


OXFORD MEDICAL PUBLICATIONS

THE DIAGNOSIS AND
TREATMENT OF
INTRATHORACIC
NEW GROWTHS

BY

MAURICE DAVIDSON
MA DM BCr Own FRCP Lono

WITH A CHAPTER ON
RADIOTHERAPY
BY
DAVID W SMITHERS
MD Cantas MRCP Lono DMR
Profe 0 of Radoheap Unve yof Lond n
D e oof heRadoheapy D pa men Roa Cane Hop ol
AND A CHAPTER ON
OPERATIVE TREATMENT
BY
OSWALD § TUBBS
MA MB BCur Cantas FRCS Enc

Thoa oSugeontoS Ba hoomewstop at
n Su geon o ke B ompton Ho p af

GEOFFREY CUMBERLEGE
OXFORD UNIVERSITY PRESS
LONDON NEW YORK TORONTO
1951






u:
todea) dm:cdy With the radicat treatment of these condmons, butalso to thoge
8eneral Physicians who, ep, ,
are secking for reliable 0formation m regard 1o QUT preseng methods of
coping with this Pproblem

When 1 first began the actuat WIIting of thy Work, the cfasep 10n of the
Various tumours ang the Eeneral arey Ngement of the chapters Presented some
difficulty After discussion with the ty,, colleagyes who have honouzeq me

by conmbunng ach a chapea, N the mogt Mportang Practica) aspects of
the subyect, y realized thay 2 choie hag 4, € made peyy, % WO mag,
alternat ¢ of these y, 0 deal wyty, the matte Primarily from the
Standporng of the Operative Surgeon, ang ¢ divide ntrathoraeye Beoplasms

other alternay, to Wwith the 8rowths inly on the bagis
of therr Pathologicay classificapyg, nee this woylg affc Wider appeq; to
Numeroys Medical e, 0 are Benumely Concerned with the subject Itis
to be hoped that thyg decision will ¢ mend itgelf 16 reage, 1Y course of

to our colleagye obert
iMportang section on 2Naesthesia 4y, thoracre Surgery | have been fortunatem



¥ PREFACE

securing numerous excellent illustrations from various sources other than my
own cases, and I should like especially to thank my colleagues from Brompton,
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made numerous acknowledgements in the text, for any inadvertent omtssions
I can only ask the forgiveness of those concerned
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Oxford University Press, without whose hopeful encouragement I might not
have ventured on this difficult undertakmg
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I
INTRODUCTORY

THE problem of the diagnosis and treatment of thoracic neoplasms has Jately
come more and more nto the purview alike of physicians, surgeons, and
general practitioners 1t calls for increasing organization and team-work on
the part of those within whose special departments the management of these
diseases 1s now b In p to deal, more or less
comprehensively, with this important subject I must by way of mtroduction
gwve the reader an outlme of the general direction 1n which our knowledge of

this branch of medicine has tended to expand in the last few years
The development of thoracic surgery may be said to have recetved its main
1mpetus from the considerable ncrease of knowledge acquired during the
course of the First World War The information gamcd m this period was
d during the ding years and d: progress was made,

mn with such infl d as
bronchlecmsls and lung abscess A further sllmulus was supplied a few years
later by the mcreasing interest aroused in the subject of intrathoracic new
growths and especually by the apparent nse m the incidence of primary
The latter cond| hitherto looked upon as a rarity of
academic rather than practical importance, began to assume alarmmg pro-
portions 1n the records of chest hospitals and also even in many of the large
general hospitals The need for further mvestigation, by all available methods,
became increasingly obvious, and the necessity for more frequent recourse to
exploratory lhoracotomy, even an cascs which held little or no prospect of
cure, was d as an indisp Y to any real advance n
our knowledge It was felt that unless thc possibilities of surgery 1n these
cases of malignant disease were fully exploited no progress n treatment
could be expected, and n this spint there began a vast amount of pioneer
work 1n operative surgery which laid the foundation of much of the success
that has been recorded 1 the last decade Not long after the close of the
Fust World War thoracic surgery had achieved a remarkable degree of tech-
nical lmprovement and exploration of the chest was viewed with no greater
than of the abd, Today 1t may be said without
contradiction that lung resection, 1n suitable cases under modern surgical
conditions and 1n expert hands, carries no greater nisks than those incidental
10 any major abdominal operation
One of the most important factors which have contributed to this advance
has been the use by the anaesthetist of *assisted® or *controlled” respiration
Bion B
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INTRODUCTORY 3

1n a series of 30 consecutive cases (73 per cent ), but state that corroboration
by microscopic exammnatton of biopsy specimens in the same senes was only
obtamed 1n 11 cases (36 per cent )

The accurate rdentificatton of tumour cells 1n sputum by this method

Fio 1 Diagram of the bronchial tree (antero-posterior view) R M nght man
bronchus L A left main bronchus M L middle fobe bronchus U upper lobe
bronchus LG Ingula L L lower lobe bronchus

demands constant practice and considerable histological expersence It 1s not,
of course suggested that this test should replace other methods of examma-
Lom, et 1 has prowed wm expert hards 1o be of urdoubted value m Telping
to establish the diagnosis 1n some cases 1n which other methods have failed
and also 1n some very 11l patients whose condition was such that they could

not be subjected to bronchoscopy It has equally led to errors of diagnosis 1n
the hands of the 1nexpert



4 INTRODUCTORY
*In cases 1 which operation 15 defi ly not lated the d

may often be confirmed by removal of a prece of tumour by aspiration for
biopsy, especiaily when the tumour mvolves the chest wall
I have spoken of bronchoscopy as a part of the routine m the imestigation

of thoracic neoplasms prior to treatment In connexion with this 1 would
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¥16 2 Diagram of the bronchial tree (nght Jatera? viewn)

call attention at this point to the importance now attached to the anatomy
of the bronchial tree and 1ts relation to the various pulmonary areas The
concep of a bronct 1 Y that 1s of a particular branch
of the bronchial tree with the corresponding area of the lung parenchyma
aerated through 1t, 15 not new It was descnibed by some anatomists 1n the
Iatter part of the nineteenth century, but little or no attempt was made (ol
Tecognize its bearing upon practical problems of medicine and surgery um:j
a comparatively recent date The latest developments of radiology an:
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INTRODUCTORY
TasLe I Nomenclature of Bronchial Tree

Rght

Left

Upper lobe bronch s
1 Antero lateral (pectoral)
2 Ap cal (ascens
3 Postero fateral (sub ap cal

M ddle loke bro chus
1 Anter or (med al)
2 Lateral

Lower lobe b onch s
Dorsal
2 Cardac
3 Anterior bas ¢

4 Mddlebasc
5 Poster or bas ¢

Upper lobe bronchus

1 Ascend ng bra
Anlcro—lzlcml (pecloral)
Ap co-posterior

ap cal

postero lateral (sub-ap cal}
2 M ddle branches (Lingula)
Iateral (ax Uary)

Anter or

Lower lobe bronchus
1 Dorsal

2 Anterorbasc
3 Mddlebase
4 Posterior basic

D stnbut on of the ma n branches of the r ght and left bronchu (see also Fgs 1 2 and 3)

TaBLE 1 A Proposed International Nomenclature of the Bronchial Tree
compared with various other schemes
[From the report by the Thoracic Society (foc cit )}
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8 INTRODUCTORY

Since Table I was sent to press, the Thoracte Society has published tts
observations on the need for umformuty in the nomenclature of broncho-
pulmonary anatomy For the sake of completeness I have reproduced the
resuits of the delit 1ons of the sub cc , already published 1n tabular
form (vide Table I o)

The appearances of the different portions of the bronchial tree accessible
to the bronchoscope are shown in the accompanying illustration (Fig 4)

Correlation of the bronchoscopic findings with the X-ray appearances (e g
of opacities indrcative of segmental pulmonary collapse due to obstruction
by growth of the corresponding bronchus), 1s part of the routine nvestigation
m cases of suspected intrathoracic neoplasm, and may give information of
significance 1 regard to the localization of the Iesion Even if a bronchial
tumour cannot be seen through the bronchoscope owing to its bemg m a
situation outside the line of possible vision, the surgeon may yet acquire
important mformation from visible distortion of some part of the bronchial
tree (e g the mam carina, or occasionally one of the lesser carinae between
subdivisions of a bronchus) which not only affords confirmatory evidence in
suspected cases but may also determune the likelthood or otherwise of
operabiitty and the decision whether or not an exploratory thoracotomy
should be undertaken This will be discussed 1n greater detail later on (sce
Chap X1V, Operative Procedure)

In the foregoing paragraphs I have endeavoured briefly to outlne the
present posttion of medicine, surgety, and radiology in relation to thoracic
new growths, and to indicate the main lines along which our knowledge of
these conditions has gradually developed In the succeeding chapters I shalt
give an account of the various groups mto which [ have thought 1t conventent
to divide these lesions, and shall endeavour to give a composite prcture of the
condtion mn each of these as 1t presents self to the chnician i practice
Diagnosts of any individual tumour, though more evident 1n some cases than
1 others, 1s often a matter of real difficulty and nearly always involves a
considerable amount of team work and the precing together of numerous
links 1n the whole cham of evidence The most expenienced radiologists are
only too well aware of the difficulties of interpreting the significance of
shadows cast by tumours 11 the chest, and, so far from being able from the
radiologieal appearances alone to wdentify the nature of a circumscribed
opacity, are sometimes 1n doubt as to whether the lesion 15 mflammatory or
neoplastic T have already indicated that bronchoscopy, though almost ahways
regarded by the surgeon as a sme gua non without which he would be un
willing to proceed to thoracotomy, may sometimes fail to give any positne
information Moreover, even exploration of the chest on the operating table
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11
ADENOMATA

BENIGN AND MALIGNANT GROWTHS

BerorE discusstng 1 detail the various thoracic neoplasms to be described i
the following chapters, 1t 1s, perhaps, necessary briefly to consider what 1s
meant by innocency and mabgnancy as applied to tumours It must be
remembered that the expresstons “ benign' and ‘malignant” are really arbitrary
terms which have been commonly adopted as aconvenient practical indrcation
of the general behaviour of a new growth and of 1its effects, immediate and
remote, upon the human body Many tumours which are ordinanly classtfied
without dispute as bemign may ultimately cause the death of the patent
because, having attamned a considerable size, they encroach upon wital
structures and by pressure upon various organs render their normal functions
mmpossible Though mmnocent m the accepted pathological sense of the word,
such tumours kill eventually by therr purely mechanical effects It s also true
that there are tumours which, though by reason of their mode of spread 1n
the tissues and their dissemination to parts of the body remote from the
onginal site of growth they are rnightly destgnated mahignant, yet grow and
spread so slowly that their ultimate effects are long delayed, n these cir-
cumstances death of the individual may take place from some other disease
process that has no direct connexton with the tumour Moreover, 1t 1s
recogmized by pathologrsts that there are varying degrees of mabignancy mn
tumours which resemble each other in the general type of their celtular
structure, and also that growths which have for long pertods manifested
features that are ordmarily regarded as mnocent may ultimately take on
characteristics that are properly assoctated with malignancy Although in the
main a broad division can be made between innocent and malignant tumours,
based on histological structure, mode of growth, and behaviour in respect
of metastatic spread, there are instances 1 which a hard and fast distinction
cannot be d, and the pathologist may find himseif unable to give
a categonical diagnosis, and may be compelled to report 1n somewhat general
terms on the character of the matenal supphed to fum

Broadly speaking, 1t may be said that the benign growths tend to preserve
an ] structure r bling that of the hissue 1n which they have
their origin, that they are usually more o less circumscribed, with a tendency
to encapsulation, that thesr growth 1s relattvely slow, and that they do not
spread to temote parts of the body by metastasis Malignant growths on the
other fiand are frequently less differentiated m structure, more raped 11 their







12 ADENOMATA

more or less uniform staintng reactions Matotic figures are rare, and cellular
tnvaston of the stroma 1s not apparent as 1t 1s in the malignant growths, nor
1s there evidence of excursion of the cells into the blood-vessels or lymphatics
MacDonald 1n a review of 44 cases at the Mayo Clinic refers to the possible
confusion between bronchial adenomata and small celled bronchogenie car-

Fi6 § Macroscopic appearances m bronchial
adencma  the mddle Jobe bronchus is completely
occluded by the growth which was shown on
mICrascopic section to be a benign adenoma (ef
Fig 8 (Photograph of specimen in the Brompton
Hospital Museum )

cinemata The two mam pownts of distinction which he emphastzes are the
absence 1n the tumour cells of mitotic figures, and the non-occurrence of
degenerative processes (pyknosts, karyorrhexis, and necrosis), features which
often characterize the malignant growths but which are usually lacking 1n the
case of the adenomata The fact that they do mvade the bronchial wall has
been responsible for the suggestion that adenomata may be regarded as
having a certatn local malignancy Therr inclusion among the benign tumours
1s based on the absence for the most part of evidence of metastasis It has
been almost universally stated that metastatic spread 1s unknown, but Adams
and his colleagues (quoted by Willis) have recorded 1t tn the case of some
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ADENOMATA 15

tumouts which appeared to be of tius type, and Wills himself describes an
example from his own observation of multple metastatic growths in a young
woman who had had repeated haemorrhages from a primary intratracheal
tumour, the glandul of whuch bled that of the adenomata
In common with other observers he regards this group of tumours as nightly
included among the bemign neoplasms, as ordinanly understood, but adds
the warning that an occasional exception, simlar to that of his own recorded
case, must always be envisaged as a possibility In only 1 of the 44 cases
from the Mayo Clinic was wvasion of a lymphatc gland found, and this
MacDonald seems to have regarded as in all probability an example of
direct invasion by the primary growth rather than of metastasis

Macroscopically, adenomata appear as endobronchial tumours arising
from the bronchial wall and projecting into the Jumen the covering epithelial
layer, derived from the normal bronchial mucosa with which it 1s In fact
continuous, 1s usually unbroken The growths may be sessile or polypod
They tend to infiltrate the wall of the bronchus and may penetrate 1t and
extend outwards into the lung tissue, formmg a dumb bell tumour, as in the
case of some of the neuro-fibromata (¢f Chap 1V) Insomerustances the extra.
bronchial portion may attamn a constderable size, and may appear radio-
logically as an imtrapulmonary growth, though actually the lung tissue has
not been 1nvaded, but merely pushed aside (vide Fig 7) All obsenvers have
noted that these growths occur only in the large bronchy (erther the main
stem or one of the primary divisions), never m the smaller peripheral branches,
as may be the case with some of the carcinomata These anatomucal and
tustol 1 features are 1ll mn the g Figs 5-9

Fig 5 shows a specimen from a woman aged 34 who first complained of
parn in the night side of the chest a few months later she had a slight febnle
attack from which she recovered without special treatment Five months
after this she was examined m a mass mdmgraphy sutrvey, when an abnormal
shadow was seen in the rad Br P revealed a
tumour blocking the rnght middle lobe b hus Sub: arnghtp
nectomy was performed The specimen shows a shrunken and collapsed
muddle lobe The muddle lobe bronchus 1s completely occluded by a large
tumour, the extrabronchial portion of which 1s spherical and about 4 5 cm
1n diameter 1t 1s well encapsulated The microscopic sections of both extra-
and ntrabranchial portions of this tumour illustrate a typical benign
adenoma (Fig 8)

Fig 6 shows a specimen from a man aged 50 who came to hospital on
account of recurrent attacks of b P A Ieft lower lob was
performed from which the patient made a good recovery This specimen shows
a white pedunculated intrabronchial tumour There 1s some bronchiectatic




16 ADENOMATA

dilatation 1n the posterior basic segment  Histologically this tumour was found
to be a typical bronchial adenoma

Fig 7 shows a specimen from a man who had been 1n apparent good
health but who was found 1n a mass radiography survey to exhibit radio-
logical appearances suggestive of obstruction of the night lower Iobe bronchus
A diagnosis of bronchial adenoma was made, but nothing further transpired
until 2} years later when he had a slight haemoptysis A little later he was
examined with the bronchoscope and a firm vascular tumour was seen n the
antero lateral segment of the night lower lobe A night lower lobectomy was
performed, the patient makmg a good recovery The specimen shows the
mamn lower lobe bronchus completely occluded by a tumour which has
extended down the lumen for a distance of about two inches

The microscoptc section of this tumour (Fig 9) shows a typical adenoma
The cells are arranged m acim and are very irregular No mutotic figures were
seen, nor any evidence of cell division

Incidence, &e. I have said that the adenomata are now generally regarded
as the commonest among the different vaneties of benign intrathoracic
growths For advance in our knowledge of the subject we are largely indebted
to the account published 1n 1932 by Wessler and Rabin of 17 cases of benign
intrabronchtal tumours, 14 of which these authors observed clinically and
dentified by of biopsy sp t d through the broncho
scope Since then numerous contributions to the hterature have appeared, of
these Foster-Carter’s 1s probably the most comprehensive account, from
which 1t appears that 1n a sertes of 453 cases of bronchral neoplasms there
were 22 examples (1e 48 per cent) In this review the average age at the
onset of symptoms was found to be 28, the majonity being recognized between
the ages of 30 and 40 There 15 little difference between the sexes In the
Brompton Hospital series of 22, 12 occurred 1n men and 10 1n women, and
of the total cases recorded 62 per cent occurred in women Nothing 1s known
of the aetiology of this type of growth

Cltnical and Radiologreal Features, Like other benign tumours, adenomata
may grow to a considerable size before they are discovered When small they
Tnay cause no symptoms at ail, out owing 1o their vascularity they ase hable
to give rise to haemorrhage, and 1n an appreciable proportion of cases the
patient seeks advice in the first place on account of haemoptysis Tis 15
usually the main symptom (81 per cent of the Brompton series) Though
generally small in amount, the haemorrhage 1s often recurrent, occasionally
2 profuse haemoptysis may occur Apart from haemorrhage, the symptoms
which present are those associated with the effects of bronchal obstruction
with the concomutant changes in the pulmonary segments distal to such
obstruction Cough, wheezing, and shortness of breath are common, and if the




ADENOMATA 17

factor of infection 15 added to the mechanical effects of lung collapse the
patient may exhibit varying degrees of toxaema A history of recurrent
febrile attacks from this cause 1s not uncommon

Physical signs alone will seldom 1f ever decide the cause of the condstion,
which 1s brought to hight by radiol: ie and b h py An

vy - :f

Fic 10 Rad ogram from a case of vascular adenoma of the nght
upper lobe bronchus with collapse of the corresponding pulmonary
segment (By courtesy of Dr Campbell Golding )

ordinary tel may show pul y collapse, or lobar,
and bronchography may give evidence of bronchiectatc dilation within the
collapsed portion of lung (1:de Figs 10 and 11) The diagnosis in practically
every case 1s finally determined by bronchoscopy, which may reveal a smooth,
pinkish white tumour, for the hsstological character of which 1t 1s necessary
to examine a biopsy spectmen

Differentral Diagnosss. From what has just been said of the clinical and
radiological aspects of these cases 1t will be realized that the diagnosts of

Bon D
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bronchial adenoma 1s by no means always an easy matter In some cases in
which the patient seeks advice on account of haemoptysis the most careful
phystcal examnation of the chest may show nothing abnormal, and the
physician may be not a Iittle disconcerted to find a simular absence of patho-
iogical features, not only mn the strarght X-ray film, but also in the broncho-
gram This may well be the case 1f’ the tumour 15 of small size and sutuated 1

Fic 11 Bronchogram from the same case as Fig 10 showing bronchuectatic
dcnlalanuon within the collapsed night upper lobe (By courtesy of Dr Campbell
oldmg )

one of the primary divistons rather than in a mai stem bronchus In such
crreumstances the tumour which has failed to show a radiological abnormality
may yet be detected by a careful bronchoscopic survey

The causation of haemoptysis 1n a young adult m whom tuberculosts and
morbus cordis have been definitely excluded 1s occastonally a difficult
problem, and the possibility that the haemorrhage may be due to a bronchial
adenoma should not be forgotten In the case of patients who present them-
selves with a chinico radiological picture of bronchiectasts, 1t must be
remembered that the conditton may be sccondary to partial bronchial
obstruction and that an endobronchual tumour may be acting as a forergn
body Not a few cases have been subjected to Jong periods of symptomatic
treatment for bronchiectasts as though the Jatter were a disease st generis,
before the real cause of the trouble has been discovered in the shape of an
adenoma
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DERMOIDS AND TERATOMATA

DerMOID cysts and teratomata, though differing to a varymng extent in
pathological structure, are usually, for practical purposes, classed together
the iterature of thoracic surgery When these tumours are found within the
chest the problem which presents iself 15 mainly one of the danger, either
actual or potential, of development of pressure effects which will ulimately
kill the patient The possibility of malignant change in some of these growths
has also to be taken into account In the earher stages of growth, when the
tumour 1s small in size, operative removal may be comparatwvely easy, and
since there 15 no question of widespread metastasis as in the case of the
carcinomata and sarcomata, intrathoractc dermords and teratomata have
been mcluded among the benign as distinet from the malignant growths of the
chest as ordinarily understood Much has been written about therr aetiology,
but even now there 1s no absolute consensus of optmion on this subject, though
recent pathological research has done much to clanify the uncertainty which
has for a long time been felt as to therr origin

Ewing, n his classical work, has described the dermords as falling into two
mam groups according to their structural charactenstics, (1) the stmple
dermotds and (2) the teratord tumours The former he regards as single or
multilocular cysts which have a smooth or occastonally polypoid epidermal
liming 1n which are found dermal glands Harr and sebaceous material are the
commonest constituents of the contents of the cyst, but in some cases the
presence of bone and cartilage has been reported and even portions of thymus
gland Teratoid tumours, on the other hand, are more complex n structure and
are described as tridermal, since 1 addition to epidermts, they may contain
bone, carttlage, nervous tissue, intestinal tract, respiratory ciliated epsthelium
and occastonally thyroid, i other words, they appear to onginate from alt
the three divistons of the primordial germ fayer Willis after considerable
and detailed study of the pathology of these neoplasms, inclines mote and
more to regard the dermowds and the teratomata as having a common
aetiology and deprecates the attempt to separate them, as was formerly done,
by any hard and fast Iine of distinction He defines a teratoma as *a true
tumour or neoplasm composed of multiple tissues of Aunds foreign 10 the
part m which it arises’ (my italics) He ponts out that the more carefu! and
exact the exammation of these growths the more apparent 1t becomes that
they cannot be regarded as onigimating from only one primordial germ layet
and the greater 15 the variety of tissues discovered i them He notes that
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even 1n the simplest so-called dermoid cysts, searching examunation will
usually reveal the presence of tissues of mesodermal and endodermal origin
1 addition to skin and adipose tissue For these reasons he looks upon all
teratomata as tumours of a single class and regards the attempt to segregate
them 1nto subdivisions as purely arbitrary, whether such division 1s based
upon alleged structural differences or upon the chmical behaviour of the
various tumours, though 1t 1s admitted that those composed mainly of mature
forms of tissue are generally bemgn, while those contaiming embryonic tissues
tend to be relatively malignant

Although there 1s considerable vaniation tn the structure of the growths
ncluded 1n this general class, they may for practical purposes be divided into
two main groups, {I) the simple dermotd, and (2) the teratoma of more
comphcated structure The simple dermmd commonty occurs n the form of
a cyst, the wall of which consists of epidermis, derma, and dermal glands
The himing epithelium 15 usually of the stratified squamous type, though
transitional variations 1a the cells are not uncommon, cilta may or may not
be present Cysts are usually single and umlocular, but occasionally two or
more cavities are found Cholesterin crystals may be present in the flnd
within the cyst In the teratomata a greater variety of tissues 1s discovered
‘The distinction between these and the simplest dermoids 1s not hard and fast,
and, as Willis observes, 1s somewhat arbitrary Teratomata may be described,
roughly speaking, as more solid i character, though on section they may turn
out to be partly cystic As I have already pointed out, these growths vary
their potential malignancy According to Lloyd Rusby 1t would appear that
70 per cent of those which show malignant change have onginated 1n sold
teratomata, while only 30 per cent have come from tumours of the simpler
dermords

Incidence. From the general physician’s pomt of view these growths must
be reckoned as uncommon, though not among the rarest of the benign
tumours of the chest Up to the end of 1932 Hedblom collected 185 cases
from the literature, to which he added 6 of his own 1n a paper on intrathoracic
dermoid cysts and teratomata read before the 16th annual meeting of the
American Associatton for Thoracic Surgery at Washington 1n May 1933
Lloyd Rusby 1n a more recent commumeation has traced 245 cases 1n all in
the literature up to the end of 1939

The condition 1s found mostly n young people In Hedblom’s seres the
age-incidence 1s grven below (Table IT)

The majority of cases are thus seen to occur 1n young adalts 1n the nuddle
twenties It would appear that the tumours are onginally due to some error
of development occurring 1 the embryonic period of hfe, and that they
tema latent for a considerable time, usually until the period of puberty,
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when some environmental factor or factors determine their awakening to
growth, though chimical mamifestation may still be delayed for a considerable
ttme Sex appears to play little part out of Hedblom’s series of 191 cases 79
were males and 92 were females, the sex in the remaining 20 being unrecorded
Out of 177 cases reviewed by Rusby 86 were males and 91 females

TabLe 1l Age-Incidenice of Dermoids (Hedblom)
under 12 months 6

Under 12 years 26 cases Ito Syars 6
[s1e] 610 12 years 10
12to0 16 13
171020 28
21 10 30 64
31 to 40 b
41 10 50 1
51 to 60 8
61 to 70 1 case

Lloyd Rusby’s table shows a similar state of affairs
TAoLE Il Age Incidence of Dermords (Lloyd Rusby)

0t09 17 cases
10t019 27
20t0 29 €8
30to0 39 o,
40 to 49 11
50to0 59 13
Over 60 1 case

Location It 1s a matter of general experience that dermoids are situated m
the anterior mediastinum and are not often found posteriorly They may be
situated behind the sternum and between the mediastinal pleurae, occasionally
they are seen 1n the suprasternal notch or behind one of the sternoclavicular
Jonts, the majonty are 1n the so called sterno lateral or lateral positions 1¢
n the medastinum and extending 1nto one or other side of the thoracic
cavity or else marnly 1n one side of the thorax Duval and Clerc, 1n a seres of
176, found 13 retrosternal, 19 cervico retrosternal, and 144 stemo lateral or
lateral 1n position

Climcal and Radiological Features As with other tumours within the chest
the outward manifestations depend upon the size and position of the mass
and the extent to which 1t has begun to encroach upon other organs and to
cause pressure that may give rise to symptoms or to abnormal physical s1gns
In quite an appreciable number of 1nstances the existence of the tumour has
been discovered accidentally, either 1n a mass radiographic survey of alarge
number of persons of i an individual who has sought medical advice for
some independent condition, sertous or trivial, and has had an X ray examina
tion of the chest as part of a routtne investigation Cough and pam 1 the
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chest are the two commonest 1mtial symptoms when once clinical mani-
festation has begun, difficulty i swallowing and hoarseness may occur with
tumours of appreciable size Physical signs, except in cases of very large
growths, seldom give information of much practical value Dullness on per-
cussion 15 usually to be found, with possibly some slight alteration 1 the
character of the respiratory murmur Where there 1s gross pressure there
may be some apparent bulging of the chest wall, and oedema, cyanosts, and
enlargement of the superficial veins on the surface of the chest or i the neck
have been described In cases n which the condition has been present for
a long time, attention may be called to 1t by reason of the occurrence of some
complication, such as infection, or rupture of the cyst, either 1nto a bronchus,
or into the pleural cavity, the peticardium, the supenior vena cava, or even the
aorta In some cases recorded the occurrence of a bronchial fistula following
rupture of the cyst was shown by the patient's coughing up hair 1n the
sputum In most of the cases with which I have been acquainted, symptoms
1f present, have not been of a very serious character, and the condition has
been brought to light by the radiologist

The radiological appearances of these tumours are simiar 1n general to
those of other beugn neoplasms There 1s a round or oval shadow with clearly
defined edges, situated in the mediastinum, usually in the antersor part, but
occasionally postertorly These features are illustrated 1n the accompanymg
diagrams (Figs 12, 13, and 14) which are tracings made from typical radto
grams Occastonally the shadow 1s more irregular in shape as 1 Fig 15
The anterior position, seen in the lateral view, 1s the more usual, and 15

adduced as pr ¢ evidence 1n favour of the dragnosis of

a dermoid as aganst some other variety of tumour this 1s, however, by no
means nvariable The position of the shadow 1n the superior-mfenor axis
varies According to Shanks and others 1t generally lies below the level of the
aortic arch, but they quote cases published by Liebmann and Chaoul in
which the tumour was seen to occupy the superior mediastinum, the aortic
knuckle being ot d and the the presence of an
aortic aneurysm or a thyroid tumour or persistent thymus

These points are lustrated for the most part by the following cases

Figs 16, 17, and 18, are from a child of 10 years who was admutted to
Brompton for investigation with a history of pain i the left side of the chest
which had come on suddenly 1n the summer of 1930 and had continued off
and on ever since Examination of the chest revealed dullness with diminished
respiratory murmur in the upper part of the left side both in front and behind
The dense opacity seen 1n the left middle zone was seen 1n a lateral radiogram
to be lying antenorly belind the second and third mterspaces in the mid-
clavicular ine The density of the opacity was more or less homogeneous, but




Fq 12 D agram of rad ogram from a case of a dermo d
cyst n the left med ast num (after Lenk)

F G 13 Dagamof rad og 2m from a case of 1a ge dermo &
cyst n the left meda num (af er Lenk;



F1g 15 Diagram of radiozram from a case of medua
sunal dermoid (From Davidson  Cancer of the Lung
Bristol 1930 John Wnight & Sons }
B 1on £
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some irregular increase 1n density was observed in smallareas, the appearances
were regarded as strongly n favour of 2 teratoma containing 2 fragment of
bone This proved to be the case when the tumour was successfully removed
by operation on September 30th, 1931 The macroscopic appearance of the
tumouris seenin Fig 19 Histological examination of a ptece of tissue attached
to the mam mass of growth showed appearances charactenistic of thymus
gland

Figs 20 and 21 are from a young woman aged 19 who had been complam-
1ng of some shortness of breath on exertion she had had a certain amount of
cough with occasional substernal pain Examination of the chest revealeda dull
area over the upper half on the right side in frontand behind, with dimnution
of the breath sounds The opacity seen 1n the postero-anterior radiogram 1s
a typical rounded shadow with a sharply defined lower margin Theradiologist
reporting on the films suggested that the tumour was 1n all probability a
benmign growth, but expressed no opinion as to 1ts exact nature It will be seen
from the lateral view (Fig 21) that the tumour lies postertorly, and might for
this reason have been dtagnosed as a neuro-fibroma rather than asadermord
Actually this was not the case The growth was removed by operation.in two
stages, and proved to be a teratoma, a section of the cyst wall showing glands,
blood vessels, cartilage, connective tissue, and a ining membrane of columnar
epithellum

Figs 22 and 23 show appearances rather different from those of the two
preceding cases The postero anterior radiogram displays a large but some-
what ill-defined opacity on the right side from which alone 1t would seem
hardly possible to suggest any positive diagnosis The lateral oblique view
(Fig 23) shows the rrregular density 1n the mass and the dark shadows n the
upper part of the growth which were thought to be pieces of bone (? teeth)
from which the diagnoss of teratoma was made This was verified later, the
tumour being removed by operation When 1t was found to occupy the nght
anterior d. Pathological confirmed that 1t was a
teratoma contatning teeth This patient was a young man aged 27 Five years
before admission to Brompton he had had slight staining of the sputum for
2 days Otherwise there was nothing of note 1n the previous medtcal history
In January 1938 he complained of sharp stabbing pan 1n the lower part of the
night axilla, and also of a dry cough On admission he was found to have
some impairment of resonance over the nght clavicle and n the right supra
clavicular fossa also mn the first three mterspaces anteriorly There was some
dimmution of the respiratory murmur in thts area, no adventitious sounds
were heard There was a moderate degree of clubbing of the fingers Thorat
cotomy was performed on March 16th The operation was & matter ofgl';:r
difficulty, the large tumour being adherent to the pericardium and to O
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32 DERMOIDS AND TERATOMATA

surrounding structares The cyst was evacuated, complete removal being
imposstble, and was found to contain teeth, hairs, and foul-smelling sebaceous
material Death occurred from heart fadure 2 days later

Figs 24 and 25 show the characteristic location in the anterior mediastinum
These radiograms are from a woman aged 27 who was completely symptora-
less, the mntrathoracic tumour being discovered during a mass radiography
survey of the employees of the firm for which she was working as a radio-
operator When seen at Brompton in November 1944 the radiologist reported
the X ray appearances as consistent with a caleified dermoid cyst Subsequent
radiograms taken up to October 1946 showed no matenal change in com
patison with those seen 1n the ongnal film The question of a possible
chondroma ansing from a nib was discussed, but the position of the tumour
wn the antertor medrastinum and the absence of any change i its radiological
characters over a long period of time was regarded as in favour of the
diagnosts of a dermord cyst which had undergone calcification

Figs 26 and 27 show a similar tumour, sttuated postertorly, thought to be
a calaified dermoid This patient was d by 2 mass radi hy unit
The first X-ray at Brompton was made on May 8th 1943 The patient, 2 man
of 50, was again X-rayed on September 18th, when no appreciable alteration
was observed 1n the size of the tumour

Figs 28 and 29 are of particular interest from the standpoint of differential
diagnosis and as Mlustrative of the practical impossibihty 1 many cases of
arrving at a certain conclusion as to the exact nature of what radiologically
appears to be a benign growth This patient, a marred woman aged 32 was
adnutted to Brompton for mvestigation on May 24th, 1944 with a note from
the Director of a radiotherapy centre 1n the provinces who had seen her on
account of an attack of haemoptysis about 2 months previously and had
discovered a mass situated i the region of the nght antenior mediastinum
but which he thought was probably intrapulmonary, presumably because of
the hustory of bleeding He suspected the possibility of malignancy, despite
the sharply defined edge of the tumour, and as it appeared to be fairly well
lacalized he suggested that it mught be z pernipheral type of bronchial caret-
noma that would prove to be operable The whole clnical history of this case
15 50 remarkable that I feel 1t 1s worth recording mn detarl

On admission she gave a history of having been m good health up fo
October 1943, when she suddenly coughed up a small amount {about a
drachm) of blood Prior to ths she had not noticed any cough, but ever since
this incident cough had been more or less conttnuous In January 1944 she
had another slight ¢ ptysis and was I of cough and dyspnoca
on exertion On examination she was found to have mtral stenosis The he:n;;
was not enlarged, but there was an unmistakable pre systolic murmur Jocalze
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to the apex There was no Xeray evidence of auncular enlargement The
electrocardogram shaved normal curves ta leads I, II, and HI There was go
chinical evidence of congestive failure She was kept i Brompton untsf June
18th and discharged home, her symptoms being appreciably less after the 25
days of complete rest The following tepost was sent to her regular medical
adwiser

The X rays of this patrent s chest showed a shadow which { took to be a primany begn
tunvour, pessibly a dermoid sitvated antenorly on the nght s de I did not think this was
the csuse of ber haernoptyss which [ attributed to shight pufmonaty congestion secondan
o nutral stenosss The beart fesion 15 a shight one and I think not progressne She has
mproved consideradly with rest 1 thought a third pregnancy would be hikely to upset e
very badly and 1 advised her strongly to take precautions agamst such an occurrence in
ordmary times I should probably have asked one of my surgical colleagues to se¢ her 1
regard to the tumovr of the lung [ do not thunk this 1s kkely to cause trouble ta the
immeduate future but T should ltke to see her again and X ray her 1o see if 1t has increased
w size 3 thus 1s happening 1¢ may esentually cause pressure symptoms and give rise (0
trouble at the moment 1 do not think there 1s any urgency 1 the matier

Her second child was born 1n July 1944 and she seems to have kept
reasonably well, though there were recurrent shight attacks of blood spstting
In December she was agam seen at Brompton i the out patent department
and the whole matter was reviewed X-ray examnation showed no meraase e
the siz¢ of the tumour, but she appeared to be rather more breathless She
was then seen by one of the surgeons, who advised that she should be admtted
with a view to removal of the tumour after adequate preparation On May
161, 1935 an exploratory thoracotomy was performed The tumour was
easily seen, it was about the stz of an orange The pleura was smeised and the
mass was freed from the supenior vena cava and surrounding tissues of the
anterior medastnum and removed Durmng the operation the patents
breathing was observed to be strtdorous, and alfter remanal of the mass and
while the wound was betng clased the thetist passed 4 branch and
saw a smaff endobronchial growth, overlying the carna A portion of this
was remoyed for biopsy and the patient was taken back (o the ward

The hustologieat report on the biopsy speeimen was as follows

Thete is a considerable amount of necrolic débris in the matertal sent for cxamimation
o addnion there 1s & portion of the tumour The cells 2re farge with sreegular deeply
g nucler and frequent mitolic figures There s a tendency to actaar formation i the
fumour but there 13 no mucn secretion The tumour appears malgnant an f seems to be a
Poorly dfferentigted odno-caresn wma

A subsequent report an the man mass remoted from the chest was as follows

TR fumour iy the size and shape of & duch 5 ¢gg The cut surface shaws a fm white
Bppesmance similar to that af Hodghu s distase Sccuons of the mass show aa obvious

-~
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reticulosss There 1s hyperplasia of the reticular cells and an excessive number of lympho
cytes There 15 no increase 1n the number of cosinophiles and no gant-cell formation
There 15 however, a marked tendency to fibrosis of the type seen 1n late Hodgkins
disease The appearances are those of a mixed reticulosts of the kind formerly described
as atypical Hodgkin s disease

. o - % o
I Moo= oy

It was evident that the malignant endobronchial growth was mdependent
of the intrathoracic tumour Inview of the histological character of the former
this patient was transferred to the Royal Cancer Hospital for radiotherapy
Treatment was begun on June 2Ist and completed on August 7th (4900~
4300 r) When seen again on October 12th she was thin and pale but there
was no cough or dyspnoea nor had she had any further haemoptysts Ne
enlarged lymph nodes were palpable

This patient died on February 24th 1946 ;

One other case may be quoted as important from the standport of
differential dragnosts Figs 31, 32, and 32 A show the X ray appcamnvesl;n
a middle aged man whom I saw 1n consultation on account of some bren“
lessness and general debihity From the radtological characters and espe:l:az
from the anterior position of the tumour we concluded that this grou;lt o
1 all probability a dermoid and operable Mr Vernon Thompson w“o s
asked to see the patient with a view to surgical treatment was unwln m:;or
commit himself to a diagnosis of dermoid cyst but agreed that exp gf:‘ bi
thor: y was indicated At the the tumour was found to

p
an moperable carcuioma
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EDGE OF TUMOUR
Fic 32a Dingram explanatory of Fig 32
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NEUROGENIC TUMOURS

