOPLRABLE AND
MNONRESECTARLE PATIENTS

Inoperable and nonresectable patsents
having mal bronchial pl not
suttable for surgical excision make up the
largest group for whom suradiation therapy
15 nd d The usual dication to
resection Js evidence of extenston of the
neoplasm beyond the sue of ongin This
may be mamfest by direct extenston to 2
structure that 1t s not feasible to resect
along with the neoplasm 1e aorta esopha
gus trachea spme etc (Fig 22 b) In
this event the ncoplasm may be well Jocal

1zed so that 1t «an be totally enc
by the therapeut ¢ freld of 1rrad
radiation therapy over an moper b
of this type may result 1 eure of
plasm as evidenced by regress or
Jeston as shown by x ray and |
survival without evidence of fu
the local site or metastases (Fies
Exploratory thoracotomy may be
to establish the duagnosis and @
that the leson 15 non resectabl
patients such dragnostic measuic
grams  bronchograms and br
may reveal evidence of nonrc
Even i the absence of fustolo
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fig 42 Exploration of the left chest of this patient revealed a pulmonary neoplasm was nronresect
able because of invasion of the aorta and esophagus
Fig 4b Src months later the ncoplasm had greatly enlarged Irradation therapy was given A tumor
dose of approvmately 4000 roentgens was given through four 15,15 cm parts 1 a punod of 20 days
ustng 220 KV equipment
Tig 4c Xray of chest six years later Patient 1s well working and without sign of recurrence of
the peoplasm almost erght years following wradiatton therapy
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Tig 4 Diopsy revealed an anaplasic carenoma contarmng large pleomorphic tumor
cells  Hematoylin and eosin \700

:?3‘ of chemotherapy  As a rule patients
oy m;duqmal mvolvement respond well
nl.:rm[ tation therapy and obtain welcome
1 om distressing symptoms (Fig §)

'S true that the period of relief may be

transtent but we have obsened one patent
who Iived aver two years followmg rradia
tion over a proven bronchogenic carcinoma
causing severe vena caval obstruction  This
patient was Iree of symptoms and worked
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Fig 3a Xray 115-46 Ths 54 year old man whose chief complaint was pain 1n right shoulder was
found at exp! 4 to be le because of a neoplasm ansing in the right

upper lobe bronchus which had imvaded the phrenatc nerve and lower trichea  Buopsy revealed
squamous cell carcinoma
Fig 3b Xray 4 1-46 Two and one half months following x ray therapy hilar ntass almost completely
disappeared  This man survived seven years without sign of recurrence and died of an unrelated
cause A tumor dose of approximately 3000 roenigens was given throueh four ports over 2 period of
20 days vsing 400 KV cquipment
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Fig 3¢ Photomicrogram of neoplasm showng pleomorphic spindlc
shaped and giant tumor cells 1 eprdermond carcinoma Hematoxyhn

and eosin X700
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Fig 42 Exploration of the left chest of this pat ent revealed a pulmonary neoplasm was nonresect
able because of mvasion of the aorta and esephagus
Fig 4b Srx months later the neoplasm had greatly enlarged Irradiatron therapy was gnen A tumor
dose of approvimately 3000 roentgens was given through four 15 15 em parts in a persod of 20 days
us ng 220 KV equ pment
Fiz 4 Nray of chest six years loter Patient 15 well working and withott sign of recurrence of
the reoplasm almost eight years following srradiation therapy
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Fig 3¢ B opsy revealed an anaplastic carcinoma contan og large plomorphie tumor
cells Hematoxyln and cosn X700

:?3, o chemotherapy  As a rule patents  transtent but we have observed one patient
o m;"dmm“"ﬂ 1nvolvement respond well who lined over two years followng srradia
ehef §, “ation therapy and obtain welcome tion over a prosen bronchogenic carcinoma
T e distressing symptoms (Fig 5)  causing severe vena caval obstruction This

8 e that the period of relief may be  patent was free of symptoms and worked
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Fig 3a Xray1 !5 46 This 54 year old man whose chuef complaint was pain 1t nghzshouldsr\us
found at y to be Je because of a nmeoplasm arsing m the nght
upper lobe bmnchus which had tavaded the phrenic nene and lower trachea Biopsy reveaked
squamous cell carcinoma
Fig 3b Xray 4 1-46 Two and one half months followmg x ray therapy hila
disappeared  This man survived seven years without sign of recurrence an
cause A tumor dose of approxemately 3000 roentgens was given through four ports over &
20 days using 400 KV cquipment
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Fig 42 Exploration of the left chest of this patient revealed a pulmonary neoplasm was nonresect
able because of mvasion of the aorta and esophagus
Fig 4b Six months later the neoplasm had greatty enlarged Irradiation therapy was given A tumor
dose of approximately 4000 roentgens was given through four (5715 cm parts in a period of 20 days
using 220 KV equpment
Fig 4c Xray of chest six years later Patient 15 well working and without sign of recurrence of
the neoplasm almost eight years following irradiation therapy
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large tumor

Fig 4d Biopsy revealed an anapl
i’ cells Hematoyhn and cosin X700

tion of chemotherapy As a rule patients transient but we hme
ith mediastinal mvolvement respond well - who lived over two ye
10 ftradiation therapy and abtain welcome  tion over a proven
telief from distressing symptoms (Fig 3y causing severe

1% true that the pertod of relief may was §
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Fig 57 This 69 year old man had gross swelling of the neck shoulders and arms due to vena caval
wnd due to tracheal harrowing caused by mediast nal mvas on of

3
a bronchogente carcinoma ansing 1 the nght upper lobe

Fig 56 Four months following wrradiation therapy using 2 MEV equipment delsivering 3500 roent
gens to the tumor area The patient 1s completely free of symptoms The swelling of the neck and
arms 1$ no Jonger present

actively during eighteen months of this
period

Pleural Effusion

The presence of pleural effusion comph
cating a bronchogemc carcinoma may
contraindicate the use of surgical therapy
An absolute contramndication exists if neo
plastic cells are demonstrated in the flud
Irradiation therapy may be heipful how
ever, 1 the management of a patient having
this sign of extension of the neoplasm
Roentgenograms of the chest following
aspiration of the fluid may reveal a shadow
producing localized mass within the n
volved lung In this situation the neoplasm
has probably broken through the pleural
~arrier and 1s sheddmg neoplastic cells mto

pleural space to cause the effuston
Irradiation therapy given over such a neo
plasm may induce regression or quiescence
m growth and bring about clearmg of the
pleural effusion Effusions secondary to
venous obstruction due to neoplasm may
also clear temporarily following therapy over

the involved hilum  Pleural effusion due 1o
extensive neoplastic mplants on the entire
wisceral and panetal surfaces presents 2
problem of too great an area of mvolvement
to be treated eastly with rrradiation therapy
alone The mstillation of radioisotopes Of
8 d comp mto the
pleural cavity 1n such cases 18 helpful 1
delaying the formation of the pleural flud
and 1n some cases causes obliterative plevr
1t1s sufficient to prevent further accumuld

tion of flud Trradiation therapy may b
combined effectively with chemotherapy It
many patients having malignant pleural effy

sions secondary to bronchogenic carcinoms

Distant Metastases

Patients who are moperable because of
the obvious presence of dustant metastases
may recerve benelit from combrnations
irradiation and chematherapy Irradmatiot
Ihe surgical therapy can be effectve 2
prolonging survaival time only when 1t 1:
applied to a localized fesion It may qu’t’d
effectively control the primary lesion treat ’
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10 a patient who finally succumbs to wide
spread metastases  Irradratton over hilar
masses may relieve cough or hemorrhage
and epen obstructed awr passages Pam
due to mvasson of parretal structures is often
releved following irradiation therapy
Chemotherapy may be uscd later or con
comitantly 1n an attempt to control the
distant meastases The fact that such met
stases are present should not deter one from

use of irradiation for pallration of symp

1 unless 1t 15 felt that Nife expectancy 1s

te short

NADEQUATE PULMOMNARY AND

CARDIAC FUNCTION
Severe dimimution of resperatory function

5
v [
v e,
P
.~
.

or cardtac disease may prohubit resectton
and even exploration 1n patients whose chest
rocntgenograms  reveal obvious broncho
geme carcinomas (Fig  6)  Irradmation
therapy should not be withheld from these
patients merely because of the lack of histo
logtc proof Inclusion of these pattents with
unproven diagnosis m a reported sertes
treated with irradiation therapy for carcin
oma would undoubtedly be challenged In
the interest of accurate reporting the results
of therapy tn these patients may be reported
separately from the resulls 1n proven cases
FOLLOWING RESECTION

Irradiation therapy may be indicated fol

lowing resection of the prmary leston if
A ———

W S

9-4-56

Fig 6a This 66 year old male patient was severely cnppled by poor

Pulmonary funct on due o b lateral pulmonary emphbysema Even lobet

tomy for removal of the bronchogentc carcnoma m the night upper
tobe was consdered madvisable
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Tg (b One year folloving irrad 2t on therapy there s 1ttle rema 0 0g
cvdence of the neopl sm The patent w s stll alve trenty nonths
follow ng therapy

gross neoplistic tissue 15 hnowingly left
behind or af there 15 the probability of an
incomplete resection in the proximty of the
neoplism  [rradintion thertpy over the
region of known or suspected imvolvement
may be helpful in retarding the extension of
the neoplasma Silver chips applied 1t sur
gery to outhne the area of known mvolve
ment will be helpful to the radiwologist n
accurately pplying therapy  However the
results of irridintion therapy for this type
of ndiction 1 partieulyrly discouraging
There 15 presumptive evidence that dissee
tion 1n masses of neoplistic nodes or disturb
ance of the lymph channels beneath the
pleura may break down barners of resist
ance nd encourage ripid dissenunation

(g 7) Judgment 1s required at the tme
of surgery 10 borderline cases of resectd
bility as to whether rescction should be at
tempted since often 1rradration alone w 1!
b much more effectne thin resection fol
lowed by 1rridintion over remnants of neo-
plasm
i N I Y OCAL
HF CUMHEACE TOL1OWING
RLSECTION
Evidence of res dual mahenancy mat
later develop followine resectiont In the
magonty of pattents this will oceur \\mrm:
4 peniod of two years Reoperation even I0
2 well Tocahized recurrence randy 18 feas bl
Irpadiation theripy however M he bcn;
freral of the aret of the recurpence 19 of suc!
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Fig 7a The presence of the pulmonary nodule 1n the right upper lobe of this 72 year old woman
was thought to represent no threat to her health
Fig 7b Over 5 years later the nodule has greatly enlarged but stll caused no symptomns At opera
tion an epidermoid carcinoma was found that was attached to the parietal pleura Right upper
lobectomy was carried out along with resection ot the involved pleura

8-30-57 12-16-57
Fig 7¢ Two months following resection the chest appears clear
Fig 7 Five months following resection there was evidence of rapid growth of the neoplasm 1t
chest wall The patient had severe pam in the night shoulder and arm  Dissection tn the extr
ptane involved with neoplasm accelerated the growth of the lesion probably brought on
svmptoms and hastened death Irradiation therapy following surgery gave no benefit
surgery it mught b at value
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5-30-56

Fg 10a X ray of chest showing sat sfactory cond t on s x months follow
ng resect on of the r ght lower and m ddle Jobes for a squamous cell
carc noma n the bronchus to the super or segment of the lower lobe

visible carcinoma  Both then were sub
Jected to left pneumonectomy One patient
15 alive and well four years foll g resec

the h fascia and 1y

the extenston may be far more extensiv

tion and the other has survived over a year
without sign of recurrence Obviously thus
combmation of therapy 15 of value only
when there 1s no evidence of extension of
the disease beyond the area encompassed by
the 1rradiation therapy and m the presence
of a favorable cell type

Trradiation therapy preliminary to yesec
tion may be even more useful when used
over penpheral carcinomas that have m
vaded the chest wall  Lesions m this loca
tion often remam localized to the site of
ongm for a long period of ime They do
however 1nvade the lymphatic channels 1n

than 1nd d by P

Ths explans the rapidly distressing pamfu
recurrence of carcinoma 1n cases where the
dissection 1 the extrapleural plane break:
across these involved lymphatics durmng re
section of a lobe or lung (Fig 7) Unles
a wide en bloc resection of the chest wal
and 1nvolved lung 1s employed the result
of surgery n this group of patients 15 un
rewarding These cells in the subpleura
Iymphatics are exposed and vulnerable t
trradiation therapy so that if 1t 15 used ove
an area sufficiently large to include a gene
ous field around the visible mass the ¢

of the Jes on may be narrow ed down
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Fig (0c Seven montbs following wrad ation therapy over the recurrent
neopiism the tracheal lumen was clear  Wheezing cough and expectora
ton had disappeared  There was evidence of wrachation f bross

of this objection cannot be denied However
the errors of diagnosis 1 the cimeal syn
drome caused by radiographically visible
penpheral pulmonary lesions of tius type
would be few Wnh !

course of wradiation therapy prior to resec
tion The hardship to the patent and the
hazard of disseminating the neoplasm by
exploratory thoracotomy and biopsy out

of mvolved nbs and the presence of a
Horner s syndrome there ts ¢ven less chance
of o duagnostic error Tuberculous granulo
mas and occasionally a dense fibrosing
pneumomtis may simulate a peripheral
bronchogente earcwmoma  Both of these
fesions are indications for resection and no
harm would result due to a

wagh of the posuble infre
quent error in dragnosis

TREATHWENT OF WETASTASES
Pam and disabihties due to blood
metastases to distant parts of the
be 1emporanly reheved by
apy Severe headache and ne”
> dueto to the

A
&
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equipment  This factor alone justifies the
choice of this type of therapy over conven
tional types in sttuations where 1t 1s applic
able since the undesirable effects of
rradiation n an already debilitated patient
may nullify the therapeutic usefulness at
the treatment

Damage to the shin and undedlymg ts
sues 1s a factor that hmuts total exposure to
wradiation  Irradiation therapy using fugh
doses given by conventional techmques for

of often

produces severe pamful burns of the skin
Final healing of the burn Jeaves a deeply
tanned area in which there 1s telangiectasia
Once final healing occurs however other
than the disfiguraton there are no un
pleasant effects Super voltage techniques
are capable of delivering to the region of
the neoplasm therapeutic and at times can
certeidal doses without causing more than
a shight increase in pigmientation of the ex
posed skan

Esophagtis has been the most annoying
comphcation accompanying \hc usc of super
voltage srrad for t
The symptoms of this comphcauon are
dysphagia and a burnmg sensation deep n
the chest The dysphagia seems to result
from the atonia n the muscle of the affected
segment due to mradation damage to the
musculature A true esophagitis or ulcera
uon of the mucosa 1 the region exposed to
the wradiation probably 1s responsible for
the burming sensation  The symptoms of
this complication usually become mamfest
duning the latter part of the course of
therapy The burming sensation may be
somewhat alleviated by a bland diet and
the use of coating agents usually employed
i the treatment of esophagitis or pastnitis
The dysphagta may persist for many weeks
following treatment 1t gradually becomes
less annoyimng with time probably due to an
unconscious re education 1n the act of swal

RESULTS OF IRRADIATION
THERARY

'l'he results of irradiation therapy for
can be

only 1 regard to the aim of therapy 1n the
mdvidual patient  Since this modality 15
used chiefly as a means of pafhation in
pattents having lestons not sufficiently local
1zed to permit rcsecuon and frequently to
relieve d by
it should not be ludged solely by uts effects
on survival tme  The value of srradiation
therapy should be judged primaniy on the
basis of its effectiveness 1n palhation of the
symptoms for which 1ts use was mdicated

A total of 259 of the 1180 patients who
have been under our care are known to
have recewved irradiation therapy Forty
four (40 per cent of the 133 patients seen)
were treated durmg the past year so that 1t
15 too early to evaluate the effect of therapy
upon therr survival time  Thurty five pa
tients treated previously have been lost to
follow up There remain 180 patients who
were treated more than a year ago and
whose fate 15 known