Tue neurogenic tumours form a more or less defimte group among the
tumours with which the thoracic surgeons have had to deal, and which,
though by no means common, are appearing with increastng frequency 1n the
Inerature of chest disease A certain amount of difficulty may be experienced
by students of this subject on account of the complexity of nomenclature with
which 1t has been surrounded The existence of tumours of neurogenic ongin
has long been known, those anising from nerve tissue (true neuromata) being
rare and met with chuefly in connexion with the sympathetic system, those
ansing 1n the nerve sheath (sometimes called false neuromata) being of
commoner occurrence and found 1n vanous parts of the body The false
neuromata consist of nerve-fibres with varying amounts of connective tissue
m between They may be single or multiple the best known example of the
latter 15 seen in the condition known as multiple neuro-fibromatosis {von
Recklinghausen’s disease) which 1s charactenized by widespread superficial
tumours of this type n with the skin, ly d with
deeper growths of similar nature mn the viscera
The histological variations of single tumours ansing from the nerve sheath
have been described of late by Geschickter, who separates them 1nto two
main groups The first and more highly differentated of these constst fargely
of fibrous tissue with considerable amounts of collagen, and exhibit a charac-
tenstic disposition of the nucle, which tend to aggregate in several areas of
the growth 1n a so-called *palisade’ arrangement Tumours of this type,
which have been referred to as *neuninomas’, neunlemmomas , or *peri-
neural fibrobl. *, are regarded as benign n , and according
to Geschickter rarely n‘ ever undergo malignant changes The second, less
differentiated, group are lable to undergo malignant changes, and may recur
afl:r temoval, lhey have been \anously described as myxoid neuromas’,
', OT
The solitary intrathoracic tumour commonly referred toasa neuro fibroma
1s ordinarnly classed among the berugn tumours, and the practical experience
of thoracic surgeons, at any rate 1n symptomless cases which have come to
their hands at a comparatively early stage, would seem to Justly this A
recent review, however, by Kent, Blades Valle, and Graham has made it
clear that the proportion of cases 1n which malignant change occurs in these
tumours 1s considerably higher than has been hitherto supposed In their
analysis of a series of 105 cases collected from all the hterature they find
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malignancy 1 37 per cent , and of their own senes of 21 additronal cases (1
proved mtrathoracic nerve tumours and 3 probable but unproved neurogenx
tumours) over 40 per cent were found malignant Thewr figures from the
Barnes Hospital are given 1n tabular form as follows

TABLE IV Malg Change in N nic Tumours (Kent et al )
Ao of cases Percentage
Benign 10 476
Malignant 9 428
Questionable 2 95
Total 21 999

They also give a table of the cases collected from the hterature

TABLE V. Malignant Change in Neurogeme Tumours
Cases Collected from the Literature (Kent et al }

No of cases Percentage
Chest wall tumonrs
Malignant 24 838
Bemign 3 1z
Total 27 1000
Mediastinal tumours
Malgnant 15 203
Bemgn 59 9
Total 4 002

As a corollary to these observations they add the warning that *there 15 no
Justification for the all too common optnion of the medical profession that
suspected nerve tumours of the thorax do not require operation unless or
until pressure effects have been noted”, and they go on to urge their colleagues
to accept a presumptive diagnosts of intrathoracic neuro fibroma asa suffictent
indication for thoracotomy as soon as possible

Lacation. It 1s a matter of general expertence that these tumours are almost
nvariably situated 1 the postertor part of the thorax, usually ansing 1n the
paravertebral gutter Kent and hs colleagues found this to be the case n
19 out of the 21 cases reported in their own series, the remamnng 2 being in
the anterior mediastinum They note that 1 some cases the growth arises
within one of the intervertebral forammna (11de Case 2, E W) and extends
nwardly to the spmnal cord and outwardly to the paravertebral s1'xlcus Such
growths have often been described as ‘hour-glass® or *dumb-bell” tumours

D’Abreu 1n a report of § cases under his care notes that 4 of these were
sttuated charactensstically in the posterior mediastinum, 2 1n the Iateral aspect
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NEUROGENIC TUMOURS 47
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Fra 48 Neuro-fibroma removed at operation Same £a ¢ as Fig 39
{Photograph of specuren 1 the Brompton Hospital Museurn 3

These 3 cases are quoted as f:nrly is 3 ples of fibi
s st ful and p d surgical The follewing

case forms an (teresting compartine study

Case 4 TWT 2 man aged 38 had attended &5 an out patient at one of the smalicr
Londaon hosptals for 3§ years a diagnosis having been made of growth probably neuro~
fibroma snvolving the 4th dorsal nerve He was refesred to Brompron by ks physme
because for the past year the tumoue had def mitely increased i size and the gueston of
ats removat by a surgeon had been under consderation He was admitied to Brompton
Februry 1945 X ray cxamnation showed a rounded opacity spreading outwards i the
feft uppes zone of the chest (Fig 43 :md suated posieriorly (Figs 43 and 434} The
sugpested dsagnosis was i was on February Hih
after pref munary mduston of pncumc(ho(;x The wimour which was felt to be mamly
sold though €ystic 1n pact was remorved without undue Gifficulty There appeared ta be
some eeosion of the 7th b Recovety from the operation was unesentful
The pathotogical report was as follows

The specuten 13 & sphencal fumour with contrat degeneration and kaemorthage
Sectsons shaw g fibro-sarcoma wath a farge amount of merstigat nssue In some arcas
there 13 8 tendency (0 pabisade armtagement of the eells suggesting that the fumour may
be derived from neunlernma  Matolic figures are uncommon bt multmucleate gant
cells are fauety frequent Thus growth as probably one of Jow-grade mahignancy

#a raen of the 2bor e report propiplact & % 2y therrpy wararranped o it pasent who
et Brompton on Apnt Sih

Later on he deseloped abdomunal symptoms, thovght 15 be due 30 duedens) vicer
Cwentually i the spring of 1946 he was taken into one of the big teaching hiputals 1n
London where xn evploratory Rpacotomy revealed an moperabl. carcnoma of the
stomach, e had had o further symptoms referable to hus onginal intrathoraae feuon
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eventually died, autopsy revealed a large lobulated friable mass filling the left
side of the chest and practically replacing the lower lobe of the left lung In
the right upper lobe was found a circumscribed mass measuring 4% em n
diameter Pathological examination and section of these lung lesions showed
a spindle-cell sarcomatous growth The skin lestons appear to have been
typical neuro-fibromata

It will be noted that all the foregoing descriptions relate to extra-pulmonary
tumours Primary neurogenic tumours of the lungitselfappear to be extremely
rare One extremely interesting example has been reported by Bartlett and
Adams They describe a case of a neurinoma which they belteve to be the
first recorded 1nstance of surgical removal of a soltary pnmary neurogenic
tumour of the Iung
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RARER FORMS OF BENIGN TUMOURS

(LIPOMATA, CHONDROMATA , OSTEOMATA , FIBROMATA, ANGIOMATA, ETC }

THE present chapter represents an attempt to give a brief but comprehensive
account of a vartety of non mahignant tumours within the chest which, though
more or less capable of dwvision into groups according to therr main histo-
logical charactenstics, do not always permit of hard and fast pathological
classification, sunce 1n not a few cases nucroscopic examination reveals more
than one type of ussue The predominance of one or other vaniety of tissue
cells has 1n practice tended to decide the nomenclature of the tumour in
question, but occastonally the appearance of cells of different type in the
same tumour has resulted 1n a resort to various hybnid deseniptions This
has, perhaps, been responsible for a certain amount of confusion mn the minds
of those who seek, not unreasonably, for a clear-cut picture of the morbid
anatomy of any growth which they may be called upon not merely to diagnose
but also to treat Lipomata, for example, are by their very name, to be regarded
as fatty tumours but the histological combination of fibrous tssue with fat
cells may sometimes give rise toa diagnosis of fibro-lipoma 1n a bemgn growth,
the precise nature of which, neither clinical nor radiological evidence prior
to operation has enabled one to d:t:rmmc (cf p 57) The same applies to

the chondromata which though ob mainly of cartil;
tissue, may show areas of calﬂﬁc:mcn or ol' ossificatton, the slets of cartilage
bewng 1in some d by vascular ¢ etissue with occastonal

areas of adipose tissue Not a few hybnd descriptions such as *chondro-
sarcoma’, fibro lipo-sarcoma’, &c, are to be found n the Iliterature 1n
r:(crcncc lo intrathoracic fumours which have exhibited the chimcal and
with growths of non malignant character
n the ordinary sense of the word and which have been successfully removed
by the surgeon Subsequent histological reports on which the published
dragnosis has rested have mndicated not only the polymorphic character of
the growth, but also, f y, 1ts mal n

with other tumours ofsxmplcr histological s(mclurc It1s of some )importance
that thes aspect of the subject should be mentioned, 1f enly for the sake of
clearness With this bnef prehminary reference we may now consider the
general charactenistics and the broad dragnostic features of those rarer forms
of thoracic neoplasms which come under the above heading
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LIPOMATA

So far as T can ascertan, the first record of 2 case of thoracic Iipoma was
published in 1783 by Fothergill These tumours are undoubtedly among the
rarest of the benign ntrathoracic growths This 1s clear from a review of the
terature 1n 1930 by Yater and Lyddane In 1934 a report of the Chest
Tumour Registry by Andrus showed the number of recorded cases at that
time to be 16 By 1940 thus had increased to 34 (McCorkle, Koerth, and
Donaldson) A recent paper by Smart and Vernon Thompson (1947) gives
the total number up to date as 39 In view of the mereasing actvity of all
thoracic surgical centres 1t 1s likely enough that more cases will continue to
be recorded from time to time, but suffictent has been said to mdicate the
rarty of this condition

One of the best reviews of the subject 1s that of Heuer, whose paper 1s
widely quoted by other authors, and who has conventently suggested the
drviston of thoracic ipomata mto three man groups This 1s 3 good practical
classification which 15 generally recogmized and adopted The first group
comprises tumours which lte partly within, partly outside the chest, the
mtrathoracic and extrathoracic portions betng connected by a narrow
1sthmus occupying a perforation 1 the chest wall (the so called hour-glass
type of tumour) In the second the tumour s situated mainly 1n the medt-
astinum, but extends upwards into the neck Frnally there 1s a group i which
the tumour 1s wholly intrathoracic These growths vary considerably 1 size
and may eventually reach enormous proportions, the greatest recorded weight
being 174 lbs (Leopold), though sometimes the patient may be fortunate
enough to have an exploratory operation at a comparatively early stage,
when the tumour still offers a reasonable prospect of removal without undue
difficulty

Morbid Anatomy, &c. The mntrathoracic ipomata are believed to originate
from extra-pleural fat, 1¢ from adipose bssue situated at varous points in the
subpleural region According to Ewing 1t 1s not uncommon to find a localtzed
overgrowth of adipose tissue tn the medtastinum, especially 1 obese patients
and in those addicted to alcohol When tumours thus ongmating attain an
appreciable size they may extend nto the pleural cavity or along the nter
costal spaces If the growth makes tts way through the chest wall, 1 may
present externally on the front of the chest, below the breast or elsewhere,
or at the back The purely intrathoracic tumours would appeaf to constitute

the majonity of cases In Heuer s series of 29 lipomata, 17 were of this vartety
(58 6 per cent } The remarnder fell mnto the first two groups, 1€ the hour-
glass type, and the intrathoracic growths which extended mnto the neck
Histologieally they may consist almost entirely of fat cells, though, as we
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have already observed, 1t 1s not uncommon to find other typcs of tissue,

fibrous, &e, d, the ulumate d an
the promnence of one or other lusmlegxcal variety Duagnosis of a hpoma
prior to actual exp and p ! ts nearly always a

matter of unccnmmy In one cas: recorded by Walker an enormous mass,
measunng 18 5 by 8 by 7 cm , was enucleated 1n two successive operations

The pre-op had been *med: | dermaid”, but on explora-
1on the mass proved to be a fatty tumour, portions only of which were
temoved at the first op At a subseq 1t was found that

the growth had broken down and partly hqmﬁcd and 147 kg of faty
bits were remosed  The patient improved for 2 while but subsequently died
from cardiac farlure, presumably associated with the gross mediastinal dis-
placement caused by a tumour of such considerable size

Diagnosis. 1t 15 probably very seidom that a positise diagnosis of lipoma s
made 1 a patient in whom the chinical and radwlogical findings tdicate the
presence of an ntrathoracic neoplasm until the tumour has actually been
removed by the surgeon and submitted to scruliny by the pathologist The
chmcal symptoms depend, as i the case of other bemgn tumours, on the
size and position of the mass and 1ts anatormeal refation to other structures
within the chest 1n the great majonty of cases the existence of such a growth
ts undetected in the early stages, when surgical removal is a comparainely
easy undertaking, 1t 15 not unul the mass has attamed sufficient size to cause
obvious pressure symptoms that the patent 1s led 10 seeh medical advice
Morearer it must be remembered that if the rate of growth is very stow, as1s
often the case, a tumour of this hind may reach sutprising dsmenstons before
causing mamiest symptoms, so great 15 the capacity of the body 10 adapt
wsell 1o gradually changing condstions The most frequent symptom 1s
gradunily ncreasing dyspnoea Cough, hoarseness (from invohement of the
faryngeal nerves) cyanosss, and oedema (from direct cardiac embarrassment)
may oceasionally be seen The phystcal signs i the chest ikewise vary accord-
tng to the posttion and size of the mirathoracic mass Dullness to percussion
1n some part of the chest 1s the most obvious and frequent physical mamfesta-
ton If the tumour p\‘ejtc\s o the neck or through the chest wall, the

ity of p P ss somewhat grester Radiologically the

evidence s that of an intrathoracic tumour, and the appearances scen in a
standard film can hardly be s31d 10 show anything speaificaily charactenstic
of fipoma 1n contradisinction to any other non-mahigrant tumour of the
thorax

Two powts may be menttoned to which attention has been drawn m the
bterature  Hever n discussing his own contnibution to the records has
referred to o certan transparency 1n the edges of the shadow thrown on the
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film by a hipoma, which he regards as somewhat distinctive and which 15 not
shown by a large collection of fluid, or presumably by other neoplasms
Another radiological feature which has been emphasized by several authors
1s the appearance of lobulation m the shadow of the growth Walker lays
some stress on this, and Barrett and Barnard have also referred to 1t n
connexion with a case recently recorded by them This was an unusval
thoracic tumour 1n a boy of 4 from whom an mtrathoracic ipoma was success-
fully removed The pre-operative mvestigations 1n this case were very com-
prehensive X-ray examinationand physical examination revealed the presence
of a ‘solid or fluid space-occupying lesion’ [s1c] 1n the front of the left chest,
the heart being grossly displaced towards the right side A barium swallow
showed that the mass was well 1n front of the oesophagus Bronchoscopy
showed displacement upwards and outwards of the left lower lobe broncht
but no mtrabronchial abnormality The authors note that the edges of the
shadow were a Iittle wrregular “as though the mass were lobulated m places’
(my 1talics) They observed that the most Iikely diagnosis was medastinal
tumour, but noted that of the vartous possibilities that of a teratoma or a
benign tumour such as 2 lipoma was suggested by the lobulated outhine

In one case of removal of a mediastinal ipoma Watson and Urban estab-
Iished the diagnosis before operation Reliance was placed upon history and
physical signs, and upon the X-ray appearances mcludmg the ‘contrast
visualization® afforded by injection of 35 cc of a 70 per cent solution of
drodrast 1nto one of the antecubutal vemns, the X-ray films being exposed 2
seconds and 45 seconds respectively after beginnmng the myection Such
contrast visualization 1s undoubtedly of the greatest practical value to the
surgeon mn determuming the relations of any tumour which 1t 1s proposed to
explore I must confess, however, that it 1s difficult to see how 1t can afford
a differentiation between a lipoma and any other relatively solid tumour
within the chest

Apart from the chnwco-radiological picture there 15 one other point to
which reference has been made, viz the results of exploratory puncture
Walker i s preliminary mvestigation of a very large mediastinal lipoma lfn
a boy of 13, notes that on puncture of the chest the needle ‘entered a soft
smass without resistance’ In his commentary on this case he emphasizes this
and seems to attach some importance to the different feeling of resistance (o
the needle m a dermoud, for example, 1n contradistinction to a fatty tumour
1n the former there 1s considerable resistance, whereas ”i ;he Jatter the needle

es forward easily, once 1ts pount 15 within the actual tumour

pa;shave (r:lrawn atter{;xon to thepabove pornts m diagnosts for the gudance of
those who are concerned with the treatment of such condittons, more 1 the
destre to record any suggestions put forward by expertenced team-workess,
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since they are hikely to be helpful, than with any feeling that the exact nature
of a benign tumour witlun the chest can ever be determined with certanty
unitid 1t has actually been exposed and examined

FIBROMATA

Pure fibromata are, perhaps, the least common of all the mtrathoracic
tumours Roberts in a discussion at the Royal Socrety of Medicme m 1926

- g e

Fie 43 Fibro-hpoma tdiagnosed before eperation as a neuro-fibrosmay

referred to 6 cases of bemgn tumouts i tis own experence durng the pre-
ceding 6 years, of these only 2 were desenbed as fibromata Blades 1n a more
recent suney found only 32 cases of mediastinal fibroma tn the hitcrature
up to October 1941 Harper (1939) quotes 9 exampies of such growths ansing
from the thoracic walt Of two examples which ! have recorded elsewhere
(Davidson, Pract Man of Dis of Chest, 3rd ed , 1943, pp 578 and 583) the
exact tustotogreal detasls are facktng. though chnically and radiolomeally the
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Fig 45 Same case as Fig 44, right lateral view Showing
posterior position of tumour

FiG_46 Fibro hpoma removed at operation  Same case as Fig 44
(Photograph of specimen tn the Brorpton Hospital Museum }
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tumours were thought to be fibromata 1n both these patients the tumour had

grown to huge d and almost pletely filled one side of the chest
1n one case an altempt was made 1o shrink the growth by insertion nto 1t of
radon seeds, but although some n s17¢ Was ob! d, 1t was sull

found impossible ta remove 1t surgicaily In the other case the tumour was
removed, but the patient died three hours after the operation A successful
case s reported by Clagett and Hausmann who removed a huge intrathoracte
mass which was found 1o consist of mature fibroblasts with considerable
amounts of collagen This tumour showed no histological characters sug-
gestve of mahgnancy

Chmcally these tumours are d by gradually dysp ,
which may tuaily be 1 by other d
Radiotogreally they appear usually to be suvated poszcnorly

The following case may with advantage be erted here as an example of the
difficulty freg enc danther peratined of benignintra-
thoracic tumours The patient was an unmarried fady of 43 She consulted
fer regutar medicat adviser on account of a shght cough, about which she
was anxous because her sister, whom she had been looking after duning the
previous 3 months had died of pulmonary tuberculosis The doctor found
nothing abnormal on physical examination of her chest. but bad an X-ray
exammition which showed the appearances seen 1n Figs 44 and 45 He sent
hisr to me for an opinion on the nature of the tumour shown in the radio-
grams, and for advice as to treatment He added that, apart from the sight
cough, the patent had had no symptoms and that her general condition had
gnen no cause for anvety On { found no at physical
signs The X.ray appeararces were suggestine of the presence of a bemgn
wmtratharacic growth and she was advised to undergo an expioratory thoraco-
tomy This was performed on September Sth, 1948 under general anacsthesis
with 15 mg of curara The pastero-lateral approach was adopted, with
incsion through the $th intercostal space and disision of the 8th nb On
opening the pleural cavity the tumour was disclosed, wedged in the para.
vertebral groove 1t was thought to be a neuro-fibroma with a narrow base of
attachment 1t was difficult to say whether 1t azose from an wmtercostal nene
or from the sympathene chan

Recovery was uneveniful and the patient was discharged home on
October 4th

Pathologieat examination showed a well capsulated tumour the cut sur-
faces showed a firm fibrous surface with many yellowssh areas Histological
cuammation fasled to show any panghon cells. the picture temg that of a
bemign fibroma  There were many focal lymphoid aggrepaies which were
IS tly m the hbourhood The yellowish areas d fat cells,

& tow t
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which were of normal type and not the result of wnflammatory degeneration
The tumour was therefore regarded as being a fibro-lipoma

Before the operation, a provistonal diagnosis of netro fibroma had been
made The opinton of the radiologist was that 1f the growth n the night side
of the chest was extra-pulmonary, 1t was most likely to be a neuro-fibroma
Bronchoscopic examunation, prior to the thoracotomy, showed no abror-
mahty 1n the bronchial tree

CHONDROMATA AND OSTEOMATA

The occurrence of tumours composed of cartilaginous tissue m vartous
portions of the resptratory tract has been recognized for many years, but like
others mentioned 1n this chapter they must be included among the rarer
forms of new growth that are found within the chest Multiple chondromata
of the lung, situated at the hilum, within the lung parenchyma, and on the
surface of the pleura, were described by Virchow These growths, while
frequently composed of pure cartilage, may undergo changes and eventually
show calcareous foct or 1n some mstances become ossified One of the best
reviews of the literature of the subject 1s that of Hickey and Stmpson, who
analysed the reports of 38 cases of alleged chondroma of the lung, to which
they added a complete account of 2 cases of their own They inclined to the
view that the incidence of thoracic chondromata was greater than was
ndrcated by the comparatively scanty publications available on the subject

1 have referred to the entire group of chondromata of the respiratory
organs as rare growths It would appear, however, that the most nfrequent
of all are those situated withun the bronchus, the pulmonary chondromata
being far commoner m comparson In Hickey and Stmpson’s account
which 1s entitled  primary chondroma of the lung’ there 1s a tabulated abstract
of 38 cases (excluding their own 2 cases), some of which, however, \vgu)d
appear from the description to be chond, or froma
Wilks's chondroma seems to have had such an ongin Chian describes 2
cases 1n both of which a nodular growth was found n a bronchrectatic cavity
Feller records a chondroma the ongin of which (lung or bronchus) seems
doubtful smee bronch: were found penetrating mnto the tumour, and 1 the
case described by Caussade, Surmont, and Lacapere, the origin of the growth
appears to have been bronchial rather than pulmonary The remainder
mentioned in the analysis were apparently true pulmonary chondromamdln
a report already published by me (loc cit) of a purely cartilaginous endo-
bronchial tumour attention 15 called to the extreme ranty of this condition
A short account was given by Stegert in 1892 with references Von Elckﬂ:‘ ;ﬂ

1907 removed a benign enchondroma from the bronchus of a man axgedTh B
and Blecher (1910) reports a large chondroma ansing from a bronchus The
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Jacksons 1n thesr monograph on bronchoscopy 8¢ mention enchondromata
and osteo-chondromata among a targe variety of tumours of the bronchial
tree of which they have had personat expertence

One of the mast uneguivoral accounts of a pnmary chondroma of the fung
1s that recorded by Lakin as Jong ago s 1912 This was a case of a woman
of 53 who died from multilobular cirrhosis of the lner The post mortem
findings were snch as are usual in this disease except for the fact that one
crcumsenbed nodule i the liver just below the thickened capsule projected
above the surface of the organ and was so hard that it was impossible to cut
through it with the knife On examination of the chest a firm nodular mass
was found near the hilum of 1he 1eft Jung and 1 view of the possibility of the
hard mass i the biver just d being wwas d that
the ntrathoracie nodule might be a secondary carcinomatous depasit No
other tumour however was found 1n the lungs or i any other part of the
body and this nodule on section showed the typcat blussh translucent ap-
pearace commonly assocated with cartilage Microscopic section showed
1t to consist of hyahine cartlage which was for the most part sharply delimited
from the surrounding fung nssue In some places there was evidence of
myxomatous change This then was proved to be a pure pnmaty chondroma
of the Tung ft 15 1nteresting 1o note that the author Ghserves that up to that
time only four examples of the conditton had been brought 1o the notice of
the Pathalogical Society of London in alf the fifty e1ght years of 1ts existence

Fig 47 shows a speeimen of a carmfaginous umour Thisisa firm more or
less spherical mass abowt 55 em in dlameter sutuated 1n the lower part of
the night upper lobe The gross spcaimen was extremely hard and had to be
cut with 8 saw

M of this sy showed that the tumour was
composed of largc srregularmassesof carufage between winch insomeareas
were narrow clefts These clefis were ined by bronctuateputhelium Therewere
afso some smati areas of mucin secretmg cells

Fig 48 shows a sphencal tumour about 2§ wnches in diameter sharply
demarcated from the surrounding lung ussue

The microscome sechon showed that the growth was composed of well
differentiated muain secreting glands The glandular acing were extremely
tegular many of them were secreting mucin The histologieat dtagnosts was

benign hamartoma {Fig 49)

In recent hterature the expression hamartoma has frequently been used
n c with these carulag growths and may demand some
explanation The word was originally employed by Albrecht to denote cortain
tumours in which there was found an abnormal admixture of the normat
components of the organ in queshion and since tus descniption of the general
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which were of normal type and not the result of nflammatory degeneration
The tumour was therefore regarded as being a fibro Iipoma

Before the operation, a provisional diagnosis of neuro-fibroma had been
made The opinion of the radiologist was that if the growth m the right side
of the chest was extra-pulmonary, 1t was most likely to be a neuro fibroma
Bronchoscopic exarmnation, prior to the thoracotomy, showed no abnor-
mality 1n the bronchial tree

CHONDRGMATA AND OSTEOMATA

The occurrence of tumours composed of cartilagmous tissue m various
portions of the respiratory tract has been recognized for many years, but like
others mentioned 1n this chapter they must be sncluded among the rarer
forms of new growth that are found within the chest Multiple chondromata
of the lung, situated at the hulum, within the lung parenchyma, and on the
surface of the pleura, were deseribed by Virchow These growths while
frequently composed of pure cartilage, may undergo changes and eventually
show calcareous focr or 1n some 1nstances become ossified One of the best
reviews of the literature of the subject 1s that of Hickey and Simpson who
analysed the reports of 38 cases of alleged chondroma of the lung to which
they added a complete account of 2 cases of their own They inclined to the
view that the incidence of thoracic chondromata was greater than was
ndicated by the comparatively scanty publications available on the subject

I have referred to the entire group of chondromata of the respiratory
organs as rare growths It would appear, however, that the most infrequent
of all are those situated within the bronchus the pulmonary chondromata
being far commoner 1n companson In Hickey and Simpson's account
which s entitled “ primary chondroma of the lung” there 1s a tabulated abstract
of 38 cases (excluding their own 2 cases), some of which, however, would
appear from the description to be chondromata onginating from a bronehus
Wilks's chondroma seems to have had such an ongin Chian describes 2
cases 1n both of which a nodular growth was found 1n a bronchsectatic cavity
Faller records a chondroma the onigin of which (lung or bronchus) seems
doubtful since bronch: were found penetrating mto the tumour, and ta the
case described by Caussade, Surmont, and Lacapere, the origin of the growth
appears to have been bronchial rather than pulmonary The remainder
mentioned 1n the analysis were apparently true pulmonary chondromata In
a report already published by me (loc ait) of a purely cartitagmous endo-
bronchial twmour attention 15 called to the extreme ranty of this condition
A short account was given by Stegert 1n 1892 with references Von Eicken \;\

1907 removed a berugn enchondroma from the bronchus of a man aged ’;"h ;
and Blecher (1910) reports a farge chondroma aristig from a bronchus
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+ on Bronch hond

Jacksonswn thewr on & mention
and osteo-chondromata among 3 lacgs vanety of tumours of the bronchual
tree of which they have had personal expenence

One of the most unegquivocal accounts of a pnmary chondroma of the lung
1s that recorded by Lakin as long ago as 1912 Thus was a case of a woman
of 53 who died from multlobular cirthosts of the fner The post-mortem
findings were such as are usual i this discase except for the fact that one
crrcumscribed nodule in the liver, Just below the thickened capsale, projected
abore the surface of the organ and was so hard that 1t was mpossible to cut
through 1t with the knsfe On exammination of the chest a firm nodular mass
was found near the hilum of the teft lung and 1n view of the possibility of the
hard mass 1 the fiver just d being mat 1 was d that
the ntrathoracie nodule maght be a secondary caranomatous depost No
ather rour, however, was found i the lungs ot mn any other part of the
body and this nodule on section showed the typical blush translucent ap-
pearanice commonty assocrated with cartilage Microscopic section showed
1t to conust of hyalme cartilage winch was for the most part sharply delimited
from the surrounding lung tissue in some places there was evdence of
myxomatous change Ths then was proved to be a pure pnmary chondroma
of the lung 1t 1s interesting to note that the author abserves that up to that
ume only four examples of the condition had been brought 1o the notce of
the Pathological Society of London in all the fifty-cight years of us eustence

Fig 47 shows a speaimen of a cartifaginous tumour Thiss a firm, more or
{ess sphenical mass. aboul $ 5 cm 1 diameter, situated in the Jower part of
the night upper fobe The gross specimen was extremely hatd znd had to be
cut with 4 saw

Microscopie examination of this specimen showed that the tumour was
composed of targe irreputar masses of carulage, between which, 1n someareas,
were narrow clefts These clefis were tined by bronchialepithelium Therewere
also some smati areas of muain-secreting cells

Fig 48 shows a sphencal tumour, about 2§ inches 1n duameter, sharply
demarcated from the surrounding fung hissue

The microscopic section showed that the growth was composed of well
dilferentiated muanesecreting glands The glandular aaim were extremely
regutar, many of them were secretng mucin The histological diagnosis was
“bempn hamantoma’ (Fip 4%}

In recent titerature the expression "hamartoma® has frequently been used
m with these 1 growths and may demand some

) Theword was atly employed by Albrecht to denote certain
tumours 1n which there was found an abnormal admisture of the normal
components of the organ 1n question, and since hus description of the general
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which were of normal type and not the result of inflammatory degeneration
The tumour was therefore regarded as being a fibro lipoma

Before the operation, a provisional diagnosis of neuro-fibroma had been
made The opinion of the radiologist was that if the growth in the nght side
of the chest was extra-pulmonary, 1t was most likely to be a neuro fibroma
Bronchoscopic examination, prior to the thoracotomy, showed no abnor-
mality n the bronchial tree

CHONDROMATA AND OSTEOMATA

The occurrence of tumours composed of cartilaginous tissue 1 various
portions of the resprratory tract has been recogmzed for many years, but like
others mentioned mn this chapter they must be included among the rarer
forms of new growth that are found within the chest Multiple chondromata
of the lung, situated at the hilum, within the lung parenchyma, and on the
surface of the pleura, were described by Virchow These growths, whie
frequently composed of pure cartilage, may undergo changes and eventually
show calcareous foci or 1n some 1nstances become ossified One of the best
reviews of the literature of the subject 15 that of Hickey and Simpson, who
analysed the reports of 38 cases of alleged chondroma of the lung, to which
they added a complete account of 2 cases of their own They mclmed to the
view that the incidence of thoracic chondromata was greater than was
mdicated by the comparatwvely scanty publications avatlable on the subject

I have referred to the entire group of chondromata of the respiratory
organs as rare growths It would appear, however, that the most nfrequent
of all are those situated within the bronchus, the pulmonary chondromata
being far commoner in compansort In Hickey and Simpson’s account
which s entitled * primary chondroma of the lung” there 1s a tabulated abstract
of 38 cases (excluding their own 2 cases), some of which, however, would
appear from the description to be chondromata oniginating froma bronchus
Wilks’s chondroma seems to have had such an ongin Chian describes 2
cases 1n both of which a nodular growth was found n a bronchiectatic cavity
Feller records a chondroma the ongn of which (lung or bronchus) seems
doubtful simce bronels were found penstrating wto the tumour, and 1 the
case described by Caussade, Surmont, and Lacapere, the origmn of the growth
appears to have been bronchial rather than pulmonary The remamnder
mentioned 1n the analysis were apparently true pulmonary chondromata In
a report already published by me (loc cit) of a purely cartilagmnous endo-
bronchial tumour attention 15 called to the extreme ranity of this condition
A short account was given by Siegert 1n 1892 with references Von EAcken4lln
1907 removed a benign enchondroma from the bronchus of 2 man aged_nl;
and Blecher (1910) reports a large chondroma arising from a bronchus
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Jacksons in their on bronct py, &¢, mentron enchondromata
and osteo-chondromata among a large vanety of tumours of the bronchial
tree of which they have had personal experience

One of the most unequivocal accounts of a primary chondroma of the lung
1s that recorded by Lakin as long ago as 1912 This was a case of a woman
of 53 who died from multilobular cirrhosis of the hver The post-mortem
findings were such as are usual in this disease except for the fact that one
circumsertbed nodule 1n the hiver, yust below the thickened capsule, projected
above the surface of the organ and was so hard that it was impossible to cut
through 1t with the knife On examination of the chest a firm nodular mass
was found near the hifum of the left Jung and 1n view of the possibility of the
hard mass n the hiver just d being mal 1t was d that
the mtrathoracic nodule might be a secondary carcinomatous deposit No
other tumour, however, was found in the lungs or 1n any other part of the
body and this nodule on section showed the typrcal bluish translucent ap-
pearance commonly associated with cartilage Microscopic section showed
1t to consst of hyalme cartilage which was for the most part sharply dehmited
from the surrounding lung tissue In some places there was evidence of
myxomatous change This then was proved to be a pure pnmary chondroma
of the lung It 1s interesting to note that the author observes that up to that
time only four examples of the conditton had been brought to the notice of
the Pathological Society of London 1n all the fifty eight years of its exastence

Fig 47 shows a specimen of a cartslaginous tumour This 1s a firm, more or
less spherical mass, about 55 cm 1n drameter, situated 1n the lower part of
the nght upper lobe The gross specimen was extremely hard and had to be
cut with a saw

of this showed that the tumour was
composed of large irregular masses of cartilage, between which, 1n some areas,
were narrow clefts These clefts were lined by bronchralepithelium There were
also some small areas of mucmn secreting cells
Fig 48 shows a spherical tumour, about 2} inches i diameter, sharply
demarcated from the surrounding lung tissue
The microscopic section showed that the growth was composed of well
differentrated mucin secreting glands The glandular acim were extremely
regular, many of them were secreting mucin The histological diagnosis was
*bemgn hamartoma’ (Fig 49)
In recent literature the expression ‘hamartoma has frequently been used
m with these car growths and may demand some
L The word was 11 ployed by Albrecht to denote certain
tumours n which there was found an abnormat admixture of the normal
components of the organ in question and since his description of the general
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which were of normal type and not the result of nflammatory degeneratton
The tumour was therefore regarded as being a fibro-hipoma

Before the operation, a provisional diagnosis of neuro-fibroma had been
made The optnion of the radiologist was that if the growth in the right side
of the chest was extra-pulmonary, it was most likely to be a neuro fibroma
Bronchoscopic examumation, prior to the thoracotomy, showed no abnor
mality 1n the bronchial tree

CHONDROMATA AND OSTEOMATA

The occurrence of tumours composed of cartilaginous tissue 1n various
portions of the respratory tract has been recognized for many years, but like
others menttoned 1n this chapter they must be included among the rarer
forms of new growth that are found withm the chest Muttiple chondromata
of the lung, situated at the hrilum, within the lung parenchyma, and on the
surface of the pleura, were described by Virchow These growths, whie
frequently composed of pure cartilage, may undergo changes and eventually
show calcareous foc or 1n some instances become ossified One of the best
reviews of the literature of the subject 1s that of Hickey and Simpson, who
analysed the reports of 38 cases of alleged chondroma of the lung to which
they added a complete account of 2 cases of their own They mclined to the
view that the ncidence of thoracic chondromata was greater than was
ndicated by the comparatively scanty publications avatlable on the subject

1 have referred to the entire group of chondromata of the resprratory
organs as rare growths It would appear, however, that the most mfrequent
of all are those siuated within the bronchus, the pulmonary chondromata
being far commoner 1 companison In Hickey and Simpson's account,
which 1s entitled * primary chondroma of the lung” there 1s a tabulated abstract
of 38 cases (excluding their own 2 cases), some of which, however, would
appear from the description to be chondromata originating from a bronchus
Wilks’s chondroma seems to have had such an ongin Chuant deseribes 2
cases 1n both of which a nodular growth was found in a bronchiectatic cavity
Fefler records a chondroma the onigin of which (lang or bronchus) seems
doubtful since broncht were found penetrating to the tumour, and in the
case described by Caussade, Surmont, and Lacapere, the ongin of the growth
appears to have been bronchal rather than pulmonary The remainder
mentioned 1n the analysis were apparently true pulmonary chondromata In
a report already published by me (loc cit) of a purely cartlaginous endo-
bronchial tumour attention 1s called to the extreme ranity of this condition
A short account was given by Stegert ; 1892 with references Von Ewken;ln
1907 removed a bemgn enchondroma from the bronchus of 3 man aged 41,

and Blecher (1910) reports a large chondroma ansing from a bronchus The



CHONDROMATA AND OSTEOMATA 59

Jacksons n thewr monograph on bronchoscopy &c , mention enchondromata
and osteo chondromata among a large varety of tumours of the bronchial
tree of which they have had personal experience

One of the most unequivocal accounts of a primary chondroma of the lung
15 that recorded by Lakin as long ago as 1912 This was a case of a woman
of 53 who died from multitobular cirrhosts of the liver The post-mortem
findings were such as are usual in this disease except for the fact that one
circumsenibed nodule 1n the liver, just below the thickened capsule, projected
above the surface of the organ and was so hard that 1t was impossible to cut
through 1t with the knife On examination of the chest a firm nodular mass
was found near the hulum of the left lung and 1n view of the possibility of the
hard mass 1n the liver just d being mal 1t was d that
the intrathoracic nodule might be 2 secondary carcinomatous deposit No
other tumour, however, was found in the lungs or 1n any other part of the
body and this nodule on section showed the typical bluish translucent ap
pearance commonly assoctated with cartilage Microscopic section showed
1t to consist of hyaline cartilage which was for the most part sharply delimited
from the surrounding lung tissue In some places there was evidence of
myxomatous change This then was proved to be a pure pnmary chondroma
of the lung It 1s mteresting to note that the author observes that up to that
time only four examples of the condition had been brought to the notice of
the Pathological Society of London m all the fifty eight years of 1ts existence

Fig 47 shows a specimen of a cartitaginous tumour This 15 a firm, more or
less sphenical mass, about 55 cm 1n dameter, situated 1n the lower part of
the right upper lobe The gross specimen was extremely hard and had to be
cut wnh asaw

of this showed that the tumour was
composed of large irregular masses of cartilage, between which 1n someareas
were narrow clefts These clefts were ined by bronchial epithelium There were
also some small areas of muctn-secreting cells

Fig 48 shows a spherical tumour, about 2} inches in diameter, sharply
demarcated from the surrounding lung tissue

The mucroscopic sectron showed that the growth was composed of well
differentiated mucin secreting glands The glandular acin were extremely
regular, many of them were secreting mucin The histological diagnosis was
“bemgn hamartoma (Fig 49)

In recent hterature the expression *hamartoma’ has frequently been used
1n with these cartil growths and may demand some
explanation The word was oniginally employed by Albrecht to denote certain
tumours 1 which there was found an abnormal admuxture of the normal
components of the organ 1n question, and sice his description of the general
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group of hamartomata the expression has been adopted 1 the description of
castifaginous lung tumours particular Hickey and Simpson 1n (hgr cmg

mentary have expressed the view that the so-called pulmonary chondromax:;
are growths which have their ongm in aberrant bronchal anlzgen {s:c] since
ttappears to them that all the structures which are found i these {frequently)

.
FiG 47 Chondrona of Lung Fi6 48 Hamartoma of Lung.
(Photograph of specimen m the {Photograph of speaumen i the
Brompion Hospital Museum ) Brompton Hospytal Muscum.}
mixed tumours are normally found m bronchr Jt 5s m the hight of tius con-
ception that the expression hamartoma (duoprdvew, to fai, to muss the mark)
has come to replace the onigwal designation, chondroma
The existence of tissue elements other than cartiaginous 15 mentioned 1
a report by McDonald, Harnngton, and € study of 23 cases, 0 3

of which the tumour was removed by -~ vihm¢ .
20 having been found at autopsy, these2C "a N
ftha uon es

of 7,972 post-mortem «
being thus 0 25 percent) f - ng of
pure chondromata of the 4
consider that those 1
ather tissues such as o
chondromas, despte the

LY
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Simon and Ballon record a very farge and unusual hamartoma (so-cafled
chondroma) of the lung which, though from many aspects the growth appeared
to be bemgn 1n character, yet showed some areas which were histologreally
suggestive of malignancy There seems hutle doubt that the tumour they
describe was a pnmary lung tumour unconnected with the bronchy, although
2 bronchus was found to be ‘nding over it” [sic]

F16 49 Microphotograph of the specimen shown 1n Fig 48
{temgn harartoma)

Diagnosis There are no features climcal or radiological which can be
regarded as pathological of this condition These growths do not as a rule
attan such a size as to give nise to gross pressure symptoms, not 1s there
anything 10 the radiol picture of a chond of the lung that would
nfallibly distingussh it from any other bemgn tumour In Hickey and Simp-
son’s cases the areas of caleify shown 1n the radi were sug;
but this 15 not an mvanable p One of the with which
a chondroma may be confused 1s a hydatid cyst, the features on which these
authors have relied for distinction between the two are the *nodular periphery

hond v

and d or osuift of the pul Y

>
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and the absence of any recogmzed mamfestations of echinococcus disease
They lay stress on the nodular appearance 1 the periphery of the X-ray
shadow of chondromata m contradistinction to the smooth outline presented
by a hydatid cyst

ANGIOMATA

These new growths are of extreme ranty Whitaker (1947), 1n a report of
two recent examples, was only able to find records of 5 cases  the literature
Cleland (1948) has added two further cases to the list, and yet another was
reported by Boerema and Bnlman (1948) of a boy on whom they operated
with success

Capillary and cavernous angiomata were mcluded by the Jate Professor
Kettle as varieties of the vascular endotheliomata (cf Chap X), as were also
the cavernous lymph of which ¢ 1 ples have been
found in the mediastinum Haemangioma of the lung appears to be associated
with a generalized tendency to vaseular mal-development, presumably con-
genital There 15 some evidence that the condition may be a famtlial peculianty
Goldman reports an example of haemangioma occurring 1n each of two
brothers

The dilated vessels found in these pulmonary growths vary tn size, they
may n portions of the lung appear as large lobulated cavities There may be
associated haemangiomata in other viscera, e g liver, &c, and telangiectases
of the skin and mucous membranes are not infrequently a concomitant
feature

In most of the cases reported the angtomata have orgmated in the lung
Adams and Bloch record one of h of the med
The tumour mn this case werghed 527 gm and measured 18 by 10 by 5 cm
1t was successfully removed, and the patient after passing through 2 very
critical and anxtous pertod eventually left hospital 63 weeks after operation
Winklebaum records a case of a mal h of the med
This patient died 2 months after operation, and autopsy revealed traces of
a primary growth as well as secondary metastatic lesions in the lungs

Chineally the condition may be manifested by attacks of haemoptysts, and
1n most of the cases recorded this has been associated with polycythaemia,
cyanosis, and clubbing of the fingers It 1s the combmnation of such a climcal
picture with the presence of irregular adventitious opactties mn the radiogram
that may lead to a diagnosis of the condition, with the possible corollary of
removal of the affected lung, which, of course, constitutes the only radeeal
treatment
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XANTHOMATA

One of the rarer intrathoracic tumours, specially deserving of mention here
wing to 1ts resemblance radiologically to the other varieties already des-
nbed, 15 the xamhoma Ewng n his chapter on the fibromata mcludes the
anth or which he as a yellowish-bi tumour
>f the skin, seen most often 1 the eyelids, but occurring also 1n other regrons
ncluding the respiratory system

Histologically these growths are conspicuous for their abundance of ipoid
lobules, associated with large swollen polyhedral cells and smaller spindle-
haped cells The globules are thought to be of the nature of a cholesterin
atty acid ester

Tudor Edwards 1n 1927 reported, 1n a series of seven operable tumours
vithin the chest, a case of this type, which was then described as a fibro-lipo-
arcoma This case was referred to later n a pubhcanon by Phillips who
fescribes two of h new growths and
ves an excellent summary of the hiterature with numerous illustrations He
uggests very reasonably that, although the various names used to describe
rrowths of this histological character commonly include the word sarcoma,
hey appear nevertheless to be non malignant 1n the usual sense of the word
ind th the sarcoma is a and should be dropped

There 1s nothing |n the clintcal history of these cases to distinguish them
rom other forms of benign mtrathoracic growths and radiologically they
eem to be indistinguishable from other fibrous tumours already described
[he opacities seen in the radiograms are smooth rounded, and well defined
vith sharp edges Lateral views show them to be situated 1n most cases in the
»osterior part of the mediastinum  The tumours vary considerably in size and
rom a pre-operative diagnostic point of view are most likely to be classed
vith the neuro-fibromata
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VI
CARCINOMA OF THE BRONCHUS
HISTORICAL AND STATISTICAL

HISTORY

IN an earlier work, published 1n 1930, I made reference to the historical
aspects of lung cancer, which, though apparently unknown to the earhest
authors of the Science and Art of Medicine, yet found their way into the
1 of the h century A ding to Adler, whose well-known
text-book on this subject must sl rank as a classic, the first publication of
results of autopsies on lungs which were probably the seat of cancer was due
to Morgagnt (1682-1772) The latter has recorded a remarkable description
of the case of a man aged about 60 who sufered from a blaod-stamed purulent

t tem 1n this case revealed a lung extremely
hard adherenl to the pleura and mediastinum, and the seat of a cancerous
ulcer Adler 1n his comments on this case has suggested that 1t was i all
probability an example of pnmary mahgnant growth in the lung That
Morgagni had seen the condition with which we are now familiar is probable
from the following extracts from an old translation of his original work
Referning to some observations on dropsy of the penicardiim he says
‘. nthe second observation there was a scirrhous glandular body which,
when the sternum was removed, appeared to be fixed by one extrenuty to the
tnferior lobule of the night lobe of the lung and by the other to the medrasti-
num and diaphragm® Later on he observes *the dropsy of the pericardium
was jomed with a dropsy of the thorax, and there were complamts of a great
load lymg upon the breast, heaviness of the chest, an oppressive pain at the
bottom of the sternum, strictures of the chest, anxieties and tightness of the
precordia and of the heart being pressed m as 1t were upon itself® To chest
Ph}'slcxans of the present day, well acquamtcd with the clinical phenomena
of n 1ts ad: d stages, the fc g description will
doubtless present a familiar picture Another interesting and Instructive
dccount 15 given by Huguenin, who quotes the observations of Boerftave on
the post-mortem examination of the body of the Marquis of St Auban, whose
death appears to have been due to the pressure of a large pleural effusion
The primary cause of this was evidently a pulmonary or bronchial new growth,
the exact nature of which does not seem to have been recognized, though
Corvisant, who records the case, apparently had 1n mmd the possiblity of 1ts
malignancy, since he remarks *je ne sache pas qu'on ait jamais obser\é un des

B 10m X
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organes pulmonawres dans un etat strictement squirrheux ou degeneré en
cancer’ Bayle 1n his studies of pulmonary tuberculosts appears to have
included cases in which malignant disease 1n the lung co-existed with the
nflammatory lesions, but ding to Hug the of the two
conditions and the recognttion of encephaloid cancer of the lung as a patho-
logteal entity were due to Laennec

INCIDENCE OF PRIMARY LUNG CANCER

In my onginal monograph attention was called to an mcrease in the
figures for resprcatory cancer, following the First World War, so remarkable
that 1t seemed drfficult to suppose that the rise in the frequency of the disease
was merely apparent and not real The vivid rmpression of an influx of cases
of pulmonary new growth gamned from personal experience 1n the out-patient
chinies of the Brompton Hospital had led to a survey of the literature of the
subject available 1n various countries From this 1t appeared that the per
centage of respiratory cancer in refation both to total cancer and also to total
autopstes had shown a steady increase from the latter part of the nineteenth
century up to the year 1925 or thereabouts To suggestions that this was
explicable by our improved methods of diagnosts the reply was given that the
alleged increase 1n the incidence of primary lung cancer was based not upon
climical records but upon actual post-mortem evidence, and that, since 1t
could hardly be argued that the morbid anatomsts of the earher period were
less accurate n therr descriptions and diagnoses than those of the present
generation, this explanation appeared, to say the least of 1t, to lose much of
1ts force

It 15 hardly necessary to reproduce here all the statistical tables which were
quoted at that time and which can easily be traced from the bibliography
mven at the end of this chapter a brief reference, however, may be made to
some of the more mportant details, which are still widely quoted The most
striking, perhaps, of all the graphs of the German figures 1s Kikuth's curve
(Table VI) showng the ncidence of bronchial carctnoma based on a survey
of 246 cases which came to autopsy i the Eppendorf Hospital, Hamburg
over a neriod of 35 years (1889 to 1923) .

of the most important continental centres.

From the United States one of the most mteresting contributions was a
paper by Barron giving his own record from the Department of Pathology
1n the University of Minnesota From 1899 to the middie of 1921 there were
13 cases of primary Jung cancer (1€ 0 29 per cent) From 1899 to 1911 there
was not a single case of carcinoma of the Jung in a sertes of 1333 autopstes
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From 1912 to 1918 inclusive there were 4 cases mn a series of 2 026 autopsies
(1e 02 per cent }, and from January 1919 to June 1921 (2 pertod of 23 years)
9 cases of primary lung cancer were found out of a senes of 1003 autopsies
{1t 99 per cent for thus senes)

TABLE VI Curve Hiustrating the Incidence of Primary Bronchual Carcinoma
at the Eppendorf Hospual, Hamburg (Kikuth Joc cir)
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Statisties 1 thus country up to the period of which we are speaking were
not on the same scale as those on the Continent and m US A but tended
nevertheless towards the same conclusion, viz that there had been & defimte
115¢ 10 the ined of pnimary h growths This ap d on the
face of 1t reasonably clear from the report of the Intérnational Cancer Con
ference held 1 London m 1928 (Dunn and Whate) from which 1t transpired
that the of cases of h cancer had d from0 94 m
the penod 1903-7 to 1 69 1n the penod 1923-7

In spre of the canvictions of thase constantly workmg on the chacal side
in chest hospitals whose practical experience of lung cancer as an mcreasingly
common phenomenon was in matked contrast to #ts unquestioned ranty in
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their student days, there was at this time no httle hesitancy on the part of
many 1n accepting the view that this disease was really on the increase The
correct interpretation of statistics 1s admittedly a special science and many
fallacies obvious to the expert are apt to be a constant pitfall to those who
have not had special traiming 1n this direction Some of these difficulties have
been cntically discussed by Passey (1935) in a review of the incidence of intra

thoracic new growths in the teaching hospitals of Great Britain He there
pointed out that, 1n so far as the autopsies in these hospitals might have been
and most probably were to some extent selected, conclusions drawn from the
ratio between post-mortem records of lung cancer and the total number of
autopsies performed mught well be misleading For example, a diminution 1n
the total number of post-mortem examinations performed per annum (and
this occurred 1n many of the large centres during 1914-18), alone might tend
to show a rise 1n the percentage of lung cancer based on total autopsies The
Leeds autopsies, 1t appears, underwent no apprectable diminution during the

TasLe VII Incidence of Bronclual Carcinoma (Huguenm, loc ct)

Worker Pertod Percentage
Stachelin (Basel) Before 1906 176
1906 to 1914 29
1914 to 1924 50
Seyfarth (Leip2ig) 1900 to 1906 50t
1907 to 1313 688
1914 to 1918 123
1919 to 1923 875
Furst half of 1924 155
Dora Hanf (Berlin) 1903 to 1906 33
1922 to 1925 75
‘Wahl (Berlin} 1947 to 1922 60
1922 to0 1927 3o
Kikuth (Hambur; 1910 10 1914 55
e ambure) 1915 to 1919 42
1920 to 1924 77
Probse (Zurech; 1906 to 191D 113
obst (Zunch) 1911 10 1915 3
1916 to 1920 612
1921 to 1925 717
1976 756
1919 to 1923 267
ks 1924 to 1927 663
1910 to 1914 22
Berblinger (fena) 1915 to 1919 29

1920 to 1924 83
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Furst World War, and the figures compiled by Bonser in regard to lung cancer
were remarkable in that out of all Enghish stattstics they alone fatled to show
the nise noted by other observers in this country A few years later, however,
Bonser reported an mcrease 1n the male inerdence as compared to the female,
and thought that this supported the view that the imncrease i lung cancer
was real

A vt et R T

per 100,000 living, and among females from 4 to 7 per 100,000, the sex-ratio
changing from about $ 4 t0 3 1 These figures for the capital as 2 whole ate
compared with those for the Central Tuberculosss Station, where excellent
diagnostic facifities have been available for alf patients throughout the period
115 shown that only a shight increase and no steady nise has been noted yn this
clue from 1936 to 1945, and that the sex-ratio 15 8 1 They conclude that the
wcrease in reported fung cancer mortality 1s chiefly due toimproved diagnosss
and may be expected to continue untl the sex-ratio reaches 8 1 1t woyld be
surprising 1f the diagnosts of bronchral carctnoma had not materially im.
proved, and some of the reported merease may well be due to thys cause, but
even the figures quoted for the Copenbagen Tuberculosis Station show an
ncrease which, for some age groups at least, is Sigmificant and considerable

If the increase 1n mortality recorded i all due to diagnosis, then several
thousand patients who died of this disease each year before, were recorded
under a false diagnosis, and some decrease has occurred which balances the
new lung cancer There 15 no ding decrease to be found

among the possible false dragnoses of mahignant disease, though 1t must b
adin ttad that tha m mbor af deathe nftrihnted 8 infart 2w 1. 5t be

PPAIPI - -
45 10 65, and that the mortality from tobar pneumonia, for ms:anccalw ;;5;;

15 decreasing 1s considerably greater among men than aAMong wamen
1 have mentioned these pomts for the sake of completenegs and 10 ord

that those of my readers who may be specially mterested i e gt {Or er
aspects of thus subject may not have cause to complain that 5]} releva “’( strcal
on the matter have not been faily represented Some of the detan nt views
the earhier part of this chapter were the subject of 2 goad gea of COS gtven i
at a time when there was no question m the munds of the Ploneers :l;oversy
surgery that primary bronchual carainoma was becomng 5 d° thoracic
common clinical problern not only m hospital but alsp 4 g ;S(Icssmgly
and that, whatever the disease mght have been m the pagy " :'azr‘:;;’::;
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Tasees IX anp X Cancer of the Lung and Pleura Deatl rate by Age groups

TabLe IX
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cancer 47 per cent had post-mortem the clinical di
before death being as follows certain, 37 per cent , uncertain, 26 per cent ,
unknown, 15 per cent, and not stated, 22 per cent

Companison has already been made between the incidence of carcmoma
of the bronchus and that of carcinoma of the larynx It ss also of mterest to
note the relative incidence of gastric and lung cancer wn autopsies performed
at the Chanty Hospital over an eight-year period Thus 1s Hllustrated in Table
XIII from a paper published by Oschner and De Bakey (loc cit)

TasLe XU Incidence of Lung Cancer Compared with that of Gastric Cancer
{Oschner and De Bakey)

"’ 28 MALIGNANCY INCIDENCE IN CHARITY

AN HOSPITAL AUTORSY SERIES

93 37 £5) 35 36 37 38

£
YEAR
The number of cases which 1n the last few years have appeared mn the out
patient departments and wards of the big London hospitals, urgently demand
1ng prionty in view of the increasing possibilities of successful surgical treatment
1s truly appalling While admitting the difficulty of the correct interpretation
of statistics and the numerous possible fallactes incidental to ther study,
1 cannot but feel that some of the most recent figures quoted can hardly
fail to corroborate the opinton prevalent among chest spectalists that cancer
of the lung, which 1n the nineteenth century was an acknowledged rarity, even
1n the post-mortem room, has now become an extremely common disease
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CARCINOMA OF THE BRONCHUS
PATHOLOGY AND AETIOLOGY

HISTOLOGY

THE proper histological differentration of primary malignant growths of the
respiratory tract is a matter of no little difficulty 1n the last few years a vast
amount of literature has appeared on the subject, on which there are still
some differences of opinion among various authors The MICroScopIC appear-
ances 1n individual lung cancers may vary considerably, the tendency to
metaplasta being, perhaps, somewhat greater than tn similar growths found
elsewhere in the body Although numerous types of cell may be seen 1n any
one tumour, 1t 18 usual to classify these growths according to therr main
structural characteristics, and most authorities are now agreed 1n recognizing
three chief groups, the plastic the adeno , and
the squamous carctnomata, i each of which one type of cell 1s generally
predominant

The anaplastic (dvemAdogew—to form anew, to remodel) growths include
1n all probability those which were formerly described in Adler’s onginal
monograph as lymphosarcomata of the mediastinum and which were later
designated by Barnard *oat-celled carctnomata’, Therr cells are for the most
part oval or spindle shaped, with relatively large, deeply stainng nucler and
Iittle cytoplasm, though cuboidal, coll or types of cell may
also be seen 1n the same tumour mass In the adeno carcinomata the cells are
mostly spheroidal or columnar, but other forms may also be seen The
squamous-celled growths are sumlar to the eprtheliomata found 1n other
parts of the body, the cells being mostly of the large polygonal vanety, with
paler starming nucler and relatively more ¢ytoplasm than 1n the oat-celled
type of tumours prickle-cells may be seen, and sometimes there 1s evidence
of keratinization  (See Figs 50 to 53)

The anaplastic growths would seem to be on the whole the commonest
among the primary lung eancers In Barnard s origmal paper only 7 out of the
19 malignant tumours of the Iung and mediastinum discussed were obvious
carcinomata Of 68 cases examined by Duguid 32 (1€ 47 per cent) were
described as being of the oat-celled variety, the remamder including the
large celled alveolar type and the squamous carcmoma Willis, m 2 rec;m
Iistological review of 84 autopsy cases, gives the following analysis of s
findings in different parts of the growths, pnmary and secondary
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TaBLE XIV T)pes of Gronth 1n Bronclial Carcinoma (Willis)

Type of grow h \ Aumber | Per cent

]

‘Anaplast ¢ care noma only includ g oat celled sp ndle celled sphero dal

celed and pleomorph c-ce lo 37 4
Adecno-carcinoma only includ ngac nar pap llary muco d and 5 gnet 1 ng

stracture 6 19
Squamous carcinoma only 12 | 133
Comb ned anaplast ¢ and adeno carc noma 8
Commb ned anaplast ¢ and squamous carc noma 5 6
Comb ned anaplast ¢ squamous and adeno-carc noma 4 \ 476
Comb ned squamous and adeno carc noma 2 233

Total [ & o934

Origin There was at one time a certain amount of dispute about the actual
site from which these tumours onginated and some authonities mantained
that the growth of cancer from alveolar epithehum though not proven was
at any rate a possibility This view 1s no longer entertamed and it 1s now
generally accepted that all so called pnimary lung cancer 1s 1a reality bronchral
cancer the growth of whatever type having its ongin m the bronchal
epithelium or in the deeper glands of the bronchial submucosa In those cases
1 which the mamn tumour mass appears to be situated within the substance
of the lung itself without obvious 1nvolvement of the mam broncht or of thetr
larger branches 1t1s presumed that the grow th has started 1n one of the smaller
peripheral bronchial divisions and has thence spread gradually into the lung
parenchyma Growths thus penpherally situated do not as Willis has
pointed out differ either i their histological structure or i their general
behaviour from those whose ongin from a bronchus 1s obvious there no
longer appears any adequate evidence or reason to suppose that any primary
lung cancer oniginates from the pulmonary alveoli

Gross Morbid Anatomy From the chrucian s point of view the histolog cal
classification of lung cancer possesses but a ltmited 1mportance It may be
said perhaps that on the whole the outlook for surgery in squamous car
cinoma of the hus 15 hat more ble than 1s the case with
growths of the anaplastic type in so far as the former seem to be slower
growing tumours with less tendency to early and widespread metastasis This
however 1s a very general statement and in practice there will be found
The study of the naked eye morbid
anatomy of lhls disease does matenally help our understanding of its

p of the devel of the climical picture and of some of
thy {ties that may be bothin thecl 1and in the radiols
exammation of these pat ents

In a large proportion of cases the growth has a more or less typical site of
ongin a few centimetres below the division of a main bronchus at the point
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where the smaller bronchs take off At autopsy the man portion of the growth
1s found as a nodular mass sttuated at the hilum whence 1t may be seen
spreading out fanwise toward the periphery Thick, continuous, whitish cords
may be seen radiating from the hilum 1nto the lung substance and following
the divisions and sub-divisions of the bronchus down to the smallest branches
Somettmes a large portion or even the whole of the lung may be entirely
replaced by growth, which appears as a solid mass of white or yellowrsh-
white material encirching and obstructing the bronchus (Fig 54) Occasionally
2 mam bronchus 1s completely occluded, and growth can be seen spreadmg
over the carmna mto the lumen of the opposite bronchus The main mass may
on the other hand be confined to one lobe (very often the right upper lobe),
being more or less sharply delimited by the interlobar septum Some growths
are found almost entirely within the lumen, with hittle evidence of external
spread beyond the bronchral wall, though large masses of malignant lymph
nodes may be present mn the posterior mediasttnum In some instances a
spread of the growth occurs along the bronchsal wall involving the bronchial
tree for a constderable distance, even down to the smallest peripheral
divisions, without any appreciable encroachment upon the surrounding lung
parenchyma (cf Fig 55) The peripheral tumours, which onginate in the
mucosa of one of the smaller bronchial divisions, are seen as round or oval
masses, more or less 1bed, within the sub of the lung
occastonally occupying the greater part of a lobe, but not tvolving the hilum
Sometimes the actual primary mass n the bronchus may be very small, its
true nature being determuined only by subseq mIcroscopie
though metastases n the regional lymph-nodes and elsewhere may have
already occurred

When the lung tissue has been extensively mnvaded, the growth 1s often
found to be soft 1 the centre and the whole mass may contain rregular
cavities with coarsely granular walls continuous with those of the bronchus
Such cavities are usually filled with pus 1n which may be found broken down
Iung tissue and portions of growth Where the main mass 1s confined to the
hilum there 1s often a considerable degree of bronchial stenosis due to
extrinsic pressure by the tumour, and in such circumstances there may be
br f 10 the corr lungarea distal to the obstruction
Not nfrequently the primary bronchial growth 1s relatively small anddlhe
marn mass, conststing of secondanly affected lymph nodes may be foun lxln
the medastinum, 1n some cases infiltrating the pericardium and roots of the
great vesscls, or cven penetrating nto the auricles of the heart, 1n which 1t
appears 1n the form of nodules in the mterior

Some of the main features of the gross morbs
accompanying illustrations, Figs 54-6

d anatomy may be seen in the
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Site of Growth. The general expenience of most observers has been that the
right lung is affected more often than the left, and the upper lobe rather more
than the lower lobe, but there is no very constant or striking difference in

G S4 Macroscopic appearances 1 primarv lung cancer The main bronchus 1s completely
octluded by the growth which has spread out into the substance of the lung (Drawing of specimen
10 the Brompton Hospital Museum ) (From Davidson's Practical Manual of Discases of the Chest )

ether of these respects In Simpson’s series of 139 cases the right and left
lungs were involved with equal frequency (tight, 69, left, 70} The upper lobe
was affected more often than the lower (upper, 41, lower, 29, indeterminate,
67) In my own series of 107 cases at Brompton the right lung was affected
1n 59 and the left lung 1n 36 In 12 cases the growth was more or less centrally

placed, chiefly in the mediastinal region and not mvolving one side more than
Bm M
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the other Kikuth (1925) gave the following distribution night upper and
middle lobes, 38; right lower lobe, 35, left upper lobe, 31, left lower lobe, 30
More recent figures are given by Willis whose 84 cases were distributed as
follows nght lung, 45, left lung, 36, at the bifurcatton, 2, diffusely, 1 He
quotes Simon’s 2,177 cases night lung, 1,147, left lung, 992, both lungs, 38,
the Jobar distribution of 649 tumours being night upper lobe, 169, nght mddle
lobe, 70, right lower lobe, 119, left upper lobe, 179, and left lower lobe, 112
Metastasis. More important by far than the site of the primary tumour 1s
its behaviour especially with regard to 1ts rate of growth and its tendency
to d by The f and the wid d distrbu-
tion of metastatic deposits from bronchial carcinoma are recognized by all
writers who have published senies of cases, and there 1s general agreement as
to the relative frequency with which distant regions are mvolved Apart from
the regional lymph nodes, the liver appears to be the commonest site after
the liver come the lungs themselves the bones, the bramn, the kidneys and
suprarenals, the pancreas, the heart and pericardium, the thyroid, colon,
stomach and spleen, the gall bladder, and the ovaries The lymphatic glands
are almost always affected at a fairly early stage In Stmpson’s series the hilar
or mediastinal glands were mvolved in 104 out of 139 (75 per cent ) and m
Willis’s series 1n 76 out of 84 (90 per cent ) In some cases, as we have already
observed, the main mass seen at autopsy 1s formed by the postersor medr
astnal lymph nodes which are infiltrated with carcinoma, the orgmal
bronchial tumour being still relatively small Thes 1s a common finding with
growths of the oat-cell type, which tend to metastasize early and widely in
companson, for example, with the sq If, as
happens, a prtmary growth near the root of the lungs spreads by direct
extension nto the mediastinum, 1t may be a matter of some difficulty at first
out of a large mass which has mvolved the pericardium and mam blood-
vessels to distinguish the regional lymph-nodes from the primary mass tself
The tumour may spread to the sup. lar glands, Iy to the
.l
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during Iife, even before obvious climical evidence of intrathoracic disease)
The central nervous system 1s also a frequent site of secondary deposits which
may be the first source of manifest symptoms (cf Chap VIIL p 94) The
pleura may be the site of multiple secondary nodules or 1t may be involved
by direct extension of the primary growth The bones are often affected, here
agam this 1s sometimes the first cause of symptoms during life and may be
a source of distressing errors 1n diagnosis
Of the rate of growth and general course of bronchial carcinomata 1t 1s
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difficult to speak with precision, so great 1s the vanation 1 these respects of
the behaviour of individual tumours Some are relatively slow, others rapid
m their growth Some give nise to early and widespread metastases (this
seems to be more especially the case with oat-celled tumours), others do not
It 15, of course, Impossible to be dogmatic on the point, but the squarnous
carcinomata, as we have already remarked, do appear to be somewhat less
rapid 1 theiwr growth and less ltkely to dissemmate early, and for this reason
are usually regarded as somewhat less unfavourable from the therapeutic
standpoint Rienhoff in an analysis of 181 consecutive cases of primary lung
cancer 1n which operation was performed gives figures which tend to support
this view His cases are divided histologically into two main groups, (a) the
squamous carcinomata and the ‘flat cell’ carcinomata, and (b) the adeno-
carcinomata, with which were included the cylindncal-celled and oat-celled
types The first of these groups comprsed 64 per cent of the casesin thissertes
and thesurvivalrates based on the hustological characters of the growthsshowed
that the squamous and flat-celled types lived a greater length of time than
the others The experience of most thoracic surgeons would appear to be
similar

Judging from vanious statistical tables the expectation of life 1 bronchual
carcinoma from the time of the appearance of symptoms 1s approumately
a year at most, the average bemng nearer 6 months This, of course, gives no
indication as to the rate of growth of the tumour since we have no data which
enable us to estimate how long 1t has been 1n existence before 1t has given
rise to symptoms There 15 reason to think that 1n some instances 1t has lam
dormant 1n the body for a constderable period of time Willis (1938) reported
one case 1t which a small and unsuspected growth was thought to have been
1n existence for 83 years 1t was discovered at autopsy

AETIOLOGY

The actiology of primary lung cancer has been and still 1s the subject of
much speculation Apart from the conventional consideration of figures

relating to age and of and of q of heredity, trauma,
occupation, and so forth, which bulk largely in the discussion of most cancef
problems, the preval of resp y¢ has led to the

of numerous hypotheses, chiefly concerned with supposed sources of irnta
tion of the respiratory tract, 1 order to account for it
The details regarding age and sex incidence are not 1n depute]All reg-’l:;::
figures show an undoubted preponderance of males ever [emab 1es. :ma e
average age appears to be round about 50 The following tables may

taken as representative
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TABLE XV Age incidence of Primary Lung Cancer i 173 cases (Duguid)

8o ofcases | Agesperiod | Percemt | No of rases | Age-period [ Per eent

3 under 2t 29 kX 46-50 190

9 2t-5 52 25 515 1445

13 26-30 EE] 25 36-60 1445
1 31-5 636 5 81-5 29
20 3640 1ss i 6 66~70 3s

27 41-5 156 | 1 7S 058

TABLE XVI  Age tncidence of Primary Lung Cancer m 107 cases (Davidson)

Mo of cases | Ageperiod | Percenr | No of cases | Ageperiod | Per coms
2 under 2t 187 20 46-50 187
2 25 187 ] 55 130
4 26-30 374 16 56-60 150
1 38 1028 s 65 567
9 3640 341 0 66-70 1]
21 41-5 1962 Y 1 l s 093

2 cases were aged 75-80 = 1 87%,

Wallts observes that Jung cancer affects rather younger people than most
other varieties of carcinoma he grves the following figures for his senes of
84 autopsy cases

Tante XVII Age-wncidence of Prunary Lung Cancer i1 84 cases (Willis}

Decade | 3rd | 4 | s 6, 7h | 8k | 9 | Towl
No of cases I s 15 31 7 3 1 M
Per cent | 1 é 18 f 37 2% 1 1 100

‘The condition s rarely found in the very young but a few examples are
recorded 1n the 1 Hauser, g the three
instances of primary lung cancer m infancy, one 2 boy of 53 months
{McAMowme), one a girl of 16 months (Schwyter), and a third n a female
infant aged 16 months (Beardsley} he adds a case of his own, a carcinoma
of the left lung m an mfant of 17 months

Primary lung cancer 1n a gt of 9 years 15 recorded by Dick and Miller,
another case 1n a gul of 4 years and 4 months 1s given by Field and Quiliam
The tableonp 86 (Table XVII[) of cases under 21 years of age collected from
the literature by Hauser, 15 among the most recent records

The various statistics show Iittle material varation tn regard to sex
meidence Seyfarth gives the male~female ratio as 5 73 to 1 (303 cases), Probst
443 to I (76 cases) Katz 3 to | (56 cases) and tn ths country, Dugud 6 3
10 L (175 cases), Simpson 4 to 1 (139 cases), Brompton Hospital (Davidson)
510 1 (107 cases), Willis 5 to 1 (84 cases)
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TaBLE XVIH Concer of Lung tn Childhood and Early Adulr Life (Hauser)

Author Year [ dge | Sex | Histology
Werner 1891 19 { F { Carcinoma
Horn 1907 18 F { Adeno-carcinoma
Hirsch and Ryerson 1928 5 M | Carcinoma
Simpson 1929 13 | A | Carctnoma
Kulduffe and Salasin 1933 14 | M | Carcinoma
Goutd 1934 10 | M [ Carcinoma
Cathala and Ducas 1935 10 [ M | Malignant embryonal tumour
Lerebullet Garmier and Courtial 1935 s F | Carcinonta (small-cell)
Cardelte et a) 1936 11} M | Carcinoma (smalt<celly
Adamson Boyd and Cameron 1936 19 M [ Anaplastic carcinoma

General Considerations The lterature of the last 25 years reveals an
exhaustive study of the various factors that have been supposed, nightly or
wrongly, to have some bearing upon the development of cancer of the lung
i man A word may be said here on the afleged mportance of previous
respiratory infections, e g p bronchitss, infl &c, on which
m earker commentaries no little stress was laid Much of the force of the
arguments adduced 1n favour of the actiological importance of these diseases
was lost when the fi of pul ry collapse in bronchial carcimoma
was more fully realized There 1s no doubt that attacks of so-called pneu-
monia or fluenza which appear mn many of the cimical hustones, are in
reality phenomena associated with lobar or segmental coliapse, with accom-
panying infectton, following obstruction of a bronchus by a prmary growth

The association between tuberculosis and lung cancer has been noted ;n
a few instances 1t ts true that the two conditions may coexst but the pro-
porton m which tubercle 15 found s very small and there seems no reat
ground for supposing that there 1s any causal connexion between the two
conditions Heredity, trauma, and other general factors have been discussed,
but no evidence has been forthcoming to indicate that these have any spectal
significance

In recent hiterature the twao factors which have recesved most attention are
occupation, and the possible effects of chrome irntants on the respratory
tract An enormous amount of work has been done on the cfassxﬁcalwn,oﬁhe
occupations of persons dying from respiratory cancer Kennaway and Kenna
way tvestigated the details over the period 1921-32, and in 2 Jater papes they
dealt with further figures for the succeeding 6 years and presenl)cd the‘_dm:x
for the whole 18-year period 1921-38 The occup
63, and embraced about 30 per cent of the male popu! H
and upwards The detatls of these papers are exhaustive and deserve the moéj
careful study, but the authors are unable to reach any concluson that wc:xhe
Justify some of the notions that have been popularly entertamed regarding

Iation of 20 years of age
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relation between lung cancer and occupational or environmental factors One
of thesr conclusions may be quoted by way of examplé

A group of open air occupations where there is exposure to the dust of roads has
rat os above 100 for cancer of the lung and of the larynx with the exception that motor
drivers have a normal hability to cancer of the larynx But the comparative incidence of
cancer of the lung 1s not increasing distinctly i any of these cccupat ons and 1n the
Paviours street masons concretors and asphalters there has been a distinet falf 1n the
rato

The possible effects of inhalation of tar fumes of petrol &c have long
constituted a favourite topic for argument kennaway and Kennaway 1n their
last report note a tendency to increased prevalence of lung cancer 1n workers
exposed to coal gas and tar but say that i the later period studied the
1ncidence was not found to exceed two and a half times that of the general
population They further remark— experimental pathology has not yrelded
any conclusive evidence on this question (possible causes of cancer of the
lung 1n man) as 1t has done i the case of the occupational cancers of the
skin Most of the laboratory work such as that of Argyll Campbell has been
done on the mouse 11 which species the neoplastic factors in the lung are
certamly different from those 1n man

The frequency of lung cancer among the workers 1n the Schneeberg mining
districts in Saxony has been recognized for many years and reference 1s made
to this by practically all writers on this subject A very full communication by
Reostoski and his colleagues 1n 1926 showed that pnewmonokoniosis was
common 1n these workers X ray examination revealing two main groups (a)
pure k and (b) with shadows suggestive
of neoplasm Out of 154 cases mvestigated 21 died during 3} years observa
tion and 1n 13 of these (1 62 per cent ) carcmoma was found at autopsy
The Schneeberg dust contains metaflic sulphides of won and arsemudes of
cobalt and nickel together with much quartz other stony constituents and
particles of steel from the tools It 15 also noted that the radium content
1s unusually high A very high meidence of carcinoma of the lung 1s also seen
among the workers 1n the radium mmes of Jochymov 1n Czechoslovakta The
general conclusion by the most recent workers 1s that of all these possible carci
nogenic substances radon 1s probably the most important

In the above paragraphs I have attempted no more than the most general
outline of the work that has been done on the environmental factors which
may be concerned 1n the development of respiratory cancer for the details of
which readers must be referred to the various origial publications mentioned
1 the bibliography It still remains true that the cause of bronchiat carcinoma
1s unknown and that no adequate scientific evidence so far s available to
enable us to associate 1t with any known spectfic causative or aggravating
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Sir Willam Gull a few years later gives an account of 2 man of 61 admutted
to Guy’s Hospital, emaciated and cachectic, who had been ill for 4 months
with pain in the right side but without cough On examination the night side
of the chest was completely dull on percusston, the whole side being flattened
and the infraclavicular space depressed On auscultation no respiratory
murmur was audible at any part on this side, nor could any tactile vibration
or vocal resonance be detected At the post-mortem exammnation of this
patient the pleura was found to be universally adherent, and there was fibrous
thickening and induratton (? malignant) around the bronchus, mvolving the
trunk of the right vagus and the branches of the pulmonary plexus The
pulmonary tissue was consolidated 1nto a state of grey and rron grey hepatiza
tion, and 1 the lower part of the upper lobe was a large sloughing cavity
from the breaking up of the indurated tissue The left lung was healthy In
his commentary on this case Gull notes that the diminution m the whole
volume of the lung, as shown by the flatteming of the chest and falling 1n of
the infraclavicular space, was probably caused by the collapse of the tissue
which followed upon paralysss of the bronchi [s«c] He concludes as follows

“The chief pomnt worthy of note tn the phystcal diagnosis 1s that when the paralysed
bronchi become choked the respiration in the part 1s greatly enfeebled, if not altogether
absent and hence there are no mdrcations from the entrance of the air of the state of the
pulmonary ussue There may be dutlness on percusston, absence of vocal resonarce and

P y murmur and of the chest not because there is effuston of flud or
some cancerous or other growth but because the broncht are obstructed and 1mmobile
and the tissue of the lung consolidated *

The above are taken from among some of the famous descriptions by well-
known climicians of the condition with which we are familiar at the present
day, but which to them was undoubtedly a ranity The following case of
advanced cancer of the lung remarkable for the somewhat unusual duration
of the mamfest symptoms, may be cited as an example of a chnical picture
which 1s not uncommon

A man aged 47 was seen 1n the out-patient department at Bromptonn June
1922 with a Iistory of pamn n the chest and cough dating approximately
from an attack of so-called influenza with pleunsy m the previous February
On examiation of the chest the whole of the Ieft side m front and belnd
was dull on percussion, except at the apex Breath-sounds, vocal resonance,
and tactile fremitus were practically absent The heart was displaced, bcm%
drawn completely over 1o the left side He was adrtted with a diagnosts :l
“fibrosts of the lung and old pleurisy” X-ray exammation showed a gelr:crm
diffuse opacity of the whole of the left side of the chest After iwel:: :/as
hospital hus general condition seemed much improved and m October hel e
transferred to a convalescent home On s return to London a month fa
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he had a sudden fit of coughing and brought up about half a pint of yellowish
fluid contaimung streaks of blood When he was examined again 1n the out-
patient department shortly after this, the extent of duliness on the left side
of the chest seemed app by Jess, and re by X-rays showed
{hat the opatity previously noted had cleared cm\s\etm\;\y Tt was \\\mxg\\&
that he must have had either an interlobar emp, oral d

abscess that had ruptured 1nto a bronchus, and after a surgxcnl consunahon
it was decided that, since there had app been ad! no
further mtervention was 1ndicated at the moment Thus patient continued to
attend at intervals and kept i comparatvely good health until March 1924,
when he agam had a sudden fit of coughing and brought up about an egg-
cupful of pus He was readmutted for nvestigation the chest was explored
with a needle on two occasions without resuit About this time he had begun
to suffer from severe dyspnoea which frequently came on in sudden paroxy-
smal attacks There was some srregular pyrexia (97 4 to 100) A blood count
on Apnl 4th showed the following picture