A companson of survival ume of the
180 patients i this senes who receved
uradiation therapy wath that of untreated
patients studied by Bignall showed httle
vanation m the two survival curves (Fig
11y Bignall analyzed the survival of 255
patents having bronchogemc carcinoma
who recerved no treatment that would affect
nme of survival  These patents were seen
at an institution where there 15 an active
surgical program so they represented pa
tients who were erther unsuitable for surg
cal therapy or refused surgery Thirty mne
per cent of these patients survived one year
and 14 per cent two years Bignall used
the date of onset of symptoms as a starine
point 1 determuning survival time
the patients m the authors sen

d therapy & d

lowing

4 fsix months from onset’
N #
K »

s
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Fig 11 Bronchogenic carcinoma Survival of 180 patients freated with rrradition

therapy* compared with survival of untreated patients (Bignall)

to beginning of therapy the survival curve
1s adjusted to start six months later than
that of Bignall s patients It 1s granted that
compartson of survtval of patients compar-
g figures of two different groups of ob
servers 1s not entirely valid It 1s surprising
however, how closely the curves comncide
during the first two years of observation
The only sigmficant difference mn survival
m these groups 1s the few patients who are
alive and well five years following wrradia-
tion therapy Bignall observed no untreated
patients surviving five years although 2
were still alive forty and forty one months
following the onset of symptoms Three
patients n our series of 180 patients, all

well eight and twelve years respectrvely
following therapy for small cell undifferentt
ated carcinomas (Figs 3 and 4) Fifty tvo
(20 per cent) survived one year, 16 (10
per cent) two years, 7 (5 per cent) three
years, 5 (5 per cent) four years, and 3 (§
per cent) five years (Percentages listed are
determned from the pattents alive of the
number eligible to survive }

Many patients who did not survive "o
years following therapy received reluef from
the distressing symptoms for which the treat
ment was prescnibed Judged on the basis
of pallation the therapy m these patients
was worthwhile Shrinkage of neoplasms
blocking major broncht relieved cough and

1 which brought welcome respite

with histologic proof of treated
by means of 1rradiation following explora-
tion survived more than five years One
died of a cerebral hemorrhage seven years
after irradiation of an epidermord carcin
oma and the other two are stll alive and

The most dramatic pallia
ng mediastinal

and vena caval
patients ex

from dyspnea
tion came 1n patents havi
involvement causing tracheal
compresston  Many of these
pertenced relief of symptoms and enjoy
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months of trouble free productive life fol
lowing irradiation and chemotherapy Con-
1o} of pam by radion over Tetastases
allowed others to be comfortable durimng
therr remaining months of hife before return
of pan agam pecessitated the use of nar-
cotics The ability of rrad therapy

68

passed by the therapeutic field 1t 15 not
curative when used in dissemnated carci-
noma, but 1 May be nseful when applied 10
focatized lestons to releve symptoms  Ie-
tadiation 1s of proven value when used cver
Yocal \tsmns and

will ly the Ir-

to modify the course of bronchogenic carcin-
oma md: s use wh lotalized

radhation as 2 preluninary tre:nmcm 10 1E-
1 surgery should be considered

tumor 15 causiag disturbing symptoms

SUMMARY
Irradtation therapy occupies & major role

in the of t
1t suffers from the same general limitations
of surgery based on the bwlogic factors -
volved in that it must be used over a fesion
that 1s suffictently focalized to be encom

patients having hilar lestons that invade the
major bronch close to the carna and pen-
pheral neoplasms that mvyolve the chest wall
The results of trradiation therapy should be
judged by 1its ability to rehieve symptoms
rather than s effect on prolongation of ife
In a few patients, however, this modabty of
treatment 1s followed by an apparent cure
of the disease
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Chemotherapy

EVERY PATIENT with a malignant
chal pl 15 p lly a
for chemotherapy The biclogic nature of
bronchogenic carcinoma predetermnes ap-
proximately 4 out of 10 patients suffering
from this disease to be unsuttable for surgt
cal therapy Two out of every 10 patients
will have an undifferentiated carcinoma of
the round cell or oat cell type widely recog
mized for its rapid dissemination  Four out
of 10 patients will have ewdence of dissemn
nated neoplast at the tune they furst seek
medical advice Often the patient’s chief
complamt 1s due to symptoms caused by a
secondary lesion rather than the primary
tumor In addition to these patients is the
group of indviduals who have had surgical
resection that are subsequently discovered
1o have disseminated neoplasm who may
become candidates for chemotherapy ¥
chemotherapeuttc agents can destroy neo-
plastic cells free 1n the blood strear 1t may
be useful when given at the time of or 1m
mediately following resection of locahzed
pl: to prevent d tion Thus,
chemotherapy alone or combined with sur
gery or wradiapon therapy, plays 2 role m
preventing  dissemination delaying  the
growth of the neoplasm, mncreasing survival
ume, and 1n allaying distressing symptoms
What do we have to offer patients with
disseminated neoplasm?® Irradigtion thera-
py which 15 considered 1n another chapter
will be of great benefit to many of these
patients  But wradeation therapy like sur-
gery must be able to narrow s effect 1o &
local regron  Like surgery it can offer httle
- of value n disserunated cancer except (o
70

bron
aud

relieve tempocacdy pawt or coateol cough
Control of a dissernated neoplasm can
oaly be accomplished by some agent that
can pass through the blood stream to evety
part of the body This agent must be s
lectively 1myurnious to the malignant cell
doses that can be tolerated by the norm!
tissue cells

AVAILABLE CHEMOTHERAPEUTIC
AGENTS

Cancer tissues and normal nissues have
sumilar biochemical components, but e
zymatie function 15 Jess 10 neoplasic ssug
Low bolite activities 1n cells
make them vulnerable to approprat® 213
onistic chemotherapeunic agents of the ant
metabolite group Shapo’ has demot
strated that as the enzyme concentration 18
a tissue becomes lower, the degree of i
Hibition by the antagomst of the enzyme¢
becomes greater This mvestigatds also
found some chemcal agents used alone ©
be capable of producing only caseinOstasis
Klgerman and Shapiro® have published
evidence of the efficacy of chescal agents
1n sensitizing the tumor cells © irradation
therapy i carcuoma of the breast 1n €X
pernimental antmals

As n the case of radsotherapy fumi:
doses of must be comp
because of njury to normal Ussues by
carcmnocidal doses Repeated of prolonged
administratton of excessve dases of cb:mbl-l
therapentic agents alone oF combined v~1lc
wradiation therapy may resylt i cumulauve
toxic effects to the normal cell as well a;
the neoptasm The nsk of depression ©

h 1
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the hematoposetic system (bone marrow)
1s pacticularly g\'ent resulting 1 severe pri

kit

dose seemed to be well 1olerated although
hanswnt nausea and vomiting and phlebo

mary anemia, and thromb
topersa  This risk must be calculated and
should be explamed to the ndiadual pa-
nent and ks famuly prior to the nstitution
of such therapy

MECHLORETHAMINE
HYDROCHLORIDE AND
RELATED DRUGS

Mechiorethamine hydrochlonde 15 the
only mitrogen mustard compound that has
been released for general use by the med:
<«al profe The authors’ exp has
been largely hmited to the use of this drug
Tne\hy‘ene mefamm (TEM) whnch 15 a

d that can be d orally
has bsen released for expenmental use  Our
expenience with this drug has been more
lunited  but m peneral 1t seems to produce
about the same fesponse as nitrogen mus-
tard given intravenously Qur observations
on the effectiveness of triethylene thiophos-
phoramide (Thiotepa) have been too limit-
ed to warrant a comparson with nitrogen
mustard It seems to be Jess toxic and 10
give fewer ynpleasant symptoms dunng ad-
muustration  The difficulty sn evaluating
response to these drugs because of the va.
garies of the disease bemng treated and the
tack of controls make it almost 1mpossible
to compare their therapeunic effectiveness

DOSAGE AND METHOD

O ADMINISTRATION
In our use of the nitrogen mustard com-
pounds we have varied the dosage and the
method af adaunisteation from time to time
Early, impressed by the toucaty of the drug
the usual adult patient was given eight to
ten muliigrams 1n four dnded doses 1n as
many days Later, mnfluenced by the re-
ports of other workers, we became bolder
and gave m 2 stagle dose 0§ mg per hilo
gram of body weight, making the total dose
for the average patient 35 to 40 mg  This

ey
o e
"

boss of the vewn m the arm used for
the wjection occurred 1n almost every pa-
tient Our present plan of admimstration
15 10 give a total dose of 05 mg per kifo-
gram of body weight i four divided doses
on consecutive days The treatment 1s gaven
followmg the evenmg meal so that the pa
tient has the mght to recover from the
nausea and vormting that aimost uniformly
follows the mjection The mjechion 1s
given by staring an intravenous dnp of
1000 cc of 5 per cent glucose 1 distilled
water to which 50 mg of chlorpromazine
has been added to counteract the nausea
When 1t 15 certain that the needle 15 1 the
lumen of the vemn, the tubing 1 clamped
close 1o the adapter  The mirogen mustard
corapound dissolved m 10 cc of disuiled
water 15 then injected imto the tube takmng
about ten seconds to make the njection
The clamp s then released from the tube
and the intravenous drip allowed to con-
tinue
TEM winch 1s admumstered orally 1s sup-
phed mn five milbgram tablets The usual
course of treatment we have employed 15
a total dose of 25 mg giving one tablet on
each of five successive mormings on an
empty stomach one hour before breakfast
This therapy can be taken by the patient
mthehome He should, however, be under
close observation by his physician due to
the danger of the toxierty of the drug to the
bone marrow  Repeated courses of therapy
have been given at six to twehve week imter-
vals The risk of depression of the bone
marrow makes wnperative blood counts be
fore and at weehkly ntervals after the ad
mimstration of any of the nitrogen mustard
drugs

OBIECTIVE EVIDENCE OF VALUE

Since chemotherapy 15 not capable of
curing neoplasms of the broncht, wha
jectine evidence s there that 1t ss
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Tig 1a This 50 year old woman was found on examinat on of a cervical

node to have a small yound cell und fferentiated carcinoma that had

caused cough dysprea and substernal pan  She was treated with wra
diatron therapy and expenenced femporary rel ef of symptoms

therapeutically? Karnofsky ef al® reported
a most careful detailed study of the thera
peutic effects of mitrogen mustard therapy
m 25 patents with proven bronchogemc
carcinoma found to be moperable  Seventy
four per cent of these patients improved
symptomatically and 49 per cent had ob
jective evidence of improvement  Skinner
Carr and Denman* reported palliation of
symptoms with mitrogen mustard therapy
>ut found no ewvidence that life was pro
onged Lynch ef al * treated 60 mnoperable
satients with nutrogen mustard as the only
herapy They found that more than half
howed objective evidence of improventent
vith the greatest percentage being m the

patients having undifferentiated neoplasm
The favorable response was at times bri
n duration but they felt the therapy h2
deftmite value mn the noperable patient

Several observations can be set fort
testifying that the benefit 1s real and 7o
imagmary  Patients having sesere head
ches due to bran metastases may exper!
ence graufying relief for a period of lrmf
following nitrogen mustard therapy The
severe lancmating pan caused by spnal
metastases often 15 greatly refteved 50 that
Life becomes more tolerable  Swelling of the
neck shoulder, and arms due to venad caval
compression by mediastinal nodes will fre
quently dr Iy disappear 2
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/-17-58 .
Fig 1b Less than four months later the atelectasis of the lower and

muddle lobes had cleared She was admutted to the hosp tal because of
extreme fattgue and left hemianopsta  Her liver was found to be enlarged

and nodular

Sixty mull grams of mitrogen mustard was given ntra

venously 1n six d vided doses over a perod of two wecks

course of chemotherapy Palpable cervical
nodes can be observed to reduce in size fol
lowing this therapy Frequently a patient
Imcapacitated by severe lassitude when given
a course of therapy will experience a feeling
of well beng and again renew pursuus mn
which he had lost mterest (Fig 1) Its
true that these benefits are quite transito

COMBINLD WITIT IRRADIATION

Biochemical means erther to sensitize the
tumor cell to or augment the effect of irrad:
atton therapy by a cancerostatic effect 1s de
sirable and should be explored further chim
cally It 1s true that with combined therapy
1t 1s difficult to assess results of treatment
However 1 dealing with a fatal disease all

being rather than dal
but they are real and are apprectated by
the patient and the fanuly The availability
of this therapy should not be overlooked so
that the pasent mn discouragement seeks
help outside of the medical professon from
cancer quacks

dal of therapy that may be of value
should be utiized Trradiation can only be
used effectively when focused on a hmited
region of imvolvement such as the primar
tumor medmstinal masses  and
and spinal metastases  If evidence
discemnation of the caremomn
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Tig la This 50 year old woman was found on examination of a cervical

node to have a small round cell undifferentiated carcinoma that had

caused cough dyspnea and substernal pain  She was treated with irra
dition therapy and experienced temporary relief of symptoms

therapeutically? Karnofsky er al* reported
a most careful detailed study of the thera
peutic effects of mtrogen mustard therapy
i 25 patients with proven bronchogenic
carcinoma found to be moperable Seventy
four per cent of these patients improved
symptomatically, and 49 per cent had ob
jective evidence of improvement Skinner,
Carr, and Denman® reported palliation of
symptoms with nitrogen mustard therapy
but found no evidence that life was pro
longed Lynch et al® treated 60 moperable
patients with nitrogen mustard as the only
therapy They found that more than half

patents having undifferentiated neoplasms
The favorable response was at tumes brief
in duration but they felt the therapy had
defimte value i the moperable patient
Several observations can be set forth
testifyang that the benefut 1s real and not
imagmary  Patients having severe head
aches due to bramn metastases niay exper!
ence gratifying relief for a perod of time
following mitrogen mustard therapy The
severe lancinating pan caused by spn2l
metastases often 15 greatly refteved so that
Lfe becomes more tolerable  Swellag of lhtl'

neck, shoulder, and arms due to veal caral
cc d 1 nodes will fre

showed objective of 1mp:
with the greatest percentage being in the

P y
quently dramaticalfy disappear followng 2
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Fig 1b Less than four months later the atelcctasss of rhle ;owcr ang
middie fobes had clearcd She was admitted to the hosp tal because of

extreme fatigue and Jeft hem
and nodular  Sicty m Iigra
venously n sx diwided

coutse of chemotherapy Palpable cervic 1
nodes can be observed ta reduce in size fol
lowang this terapy  Frequently a pattent
capacitated by severe lassitude when given
a course of therapy will expenience a fecling
of well being and 2gam renew pursuits 11
which he hag lost interest (Fig 1) It 1s
\rue that these benefits are quite trinsitory
being carcmostatre tather than carcinocidal
but they are real and are apprec itd by
the patient and the famly The av ulability
of this therapy should not be overlooked so
that the panent 1w discouragument sueks
belp outside of the medical profussion from
cancer guachs

psa Her hiver was found to be enlarged
f mtrogen mustard was given mnfra

over a period of two weeks

COMBINED WITIT XRRADIATH]]\
Buchemical means erther to sensitize the
un 1ol to or augment the effect of wrrads

However 1 U SUNE W g foee geon o at
modalitis ot t erapy lhztm;,y 32 of value
should be utiied  Trrad don (an orly be
used effectived  when fmu\ed o1 2 Imiteq
region of v Ivement sup ¢ ¢ prmagy
qumor  mediannal masg, anc cubral
and spinal metastases ""Lfnoe s
dessenunation of the e,
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apy the chest ap

Fig Ic Eight weeks

10 tiat on of

peared normal palpable nodes 1n the nech had disappeared vision was
normal and the patient had returned to work completely svmpton free

can be used to control the more obvious or
symptom producing lesions and chemo
therapy be given for the dissemimated
lesions Where irradiation has been used
as muttal therapy and cammot be repeated
chemotherapy may be used later when there
15 evidence of relapse or dissemination
COMBINED WITH SURGERY
The value of the use of chemotherapy
given at the time of or immediately follow
g pul Y for bronch
carcinoma 1s not yet proven From both
climecal and ammal research there 15 evi
dence that 1t should aid n the control of
dissemination of the neoplasm Engel’ has

been able to demonstrate neoplastic cclls
m the blood aspirated from vems draiung
neoplasms of the colon stomach and d
neys at the time of surgical resection of
these festons 1n 54 per cent of cases Fisher
and Turnbull’ found tumor cells 1 the
venous bload 1 32 per cent of 25 specrmem
of colorectal carcinoma examined by them
Moore Sandberg and Schuberg’ 1dentified
neoplastic celfs 1 the venous blood m 93
out of 179 cases (52 per cent) of wisceral
carcinoma studied by them They recov
cred tumor cells 1n the blood 1n 60 out of
109 (55 per cent) patents at the ume of
surgery This indicated to them that sus



THE TRFATMENT OF BRONCHIAL NEOPLASMS 75

gery mught be an important factor m dis-
semiation of carcinoma cells  These find-
ings have been confirmed by Cole and his
co workers *** Cole further demonstrated
that m expertmental animals nitrogen mus-
tard 1njected mto the blood stream has pre
vented mmplantation of neoplastic cells 1n-
troduced by mtravenous mjection of a free
suspension of these cells If this 15 also true
i the human patent, nitrogen mustard
given intravenously at the time of surgery
could prevent survival and implantation of
malignant cells that might be freed nto the
blood stream by handiing of the lesion at
the time of surgery That dissemmation of
the disease at the time of surgery 1s a hazard
should be recogmized by every surgeon Re
cent reports in the hiterature emphasize the
mmportance of blood vessel mvasion by the
neoplasm as a major factor m the prognosis
for long term survival (Collier et al™)
Chemotherapy may be helpful in modifying
the hazard of this pathologic aspect of the
disease

Tt would seem reasonable to give nitrogen
mustard in an intravenous drip at the time of
surgery or m the ymmediate postoperative
peniod 1n every patient having a resection
or exploratory thoracotomy for broncho
genic carcinoma  The authors have recently
used chemotherapy as an adjunct to surgery
in a few patients  The series of patients thus
treated 1s too small and the time elapsed
since surgery too short to allow evaluation
of this combmed therapy The risk of bone

favorably influence a longer survival time
by preventing the tmplantation of cells set
frec 1 the blood stream by the trauma of
surgery and retarding the development of
metastatic lesions already present Follow-
tng thoracotomy the patient must necessar-
1y be hospitalized for a period of tme  This
ume can well be spent in the giving of 2
course of chemotherapy The addition of
chemotherapy during the pertod when nar-
cotics for rehef of pamn and intravenous
fluids are being used adds hittle to the dis
comfort of the postoperauve course of the
patient In addition to the actual therapeu-
tic benefit there 15 the value of the mereased
morale of the patient and the family n
knowing that something 1s bemg done to
combat the disease However, the increased
nisk of bone marrow depression 1n combined
therapeutic and wrradiation programs must
be considered

CHEMOTHERAPY FOR MALIGNANT
PLEURAL EFFUSION

Pleural effusion due to extension of the
neoplasm to the pleural surfaces 15 a fre-
quent comphication of bronchogemc carc
noma It 1s typically pamnless but usually
1t causes dyspnea For a time the dyspnea
can be lied by frequent th
These repeated aspirations of the pleural
fluid are disturbing to the pattent and any
therapy that can stop the formation of the
fluid 1s helpful 1n the management of the
case

marrow d in the p pa-

tient may outweigh the benems, however
CHEMOTHERAPY TOLLOWING
EAPLORATORY THORACOTOMY

The surgical mur(ullly :md poor survival
ume foll for

ve gold and phos
phorus have both been used mtrapleurally
to help control pleural effusion due to neo
plasm  Although both of these agents have
been of proven value the cost of production
the short half Ife (making transportation

bronchogcmc r:arcmom:\ whcn the lesxz)n 15
found to be non resectable has already been
diseussed in previous chapters  Chemo-
therapy probably could not modify the
surgical mortality but concewvably it coutd

and ging for diffreult)
and the techmical precautions that must
be observed in the handling of these agents
makes their general application impractical
Nitrogen mustard or Thiotepa given ntra
pleurally seemingly have about the same
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beneficial effects as the radioactive sub
stances and have the advantage of being less
expensive, easter to handle, and more read:
ly available When used intrapleurally ap
proximately the same dose can be used as 15
given with a course of ntravenous therapy,
04 mg per kilogram of body weight The
same precautions should be used 1n watch-
ing for damage to the bone marrow follow-
ing the use of chemotherapy intrapleurally
as intravenously Intrapleural injection of
nitrogen mustard can be repeated at shorter
mtervals (two to four weeks) if the pleural
fluid 1s still forming and no anemua has
resulted from the 1ntial myection

COMPLICATIONS OF
CHEMOTHERAPY

The immediate complications of mtrogen
mustard therapy when given ntravenously

primary anema may result Thts compl
cation usually becomes apparent two weck
following therapy It follows both the us
of nitrogen mustard mtravenously and TEM
orally It 1s more likely to occur followng
repetition of therapy

The blood of the patient who has re
cewved chemotherapy should be studied once
a week following therapy This study should
melude a platelet count as well as a count
of the cells The most serious aspect of
depresston of the bone marrow ts damage o
the megakaryocytes leading to thrombocy
topenia  The finding of a low platelet count
can be checked with a study of the sterna!
bone marrow The reason that thrombe-
cytopenia 1s 50 serious 1s that as yet there 18
no effective treatment for 1t The use of
transfusions of fresh blood and sterod
therapy may be of help but there 1s 0
assurance that the di can be con

are nausea and voming and phleboth
bosis of the vein used for the mjection The
nausea and vomiting can be mimmized by
giving the therapy following the evening
meal so that the patient has a Jong penod
of induced sedation before the next meal
Fafty milligrams of chlorpromazine can be
given 1 the mntravenous dnp that follows
the mjectron of the mitrogen mustard com
pound This can be supplemented by 25
mg doses of chlorpromazine by mouth or
tramuscularly at antervals as indicated by

the wmdividual reaction of the patient

The complicating phlebothrombosis al
though annoying s not a serious problem
Usually no therapy 1s required other than
assurance to the patient and fanuly that the
condition will clear with time  Elevation of
* “ -t heat may
Although
(] 1 several
patients in none was 1t a serious factor in

the management of the overall problem
The most serious complication of nitro
gen mustard therapy 1s due to 1ts depressing
offect on the hematopotetic system A pro
found thrombocytopema, leucopema, and

trolled Death may occur quickly due t0
generalized capillary bleeding

The patient can usually be supported dur
mg a period of agranulocytosts by blood
transfustons and pemcillin therapy Folic
acid m adequate dosage may also be of
value while the white count 15 low

The prmary anemia 15 usually of Jess
concern stnce citrated blood can be gvet

1 ad as repl t therapy
until the period of bone marrow depression
has passed

Two patients that we have treated with
nitrogen mustard therapy have died due f0
uncontrolled thrombocytopenic purpurd In
both mstances therapy had been repeal
after an mitral favorable response 1 trest
g disseminated carcinoma Admutct‘lbl
the rish of nitrogen mustard therapy i red!
and death may result but m treating Su¢
a serious condition as disseminated cartt
noma risks must be accepted Surgeons ari
prone to make little of the isks of smg:iﬂ
therapy and shrink from the risks of medt
cations Internists 1n contradistinction em
phasize s but are complacent

~



THF TREATMENT OF BRONCHIAL NEOPLASMS

about severe complications of drug therapy
Both groups must Tealize that to take an
aggressive atvtude toward the treatment of
malignancies 1mphes the calculating and
mcurrence of nisk of complications

REPETITION OF CHEMOTHERAPY

Chemotherapy can be repeated The de-
cis1on as to whether it should be repeated
would depend upon (1) a favorable re
sponse to the 1mtial course (2) the absence
of evid of dep h and
(3)an | of the peneral of
the patient Usually at least s1x to twelve
weeks should elapse between courses of
therapy to allow tune for observation of 4
favorable response and (e check damage to
the hematoposetic system It would be un
wise to repeat nurogen mustard therapy m
a patent rapdly approaching a termunal
sttt The dosage employed 1n subsequent
courses 13 generally the same as that used
1 the mitial treatment  Oral TEM adminss
tration may be employed as a sub:

ki

CONCLUSIOV
py now
an ymportant means of treatment of the ma
jority of patents sufferng from broncho
gemc carcinoma At the present time
chemotherapeutic agents appear to be cap
able of producing carcinostasts only through
snhibstion of enzymatic function of neo
plastic tissue The benefictal results can
best be evaluated 1n the rehief of dustressing
symptoms and the causmg of a sense of well
boing rather than n 2 lengithemng of the
survival ttme  If a patient can be kept rea
sonably comfortable and mamntain an mn
terest 1n Iife during the greater part of the
termunal tliness something useful has been
accomphshed Tt 1s 1 this realm that
chemotherapy 15 of value The ultimate
hope of cancer research 1s that n time 2
substance will be found that wall be carct
nocidal either by sclectively destroying the
cancer cell or by depriving 1t of some chemy
cal substance necessary for its survival In
the of by

course of therapy following the mmal n
travenous nitrogen mustard treatment

means of ct agents alone or
1 combmation wnh irradiation  therapy
wartants further exploration
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the patient be told?” There 1s no easy an-
swer to this question There are too many
vartables mvolved The phystetan must con
sider the probable extent of the neoplasm
It 15 usually best to tall to the patient re
fernng to the lesion as a tumor M this
satisfies the patient and the lesion 15 one
that surgery may cure, no other term need
be used If, however, when confronted with
a patient whose lesion 1s probably curable,
one senses that surgical recommendation
will not be readily accepted, 1t may be neces
sary bluntly to inform the patient that he
has a cancer Otherwise, the patent has
no true basis of fact other than his confi
dence 1 hts doctors on which to base such
an important decision as to whether or not
he should accept surgery Unless patho
logic proof of the nature of the lesion has
been obtained, the physician or surgeon 15
not justified m talking positively of the
lesion as bemng a cancer or 2 malignant one
Errors 1n climical dragnosts are possible in
even what appears to be a clear-cut situa
ton  Such an error may cause 1rreparable
damage to the morale of the patient even
though he 1s assured later that he did not
have a malignant lesion  As a corollary of
such an erroneous chnical diagnosis are the
medico legal implications and at least the
unfavorable reflection on the physician’s
ability

The more difficult problem anses when
the diagnosis of cancer of the lung has been
proven or 15 chnically obvious 1n a patient
whose lesion 1s mcurable by surgery If
possible, the diagnosis and the position 1n
which 1t places the patient should be dis
cussed with the patent’s famly, especially
the husband or wife The physician should
generally be gurded by the wishes of the
spouse as to what the patient should be told
Many married couples have a pact that they
will not deceive each other about such 1m-
portant matters and their wishes should
be respected  Evading the question of the
true diagnosis 1 such a situation resulls

TERMINAL CARF

m loss of confidence n the phystcian smee
the patents spouse will mform him At
the request of the family, or 1f confronted
with a direct question that permts no evt
ston, the true diagnosis and the outlock
for survival should be disclosed to the
patient  This disclosure need not be abrupt
and should be made with all compassion and
hope The blow to the patient's morale can
be softened by mtimating that treatment 5
available to delay the malignant proces
and to alleviate the more unpleasant

symptoms

THE FAMILY’S ROLE

The major task 1n the care of the patent
will usually fall upon the family Tt s
necessary, therefore, that they be fully m
formed concerning certain aspects of the
disease some of which the physician mav
not wish to disclose to the patient Thev
must be mstructed 1o encourage the patient
to mamntain activity 1n any pursuits he
enjoys that are withm his physical capacty
As long as the patient 1s ambulatory and
reasonably comfortable work vsits 0 refa
tives, fishing trips and even tours abrod
should be encouraged All such activifies
if genumnely desired and emjoyed bY the
patent will not only fill fus rematmng days
with mterest, but will probably actualv
prolong hus Iife There 1s no point 10 urgne
such activities 1f the patient’s condition has
deteriorated to the pont that the capacity
to enjoy life has vanished

Pr:sc);vauon of morale may depend ‘}
great deal upon the patients npprmsal ok
his usefulness to his family Return o vmlf
after imtral treatment 1s desirable even E
the estimated time of survival may be short
Housewives and mothers should be encour
aged to take up their usual responsxbxlmta
in the home, even though the Jmitations
imposed by their disease may make 1t NECes

houschold
sary for others to share m the o
duties Every effort should be ma C"
prevent anvalidism bemg tmposed by oY
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sohcitous relatives or being prematurely
accepted by the patient because he has lost
hope

THE ROLE OF THE
TAMILY PHYSICIAN

The famly physician often bears the
brunt of the professional care  The care of
the incurable patient 1s seldom pleasant and
sorely tests the faculty of the art of medi-
ane Numerous and repetitious questions
must be patiently answered, always heeplag
n mund “how will he interpret this answer?”
Often drugs must be prescnibed with full
realization that they cannot possibly cor-
rect the condition or completely rehieve the
symptoms for which they are prescribed
Details concernmg diet, rest at mght, and
habits must be discussed  Problems troub
hng the patient no matter how trivial must
be resolved to the best of the doctors
ability The physiaan and the religious
counsellor will share 1 the support of the
morale of the famuly as well as that of the
patient

THE ROLE O THE
CONSULTING SURGEON

The rofe of the consulting surgeon may
be brief 1 pont of ume and few n the
number of contacts with the patient but
nonetheless 15 very woportant by virwe of
his expenience  As far as the patent is
concerfied the consulung surgeon 15 the
court of last appeal  He 1s the one who has
interpreted the roentpenograms, scen the
tumor through the bronchoscope, or opened
and explored his chest He has determined
the course of treatment to be followed Tt1s
only natural that the patent should look
to the consulting surgeon for counsel and
later 1 his care should refer major prob
fems back to hum for solution  Even though
the surgeon cannot cure the patient by
resection of the neoplasm, s responsibality
to the patient remains

Tt 1s the duty of the consufting surgeon
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to discuss the diagnosis and prognosis with
the patient and famuly even though m the
patient’s interest he may not tell the enuire
truth  Working with the refernng physician,
he should arrange for radiation therapy
if such seems indicated He must make
recommendations for and at times carry
out himself indicated chemotherapy The
refernng physician must be fully informed
as to the diagnosss, prognosts, and general
plan of future care Likewise, he must be
told what information has been given to the
patient and the family so that he will not
wmadvertently divuige facts that may have
been withheld

Unless distance 15 a barrier, the con-
sulting surgeon should see the patient peri-
odically for checkup examnations These
examinations can mean much to the support
of the family and refernng physician n
their care of the patient even though thera-
peutically hittle seems to be accomplished
It means much to the patient to be ex-
amwed  Every finding should be presented
1n its most favorable hight Drug schedules
may have to be rearranged, some discarded
1f they seem ineffective, and new ones pre-
scribed  Any new development w the field
of cancer therapy of which the patient has
become aware should be discussed with the
patient  The new therapy, if ethical, should
be tried 1n applicable stuations, or the
fact that the treatment 15 not smitable should
be explamed to the patient’s sansfaction
‘The patient should gain the impression that
everything gossible 15 being dane ta combat.
his disease  When making the appointment
for the next visit, a defimte time should be
set 1 the future so that the patient gams
the 1mpression that the consulting surgeon
vonfidently expects am to be able to return
at that future date

TREATMENT OF SYMPTOWS
Specific measures in the treatment of the
incurable patient are related to the relt
of cough dyspnea. pamn, hemorrhag/:
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general debility Vena caval and tracheal
obstruction cause most unpleasant symp-
toms The treatment for relief of these two

T of bronchog carcinoma
are discussed 1 the chapters dealing with
trradration and chemotherapy

1on:

COUGH

Cough 15 a frequent symptom that may
represent the major problem disturbing the
comfort of the patient Although some
cough may have been present for years as
a “smoler’s cough,” the increasing perss-
tence of the cough and the severe paroxysms
of 1t may become imtolerable The physical
exertion demanded n coughing and the
disturbance of rest may be a major factor
in the detenioration of the patient’s physical
condition

Cough may be caused by the obstruction
of the bronchi or trachea by neoplasm,
pressure on the trachea or bronchi, or by
an db hitis Irrad therapy
and chemotherapy may give temporary relief
of the cough by causing regression of the
neoplasm  Bronchoscopy with manual re
moval of neoplastic tissue may open the arr-
way for a period of ime Repeated broncho
scoptes for this purpose are rarely justified
In selected patients palliative resections may
be justified for the sole purpose of eliminat-
mg the causes of harassing coughs Vago
tomy below the branching of the recurrent
laryngeal nerve has been advocated as a
useful measure to relieve cough 1n patients
found to be non resectable at the ume of
exploration Daily administration of low
doses of antibiotic drugs combined with
expectorant cough medicines will be of
value especially when the cough 1s due to
bronchitis  Attempts to control a cough
due prmeipally to bronchitis will be futile 1f
the patient persists m smoking cigarettes
excessively  As a general principle 1t 1s not
\ind to quarrel about a hfelong habit with
a patient whose life expectancy 15 short If
cough 1s a major distresstng symptom and
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1t 1s scemungly due to bronchits the m
portance of ehminating bronchial imtation
by reframing from smoking should be ex
plained to the patient

The adminustration of antitussive agens
and narcotics eventually becomes the man
measure required to control the severe
cough Codeine and hycodan may be used
mitrally m effective doses The doses may
have to be increased as time passes When
these drugs are finally 1neffective, dilaudid
should be used It 15 the most effecte
available narcotic for the control of cough
Tt can be added to any vehicle 1 strength
so that each dose will give 1/64 gr At
this level of dosage, given three to four
times daily, even a severe cough can be
almost eliminated

DYSPNEA

Dyspnea may be due to loss of the arway
to a lobe or an entire lung by the obstruct
1ng neoplasm or compression of the lung by
pleural flud More often dyspnea 1s due
to an associated generalized pulmonify
emphysema resulting from chronic obstruc
tive bronchitis A farling heart due o the
mounting pressure i the pulmonary arter
may contribute to dyspnea 1 the teqmit
state

Relief of the bronchial obstruction ¢l
poranly may result from manual removal
buts of neoplastic tissue througit the b
choscope Irradiation therapy over the ©
structing neoplasm may cause absorptit
of the tumor and allow the bronchus !
reopen resulting 1 dramatic relief of 4y
prea cough and pam