Red cells 3200 000
Haemoglobin 90°,
Cofour index 14
Total whue cells 15000
Differential count
Polymorphonuclears 643%
Small lymphocytes 227%
Large lymphocytes 93°,
Eosnophiles 33%
‘Basophiles 040,

The chest was explored again with a needle on April 12th, but only a small
bead of pus was obtaned which ytelded no growth onagar culture No tubercle
bacilh were found Examination of stamed films showed numerous pus cells,
no grant cells were seet In view of the leucocytosis and the pyrexia, as well
as the previous history of expectoration of pus, it was decided to explore the
chest under a general anaesthetic This was done, an aspirating needle being
put mto the chest postenorly at the level of the 5th mterspace Purulent flmd
was found A portion of the 5th nb was resected, the explorng needle being
left en sitee The parietal pletra being free, contrary to expectation the wound
was packed with gauze and the patient was returned to the wasd Aboust a
week later the wound was re opened and the pleura incised and the lung
explored at the site at which the pus had been aspirated No more pus was
found after repeated exploration in various directions Two days later during
the dressing of the wound a considerable discharge of thick pus occurred
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The discharge contimued in gradually decreasing amount and by May 18th
the wound appeared to be healing On May 26th he had a sudden attack of
pam n the night lumbar region, and also complaned of dyspnoca From this
time onwards paroxysmal attacks of dyspnoea occurred with mnereasing
frequency and were often brought on by the shightest exertion On June 19th,
1924 e had an unusually severe attack and after a quarter of an hour of great
respiratory distress he collapsed and died
At autopsy an extensive carcinomatous growth was found nvolving the
whole of the left lung, completely occluding the left main bronchus, and
spreading over the bifurcation of the trachea mto the nght bronchus The
glands in the posterior mediastinum were infiltrated with growsh The mam
mass of growth m the lung was cheesy and was breaking down It extended
wnto the pericardium and jnvolved the ventricular muscle to some extent
1 have quoted 1n some detail the notes of the above case 1n order to gne
the reader one reptesentative picture of lung cancer as 1t appeared nearly 30
years ago, at 2 ime when a fresh interest in the subject had been awakened
by the unusuaf number of cases that were b to make their app
with alarming regulanty Practically all the cases diagnosed at that period
were 1n a fauly advanced stage of the disease and would have been found
wnoperable had they been subjected to exploratory thoracotomy In view of
the fact that 1n practice today a very large proportion of the patients who
consult a specralist for this condition fall into a similar category, it may be
useful at this pownt to recapitulate the general chinical and radiological features
which then formed the basis of diagnosts and on which the practitioner still
has to rely 1n a large number 1f not mn most of the cases that come o his
notice
History and Mode of Onset. Occasionally one still sees patients in whom an
mtrathoracic cancer has advanced to such a pOll‘lt as to cause gross pressure
effects, but who have not sought medical advice until the corresponding
Tespratory embarrassment has become really distressing In others the chmcn;
history and physical exammation suggest the pressure within the chest of
some localized suppuration, € g an empyema of a lung abscess (¢f the “;e
quoted above) Not only the first ind; of anything amiss ;“ ;
onset of a pleural effusion A number of patents seek advice prmari yhor
account of sudden haemoptysis, usually shght, the cause of which has ett! cr
not been determined or has erroncously been thought to be ‘“ber‘:"l‘és" o
the lung In a great many instances the onset of illness s slow and mdsn lciu;;_
tn fact thus group of patients, who often present no gross lncal £v; henca o
Sersous structural disease 1n the chest, forms perhaps the majority of the cas
of bronchial carcinoma which escape detection the garher stages s
This rough practical classfication of lung cancer 1nto the five masn group!
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above mdicated will serve to simplify the problem to some extent from the
practitioner’s pownt of view, and smce, as we have sad, the majonty of cases
that he sees are likely to faii under one of these five headings, I have thought
1t useful to retamn 1t Before discussing mn detail the symptomatology and
physical signs, I would make some further brief general observations on each
of these five groups
1 The picture of a patient with obvious and advanced ntrathoracic cancer
15 remumiscent of some of the descriptions given 1n the older text-books of
genem\ medicine 1n the days w‘nen primary malignant fesions of the fungs or
hus were an ack d ranty, and post tem sp of the
condition wete, even in the larges\ pa(holuglcal museums, few and far between
Nevertheless, tases are still occasionally encountered in practice Respiratory
distress 15 often extreme, the patient may be cyanosed, evidence of pressure
on the supenor vena cava 1s seen in the presence of large, distended, superficial
veins on the antenor surface of the chest, with oedema of the upper imbs and
even of the chest wall Immobility of one side of the chest with stony duliness
on and complete absence of breath ds, vacal and
tactile vocal fremitus indicate the replacement of the normal spongy lung
tissue by 2 solid mass In addition there may be large hard fymph nodes 1n
the supraclavicular fossae and/or 1n the axillac. and irregular enlargement of
the liver, owing to extenswve metastatic spread of growth via the lymphatics
The general picture 15 similar to that in advanced cases of Hodgkin's disease,
aortic aneurysm, bemgn ntrathoraaic growth, or other conditions 1n which
mechantcal pressure on vital structures occurs from any targe abnormat mass
within the thorax In most instances the patient’s distress 15 obvious, but
occasionally, though the physical signs of pressure are unmistakable, he may
be relatwvely free from discomfort and unaware of the gravity of his condition
2 In not a few cases of intrathoracic suppuration the underlying cause of
the trouble 15 not immediately obvious and 1n such circumstances the pos-
sibility of & malignant neoplasm must always be borne 1n mind, especially
1n middle-aged or elderly patients The case-report which 1 have already
quoted gives an example of this Some of the slow growing bronchial car-
cinomata give mise to no symploms until the growth begins to break down
when cough, pyrexia, and the appearance of an abnormal intrapulmonary
opaeny in the radiogram combine to give a picture suggestive of an inflam
matoty lesion 1n the lung A diagnosis of lung abscess may be made, correct
ndeed so far as 1t goes, for the abscess may in fact be present, but mncomplete
since 1t fails to indicate the true underlying cause winch, even 1f 1t has been
suspected at first, may not perhaps be demonstrated until 1t 15 disclosed by
an exploratory operation, or even until necropsy
3 Pleural effuston 1s sometimes the first indication of a growth of the lung
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The discharge continued 1n gradually decreasing amount and by May 18th
the wound appeared to be healing On May 26th he had a sudden attack of
pain in the right lumbar region, and also complamed of dyspnoea From this
ume onwards paroxysmal attacks of dyspnoea occurred with inereasing
frequency and were often brought on by the shightest exertion On June 19th,
1924 he had an unusually severe attack and after a quarter of an hour of great
respiratory distress he collapsed and died

At autopsy an extensive carcinomatous growth was found involving the
whole of the left lung, completely occluding the left mam bronchus, and
spreading over the bifurcation of the trachea 1nto the nght bronchus The
glands 1n the posterior mediastinum were infiltrated with growth The main
mass of growth 1 the lung was cheesy and was breaking down It extended
1nto the perrcardium and mvolved the ventricular muscle to some extent

I have quoted in some detail the notes of the aboye case 1n order to give
the reader one representative picture of lung cancer as 1t appeare’d nearly 30
years ago, at a time when a fresh interest 1a the subject had been awakened
by the unusual number of cases that were t to make their app e
with alarming regulanity Practically all the cases diagnosed at that period
were 1 a farly advanced stage of the disease and would have been found
noperable had they been subjected to exploratory thoracotomy In view of
the fact that in practice today a very large proportion of the patients who
consult a specialist for this condition fall 1nto a siilar category, it may be
useful at this pomt to recapitulate the general chimeal and radiologieal features
which then formed the basis of diagnosts and on which the practitioner still
has to rely 1 a large number 1if not 1n most of the cases that come to hts
notice

History and Mode of Onset. Occastonally one still sees patients 1n whom an
ntrathoracic cancer has advanced to such a point as to cause gross pressure
effects, but who have not sought medical advice until the corresponding
respiratory embarrassment has become really distressing In others the chmcn}
lustory and physical exammation suggest the pressure within the chest of
some localized suppuration, e g an empyema or a Jung abscess (" the ca;f
quoted above) Not uncommonly the first indication of anything amuss ;s the
onset of a pleural effusion A number of patients seek adwvice primartl yhon
account of sudden haemoptysss, usually shght, the cause of which has ext e;
not been determined or has erroneously been thought to be tuberculosis of
the lung In a great many 1nstances the onset of illness 1s slow arlld m;ldlc‘;u;l,‘
1 fact this group of patents, who oftert present no gross chinical evr hen e
serious structural disease mn the chest, forms perhaps the majorty of the ca
of bronchial carcinoma which escape detection mn the earlier stages oups

This rough practical classification of lung cancer mnto the five matn group:
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examination has shown that death was due to the deposit in the brain of
metastatic tumours ongmating from a pnimary malignant growth in the
bronchus which had caused no mamfest respiratory disturbance durmng life
‘Wyburn Mason has recorded 3 cases of bronchial carcinoma presenting as
a polyneuntss, the p y beng letely 1n ab the
patients having come for advice solely on account of therr neunitic pamns

Efiman and othets have noted cases of gross pulmonary ostec-arthropathy
associated with Iung cancer 1 which the lung tumours were practically
symptomless In one at least of Ellman s cases the jont condition improved
rapudly after a successful lobectomy, and 2 years later the jomt and soft
tissue swellings had almost completely subsided The dxagnosm of bronchral

was sub: d after the ot by

of the tumour

Symptomatology. The symptoms of lung cancer vary considerably m
dividual cases and my expenience has led me to the conclusion that despite
the various statistical tables of their relanive frequency they can only be
described 1n general terms One of the best summaries 15 that of Harnett,
based on figures supplied by the Brtish Empire Cancer Campaign In a
statistical survey of 1063 consecutnve cases he gives the first symptoms,
arranged 1 order of frequency, as follows

TABLE XIX Relatne Frequency of n Bronchial Carcinom
(Harnett)
Furst symptom [ cases | percem
Cough 329 321
Pan 1n Chest 190 185
Symptoms of pleurisy or 1ntrathoracic infection 95 93
Dyspnoea 92 90
General asthema 90 88
Haemoptysis 8 87
Symptems due to metastases 7 69
Dysphagia or regurgitation 18 18
‘Hoarseness and other symptoms 35 15
Pressure symptoms 12 12
Discovered on examination or at autopsy 3 22

He notes further that 46 per cent of the patients consulted a doctor within
1 month and 64 per cent within the first 3 months of their mitial symp-
toms In 21 per cent of the cases 1s was impossible to determune this interval,
since the pattents had complained of a chronic cough for several years

I am 1inchined to think that even the most carefully compiled tables of
symptoms are apt to be a hittle misleading since out patients are notoriously
vague 1n their statements and descriptsons, which are prone to vanation on
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m a patient who has not previously complained of anything suffi to
induce him to seck medical advice, though on taking a complete history of
the 1llness one may elicit a story of other symptoms which hitherto he has
not thought 1t worth while to mention As 1n young adults the commonest
cause of a primary pleural effusion 1s an underlying tuberculosss, so i older
patients, e g from 45 to 60 or thereabouts, pleural effuston should always
raise the suspicion of primary lung cancer, and if the effusion 1s found to be
unuformly blood-stained, this 1s almost pathegnomonic of malignant disease
n the chest

4 Blood-spitting 1s a common imtral symptom, and cases which come
under this heading are of special importance since they account for an
appreciable proportion of mnstances of haemoptysis of uncertam ongin with
which sooner or later every general practitioner 1s faced and which are fre-
quently attributed to pulmonary tuberculosis, sometimes n the absence of
any adequate evidence The age of the patient may be of considerable signifi-
cance Asin young adults the causeofh ptysis is undoubted!!
tuberculosts of the lung, so 1n older patients 1t only too often denotes 2
bronchial carcinoma, and the suspicion of this should not be lessened by the
absence of abnormal physical signs or even of pathological adventitious
shadows 1n the radiogram

5 Those patients whose history of respiratory symptoms 1s long and

d and whose mal leston has been diagnosed as a simple chronic

bronchitis, are among the more difficult problems of dragnosis the prac-
titioner's task being rendered none the easier by the fact that physical signs
are often 1 and the symp logy has httle to distraguish 1t from
that of the ordinary bronchitic who represents such a large proportion of the
doctor’s regular chentele

There 1s one other group to which a brief reference may be made here, and
which may sometunes be a source of difficulty from the diagnostic standpomnt
It 15 recognized that i cases of 1c deposits of ¢ m
the central nervous system the most frequent stte of the pnmary growth s the
bronchus Ferguson and Rees 1 1930 reported a series of 9 cases of un-
suspected primary bronchial carcinoma with secondary deposits 1n the rlgmm
or spinal cord In many of these there had been no obvious sadication o any
intrathoracic lesion, the first manifestation of 1illness bemng the nervou;
symptoms Many similar cases have been recorded since the pubhc:!tl)o(n :
their paper, and 1 special hosputals for diseases of the nervous system X-ray
examination of the chest m cases suspected of cerebral tumour has becon;le
almost a routine procedure There are numerous mstances of patients :wl‘:so:
to hospstal n a state of coma, thought to be due to cerebral !hmezsnem
haemorrhage, or to cerebral tumour, m which subsequent pos
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exammunation has shown that death was due to the deposit m the bram of
metastatic tumours onigmating from a ppmary mahgnant growth m the
bronchus which had caused no mantfest respiratory disturbance during life
Wybuen-Masan has recorded 3 cases of bronchial carcinoma presenting as
a pol the p being letely sn ab the
patents having come for adv:cc solely on account of their neuritic pasns

Eliman and etlters have noted cases of gross pulmonary osteo-arthropathy
assocrated with Jung cancer m which the lung tumours were practically
symptomless In one at least of Ellman's cases the jont condition improved
rapdly after a successfut Iobecmmy and 2 years later the jomt and soﬂ-
tissue swellings had almost pletely subsided The & of

was d after the by i

of the tumour

Symptomatology, The symptoms of lung cancer vary considerably in
wdrvidual cases. and my expertence has led me to the conclusion that despite
the vanous statistieal tables of thew selative frequency they can only be
described 1 general terms One of the best swmmartes s that of Harnett,
based on figures supplied by the Butsh Empire Cancer Campaign In a
statistseal survey of 1,063 consecutive cases he gives the first symptoms,
arranged sn order of frequency, as foltows

Tants XIX Relamne Frequency of Symptoms mn Bronchial Carcinoma

{Harnett)
Furst 1y mutornt Caves Purcent

Cough T
Pain m Chest 190 185
Symptams of plerisy or inteatharace infection 925 f 73

[ 90
Generat asthensa %0 t 2%
Hazmoptysis &8 i B7
Symptoms due to metastases toomoy 6o
Dysphagsa or regurgitation 18 18
Hoarsencss and other symptoms 30 1s
Pressure symptoms. \ 12 12
Discovered on examination or at autopsy L3 22

He notes further that 46 per cent of the patients consulted a doctor withia
1 month and 64 per cent witn the first 3 months of thesr sitial symp-
toms In 21 per cent of the cases ts was impossible to determune this interval,
snce the patients had complamed of a chromic cough for several years

1 am melined to think that even the most carefully compiled tables of
symptoms are apt 10 be a hitle misleading since out patients are notonously
vague mn their statements and descuptions which are prone o varationr on
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different occastons and with different examiners My own chinical observa-
tions have led me to differ 1n some respects from the view of the relatne
diagnostic importance of symptoms that mught be deduced from the more
formal staustical investigations

Dyspnoea 1n my opnion 1s one of the most promunent among the earlier
symploms of broachial and on the whole 1t 1s one on which 1 have
tended to place considerable reliance n the clinical exammnation of these
patients It not infrequently appears to be ate with the oby,
evidence of thoracic disease 1t should be regarded with particular suspicion,
for example, 1 any pattent of bronchitic type i whom there 1s no evidence
of cardiac insufficiency or of marked emphysema, and where physical signs
are absent or disproportionate to the severity of the symptoms The explana-
tion of this dyspnoea has always been a matter of some difficulty Some
mteresting observations have been published on the subject by Rienhoff
a commentary on the results of treatment 1n a serses of 181 consecutive cases
of pmary lung cancer In his analysis he mentions hyperpnoea [sic], which
comes only fifth on the list of signs and symptoms, as occurring 1n 23 per
cent of the patients m this series He describes it as ‘a sudden desire to breathe
1n deeper breaths, not exactly similar to arr-hunger, but approximating to this

d * As a possible expl he that occl by a plug

of mucus of a secondary or tertiary bronchus, already partly blocked by an
wmtrabronchial growth, may give nise to obstructive emphysema of the cor
responding pull Yy with | reflex disturbances in the
rate and amplstude of the respirations That such bronchtal occlusion can be
responsible for marked dyspnoea or hyperpnoea, 1f only temporary, 1s obvious
from the experience of many patients who suffer from chronic bronchitts
especially the plastic type, and Rienhofl’s suggestionis undoubtedly supported
by careful chnical observation

So much for the dyspnoea of the earlier cases In the later stages of the
disease severe breat L

hl Isa comy apart altogether from
the respiratory embarrassment due to a large pleural effusion It may be
paroxysmal, and 1s not infrequently a result, apparently, of movemen; of
change of posture This may posssbly be due to pressure on the car l;ac
branches of the vagus, 1 view of the altered mechanical conditions withtn
the chest, on the other hand 1t may, as some have suggested be @ rcH;x
assoctated with abnormal or of the " m:
the last stages when there 1s a huge mass of growth fillmg an enc;m: esesmg
thorax, dyspnoea from pressure may be very great The mosl; 1’; resing
examples, perhaps, are seen m the condition described by Ass! =
. 1n which, though there may be no stenosis

nvasion of the peribronchral and pest-

‘lymphﬂngms carcinomatosa’,
a main bronchus, there 1s 2 cancerous 1
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vascular lymphatics, \»hxch produces a certain degree of spasm and also

hunders pub y by of a large number of alveoh
He notes that primary bronchrat carcimorna does not s a rule cause such an
extreme degree of respiratory disturbance because the lymphangitts carcino-
matosa i the neighbourhood of the primacy tumour, though frequent, is
generally not s@ extensive and spares farge pornons of the Jung, at any rate
on one side The most stukimng examples of dyspnoea and cyanosts, without
stenosis of a large bronchus, are to be found 1n cases of so-called mihary
carcinomatosss, whuch 1s usbally secondary 10 carcmoma of other organs,
especially the stomach (cf Fig 104, Chap X1)

Cough 15 extremely varable, both n ats character and in s seversty
Practically atl these patients complam of cough at some stage of therr tllness,
but here again T am snchined to distrust the evidetice of tabular stabsties as a
practical guide to the tmportance of this symptomn, at any rate 1n early cases
Most pauents, whatever therr malady, will confess to cough, certamly 1
answey £0 2 leading question What s of greater significance 1s the admission
that there has been some recent alteration n the character of the cough by
a pattent who has had chronic cough for years In late cases, of course, cough
may be ) esther from mvol of the pleura, or
passtbly from prcssnrc of the growth on the laryngeal nerves {as 1n aortic
ancurysm} Invelvement of the recureent laryngeal nerve may also oceasion
some hoarseness

Pam is a variable symptom  As 1n cancer generally, I should not deseribe
it as & pronunent feature, though i advanced cases it may be severe, and may
somehimes occur i sudden paroxysmal atfacks which come on at mtenvals
for no apparent reason This not mfrequently happens with surpnsing
regutartty at certain hours of the day or mght In the earher stages although
pam may be expertenced, 1t 15 seldom very bad except perhaps in the case of
growths high up w the thoracic et mvohang the first nb with occasional
wfiftration of the vertebra 1n some cases there may be focalized pam due to
mvolvement of the pleura

Haemoptysis, though by no means a constant or even a very frequent
1mutsal symptom ts one of the most important as an unequrvocal indhcation for

further and i 1 have ly bad oceasion to sssue
the warnsng that the occurrence of a shight haemoptysts a a nuddie aged or
elderly patient may be the first ssgn of a b , and

that this symptom may be and often 1s unaccompanied by any abrormal

physical signs e the chest or even by any very obviovs departure from the

normal appearances in the radiogram I would once more Fetterate that no

such patient who comes for advice on account of defimte blood-spitting,

however shght sn amount, should be given a final reassurance untid complete
B tous [
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mvestigation of the cause has been carried out, and that of all the methods of
1nvestigation bronchoscopy may be, and often 1s, the only one which leads to
the recogmition of a primary bronchial carcinoma, endo-bronchial or extra-
bronchial A frequent story 1s that of recurrent small haemorrhages, varying
m amount from a shght staming of the sputum 1o expectoration of a few
drachms of blood Profuse haemoptysis i the course of the disease 1s
uncommon; when 1t does occur it 1s mostly as a terminal event, due to ulcera-
tion of growth mnto a large vessel, and followed by death within a few
minutes
Sputum 15 usually scanty 1n the carly stages, but may become copious later
on, this 1s especually likely when bronchiectatic changes have developed in a
portion of the bronchial tree distal to a branch which has become partially
obstructed by the growth This may be followed by breaking down of the
lung tissue, with secondary infection and general constitutional disturbance
The occurrence of pyrexia, which characterizes a number of cases of fung
cancer, 1s usually due to this cause, and 15, generally speaking a relatively late
phenomenon 1n the clinieal course of the disease
Weakness and Loss of Weight. General weakness 15 a not uncommon
complaint which tends to increase as the disease progresses, but loss of flesh
15 by no means a constant feature, mn fact the good nutntion and general
buen étre of so many of these patients, even at a faitly late stage of the disease,
are often surprising Occastonally one sees marked and rapid loss of weght,
but this ts far less frequent than might be expected, and absence of the wasting
and cachexia, so charactenistic of pylorie cancer and cancer 1n many other
sites, cannot be taken as rendering a diagnos:s of primary bronchial carcinoma
unlikely, where other reasons for suspecting its presence already exist
Physical signs and X-ray Examination. From what has already been sard
about the anatomucal aspects of bronchual carcinoma and the way m which
these growths tend to spread 1t will be evident that no single picture can be
drawn of the patient’s physical condition, which obviously varies according
to the size and position of the tumour and the particular stage of i#s develop-
ment The clinical picture of a patient 1n the very advanced group to which I
have already referred 15 one which can hardly be mistaken The extreme
degree of dullness over the whole of one side of the chest which 1s entirely
occupted by a large mass of growth, might at first be attnibuted to a large
pleural effusion, but the position of the heart should make this distinction
clear, since the displacement of the heart to the oppostte side by an elrusxol;
of such extent would easly be recogmzable Vocal resonance and tactile vot:I:::l
fremitus are absent, as the mam bronchus 1n these circumstances wou
almost 1nevitably be completely occluded The signs of gross venous obst;’:]cc;
tron, already mentioned, 1n addition to the other details of the picture, wi
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suffice to render the diagnosis sufficiently obvious It 1s not, perhaps, very
often that the practitioner 1s called 1n for the first time to see a patient i this
desperate condition, but it does occasionally happen, and for this reason I
have felt 1t necessary to make some reference to 1t

In a large proportion of cases the doctor 1s first consulted at a stage of the

o 6 o

Fia 57 Radiggram from a caso of bronchal carcinoma (upper lobe type) (From
vidson s Pracneal Manual of Diseases of the Chest }

disease which though not really early and operable, 1s still not very advanced,
and the chnico radiological picture 1n such cases can be conveniently divided
1mnto three main groups (1) the upper lobe type, (2) the lower lobe type, and
{3} the peripheral type This description is basad mawnly on the radioclogical
It must be und: d that the latter are likely to show con-
siderable varation not only 1n different cases, but also at different stages of
the disease 1n the same pattent, but for practical purposes 1t 15 possible to
describe certain main features by which most of these cases are characterized
Fig 57:llustrates a very typical example of a night upper lobe collapse due
to obstruction of the upper lobe bronchus by carcinoma Fig 58 shows a
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simnlar state of affairs affecting the lower lobe The pertpheral type (Fig 59)
was at one time cited in support of the hypothesis that primary carcinoma
mught arise m the alveolar parenchyma, a view which 1s no longer regarded as
tenable, the growth 1n this type of case being presumed to start 1n the mucosa
or 1n the submucous tissue of one of the smaller peripheral branches of a
bronchus and to spread gradually into the lung tissue

be type) (From
from a case of bronchial carcioma (lower 1o

Fio 58 R’d‘%ga’éﬁson s Practical Manual of Diseases of the Chest

rcal method of percussion and ausculta-
e degree of pulmonary collapse that has
In many cases there 1s some 1mpair-

The signs given by the ordinary chn
tion are greater or less according to th

resulted from the bronchial obstruction 0
ment of resonance over the area corresponding to the collapsed lobe, Wi

diminution 1 the air entry and weakness of the respiratory murmt:;jl:::
breath sounds may be somewhat bronchial 1n character, as ln}:iny ic: e
1n which there 15 some consolidation of the lung from whatev el
Evidence of airlessness of a portion of the lung from broncho ste:o hysxcai
however, often appsar 1n the radiogram before 1t becomes obvious on p
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examination In the penipheral types of growth one 1s much less likely to find
phystcal signs of any significance, and dragnosis mn such cases will depend
more than ever on the X-ray appearances taken together with the climeal
hustory and corroborated by the vanious other methods of examination which
have now become more or less a matter of routine

Fic 59 Radwogtam irom a case of bronchial carctnema (peripheral type}

Clubbing of the fingers 1s not uncommon  but 1s by no means invariable,
as a dragnostte feature it cannot be regarded as of great ssgmficance Paralysts
of one side of the diaphragm from invelvement of the phrenic nerve by the
tumour and shight hoarseness from 1nvolvement of the recurrent laryngeal
nerve are often seen, these are late rather than early features, but they not
nfrequently occur 1n patients whose gcneral condition 1s good and who have
not p of any great resp: y Localized oedema 1s
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usually a late sign, as ts enlargement of the lymph-nodes 1n the supraclavicular
region or in the axillae, the latter, however, has been s¢en 1n cases 1n which
there was little clinical evidence that the disease was far advanced
The description given so far of the objective evidence of lung cancer has
been based on the general symptomatology common to most cases, and the
appearances seen 1n an ordinary tele-radtogram, classified into the three mam
groups above mentioned When the mam primary growth 15 either endo-
bronchaal or 1n the hilar region 1n the neighbourhood of a bronchus, the
radiological shadow 1s likely to be lobar or at any rate segmental, since 1t
represents the collapsed area of lung parenchyma corresponding to the
obstructed portion of the bronchial tree In the peripheral types of growth
the opacity seen 1n the lung-field 1s likely to vary considerably in size, shape,
and definition, according to the nature and anatomical relations of the growth
atself
Houwever strong the presumptive evidence of bronchial obstruction, this
can only be d rated by further ion, e g by bronchography or
tomography, and by bronchoscopy I have already indicated (Chap I) that
bronchoscopy has tended 1n recent years to replace bronchography to a large
extent This does not, of course, mean that the bronchogram has not stll
a place of some importance 1n the tnvestigation of these cases, especially, as
Ruenhoff observes, in demonstrating the obstruction of a bronchus by a small
growth which may not have shown an obvious shadow m an ordmnary radio-
gram Some of the various radiological pctures that may be shown are seen
i the following illustrations (Figs 60 to 75) The chnical history of these
cases 1s briefly as follows ,
Figs 60, 61, and 62 illustrate the typical appearance of a * blocked bronchus
1n cases of advanced carcmoma These bronchograms were obtamed from 3
patients 1 whom a large bronchus had been practically obliterated by 2 mas;
of growth, the corresponding area of lung having been rendered airless an
having therefore collapsed
Flgg 60 shows the 50 called ‘rat-tailed’ type of blocked brOHChUSh(ﬂlgf;:
lower lobe), Fig 62 a sumlar picture (nght lower lobe) In Fig 61 the kel
matn bronchus 1s completely obstructed
In all these patients the condition wass l?logerab;:" .
Figs 63 and 64, W W a man aged 56, had an atta
Septegmber 1939 He was 1n bed for a week with a high temperature I':'o“:f
conrse of a few weeks he lost a stone i weight and, as us coughand e‘“:ezctcd
tion persisted after the febrile attack, pulmonary tuberculosis was s;:nl:\ed of
In the course of time the cough improved 2 itle, but he L:;m;mn
dyspnoea, he was therefore sent to Brompton for f“"“;’ '“t‘";mith ounds,
On admussion he was found to have dullness with absen!

¥ of mfluenza [sie] n
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vocal resonance and vocal fremutus at the right base No enlarged lymph
nodes were felt 1n the supraclavicular or axillary regrons Hs vital capacity
was 2000 cc

Bronchoscopy was performed on January 19¢th 1940 wuh the followiag
result  Cords move equally carina normal At the level of the ruddle lobe

Fic 65 Rad ogram from a ¢ase of b orch al carcinoma show ng collapse of
thtmdde tobe

brouchus but hiding 1t and the lower lobe orifice the whole lumen of the
nght bron hus 1s occupted by a soft mass which bleeds on touchmg Large
pieces were taken for biopsy Thc pathological report on this specimen was
as follows  The mucr of these fi
mass are those of a carcinoma of the oat cell type

On February 2nd an exploratory thoracotomy was carrted out The
postensor portion of the night lower lobe was occupied by a farge stony hard

tumour approximately 2 tnches in dameter and with an reregular outline
L) [3

of
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On paipation several hard nodules were felt, extending 1n the pleura to the
pencardium  Sumilar nodules could be felt n the region of the inferior
pulmonary vems The condution was therefore regarded as noperable and
the chest was closed
Figs 65, 66, and 67 CH, a man aged 55, was seen in the out patient
department at Brompton with a history of cough and sputum persisting after
a febnle attack 3 months before There had been about 10 1b loss 1n weight
Exammation of the chest showed dullness to percussion at the right base He
was admutted shortly afterwards, and on Apnl 19th 1940 bronchoscopy was
performed with the following result *Larynx and canna normal There was
no abnormality detected 1n the bronchial tree the opemings of all the broncht
that could be seen were normally patent there was a small amount of muce
pus 1 the nght main bronchus * Bronchoscopy was repeated on May 5th,
the appearance, being exactly the same as at thie previous examnation
The patient was discharged home on June 2nd, but 1n July he began to
complamn of headaches which got steadily worse eventually he developed
a divergent squint and was found to have some weakness of the left iternal
rectus No appreciable change was seen in the X-ray appearances in the chest
Ultimately he developed a left hemiplegia and signs of pericarditis, and died
Autapsy showed a large mass of growth obstructing the nght middle and
lower lobe bronch: and nvolving the pericardinm  Secondary nodules were
found in the suprarenals
Figs 68 and 69 WL, a man aged 60, gave a history of an mfluenzal
attack [sre] in January 1940 This was succeeded by cough wath sputum and
fater by an attack of sharp pain in the nght stde The pam lasted only 3 days
The cough improved When seen 1n Brompton in September 1940 he had
1ost the above symptoms, but was complaming of some lassitude and had
lost a little weight On examimation there were no physical signs of importance
1n the chest there was some clubbing of the fingers
Bronchoscopy was performed the appearances being as follows ‘Larynx
and carma normal main bronchus normal There 15 2 mass of growth
projecting from the nght middle lobe bronchus a portion of which was
removed for biopsy (see Fig 70) Ten20mc radon seeds were inserted o
and around the remains of the tumour The pathological report on the biopsy
material mdicated that the growth showed appearances charactenstic ofa
sqgamotxs celled carcinoma B ber 26th and showed only a rough

Py was repeaict on | troduced
area visible 1 the middle lobe bronchus Radon seeds were agtn introdu

Two examples may be quoted of cases which the preliminary m\:su{‘;;
tions led to exploratory thoracotomy, and to attempts to remove the growth,
1n both mstances disappointing as regards ultimzte results
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Figs 71 to 73 JC W, a man of 57, had been m fairly good health untsl
the winter of 1944-5 when he began to lain of cough and

MIDDLE |0BE
BRONCHUS
WITH GROWTH

TERMINAL BRONCH] UPPER 108E

BRONCHUS

Fic 70 Diagram showing the bronchoscopi- appearances
1n the case (llustrated by Figs 68 and 69

Fig 7! Rad ogram from a case of bronchial carcinoma

with occasronal staning of the sputum  Previous to this he had had a more or
less chronic cough of which he had taken Iittle or no notice, though he had
had a shight hacmoptysis 1n 1940 The rounded opacity in the left lower zone
seen 1 the lateral view to be situated anteriorly was thought to indicate s
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breakmg-down Periphera; Browth, this wag furthe, substannaled by the
lomogram
Bronchoscopy on July 3lst, 1945 gave £0od yyey, of the whole o the
bronchxal tree ang no abnclmahty was obscrved The Patieng was Operateq
Upon op Augusy 28th when the lung Was found adheren, o the pcncard:um
a

which p, €eN 1vadeq by groy, th There were enlargeq hilar Iympp Nodes
A dissectyq, mo; CCtomy Was Carnieq ut € area of mfi“mted
pencardlum as excised The Patient was d:scharged home on Ctober 24th,
Ut died ap about 3 months Jager

Parholognczl Xaminatyop of epncumonec 1Y sp en sho: ed a Jarge
Umoy PYying the hnguly nd spr, g direcy) the Per lobe
The middle | bronchy, S oblitery, Were nodyy, S of growth
sprcadmg Upwards nto the Mmar bronchus The lower lobe showeg emphyse.