Accumulations of pleurai
removed by thoracenteses as .
quired to reheve the patieats djspf‘;‘
Nitrogen mustard derivatives and radxoxn
topes mtroduced 1nto the pleural c:xvn)n!:X
delay and even stop the formation of .
Irradiation therapy has a defimte role i I“
treatment of pleural fluid formatton duclh(
neoplastic mvaston of the pleura  As

1 flusd should t
often as 7¢
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seoplastic sfiltration of the pleura pro
aresses the time 1s reached when no more
Tuid ean be aspirated and the resultant loss
of pulmonary function leaves the patient
with dyspnea which cannot be relieved At
this pornt sedation and narcotics should not
be withheld even though tn general they are
contraindicated 1 the severcly dyspnewc
patient
Dyspnea due to an associated pulmonary
emphysema can often be partially relieved
by a wgomus attack on the generalized
cough and
bronchodllatmg drugs should be prescribed
for daily use Often an element of infection
1s present that can be partially ehmimated
by the use of antimcrobial drugs using a
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meta
stasizes 1o the spine mvading the vertebrae
and at times the neural canal  The 1nvolve
ment of the nerve roots either due to
direct mvasion or immngement at the iter
neural canal results 1a severe pain of the
radicular type Invasion of the sympathetic
chain causes an intense poorly localized

burning type of pan within the chest
Palliative resections may be very useful
to control pan when a penipheral neoplasm
m the lung has mvaded the chest wall
Trradiation therapy 1s usually not successful
n relieving pain due to direct extension of
a neoplasm into the parnetes of the chest
Tt does however yield gratfying relief when
used to comml pam due to spmal and bony
daches due to cercbral

N 1

low daily dose  Posiive pressure breath,
techmgues usmg wetung agents may help
improve ventilation This therapy can be
instituted 1 the hospital and 1f the prog
nosis fmm the standpownt of time makes 1t

d the equip can be ob d by
the patient and used in lus home

Tracheostomy 1s useful i the relef of

dyspnea 1n the emphysematous patient Tt
finds 1ts greatest usefulness immediately
following resection m the patient wath bor
derline pulmonary function Its use i the
mcurable patient suffering from severe dys
pnea as a measure of prolonging hfe for a
short penod does not scem justified

PAIN

Pam 18 always a difficult symptom to
control B m. the

metastases are frequen(ly temporanily e
lieved by rradiation therapy over the site
of the secondary lesion Chemotherapy
often gives gratufying results 1 helping to
relieve pain due to both the primary and
secondary lesions Nerve blocks 1n certain
mstances of Jocalized panetal pan have
been effectve

Neurosurgical procedures for the rehef
of pan have a defimte place n the treat
ment of these pauents Cordotomy and
1ntercostal neurectomy may relieve the pamn
due to Iesions below the mid thoracic level
They will be of no help to the patient with
brachial plexus mnvolvement Intramedul
lary spinothalamic tractotomy has been ob
served to give complete relief of pam in this
type of neural involvement and should be

peniphery of the lung may nvade the pleura
causing a severe localized pan at the site
of the fesion  Further extension into the
ribs and intercostal nerves will result m
serere unrelenting radiating pain along the
nenve distibution  The most severe pain
1s caused by the invasion of the nerve routes
making up the brachial plexus by a pen
pheral carcinoma m the superior sulcus of
the chest the so called Pancoast tumor ™

s A of s Rl that the panemns
esimated survival time 15 at least six months
Thts surgical procedure has the disadvan
tage of carrying considerable risk and of
beng a technique which has been mastered
by few neurosurpeons Relum of severe
pam foll y 1$
usually due to further extension of the neo
plasm to nerve pathways beyond the limits
rendered 1nsensible by the procedure
DEmcn/J:m desenbed  the

4
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Iimitations complications and techmque of
this nevrosurgical procedure

HEMOPTYSIS

The coughing up of blood 15 alarming
to a patient The typical bleeding from an
obstructing carcinoma m the bronchus 1s
an oozing of blood which 1s expectorated
mixed with mucus  Irradiation therapy may
be successful in eltminating this drstressing
sign  In selected cases where the bleeding
15 severe, paliative resection s useful Drugs
generally used to mprove the clothing
mechanism or to reduce capillaty fragiity
are of little practical value m coping with
bleeding from bronchial neoplasms At
umes therr use 1s jushfied for psychologic
reasons to help the patient realize that
everything 1s being done for um In the
face of severe Iife threatening hemorrhages
from the broncht in the incurable patient
heavy sedation and the Itberal use of nar
cotics 15 not only Justified but mandatory to
allay the patient s apprehension even though
their use may hasten death

GENERAL DEBILITY
Weakness or general debility may be the
main complaint and at times the only com
plaint of the patient suffering from a dis
semmated carcinoma  This 15 the usual

complaimnt If there has been destruction of
the adrenal glands by metastases In ths
situation the use of steroids as replacement
therapy may be of temporary value Hich
potency witamun and protemn preparations
seem to be of value 1n some of these patients,
Marsihd and Tsomazid given 1n doses of
300 mg daily have a sumulating effect and
may for a period help to increase the 2ppe
tte  The tranquilizing drugs also hae
therr place 1n the treatment of these patient
by counteracting some of the mental depres
ston that inevitably accompantes the realizz
tion that he 1s afflicted with an incurable
disease

THE REWARDS OF TERVINAL CARE

Some of the closest human relationships
between a physictan and hus patient deselop
duning the care of the mcurable patient
The patient and the family are eternall
grateful for the attention and consideation
shown them by the physictan durmg ths
trymg perod  Words of cheer and consolz
tion patsent attentron to the patient s com
plants readiness to make avasleble am
drugs that may be required and 2 firm
handshake at the end of a period of €08
sultatton can all do much to hghten misery
during the days of terminal iliness

REFERENCES

1 DErrico A
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Results

EVALUATION OF RESULTS of therapy for
cancer of the lung 15 a complex problem
To demonstrate that therapy has had a
beneficrat effect on the time of survival 1t
must be shown that the survival curve
departs from the survivai curve of 1

tologrcally proven  This 1gnotes & signsfy
cant group of patteats in whom an accurate
chnrcal diagnosts can be made but 1t 15
aither not teasible or unwise to obtam his
tologic proof Patients having cerebral

patients having the same type of disease and
approaches the survival curve of people of
the same age and sex who do not have
cancer of the Jung  Although the survival
curve of healthy people 15 well hed

gross
with vena caval or tracheal compression
spmal metastases supenar sulcus tumors
paralyzed vocal cords flnd due to pul
monary venous occlusion severe pulmonary

the curve of untreated patients having bron
hog 15 often ble to
establish becanse of the difficulty i cstab
fishing the time of onset of the disense  To
diagnose a cancer earlter tn Ks course s to
increase survival time by a similar pertod
even wathout treatment The abthty accu
rately 1o assess the qualty of survival 1s even
mare confusing o order to arrive at a
reasonable prognosis m the case of a par
ncultr patient bemg considered 1t 1s neces
sary to hknow the chnical course of
neoplasms of a simlar type  This means
that m addition to the determunation of the
overall survival rates of patients 1t 1s neces
sary to determine survival rates according
ta the special categones 1 the broad preture
of bronchogemic carcinoma

Reports i the hterature dealmg with
survival and cure following surgecal exer
sion of bronchogenic carcinoma are con
fusing due to the vanety of methods af
feporime used by vanous authors  Per
centsges are stated but there 1s a great
variation tn what 1s considered the base fine
Some authors mclude only carcinomas his
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mphy and d age ali may faft
n this group It 1s {rue that an occasional
error may be made m making 2 chnscal
dragnosis of pnmary cancer of the fung
not supp y Rstol i

but i any large senes of patients folloned
for a sigmificant pertod of tume ¢+ percent
age of error would be small Urless these
chinscally diagnosed pattents are tr~luded sn
the total evaluauon the fate of approxt
mately one thied of patients faving cancer
of the lung wall be sgaosed 2nd the «a
tstics will be werghted m (2 or of the
surgical cases  Reports from vanous clinics
repofting on total experience seveal that
histologte proof 15 obtamed approu-
mately 70 per cent of the patients havice
cancer of the Jung  This Prtentage remar
remarhably stavonary buy may vars wES
the attitude of the phycoang as (o w22
lengths are yustified to otamp yeoue e
matson

OPERABILITY AND g qporABILITY
Operable patients are thoce «*
S that can be gemaves
| may ben-fie be

ha
o
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section At the time thoracotomy 15 per-
formed, a certam percentage of operable
pattents will be found to have lesions that
can be removed and are then designated as
bemng resectable Conversely, a particular

RESULTS

would be easier to compile if a umiforn
method of reporting became standard The
most logical method would seemt to be one
i which 100 per cent mcluded as a b
line all pattents seen with cancer of the

lesion may be r ble but perabl
because of distant metastases or cell type
Thus, resectability 1s not synonymous with
operability  Operability and resectability
rates will reflect the atitude of the surgeon’s
aggressiveness in applying surgical therapy
An excesstvely high operability rate in rela-
tion to the resectability rate indicates an
unjustified tendency to perform exploratory
thoracotomy for ali lesions regardless of the
possibilities of resection and the inherent
mortality rate for thoracatomy for the non
resectable carcinoma A policy which 1s too
aggressive as far as resection 1s concerned
will be reflected 1n a2 high operative mor-
tality and 1n a smaller percentage of patients
surviving the first year following operation
The percentage of operable and resectable

lung, including both clinically dragnosed
and histologreally proven cases The oper
ability rate would then be the percentage of
this total group thought to be sutable for
surgical therapy Likewsse, the resectabiiy
rate would refer to that proportion of the
total group 1n whom resection was per
formed It 1s of benefit to divide this group
mto résections thought to be curative and
those constdered pallative provided th
classification 1s made at the time of surgety
The surgcal mortality should wnclude al
patients dymg within a month of surger)
whether or not they died 1 the hospust
1t should also imclude later deaths due to
complications directly refating to the sv
gery Survival rates are pertment for the

separate groups receiving surgical therapy
1rrad and cf herapy as well 2

cases will appear high 1f only histol ily
proven cases are used as the base line of
100 per cent excluding the cases dragnosed
by clinical means alone Ideally, i order
to Irmt induced surgical morbidity and mor-
tality as much as possible, the operability
rate should not be excessively greater than
that of resectability Every effort should
be made to establish the resectability of a
leston before thoracotomy 1s performed
This does not preclude the necessity of
exploration 1n doubtful cases i order to
establish the correct diagnosis

REPORTING OF RESULTS

Reporting of survival following resec-
tion also varies with authors Some report
percentage of survival of all cases resected
winle others report survival of those re
covering from the resection This latter
method 1s not objecuionable as long as the
total number of resections and the operative
mortality are clearly stated

Compostte results of surgical therapy

the salvage rate of the entire group Such
uniform reporting would place the evalud
uon of therapy m proper perspective and
should lead to an mproved rationale of
therapy

REPORTS OF OTHER AUTIIORS

Husfeldt* has reported the total exper!
cere wih, weegeal treatment of broncho-
genic carcmoma Denmark In the )cﬁ:
1949 50, 450 cases of cancer of the 180
were defected Ninety threc patients (21
per cent) underwent total pneumonccmm)“
Seventy ning patients survived the opesahio
and of these, 24 were alve and vell ﬁ\:
years later This represents 2 5 per ct’?’
salvage of the entirc group These r?rl:?m
are sigmbicant since they are reported e
a country with a umform population c‘”m
for by a well organszed medical system .
care available to all The total c.}:scs‘ca
ported probably represent as all mncl uslxs .
base from which to evaluate the result
it 1s possible to obtain
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Latoureste, Lampe, and Hodges® reported
the total expertence of the Unwersity Hos
pual at the Umversity of Michigan with
suevival 1 bronchogentc carcrnoma  Up to
1954 1,207 patents had been seen  Five
and two tenths per cent of the 591 patients
ehigible had survived five years  This report
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bronchogente carcinoma up to date Be-
tween 1950 and 1957, 604 addiional pa
treats with hustologically proven carcinomas
have been seen Smce m the previous re-
port cases histologicaily proven represented
60 per cent of total cases, if there has been
no change m aggresstveness m obtatng

1s from the *Org d Medical i3
ton of Cancer” betag carried out at thus
and thus rep an lected

group of pattents  Seventy-two per cent or
867 patients of the total serres had posiive
fistologic proof of primary carcinoma of
the lung

Churchuill et af * m 1950, reported the
expertence at the Massachusetts General
Hospatal with 1,130 patients i which a
clmeat duagnosis of carcmoma of the lung
had been made  Sixty per cent (681) of
these had histologte proof of diagnosis  Out
of this entire group 26 per cent (294)
were subjected 1o thoracotomy and 15 per
cent {17}) were resected Of the resected

proof, thus means that they saw
approvmately 1000 patents dvnng ths
periad In the 604 proven cases the oper-
ability rate was 55 per cent and the re
sectability rate 35 per cemt Dunng the
period 1948 1955 there were 93 Jobec.
tomies and 127 preumonectomies — a rat
of three to four The hospual mortality
durtag this latter period was 6 4 per cent
for lobectomtes and 10 per cent for pneu-
monectomres  The five year cumulative sur-
vival during this fatter penod was 33 per
cent for lobectomies and 24 per cent for
pueumonectormes  These excellent results
from surgrcal therapy seem to be due to
careful setection of pattents suitable for

group 114 under s y and
57 lobectomy, and 137 patients survived
resection  The operatsve mortaluty for poeu
monectomy was 228 per cent and for
lobectomy 14 per cemt  The mortahty for
patients aperated upon dunng the last two
vears covered by the report was 3 7 per cent
for pneumonectomy and 3 8 per cent for
y —a truly prax thy record
Of the 48 patients who had pneumonec
tomies more than five years before report
mg & {12 per cent) were aive Similarly,
of the 2} lobectomy pavents 4 (19 per
cent) survived five years  Percemtage sur-
vival of the total group ¢higible to survne
five years was not reported  From the avarl
able statistres reported 1t appears that less
than a 3 per cent salvage was achicved It
was noteworthy m this report that the sur-
vival curve for patients treated for pneu
monectomy practically cotncrded with the
curve of the lobectomy group
Churchull er @l * 18 2 teceat sepact have
brought therr study of the treatment of

This seems Justfied

when one considers that approximately 22
per cent of the total patents meluding bath
chmscally and histologically proven cases
were found sutable for resection  The total
salvage 1n terms of five year survaval of all
patients thus appears to be between 6 and 7
per cent

Boyd er al “n 1954, reported the expert
ence of the Lahey Chruc with 403 patients
with carcinoma of the lung seen during the
previous 15 years Excludiag duagnoss by
cytology alone 301 of ther cases ar 75 per
cent were histologically proven With the
addition of 27 cases diagnosed by cytology,
328 (80 per cent) had positune diagnoses
Fifteen patients Inved five years or more
This 15 9 4 per cent of the total cases They
reparted one patient who had survived frve
years followng < ray therapy alone Tharty-
eight per cent of the patients who had been
gwven what was thought 10 be g curatne
sesection survived fise yearg Of
104 reseres™ 32 o)r 30 70;,0:5:;
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lobectomies  The total resection mortality
was a very creditable 7 6 per cent The

operabtlity (53 8 per cent) was high as

compared to the r bility (258 per
cent) indicating an aggressive surgtcal
policy The price of this aggressive policy
1s shown by an 8 6 per cent mortality fol
lowing exploratory thoracotomy It can be
seen from this and subsequent reports that
statisties from chnics and surgeons engaged
n private practice may reflect a igh sal-
vage rate n the treatment of bronchogenic
carcinoma This 15 probably due to some
selection of patients more favorable for
surgical therapy who are sent to these
groups and mdividuals by referring physi-
clans

Taylor and Waterhouse,” 1950, reported
the combined experience of several surgeons
in Great Bntain 1n the surgical treatment of
bronchogenic carcinoma  Of 1,147 pauents
subjected to pneumonectomy, 52 7 per cent
survived one year— 137 per cent five
years Assuming a resectability rate of 35
per cent, this would indicate a 5 per cent
salvage of all patients diagnosed

Ochsner” 1n 1954 reported his experience

RESULTS

than 6 per cent survived one year Two
Ppattents, however, survived more than four
years The price of total pneumonectom
was reflected 1n the high operative mortaliy
(19 per cent) with three out of four deaths
being due to cardiorespiratory complia
ttons  Only 31 per cent of the patems
survived one year followmng pneumonectom
and 15 per cent survived five years—2
6 6 per cent salvage of the entire group
Brock® mn 1955 reported hus expertence
since 1947 with radical pneumonectomy
as a routine surgical procedure mn the surgt
cal treatment of bronchogentc carcinom
The operative procedure advocated by
Brock results m a true en-bloc resection of
the total lung, mediastinal pleura, lymph
nodes, phrenic nerve with its accompanyng
vessels, and a pericardial cuff The put
monary arteries and vens are secured mtra
pericardually as suggested by Allson” 1
1946 This procedure was carrted out i
145 patients Sixteen patients {11 per cent}
deed as a result of the operatron Seventy
two of the 129 patients who survived operd
tron were still alive at the ttme of the report
Of these 35 had survived over two yedrs

and the 37 had survived varying

with 1,365 patients having bronch

carcinoma  Forty-five per cent (619) were
considered noperable when first seen Of
the remamning 746 patients 680 or 50 per
cent of the total group underwent surgery
(66 refused surgery), 442 or 32 4 per cent
of the total group had pulmonary resections,
and 84 or 19 per cent of these patients died
following resection It 1s mteresting to note
that of the 238 patients who had exploratory
thoracotomy without resectton 42 died m
the hospital, a mortality of 18 per cent In
summary, 50 per cent of the patients had no
surgery, 50 per cent had surgery, 33 per
cent were resected and 17 per cent had
thoracotomy without resection These fig-
ures are practically identical to those being
reported by the authors Ochsner con-
sidered 74 per cent of his resections to be
palliative  Of the untreated patients, less

lengths of tume up to two years Jt was
interesting fo note that of the 29 patients
surviving more than three years only 2 were
found to have lymph nodes mvolved wnﬂs
neoplasm upon examination of the resccteh
specimens Brock compared this series \HJ:
49 simple pneumonectomites dorte by l;
same group of surgeons durng the samrI
period of time  In this group there \vlas ?8
18 per cent operative mortality and onl )[":
per cent of the patients were stll alv
Since the basis of selection of patients oisl
whom these pneumarnectomies Were done h’c
not stated 1t 15 difficult to state whether 1
comparison of results 1s vald Hawc\‘;rc
the natural surgreal inchination to apply he
procedure of simple p t "‘); wncu
poorer risk patients reserving mdn:ntp“ o
monectomy for the better risk patients
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more favorable lestons (only 2 of 29 pa
uents sueviving more than three years had
mvohed fymph nodes) mght explun the
difference 1 results
Watson ° w1956 reported the expertence
at Memortal Hospital with the surgical
of b hy during
the period from 1926 1955 A total of
2967 patients was seen dunmg that time
2631 of them being seen since 1938 when
the furst total pneuntonectomy was done at
that institution The patients treated from
1949 55 were analyzed Exploratory tho
racotomy tor nonresectable lesions was
found to have a mortality of 7 4 per cent
(35 deaths in 470 cases) The resecttons
were draded tato radecal pneumonectomy
{125 cases with 13 6 per cent mortalty)
simple pneumonectomy (52 cases with 17 3
per cent mortality) and fobectomy and
scgmental lobectomy (50 cases with 8 per
cont mortalny) The five year survival rate
of those cases eigible (1949 51) was 27
per cent for radwcal preumonectomy 22 per
cent for sumple pncumonectomy and 25
per cent for selective fresection Swnce
Watson states the radical prenmonectomies
were done for pabents judged to be good
nisks and simple prieumonectomy was done
for bad risk patients requinng chest wall
pertcardral and  draph
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38 per cent had resections Seventy four
per cent of the resections were total preu
monectomies of the conservative type as
compared to a radical pneumonectomy of
the type described by Brock Lobectomy
was done 1 26 per cent The surgica
mortality was 7 per cent  Twenty fave pa
tients or 25 per cent of those resected sur
wwed a five year pesiod The overall
salvage rate for the entire group was 87
per cent Collier emphasized the importance
of finding blood vessel 1nvasion by the neo
plasm as seen microscopreally 1n the surg
c1t specimen  Only 6 per cent of the
patients found to have blood vessel mvasion
surveved five years as compared to 75 per
cent who survived a stmular pertod who did
not have this finding  Neuhof® had pre
viously pointed out the importance of distant
metastases due to blood vessel invasion i
support of his contention that selective re
section may be the operation of chowe
where passtble m the treatment of broncho
geie carcinomy

Gibbon ef 4l * 1 a recent paper reported
the results of treatment of 353 patients with
hstologically proven primary carcinoma of
the lung treated during the period 1946 51
Therty per cent (107) were considered
aperable 29 per cent or 101 patients under

5

the groups are not comparable In view of
this selection of patients and a 5 per cent
better mortalty rate for lobectomy the
survival rates do not support a contention
what radical p

went y without and 41
per cent or 145 patients had resections
Seventy per cent aperability and 41 per cent
resectability rates are gher than repocted
by most workers and are undoubtedly due

¥ 3
wubsantially mose than routne resection
preserving  pulmonary tissue  whenever
feasible

Collier et @l reported the experience at
the hosprtal of the Untversity of Pennsyt
vama with 600 patients having carcinoma
at the My seen dunng a sideen year
pectod ending Docember 3§ 1955 Forty
o per tent {236) were deemed to be
wmoperable  Filty esght per cent (344) had
exploration of the chest and of these 226 or

to of only Hustologically
proven cases A total pneumonectomy was
done i all but 9 cases  This radical surgs
<al policy 15 seflected sn the 23 per cent
surgical mortality  Thirty patients baving
tesections susvived five years (2] per cent
of the resected group) The lobectomies
were not done by design but because of a
mustahen wmpresston that the leston bewng
removed was bemga  Two of 9 patieg s 7
thus treated survined fnve years

felt that extension of the leston

A ¥
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lung was the single most mmportant factor
mfluencing survival  Cell type seemed less
mportant No patients having resection of
a portion of nvolved chest wall survived
more than 18 months Four patients con-
sidered to be moperable had survived five
years 2 after exploration followed by x-ray
therapy The over all five year survival of
34 out of 353 patents (96 per cent) 15
considerably higher than reported by most
workers and reflects the selection of matenal
m favor of the surgtcal cases

Burford" has reported the survival rates
following treatment of 1008 patients all
with  histologically  proven  bronchogenic
carcinoma that were seen by um and his
associates at the Barnes Hospital between
January 1, 1948 and December 31, 1955
Forty per cent (405) of the patients were
considered noperable or refused surgery
Sixty per cent or 356 of the 603 patients
considered operable had resections — a re

RESULTS

vide a background for the reporting of th
own results

AUTHORS’ SERIES

We have analyzed the results of treatme
of 1180 patients scen by us who were diz
nosed as having bronchogemic carcmon
during the period from 1945 1957 Tn7
per cent of these patients we obtained hist
logic proof of the diagnosts while in then
marng 30 per cent chmeal evidence sy}
ported by observation of the patient s cours
seemed sufficient to warant a diagnosis ¢
malgnant bronchial neoplasm Onehd
(50 5 per cent) of the patients were foun
to be not suttable for surgical therapy Th
other half (495 per cent) had surger
Thurty-five per cent of the total group
resectrons and 15 per cent underwent €x
ploratory thoracotomy without fesectios
(Table I) The operative mortality for ¢
sections was 6 per cent with the mortally
for p »my 9 per cent and that ol

sectability rate of 35 per cent P
tomy was the preferred operatton although
20 per cent of pattents had Iobectomies
because of considerations of pulmonary
function and cell type (bronchiolar carci-
noma) The mortalty following exploratory
thoracotomy without resection was 9 per
cent The pneumonectomy mortality was
13 per cent and that of lobectomy 12 per
cent Of the 461 patients followed who
were cligible 40 (22 per cent) survived five
years There were no 5 year survivals m
moperable or nonresectable patients The
overall salvage rate was 9 per cent It 15
nteresting to note the simulanty of these
percentage figures to those of Gibbon™ who
also reported only histologically proven
cases

The summaries of reports made by van

) ous workers of results of treatment of bron-

chogenic carcinoma given above 1s not 1n
tended as a comprehensive review of the
Ihterature on this subject These reviews
have been mcluded by the authors to pro

lobectomy 3 per cent The 420 resections
were almost equally divided between pnet
monectormes  (214) and lobectomtes
(206) Exploratory thoracotomy for ot
resectable lestons in our hands carned 2
mortality of 2 8 per cent (5 deaths 1 177
patients)  Thuety exght patients of those
eltgible survived a five year period a sabvaf®
rate of 65 per cent If only histologically
Proven tses e wommdered % % ase hne
for determemng the salvage rate the figuse
would be 92 per cent Although there 15

TABLE

(OPERATIVE MpRTALITY FOR BRONCHUGENIC
CarctNoMa 1945 1957

Deatht
Nunber Fer e

Type of Operation  Number

Resections. 90
Pacumonectomy 214 i;? e
Lobectomy 206 . 0
Total 40 ‘5 15

Exploratory Thoracatomy 177

te 35 per €™
1a] paments seen 1180 resectabibity 13!
Fotal pave explorat on rate 15 per cent.
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dional patients in the lobectomy group
who were somewhat dyspneic before sur-
gery are now forced to hive restricted lives
because of poor pulmonary function The
remarung 15 patients have no mmportant
phystcal restrictions and lead active pro-
ductive Itves  Such comparisons with small
groups of patients are somewhat meaning-
less There 1s no doubt, however, that total
pneumonectomy 1s a cnppling operation
and that the quality of survival following
lobectomy from the standpomt of pulmo
nary function 1s superor to that following
pheumonectomy

SURVIVAL RATES IN
INOPERABLE PATIENTS

‘We were able to obtamn accurate follow-up
mformation on 319 of the 400 patients who
during the period from 1945 55 were either
considered snoperable or did not return for
treatment  Of these 87 per cent (279) sur-
vived less than one year (Fig 1) Of the
13 per cent who survived one year only &
or 2 per cent were alive at the end of two
years Two patients have survived four
years although one has since died It may
be sigmficant that both of these patients re-
cewved yrradiation therapy

SURVIVAL TOLLOWING
EXPLORATORY THORACOTOMY
One hundred forty three panents during

the period from 1945-57 had exploratory
thoracotomies and were found to have non-
resectable lesions  The fate of 124 of these
patients 18 known One hundred three or 84
per cent did not survive one year Of the
21 who survived one year only § (4 per
cent) were alive at the end of two years
Three (3 per cent) survived five years or
more and 2 are sull hiving — one twelve

RESULTS

ventional techniques
radwation Therapy )

It 15 nteresting that the survival con

(Fig 1) of patents deemed to be |
operable and those found to be nonrese
able at the time of operation are prachea
dentical  This 15 true even when ihe fi
year of survival 1s broken down mto qu:
ters (Fig 2)

Taylor* reports that 31 per cent of p
tients having exploratory thoracotomes d
within three months following surgery ar
concludes that this poor survival time 15 &t
to injury cansed by surgery 1f one gran
that as a group patients chosen for surgic
therapy and found to be nonresectad
should have a longer survival because &
semination 15 not obvious as it 15 10 MAA
patients considered to be noperable o
data would tend to support this conclusior
The concluston 15 yustified, at least, 2
thoracotomy for the nonresectable lesior
carries a definite mortality (3 per cent &
the authors' sertes) with no benefit an
possible shortening of survival when com
pared 1o snoperable lesons  The only ad
vantage that can be clamed 15 pathologee
proof m the diagnosts of the mdetermindte
feston Other methods of obtaining this
proof, such as bronchoscopic examinatio?
cervica mediastinal exploration and needi¢
biopsy may be preferable The authors
strive to mawmtain a rate of 10 per cent of
less of all patients for exploratory thoraco-
tomy without resection

{Sec Chapter on

SURVIV AL TOLLOWING
RESECTION

Four hundred twenty of the 1180 patients

seen durmng the pertod from 1945 57 have

had surgical resection of their neoplasms-

Two hundred fourteen pattents had pnev
onecton and 206 1 es  Three

years and the other eight foll explora~
ton m which tissue removed gave patho-
logic proof of a mahignant bronchial neo-
plasm  All three patients who survived five
years recewved radiation therapy by con-

hundred seventy five of these resections

were done more than a year ago of tg::f
193 were paenmaonectonies and 179 Io! ‘
tommes The fate of all of these patien
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1s known  Fifty four per cent of all patients
having rescction survived one year 35 per
cent survived two years and 19 per cent
five years  Sixty one per cent of the patients
having lobectomies survived one year as
contrasted to only 46 per cent of the pa
tients having total pneumonectomy The
corresponding figures for two years were 46
per cent and 27 per cent At the end of five
years 23 per cent of the lobectomy patients
and 15 per cent of the pneumonectomy
patients were still alive  Combraung the two
groups 19 per cent of patients having re
section survived five years without sign of
recurrence of neoplasm The survival curves
(Fig 3) mdicate that the prognosis fol
lowing lobectomy 1s somewhat better than
that following pneumonectomy This 15 un
doubtedly due to the mclusion in the lobec
tomy group of many of the more favorable
Iesions No one would seriously challenge
the fact that as a group the quality of
survival of the patients having only lobec

tomues 1s supersor to that of the patients who

have Jost an entrre fung 'The fact that @@
both groups approv:mately one half of the
patients did not survive one year ndieatss
that thts poor survival was due to factos
not related to the type of resecuon but
rather to the biologic nature of the diseas
The survival curves for patients havitg
resections for bronchogenic carcinoma ol
low the same pattern as curves of survval
following surgery for neoplasm elsewhere 18
the body The percentage chance of sut
vval after two years becomes imcreasingly
good and approxumates the survival curve :)
the general population of the same n,::
group The pneumoncctomy patient %
survives three years appears ta bema mor;
favorable position from the standpornt O
survival than the patient tseated fy fobe¢
tomy This 15 probably due ta the seloct®
factor of the mereased mortality opcﬂ“:‘(
1n the first three year pertod since at lh:
end of five years only 15 per cent of 1
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total pneumonectomy In 12 patients a seg-
mental resection was done The remaining
22 patients had lobectomies There was no
surgical mortality mn this group
Twenty one of 38 ehigible survived eight-
een months or more Gibbon' reported
that they had no patients surviving more
than erghteen months in whom 1t was neces-
sary to resect a portion of the mnvolved chest
wall It may be sigmificant that only 2 of
the 11 patients surviving had total pneu-
monectomies the remainder having lobec-
tomies or segmental resections Seven pa-
tients or 20 per cent have survived three
years and of these 6 are still living, one
over six years following a night lower lobec-
tomy One patient died four and one half
years following resection of the apicopos
)(enor segment of the left upper lobe along
with a portion of the dome of the mvolved
chest wall Death was due to carcinoma 11
the right lung that on post mortem exami

natton was thought to represent a new
mary neoplasm  The survival curve (
6) of these patients scems to depart '
little from that of all patients treated
surgical resection of a bronchogenic &
noma

BRONCHOPLASTIC PROCEDURE

The use of bronchoplastic procedure:
the surgtcal treatment of bronchogenic (
cinoma 1n the interest of prcserv:mon
lung tissue 1s an mmnovation and for !
reason the results following this type Uf’
section will be recorded in more detatl
use of this techmque may be mandat
when applying surgical resecton 1 3 pau
who could not tolerate total pneumon
tomy because of poor respiratory functy
The deliberate use of this technique a8
adequate cancer operation 1s Justified Iﬂ]‘
attempt to 1mprove the quality of surviva
patients with adequate pulmonary functy



ng 5

S Cell Careypg, O3 10424ey Chest vy o slrn,wng
the lhl d nb g, Causey o Severp Pain alo g the distrityy, Ut on
me lh tere, Costay Rerve 3 paucm B ahve ,, and wep hve )mn lol
Iomng fight Upper 1y labecy Clom, y Tud p, ag en bloc Tesecto, 2 port o
the chcs waly



DAl
: S ¥
e L T L WELCRE et et e
Fig Sb Right upper lobe with resected portion of chest walf showing savasion OF the third mb and
mtercostal nerve by the peoplasm



THE TREATMpprp oF BRONCHIAy, NEOPLAgy g 97

SURVIVAL CURVE FoR <0 RE\SECTIONS
% OR ERDNCHOGENIC CARCINOMA

INVADING 7y C CHEST 7L 1995 1956
80 (Compareq With Curyy por All Resectyons,

1AL

T Sumy,
o
S

PER cen
PN
S

&

FESECT ons 1o €A Nvap o

HEST wagy

Fg ¢

' other Surviveq

ad bronchoplasuc
remowng the togay lung
O pattenss de
pos:opemuvely Which
Ction dmmngc In the

- pa
.- el:] lentg tweny three labes were pre

Ur and gy
the Site Urrence f ArCinom, at
10 5pingy - T3Stomoey M1 succumpe,
ne sy - A8tageg Mneteer, Months follow

Months
d one hajp years and
(<

other nype Patients bronchoplasly
s performeq dellberarely 35 20 adequage
ere wag feCurrence of
the site of the A5tomosss 1
¢ patients Wwhose Tight

middie jop, Were preserveg foll WINg upp
lobecton, IS patient died (hree Years
ollowmg SUTECTY  Three additiona] Patients
n this 8I0Up have greq %0 and ope half
three ap, OUr yearg rcspccmely follomng
Surgery One of these dea, could pe
aseribed o the pe of i hnig) ¢ employpg