Matoys change but ng srowth '3 parabronch:al, hdar, and paratracheal
any Owth

Clions of the Periphera) Part of ghe tumoyr showeq an anaplagy

undAchrennated €arcinomy 8rowing freely 1 the broncp, and alveo), Mutoyye

€S Were ye, e Pertcardyyy, Was

Figs 7, and 75 g RS, man agey 47, was referreq to Brompron on

Deccmber 12th, § 939 With g h:story of hayip begun to Cough Up blood at
the beginn, 't For Previoys > eks he had py, ome feyer
and hga, Mplaine, ain 1 ¢ left Side mary X.p, shoye,
& roung, ty € left my, d 20ne, whyep, seey the lateray view
to be Jy '€ Postersor) > & smajy Pleura) eflug, g visth], at A
baryy, Walloy, led no actual op, uety the Oesoph, s b some
Pasm a¢ loi S apparen; In th, b ho, Was seen ¢
the n, hydr, ! had no Chtered the p: qUe areg o, tBas thoy, ht thay there
was o, ch dorsaj be bro,

of
ronchoscopy was Performeq on Nmembcr Ist the report bemng a5 followg
Laryny and caryp, Rorma} There Wwas g Toundeq “Mooth Projectiop nto the
lumen of the eft descen, img bronchus. Situated o the Med)ap wal, about 3
ncheg below the €arng apg about {1nch beloy, the OPening of the Jory Upper
onchus »

Sy obtamcd which M "Oprc Section showeg
2Ppearap, es racterssye f a Tonchia) Carcno, e es of cells
‘aried o, at), nd shy s wer, Yindrey) ather thap
squamous toses Were Meroyg a areas Necrog, Were Preseng

T 10th ¢, tient w45 ed on apng left bne tomy

Was carneq OUt There “as a firp, harg mass, aboyg 3 inches m dmmerer, mn
the dorsap lobe, and g larger Mass Occupreq the ilum and Ussyes bcnearh
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the arcy of the aorta The Tegiona] lymph-nodes Temoved 4¢ Operation showed
ancy

of
This Patient dyeq on November 2Ist, 13 days afrer the Operation
Ve 50 far deajt With cases 1 which the dxseasc, though not necessanly
e

aﬁ'ordmg eVidence o, &ross Structura) damg, ¢ Of the ¢, acie vy was yet
SO far advance, as ty T any major Operatne Jmpractlcablc o;
neffectiye s ¢, say Someth, 8 of the 1 ') t discusg
€ Criteryy p, whi Yy be Possible ¢ ©Cogn1ze t he Outset
ran, ed that he Preseng State wiedge ¢ have no
data Suffic, to fu, s with ap ategorica] Ul Procedyre com.
Parable ¢ those Which Urged for gp, arly diagp, 1S of, say, Pulmonary
Ubercy], sts, whic] Ch stpy, nmlstakablc by
Made 1 4 e Jas; W ye; can g ly my hat, ag Rlenhoﬁ‘
has 5 Pressed y¢ « here qre 7 Clense g, NS and FMptomy of
Primary ¢, oma of, the lung lIn:le.rwn squerade:a.rman) o ll;erommon 4
disorders of " and > 1t the w, S of Brock « "e are 4 diagnoge
"41s gras ¢  fatal €ondition 1, @ re, Sonably CUrable p, I must pe entem,.
ered thay Shghtes deparsyre Jrom ormality e lungs and broncy, 5
“SPicioys d need Dursypon Th, Statemeny, are by 1spu, f the
arly dig S Successfy; treatmen, Primary | T an as
Yetee mple, ong the many Usands of e ts disease
with Which Carenow., 'PON t0 deay Ify ¢ hope o Substangay ve.
Ment o esent Positrg; Tealize, € must 5 I costs Mpresg
Upon th, dica; Profes, bublic alike the need f tich mo;
Tequeny plete Investigato, of the ¢ Spiciou. case by lava:labl
modery, Sthods k} Te we regard ag Suspicioys Case? 1y
Reed , 'Y be sa;q hat 3 ¢ N samyy op Outlgo, ust Preserveg m
this py, ub; Very patseny 10 bronch, raphy ang, or
b Py after the first Aterviey, but the value ang Portance of these
are sy 8ized 5 ! hey sho, 1d be, especially 4, he case of
0S¢ pasey N msidioyg hy; tory wheo h °en drivey
Panie fo ¢ m adv, T by ¢ Amatye Onset Evep
then ¢ ey 00 often dismusseq w Umustifieq reassyr, Ause of
t ¢ absenc f. Phys alsign, the chesy f gross distory 1011 of the
n 10logicat et these me ¢ ¢ previoyg s Y, when
ascertaypey arefy; SXaminer, | often gy, ~t0 quote Brock
“Wh ng 'Plom gy aemoptysls Compe|,
Attentyop, th b!amcd f. 1ory eo, .cxtendmgback
Over my, onths, by T sy, 'Plomayy, lly or not ap gf) \Aﬂauthors
f'expcn e b emphasnzed the 'Portance of the p, the ¢, igh 1n
bronchml 0d especrayy, tively udden hange
L
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noticed 1n the character of a cough that has been present for a considerable
time Churchill in an analysis of symptoms notes mn 10 to 15 per cent of
cases the occurrence 1n the early stages of a wheeze [sic) which may be
transient, and which differs from the w heezing of asthma or of simple chronte
bronchitis 1n that 1t may be localized and umlateral, a feature that may be
recogmized both by the patient and by the medical man We have already

referred to dyspnoea as of special i s ate with the
objective evidence of disease on ordmary chnical exanunation
The abuse of the exp ‘unresolved p * 15 one of the dangers

to which at this point we may with advantage again direct attention More
than 10 years ago this was emphasized by McGibbon, Baker-Bates, and
Mather, who recorded an tnteresting series of cases n which a diagnosis of
unresolved pneumonia had been made and which were subsequently exammed
by them with the bronchoscope Of all these patients 8 were found to be
suffering from bronchal carctnoma 1 from an extra bronchial tumour of
unknown pathology, 2 from an impacted non radio opaque foreign body,
5 from bronchrectass, one from an inflammatory bronchial stenosis 2 from
lung abscess, and 18 (children) from varymng degrees of mcomplete bronchial
obstruction apparently caused by secretions In the case histories of patients
who are ultimately found to have a bronchial carcinoma one of the commonest
records 18 a previous fustory of an attack of so called pneumoma or m
fluenza In the great majonty of mnstances this has been mn reality a transient
p lobar or 1n distrabutson, and associated with a partial
block of some portion of the bronchial tree The infection of the affected
lobe or broncho pul Y may be fested by fever, the general
chinical syndrome wiich follows bling that of a p or one of the
localized pul y infl c ly scen dunng a prevalent
epidemic of mfluenzal type Even cases of empyema, following 2 supposed
pneumonic attack of this kind, may be found ulumately to be associated with
malignant new growth, infection occurs 1n the portion of the broncnal tree
distal to the point of obstruction by the growth, and a chronic empyema may
result, the fundamental cause of which may sometimes not be recognized
until the autopsy, possibly after a protracted period of illness zed
1 lay stress upon this feature of lung cancer, viz the occurrence of local l; 4
areas of collapse 1n the lung not because sn these circumstances s p(;:;l .
to predict with certainty an operable conditron—thts can only be sett ! o};
further 1nvestigatzon—but because in $0 many nstances the occurrenc

tironer of any-

Napse 1s the first fi to the patient and the pract "

thing seriously wrong It 1s true that the cliucal and mdlologljcal evx:iheantmw 3]
thy of an nfl or:

mately e o wth but the possibihty of 2 neoplastic

ultimately clear up with the fapse of time,
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engin of this phenomenon especially 1 patients from 45 1o 65 must be enter
tawed I regard any fadure to envsage this posstbahty as inexcusable on the
part of a physician with any pretence to hnowledge of modern teaching and
to expertence i diseases of the chest Nothing can be more pernicrous than
the habit stif Jy preval of hing a patient m whom

Fi6 76 Rawogram from an early case of branch a1 ca(e homa showing segmenta) coliapse
{From Davidson s Pra } cal Manual of D seases of e Chest )

o 1

has discl an opaaity m the lung field of un
certn type for a protracted persod with a prous resolution to repent the
X ray examination in say a month or two to see if any chanpe has occurred

Of allthe present ancitlary means of investigation bronchoscopy ts probably
the most valuable and no patient m whom there 15 the shghtest possibility of
a growth in the respiratory tract should be dented the opportuntty of benefit
from us use Aspiration biapsy has been strongly recommended by some

and as strongly as a d procedure by others

Micrescopic exarmation of tissue from the lesion 15 of course the only




116 CARCINOMA OF THE BRONCHUS

snfallible method of accurate pre-operative diagnoss, but the danger of dis
semunation of cancer cells by implantation along the needle-track 1s a very
real one, and i the judgement of most expertenced thoracte surgeons appears
generally unjustifiable

The foregoing observations will, 1t 1s hoped, give the reader some practical
1dea of what constitutes an early stage of primary bronchtal carcnoma, and
of the general mode of approach by which 1t may be possible to recogntze it
before metastatic spread of the disease renders the surgeon’s efforts frustless
These points can, perhaps, be best lustrated by reference to the two follow-
ing cases which form an appropriate concluston to this chapter :

Fig 76.llustrates a case, already recorded (loc cit) of a man aged 41, who,
with no previous hustory of any apprectable disability had a slight hacmo-
ptysis Nothing abnormal was detected on physical examinatton but X ray
€ revealed I collapse 1n the night upper zone, and the
medical attendant, suspecting at once the possiblity of a new growth, made
urgent arrangements for the pattent's transport from the Far East to London
for investigation He was admitted to Bromp where b hoscop
examation showed no abnormalty mn any part of the bronchial tree that
was visible Exploratory thoracotomy was carried out on November 2nd, 1944
and the whole of the right lung was removed by dissection pneumonectomy
The upper lobe of the lung appeared solid but no obvious mass could be felt
within 1t On section of the organ a small growth was seen n connexion
with the wall of the apical branch of the upper lobe bronchus Histological
examnation showed the bronchial mucosa to be thickened by well dif-
ferentiated squamous-cell carcinoma The growth was invading most of the
pen-bronchial lymphatics There was no gross enlargement of the Tilar lymph
nodes One of these was examned histologically and showed evidence of
inflammatory reaction but no growth

This patient made an uneventful recovery and was discharged from hospital
on December 23rd In view of the strictly imuted Jocation of the p{lmnr)"
growth, the absence of any evidence of

and the b £

character of the growth itself, the prognosis in this case appeared to be
extremely favourable, and I felt genumely hopeful that a cure had bc;n
achieved Thus man did mn fact remar it good health and working up 1o the
spring of 1947 (about 2} years from the time of the operation) H;: then ::es:g
to develop symptoms of dysphagia, with occasional attacks of coug e
choking Bronchoscopy on July 22nd, 1947 showed that the rcmm:mgw
main) bronchus was obstructed He died a few hours after the bronc! oiedpl}:;
and post mortem examunation reveled a large mass of growth 5““13vel b
the mediastinum betseen the oesophagus and the trachea about the‘ c[ands
the bifurcation This was evidently one of the posterior mediastmal gl
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which must have been already the seat of a secondary deposit of carcinoma
when the pneumonectomy was performed No other metastatic deposits were
discovered

Figs 77 and 78 This patient, 2 man aged 40, had a Jong-standing history
of bronctual asthma, from which he had suffered since childhood When first
seen 1n consultation (September 1942) hus general condition was, 1n stesking
contrast to the previous case, very poor He was dyspnoeic, complained of
a foose cough and might-sweats, and had lost over a stone 1n weight 1 the
past few months Shortly before the consultation he had coughed up about
8 ounces of blood

Bronchoscopy was performed and, as was anticipated 1n view of the per-
pheral situation of the opacity, revealed no abnormahty 1 any part of the

hial tree On September 22nd 2 total p y was carried out,

recovery was uneventful, and the patient was discharged home on December
14th, 1942

Pathological examination of the left lung showed a mass of growth which
had already begun to break down Histological exanunation showed a very
necrotic carcinoma In a few areas m which there was no necrosis the cells
appeared to be manly spheroidal A few squamous cells, however, wete
present and the necrotic areas appeared to be of this type A large hilar
Iymph-node was examined and showed marked inflammatory reaction and

1 but no mal t dep

The after-lustory of this case has been very sansfactory The man returned
to his work and has led a fairly active life, though still occasionally troubled
by his asthma The latest report up to the time of writing, 15 October 21st,
1949 when I saw him He appeared in excellent health, had recovered s
normal weight and apart from occasional trouble from his asthmatic
tendency had no untoward symptoms
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APPENDIX TO CHAPTER VIIf

PULMONARY ADENOMATOSIS

Tue discase known as pulmonary may be briefly here asanec
plastic condition though iwmust beclearly understood thatitis quite distinet from adenoma
of the bronchus to which 1t bears no chmical relation 1as 2 1are disease of the fungs and

A, o e ik Y

FiG 79 Radiogram from & case of mahgnant zdencmatosis {ahveokar-cel umour) oflhe fung
{By courtesy of De I Chifford Hoyle Britsh Journal of Tubercilos s 1942 36 1.

‘has been descnibed in 2 comparatvely recent account by Paul and Richee as charactenzed
by the develapment of multiple adenomatous tumours or by a diffuse hyperplasia of the
pulmonary atveolar biung cefts  One of the features of this condion which has given
nse to considerable anterest and to no hitle discussion 15 11s Wstofogical simitanty 1o an
infectious adenomatosis known to occur i sheep (the Jaagsieckte described by Matchell
1n 15) A not Iuerature has on the subject a summary of
the records of 24 eases of alveolas<el! tumous having been published by Neubuerger and
Geever {loc it ) who regarded the discase though admuttedly rare as perhaps somewhat
commoner than has been generally supposed
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FiG 80 Microphotograph same case as Fig 79 Showmng appearances 1n pulmonary adeno-
matosis {By courtesy of Dr 3 Chfford Hoyle, Brinsh Journal of Tuberculosis, 1942 36, 153)
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The essence of the pathological change in the lungs s an epttheltal proliferation of the
cells fimng the alveolt with the formation of numerous tntra alveolar papillac Two forms
have been deseribed by varous writers on¢ a multiple nodular type m which scattered
nodules of consohdation are seen on the surface of the fungs on section the other 3
hiffuse type which may be lobar i distribution or may involve the whole lung on one or
both sides A very complete and illuminating report of a case with a detarled discussion of
the histology s furmished by Dacie and Hoyle to whom 1 am especiatly indebted for the
foan of the accompanying radiogram &c  and for valuable cutictsm and advice One of
the most interesting and impoctant of the results of thetr study of & large pumber of mucro-
scopre sections was the discovery 1a some of areas showing a change from the condition of
papillary adenomatosts to definste carcinoma 1a others moreaver thev noted a car
cnomatous vacion of the pleura the cells bemg simular in type to those tn the carcmo-

Asimitar
15 noted by Paul and Rutchie who to & review of the kiteracure have added 4 cases of therr
own

Clizieat and Radiological Features So far as can be judged from the comparatively
small numbers of cases on record the disease appears to occur mostly 10 middie aged or
clderly persans the onset bewng usyally insidious though 1n some instances there have
been i y The i h and dyspnoea
the latter becomung more dmressmg as 1he condition progresses and sooner or Jater
besmg accamparied by ¢yanasis The cough 1s practically always attended by expectoration
of fairly large amounts of frothy mucous sputum The duration of the disease 15 usually
lengthy occasionally 1t Inay be a matter of months more often 5t 13 several years from the
first onset of symptons untd death, Treatment except for palliative measures appears to
be unavaihng

£ the chest show wids d patchy nodular scattered through
out one or both fung ficlds there may also be larger densely opaque areas suggestive of
more massive poeumenie conse! dation ‘The X ray appearances cannot be sud 10 be
sny way diagnostic. From the rad ologist s standpotat alone they nught well be confused
with chronie diffuse secondary or even with the
wudespread pulmonary wnfitration scen 1 the Jess typical forms of Hodgkr s disease or
other forms of reticulosis
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CARCINOMA OF THE BRONCHUS

THE TREATMENT PROBLEM

In considering the treatment of Jung cancer from the practitioner’s standpoint
I propose to take four main aspects, (1) operative treatment, (2) radiotherapy,
(3} chemotherapy, and (4) symptomatic treatment, and to discuss them
briefly on broad general hnes, and to some extent 1n relatson to each other

Operative Treafment. In the present state of our knowledge it must be
admutted that the only procedure which we can yustifiably claim and urge
upon our patients as radical 1s an attempt to achieve by surgical operation
the complete extirpatron of all mahgnant tissue at the earbest possible
opportunity To say this 1s but to repeat a platitude 3t seems equally obvious
that the thoracic surgeon must depend to a very large extent upon his medteal
colleagues for diagnosis of the condition at a stage i which the leston 1s still
localized and before spread has begun The technscal details of his
work have been dealt with fully 1n a Iater chapter, but I am constramed at thes
point to say somethung about the surgery of the chest from the physicians
standpoint, since this monograph has been wniten for all who are m any
way concerned with the subject of thoractc new growths, and not least for
the chest phystcian and the general practttioner, upon whose shoulders will
Iie, as often as not, the pnimary responsibility of bringing the case to the
notice of their surgical colleagues

1 have referred 1n my ntroductory remarks to the duty which devolves
upon the experts in chest disease of explaiming to the patient or to hss relatives
the sigmificance of Jung cancer 1n terms such as will enable them to reabze
the true position and to form a just and objective estimate of the ouflook m
any case i which an exploratory thoracotomy 1s reccommended The onus of
such explanation lies, more often than not, upon the physictan, and 1t 1s
important fhat fie should not rest content witl a gererat and perhaps sagve

q e 1n the possibil of surgery 1n these cases, but shoutd have a
clear working knowledge of the scope and Itmitattons of operative procedure
and of some of the problers and dificultics which may confront the surgical
colleague 1nto whose hands he proposes to commut his patient 1do not of
course, suggest that 1t 1s necessary or even destrable to discuss mn detail the
stanistieal aspects of pneumonectomy with the lay public, who in most cases
are hardly m a frame of mind to assess these at their proper value Son;e
attempt, however, should be made to enhighten them as 0 the possible
chances of success, so far as we can judge of thesc 1n the hight of secent
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figures, and as to the possible disappomtments which they may have to face,
even 1 those cases which prima facie appear to offer the most hopeful
prospects We know that of all the cases of bronchral carctnoma whech present
themselves for 1nvestigation only a small proportion are nitimately regarded
as operable, and that of those which are so regarded, agam only a small
propertion prove actually to be operable when submutted to the final test of
exploratory thoracotomy To put clearly before the persons concerned this
wtal truth, which they have every right to know before their consent to
operation 1s obtamed, demands no little experience 1n the general handhng of
medical problems and a much greater expenditure of time and patience than
1s usually, i my expertence, devoted to tins aspect of medicat pracuce
In the attempt to geve a fair and truthful account of what the pattent may
expect at the hands of the thoracic surgeon one can ouly pownt out that the
number of successful fort h hasncreased
apprectably mn the last 10 or 15 years, and that of all the patients found to be
sufferng from this disease a few at least can now be really cured by surmical
operatton Of the many t returns it the . bref
extracts may be quoted here
Ruenhofl recards a sertes of 327 patients referred for surgical treatment at
the Johns Hopkins Hospital All these were explored, and in 215 1e 1
6575 per cent of the whole) the condition was found to be Inoperable, the
average duration of hfe of these patients after discharge from hospital being
5 months In the 112 cases (34 25 per ceat of the whole) found operable the
growih was removed, and of these patients 39 per cent had survived (up to
the date of publication of lus paper) for periods varying from one month to
thurteen years
Qschner and DeBakey quote 412 cases of bronchogermic carcinoma observed
over a pentod of twelve years Of 246 patients who were explored, 147 (3¢
59 8 per cent ) had a primary lung resection, that 1s to say 35 7 per cent of
the total 412 In other words, as these authors observe, of every 3 cases of
chimical lung cancer 2 will appear operable, and only § will actually prove to
be suitable for lung resection Of therr pattents for whom sesection was
possible and on whom this operation had been carried out five or more years
previously 23 3 per cent were stil alise—the authors calculated an 8 per
cent survival rate for all cases of lung cancer
Bjork has compiled a saluable analysis of 345 cases diagnosed and treated
a1 the Bromgton Hospual and the Royal Cancer Hospual OF 79 patents
operated on and followed up, 5 per cent had survived for more than 3 years,
16 per cent for more than three years, 23 per cent for more than 2 years,
and 39 per cent for more than 1 year For a full understanding of the posi-
tion 1t ts, of course, essential to peruse the onginal reports, but the above
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quotations will suffice to give the reader some 1dea of the main facts 1n regard
to the achievements of the last decade and some guide as to what can be
offered to the patient 1n whom a diagnosis of primary bronchial carcinoma
has been established

While the possibilittes of operative cure of bronchial carcinoma have
undoubtedly increased, so that the position today s infinttely less gloomy than
1t was a quarter of a century ago, 1t 1s still necessary in many cases to pomt
out to relatives the very definite imtations within which the thoracic surgeon
has to work Apart from certain phenomena which are ordinanly taken as
obvious conira-indscations to exploratton(e g blood stamed pleural effusion,
diaphragmatic hemu-paralysis from direct involvement of the phrenic nerve
by growth, recurrent laryngeal nerve paralysis, evidence of widespread
metastasis) there are not a few cases in which, though they Pave shown no
gross distortion of any part of the bronchial tree on bronchoscopic examina
non, and 1n which the growth was thought to be localized, exploratory
thoracotomy has revealed a condition hopeless 1n view of the presence of
numerous secondary depostts, and the chest has had to be closed forthwith
For this reason 1t 1s only just that when an exploratory operation is advised,
even 1n what appear to be the most hopeful circumstances, some warmng
should be gven beforehand of the possibility of disappointment

It has been my expertence that direct and awkward questionng on the part
of the patient lumself 15 the exception rather than the rule, and that when
told that the prel yon are d d to enable a deciston as
to the form of treatment, operative or non-operative, that should be ad-
vocated, he usually acquesces without demur Occastonally, howevet, one 1
faced with a blunt request for the truth, the whole truth, and nothing but the
truth, in such circumstances 1 have seldom, if ever, refused to supply the
demand for details, however unpalatable

Radiotherapy. What I have already said i regard to the achievements of
thoracic surgery in improving the prospects of the patient with bronchal
carcinoma must be taken also to refer to radtotherapy, of which 1t may be
sard without doubt that 1t 1s now possible to apply 1t to these lesions with
much greater effectiveness than was the case some years ago In the earlter
days of deep X-ray treatment the general effects of the radration, apart fmrtn
the local action upon the tumour 1tself, were often very distressing Patients
complained of a feeltng of considerable exhaustion, and 1 some msiantc::
vomiting occurred Although mnoperable cases continued to be referred to e
radiotherapsst for treatment, this was often more in the nature of a] Se:_‘;‘hc
than an expression of any real faith 1n the value, actual or potential, o '
work of the X-ray departments It 15 only fair to recall the dxsap?om en%
experences of those surgeons who first urged, on principle, more frequ
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exploration of the chest i cases which were then nghtly regarded as hopeless
Research mto the best methods of applymg deep X-rays had been proceeding
part passu with the work of the thoracic surgeon, though possibly with a
somewhat slower rate of progress The somewhat drastic effects of X-ray
treatment to which ¥ have just referred were, perhaps, mnevitadle at a ume
when cxpertmental radiotherapy was still, 50 1o speak, m the stage of ado-
lescence, a stage through which thoracic surgery also had to pass Neverthe-
less, the pronecrs of X-ray treatment in diseases of the chest whose viston of
posstble devel wt their own spectality was at least equal to that of their
colteagues 1n the surgical field, mamntamned their ground undeterred by such
difficuities Two things have emerged as a result of the immense amount of
physical and chnical research that has been carned out m the best radio-
therapy departments The first of these 1s the achievement of a iechmque
that enables the most effective dosc of radiatton to be gnen to the actual

tumour arex with the of the sur ding tissues.
Seldom, 1f ever, does one now see the gross reactions and dcprcssron of lhe
patient’s general and well-bemg wiich { 1

eatlter efforts tn the radiotherapy of mahgnant disease The second, and
pethaps the more Amporlam 15 @ realizatton of the posstbrltues in regard to the
use of rad, m with surgery, lly as a pre operat
measure, tn cases which nught at first be regarded by the surgeon as moperable
for one reason or another OF thus it ts, perhaps, premature to speak except m
very general terms but there does scem to be good reason to hope that with
further research, on Imes with which radiotherapists are now famslar, and
with increased co-operation and team work between the surgicat and radio-
therapy departments, the result of such combined treatment m bronchal
carctnoma may ultmately show an appreciable reduction i the mortahty
from ths disease

The statistical aspects of radiotherapy, with eritical analysis of the figures for
sanous groups of cases have been set forth 1 detail by Professor Smithers in
the chapter which follows this It 1s of some importance that the practitioner
should be 1n a position to see the results of X-ray treatment, no less than those
of radeal thoracie surgery, 1n thew true perspective, and 1 the snterests of
his patient to reahize with some measure of accuracy the scope and hnutations
of bath these methods of ap h In frankly moperable cases radioth
has a very real value as a pal)muve at the same trme 1t muost be rem:mb:rcd
that 1t 1s by 1o micans always apphicable As mn other forms of treatment,
there are crcumstances which if they do not contra-mndicate its use entirely,
may matersally affect the dosage and the duzation of the course of treatment
w different cases Such considerations are fully discussed and explaned it
Chapter X111
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Chemotherapy, The use of various chemical preparations 1 the treatment
of cancer has been a subject of experiment for many years The results in
broncheal careinoma can only be described as disappointing but some refer-
ence must be made to the subject here, if only to give an mdcation of the
lines on which chemotherapy has been attempted

In the earher days of the of mtrath i disease
various salts of the heavy metals were used 1n inoperable cases In the Bromp-
ton senies (1930) of 107 cases there are records of the employment of such
remedies in 4 cases In2casesuranium wasused the first patient recerved 1n the
course of a fortmght 3 intravenous njections of collosol urantum, the second
had 11 ijections conststing of 5¢ ¢ of a radio-active solution of uranium with
Scc ofa S percent solution of sodwm citrate In the other 2 cases 2c ¢ and
5 cc respectively of a solution of lead selemide were admumstered intra
venously In none of these 4 cases was any benefit observed, nor were there
any untoward effects

Ssnce that ime a great deal of work has been and 1s still being carned out
on the chemotherapy of malignant disease, but so far in cases of lung cancer
no really effective results have appeared comparable to those seen inmalignant
disease of the breast or prostate after admimstration of hormones The
remedies chiefly employed 1n thoracic cases have been the chloro ethylamnes
and urethane The most hopeful results from these have beenseenin Hodgkin's
disease, and also n leukzemia Temporary improvement has been obscrved
in a few cases of lung cancer after admumstration of mtrogen mustard
{methyl-bis {B chloro ethyl) amine hydrochlonde), but m no case has this
been certanly due to any direct effect of the drug on the tumour

Some reference must be made to the observations of Gaensler and others
on the cytological changes 1n br following t
with nitrogen mustard In 8 of their cases the microscopic changes after
treatment were marnly giant cell formation, nuclear fragmentation, increase

in mitosis and production of atyprcal mitosis These are the detarls noted m
cases of well differentiated tumours n the undifferentiated growths a decrease
in the numbers of mitoses was observed as well as the appearance of large
areas of necrosis In 4 additional cases these authors found a disappearafice
of the growth from affected lymph nodes and from the bronchial tree, and an
absence of any evidence of remaining growth, fibrosts, or necrosis o1 section
of areas involved before treatment In their record of chnical results they note
objective evidence of improvement i 34 per cent of 60 cases of bronchogenic

carcinoma treated with mitrogen mustard In the cases so treated sugg
improvement was noted i 83 per cent of undifferentiated tumours, ":md
per cent of squamous cell tumours 1n 33 percent of adeno carcml?mart:c.“cal
m 11 percent of epidermord [ssc] tumouts It 1s difficult to assess the p:
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value of this work It would appear from the observations of other research
workers that the variatton from part to part in untreated tumours 1s at least
as great as that observed in treated tumours and attributed to the effects of
the drug
In 1944 a gomt chaic of the Brompton Hospital and the Royal Cancer
Huspltal was established for the of the bl
by radott y and also by chemo!herapy The
total nusmber of patieats treated by chemotherapy up to date 15 75 Of these
advanced cases 54 have been treated by chemotherapy alone (7 with urethane,
4 with dinoestrol, and 43 with chloro-cthylanune) One patient was treated

t-operatively with chl ¥} and Ined for $ months Twenty
patients were treated by chy hy and radioth ¥ bmed (1 of
these q had a y and was alne 7 months later, 2

others were stidl alne at !he last (ollmv—up 30 months and 27 months
respectively after treatment}

Of these S4 patients treated by chemothetapy alone 1 was sull alwe at
the last follow-up, 21 months from treatment, another was alive 14 months
from treatment OF the remaintng 52, 49 were known to be dead, and 3 had
been lost sight of The 49 known to be dead Ived an average of 5 4 months
after starting treatment Approxirmately half the treated persons gamed some
symptomatic rehef but 1 many this fasted Jess than § month The majority
vomuted after treatment, one patient vomuting repeatedly for 11 days after
a single myection of nitrogen mustard  this patient, as the result of aspiration
of vomited matertal, developed collapse of the whole of the sight lung he
rematned alive, however, for 14 months Two others refused.to continue with
(s treatment, but two of the three were having radiotherapy n addwion In
a few cases syraptomatic improvement was strsking One patrent with an oat-
cell carctnoma, who had severe obstruction of the superior vena cawva, was
very sertausly tll, but obtained rapd relef from the venous obstruction after
oneinjection He then relapsed and was given a second wnjection, from which,
however, he denved less benefit At this stage he was well enough to be given
X-ray therapy and he fnved for 9 months A pleural effusion (” following
exploratory thoracotomy) was absorbed in one patient with a squamous—celt
carcmmoma, thus was, unfortunately, one of the three already mentioned who
could not be xrnccd after the complclmn of the treatment One man with gross

14 arthropathy had been
c]mlc and was complatmng of yoint pains cough and hacmop(vsls after the
fitst two of four mjections of mtrogen mustard his paws wete relieved
completely, his haemoptysts ceased, and he gamed 12 pounds 1n wetght This
man remained farely well for 6 months, his symptoms then returned, and he
died 3 months later
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From observations up to date of the effects of these chemical agents on
bronchral carcinoma 1t would hardly appear that their use has been vindrcated
In conclusion, a brief reference may be made to the sulphanamides, which
have some place 1n the treatment of cases of lung cancer i which toxaema
due to breaking down of the growth with superadded infection has contra-
indicated, for the time bewng at least, the employment of deep X-ray
therapy In some nstances a prelimnary treatment with sulphonamide drugs
has enabled the radiotherapist to give a course of radiation at a later date,
when the toxaemia has been successfully combated and the pattent's general
condition has to some extent improved

Symptomatic Treatment. From what has already been said 1t will be clear
beyond doubt that the treatment of choice in lung cancer, where possible, 1s
surgical The value of X-ray therapy in the relsef of certain symptoms and 1n
1ts capacity, up to a poimt, to postpone the inevitable end and to prolong to
a varying extent the span of tolerable Life 15 indubitable While up to the
present we have no justification for regarding 1t as anything but a palhatve,
the latest work has suggested that, 1n combnation wrth surgery, 1t may i the
future play a more important part 1n treatment There remamn for considera-
tion the large numbers of patients who, having reached the stage at which no
surgical treatment 15 possible and for whom radiotherapy 1s no longer advis-
able, are t to suffer the d fort and misery which attend
the last phases of this disease and for whom something must be done by way
of relief Symptomatic treatment 1s a subject neglected 1m most text books,
but 1t std] remarns an esseatsal duty of the medical professton, and the regular
medical attendant 1n an advanced case of bronchial carcinoma has the night
to look to the specalist for advice and effective help in such errcumstances,
no less than for technical knowledge and skill m operabie cases

The two chief symptoms with which the doctor 15 most frequently catled

upon to deal 1n the late stages of lung cancer are pain, and the respiratory
distress associated with gradually increasing asphyxia I have already sad
that pain 15, as a general rule, less promment m these patients than in \hoic
dying of cancer n some sttuations other than the lungs In fact st1s usually
only in the last phases of all that 1t appears Severe pain may, however, ih;n
occur, sometimes from pleural mvolvement, sometimes from extension of 7_
disease to bone and per; for ple 1n case of metastat deposits ud
growth (n the nbs, &c, and especially m case of direct extension to nibs :ms'
vertebrae, as 1n growths high up 1n the thoracic inlet (the so-called Pancoa:

supertor sulcus tumour)

The prescription of anodynes
earher stages much comfort can be got fr
prepatatons of codemn 1 combination wit

calls for no little skill and judgement In the
om Vegamn and other sumlar
h antipyretics Pethidie 1s 2
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X
NON-EPITHELIAL MESOBLASTIC GROWTHS

SARCOMA AND ENDOTHELIOMA

1IN an earbier part of this volume (Chap VII) I drew attention to the difficulty
surrounding the problem of the accurate histological classificatton of primary
mahgnant growths of the lung and bronchus and referred by way of example
to the ultimate recognitton of the so-cafled lympho-sarcomata of the meds-

astinum as pl (Barnard’s oat-celled This
difficulty appears to me to have been greater wnh the non epithelal growths
than with the obvious and thc b 1 opraton
evident among h pic anatomy has given

nise to much uncertamnty m the minds of chmclans and at times to a state of
confusion which has seemed almost chaotic

Much of our former sgnorance of the true nature of disease must be aseribed
to the apotheosts of classification as an end in atself, and to this the chmcians
of former generations were especially prone As this habit of thought was
gradually replaced by a tendency to tunk of disease mnt terms of general
pathology sather than s 4 series of more or less wolated piotures, separated
{rom each other by a stenle 1if nt our undi
of the essentials of many climcal problems became clanified and our know-
fedge not only of patt but also of was ¢ P
smmphfied Thus 15 undoubtedly true of the citmcal side of medicine, and m
recent years there scems to have been 2 simular tendency in the domain of
tustology

In a work of this kind, which attempts primantly to deal with the diegaostic
and therapettic aspects of thoracic tumaours, { m:\kc aq pretence of any bug
the most y k ledge of the histol relevant to the
subgect, nor any assumption of authonty m mattess which necessanly he
outside my propes province Some reference, howerver, must be made to
ustolopical classification, about winch, as 1 have just observed, there has been
so much dissenston, which can hardly have failed to retard the satisfactory
fulfilment of our common task of accurate diagnosts and treatment. 1¢ s with
ths m rmnd that I welcome any account of these grow ths which tends towards

of the arer-elab @ many works

on morbid anatomy and histology The essence of the matter s, I feel,
rendered much more melhgble by Willis's definttion of a sarcoma as *a
malignant tumour arisvg front any non-epithelal mesodermal pissue, fibrous,
mucord,  fart, osscous, car synoval, Hmphod,

] €y



130 CARCINOMA OF THE BRONCHUS

GARNSLER, E A et al Arck Pathol | 1948, 36, 503

Haopow, A Brit Med Bull, 1946-T, 4, 417-26

Happow, A, and Sexton, W A Nature, 1946, 157, 500

Happow, A et al Proc Roy Soc Med, 1948, 41, 45-51

LanorNg, B H et al Cancer, 1949, 2, 105566

OSCHNER, A , and DeBakey, M E Journ Amer Med Assoc, 1947, 135, 32!
PatersoN, E et al Lancet, 1946, 1, 677

RiNHOFF, W F Ann Surg , 1941, 125, 541



NON-EPITHELIAL MESOBLASTIC GROWTHS 133

The pure sarcomata (tound-celled, sprmale celled, &c ), which are vascular
and highly malignant mesodermal growths, oceurring mose often 1n young
than sn old subjects, are found e the lungs mamly as secondary deposits
dissemuniated via the blood stream from a pnmary sarcoma elsewhere in the
body (eg bomes, &c) True primary sarcomata of the Jung have been
recorded, but there 1s no doubt that they are extremely rare, the muidence
ascribed to them in some of the older Itterature must be attributed, as we
have already wdicated, to b which have since been
corrected Two cases have been quoted which presented as empyentata One
of these, reported by Baumann and Bambridge, was a child of 4 who had
been admuited to the Hospitat for Sick Chaldren the empyema having been

d After death the upper lobe of the left
lung was found to be replaccd by a soft growth, winch on microscopic
exanunation was pronounced to be a sarcoma  the bronchial and mesenteric
glands were apparently healthy, nor were any other fissues or organs in the
body wmvalved The other case occutred 1n a man of 47, recorded by Jessop
This patient was adrmtted to hosprtal with a Jefi-nded empyema, which was
treated 10 the usual way by rib resection and drainage Seven weeks after the
operation the pattent's condition became worse and enfargement of the hiver
was noted Death occurred 3 months after adnussion, and at autopsy the
greatly enlarged hver was found to be studded wih small wiite nodules of
growth In the upper lobe of the left Jung, which was very hard, a small
abscess was discovered  On seetion of the hung a hard winte mass was found
near the helum, and spreading outwards into the lung substance The regtonal
Jymph nodes were enlarged and hard The histological appearances were sard
10 be those of satcoma (It 15 conceivable that this might have been regarded
1n the present day as an oat-celled carcrnoma )

Beanett’s case (loc it ) appears more convincing~—a woman of 47 with
severe dyspnoga, due to a large sangumeous effuston n the nght pleural
cavity, which aspiration of the flind farled to reheve The patient eventually
died afier a profuse haemoptyss A month before death 2 small secondary
nodule was found m the skin at the junction of the Sth night costal cartilage
with the sternum This was removed for microscope section, which revealed
adeeply prgmented round-celled sarcoma No general post mortem exanmina-
tion was permitted in this case

Rosenblunt and Gasul, reviewtng the hterature, confirm the general view
that pnmary sarcoma of the lung 15 an extremely rare condition They record
a clear case i a female chuld aged 2), which was brought to hospital on
account of cough with signs of bronchutis on examwmaton the whole of the
right side of the chest was bile and ab ly dull, breath ds and
vocal fremutus bewng absent After death 2 huge sarcomatous mass was found
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vascular, muscular, or memngeal' After this comprehenstve description he
£oes on to 1nsist that 1t 1s quite reasonable—if somewhat contrary to general
custom—to include the leukaemias, various types of lymphogranuloma
(Hodgkin's disease), plasma cell tumours, and malignant tumours of serosal
and vascular endothelium 1n the same category, since they have a common
ongin 1n mesenchymal tissues and are prone to exhibit a general simifanty
of behaviour He further pomnts out that many of the less differenttated
sarcomata may, so far as their microscopic characters are concerned, be
mdistinguishable from other anaplastic forms of growth, and that they may
be and ofien are, exactly imitated by portions of atypical carcinomata The
designation of a tumour as malignant or non-malignant depends not solely
upon the microscopic characters of 1ts component cells, &c, but also upon
the evidence, histolagical and clinical, of 1ts behaviour n regard to the rest
of the body We hase already seen this 1n the case of some of those growths
described 1n earlter chapters as benign Moreover, 1t must atways be remem
bered that there are varying degrees of malignancy and that no hard and fast
Iine of distinctron 1s possible in every case

The poimnt of this last observation may be better appreciated after re
consideration of three cases 1 particular among those already described as
examples of bentgn tumours

1 The histological examination of the crcumscribed mass, dragnosed
chinically as a dermod (Chap 111, Fig 30, p 36), showed a fibro cellular
structure which mught well have brought 1t within Willis s defimuort of a
sarcoma The death of this patient, be 1t noted, was ultimately due to the
spread of a bronchial carcimoma discovered accidentally at the operation
and apparently quite independent of the circumscrbed tumour 12 the meds
astinum, to which 1t bore no histologtcal similanty

2 The supposed neuro-fibroma (Chap IV, p 47, case4) removed \\:xthoui
undue difficulty by the surgeon, was subsequently described as a ﬁbror
sarcoma” by the histologist, who thought 1t 1n all probability a growth ‘:
‘low-grade malignancy® In this case also death occurred from a Q:‘S:
wmdependent source, a gastric carcinoma, no symptoms referable to the che:
having appeared 1n the interval

3 "Ene ranthoma (Chap V, p 63), quoted by Tudor Edwards “92;' 1o¢
cit, case 7), the specimen of which was lodged in the museum of the ?yia’
College of Surgeons, was published by the author as a *fibro lipo ?m:t o
of the costovertebral angle There seems to have been Iittle or no ouaftcr
the 1nnocency of this tumour 1n the ordmary )5(3“5" of the wo::,’,;f;?gonths
0 bemn, ful, and ray
later showing ag perfectly normal chest In all these three cases the growths
were evidently mesoblastic in origin
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The pure sarcomata {round celled, spindie-celied, &c ), which are vascutar
and ghly mahgnant mesodermal growths, occurring more often mn young
than s old subjects, are found 1n the Jungs mamly as secondary deposits
dissemnated via the blood-stream from a primary sarcoma elsewhere in the
body feg bones, &e¢) True pumary sarcomata of the lung have been
recorded, but there 1s no doubt that they are extremely rare, the madence
asertbed to them w some of the older luerature must be attnbuted, as we
have already mdicated, to hustol t ptrons which have smee been
corrected Two cases have been quoted which presented as empyemata One
of these, reported by Baumann and Banbridge, was a chuld of 4 who had
been admutted to the Hosputal for Sick Chuldren, the empyema having been
confirmed by exploratory puncture After death the upper lobe of the left
tung was found to be replaced by a soft growth, which on mucroscopie
examination was pronounced to be a sarcoma the bronchtal and mesenterse
glands were apparently healthy, nor were any other tissues or organs m the
body invelved The other case oceutred i a man of 47, recorded by Jessop
This pattent was admutied to hospital with 2 left-sided empyema, which was
teeated in the usual way by mib resection and drainage Seven weeks after the
operation the patient's cordition became worse and enfargement of the hyver
was noted Death occurred 3 months after adnussion, and at autopsy (he
greatly enlasged ver was found (o e studded with smalt white nodules of
growth la the upper lobe of the left lung, which was very hard, a small
abscess was discovered  On section of the lung o hard white mass was found
near the hrlum, and spreading outwards mto the fong substance The regional
lymphenodes were entarged and hard The histological appeasances were said
to be those of sarcoma (It ts concenable that this aught have been regarded
1n the present day as an oat-celled carcinoma )

Bennett’s case (loc <1t ) appears more convincing—a woman of 47 with
severe dyspnoea, dute to a large sangmneous effusion m the nght pleurai
cavity which aspsration of the flind farled to relieve The pattent eventually
died after a profuse haemoptysts A month before death a small secondary
nodule was found mn the skin at the juaction of the 5th right costal castdage
with the sternum This was removed for mucroscopte section, which revealed
a deeply pigmented round-celled sarcoma  No general post-mortem examina-
tion was permutted in this case

Rosenblum and Gasul, reviewing the Iiteratuse, confirm the general view
hat prmary sarcoma of the tung ss un extramely sare condition They record
a clear case in a female ¢hild agad 2§, which was brought 10 hospatal on
account of cough with signs of bronchitis on esaminaton the whale of the
right side of the chest was immobile and absofutely dull, breath sounds and
vora) frenntus bemg absent After death a huge sarcomatous mass was found
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filling the night side of the chest, the tumour infiltrating the pencardial sac
M opic 100 of of the mam growth showed st to be a
sarcoma In the course of the autopsy they noted hyperaemia and oedema of
the left lung, left haemothorax, focal necrosis of the lver, subacute splemitis,
swelling of parenchymatous organs, acute and chrontc diffuse glomerulo
nephritis, multiple infarcts of the kidneys
Endotheliomata In all standard works on pathology and 1n most of the
Iiterature relating to tumours of the lung and pleura reference 1s made to the
endothelsomata It 1s true that there are vascular connective tissue tumours of
the Jung which do not fall into the category of well differentiated mesodermal
growths and which have been designated ‘endotheliomata® It s also true that
so called endotheliomatous tumours have been descnibed which appear prima
facie to have oniginated 1n the pleura and later to havenvolved the lung, which
15 found to be siudded with more or less discrete nodules of growth similar
m character to the man mass Although I am not mamly concerned with
questions of histological controversy, there has been so much disagreement
among various authorities as to the real nature and ongin of these tumours,
and so much doubt has been expressed as to whether 1 fact an endothelroma
has any real existence as a pathological entity, that 1 feel that some attempt
must be made to clanfy the position

The uncertamty to which I have just referred as to the meanng of this term

15 reflected 1n the somewhat cautious observations of modern pathological
wrters MacCallum, speaking of various growths appearnng in some unusual

ste, and unhke any well recognized tissue, says

The stumbling block 15 that a name has been discovered under which all these difficult
tumours can be converuently classified and fhus pigeon-holed and thus withdrawn Jront
Surther study [my italics) Every unusual tumour which lacks charactenstics ﬂ:::l:'n:g