98

rence erght months, two and one-half years,
three years and three and one-half years
followng surgery

It 15 difficuit to draw sound conclastons
from the fate of 16 patients All had hilar
festons  Included 1 the group are several
pattents having small epidermod carc
nomas that had blocked major segmental
bronchr which gave nise to symptoms lead
g to thewr detection while i a Jocalized
state  Six patients, however, had positive
evidence of mvasion of hilar lymph nodes
resected at the tume of surgery The n
clusion of the patients with poor pulmonary
function {one of whom had previonsly had
a seven rib thoracoplasty on the opposite side
for treatment of pulmonary tuberculosts)

RESULTS

for one year and 35 per cent for two years
All patiemts with the exception of thos
dyspnerc pror to surgery have adequate
respiratory capacity for active hving (Fig
7

Recurrence at the site of anastomosts was
more frequent (3 out of 7) 1n patients 1
whom the night lower and mtddle lobes were
preserved by anastomosing the intermedste
bronchus to the right bronchial stump close
to the trachea The bronchil section 1
these cases was as lugh as could be obtamed
1n domg a nght total pneumonectomy Ade
quate resecton of a carcmoma which 1s
involving the bronchial walt m the repon
of the right upper lobe orifice 15 diffreult by
any techmque because of the short mght
mamn b at the anasto-

b '

probably makes this group fauly rep

tive of hilar lestons n general  In considera-
tan of these facts it 15 gratfying chat 14 of
the 16 patients (88 per cent) survived one
yeac, and 11 of 14 (80 per cent) pauents
ehigtble survived two years The correspond-
wg percentages of survival of all our pa-
tients having resecttons were 34 per cent

T

7 An ndequate resection of this large squamous
4 ! re 1o preserve the lower and muddic lobes
without disabilty three years followng surgery

a bronchoplastic procedu

motic sie occurred m 1 patient who had
anastomasts of tie left upper Jobe bronchus
to the Jeft mam bronchus performed s 2
o with poor pul y function
but did mot occur 1 3 other patents 1t
whom the same procedure was used m 7
moving smaller neoplasms

od by uthzig

s accomplish
s cell carcraom: Wa: P! oring 4l

The panient 15
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were no major surgical complications
(Table 111)

Sixty five patients had resections more
than a year ago and the fate of these pa-
tients 1s known Survival percentages using
the hfe table method were for one year, 73
per cent, two years 63 per cent, three years,
52 per cent, and for four and five years,
42 per cent (Fig 8)

Eighteen patients were found to have
lymph node metastases at the time of re
section  This finding seriously prejudiced
the chances of survival since only 55 per
cent survived one year and 33 per cent two
years Those eligible to survive beyond two
years, however, are still alive — 3 for three
years 2 for four years, and 1 for five years
following resection (Fig 8)

The survival rate of the 47 patients 1n
whom no nodal metastases were found was
much better Eighty one per cent survived
one year Agam using the life table method
the rates were for two years, 73 per cent,
three years 58 per cent four and five years,
48 per cent (Fig 8)

The presence or absence of symptoms
that could be attributed to the nodule was
of prognostic sigmficance Forty five pa
tients had nodules resected which caused
symptoms  Sixty six per cent of those re
sected less than two years ago were still
alive but only 30 per cent of those resected
more than two years ago sull survived

(Table IV) In contrast 80 per cent of the

TABLE IV
SURVIVAL FOLLOWING RESECTION OF 45 SYMPTOMATIC

RESULTS

patients having asymptomatic nodules re
sected less than (wo years ago are sl
Iving and 70 per cent of those resected
more than two years survive (Table V)
In summary a pattent who has an asymp
tomatic nodule due to bronchogenic carct
noma who at the time of surgery 1s found
to have no lymph node involvement can
have the neoplasm resected by lobectomy
with mmmmal risk and with a two out of
three chance of surviving five years without
evidence of recurrence (Fig 9a and b)

SUMMARY

Evalvation of results of treatment of
bronchogenic carcinoma considermg all
types found 1n a series as a single unt leads
to musleadmg conclusions and may foster
an attitude of therapeutic milism that 15
not justified One cannot compare the 1
sults of treatment 1n unltke cases using solely
the crterion of ume of survival The hfe
history of a small cell undifferentiated carc)
noma cannot be compared to that of 3
bronchrolar or well differentiated epider
moid carcinoma because both are neo
plasms any more than the Iife span of a field
mouse can be compared to that of an €le
phant though both are mammals The bron
chial adenoma meets all of Virchow s teniets
for meoplasm but was removed from the
general classification of bronchogenic carct
noma because of this factor of difference
m hife history

TABLE V

i
Survival FOLLOWING RESECTION O 36 AsyMrroMiTic
PuLMoNARY NopuLEs DUl To BRONCHOGENIC CARCIN'

PuLMONARY NODULES DUE To BRONCHOGENIC CARCINOMA
Numbher Per gt
d S Number of Nmber  Per cent  Ferwod Sace  Number of o
h}’z,:em::’n“ Rutxn‘llon: Alwe Surviving Resection Resect ons. Alne Sund
Less than 1 year 9 5 p Less than [ year ; g } 0
1 year 9 7 1 year : ¢
> years 8 2 2 years : !
3years 11 3 3 years 2
e 3 4 years 3 3
ph ; 4 ; ore s 6
years or more 7 3 5 years or m :
Totat 45 2 Toua! ] ¥
i acnom.

e
hopenic
Two deaths were due to causes other than bronchop
cz\:cmomn Shgw Pautson and Kee 1945 57
"
« .

.

than ¢
Theee deaths were due 10 causes other U
Shaw Paulson, and hee 1945 57
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Fig 9a Ths large asymptomat ¢ pulmonary nodule was d scovered

by a rout ne X ray of the chest n the nght upper lobe of a 52 year

old woman The patent 15 al ve and well two years follow ng lobec

tomy She now has pract cally a normal | fe expectancy for her age
and sex

Tig 9b Resccted right upper lobe conta nng a typ cal squam
c¢ll carc noma present ng as a l:\rgc’pulmonnry nodule
-

b
* \
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Surgery can be usefully employed for the

101

played by the biologic nature of broncho

semoval of biol early T

The surgery should be carned out with
maximum preservation of pulmonary func
ton Radical pneumonectomies may of
necessity be required to encompass large
locally nfiltrating neoplasms but 1 the
wsuzl case simple pneumoncctomy or lobee
tomy with dissection of mediastmal and
blar lymph nodes are adequate cancer op
eranons The survival of patients suitable
for surgical therapy should not be compared
with that of moperable patients nferring
that surgical therapy was responsible for
the mncreased time of survival They are
wtally unlike series of cases The only
mfication for companng survival 1 such
unlike series 15 to place 1 proper perspective
the prognosis of a Ppatient 1n respect to the
oup within which he falls Bronchogemc
aranomas that have extended to the gen
eral lymph.mcs are no more a surgical entity
than Hodghun s disease and once they have
Wvaded the blood stream as evidenced by
distant metastases are no more curable by

¢ Sugical therapy than leukemua The sur-

Izmn should be vigilant 1 s search for

sions suitable for surgieal therapy but
l:;dlclous 1 the decision to apply Spli,rgﬂy
Y i\bsclo avoud harmung patients who cannot

vefited by this modality of treatment
© uniformity of the results reported by

2oy
s authors emphiasizes the major role

gemc in the overall prognosis of
treatment of this discase  Approxtmately
one half of patients are inoperable when
first diagnosed and only one third hasve
lestons that can be resected Studies of
sertes of patients mcorporating a broad base
with 1nclusion of clinically diagnosed cises
with those histologically proven indiete
that a salvage of approximately six per cent
of all patents as evidenced by five year
survival 15 being accomplished by present
methods of treatment  If only histologteally
proven cases are considered the salvage rate
15 approximately 9 per cent Increasing the
scope of surgery by radical resections has
not mmproved this survival rate  This 1s
due not only to the biologie nature of the
disease but the fact that factors resulung
due to radcal resections tend to lessen the
period of survival On the other hand a
patient having an asymptomatic neoplasm
presenting as a peripheral pulmonary nodule
with no evidence of nodal metastases has a
70 per cent chance of five year survinal
following resection  Unfortunately less than
10 per cent of a total senes of bronchial
neoplasms will fall within this favorable
classification  The findmg of more patients
with biologically early neoplasms should in
crease the survival rate but this increase
will be hmited by the very nature of the
disease
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Bronchial Adenoma

By Joun Lrster KEL, JkR MD

INTRODUCTION AND HISTORY

Tne ADCNOMA OF THL BRONCHUS IS one
of the most nteresting of the pnmary bron-
chial neoplasms and for many years hay
been the subject of a great deal of discus-
sion and controversy ‘The fist report of
one of these tumors was made by Mueller
m 1882 This was a case of a bemgn
pedunculated adenoma with partial caler-
fication found post mortem in the Jeft man
bronchus of a woman aged 22 who thad
suffered exght years from profuse expectora-
tton of blood and foul sputum At autopsy
there were marked bronchicetatic changes
m the bronchus distal to the site of the
adenoma  Followng thus report there were
occasional  reports of adenomas  found
erther at autopsy or by bronchoscopic ex
amination but it was not until 1932 that
these tumors were established as a recog
mzable clinical entity by Wessler and
Rabin * Since that time many cases have
been reported and much has been learned
about the natwral history and behavior of
this wmor

There have been three mam areas of
dnagreement mn regard to the adenoma
These disputes have centered around the
proper terminology. the cellular ongin and
the degree of maligi y Inthis

will be constdered individually 1n the dis-
cusston of the chnical or pathological
aspects 1r which they differ This term-
nology 15 not used because y 13 necessanly
best but because 3t 15 the most generally
accepted  The term “adenoma” was first
used by Mueller’ and has been the one most
widely used by most authors for the entire
group of tumors although some have used
this term for the carcinoid type alone There
ts a real objection ta calling these tumors
“adenomas ’ wince this term wnphes a bemg-
mity which 15 not always characteristic of
these neoplasms  Other names which have
been psed are polypoid adenoma, basal cell
carcinonta  adenomatous  polyp  bemign
slandular  bronchogemic tumof, vascular
adenoma, mixed tumor, grade I adenocare

nema, and mahgnant adenoma  The term
cylindroma’ was fiest applied by Billroth
1n 1859 to a tumor of the paranasal sinus
mvading the orbit* The stmilanty between
these tumors arsing in the accessory nasal
simnuses and those 1n the bronchial tree was
recogmzed and the same term used for
these tumors It was thought that they
occurred wherever major or minor salnary
glands or stmple mucous glands were
found * In recent years as more data have
bccn collected concerning the carcinord and

d it has been in-
1

we have used the term “ad, ™ 10 apply
1o the whole group of tumors The term
“branchial adenoma’™ 1s used to include the
caremod and cylindeomataus types which

chat there 1s a definue
difference hu\\ccn these tumors 1n sega
to their location, degree of mnhgn:mc
m<@n<c to treatment  In spite <

108? : «ﬂ
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differences, however, these two tumors are
closely related and cause similar clineal
manifestations  Because of differences in
natural history and prognosts, 1t is of im-
portance that these tumors be recognized
and a sharp distinction made between them
and bronchogenic carcimoma

THEORIES OF ORIGIN

There have been many theories suggested
to explam the ongin of adenomas and the
vanations seen in the cellular pattern Heck®
(1916) advocated ongin from embryonic
buds or non developed foci of lung anlages
Wessler and Rabimn’® believed that the aden-
omas d m the duct epithel of
mucous glands because (1) the tumors are
covered by intact epithelium and le on an
uninterrupted basement membrane, and (2)
their cellular elements do not resemble ele-
ments of mucous glands and no apparent
transition from normal mucous glands could
be seen  Hamperl’ and Stout” believed that
the adenomas arose from the peculiar cells
known as ‘oncocytes’ or ‘pyknocytes’
which are found mn mucous and serous
glands and therr ducts Crafoord and Lind
gren® placed the bronchial adenomas with
the mucous and sahvary gland tumors rec
ogmzing their characterstic slow growth as
well as a tendency toward ‘local mabgnan
cy,” re, local mvasion of surrounding
structures B of a certain t bl
of some of the adenomas to fetal lung tissue
Womack and Graham® suggested that they
were associated with failure of the embry
onic buds to develop nto normal structures
and termed these tumors *mixed tumors™ of
the Iung They believed that they were
formed of both entodermal and mesodermal
elements and regarded them as potentally
malgaant They considered them sumlar

n behavior and origun to the mixed tumors
of the parotid gland  After years of con-
troversy 1t 1s now generally acknowledged
that bronchial adenomas have their ongin

BRONCHIAL, ADENOMA

in the mucous glands and their ducts i the
bronchtal walls

MALIGNANCY
For many years there was considerable
di over the mal y of the

8
adenomas  Some witers believed them
entirely  berugn, some constdered them
bemgn but capable of undergoing a malig
nant change, and stdl others considered
them to be mahgnant tumors which grow
very slowly and metastasize {ate @ thew
course  There 1s now ample evidence that
these tumors do grow slowly, are locally
mvastve and also may metastasize to lymph
nodes, mediastimum, vertebrae, and Iner
Numerous authors™ have reported cases of
metastattc adenomas and have shown that

the ad of the cyl type
are much more ltkely to metastasize 193D
the d ad ! Kirk

hn, and Woolner® reported 87 stances
of bronchial adenoma with metastases stat
ing that ten per cent of all adenomas
metastasized They beheve that the histo-
pathologic pscture may indicate that 2 gved
adenoma may have metastasizing qualitees
None of the adenomas m the Mayo Clint
sertes that had perfectly regular carcmord
pattern and Ittle or no pleomorphism of
mitotics figures metastasized distantly In
two cases such adenomas did metastastee 10
Ilymph nodes 1n those tumors that meta
stasized distantly the carcmnoid pattern 25
not orderly Pleomorphism mitotic frgures
and rregular cell pattern were more fri
quent  Ad of the cyl

type were three umes as hiely to met?
stasize as those of the carcrod fype 10
our seres of 35 cases 4 showed evidence of
Jocal smvasion and 3 had distaat Mt
stases Of the 3 patients who had dstant
metastases, 1 € , metastases o cervical nodes
diaphragm, or contralateral Jung, 2 paner;‘!i
had tumors which were histologically of the
cylindromatous type




THE TREATMENT OF BRONCHIAL NEOPLASMS

INCIDENCE

Adenomas are said by varnous authors
to comprise between 6 and 10 per cent of
all primary lung tumors  Only 3 per cent
of our 1215 primary bronchal tumors were
adenomas  Adenomas are found more fre
quently 1n women than 1n men i contrast
to bronchogemc carcinoma  In our senes,
adenomas were found almost twice as fre-
quently ;n women as 1n men (23 females
12 men) The average age of our patients
when seen for treatment was 42 years with
the majonty of the patients m the 30-39
year age group (Table 1) The greatest
number of these patients noticed the onset
of symptoms between the ages of 20-30
Years and had had symptoms for an average
of six years at the time they were first scen
These figures do not differ greatly from
larger collected series of adenomas but are
strikingly  different from the figures for
bronchogenic carcinoma  There were 33
white patients, 1 American Indian and 1
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Negro in thus group The youngest patient

was 14 years old while the oldest was 65
LOCATION

Adenomas are most frequently found

ansing from the bronchial wall of one of the

LOCATION OF ADENOMAS
(35 Cases!

® = Carcinoid type

X =Cylindromatous
type

Fe 1

Location of adenomas in the tracheobron
chial tree

AGE OF PATIENTS
WITH BRONCHIAL ADENOMA

[T

Age at onset
of symptoms

NUMBER OF CASES

7

Age when seen

{Average duration
of symptoms 6yrs)

1 ] —_ I} —1
<20 20-29 30-39  40-49  50-59 60+
YEARS

TARIE |

Age of patients 3t onsct of symptoms and age wWhen seen  The aserage duration of
SyMptoms was $1T \ears
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major broncht  For ths reason a very high
per cent are visible by bronchoscopic ex-
amination and accessible for biopsy In our
sertes 80 per cent were located in the major
bronchi where they could be seen by means
of bronchoscopy (Fig 1) Stnce the gland-
ular elements from which the adenomas
arise are found as far out mto the bronchial
tree as the cartilage extends, 1e, to a dt-
ameter of 1 mm,* theoretically tumors
ansing 1n these glands may be found quite
far out i the periphery of the lung Maier
found 10 per cent to be located peripher-
ally ** However, these tumors are most fre
quently seen 1n the major bronchi probably
because the glands are more numerous
the larger bronchr In our seres only two
tumors were Seen On roentgenograms as
pulmonary nedules, 1 ¢, a peripheral nodule
surrounded by lung parenchyma The cyl-
indromatous type 1s more likely to occur
near the coryna or mn the trachea while the
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Fig 2 Photomicrograph of a typic:
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ADENOMA

carcinoid adenoma rarely 1f ever mvohe
the trachea

GROSS PATHOLOGICAL AND
BRONCHOSCOPIC APPEARANCE
Grossly the adenoma 15 usually found as 2

polypord or sessile, lobulated mass protrud
1ng from or through the bronchial wall The
intrabronchial portion frequently constitutes
only a small part of the tumor mass with
the major portion being in the perbronchial
region At the time of operation the tumor
may be felt as a soft to moderately firm
penibronchial mass which can be separated
without great difficulty from the surround
ing lung and medrastinum but with 2 very
firm bronchtal attachment Through the
bronchoscope the adenoma may be seen a5
a pinkash or reddish fobulated 1ntrabronchial
structure covered by intact bronchial mu
cosa Because of the great vascularity of
these tumors, serious bleeding may sesult
from bropsy and even exsangumation has
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THE TRFATMENT OF BRONCHIAL NEOPLASMS

been reported following biopsy " For this
reason, many surgeons prefer not to biopsy
any tumor that has the typical broncho
scopic appearance of an adenoma The ¢yl
ndromatous adenomas seen in the trachea
may show more evidence of ulceration and
be more diffusely situated over the tracheal
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oval deeply staming and usually centrally
placed There 1s httle pleomorphism and
mitoses are absent 1n the well-differentiated
carcinod pattern  These tumors resemble
the carcinoid tumors of the small intestine
but argentaffin granules have rarcly been
demonstrated '

wall There may be marked bronch
changes and destruction of lung tissue due
to the presence of chromic infection distal
to partial or complete obstruction of the
bronchus

MICROSCOPIC APPEARANCE

The carcinoid pattern 15 found micro
scopically 1n 90 per cent of the adenomas
These tumors are composed of small um
form cubosdal cells which contain a moder
ate amount of very finely granular eosino
phihc cytoplasm and are arranged 1n
strands  sheets or 1n acinous formation
(Tgs 2 and 3) The nucler are round or
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The ¢yl type of ad 15
composcd of small cells with darkly stained
round or oval nucler (Fig 4) There s a
moderate amount of clear cytoplasm present
The cells are arranged m branching masses
forming tubules or 1n groups forming ir-
regular spaces which are filled with mucoid
secretion  Mitoses are rarely seen except
m actively mfiltraung areas  This tumor s
much more likely than the carcinod type
to invade locally as well as to have distant
metastases The only late deaths 1n our series
were 1n two patients who had the cylindro
matous pattern  In a senes of cases re-
ported by Enterline and Schoenberg
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106 BRONCHIAL ADENOMA

magor broncht  For this reason a very high
per cent are visible by bronchoscopic ex-
amination and accesstble for bopsy In our
series 80 per cent were Jocated 1n the major
brancht where they could be seen by means
of bronchoscopy (Fig 1) Since the gland-
ular clements from which the adenomas
anse are found as far out into the bronchial
tree as the cartilage extends, re, to 2 di-
ameter of | mm,” theorencally tumors
anismg 10 these glands may be found quite
far out mn the peniphery of the lung Maer
found 10 per cent fo be located perspher
ally ** However, these tumors are most fre-
quently seen in the major bronch: probably
because the glands are more numerous in
the larger broncl: In our sertes only two
tumors were seen Onf roentgenograms as
pulmonary nodules, 1 ¢, a peripheral nodule
surrounded by Jung parenchyms  The cyl-
indromatous type 15 more likely to occur
near the coryna or in the trachea while the
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THE TREATMENT OF BRONCHIAL NEOPLASMS

uncommon As the obstruction becomes
more complete and dramnage to the affected
lung 1s tmpaired chronic infection develops
distal to the tumor site and the clcal
pature becomes that of chronic suppuratve
discase of the Tung with preductive cough,
fever, and chest pain  This was the most
frequent symptom complex m one half of
the pattents 1n our senies  Although the
bronchil adenoma may be present as a
stlent lesion m only 2 of the 35 patients
was this the case  The tumors 1n these
pattents were found as asymptomatic pul-
monary nodules on chest

109

seen by means of bronchoscopic examma-
tion 11 a high per cent of cases (80 per cent
of our series) and a biopsy taken The
hazards assoctated with bleeding following
biopsy have already been mentioned  The
surgeon should also be aware of the difft
culty tn making an accurate dragnosts patho
logically on a small biopsy specimen  There
1s not only considerable difference between
the p Pr of diff

tumors but also 1n the appearance of dif
ferent areas of the same tumor For this
reason a pathologic diagnosis made on a
biopsy should be d by the

The d of bronchial ad 15
usually not difficult The long duration of

it of t hial obstruc-
tion associated with hemoptysts or chronie
localized suppurative discase of the lung
may lead the clinician to suspect the pres
ence of an adenoma The tumor may be

- —

o

Tig 5 Chest roentpenograms of a 32

surgeon only 1f st 15 consistent with the
clintcal history and findings  Papanicolaou
smears of bronchal washings are usuaily
negatwve for tumor cells The adenomas are
covered 1n most mstances by ntact mucosa
so that tumor cells are not found 1n the
bronchial washings

i

year ofd womn showing a fypical rounded hlar shadow caused

by an adenoma This patient was asymptomatc The tumor was discorvered on a routine survey film
Patient alise and well four years after a nght middle lobectomy
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ROENTGEN APPEARANCE

The adenoma may present one of two
roentgenographic patterns It may be seen
on roentgenograms of the chest as a rounded
smooth mass usually at or near the hilum 1
2 patrent without symptoms (Fig 5) This
was the appearance 1n 2 of the 35 cases 1n
this series More commonly however one
finds the roentgen appearance associated
with obstruction of a bronchus to a lung
lobe or segment with loss of volume or ob
structive pneumonitss of the involved portion
of lung depending on the degree and me
chanics of the obstruction Bronchograms
and stratograms may be of great value in
demonstrating the nature and site of the
bronchial obstruction (Fig 6) OQut of 35
pattents 1 out serses 26 had demonstrable
lesions by one or more roentgenographic
techmques

Fig. 6a & b Bronchograms of a 16 year

tions for asghteen months A preoperative

adenoma m the left upper fobe A left uppe
P

the left che;t (See Fig 7 bottom shetch for d agram of th

old white gl who had had 3 cough ane

bronchogram {A) shoired an abstr
er fobectomy W th a plastc Tepus
(B) with the rematang Jower

BRONCHIAL ADENOMA

TREATMENT

Proper treatment of the bronchtal aden
oma must be based on an accurate diagnosis
as well as a thorough knowledge of the long
natural course of the tumor its tendency to
recur locally after madequate removal and
its mahignant potentabmies  Surgical 1
moval of the tumor 15 the accepted treat
ment of choice Endoscoptc removal was
advecated for many years by some but now
has been abandoned except 1n certam
specal situations There are several objec
uons to bronchoscopic removal as a method
of treatment of bronchial adenomas 1t has
been shown that the portion of the tumer
available for removal by bronchoscopy con
stitutes only a small part of the tumor
most cases © thus explaming the hegh rate
of Jocal recurrence after endoscopic 1
moval  Serious and even fatal bleeding

d whecz ng respu>
et en caused by o7
of the bronchus + 3*
Jobe ctpand & 10 11 the
e bronchoplast ¢ repa 3}
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ROENTGEN APPLARANCE

The adenoma may present one of two
roentgenographic patterns It may be seen
on roentgenograms of the chest as a rounded
smooth mass usually at or near the hilum 1n
a patient without symptoms (Fig 5) This
was the appearance m 2 of the 35 cases in
this series  More commonly, however, one
finds the roentgen appearance associated
with obstruction of a bronchus to a lung,
lobe, or segment with Joss of volume or ob
structive pneumonitis of the involved portion
of lung depending on the degree and me-
chanics of the obstruction  Bronchograms
and stratograms may be of great value in
demonstrating the nature and site of the
bronchal obstruction (Fig 6) Out of 35
patients 1 our series 26 had demonstrable
lestons by one or more roentgenographic
techniques

Fig 6a & b Bronchograms of a 16 year old white girt
tons for eighteen months A preoperative bronchogram
adecoma 1n the left upper lobe A left upper lobectomy with a
performed  Post operative bronchogram (B) with ]

the left chest (Sec Fig 7 bottomn sketch for

BRONCHIAL ADENOMA

TREATMENT

Proper treatment of the bronchial aden
oma must be based on an accurate diagnosis
as well as a thorough knowledge of the long
natural course of the tumor, 1ts tendency to
recur Jocally after inadequate removal, and
its malignant potentialities  Surgical e
moval of the tumor 1s the accepted treat
ment of choice Endoscopic removal was
advocated for many years by some but now
has been abandoned except mn centam
special situations  There are several objec
tions to bronchoscopic removal as a method
of treatment of bronchial adenomas It has
been shown that the portion of the tumor
available for removal by bronchoscopy con
stitutes only a small part of the tumor in
most cases,” thus explaming the high rat
of local recurrence after endoscopic re
moval Sertous and even fatal blecding

who had had a cough aad wheezing r:rﬂ:‘n
(A) showed an obstruction caused )»“
plastie repar of the lvmncﬂ;;l e
he remamning Jower lobe expanded to 01

duagram of the hronchoplastic fepait)
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foliowing endoscopic femoval 1s not infre
quent  In the magorty of cases the symp
toms caused by the adenoma are those due
to chronic suppurative disease associated
wih the bronchial obstruction  In many
instances these symptoms can be alleviated
only by removal of the chromcally infected
tung dwial 10 the Obstructing adenoma
Endoscopic removal may still be indicated
however, in severely debiittated elderly indt
viduals who would not tolerate operationt
but such panents constiure a very smalt
pereent of patents with adenomas Re
peated checks for recurrence are necessary
if the adenoma s removed by broncho
scopy because local recurrence can occur
and has been reported as long as ten years
after endoscopic removal * Because of the
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tumor and yet preserve all lung umpinvolved
by wmor or chrome nfection have their
greatest usefulness n the treatment of this
tumor Five of the 33 patients m this
series had such procedures with excellent
results {Fig 7) In most of our cases.
however, lobectomy or pneumoneciomy was
necessary  Lobectomy was performed
cleven cases bilobectomy m nine and pnen
monectomy 1n five cases

IRRADIATION THERAPY

rradiation thesapy may be of value 1 the
cyhindromatous adenomas when surgical e
moval 15 not possible ™ We have used ir
radiation therapy 1n two cases of recurrent
cylindromas of the bronchus and m one

slow growth and tend 1

late w0 1ts course a limited resection 1s often
adequate for complete removal of these
tumors  Bronchoplastic procedures which
accomphish the complute removat of the

of the trachea with
perhaps some beneficaal results  There s
very hittle evidence from reports i the litera
ture that wrradiauon therapy has any effect
on the carcinod adenoma

TREATMENT OF 35 CASES
OF BRONCHIAL ADENOMA
20p- LOBECTOMY
or
o 20 | BILOBECTOMY
-
E 15 Operative Deaths
N r 3 cases including
S 1 tracheal
resection
w
< o}
&
: e 2
M
2 sl OPERATIONER,\E‘Q%{&?‘“'C
OR
X yTIoN BRONCHOTOMY
3
L =[] =

TABLE &%
Treatment of 35 caves of bronchul adunema  Of the 38 prtients who had surg *

exenton of thert tumor 20 (M per cenf) are known 10 be Ting and well 2
are dead and 2 have been lowt to follow wp
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RESULTS

The results of the surgical treatment of
the adenomas and particularly of the carct
nowd type have been very gratfying (Table
IV) Outof a group of 20 patients who had
either a lobectomy or bilobectomy 18 or
90 percent are known to be Living and well
as long as seventeen years after operation
We have been unable to locate one patient
and one died nieteen years after her origt
nal operation This patient had a Ieft lower
lobectomy for a cylindroma which recurred
twelve years later in the bronchial stump A
second operation was performed but resec-
tion was not possible because of the exten-
sive spread of the tumor to pericardium,
draphragm, and mediastinum This patient
lived for seven years after her second opera-
tion Five pattents had a pneumonectomy
performed and of this group three are hiving
and well as long as seven years after opera-
tion One of the patients who had a pneu-
monectomy has been lost to follow up and
another died eight years after her onginal
operation This patient was a 39 year old
woman who had a cylindroma of the left
main bronchus removed by left pneumo-
nectomy Seven years after operation she
was found to have a cylindromatous ade-
noma 1n the nght upper lobe which was re-
moved by segmental resection  This patient
dred several months after her second opera-
tion It 1s interesting that the only two late
deaths tn the resection cases have been i
patients who had cylindromas

In three patients exploration only was
done At the time of operation the tumor
was found to be too extensive for resection
One was 1n a 34 year old woman who had
had repeated illnesses due to lung abscess
and empyema requining drammage on sev

al occastons Pneumonectomy was at-
tempted but was impossible because of ex-
tenswve wvolvenent of pericardium and pul-
monary vessels The patient died a weeh
later of complications of suppurative disease

BRONCHIAL ADENOMA

of the lung  One of these patients died six
years after exploration with metastases 1o
the abdomen The other pattent 1 stll v
ing three years after operation but with
roentgen evidence of a large mediastinal
mass

No operation was performed i three
cases  One patient refused operatton after a
bronchoscopic biopsy and 1s still living with
out symptoms stxteen years later Another
patient who refused to accept surgrcal treat
ment died eight years later with metastases
to the mediastinum and scalene nodes A
third patient was not operated upon because
of metastases to the spnal canal This pa
tient was a 65 year old paraplegic with s¢
vere heart disease who for thirty years had
had complete opacity of the left lung field
on roentgen examination This was caused
by obstruction of the bronchus by an ade
noma which could be seen at the ume of
bronchoscopy

One patient 1t this series had a broncho
scopic removal of a small polypoid adenom2
This patient 15 alwve and free of evidence of
recurrence seven years after removal
Another patient had a very Iimited resection
of an adenoma and a plastic repair of the
defect without removal of any lung tissuc
(Fig 7) This patient 15 alive and free of
recurrence eight years after operation

Bronchoplastic  procedures have beett
performed 1 five pauents (Fig 7) All of
these cases have done well and have sho¥n
no cvidence of recurrence 1 the period
since operation which 1n one case has been
as long as ten years Limited rescction has
been used wherever possible 1n order to
preserve all lung tissue not lnvolveg by
tumor or chronic infection ** Goldman' has
recommended consideration of local ex¢!
sion 1n every case where the followng con
ditions can be met

The tumor

(1) 15 established to be bemgn, semt
benign or only potentially malgnant,
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These patients are al) ahve and well from one to

ten years following operation with no evidenice of recurrence

(2) has not undergone malignant de-
generation  metastaswzed o widely nfil-
trated the bronchus,

{3} s located n the trachea or an easily
accesuible bronchus

€4) 15 Jocahzed has no evensive extra.
bronchual growth and has not caused pres-
Sure necrosts,

{5) has a stal\bike or small area of
<essile apachment,

(6) his caused no wreveraible putmon
ary damage tn the lung distal to its Yocation

Complete cxcrsion of the wachea was

performed 10 one patient who had a cylin-
droma involving most of his thoracie trachea
and extending downward to tnvalve both
the nght and left mamm bronchr  This pa
nient was threatened with suffocauon from
complete tracheal obstruction  {rradiation
therapy had been tried but the obstruction
became worse o thys form of therapy was
abandoned  Approumately 12 cm of the
trachea and hifurcation were tesected and
replaced with o prosthesss fashioned
Qermis over a conl of steel wire This p

died o days following eperatio
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respiratory obstruction due to kinking of the
major bronche at the site of the anastomoses
In two simtlar cases with one survival re
ported by Belsey' resection of the entire
tracheal ence was not y
Both of these cases had cylindromas re
sected and the tracheal defect repaired with
a prosthests made of fascia from the patient s
thigh and number 32 gauge stanless steel
wire

OPERATIVE DEATHS AND
COMPLICATIONS

There were 3 operative deaths One oc-
curred following exploration mentioned
above The second occurred 1n a 32 year
old woman who expired on the operating
table due to madequate ventilation It was
discovered too late that the endotracheal
tube had shpped down mto the night mam
bronchus The third death occurred follow-
mg resection of the trachea for a cyln
droma already referred to above

Postoperative complicattons occurred 1n
7 patients Two patients had postoperative
hemorrhage necessitating re opening of the
chest to control the bleeding One patient
developed a superficial hematoma of the
wound which caused a disruption requiring
secondary closure Two patients developed
an empyema following a small bronchial
leak ‘These cases were successfully treated
by closed thoracotomy and tube dramage
One patient had a collection of serosangut
nous fluid 1n the chest requiring aspiration
Tn one case there was roentgen evidence of
1nfarction of the right lower lobe presumablv