1 [ being Jabelled an
permut of 1ts ready stands 1lent cha 4
and relegated to oblivion There 1s no reason that endothelial tumours should nodz
anse from the hel of the h o 1 No doubt they do an

bed as endothellomata really have s ongn But it

possibly some of the tumours descry T b vetntal ol of he

1s f2r from proven or even plausible 1n most cases and A man;
tumour though flattened and stretched out are easily shown to be epithebal cells

He goes on to mention primary pleural or penfoneal tumours which c:mabc
distinguished from those which occur as metastatic deposits rmmhpr::;“rsy
growths situated elsewhere, and while recognizing as do th::j <] m"ss“:
tumours of the pleura which appear as a thick white layer of fé’s; o
covering the lung (vide Fig 97, p 152) notes that these containn the e
of the connective tissue “simple or very complicated ﬂl’m“eﬂ?e‘:s °m0(
cells whose nature cannot be positively stated from a study of thewr

phology’
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Harvey, Dawson, and Inaes give a somewhat elaborate classification of the
endotheltomata which they define as mesodermal tumours resembling m some
of their behaviour the growths of fibroblastic and hagmoblastic tissues, and
they dvide them broadly into the *vaso-formative', mdicating the vasculae

type of develop and the * t formanve', ndicating the serosal
or synovml type of development The bcmgn xypcs they dCSIgnalc endathelro-
*, the mal types ‘end *, the Jatter including

the mabgnant vaneties fsic] of the benign forms, as \»cll as the reticuium-cel!
sarcoma
From all the conflicting views on this difficult question 1t 15 not easy for the
chmiétan to arnve at a simple and practical concluston in regard 1o this type
of intrathoracic neoptasms, which do not conform to any of the more clearly
differentiated varieties that have been discussed n the earkier chapters of this
work A good deal of light 1s thrown upon the nature of these growths by
Wallis's observations on endothelum, which term he apphies to the flat layer
of cells hning vascular and serous cavities, to which. he says, some histo-
logists would add the layers of cells hning menmgeal and synovial cavittes
He makes a pownt that 1t 1s evident both from embryological and from pathe-
logteat studtes that these flat layers of cells are endothehal * not by any specific
properttes of the cells, but by virtue of therr posttrons’ and he sists that * the
special properties of endothelial cells of all kinds are, wn fact, propertees
acquired by mesenchymal cells placed 1 certain positions with respect to
spectal body ftwids or other environmental factors * Fof this reason he regards
the term endothelioma (as ordinanly used) as unnecessary and “in view of
what we know of the plasticrty of multiplying mesenchymal cells, inappro-
priate”
Chnicat and Radiological Features. There are, of course, no dlslmcuvc
chinical of mesodermal k
growths tn the chest as often as not the onset of symptoms 35 insidious, and
the climco-radtologieal picture does not admut of a defintte diagnosss The
problem presented to the cltmeian may be Mustrated by reference to the
following cases wiich are appropnn(cly ncluded 1n one group, the pathology
of which I have broadly dered 10t the
Fig 821s a radiogram from a boy aged 5m \»hom n dxagnasxs of lympho-
sarcoma was made This pattent was seen in the out-patient department with
a swelling over the lower part of the left leg he subsequently developed other
swellings 1n vartous parts of the hody, ¢ g an the left sude of the neck, on the
back, and on both thighs On admission to the Royal Cancer Hosprtal
August 1947 he had greatly enlarged lymph-nodes on both sides of the neck
and 1n both axllae The widening of the mediastnal shadow 15 obvious in
the radsogram, which also shows diffuse motthng of both lung-fields, probably
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due to deposits 1n the lymphoid tissue No pted m this
case, as the parents were Joth to keep the child i has;mal and he was
accordmgly discharged home

Fig 831s from another patient, 4 young subject, showing muluple rounded
depostts 1t both lung fields and mvolvement of the hilar lymph-nodes
Sumilar depostts 1n this case were found mn the subcutaneous tissue, in the
colon, and sn the hiver

The chncal picture of a growth of
origin 1s welt shown by the following case A boy aged 5 was admutted to the
wards of the Miller General Hospttal 11 March 1929 m considerable res-
preatory distress, pale and anaemic, and with a feeling of constriction m the
chest There was a large area of dullness extendug to the night and left of the
sternum and anfo the left axuifla Riles were heasd at both bases The chest
was explored wath a needle and syninge on the left side and about 3cc of
blood stained flurd was withdrawn which on culture was found 1o be stenle

The general blood pictire was as follows

Total red cells 3450000
Hacemoglobm 780,
Colour index 1o
Total white cells 7 600
Dyfferential count
Polymorphonuclears 74%
Large mononaciears 6%
Lymphocytes 19°,
Eosmophies i,

The Wasserman reaction was negatine

Films of the sputum showed streptococct and staphylococer no elastie
fibres, and no cells reserablag tumour-cells were seen

X ray exanunation was carred aut on Apnl 9th On the screen a dense
shadow could be seen which appeared to overlie the heart shadow and to
mnsolve both lungs Viewed fatecally the opacity seemed to be more 1n front
than behind No pulsation was observed [ regret that the onginal blocks and
fitms of the radiograms of this case are no fonger mevistence Figs 84and 85
are from tracmgs madc of the first reproductions (¢f Davidson, Cancer of the
Lung pp i6% and 165, Figs 60 and 62)

It was concluded that the opacity was due to the presence of a large neo-
plasm sntuated m the antertor mediastinum and invading the lungs, cluefly
on the left ssde There was an enlarged cervical lymph node on the right side,
but although 1t was destred to remote thus for mucroscopic section for drag-

nostic purposes the chuld s general condstron was so bad, and the paracentesis
8w T



Fi6 85 Same casc as Fig 83, after treatment with deep X rays

TG 84 Diagram of radiogram from a case of sarcoma of thymus
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of the chest had frightened and distressed hum so much, that it was felt to be

undesirable to perform even ths shight operation undec local anaesthesia
Clmcally the diagnosis appeared to rest between that of a primary medl-

astinal tumour, probably and that of lymphad.

the mediastmal lymph nodes 1t was felt that X-ray therapy offered some

hope of relief from the distressing symptoms, and despite Ins senious con-

drtion thechild was transferred to Guy’s Hospital where deep X-ray treatment
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Fig 86 M(cmphowgmph mmc case as Fig 84 S(ummg hustatogral appearances of
mph node affected by growth

was given Three days after the treatment had begun there was a considerable
clineal improvement dyspnoca being almost absent and the general con-
ditron bemg very much better He was grven 6 treatments altogether and the
smprovement was mantasned The area of duliness was markedy dimmshed
as also was the opacity shown in the radograms On May 13th 1t was possible
to remove the gland {rom the neck Histologrcal exanunation of this showed
that the normai gland structure was largely replaced by a round-celled sarco-
matous growth (Fig 86)

Later on the boy developed a tender swelling over the glabella  nothing
abnormal could be detected m a skeagram of the shull On May 30th purpunc
spots appeared on the abdomen and on the left ankle, and he began to get
attacks of epistaxis On June 15t severe melzena and \omuuag of dark blood
occurred No fusther purpura developed, but a nodular swelimg was observed
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m the region of the splenic flexure, and also a tumour 1n the region of the
right kidney The child’s general condition was by this time very weak and
he showed an extreme ‘waxy’ pallor Death took place on June 9th

Post mortem. The body was extremely pale, and all the tissues appeared
anaemuc on section Thorax—the thymus gland was enlarged and firm, 1t was
very hard 1n the upper part There was a small amount of flurd 1n both pleural
cavities Abdomen—the spleen was slightly enlarged Both kidneys were
enlarged, very pale, and covered with sub capsular haemorrhages there were
haemorrhages along the lines of the tubules on section The thoracic viscera
and portions of the spleen and of the splenic flexure of the colon were
removed for microscopic examination This showed appearances similar to
those seen 1n the section of the cervical gland (Fig 86)

The picture presented by the so-called endotheliomata 1s somewhat different
from the above Edwards and Taylor 1n 1938 recorded a series of 4 cases of
primary lung tumours, believed to be of endothelial ongin, 1 which removal
by lobectomy was successfully achieved, recovery being uneventful, neither
recurrence nor metastasis resulting in any of the cases Three of these patients
had complamed of cough, which, however, was not severe Expectoration was
not a symptom, apart from an attack of haemoptysis 1n one case Three of the
T lamned of d fort 1n the chest or upper abdomen, and only
one of them of acute pamn In this series, then, there was no sudden or dramatic
onset of gross symptoms, nor did the patients present a picture of desperate
tliness The radiograms 1n all these cases indicated the presence of an mtra-
pulmonary tumour, the shadow being clearly defined and demarcated Jl'mn:
the surrounding lung tissue The possibility of had tobe
prior to operation, but the histological reports on the tumours mad‘e 1t clear
that they were not malignant, the pathological diagnosis being vascular
endothelioma’ These authors were unable to find any exactly comparable
cases 1n the literature

A good example of what has hitherto been designated an endothelioma
of the pleura 1s given by the following case A young woman aged 26 was
admuitted to the National Heart Hospital on account of tachycardra, but soon
after admission was found to have 2 large pleural effusion on the nght side
Her symp had begun ly, with some pam 1n the right chest,
some weeks before I was asked to see her at the Heart Hosputal, and per-
formed a gas-replacement in order to relieve her dyspnoea, which ‘}35 ?ﬁi?hn:‘;
ing urgent She was shortly afterwards transferred to Brompton for il
observation She then had marked pleural frction 1n the upper Zo?eboeath-
chest on the nght side, there was marked dullness with absence of ;1 .
sounds, vocal fremitus, and vocal resonance at the nght base X-ray e:; e
tion showed appearances indicattve of gross pleural involvement wi
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FiG 87 Macroscopic appearances m case of so-called primary
pleural endothelioma, with discrete nodules of growth 1n the fung
(Drawing of speciment 1n the Brompton Hospital Museum ) (From
Davidson's Practical Manual of Diseases of the Chest )
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multiple rounded opacities throughout the right lung, with a small effusion at
the base This is from a Yyoung woman aged 36, who consulted her doctor on
account of pan in the right side of the chest, general lassitude, and a feeling
of fulness behind the sternum She had been X-rayed first 1n December 1944,

" -

th diagnosed
Fta & Radwogram from a case of intrathoracic grow
as a pleural endolﬁehoma (By ¢ourtesy of Dr Arthur Willcex and of

Dr Campbelt Golding )
toa
when she was thought to have pulmonary tuberculosts, antii \v:!\sl ;21‘:;1 ot
sanatorium, where an attempt was made to induce an an:jﬁcm ;c:need e et
m Apnl 1945 A Iittle later an enlarged lymph gland \va:i lsw:ml;;cd o e
night clavicle the pneumothorax therapy was then discond e hagnoss
patient was transferred to Brompton for further observatx::d g
The supraclavicular lymph-node was removed for biopsy
report was recewved from the histologists R
The normal structure of the lymph gland 1s completely replaced by tu
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biopsy material There 1s an area of central degeneration in the larger gland The tumour
cells are large, with large vesicular nucler and promment nucleal: The cytoplasm 1s
plentiful and deeply eosinophilic The tumour cells in the centre of the gland are growing
n a solid mass, but at the periphery they tend to grow 1n concentric nngs as if iing a
cavity The general 1s strongly of endoth

This patient was given deep X-ray treatment at the Royal Cancer Hospital,
with some temporary benefit She died eventually in the early summer of 1946,
but there 1s no record that any autopsy was held

I'have endeavoured in the foregomng pages to give a précis of existing know-
ledge on this difficult subject which will be both comprehensive and un-
prejudiced It will be realized that the precise nature and pathogenesis of the
so-called endotheliomata are still a matter for dispute and that, although the
term may 1n time disappear entirely from pathological nomenclature, 1t 15
improbable that the last word has yet been said Robertson, whose com-
mentary I have already quoted, notes the general agreement among most
authors n their description of the chief signs and symptoms in cases designated
pleural endothehomata This, he considers, suggests that generally speaking,
the same region of the body has been affected, and by a similar process in
each case He does not, how ever, in concluston, feel that the cltmcal syndrome
gives any real mdicatton of the site of the primary growth, though 1t 1s
evident that the outstanding feature 15 gross involvement of the pleural
surfaces by a malignant growth

In conclusion 1t may be said that the problems which I have been consider-
ng are well illustrated by the following case, which gave nse to no httle
discusston, both from the clinical and radiological aspects, as well as from the
histological standpornt This patient was a young woman aged 27 who began
to suffer from pamn 1n the left side of the chest and later developed a swelling
1n the upper and ner quadrant of the left breast She was treated with
stmple domestic remedies for some time until the Jump began to mcren}:e
1n size and her doctor then sent her to hospital i the country, whence she
was referred to the Royal Cancer Hospital On examinatton there a lump
was found 1n the left breast, 10 by 8 cm 1 drameter, hard, fixed to the ch!}fls'!
wall but not to the skin no enlarged lymph nodes were felt, either 10 l;
supraclavicular fossae or i the axillae the right breast and glandular are
were normal

X-ray exammation of the thorax showed the appearances scen in l:;;islgflt
and 92 A large rounded intrathoracic tumour is seen occugym‘icmg e
muddle zone and overlapping the other zones "The mass 15 disp! ot be
heart towards the night In some of the films the 4th left nib was §

artially destroyed -
P The case was referred to the surgical department of the Brompton Hosp!
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for bronchoscopy This showed that the main stem bronchus on the left side
was compressed from before backwards nearly as far as the carna 1t was
considered that operative treatment for removal of the growth was imprac-
ticable A coursc of deep X-ray therapy was begun and continued fora pertod
of 40 days (maximum 6,600 r , minimum 4,400 t)

The resulting diminution 1n the size of the mass 1s seen 1 Figs 93 and 4
The whale of the external tumour disappeared and the 4th nb regenerated
Later on the patient developed some bronchial dilatation with obstruction 1o
the left fower bronchus, some fiwid appeared 1n the pleural cavity Her genera)
health remained very fair and, except for slight dyspnoea, she remamed free
from symptoms for about two years In the summer of 1944 she noiced 3
shght swelling over one nib On further examination as an out-patient she
was found to have a hard fixed swelling over the left side of the chest wall,
this was felt through the substance of the breast, which seemed to be fixed
to the 6th b, just below the previously trradiated area There was no sign
of recurrence 1n the treated region She was re-admitted for biopsy and for
further treatment

A portion of the growth removed from the tumour showed a mahgnant
neoplasm the morphology of which was atypical and indetermimate The

I P hyma c d of compact masses of ovord or spheroidal
cells having large, deeply staning, non-reticulated nucler with no vistble
nucleol, and relatively scanty granular cytoplasm There was no demonstrable
intercellular matnx, but there was an abundant stroma composed of col-
lagenous fibrils, 1n which ramified blood-vessels and nerves, and which
cantained a small number of muscle fibres Zanes of massive and focal
necrosis were present both 1n the stroma and n the neoplastic parenchyma
Varsous histo! 1d were dered, 1t was ul ly reported
that by mference this grow th fell into the category of an endothelioma of aserous

mbrane, viz the plevra
meI,’ur!her |r;ad|at|:n was carried out, to the nght side of the chest, antcr:;\lr
and posterior (maximum 2,900 r, munimum 2,800 r) for 23 days, m:;;‘:{;
Ieft chest wall, medial and lateral (maximum 3,400 1, mimimum 2,507
18 days

Not long after this 1t became

began to get severe pain 1 one Jeg and she iill;
rtable X-ray showed mereasing consol
ﬁ)\\?; ;ﬂ;‘es of tlll{e chest She was now losing weight rapidly, d)'SPHOCGZ;‘;:S
and she had become cyanosed Death occurred on January 3
having been approximately 4 years ’
esent n the cervical and retrosternd.
fluston The left lung was densely

evident that she was gomg downhill She
o had a cold and a bad cough
ation 1 the right middle and

mcreasing,
1945, the total duration of her illness

Post-mortem. Enlarged glands were pr
regions There was a bilateral pleural e
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adherent to the chest wall The right base showed numerous plaque like
nodules over the pleura and a few over the middle and upper fobes The left
pleura was grossly enlarged and of cartilaginous consistence The left base
showed a large nodular growth ding throughout the lung p +

The cut surface was whitish, with brown mottling The medsastinal glands
were infiltrated with growth, the glands from the trachea were healthy but
the lower part of the trachea and the bronchn were affected The nght heart
was dilated, there was some fibrosis of the heart wall, the heart muscle showed
some brown atrophy The glandular metastases were white and showed some
central softeming  (Figs 95, 96)

The hollow of the sacrum contained a nodule the size of a walnut extend
1ng from the md hine towards the nght This was extending into the sacral
vertebrae, with destruction of bone A segment of the sacrum was removed to
show a deposit 1n the second sacral vertebra

The hustological report at the time of the autopsy was as follows

Representative sectsons from the vanous viscersy involved showed diffuse and extensive

1 with an i tumour The tumour parenchvma consnslsd oj

closely packed small ovoid cells having scanty cytopl: and

nucks The morphological configuration of this tumour 1s consistent with a primary
endothelioma of the pleura involving in the first mstance the lung ribs and chest wall
and subsequently producing metastases 1n bones lymph nodes and other viscer2

Recently (nearly 5 years later) the specimens from this case have been
reviewed and further sections have been cut from the ongnal blocks These
were examined by Professor Willis, who was of opmson that the hlsw\hg\::\
appearances were indicative beyond doubt of a neuroblastoma which show
m parts typical arrangement of cells in ‘rosettes” Though regarding 1t as
tmposstble from the post mortem findings fo be certam of the pnm:;);
source of the growth he suggested that st might possibly have been the Tum
sympathetic chain, where there was a tumour mass in the pelvis to e

The pathological anatomy of another case of neuroblastoma stmlar to

th
foenamme 1< ailnstrated sn Fies 97 and 98 These specimens are from s

1ration was attempted On 1O 0CCasIONS DUL U Buss o
ﬁzpw:s‘ referred to cnep of the large hosprtals m London where fur;ltezgerg
examunation showed a farge mass occupying the whole of ‘hf:rhc oo
the thorax with almost complete destruchion of the 11th r{_ﬁ Iarce gt
enlarged the edge baing felt well below the costal margn , I:Ie oi s
growth which was expandimg the left chest wall was papa Bl e e
breadth imto the abdomen It was evident that thsfx;\(ﬂ:; v The potent
rapdly m size There was Tittle response to smafl doses o ¥s
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general condition was now very bad He was very dyspnoeic on the slightest
exertion No treatment had the Jeast effect death occurred about 3 months
after he had first reported stck

At autopsy an enormous tumour was found in the chest, presumably
ansmg from the Jeft thoracn: chain It filled the left half of the thorax,

the diaph ds and imohing 1t at one point It also

dnreclly extended (o the pectoral muscles through the first intercostal space,
and infiltrated the nibs on the left side

Histologreally the tumour was found to be a neuroblastoma, with plentiful
‘rosette* formatron The only metastasts found was 1n one left axillary
lymph node The macroscopic appearances are shown i the two accompany-
ng photographs {Figs 97 and 98)

REFCRENCES

Barxerr N R and Evkrvoron J St C Brir Journ Surg 1938 26 314

Bauvmans I P ond Baerioer F A Lanves 1930 1 8

DENNEYT A Bruz Med Journ 1976 2 637

BuxroNy P H and Wircox A Ibd 1950 1 281

Eowares, A T Brit Journ Surg 1927 14 607-6"8 Case Sand Case 7

——and Tavior A B Jbid 1938 25 487

Lwiva 1 Aeoplast ¢ Diseases 4thed pp 355 et seq Phaladelphia 1940 W B Saunders Co

Geasst A M and Price P Amer Journ Roenigenol 1945 S3 531

Harvey W F Dawsow E K and Innes J R M Debaradle Tumours in Human and Animal
Farkology Chap VI Edinburgh 1940 O) ver & BO)d

Sessor W 3 T Jrish Journ Aed Sei 1918 fthoser

MacCALLLM W G A Textbook of FPathology Tth ed p 1103 Ph ladelphia & London 1940
W B Saunders Co

Nowrts, G W and Lanmis, H R M D seases of the Chest and the Prineiples of Physical D agnosty
fthed pp 670 etseq Phladelphia & London 1938 W B Saunders Co

PIATr A D dmer Jowrn Roentgenol 1546 %5 173

Pouak B S Couen S Horrone M G undG‘u&u A M Toid 1939 41,909

RurpERT — dirch Arch f path Anar 1909 196

Remenison 1 € Josrn Conrer Res 1924 8 311 75

Rosenetom Poand GasiL B Arch Pedatr 1931 48 63

Vs, B W C Greens Manual of PuthcIrev 6thed London 1940 Baihére Tindall & Cox

\Mnmw 51 D Inoug Tobimpen 1902 Ucber primaren End. thel s dev Pleuroperiioneal

\\n,u‘ R A Pathal gy of Tumours London 1948 Butierworth & Co



X1
SECONDARY MALIGNANT GROWTHS IN THE CHEST

InAvEpreviously referred (p 10) to the phenomenon of metastasis as generally
characteristic of malignancy and as the chief criterion for the division of
tuntours 1nto the benign and the malignant varieties Although 1n this work
I have been mainly concerned with primary 1ntrathoractc neoplasms, some
reference must be made to the general picture of secondary mahignant disease
n the lungs, both from the chinical and from the radiologrcal standpoint

1 have already indicated that sarcoma of the Jung as a primary condition
15 an extreme ranty, practically all sarcomatous deposits mn the chest are
secondary to a growth which has originated elsewhere i the body The
obvious sarcomata are highly malignant tumours, composed of rapidly
growing undifferentiated cells, the supporting stroma being relatively scanty
The blood-vessels in these growths are Itned by a single layer of endothelium,
m many nstances this can hardly be differentiated, and the vessels appear as
luttle more than blood spaces between the actual tumour cells which form the
only hming For this reason these cells are particularly hable to dissemnation
by the blood stream to various parts and especially to the lungs A stnking
example of this 1s seen 1 the case of osteogenic sarcoma of the femur, 2
condition met with most commonly 1n chtldren and young adults Even after
early amputation of the imb the outlook 15 extremely bad, the appearance of
secondary deposits of growth in the lungs and elsewhere may be antcipated,
sometumes withia a few months, or even weeks, of the discovery of the prmary
tumour Fig 82 (Chap X), which for purposes of convenient classification
has been imcluded 1 the general account of mesodermal growths, 13 an
example of secondary sarcoma of the lungs and meduastinum The same may
be said of the so called pleural endotheliomata, which though appeanng 1
many respects to be primary pleurogenous growths, have lately by Va““‘;\‘:
authorities been regarded as metastases from some primary deposit (“: the
supratenal body, prostate, or elsewhere) that has escaped detectron ai

autops;

Ir\pmyany of the cases described as lympho sarcoma ot renC;l . 53;2‘;"1«’:;{
the lungs the pulmonary lestons are but on¢ mamfestation of a WIrd}]’me
deposit of masses of ly d tissue which cf es? mmty:o “rett-
syndromes that have been grouped together under the fenone 1t TC
culoses’, which includes such cond! asreticul ma }ymp E’Hodgkm s
Iymphatic Jeukaemia, and varous forms of Iymphugrd;“l orga fesions are
diseasc) In these 1t can hardly be maintamned that the pulmonacy
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primary lung tumours 1 the ordinary sense of the word, and for this reason
I have felt it proper to refer to them in a section of this work which deals
with secondary maltgnant growths cf the chest.

The accompanying dlusteations (Figs 99 to 103) may be taken as repre-
sentative of the various radiological appearances seen in patients 1 whom
a primary carcinoma of some organ has given fise 1o metastatic deposiis in
the lungs

Duagnosts of the condruon 1s not alw ays obvious from X-ray evidencealone

The of P or signs suggestne of serious
disease i a patient known to have had a cancerous lesion of some siscus must
ly suggest the of metastatie nodules ta the chest, but

the chnical preture vanes constderably, and, howeser great the suspicton,
confirmation of the presence of secondary carcinoma 1s by no means always
easy Symptoms may. and not nfrequently do, anse fong before the appear-
ance of any unequivocal evidence 1a the X-ray prcture, and 1t 1s seidom, if ever,
that physweal exammation of the chest gres any rehable mformation
Metastatic disease 1n the lung occurs most commonly i the form of scattered
roundish nodules, more or less tbed. through, the I field
These may exist tn fair number without any gross respratory disability, since
the total functional resprratory area 1s not greatly diminsshed and the vatal
capactty may stil be comparatively high An example of this 1s scen in Fig
99, whuch shows the X-ray appearances 1n the chest of a patient who developed
secondary deposits in the lung and mediastinal lymph glands from a primary
carcinoma 10 the prostate The density of the shadows and their rregular
outhine 0 such a radiogram should always suggest the diagnosis of new
grownth, but the search for the orgnal focus may often i to show the site
of the pnimary leston which may only be discovered post-mortem Even at
autopsy the primary focus. of small may eastly escape detection A stmlar
appearance is seen in Frg 100 which shows a large orval shadow 1 the night
upper zone There 1s nothing a thus picture that 1s dragnostic of carcinoma
the opacity might easdy be atributed o a relatively bemign lesion such as a
newro Hibroma or other circumsersbed tumour ActuaBly shis radiogram 1s from
a patrent with 2 large mass of careinoma which ongimated from a primary
growth in the tonsl He was a man aged 80 who was treated by high-
roftage radiotherapy at the Royal Cancer Hospital in the early part of 1933
for carcinoma of the tansit Later he developed a cough with blood-staned
expectoration, and masses of enfarged hymph-nodes appeared m the nght
avdia Histological examination of biopsy specimens show ed bulky metastatic
depostts of squamous-celled carcinoma In some of the radiograms of this
wase the mass 1o the nght upper zone of the chest was seen to have caused
destruction of portions of the 2nd and 3rd ribs
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Figs 101, 102, and 103 illustrate the state of affairs more commonly seen
Fig 101 15 & radsogram from a patient who had had a Halstead s operatron
for carcinoma of the breast § years previously She was complamming of dry
cough and shormess of breath and had been losing wesght The Xeray
appearances are ndicatne of widespread disserunation of fairly large deposits

e 108 Radiogram shouing d Mave m hary carcinomatowss of

sccondary 10 1 growth an the tream  {By courtesy of Hr §
Cl Mnrd Hml: (hmmr " Imn Tukercul 315 Hoyk & Vauzey  Oxf
v b

of growth through the lung fields In Fig 102 the dis
SEMINALIon 1S even more exiensive and the nodules appear coarser this s from
a man wha had 2 prunary carcmoma of the gail bladder Lig. 103 shows a
typreal secondary carcnomatosss of the fungs (the primary source here 1s
unrecorded}

The greatest degroe of respiratory distress 1s seen an those cases in which the
greater pomun of all the lung fields ts tafiltrated with fine secondary depostes
1 lj x ) Fig 03 shows this conditron the
prmary crm\lh m this case was m the stomach the commonest ongin of
grosths which metastasnize 1 this way The root shadows in such cases are
ahways large and the patient 15 always much disteessed sery dysprocie and
cyanosed The course of the disetse at this stage 1s rapd usually hmited to
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a few months at most Fig 105 shows a diffuse mihiary carcinomatosts of the
lungs, secondary to a primary growth 1n the breast Here the nodulation 1s
diffuse and moderately fine, the appearances simulating some examples of
sihicosis or of chronic mihary tuberculosis

Onc of the commonest secondary results of bronchial carcinoma 1s 2
malignant pleuritis, due to metastatic deposits of growth 1n the subpleural
region As I have already pointed out (Chap VIII), though pleural effusion is
practically always a late phenomenon in the course of the disease, 1t 1s
occasionally the first climcal manifestation to direct attention to 1t
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TABLE XX Classification of the Reticuloses
(Beattie and Dickson)

The Reticuloses

s .
Medullary L
Pamary
o baay s
AMetabolie (the generalized hpordoses) N
Prmary
Follcutar
' aly
Primary
Siites {lnfecmc

I'world also quote the classification gnen by these authors of the reticulo-
sarcomatq

Tavtr XXI Classification of the Reticulo sarcomata
(Beattie and Dickson)

Reticulo sarcomata
Diffuse
Undifferennated Trabeeutar
Differentiation 10 hnstord celis Fonito-syncytal
Lymphoblastic
Lymphocytic (lympho-sarcoma)
and &c)

Differentiation to haenue cells
Plasmocynie
Erythroblastie

Mixed yype Palymorphic reticulo sarcoma

Jo-endothet

U ce!
Diferenuation to simus himng cells { Dufferentiated type (Brstiocy toma)

ily recognized by the cl The case 1ll d by Fig 83, p 136};
for example, and described as a reticulo sarcoma, ongmated as a case Of
Hodgkin’s disease {ste] 1n which the condition subsequently underwent
sarcomatous degeneration The causation of lymphadenoma 1s still nbscu;:t.
nor have we any real explanation of its chinical vanations It s of some mtcrthsc
to note that, so far as my experience goes, m these cases which exhlb)nnds
well known syndrome of gross enlargement of cervical and :mnarﬁ gl :!hc
with splenomegaly one does not see 2 corresponding affection of glnnds )oma
mediasttnum Conversely the cases of obvious mtrathoracic lympha ﬂ;mw
which come to the chest spectalist seldom show any gross or exte:
enlargement of glands in the neck or axiltae
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Clinical and Radiwological Features. In most instances the patient with
meduastinal lymphadenoma seeks adsice for symptoms referable to the chest,
e g cough, and occasionally some pamn which 1s commonly :n the second or
third intercostal space to one or other side of the sternum There may be a

L .
716 106 Radiogram from 3 case of Hadglan s ducase (By courtesy
f Dr Camphell Goldin

history of malaise and debality, but quite often the general health appeais to
be unaffected Dullness to percussion may be present to the night or left of
the sternum, according to the extent of glandular enlargement 1n the chest,
and there may be some al in the ch: of the breath dsaf there
15 pressure on a bronchus Xeray examunation, exen at an carly stage of the
disease, may show some widerung of the mediastinal shadow, some partial
collapse of a lobe, or possibly an actual tumour As the disease progresses,
the physical signs become more obvious, and the abnormal A-ray shadows,
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TanLe XX Classification of the Reticuloses
(Beattie and Dickson)

The Reticuloses
Maawa. o v .
Medullary - .
Primary . .
v s
Gaucher s discase
Metabolie (the generalized hpoidoses) | Niemann Pick s disease
Kanth

imary h ingunsle
and regional ileitis (Crohn s disease))
Folheular Lymphoid (follicular Jymphoblastoma)
Fibnllary
Primary
Sinus Infective

T'would also quote the classification gnen by these authors of the reticulo
sarcomata

TasLe XXI Classification of the Reticulo sarcomata
(Beattie and Dickson)

Renculo sarcomata
Diffuse
Trabecular
Fibrillo-syncytal
Fibnilary
Lymphoblastic
Lymphocytic {Iympho-sarcoma)
I and myelocyt

Undyfferentiated

Dyfferentiation 10 bustord cells

&c)

Dyfferennianion to haemuc cells
Plasmocytic
Erythroblasuc
Muixed type Polymorphic reticulo-sarcoma

v cell
Dufferentianon 1o simus I cells {0 o)

generally recogmzed by the clinician The case tllustrated by Fig 83, P Is:;
for example, and described as a reticulo-sarcoma, onginated as a dcaseml
Hodgkin’s disease [szc] wn which the condition subsequently un bﬂ'“ -
sarcomatous degeneration The causation of lymphadenoma 1s sull onsgcs;
nor have we any real explanation of 1ts chimical variations Itis ofsom;:b“ e
to note that, so far as my experience goes, 1n those cases \vluchuex fands
well-known syndrome of gross enlargement of cervical and a; 113:3;5gm the
with splenomegaly one does not sec a corresponding affection of g! :;mdcnoma
mediastinum Conversely the cases of obvious mtrathoracic lympl P
which come to the chest specialist scldom show any gross or
enlargement of glands 1n the neck or axillae
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Chncal and Radiological Features In most instances the pattent with
mediastmal lymphadenoma seehs advice for symptoms referable to the chest,
e g cough, and occasionally some pamn which 1s commonly i the second or
third intercostal space to one or other side of the sternum There may be a

16 106 Radiogram from 8 sase of Hodghi 3 drcsse (By courtry
fDr Campbell Golding )

history of malase and debility, but quite often the general health appears 1o
be unaffected Duiltness to percussion may be present to the night or left of
the sternum, according to the extent of glandular enlargement in the chest,
and there ray be some al m the ch of the breath dsif there
15 pressure on a bronchus  X-ray examination, even at an early stage of the
disease, may show some wideming of the mediastinal shadow, some partial
collapse of a lobe, or possibly an actual tumour As the disease progresses,
the physical sicns become more obvious, and the abnormal X-ray shadows,
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which at first are often umilateral, extend to both sides of the chest Although,
as [ have smd, gross mvolvement of the cervical and axidlary glands 1s
uncommon In these cases, a single enlarged Iymph-node, or perhaps two,
may be found, usually above one clavicle, sometimes n the axilfa, and when
the radiological diagnosis 1s stll in doubt, the matter may be settled by
Iistological examination of the gland, which can often be excised wathout
undue difficulty under 2 local anaesthetic, though occastonally 1t 1s deeper
seated, when removal may involve a more prolonged operation
Fig 106 gives a fairly representative picture of the X-ray appearances in
a typreal case This patient had actually sought advice in the first instance on
account of swelling 1n the neck and swelling of the nght arm which she had
noticed for some months Her werght had been constant and she had had
no cough or respiratory discomfort, but X-ray examunation of her chest prior
to radiotherapy showed a small opacity above the right clavicle Bropsy of 2
Iymph node from the nght axilla showed appearances typical of Hodgkin's
disease, viz loss of structure, with endothelial overgrowth, gant cell forma
tion, and eosinophilic nfiltration Treatment by deep X-rays was given on
two occasions, with an interval of 11 months, after which she remamed m
good general health and without symptoms for some years Eventually she
returned to hospital complaimng of dyspnoea on exertion and shght cough
She was then found to have some promtnence of the chest-wall over the
sternum and 1n the second right intercostal space Seme enlarged glands were
present 1 the left supraclavicular fossa The diagnosis in this case had been
established histologically from the start from the radiological appearances
alone, however (Fig 106), 1t would hardly be possible to be dogmatic about
the nature of the mass at the night hilum This appears fauly well circum-
scribed the relative opacity of the surrounding lung field, as compared with
that on the left side, suggests lymphatic stasss from pressure or possibly e\;n
mfiltration  Apart from the history and the histological evidence already
obtained, and judping the radiog: by stself, a d of primary
bronchial mught not unr bly have been considered a
Figs 107 and 108 are radtograms taken from another patient atan mtcna1
of 21 months Each shows a state of affairs not uncommion m mediastin
here 15 collapse and consolidation of the
lymphadenoma In the earlier one thel hose frequently
right upper lobe, the appearances bemng very sumilar to thos

bronchus In the later picture
produced by a carcinoma of the right upper lobe bronc us Inthelaterpens

d infi
the lung has again become aerated, but widespreas :
18 3PP3§€nt, both upper and middle medrastinal groups being affected as wel

de
as the broncho-pulmonary glands on the right st here
edhastinal lymphadenoma
D o axlary o :sf\:rx;nch can be removed for biopsy,

are accessible cervical or axillary glan
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diagnoss of the condition may be a comparatively easy matter Otherwise,
diagnosis 1s often 1mpossible from the X-ray picture alone The radogram
shown in Fig 105, for example, 15, as I have pointed out, practically indss-
tingurshable from that of many cases of collapse of the upper lobe due to
pressure on the bronchus by a carcinoma Opacities m the upper part of the

. L .
By
diogram from a case of hydat d disease of the Jung (
Fio 109 Ra logouaesy of Dr Campbell Golding )

Ford
mediastinum due to lympho to a thy , or to the lympl s
deposits of the leukaemias may beara close resemblance to thos; o‘;‘ izdlgr:ﬂl';w
disease Although 1n most established cases the radiological ls o Targement
latter are bilateral, this 1s not mvartable, and unilateral glandul ::(r’::i ol
may simulate a tumour of quite different character,e g a tfr;m d’eadc the
a hydatid cyst In cases of doubt, the radiotherapeutic tes! udv{sable pen
pomnt, not infrequently a diagnostic application of X-?}: lzsunacccmpﬂmed
lymphadenoma or some alhied condition 1s suspected bu
by histological evidence
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HYPATID DISEASE

Simple bronchial snd alveolar cysts do not as a rule gne nse 10 much
difficulty in differential diagnosts, bu( hydatid cysts within the chest vary a

good deal as regards thew radiol pp and may not
be mistaken for solid tumours 3115 for ths reason that T have feit that some
to them, with 1l eaamples, would not be snappropriate in

a work on intrathoratic new growths In Chapter 1V Leuted an example of a
targe extra pulmonary tumour which was removed surgically and found to be
a neuro-fibroma In this case the radwlogist reported that the presence of a
fibroma should be considered *if an encysted effuston or @ hidamnd were
thought to be chinically untikely” {cf Fig 33, p 41) 1t will be of interest to
note in companson with this the Xeray appeacances m Fig 109, which s a
radiogram from a case of hydatid disease of the Jung These two postero-
anterior \m\s are by no means dissimitar, and gnve some dea of the
dfficulty 1n ¢ which not ly anses Yot another
exampte 15 afforded by Figs 310 and 111 which show a mass of considerable
size 1n the night middle zore, scen 1 the lateral view to be fymg antenorly
From these sadiograms alone a posiise dragnosss would seem hardly possihle
The nature of the lesion 1 this case was established prior 1o operation by
examination of the fluid from the cyst obtained by aspiration, this showed the
pr:scnce of hooklets and scolices It may be obsened at this pount that
theonly ocal g evid fhydatiddi thechestisthe
discovery nf \mland ctcmems n some pathological flud assoctated with
the tumour The complement fixation test, applied by Ghediniin 1906 1o the
Jduagnosis of hydatid disease, 15 2 group reaction, not speaific tother antigens,
g euract of tacmz saguaea, exteact of fascyola hepatica, or fuid from
wystivercus tenuicolhs, have been used i hiey of hydaud flusd) This test has
apparently given better results 08 the whole than the precipn test, wnesty
gafed by Fleg and Lisbonne i 1907 This was carried out by incubaung
a micture of 0 5 ¢ of hydatid flmd with 0 Sc o of the patient’'s serum sn a
test fube for 2 hours at a tempetature of 37 € a precipnate bang ginen in
posttine cases The Cason test, first desenibed in 1911, appears to be the most
rehiable of any Intradermal imyection of 0 2¢ ¢ of stenie hydatd fud obtained
from the cysts of sheep, pigs, oxen, or humans with ijection of 02 c ¢ of
sahne a3 a control, pues an immediate Jocal reaction in posine cases
Accompanying the local reaction 1 2n erythematons wheal, which snereases
m size and reaches s maximum within 10 10 30 minutes The obsenvations of
Lematre and Thiodet 1n 1926 showed 17 per cent of positsee reachons with
the preaipiun reactian, 17 per cent wath the complement fitation test. and
87 per cent with the Casons intradermal test




{1523 2 1 fo 525025  fo on vy
AIAICLIT YT 3 01) S1g 50 2500 dwies 1] o1y 3ung syi jo ssoa p p

103 13614 5 UOSP AR Wwo1g)
EP 9 )0 95¥5 1 wol) Weas0 pry 011 org




MISCELLANEQUS TUMOURS 169

Fig. 11215 2 diagram from a case recorded some years aga {loc et} of 2
oung man whose medical hlstory had been mther misleading, the story of

ough and and & q to an
nunck of leﬁ's’ded pleunsy 18 momhs prc\xously. being strongly suggestne
f p y i The X-ray app are mdicatine of a very

T 112 Diagram of radiogram from a case of hy dstad eyt
of the medastinum (Fram Davidson s Coneer of 1he Lung
and Cther Srtrathorsese Tomowrs )

large tumour in the upper part of the chest, atmost dentical with those 1n
same cases of solid deaign tumours (cf Fig 15) Ths actually proved at an
autopsy 1o be a large hydaud cyst, containg numetous daughter sts Thas
patient had at a late stage of his sliness developed a

presumed at the time to be due to tuherculous canes of the spine r\o explor:p
tory op ar }: had been 1 d by the relatives

ANEURYSM OF THE AORTA

The recopnition of an aorhic ancurysm may nat, perhaps, he segarded asan
outstanding problem m differentiat diagnosss, bul cases do occur wn which

there may be imnai difficulty m dmmgmshmg st from other intrathoracie
» 1008
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172 MISCELLANEOUS TUMOURS

tumours The pressure symptoms caused by an aneurysm are similar to those
resulting from any large mediastinal growth and 1 any case in wheh
a radiogram shows a shadow 1n the meduastinum consistent with aneurysm
the possible presence of a neoplastic tumour 1s not necessanly excluded by
the fact that the patient happens 10 extubit a positive Wasserman or Kaho

—
1

)

e L.