BRONCHIAL ADENOMA

due to damage to the blood supply at the
ume of operation This cleared without
treatment

SUMMARY

The bronchial adenoma 1s a tumor which
anses from the mucous glands and therr
ducts n the bronchial wall It 1s character
istically a slow growing tumor which may
be locally invasive or 1n a small percent of
cases have distant metastases The clinical
signs are those due erther to the vascularty
of the tumor with associated hemoptysis or
to bronchial obstruction and chrome sup
purative disease of the affected lung

The dagnosts 1s usually not difficult
The long history of hemoptysts or localized
suppurative disease of the lung associated
with bronchial obstruction may lead the
chnician to suspect the presence of an aden
oma The tumor may be seen by means of
bronchoscopic examination 1n the majortty
of patients Specralized roentgen technics
such as stratograms or bronchograms may
be of value 1n demonstrating the site and
nature of a bronchial obstruction

Surgical exciston of the adenoma 1s the
treatment of choice Endoscopic removal
1s not recommended because of the Itkel
hood of recurrence the hazards of uncon
trolled hemorrhage and the failure of ths
method of treatment to relieve the symptorts
due to chronic suppurative disease 1n the
lung distal to the adenoma The results 10
terms of complete removal of the tumor and
relief of symptoms are excellent 11 patients
1n whom surgical exciston 1S possible
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Conclusion

Tm: AUTHORS 1n presenting their philoso
phy of treatment evolved from a combined
expenience of 1215 patients having bron-
chial neoplasms hope to contmbute to an
improvement i the results of both the
surgical and nonsurgical treatment of thys

doing an increasing percentage of selective
resections due to practical considerations of
pulmonary function and cell type

The classical temporal theory of the
spread of a ncoplasm and s prognoss 1s
now being challenged by an antithetic
theory d as biologic predeter

disease  They feel that this imp.
can be made mainly by a better selection
of patients for surgical excision and to a
betterment 1n the quality of survival through
application of selective resections of the
lung 1n pattents with suitable lesions Tt 55
realized that this atutude may represent a
departure from the 1deal of the traditional
radical approach to the surgery of cancer
of an mternal organ It 1s believed, however,
that the traditional concept must be tem-
pered 1n the case of bronchogenic carcin-
oma by A cnt ame nf Finnt An
and the
Churchi
cancer of the lung started with the very
radical approach and swung back toward
a middle ground, whereas the surgery of
every other organ staried with a hmited
and often nadequate resection and pro
gressed toward a reasonable middie ground
T think the answer to this 1s largely the
stage of surgery at which rtesecion for
cancer of the lung began, and also stmply
Jfrom the techmical fact that 1t 15 simpler
3nd quicker to do a total pneumonectomy
/than 1t 1s to do a lobectomy with adequate
removal of the regional Jymph nodes " Re
gardless of philosophy of treatment even

mmism The temporal theory emphastzes
the function of time 1n the spread of cancer
and states that a mahgnant ncoplasm begins
as a localized disease, grows 1n a steady and
\rrevocable manner, spreads 10 the regional
lymph nodes m time and with the passage
of more time disseminates throughout the
body The classical temporal theory has
been generally accepted and forms the logt
cal basss for the traditional radtcal approach
to carcinoma It ymplies that the majorty
of bronchogenic carcinomas can be diag
nosed at a time when early and wide surgreal
eradicaton 1s possible provided pattents and
physicians alike are suffictently aware of the
early symptoms of the disease and present
diagnostic techniques are fully utihzed 1
this concept, the custing methods of diag
nosts and treatment are considered adequate
and responsibility for any delay m detectiont
during a localized phase 15 placed ahike of
the physician and the mdividual concern
This theory 1n 1ts practical apphcaton puts
a severe busden upon both the patient an
the physictan and leads to feelings of rz
cnmunation ont the part of the patient an
hus fanuly and contributes to 3 feelng of

it wpon the pact of the physician when a
of hogente carcnoma 1%

those who advocate a radical for
bronchogenic  carcinoma find themselves

made at @ stage where surgical removal ©

116



THE TREATMENT OF BRONCHIAL NBOPLASMS

the lesion 15 impossible

The theory of bologic predetermnism
15 a tenable concept which explams the
course and prognosis of cancer on the basis
of the biologic charactersstics mvolved The
cell type the location, and the resistance of
the host largely predetermine the pattern
of behavior and prognosts, and the factor
of time becomes less important as a conse-
guence only of the biologic trans of the
particatar neoplasm nvolved The charac-
tenstics of an indvidual neoplasm are estab-
hshed in the prechimeal phase and remam
more or {ess constant throughout uts hife,
although 1t may undergo mtermuttent perods
of growth and quiescence (induced or spon-
taneous)  Certam  bronchnt It

17

explans the vanegated pantern of behavior
and prognosis 1a this neaplasm and places
the rauonale of treatment on a logical basis
It explamns why approumately o out of
three pauents are not surtable for surpical
therapy It dispels atutudes of therapeuuc
nilism by fiting the treatment to the
particular charactenstics of the meoplasm
molved It does not absolve the physician
and the surgeon of the rcspcmxbrh() for
of the f

carcmomas that are sunable for resection
and emphasizes the necessity of dufferentiat-
ng from this group the ncoplasms which by
their very nature are more smtable for
mhcr methods of therapy Nonsurgical

such as wrrad; and

namely adeno, t and. squ

L ths le of

cell carcinomas, may have a !ong natural
history and may remain as locahized tumors
for even a peniod of years before extending
beyond the site of angin  Such Jestons m:xy
be early biologcally but late ch

are not regarded as modahipes to be vsed for
surgical fastures ajone but rather {or speaific
indications 1n that group of ncoplasms for
which surgery enther 1s not mdicated or s

and deat for surgical therapy Even \\uhm
these cell types, however, certain neoplasms
may be very orderly as far as therr cell
pattern 15 cancerned but may be widely
dissenuinated early with the production of
only mimmal symptoms because of an un-
favorable Jocation or Jack of resstance on
the part of the host The small celt un
differentiated and to a fesser extent the farge
cell undifferentiated neoplasms as a growp
have a much shorter Wife story and usually
cannot be dwpnosed at a stage when they
are amenable to surpical therapy exeept for
thase focated penpherally  Biologic pre-
determumsm  recogmizes that the rate of
growth of a ncoplasm ts an nhereat charac-
terstic dependmg on the bolomie traus of
the parucular neoplast tsobved, which
may vary within the hie hustory of the sndie
vidual leston and 1 affected by factors of
cell type location and the resitance of the
hast tissues 10 11s implantation and growth

Apphcation of the theory of biologic
prod tob

d  Other forms of therapy are
considered preferable to surgery under these
circumstances

The selection of pauents for surgery
based on this ratonale of treatment con-
stitutes the most mportant single factor 1
the improvement of results of surgical
therapy The fact that certun bronchal
neoplasms may be detected white sl m
an carly phase and thus are smtable for
reseeron does not imply that all pauents
having bronchogemc carcinoma should be
subjected to thoracotomy because 1t s the
*only chance of cure ™ Neoplasms that have
reached the general Jymphaties or have be-
come generalized as evidenced by dictant
blood stream metastases are no more amen-
able to surpcal therapy than Hodgln's
disease o fenhemsa  Thes awttude does not
preclude frankly palkatne resections for
rehef of speaific distressing symptoms in an
attempt to improve the quabty of sunaval
It does, however, deny the salue to the
patient of exploratory thoracotomy 1 ©

stances where nonresectability 15 °
LT
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and of meddiesome resections of Tungs leav
ing behind gross neoplasm thus exposing the
patient to rapid progression of the disease
by breaking down natural barness of re
sistance  In the overall evaluation of results
the harm that may have been done by 1l
advised surgery must be added to the nega
tive column  This harm 15 evidenced by the
surgical mortality of exploratory thoraco
tomy for nonresectable festons and the post
operative  morbidity and  shortening  of
survival time 1n this group of patients The
fact that one half of patients die within the
first year following resection emphasizes the
difftculty of properly selecting patients for
surgical therapy Tt 15 unrealistic to suggest
that surgery has been of benefit to patients
that survive for so short a pertod Para
doxical as 1t may seem reduction by careful
screemng of the number of patients deemed
operable represents the best opportunity to
improve the results of surgical treatment for
bronchogenic carcinoma The surgeon be
fore advising surgery must carefully con
sider the nature and the degree of
localizatton of the neoplasm whether or not
the patient can tolerate the proposed resec
tion and hve comfortably following 1t and
be aware of other modalities of treatment
that may be more suitably applied either
alone or m combination mn an attempt to
control the neoplasm  Only m this manner
can the surgeon arrive at a rational solution
to the problem of the patient having a
mahgnant bronchsal neoplasm

Based on ths rationale of treatment 1t 1s
believed that selective resecton 1s the opera

CONCLUSION

have penpheral neoplasms some of which
will have invaded the chest wall necessitat
ing an en bloc resection of a portion of the
chest wall Total pneumonectomy 15 mdi
cated for peripheral neoplasms which have
d to hilar and med 1 nodes
unless considerations of pulmonary func
tion make a lesser resection mandatory
Pneumonectomy 1s more often indreated
because of the site of ongin of many ep
dermord carciromas 1n the lobar and man
bronchi  The necessity of makmng the bron
chial section at least 1 5 cm from the pomt
of visible neoplasm ndicates total pneu
monectomy for these tumors unless lobes
can be preserved by bronchoplastic pro-
cedures Conservation of pulmonary tissue
becomes mcreasingly important m pateents
in the age groups susceptible to primary
neoplasms of the lung In the interest of
the quality of survival surgrcal therapy must
be applied so that patients may obtan
maximum benefit without ntroduction of
ireversible factors that may make i m
possible for them to live comfortable and
productive lives

Irradiation therapy which is capable of
modifying the natural istory of the neo-
plasm may bning about reltef of distressing
symptoms 1 many pattents and occasionally
tesults m an apparent cure The most fre
quent application of irradiation therapy w\‘}
be for the neoplasm not suitable for surgical
therapy because of extension into structufes
that cannot be safely sesected or 1ato the
lymphatic system to an extent that precludes
a successful resection Recurrent neoplase
may often be held under

met:

non of chowce in the surgical ofa
patient having a bronchogenic carcmoma
This should include removal of the hilar
and medtastinal lymph nodes Expenence
has shown that a selective resection will be
feasible sn approxsmately one half of pa
itents having bronchogenic carcinoma suit
able for surgical therapy The majonty of
these patients having selective resection will

contro} %y wrradiation therapy for seversl
months giving gratifying reltef of symptoms
Trradiation therapy 1s useful m the coutro!
of pam due to cerebral and bony meta
stases Used preoperatively over fular le
stons that have infiltrated the bronchus close
10 the coryna and aver neoplasms that have
snvaded the chest wall pradiaton therapy
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may cause a regression that will allow sue-
cessful resection resulting i some cases
an apparent cure  Bronchiolar and adeno-
carcinomas  respond  poorly 10 \rmdm\lon

1ns

welt bemng rather than m a leapthemng of
survival ime  The uitimate hope of cancer
tesearch 1s that a substance will be found
that talen internafly will bc cnnceroadal or

therapy  The small cell undff

carcmoma responds quickly 10 arradiation
therapy but because of the tendency of this
neoplasm to be widely dissemuinated the
panent rarely survives for a long penod of
time  Low grade

a either by selectinely destroy-
mg the cancer cell of by dcpnvmg n of
some metabolic substanice necessary for its
survival

The termmnal care of a patient having a
15 the most m-

fall mdway in the scale of responssveness to
wradiation therapy but because of their
tendency to be miore localized may repre-
sent the best indications for irradiation
therapy [rradiation therapy, like surgical
therapy, suffers from the disadvantage of
not being able to deal with dissermnated
disease  1ts use, however, In sclected pa-
tients may be of great benefit in the overall
management of panents having carcinoma
of the lung

Chemotherapy, using the m(mgcn musl.ml

1s the only g

lhcmpy of a speaific naum-. that can modify
the course of d pl Al

portant and yet the most easily neglected
phase of the management of thus disease
The rehief of suffering and the maintenance
of morale 15 as much a responstbility of the
physictan as to curc  Ciose cooperation
between the specialist 1n the field of cancer
therapy, the physician tesponsible for the
intsmate daily care of the patient, and the
family can do much to relieve the distress
of the terminal illness  Every use should be
made of all avaitable measutes to control
wnpleasant symptoms  Above off the pa-
nient should never be allowed to gan the
impression that he 15 being abandoned by
the phy n because nothing more 1n a

patients with a mabgnant bronchial neo-
plasm are potentially candidates for chemo-
therapy At the present ume 1t 15 used alone
M repeated courses 1 the treatment of pa-
Gients having widely disseminated neoplasms
It may be combined usefully with 1rradia
ton therapy using the latter modalty over
‘h: primary ncoplasm in the hope that

herapy will induce hon of the

curatine sense can be done for tum  Some
of the closest human relationships between
a physieran and tus patient develop duning
the care of the mcurable patient  The pa
tient and the fanuly are eternally grateful
for the antention and consideration shown
by the physician dunng this trying penod

The rcsuhs of therapy 1o the treatment

gmmh of the more distant metasiases
[q herapy used ) with
surgical resection at the tume of operation 15
not yet of proven value, but certawly de
senves o thorough clinical tnal singe there s
sound expenmental evidence that it 1s capa-
ble of presenting to some degree the im-
phntation of neoplastic cells that have
tvaded he blood stream The beneficial
tesults of chemotherapy can more often b
observed n the reliel of distressing symp-
toms and i the production of 8 sense of

of ¥ are subject 1o sta-
fistical analysis. insofar as numbers of sur-
wiors ate concerned, but centamn features
such as quality of survival and length of
survival time defy accurate analysis  Pa-
tients may survise long periods of time
belore treatment 15 instituted of without any
treatment A study of the authors' series
along with those of other physicians treating
this discase ndicates that st a broad base of
obsenation s mantained including histo-
Togteatly proven as well as thoce chimealhr
dagnosed that approumately one”
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pattents will be deemed sttable for surgical
therapy  One third of all patients wiil be
found to be resectable although at the ime
of operation many of the resections may be
considered pallative rather than curatne
Less than one fourth of pattents having re
sections of therr broncfual neoplasms will
survive fnve years Thus, the total salvage
of the entire group 1 the terms of five year
survival will be m the neighborhood of 7
per cent

There 1s danger 1n overgeneralization 1n
quotng results of therapy Patients should
be evaluated from the standpomt of prog
nosis i relation 1o the group 1 which they
fall at the time of recognition of the neo
plasm Patients with small cell undifferents
ated carcinomas have hitle chance of
surviving a year followmng diagnosis On
the other hand patients with neoplasms
presenting as peripheral pulmonary nodules

CONCLUSION

without symptoms and without esidence of
nodal metastases have a 70 per cent chance
of surviving five years with a good qualiy
of survival suce most of these lesions can
be removed by lobectomy It 15 difficult to
show that 1rradiation and chemotherapy af
fect survival time due to the fack of ade

quate controls with simtlar untreated cases
The observed ability of these modaluttes to
mprove the quality of suevival however
should not be overlooked The survival
curves of patients having irradiation therapy
as compared with those untreated are quue
sumlar except that 1n the case of irrada

tion therapy there will be a small percentace
of patients alive at the end of fne years
who are apparently cured The great varta

tton 1 the kfe hustory of neoplasms and the
imposstbihity of determining the time of the
ongin of the neoplasm mn a sense renders
studies of survival time somewhat meanug

SURVIVAL CURVES IN BRONCHOGENIC CARCINOMA
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less The determination of onset of the
disease by the first occurrence of symptoms
1s hghly maccurate due to the tendency of
certamn. pl to remam symp

for several years and to the difficulty of
determining that the symptom leading to
mestigation actually was caused by the
neoplasm  Presentatton of survival curves
should not suggest that the efficacy of the
vanious methods of treatment are being com
pared (Table 1) The patents comprising
the groups both untreated and treated by
vanous modalities are totally dissimilar and
not subject to comparison  Survival curves
2re uscful, however, 1n giving a more ac-
curate picture of the overall results of treat

121

ment of bronchial neoplasms and to allow
a more reahistic determination of prognosis
1n the individual patient by evaluating his
outlook from the standpomt of the group
within which he falls

The challenge today 1s to learn more
about the biologic charactenistics of the
varous types of bronchial neoplasms so
that we will know which lestons are suitable
for surgical resection and which are treated
better by other means, which will be bene
fited by radical resections, and which may
be treated by more conservative resections
without sacnfice of survival trme but with
the attendant advantages of a lower mor-
talty rate and a better quality of survival
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