L?Y

1 -
Wt

Fia 117 kymogram Same C;l;e as F)g 116 (By courtesy of Dr G
mon

reaction Both the X ray appearances and the physical signs in Iymphardtl::;r:;
may resemble those 1n some cases of aneurysm from which moreove!
sometimes be difficult 10 distinguish an intrathoracic gotre b
Tn suspected cases 1n which the clinical evidence 1s insufficient to e ablist
a definite d the radiologteal 1on must be very o e
order to determne the relatton of the abnormal medrastinal tslhcl x:ake e
aorta Right and left anterior obhique views will frequc;(l r)"w ey ot
suffictently clear but sometimes 1t 15 desirable to resort to ):nmi i
eveiangiography The kymograph may be invaluable in determ:
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or not there 1s expansile pulsation 1n the tumour, for upon this point may
depend the differential diagnosis between an aneurysm and a mediastinal
new growth or a mass of lymphadenomatous glands Even the kymograph
howeser, 1s not an infallible gude, a remarkable case having been recorded
by Fishe and Grace of 2 man aged 34 with a typical brassy cough, dyspnoea
and occasional pamn n the region of the nght shoulder This patient exhubited
clinically some pulsation 1n the suprasternal noteh, and dullness with shight
pulsation over the upper part of the sternum, a Iittle to the right of the aortic
area The Wasserman reaction was strongly posiive The radiologial
examination, which included hymography, showed a large opacity, about 4
inches 1n dimeter, above the aorta, the aortic arch being displaced to the
left The kymogram, contrary to expectation, showed no pulsation in the
mass, which was apparently immobie The radiological examination was
repeated on two further occasions, the reports being identical with the first
and on the strength of the absence of pulsation the authors performed an
exploratory thoracotomy in the hope that they might discover an operable
mediastinal tumour What was actually found, however, was 2 saccular
aneurysm, springing from the arch of the aorta and filled with blood clot

INTRATHORACIC GOITRE

A substernal goitre may be recognizable from 2 typical X ray P‘“‘““&
which shows a more or less triangular shadow with the base uppcnnos‘lxa:
the apex below This 15, however, by no means nvanable the opacity !ag
sometimes unilateral and occastonally circular, so that 1he appearances mmo s);
suggest either a lobar collapse or a mediastinal tumour The latu}:lr l;nd -
likely to be simulated by a very large and unilateral mtrathoracic thyr
the following sllustrations showr

These radiograms are taken from a case o
aged 68 Fig ® 120, a postero anterior view, exemplifies l};lc P;gﬁ{;:‘(ezf
differential diagnosis from the radiologist s point of view when posiie
for example, with a postero 1ntefior radiogram of a known t?scﬁg P
fibroma (c¢f Fig 37, p 44) or agan with one of 2 teratomad(c . poste’m
29) In this case no detailed dragnosis was made on the gr \‘n‘ ); D ot
anteror and lateral films by the radiologists, who reporte: a(ﬁegngh( ade
with a sharp lateral edge, 1 the upper and middle zones on e eumo-
Fig 123 shows the state of affairs after induction of a diagn!
thorax which makes 1t clear that the mass i extra pulmonary ors wheh

The clinical history of this patient s as follows Hflshiy:\;k cspccm")’
began in the spring of 1942, were paun in the right side o ‘t1 e ;hort ave
when his head was turned to the left He was treated for 1 ly " other doctor
diathermy without effect Early i 1943

£ imtrathoracic goitre 1 3 man

he was examned b
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MISCELLANEOUS TUMOURS 11

who made an X-ray examnation which disclosed the presence of the tumour,
There was nothung of significance 1n the past mecical story. The man had
fost werght (about a stone and a half) n the preceding 6 months. he had
recently complained of shght cough sn the mormings, but was not unduly
breathless Physical cxamination rexcaled some dullness in the upper part of
the chest to the nght of the sternum, where the respiratory murmur was
maudible  The cardiovascular system d notmal, the blood-y
readings were 110 mm (systolic), 70 mm {duastohc) The wital capacity was
180G cc

An exploratory thoracotomy was carried out {postenior approach, resecnion
of the 61h nb and the postenor segment of the Sth nb) The nght lung was
found 10 be free The upper part of the chest was occupsed by a large, round,
smooth tumour, stony hard in places, and fluctuating at the lower pole It was
not adherent 10 the Jung 1t arose from the upper part of the medastinum by
a pedicle of moderately firm ussue The pleura was incised and the tumour

tized by stripping the pleurat b from the bine of reflection on to

the growth It now became apparent that the pedicle consisted of normal
thyroid tissue coming from the region of the trachea Some of 1he larger
vemns of the pedicle were exposed by blunt dissection, the remainder being
cut and tied There was considerable bleeding from the side of the tumour,
the tissues beng very friable After removal of the tumour the cut ends of the
pleura were sutured together 5o as to corer the exposed mediastinal structures,
an opening being left at the bottom for dramage The chest was closed and
the pauent feft the theatre wn good cond Recorvery was tlul, and
the patient was discharged from hospital 4 weeks Iater

Pathological examination showed the mass to consist of apparently normat
thyrerd tissue The report was as follows *Thyrosd gland showing a far
degree of fibrosis The alveolt are rather srrepular in size, some contain
vormal looking collord, others are empty, some appear hyahine Most of the
cells bamng them are Natened There 1s recent haemorthage w many areas

1 hisve quoted the above case to show the difficulty which may occasionally
anise in disunguishing 2 poure of s ype {rom a bemgn tumout of the tung
or mediastinum 1t seems 10 have been a genmne instance of the intrathoracic
gotre proper as dishinct from the substernal gostre The latter ancludes the
so-calted medristinal gostre, i which *the intrathotacic mass anses from the
ssthmus or from ane of the fateral {obes and comes to fie 1n the mediasunal
space medial to the preat vessels and i front of the norta® (Joll)
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XIII

RADIOTHERAPY
B} D W SMITHERS, MD ,MRCP,DMR
1. Introduction

ThE use of sonizing radiations in the treatment of patients with tumours has
been 1 progress now for 50 years, but the regular accurate application of
a prescribed dose to @ selected volume of accessible tissue contaiming the
tumour, \\uh a faurly clear wdea of what may be expected to follow such
ly recent A ding stage m the develope
ment of radlolhcmpy for patients with dccp—scatcd tumours has not yet been
reached for a number of reasons, some chnical and some techrucal The
results of treatment by radiation of patients with carcinomas of the tongue,
or cenix uters, are good, while the results with tumours of stmular structure
1n the oesophagus, of broncht, are bad The difference 15 due partly to the
fact that accessible tumours are more ofien and more easily detected at an
carly stage, partly to the more accurate assessment of size and spread of the
accessible tumour, which allows focalization of the treatment to the tissues
imvolved, and partly to the fact that the radiation does not have to pass
through the normal ussues to reach the tumour Radiation 1s a most effectine
means of treating patients with malignant tumours of certan histologreal
structure provided that its effect can be localized to the tumour, that litle
damage ts done to the normal tissues, and that 1he whole tumour 1s adequately
srradiated  When radiotherapy s used under unfavourable conditions for
tumours whose exact dimensions situation, and spread are unkrown, and
which are completely surrounded by normal ussues, its beneficial effects are
greatly diminished, and st 1s only effective 1n speeial cases where a number of
unusuat circumstinces chance to be in ats favour This usually means the
presence of a hghly active but still focalized tumour in a fit patient
Radiotherapy does not produce direct destruction of all tumour cells, s
use 1510 no way comparable to cautenzation Massine doses outside the range
used therapeutically will produce tissue necrosis by direct destruction, and
much smaller therapeutic doses 1f given to arcas prc\musl) hc:\\llynmdm:d

oo Prame tatone ammtaca; o oo ¥ cang

. . . . .

; . .- P
sensitnve presmutone phase so that they degenerate on attempting diviston
1€ such cells are pumerous and distributed unevenly, the tumour hecomes
disorganized, the body defences (if not themselves too kadly damaged by the
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RADIOTHERAPY
By D W, S\MITHERS. MDD, MRCP, DM R
1. Introduction

Tue wse of wonezing radiations m the treatment of patients with tumours has
been 1n progress now for S0 years, bul the regular accurate application of
a peescnibed dose to a selected volume of accessible bissue contarmng the
tumour, with a fairly clear idea of what may be expected to follow such
treatment 15 comparatively recent A corresponding stage m the develop-
ment of radiotherapy for patients with deep-scated tumours has not yet been
reached for a number of reasons, some chnical and some techmcal The
results of treatment by radianion of patents with carcinomas of the tongue,
of cenvix uter, are good, while the results with tumours of stmilar structure
in the oesophagus, or bronchy, are bad The difference 15 due partly to the
fact that accessible tumours are more ofien and more easty detecied at an
carly stage, partly to the mare accurate assessment of stze and spread of the
accesuble tumour, whick allows localization of the treatment to the tissues
tmvoled, and partly to the fact that the radiatron does not have 1o pass
through the normal tissues fo reach the tumour Radiation 1s 2 most effectine
means of treating patients with malignant tumours of certain histolegical
structure provided that ats effect can be localuzed to the tumour, that litle
damage s done to the normal ussues. and that the whole tumour 1s adequately
wradiated When radotherapy s used under unfasourable conditions for
tumours whose exact dimensions, situation and spread are unknown, and
which are completely surrounded by normal nssues, its beneficial effects are
greatly dumuushed, and it ts only effective 1 special cases where a aumber of
unusual crrcumstances chance to be i ats favour This usually means the
presence of a highly actue but stll localized tumour n a fit patent
Radiotherapy does not produce direct destruction of all tumour cells, its
use 1810 no way comparable to cauterization Massive doses outside the range
used therapeutically will produce tissue necrosts by direct destruction, and
much smaller therapeutic doses, If gs¢n to areas previousty heavily rrradiated
or if repeated agan and again over a Jong pertod of tme, may also produce
aecrosts, but this s usually secondary to mterference wath the blood-supply
The ysual therapeutic doses of radiation chiefly affect cells which ate w a
sensitive pre-mitotic phase so that they degencrate on attempting diviston
If such cells are numerous and distributed unevenly, the tumour becomes
disorganized, the body defences (if not themselves foo badly damaged by the
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radiation) come 1nto action, and the growth of the tumour may be controlled
for 2 time or the whole tumour may be ehminated If such cells are scarce and
evenlydistributed, no such general tumour disorganization occurs, the normal
tissues do not recene the same chance of dealing with the growth of the
part over which they have lost control, and the tumour 1s said to be radio-
resistant

The dufficulties presented to the radiotherapist by thoracie tumours are all
too clear such tumours are inaccessible, often deeply sitvated, 11l defined, and
difficult to localize their indiidual degree and direction of spread are
speculative and not all of them are of favourable histological structure The
patients are often elderly, frequently 11, and sometimes wasted Results of
treatment can only be improved by using every aid towards accurate estima
tion of the volume occupied by the tumour, by localization of the radiation
effect to this volume, and by the reduction of the radiation of the normal
tissues 1o a munimum, thus obtaining the most favourable distribution of
dose with time 50 as to get the best effect possible with the parttcular histo-
fogical type of tumour present, and promoting the patient’s own general
resistance which 1s so helpful 1n producing a successful result with radiation
therapy With many intrathoracic tumours there 1s no inherent reason why
they should not respond well to 1rradtation, the reasons that they do not do
5o more often are that with present treatment methods the normal tissues
around are damaged almost as much as the tumours, that only part of the
tumour may be affected at all, that we do not know enough about the general
istological structure 1n each case from examnation of the small pieces
usually obtamned for biopsy, and that, 1f we did, our knowledge of radio-
biology 15 still inadequate to enable us to plan the most sutable 1ndrvidual
dose-time distribution, moreover, the patients are so often too 1li or the disease
process too widespread for any effective treatment to be attempted Though
the difficultres are great there are a number of ways wn which some of them
can be overcome and some grounds for belteving that mrradiation of the
tumour, combined with a general rise 1 the patient’s resistance, offers the
hest hope known 10 us at present of improving the survival rate 1n the large
number of patients who develop malignant ntrathoracic neoplasms

2. Carcinoma of the Bronchus
An attempt will be made here to set the mdxvngual tr
presented by a patient with a carcmoma of the

eatment problem
with all the diffi-
of the mcidence

cultres that have justbeen ~ samst theb s
value « oth 2

of the disease and to ass o

nd as a possible ure m other methods

palliative, a rein hey

of treatment available Ti
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culties eaumerated above will be described and phns for the future discussed
The results of treatment in a group of cases and the details of the method
cmployed will be grven in folt

The Treatment Problem

{n Chapter VI the present inard: of ¢ of the bronchus has been
d and an wd guen of the magaitude of the problem

with shuch we ate confronted At the present ime there are thought to be
betwoen § 000 and 9,000 deaths per annum i England and Wales atinbutable
to bronchial carcinoma There ate good reasons for thinking that the higher
figure 15 neaser to the true annual mactality The number of these patients
recening treatment was esumated by Mackenzre (1939) at only 5 per cent
of the total wedence, this figure has certaunly increased but ss sttt iow Tod
(1949} 1n her inquiry mio the cxtent to which patients yath cancer i Great
Brtmin recense radiothesapy sncluded lung tumaurs 1n a group with others
treated by radution for palitation but for which surgery s usually preferred
i suuable cases The average proportion treated tn this group was found to
be 25 per cent

The percentage treated by radiotherapy of the cases registered at Bradford
were however, given for the lung as 13 and a table was wncluded which
suggested that this was faurly representative of the Brinsh Isles as a whote
She estrmated that 50 per cent of the patients developing carcinoma of the
tung required radiotherapy Fig 123 15 an estimate made {(Smithers 1949) of
the pasition for w this country 1a 1945 (n aa
attempt ta shaw how insignddicant our present ¢ffort (o deat with this discase
stll 1s and that there 1s scope for any method of treatment that has any
pretensions to deal effectively with even a small proportion of the total cases
seen Such consideratians should place any reports clavming 2 few successes,
such as that to be presented below 1 their proper perspective, they apply
at beast as foraibly to the results of surgical or chemical as 1o those of radiation
treatment

The posiuon, then, 1s that i this country some 9000 persons develop
bronchial carctnoma annually. of which perhaps no more than 2 per cent
have a pneumonectomy or jobectomy which are generalty regarded as the
only hope of cure Little more than 10 percent have other forms of treatment
which hold out any prospect of producing temporary arrest of tumour
growth, and in only 4 per cent 15 treatment other than surgical given wiich
15 even planned to attempt more than this This means that at the moment

atempts to cure these patents are only berg made m about 6 cases 10
every 100
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ﬁmmﬂk’ af number of cases per annim i England and Walos
umber treated and number sursning fire years. (Based on
Sigures for 1945y

d at 150 (15 per cent of all cases
moval (May be overestimate )

mate )
D Numter treated by surgerv estirate
25 per cent ofall

treated) excludmg exploration without ret
E Numter surviving five years estimated at 25 cases
cases treated ) (Probably an overesttmate )

Fig 124

(W 11h acknowledgements 1o the Annals of the Royal College of Surgeons of
England, 1949, Vol IV}
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An Analysis of 00 czses of bronchial carcinoma

If we consder the larger treatment centres fully staffed and equipped for
thoractc surgery and radiotherapy, the posttion, though changed, 1s sull a
serions one Although a considerably greater proportion of the patients seen
are treated, most of this treatment s still only palliatne Of 500 consecutine
patients with carcinoma of the bronchus seen at the joint climic for neoplastic
discases held by the Brompton Hospital for Discases of the Chest and the
Royal Cancer Hospital 123 (24 6 per cent ) were unfit for any treatment, i
178 (35 6 per cent ) some pallative A-Tay therapy for rehefl of symptonts was
giien, 1 $7 (1L 4 per cent Y adianced cases an attempt at palliation was made
with chemotherapy, and m 142 (284 per cent} some attempt at radical
treatment was made even though the discase was already advanced with
signs of extensive lymph node myasion 1 some cases Thatts the disease in
over 70 per cent of the patients scen was so adsanced that no treatment
making any pretence to effect a cure could be tried The cases referred to this
chinic are, of course, selected, as some of the best and some of the worst of
those seen at the two hospitals are not referred to the chnic, the best being
operated on and the worst bemng so bad that it was thought to be unjustifiable
to send them on to the joint el for further constderanon 1t 1s not possible
as yet (o give the accurate total figure from which these were selected, as the
records of the patients who did not attend the clinic have not been reviewed,
and some were not fully imestigtted The diagnosis of carcinoma of the
bronchus was, however, recorded sn another 442 patents from 1944-8 wha
were not seen at the consultation chime Table XX1U shows the distnibution of
the 500 cases seen according to the treatment given Although most patients
operated on are not rcferred to the clinic, every patient scen has been
reconsidered from the point of view of operability and 9 were an fact
operated on Four patients thought to have operable tumours but without
by means of th y recensed radical X-ray therapy because

they refused operation

TanLt XXIH

Preuronecomy -~ ENE
Preumoncctomy and post y 7
my and post-operat =xx rays § {Operation 13 |Radical

Prcumoncctomy and chemotherapy

H westment
Rad cal course of X ray therapy 107| Raducat 18208%
X ray therapy and chematherapy 17§ radavon 124

Paligtene X ray th-rapy 178 Palhatine No atternpe.
Chemotherany 7] treatment 235 ) at cure
Not reated i 337200

Thirty three patients had a thoracotomy #ithout semovat of the tumour and these have beea

©lassificd as not teeated if nothing further w.as deme or placed in the appropriate group if treatment
was then given
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It can be seen from Table XXII that 310 patients were treated with Xerays
In 7 the treatment was given after operation esther becavse 1t was thought
that the nisk of recurrence in the mediastinum was high or because it was
clear at the time of operation that mnvaded lymph-nodes remained behind
Six of these patients have died 13, 12, 10, 11, 6, and 4 months after their
treatment, and one 1s still alive and well 22 months after treatment One
hundred and seventy-eight receved palliative treatment amounting in some
cases only to a fe v small doses for relief of pain due to secondary deposits or
to test radiosensitivity, but 1n most cases to an attempt to relieve the patient
of distressing symptoms Seventeen were treated experimentally by a combina
tion of X-raysand chemotherapy (10 with chloro-ethylamine, 6 with urethane
and 1 with urethane and dienoestrol), 11 died within the first year, 51 the
second year, and 1 (treated with X-rays and chloro ethylamine) 1s alive 2years
and 3 months after treatment One hundred and eight recetved 2 radical
course of X-ray therapy (including 1 who had a subsequent paeumonee
tomy) The distinction between palliative and radical irradiation 15 usually
quite clear, 1in some of the palliative cases no attempt to treat the primary
tumour was made at all, and 1n most the treatment was stopped as soon as
relief of the symptoms for which the treatment was given was obtained There
1s a small borderline group, however, in which the ongmal intention was
simply the rehef of some symptom, but where the mnitial response was good
enough to persuade us that treatment should be persisted 1 1n the hope not
only of relicving distress but also of prolonging ife Whenever these patients
have received a tumour dose of 4,000 r or more they have been arbitranly
counted as having had a radical treatment Simwlarly patients who started on
a planned course of radical treatment, but who for one reason or another
were unable to complete 1t and received a tumour dose of less than 40001,
have been classed as having had palliattve treatment only Thisdoseof 4 0007,
arbitranily chosen, 1s well below the planned tumour dose in most cases
and was chosen so as to bias the selection i the borderline group in favour
of raducal rather than palltative treatment A few patients having palliative
treatment lived for more than 1 year, but none for more than 2 All
patients lost sight of (20) are regarded as having died of cancer within the
first year No deaths from *sntercurrent disease” have been counted as such
all have been attributed to cancer, and no cases have been omutted The
records of the whole 500 patients have been recently reviewed, those of all
patients hving more than 1 year have been reviewed 1n detail, ncluding
of rad and, where available, of histological sections
The diagnosis of carctnoma of the bronchus was rejected nd7 of the p;nfncn!s
referred 1n the same peniod, so that the 500 cases analysed were taken ;.Oﬂ:
547 sent for consideration of treatment Three were rejected, despite the facl




IOTHCR APy

135

that g, y crlgmally h d pogyy e bathoy, logicay Teports, &roungs thay

they re, Hned vy One for 3 Teviey I the tions Suggesteq thay

there ua msulliclcnl cndcn I 'POrt the Orgmat dragn sts

sults AUmeng s AXiyy, XIV ang Xxv
N ided 1y those y,p husto), ! confiy, Hon of ¢ diz 10815 ang those
Withoyp A n o by p 1y sic, Slrgeon, and

mdmlhcnp: @ ¢ fsultatron it h. £ood ¢y, cal oy,

Suppory the o, hou, h not bes posslblcrcsult

Tangg AX H "nal o Ce Onseeup, Latiep, Wit Co, ACt0me o the
0

Sy
Ewnr/m.r Seen qp the By, o) OPitaf o, 0y Cance + Iosy Osprrat Jouny
C,m.mllalmn Clirye Srony ay 1944 0 Decgy, ber 1948

B o~ $th iy M i g he
Hisrop Picat ki ogicay
\ COnfirmmar "Ly ﬁrmall
o
Year ol ) 2~
By, @ »
1945 107 62 45
1945 g 75 42
1947 103 0 s
g 9 59 N
rom ™ T, 19

Uiryng
Abmlum urg gy Tate

Tavy Xx1v Il o

of Trea; Qtrien, 18 X, ' Ino, ﬂz’lab ¢ Cases
¥’ {l/‘rlllo/ua f the Erun('/ s Iy #h(q) and §y II/ Oiep ( 0) / / cal Cop, onfiy irnae,
o the D
Nemter pregypr Arars opy
Treateq Treareq clre gt o o
Nor Other 1rayy 7
—
No  frearey Mcany ealy aTa .’)rl Fars Pars Sarg
Yeor seen 4 2 4 a8 A a8 4 A D L) \4 0\ 7 &
9 gy 2oy » w 3 O\I\Tl\ o
1945 toy LT 16 6 8 2 0 0 o
1946 1ig 18 M 1o [ 43 i t
1947 tos 15 g 3 & 23 o 3 /
543 g 0w | %y ! /
Tout 59 4, 2 sy DRl I\/O\/I\D\
Total g 25 T L
Eﬂme r e of hong /
treareg p. b
o — e —L




186 RADIOTHERAPY

TABLE XXV Results of Treatment by Radical X-ray Therapy i Inoperable
Cases of Carcinoma of the Bronchus

Mumber treated by X ravs only
Palhative Radical l ahve at the end of
Xray X ray
No therapy therapy r—l)r 25 35 4 yrs } S5

Year |seen| A B A B |a|Blaln|a]n|4]8lals
1944 | 79| 18 | 2t 1 6 | gl 2fofrlojt]olr|o
1945 { 107 | 26 12 12 g (si7l1|2|1|ofefo
1936 | 18] 30 | 17 8 | 1wl 7isl1i2l
1947 {105 | 12 13 11 7 30321
1918 [ o1} 8 16 18 5 1341 .
Toal 500 | 95 | ™ | 10 | 3 |1 |w|4 4 1|1jof1]o
Towl | 176 109 43 M 5 1 i
Absolute survival rate of moperable cases

treated by radical X ray therapy 450°% | 176% | 75%

that could be claimed from the records kept have been presented Figs 125
126, and 127 show the radtograms before and after treatment of the patient
who survived longest n this group

The records of the patients treated from 1938 to 1944 (Table XXVD) ar¢
not so complete or so accurate as those of the 500 cases presented above
There were, however, two who lived for more than § years followng radio
therapy One, a man of 65 treated tn May 1939, died 7 years later in Aprl
1946 We were unable to obtain any particulars except that Tis death certi-
ficate stated that he died from metastases from carcinoma of the lung The
other, a man of 58, was treated 1n September 1940 and 1s still alive and wellin
TasLe XXVI Results of X ray Treatment for Panents with Carcinonma o Iht;
Bronchus seen i the Radiotherapy Department of the Royal Cancer Hospita
Sfront 1938 to May 1944

Lied
Number | Number | Number s
of of | confirmed Died Lo
pavients | patients | histo und r
Year | seen | treated | logically | Untraced| Iyear
1938 | 21 20 14
1939 | 28 25 23
1940 | 19 19 13
1941 14 13 3
1942 | 24 22 12
1943 | 20 20 12
1944 7 6 4
Towal| 133 | 125 | 86

+ Died 7 years after first treatment
+ Still alive 9 years after first treatmeat
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Leddy (1943) and 1n Table XX VI which has been compiled from some more
recent publications 1t 1s, however, difficult to judge the value of rado
therapy from such tables, as they tell us nothing about relief of symptoms,
they leave us wondering 1f the few 1solated successes ever did have carcinoma
of the bronchus, considening the ease with which mustakes can be made, and
they represent 1n most cases a type of treatment 1ff adapted to the purpose of
localizing the energy absorbed to the tumour, and so only calculated to
produce some degree of palhation

TanLe XXVHI Results of Treatment of Carcinoma of the Bronchus by X-rays

Manrber | Number | Number | Number | Mumber | Number
o of  |confirmed| ded alne alne
pouenfs | patients | histo under 2-5 over§
Author seen treated | logically | 1 year | ears years Rermarks
Flood, 1943 kol “ 54 ! o
Dobbie 1944 170 50 15 4 2 Lahve § years
92%) 1at6years
Widmann 236 167 149 5 2 1 alne 2t 6
1933 (89%} years
Hilton 1945 179 93 52 66 8 0 [2ancovrd
a1°,) years
0 No histolop
Shorvon 1947 213 138 79 3 caleonfirma
tion 1 the 3
sV ors

Treatment policy

Even though surgery deals mo
broachial catcinoma, 1t 1s clear that at present 1t only touches the frn

st effectively with the few operable cases of

ge of

the treatment problem and that it 1s unlikely to unprove its position greatly

without either a
form of treatment Chemotherapy,
proved to be of no value in the treatment of bronchial tumou
caused considerable added distress to some of the patients so trea

b

or by c

on n

tron with some other

a5 15 shown 1n Chapter IX, has so faf
rs and has often

ted Radio

therapy tackles a larger seetion of the problem than surgery buthtackls:e:
less efficiently Nevertheless, after the few most favourable cases i:iegrcnl
removed, 1t still provides hope of some years’ survival to a few }:ch e
temporary benefit to many, despite the grave disadvantages, l“ bours as
discussed 1 the introduction o ths chapter, under which 1t sull la ox iy,
a treatment method for such pauients At present i reduces turr;otuor ]2‘391' but’
relieves symptoms, and prolongs life 1n many cases, see Figs 12 Know oW
produces complete tumour regression in few We are " msomt of the
best to take advantage of what it offers now and how to O‘E“:";e o
many difficulties so that we may mprove the prospect for the fu

anxo
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It would seem to be clear from the knowledge that we have at present that
we should continue to advise operation for all suitable cases When there s
doubt as to the advisability of operation, where, for instance, the activity of
the tumour 1s known to be unusually high, radiotherapy should be gien

Fi 127 Seven months after treatment

with the 1dea that some of these patients will become suitable for t;;éelf:l:;:
ata later date This group s likely to be small Only one s comamd s
series of 500 referred to above, but one other has since been "i::\cncd The
way and more post radiation pneumonectomies have now [beC:a})cwdcncc of
next group of patients have moperable tumours but no 1 hoalth. these 2re
widespread dissemination, and are 1n farrly good genera (her;PY Afew
mostly suitable for a carefully planned course of radcal Xdl:);i nfoction can
patients 1 poor general conditron, or with gross superaddet ve enough for
be treated first with rest, diet, and pemciikn until they impro
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From a radiographic tion (usually employing an antero posterior
and a lateral view and a series of tomographs), a consideratton of the broncho
scopic report, and a microscopical examnation of any prece removed for
biopsy, a decision 1s taken as to the size and position within the chest of the
volume of tissue to be treated It 15 not possible to irradiate adequately a

hy
‘d{r“

By

Fic 132 Radiogram of the chest of ilpa(lenl wn)h car

ter with the apparatus

8 or 9 centimetres n diamel
sphere of more than o be p

avatlable at present, and then only 1f the tumour hap
sensitive ofce the diameter has been decided and the central polfn:;fa‘:;
volume for treatment fixed (Fig 132), the pomnts on the skin on tdhe rams are
back of the chest directly over this central pomt are located Rad l:ﬁ;me 2nd
taken with the patient m the positions 1t which he wllbe treale A pomnter 18
prone with his head and shoulders on a special rest (F1g 133 cedpo‘ler the
used to direct the beam for exposure (Fig 134) and this 18 pilyiapostenoﬂy
sternal angle anteriorly and over the spme of the 4th dogsal verte
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50 a5 1o pe dhrected appronmalely at the Carng 4, both Cases Durmg
lhcpomlcrur av

Xposure 4 a dise fitted 1 s place op the dmgnusnc
tube Thyg dse Carries 5 central logy SPot w fyyc, fecerds the Position of the
chosen 51, Bram (Fig 4 5, the Yolume

s of the beams With which they were
taken (lead SPot) ang the Yertica) Projecion of the Mid-poine of the ‘olume
10 be treqy The distance between these Poitits cap Measured op the
film wypy aruler Which corrects for the magmﬁcauon (Fyg 137) A the pog;.

h—

Fia 133 Yicad ang should, S Wy anknoulcdgt
DL 10 the By Soura Radiyt y

tons of 1. skin Pointg corrcspondmg 10 the jeay marks are known, the skin

Poingg durcclly mnlylng the Centre of the volume selecteq for lrcarmcm
whey the p, ient s i e two lrc:umcm Positio) foung d 2rked
by 1ayy N the sk Ccnmng 1 these 1y arks eighy venly spaceq
Tadial |, n Ttorly ang posn-norly four 1, one cojgyy and the
mtcrmcdmrc our er (Fy 38 and 13 nts overlymg
the cep, { the 1) selected for treatmeny hich ocated
should |, @ vertieny tme whe, © Patient 15 1 Crther eatmen, Posttion
distan, centre treated ¢ from ¢p, Carng {which 45
often gy, PP OYimately gha same level) ;o Measured opy ch fiim 1o
e thay |, Yy * 35 this acy, as g ngled b, Tadiation
a e ang long al ines p € becy at varyy
distay to N poing Overlying the €entre of the , to be treated,
and S angles g, O provige ¢, S Of ragy, tion mlcrscamg at a
pth ang ng high localizeq 0se (Fig 1ze of th,

m. Cling deviee 15 fitted 1o the X.ry |
Conditiong Presenbeg €an be constapyyy, eproduced (Fig 145 ) Four flelds op
Tines Marked yp one coloye A€ treated o one day ang the foy, on fineg
Marked i, the othey colour on the nexy, alt:rnaxmg with
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fields By this means the tumour near the apex of a cone of radiation produced
by four fields ts srradiated daly, but the normal tissues nearer to the sk
surface are only irradiated every fourth day The accuracy of the apphication
can be checked at any time by nserting an X ray film under the patient

- - g

Fia 138 Slotted Perspex disc centred on the awal
skin point and used to mark the radial knes (With
acknowledgements to the Brit Journ Rad o)

s

; d

39 Radial] nes marked on the skin four in re
(R};Igmli four n green (G) (With acknowledgements to
the Brit Journ Radiol)

n (F
during treatment so that 1t 1s exposed to the four beams of radiation (Fig

142) A diagram 1s drawn to represent the theoretical p.’uten;I o'f}; :tla:i(:ln;l!;g
that should be found (Fig 143) and this 1s compared w[n e sl
produced (Fig 144) Bysuch means,using a 400 kV X raypl anf o oer
to delwver doses to tumours withm the thorax of the order o

cent of those given to the skin (Figs 145 and 146)

Future Plans
Steps are now being taken to carry this treat
a method of continuous rotation of the patient

ment further by 1ntroduciog
during 1tradiation It place



Fia 141 Patient in position for treatment (With acknow
ledgements to the Brir Journ Rad ol )
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FiG 142 Diageam showing the method of record ng the
accuracy of the beam direction duning treatment  The
pattern of ‘the beams on the exit surface 1s recorded on 4
film. (With acknowledgements to the Brir Journ Rad ol )

dur ng
FIG 143 Two examples of the theoretical patterns which should have "‘f’é,,‘i'gad}’fﬁgl s
{teatment by four beams of X rays on films placed on the far side of ; ; pa e
plane of entrance of the beams (With acknowledgements to the Brit Journ
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Radxolhcmpy s the only efficieny methog ofpalhame treatmen; Avatiaple
t [

Or mos, of Mirathory, Ie | pha {0

Mecyy s th, m:armcntfr vently s for many, estatio, scflhcd:scasc

scldom. howe: s hag any req) Len, e ulty S, since y¢
0€s 1ot 1 move he tenden, TMifar g ues o Toughoyy
th "t deaf oy, tvely ) Wtdespreag SSeminagon In the
thoray g i P of tym, s may oh, ety Of stryey, S such g5 the
mcdmtmal 1 ~nodes, g ple . or nd may dnsplay
A varpeq [ noy ery clearyy, distingy hlslcloglcal form, N2 Iympho.

Ymphad, 1ang l’clhcular I)mphadenopath and qp,

leukae,

Th,

¢ position With regard o lrcalm:m 5 qunge unlike that for Carcinomg of

the bronchus Here Weare dcahng asa ryje with h:ghly rudtoscnsm\c Masses

Which form part of 5 Leneralizod discage Process Auernpts 10 deln g, high
¢ 3

dos, Iestricted lumes Ussue gy, quite oy ace, ap, €2iona)
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attempt to raise the patient’s general resistance by dietetic and hormaone
therapy On this basis radiotherapy 15 directed to removing large masses
causing pressure symp or other embar ent, to reducing the toxic
effects of the disease, and to putting the patient in the best possible positton
to take advantage of any more general treatment method which 15 on trial
or which may appear 1t 1salso of value 1n some cases as a therapeutic test
helping to establish the diagnogis

The ntrathoracic lesions seen with the lymphate tumours may appear i
avanety of forms In general the localized lymph-node enlargements respond
best to radiotherapy both on a short and on a longer term basis The small
group of cases of lymphadenoma, with mediastinal lymph node enlargement
as the only sign of the disease when first treated, usually respond well and
have a comparatively good prognosis Patients with widespread nodular
wnfiltration of the lung parenchyma tend to respond much less well, and those
with generalized lymphangitic dissemination less well still Unfortunately the
response of these cases to chlorethyl though lly satisfactory
for a while, seems to be of brief duration The most rewarding cases from
the point of view of radiotherapy are those with predomsantly lymphord
hyperplasta, the giant follicular lymphadenopathies, or the lymphoid follicular
reticuloses This condition 1s of importance because 1t has a tendency to give
f1se to pleural effusion, sometimes bilateral, so that the patient may be regarded
as 100 11l or as having too advanced a condition to warrant treatment With
radiotherapy, however, the effusions frequently absorb and the patients may
return to full health for as much as 5 to 10 years, an outcome which 15 pot
seen with lymphadenoma

The treatment to be given to these patients must clearly be decided quite
separately for each ndividual No spectal technique with individual vanations
such as that employed for carcinoma of the bronchus would be appropriate
The extent of the X-ray fields used, the dose, the use of radioactive phesphorus
or colloxds, the associated methods of more general treatment will all depend
on the symptoms, degree and type of dissemination, histology, and general
condition and outlook of the patient

The use of sadiotherapy as a diagnostic test 1s practically confined to C;s:s
with mediastinal lymph node enlargement of unknown cause where ;er;
are no speaific changes n the penpheral blood or ‘bone marrow, anoo“
accessible node which can be removed for biopsy If a dose of I'MI’Srke;
1s given to the mediastinal nodes, 1n 10-14 days they are fikely 1o Fh:w “;:?arge
regresston within the first month from stnmng‘ the trenlr:lem(lF l; se ;?47 o

ment 15 due to one of the rad lymp to be
148) If the enlargement 1s due to sarcoidosis the response 15 hikely to

ted for
stmular to that seen with lymphadenoma but will not normally be note
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approumalcly tho months (Figs 149 ang 150y g 15 dye o sccondzlry
deposits from Primary €arcmon, ANSINg 10 the bronchys OF elsewhere no
very obvioyg esponge 5 Iikely to be noted wyy, Such doseg 2 any ryp.
durng the first %0 weoks though With og¢ celf Carcinomgs of the bmnchus
some fegression May be seen Al ttmeg With doses o this orger Withip § Mmonth
of Starting treatmepy
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X1V
OPERATIVE TREATMENT OF THORACIC
NEW GROWTHS
By 0 5 TUBBS, MA, MB, FRCS

Fros the surgeon’s point of view thoracic neoplasms may be dwvided mto
two main groups (1} Broncho pulmonary negplasms, that 1s those occurnng
withmn the lung or bronchsal tree, and (2) those ansing from the structures
forming the mediastinum and chest wall

It 15 usually easy to decide from chnscal and radiological evidence to whick
group any ndwidual pauent belongs, but, 1n cases of difficulty, further
mvestigation by bronchography or by the induction of an artificial preumo
thorax may be requrred to settle the point

BRONCHO-PULMONARY NEOPLASMS

The surgical treatment of broncho pul y neoplasms will be constdered
ding to their pathological nature, although some tumours of differirg

tustology, particufarly certan rare innocent neoplasms, are grouped together
The following classification has proved convement and rational
f Innocent® Tumours
{a) Adenomata
(6) Paptltomata
(¢) Chondromata
Hamartomata
Osteomata
Fibromata
(d) Haemangiomata
(¢) Teratomata and Dermond Cysts

Maltgnant Tumours
{a} Bronchial Carcinomata
{b) Sarcomata
{¢) Metastauc growths
The adjective *nnocent” 1s employed by tradity
form I or lymph and 1t 1s used here m that
0
sense Even so, there are some authonites who would not agree to the]a:;r; °
mata being labelled mmnocent’, becausg these tumours not uncommohn i’ e
malignant characteristics sooner ot later, and for this reason 1t :amala
suggested that 1t would be preferable 1o conssder them as adeno cafrcn el
of low grade malignancy However as the surgical treatment of 2 m "
d may differ derably from that of 2 typical adeno carcin0 o !
. 0
15 considered justifiable to include the adenomata wigh the ‘annocent’ gr

[

on to tumours which do not
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ADENOMATA

As these tumours occur in the large bronche, 1t 15 possible in the great
majonity of cases fo remose a prece of the tumour by means of bronchoscopy
50 that the exact nature of the growth may be known when planmng treat-
ment. The adenomata are frequently very vascular and the bronchoscopist
must therefore be prepared for quite a brsk haemorrhage following the use
of the bropsy forceps on a tumour suspected of being an adenoma It 1s
important to have a report from a pathologist conversant with bronchsal
ndcnnmaln as the hustology may otherwise be confused with that of an

and the quently planned on a false

diagnosts for example, 2 whole lung may be removed from a patient who
should have been treated by a less drastie procedure such as lobectomy

The surgical treatment of a patient harbouning a bronchial adenoma must
be selected from the following alternatives

1 Local treatment by bronchoscopy

2 Transthoracic removal of the tumour by bronchotomy

3 Resection of the lobe or lung bearing the tumour

Although there ss no cure without surgery there are rare instances 1 which
the surgeon may feel that the patient’s imterests are best served by not
nterfering I have w2 mind two patents known to have adenomata, a man
aged 74 and a woman aged 67, who are both able to lead moderately active
Ives In nerther case have I felt Justified 1n operating as the surgical risks 1n
my opinion exceed the dangers of the disease, particularly i the case of the
woman, whose symptoms started 36 years ago

Loca) Treatment by Bronchoscopy

There are numerous cases on record in which removal of the tumour through
the bronchoscope has been followed by apparent cure In some cases the
tumour has simply becn removed with biopsy forceps the procedure bemng
repeated when nccessary 1n others the tumour has been destroyed by
repeated diathermy 1 On other of the
tumour has been attamed by a combmatien of these methods, that 1s, by
removing the main mass of the tumour with the bropsy forceps and cautentzing
the area of ongin with the diathermy current Drathermy coagutatton 1s now
condemned by most surgeons as it 1s very difficult if not rmpossible, to
determine the depth to which necrosts has been produced Necrosts extending
tto the bronchial wall may be followed by sloughing of the tssues and
subsequent infection or secondary haemorrhage Even if excessié necrosts
isnot followed by such dramatic events there 1s still the hikelihood of a fibrous
stricture occurring as a fate sequel

® 100 Ee
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4

Removal of the tumour has also been bined with local 1 5
either by placing a tube contamming radium 1n the bronchus at the site of the
tumour or by the msertton of radon seeds actually into the bronchial wall
This form of treatment 1s no longer employed as 1t 1s now generally agreed
that there 1s Iittle, 1f any, evidence that bronchial adenomata are radio
sensitive, so that attempts at local srradiation are not founded on a sound
basts

Diathermy cauterization and localirradiation alike having been condemned,
further consideration must be given to the indications for removal of the
tumour through the bronchoscope with biopsy forceps This method of
treatment 1s certanly attractive as the operation appears to be of such 2 minor
nature, but 1t 1s essential to take mnto consideration the following facts

1 As previously mentioned, adenomata are frequently very vascular, so
that attempts at piece meal removal may be accompanied by quite
alarmng blood loss
Reference has already been made to the high incidence of malignant
change 1n these tumours, cancerous change may therefore supervene
unless the entire tumour 1s removed
In most cases the bronchoscopist only sees the upper end of the intra-
bronchial mass, so that 1t 1s impossible for him to say how far distally the
tumour extends It may ramify distally, so far as to make total removal
through the bronchoscope completely impracticable
The adenoma may be of the ‘collar stud® type, an endobronchial
growth being connected by a neck of tumour tissue passing between
two bronchial cartilage rings with a mass outside the bronchus which
may be much larger than the tumour within the bronchus (SeeFig 15{}1)
The great majonity of patients with adenomata do not come lod e
thoracic surgeon until there are gross and 1rreparable secondary
h t 1 or lung abscess) m the broncht
bstruction (See Fig 152) Broncho-
1d not therefore relieye the patient
t be expected as 2 result
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Ty ges (br
and lung tissue distal to the site of ol
scopic removal of the tumour woul
of all symptoms, although improvement mgh
of relieving the bronchial obstruction
For these reasons bronchoscopic removal 1s fo be recommcnd;;ir erlllg :‘I)l
exceptional cases If the tumour appears to be not unduly valscu o on
have a narrow bronchial attachment, and 1f careful radiological ::;vextfusmn
ncluding tomography fails to reveal any evidence suggestmgd o apples
outside the bronchus, bronchoscopic removal may be attcr;xptec g once of
particularly to cases m which there 15 no clincal or radiol og}l1 hnges have
irreparable septic changes distal to the tumour When suc
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occurred bronchoscopic removal may occasionally be justifiable 1n order to
provide better bronchial dramage, either 5o as to mprove the general con
dition of the patent prior to operative removal of the affected fung tissue,
or as the final form of surgical treatment mn subjects considered unfit for
more radical procedures

In all cases 10 which bronchoscopic removal 1s undertaken as the definitive
form of treatment regular follow-up examnation by bronchoscopy 1s essentral

Transthoracic Removal of the Tumour by Bronchotomy

From the foregoing comments on bronchoscopic removal of adenomata it
must be obvious that there are very few cases in which thoracotomy will
enable the surgeon to incise the bronchus, remove the whole tumour, and
subsequently restore the continuity of the bronchus by suture, leaving an
otherwise normal lung 1 st Removal by bronchotomy in these cases free
from irreparable imflammatory change distal to the tumour should, however,
be born i mind as a possibility when performing a thoracotomy, particularly
when the situation of the tumour would otherwise mvolve the sacnfice of the

whole lung

Resection of the Lobe or Lung bearing the Tumour

In practice the attainment of symptomatic rehef and freedom from recur
tence of the tumour usually lob y or p t The
site of the tumour ascertained by bronchoscopy will determine whether
removal of the whole lung 15 necessary or whether lobectomy will suffice In
this connexton 1t 1s worth that an ad often projects
proximally well above 1ts bronchial attachment so that a tumour ansing
from, say the upper part of the left lower lobe bronchus, may project mlT
the lumen of the marn stem bronchus on a level with the upper lobe bronchia
onfice In such circumstances maston of the upper part of the lower Jobe
bronchus will allow the proaimal endobronchial projection to be wuhd;avkv‘n
from the main bronchus like a finger from a glove, leaving enough of the
Iobar bronchus for suture Unnecessary removal of a healthy upper lobe 1s

thus avoided -

Lobectomy or preumonectomy ts performed by the dlssecuon"tletc:: cqase
described 1n the discusston on treatment of bronchial carcinoma e
of wmnocent tumours there 1s, of course, no ndication for removing

accessible lymphatic glands from the mediastinum

PAPILLOMATA b adeno
urs which like the aden
Squamous-celled papillomata are very rare tumo! e momsta

mata, usually oceur 1 the large bronchi, but they differ
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happens to be malignant, the delay will reduce the Iikelihood of cure by opera-
tion and may even render a previously operable tumour ioperable

For these reasons a patient with an mnocent tumour 1n the more peripheral
part of the lung almost mvanably requires exploratory thoracotomy If, on

31 St s

howtng
153 Photograph of a lobectomy specimen 8!

a thlgndromn m the left lower lobe bronchus with gross
secondary bronchiectasis and abscess formation

n
exploration, the surgeon 1s satisfied that the growth 1s innocent, th:rofhcerﬂltul:g
will be as conservative as possible, resecting only that pomovne O ot
contaimng the tumour It 15, however, rarely possible to rcr{no e et
without at least one lobe, although occasionally resection o ha Bt Ig)
of the lung (Segmentectomy) will suffice (Sec Figs 1 to 3, Chap

HAEMANGIOMATA

S
These tumours present clinically as two quite dlstmc:att)l"?;y farge avteri-
are rel
(a) Cavernous haemangiomata |‘r;lg\h|c'h therey o et some
10ns 1n p

venous
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MALIGNANT TUMOURS

In discussing the general principles of the surgical treatment of primary
malignant tumours ansing from the broncht or within the lung, the rare
sarcomata and the various histological types of the all too common car-
cinomata will be grouped together In spite of the advances 1n radiotherapy
1t must be ded that surgical 1 of a malignant growth is the only
procedure which offers any reasonable chance of prolonged freedom from
recurrence, amounting 1n some cases to cure It 1s therefore imperative that
the diagnosis should be reached at the carliest possible moment and that
surgieal removal should be constdered most carefully in every patient
whom this diagnosis 1s made

The first step in the care of a patient suspected of sufferg from 2 malignant
neoplasm 15 to try and establish the diag; as lusively as possible
When this has been done the chances of successful removal have to be
carefully assessed If successful removal 1s considered a posstbility, 1t 15
necessary to decide whether resection of the whole lung should be aimed at
or whether a more limited operation (lobectomy) may be justified If the
surgeon finds evidence mdicating that total removal of the tumour 1s not
feasible, he must consider whether the relief of symptoms calls for any
operative treatment Such palliative operations are briefly discussed onp 243

Dragnasis

This has been discussed m Chapter 1I, but 1t 1s worth emphaszing the
importance of obtaining histological confirmation of the diagnosis 1fexplorc:l-
tory thoracotomy or radiotherapy are contemplated Such ml‘ormatw; tcl:ls
be obtained 1n about 60 per cent of cases by means of bronchoscopy, an .
method of exammation should never be omitted 1n any case 1n which operativ
removal s a posstbilit!

In s::)me cz?scs, for };xample, those 1n which the tumour onlgmates :1‘;;
segmental branch of one of the upper lobes, the growth may on z’:fnv;hesc
through the bronchoscope by using an indirect vision telescope, a{o e on

1t may be ble to obtain a prece of the tumour for 8

but the fact that the tumour has been seen makes the dmgncsnsdn:uc:lvzr:;:

certamn In these cases in which the tumour 1s only visible b}' ;Jne :;v:[:ice o

1t 15 well worth passing the biopsy forceps into the upper ﬂo e ompens that

removing blindly a prece of tissue for section, as 1t l‘rct}uen y”l

the tissue thus removed 1s found to include a portion © lf{::bronchoscoplﬁ
As previously mentioned in Chapter I, 1n some cases whes

d 1 the sputum Of 12
biopsy 1s not feasible, malignant cells may be 1‘3::1 the surgeon should be

secretions aspirated through the bronchoscope, e e made
m such evid unless the on
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must be made for the fact that the disease 1tself 15 lethal, so that great nisks
are justified Operation 1s therefore contrasndcated only when there 15
evidence that the chance of survival 1s minimal

Although age per se 13 not of particular sigmificance, a successful result 55
most unhkely after the age of 70 Many patients between 60 and 65 withstand
the operation without causmg any anxuety, although gross disturbance of
cardiac rhythm n the post-operative persod 1s much more common 1n the
older age.groups Severe wasting and cachexia indicates that the patient s
reserve 1s imited and the chances of recovery from operation are therefore
diminished 1n any case such signs usually mean that the growth has extended
beyond the bounds of operability 1t 15 important to distinguish between
wasting and natural thinness for, generally speaking, the lean patients
convalesce from operation more easily than those of heavy build Degenera
tive changes tn the artenal system are of more sertous significance than
valvular disease of the heart, provided the latter 1s fully compensated I have
seen a patient with quite severe mutral stenosts (see Figs 154 and 155) and
another with a mild degree of syphilitic aortic regurgtation recover from
lob y and prieyno y respectively Hypertension is an unfavourable
sign as 1t 1s usually associated with some degree of artenal degeneration,
which 1ncreases the likelthood of circulatory failure appeanng during the first
post-operative week however, in the absence of other unfavourable faciors,
a raised blood pressure, unless extreme or associated with marked impament
of renal function, 1s no contra indication to operation Persistent hypotenston
15 often of more grave portent than hypertension as 1t 15 usually indicative of
a circulation which 1s already failing

Chronic bronchitts or emphysema or a b of the two ¢ o
1n the “good” lung mean that complications are 11](:1)" 1n the post opcraci(
period and that in the event of recovery the patient’s funcnun:\:1 ;’P‘l‘t tz
may be very lmited On the other hand, 1t 15 often exceedingly f] cuc iy
forecast the post operative events with accuracy, so that resection s écq; ol
qustified 1n the presence of quite severe contralateral bronchips and emp

sema m

The difficulty of assessing correctly the importance of !hcst; gés?‘r::;zd

the contralateral Iung 1s 1llustrated by two cases, on; a ::\:m of ( e

d ue to emphy

been 1n hospital 5 years p Iy with dys T e

bronchitss, and the other a man of 51 who had suffered fmmbzsl:lhror;_ v

childhood and wn later years from bronchinis and emphysema, o and bofh
had a smooth convalescence after pneumonectomy for carcinoma,

claim that they are now less breathless than [;eforc ?‘pc{anon

bronchial

As patients requining operative of -

of an ige at which prostatic enlargement 1s startng to gve trouble, mq

are often
uIes
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concerning micturition should be made and the patsent examined for evidence
of prostatic enfargement if there 1s any doubt on this point Prostatic enlarpc-
ment would be no reason for delaying operation on a bronchial carcinoma
but, 1f 1t 1s discovered before operation, post-operative retentton of unge
may be prevented or at least recognized and treated at its onset

The foregoing 1s an attempt to discuss those factors which are unrelated
to the growth and which may mfluence the surgeon 1n reaching a decision
whether to operate, but the chances of a patient being able to survive puf
monary resection can only be assessed with any degree of accuracy by some
one with considerable expersience It 15 perhaps worth mentioning here that
under modern conditions the operation itself 1s not the stumbling block, for
the patient’s condition at the end of operation very rarely gives nise to any
anxiety 1t 1s duning the first week after operation that the troubles are most
likely to anise The growth may extend beyond the limuts of possible extirpa
tion, either as a result of extrathoracic h or lymph
metastases or because of extension into irremovable tissues within the thorax

The more common sites of extrathoracic metastases are the brain, the
lymph nodes in the nech and axillae, the Iiner and the bones Localizing signs
of cerebral are frequently absent persistent headache 1s commonly
the only symptom or sign of such deposits, and 1n patients not ordnanly
subject to headaches this symptom 1s almost pathognomonic of spread to the
bran  The Jymph nodes 1 the neck and axillae are readily accessible 10
clinical exanunation and special care should be given to the palpation of
those at the root of the neck, particularly when the growth has its onginn
ar upper lobe Abdomunal palpation for essence of hepatic enlargement
cannot be too carefully performed 1n rare instances, when there 1s senous
doubt regarding the presence of metastases 1n the hver, visual examma}t‘mg
by peritoneoscopy may be of value With regard to osseous metastases Wl tm
are most commonly found 1 the vertebrae, nbs, long bones, and skull lhls
the practice of some surgeons to undertake routine pre operative rmimgm[i:1 ¥
of these bones, but this scems an unnecessary extravagance on the ";mltr
hand, obstinate aching pamn n the region of any of these bones c;“ ley
calls for the most careful X-ray examnation, although the absence (:asr;m
graphic changes does not necessarily exclude the presence of bony dm:he s

Ewidence that the growth has extended within the thorax beyon ¢ aoenor
of operability may be found on clinical examination thus sxgrns o m\?st b
vena caval obstruction or of mvolvement of the bractial 1::):1(} Horaecs
accepted as evidence of moperability Likewsse “rlchprc?:v‘:cal sympathelic
syndrome indscates destruction of the mferior part of ti ;‘c T Chest radio
cham due 1o extension of the growth 1nto an 1ITEMOVE

ad of the
grams may reveal secondary deposits 1n tl

o a
he opposite lung or spre
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uncommon for a carcinoma of the left lung to extend nto the mediastrnum
and destroy the left recurrent laryngeal nerve The hoarseness of voice caused
by paralysis of 2 vocal cord would naturally lead the clinyeran to suspect thss
complication prior to bronchoscopy, but examination of the cords 1s neces
sary for confirmation  Theoretically 1t might be possible to remove the lung
together with carcinomatous tissue involving the nerve as 1t passes below
the aortic arch, but this never proves to be the case n practice, so that 2
paralysed cord must be accepted as evidence of moperability

Other indications that the growth has extended beyond the limits of
operability include compression or erosion of the trachea by cancerous
paratracheal glands, the presence of carcinomatous tissue proumal to the
site at which the bronchus would be sectioned, widening of the carna due
to imvolvement of the inferior tracheo bronchial glands, and narrowmg or
ngidity of a mam bronchus consequent to neoplastic enjargement of the
adjacent glands (see Fig 156) Slight widemung of the carina should not
exclude the patient from the possible benefits of operation, as this may
occur when the nferior tracheo-bronchial glands are enlarged as a result of
mfection If there 1s no evidence that total removal of the growth 1s ympossible
and 1f the patient’s general condition 1s considered to warrant an attempt at
resection, the surgeon must then decide whether 1t 1s necessary (o remove the
whole lung or whether lobectomy would suffice and be preferable

Choice of Method ef Resection

The aim of all cancer operations 15 to remove en bloc the whole prmary
growth and the regional lymphatic glands together with the xnwr\enm%
Iymphatic vessels The only means of achieving thys object 1 the case @
bronchogeme neoplasms 1s to remove the entire lung together with ?ﬂy
accessible mediastinal lymph glands  pnzumonectomy should therefore
always be the operation of chowce whatever the positton of the p;\mi'l;!(
growth It has been suggested that lobectomy 15 adequate tr:zlmcnts :rb;
pertpheral type of carcimoma, and this may be 50 1n some cascs (Fig 1 d)l’ o
1t must be emphasized that the removal of regtonal Jymph nodes 18 mu Dbt
radical with this operation than with p omy This fact pmsenei
explamns the relatnely high mcidence of Iymphatic recurrence m sg‘m;eumr
of cases of peripheral carctnoma trea:IEd byllobectomy, althoug!

euhof and Aufses) does not accept ths explanation
(NThe mportance of)' not relying on lobectomy unless there 15 some \a:ry;;;l
contra-indication to pneumonectomy Was demonstrated by & “"’mfa e
50 who was shown to have a ercumscribed opacity about the‘f::x:a e oo
ball 1 the apex of the left lower lobe a dragnosis of cnrcmoma“d T outh
the left lung together with the glands at the Inlum were Femo
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the pnmary growth appeared pi ibed, one of the lymph
glands adjacent to the main bronchus and close to the tracheal bifurcation was
found to be diffusely mfil by If a lot wstead of a

LARYNX —»

RECYRRENT
LARYNGEAL NERVE

VAGUS NERVE

FI6 156 Dungram 1o dlustrate extension of the gowth su.h 35 10 make total operxtive removal
impossible a cndition which may be recogrized by broachoscopy

W

had been perfc d this gland would not have been
remaved so that evidence of local recurrence would presumably have appeaced
fauly soon after operation actually the patient contimues n good health

24 years after the poeumonectomy
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Lobectomy for pumary malignant growths should therefore be restricted
to the treatment of patients who have a penipheral type of growth and whose
cardio-respicatory reserve 1s such that pneumonectomy would not only be a
dangerous operation but, 1f successful, might be expected to result in himita-
tion of the patient’s activities to such an extent as to preclude his following
any but a sedentary occupation

It 15 obviously desirable to know what proportion of those patients who
come to hospital with bronchial carcinoma can nightly be recommended to
undergo exploration of the chest with a view 1o resection of the growth
The published figures vary enormously, which 1s not surprising 1n view of the
selection which 1s bound to occur for example, there willbe a naturaltendency
to send patients whom the practitioner feels mught be operable to institutions
having a reputation for this form of surgery, whereas clearly operable cases
nmght be sent elsewhete In addition some sutgeons are prepared to take
much greater nsks than others so that an mndividual case may be deemed
moperable by one surgeon and operable by another Fortunately the pos
sibilittes of surgical treatment are now more widely appreciated by the pro
fession so that the practitioner realizes the importance of making the diagnosis
at the earliest possitble moment, with the result that the percentage i which
resection 15 feasible appears to be pradually nsing This 15 well shown by
Brock (1950) who found that out of 800 cases seen between 1941 and 1538
thoracotomy was performed 1n 172 and resection of the growth was under
taken1n 106,1¢ an operability rate of 13 25 per cent However, the operability
rate for each of the last 4 years was 15, 13, 21, and 23 per cent respectively,
which shows a most encouraging upward trend

So far the discussion has been confined to prmary broncho pulmonary
t also consider whether surgery has any place the

neoplasms, but we mus T e

treatment of a solitary pul A due]tod g whe:gcr "
viously depel

from a prmary leston elsewhere This o y dep: (1950) were

* Setler and others
pulmonary metastasts 1s ever truly *solitary tad
able 1o find 1n the btesajuse 62 cases an which a pulmonary megisc:s‘lvsuhm
been excised and, aithough the great majonty of these p::gen(sbe‘nlm i
a short time of the operation, there were 9 who were stated to

15, 1t 15 possible that a few of the
T v tastasis, al
more years after removing the me d

many others who were recorded soon after opera ol
this lyength of ime The Jongest period of survival wx‘;:z;f:n A"r::n‘;i:\ljt;u!;? e
lobectomy for the removal of a secondary deposit B Barney

was
8 years (Edwards, 1946} Another striking tase
ﬁh'fl“ v "ye"{i’(“ e thee matient way subsequently reported by Bm;_ﬂ:'}“
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be employed after returming from the theatre so that he may not look upon
this as a sign of impending death

In the past an attempt to induce an artifictal pneumothorax was often made
about I week before operation especsally 1n ‘bad risk cases, as this was
considered to reduce the disturbance caused by removal of one lung, this
seems to be sound theoretically, but there 1s little evidence that the patients
thus treated gamed any advantage, and most surgeons have therefore aban
doned the practice

Angesthesia (Contributed by Dr R Machray )

The choice of method of anaesthesia used for pneumonectomy 1s guided by
two special considerations  the correction of disturbances arising from an
open pneumothorax and the control of secretions from the diseased lung
An open pneumothorax causes a vanable amount of limitation of respiratory
capacity So far as adhesions permut it the lung on that side collapses and the
mediastinum s drawn over to the closed side Durmg insprratton this media
stinal displ; 1s greatly d but during expiration a partial
return takes place this movement 15 termed ‘mediastimal flap’ The sound
lung 15 therefore not only permanently decreased 1n size but expanston on that
side 15 dimimished according to the extent of mediastinal movement The
reason for these changes 1s that gas displ through the tt '
opening 1s easier than displacement through the air passages The mode o
correction therefore hies 1 applying pressure duning the mspiratory phase
sufficient to overcome this disadvantage Correctly done this can rcduie

flap to a and so make respiratory exchange enmlcg
adequate and give more satisfactory operating condtsons This 15 asz;;
respiration’ If for any reason the improvement 1s disapponting then SPI b
neous movement should be suspended and ventilation continued entirely by
the anaesthetist This 1s *controlled respiration”

Since 1t 15 only with an unconsctous patrent that such control can be

exe W mmon
reised, general anaesthesia 1s almost always employed Thte !:’loslt col ° x}’
s esent time 15 admimistration of pentothal and curare
sed technique at the prese! lfr et ;

m divided doses the patient breathung or being vent achine
half mixture of mitrous oxide and oxygen using a closed Clmm: ntlh: free
Such a method 1n addition to 1ts anaesthetic advantages permldsand the
use of the dinthermy An endotracheal tube 1s always paSSCaI ressure
movements of controlled respiration carried out either by mnm;ls fcduccd
on the rebreathing bag or with a machine or pulsator ApRoca S P

under these conditions by a comb 1 oafrlaly;s y dep
hyperventilation, and peripheral muscle p: s two ways They can be

Control of secretions can be accomplis
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confined 1o the diseased lung by the Placing of 5 bronchit nraa H
Man branches of e affected side 164 + '
difficots o - o
the up - oNUUng the trachey In
such ¢ o use an cndo-bronchlal anaesthenc (ype Passéd 1nto
the Jeft side Ahemamdy Secretions cap be kept from the hearer. y
UsIng the prope Position wih the haat oy . .
Secretione 4. H
should . '
Over th .
much Jess renentng wyg stiction,
and, whep Svee Ot any doypy evists, bronchoscoplc aspiration
should be employed gt the end of the Operation

pk
After tnduction of 203esthesia an tntray an., )
and mamtaineq sho.. s "
the infusion but = L4le Estimated equal
that at which by V448 H0SE through ghe Oberation The quaniity prven

Tate of transfusion must be ncreased before the signs of excessive blopg loss
{a Tising pylse fate and 3 falhng blood Pressure) appear

Operatye Techniquc

Only theeccams + .
Wil be dose .
would be g
Standardyzeq . 1
Posttion cann
the nflyen s leennicg) manayyreg
Within ¢he v itierred (o Jager

The ches; Is explored through 5 Postero-taterag metsion (see Fig 157
which shoulg SWeep welf befoyw the inferior angle of the S¢apula so thay the
Btisimyg dorst and Serratus anteryop Muscles may pe dnided cpge to ther
ongms The RtErIor end of the mcision should exten Somewhat beyond the

ifa pneumonecromy OF upper {obegy oy 1s berng contemplated, apngd the 6th
ub for 5 lower Iobccromy the corresponding Intercostat bundle g divided
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posteniorly between hgatures One tnch of the posterior end of the b above
or below may be removed 1n addition if wider exnncira o can o1s s

thoracotomy
Photograph of scar of postero lateral
Fio 157 mclsno% upscd for a left pneumonectomy

ed
the cortesponding ntercostal bundles Adequate exposlure lls‘:ehsigt;l:i:m
by the use of some form of nib spreader The practicabs “y}:) il
now be finally determined Neoplastic nodules scattered or} tt hi p e lonon
metastases in irremovable mediastinal glands, extension ol " a]; et
mto the cellular tissue of the mediastinum or mvasxotr:1 ommOt i
part of the chest wall sigmify unequllvocally that the growth c:
with any hope of a successful result round the
;rong’hmlpneoplasms are especially liable to exleng n::gl:;g}b': o e
pulmonary vein which drains the blood from the affec
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Personally T prefer to divide the bronchus proximal to the clamp and to
close the lumen with simple nterrupted stainless steel sutures threaded on
eyeless needles The bronchus 1s not divided at one stroke but Prece by piece
and the sutures are serted and tied as the section progresses so that there
15 never a large air leak from the trachea This method ensures that there 15
no contuston of the tissues at the hine of suture If the patient 1s 1n the face
down posttton drviston of the bronchus at this stage 1s almost essenttal 10
order to obtain access to the pulmonary artery and supersor ven
After dealing with the bronchus the pulmonary artery 1s 1solated, doubly

hgated with strong ligature matenal close to the penicardium, and divided
after placing a clamp or another ligature on the distal end On the night side
the proxmmal portion of the pulmonary artery cannot be 1solated properly
without dividing a strong fascial layer which attaches the anterior surface of
the vessel to the adjacent part of the supernior vena cava It has been suggested
that on the left side the ligatures should be placed proximal to the ligamentum
artersosum, which then acts as a safety device preventing the ligatures sippmg

but this 1s unnecessary unless the proximity of the growth necessitates section
of the artery very close to the heart The two pulmonary veins ate treated in
the same way as the artery As a result of the short extra pericardial course of
these vessels the tendency for the higatures to shp 1s greater than i the case
of the artery, and consequently some surgeons prefer to place a transfixion
Irgature between two ordinary encircling Ligatures  As the dissectton 1s carried
down from the hilum the inferior tracheo bronchial glands below the carina
are separated from the med:al wall of the opposite man bronchus, from the
pericardium 1n front, and from the oesophagus behind so that they will be
removed together with the lung Fnally any adhestons still present are
separated and the pulmonary Iigament divided so that the lung may now be
removed The lymphatic glands, placed adjacent to the oesophagus and

between the layers of the pulmonary ligament at its mediastinal attachment,

should be left attached fo the lung and removed with 1t (see Fig 158) The
app of the med after removing the right lung m this way 1s

shown in Fig 159

In those cases 1
to make diviston of the pulmonary veins c(:;(tex:int
or reasonably safe, the sacshould be opened an
adjacent to ythe left auricle Simiiarly where pecessary the artery lef:l);ol;c
divided at a more proximal level by opening the pericardal s:!;:j ( i
1946) In a few cases in which the growth has extended so far me :’a yet b
even intrapencardial ligature of the veins 15 imposstble the gn%or:rg iomc
removed by placing a non crushing clamp (such as \h;‘; r:mm hrough
clamp) across the adjacent part of the auricle and making the se

n which the growth extends too close 1o the pericardium
al to the pencardium possible
he vessels higated mmedsately
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the auncular wall, which 1s subsequently sutured Intra-penicardial diviston of
the main vessels 15 quicker and easier than the extra-pencardial operation but
this does not justify opening the pericardial sac on the shightest pretext as
there 1s a strong tmpression that post-operative cardiac irregulanities (fibrilla
tion, &c ) are more common when the sac has been opened Before closing the
chest an intercostal drain connected to a water-seal bottle 15 placed near the
bottom of the pleural cavity

Lobectomy

In the operation of lobectomy the bronchus, the pulmonary artery, and the
pulmonary ven leading to or from the lobe are treated 1 a way exactly
analogous to that described for the hilar structures when doing a pneumo-
nectomy The bronchus ts clamped as early as possible and the level of section
selected so that there 15 no blind pocket projecting at the site of suture The
vessels are dissected out and ligated and divided separately If the neoplasm
15 1n the right lower lobe the operation should include removal of the middle
lobe, as the bronchus can then be divided at a much higher level so that there
1s & wider margin betoeen the growth and the site of section

The technique of lobectomy will not be discussed further as this would
mvolve a description of the anatomy of the hilum of each lobe and of the
\anations which may be found for these the reader 1s referred to other pub
lished works (Blades and Kent, 1940, Churchyll, 1940, Kent and Blades, 1942,
Boyden, 1945)

Pleural dramage after lobectomy 15 provided for by a basal mtercostal
drain stmilar to that employed after pretrmonectomy some surgeons isertin
addttion an intercostal catheter through the second or third ntercostal space
postertorly and use this for mechancal suctron under certam circumnstances

see Post-operative Care)

¢ ‘Tourmqiit lobectomy” 1s the label apphied to an operation i which all
the hilar structures are temporarily sncluded together 1n one single encifcling
Iigature so that the lobe may be cut off and the ular structures sumredx;:
masse With this operation the site of sectron would be far too close “::h be
growth and there 1s therefore no place for it m the surgery of broo “': "
caremoma It 1s, however, amusing to reflect that the patientwho has surv

he author was
far the lanpest neriod (9 years) after resection of a growth by ¢ oo fnr the

as soon as the chest was opened

Post-operative Care

ers or on a
It 15 2 wise precaution o give oxygen through twin nasal catheters
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BL B mask as a routine from the time of operation This may be unnecessary
in robust subjects, but m the fraal and elderly oxygen therapy should be
continued for at keast 24 hours, or for as long as there 1s the shghtest cyanosis
or dyspnoea at rest

1t 15 comentent (o mantain the ntravenous afusion with glucose satine
at a very slow rate dunng the first 23 hours so that excessive fnd loss by
sweating or vomiting can be balanced at once by mcreastng the rate and
fucther blood can be given 1f there 1s much lost through the plevral drain On
the other hand the nsk of overloading the crrculation m these subjects ts very
reat and should be avorded

Breathing and leg exercises and postural mstruction are started under the
gurdance of a specially trained phystotherapst on the day after operation and
are d throughout

Purulent bronchitis, which may develop mnto broncho pneumonta 1s the
comraonest cause of morbidity and mortality after preumonectomy Itisn
fact so common that one almost expects a patient to have a gradually increas
g expectoration which becomes frankly purulent about the fourth post
operatve day Systermc penteifbin, which s given as a soutine for a feast one
week after operation, may help in controfting the infection but expettoration
of sputum ss probably more important m preventingand curing post operative
bronchirs To facilitate expectorauon sedatrves should be gnen so that
coughing 15 niot too panful but the dose should not be sufficient to abolish the
cough reflex Pethidine 15 very useful for this purpose although it 15 usually
necessary to give some opiate as well Steam nhalatrons and saline expecto
zants such as ammomum chloride are valuable if the sputum is wisad and
ephedrine may give rehef when there 15 associated broncho spasm

Patents are nurced tn the semt sitting postizon as this 1s found to be most
comfortable but they should be encouraged to move about in bed so that
sputum does not stagnate 1o the most dependent portions of the bronchial
tree In cases of pneumonectomy the panent should also he fat on the
operative side for a short period (a quarter of an hour to one hour) might and
morning so that gravity may help to draw sputum from the remaining lung
Occasionally the pattent fauls to clear she air passages in spite of these measures
1o prevent retention of sputum 1n this case bronchoscopic aspiration bed
38 necessary and may have to be repeated but the payent must be made to
realize that he ultimately depends on s own efforts Retention of sputum
In cases of lob 15 d d later under M of the Pleural
Space’

Erregularittes of cardiac thythm such as paroxysmal tachycardia anncular
flatter, and parucularly aurcular fibrillavon are of frequent occurrence,
starting mast commonly between the third and seventh days Flutter and

B topg Hh
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fibrillation are usually treated by some method of rapid digitilization so as to
bring the ventricufar rate down to 4 reasanable level With ths treatment
flutter 15 likely to switch to Fhollauon, although an early return to sinus
rhythm may occur As soon as the sventnicular rate has been adequately
slowed the dose of digttabs s reduced to that requared ta Leep the rate
within normal imits In my expenience a return o regular rhythm has
mvarably taken place esther durmg the period of digialis therapy or shortly
after discontinutng a course of one to o weeks' treatment Quinsdine also
may be used to treat flutter and fibnilation and st 1s possible that this drug
may prevent these srregulanties of grven m the pre- and post operative persods

Management of the Pleural Space

L Afier Preumoncetomy The intercostal drasage tube 1s comnected fo a
water-seal bottle m the theatre 1f the connecting tube is occluded with 2
screw-clip whch ss released at sntervals, say every 3 hours, blood and flnd
escape from the pleural space and the medsastinum 15 unhkely to become
grossly displaced, which so often occurs when the tube 1s continually open as
the latter sesults sn air being expelled from the chest every tme the patient
coughs or stramns The stercostal tube 15 removed afier 48 hours unless these
1s some special reason for continuing drawmage At this time, as 5t 15 difficult
or smpessible to determusie accurately the posttion of the medastiun from
clumcal signs, 2 chest radiogram 1s taken wn the ward 1t 1s usual to find the
medastnim displaced to some degree towards the side of operation, and thxf
ma
of .
As convalescence proceeds the air in the pleural cavity 1s grautany avsusvis
and 1s replaced with blood statned serous flurd In a few cases s T may
form 1n excess and displace the mediastium towards the opposite side, m
this event some of the fluid should be ed by asp P ;Z‘s
3f necessary, so that the med| 15 d m a central posiion y 19
method of controlling the amount of flud in the space, and hence the post umn
of the mediastinum, can be used during the first 48 hours after IOper:n ul::
nstead of msesting an tntercostal drain n the theatre, but st mvolves

kofth

ce of the patient i the ward, and the wos!

dlS;‘U‘fban . the et t much reduced 1 size as & result of
- ', A 1. he a3

a rise i the poswion of the dip p Of(:f et wal

towards the side of the p y, and ¢

o tissue
the small restdual space 18 occupred by a *sponge of ﬁébzn)n and fibrous &
with serous flutd i s snterstices  (See Figs 16010 1 D) o case to case It

The final degree of mediastinal displacement varies ro:;xs e wth
1s generally, although not umversally, agreed that gross cisp
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d of the lung leads to reduced functional
capacity and is therefore undestable For this reason a fev surgeons perform
a thoracoplasty when the patient 1s fully comvalescent from the pneumonec
tomy but this 1s 1 great ordeal for most of the pauents Others have tried

Fi 160 X ra 1 day after keft

Y
noma The dranage tube shown 1s too long although satisfactory
drawnage has occurred due to the scm recumbent poston of the
tient

filling the dead space with various types of iert material at the tme of
operation but this procedure 1s still in the experimental stage (Grindlay and
Clagett, 1949)

The displacement of the mediastinum 1s usually less marked in those cases
it Which the diaphragm nises high i the chest thus reducing the size of the
bemithorax In order to obtain a sapisfactory elevatton of the draphragm the
muscle should be paralysed by excising a portion of the phrenic nerve and
this 15 generally done at the ttme of pneumonectomy but in patients with a
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that tube dramage will have
to be mantasned
plastic operation 15 performed at a later date (Seep;:‘x; :;r;e}n)tly unless some
2 After Lobectomy The essentials n the management of the pleural space
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Fic 163 X ray appearances following a right pneumoncciomy 3
month after which a bronchial fistula developed necessttating pleural
drainage lodized o1l has been njected thraugh the drainage tube and
demonstrates permistence of the fistula

‘The operation was performed 7 years ago on a man of 39 for 5qua

lled asaskiled
recutrence

e has
carpenter since leaving hospttal and remains free from

following lobectomy are (1) Water seal tube dramage for 48 houts and sub
sequent aspiration of any bloody fluid swhich may persist or recur, and (2)
the tr of any 1 pleural or bronchual fistula on
the same principles as those described for these cotaplications mn preumo

tal aim after lot however, Is to have no pleural

The fund
Y
space to sanage, that 1s to say the remammg lobe 15 encouraged 1n every
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possible way to expand and remarn expanded so as to fill the hemithorax
This depends almost entirely on keeping the bronchi free of secretion by
expectoration and the importance of getting the patient to coush up any
sputurt canfiot be overstressed Expectoration may be aided by posture ¢ g

Iying the patient on the good side for periods of half an hour to one hour
twicea day If the remaining lobe does collapse efforts to restore the air way
by coughtng and posture should be redoubled If 1 spite of this the lobe
remains collapsed after 12 hours the patient should be bronchoscoped 1n bed
and the bronchi cleared of secretion by suctton (See Figs 164 to 166) It s
the practice of some surgeons to introduce an intercostal catheter at the apex
of the pleura cavity posteriorly (1n addition to the basal drain) at the time of
operation through this tube (the apcal sucker ) mechanical suction 1s
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that tube dramnage will have to be
maintained permanent)
plastic operation 1s performed at a later date (See Fig 163)y s some
2 Afer Lobectomy The essentials 1n the management of the pleural space

Fic 163 X ray appearances following a right pneumonectomy 2
month after which a bronchial fistula developed necessitating gleural
dramage Iodized oul has been injected through the drawnage tube and
demonstrates persistence of the hstula

‘The operation was performed 7 years age on a man of 39 for squa
mous-celledcarcinoma he has worked without interruption as a skilled
carpenter since leaving hospital and remains free {rom recurrence

following lobectomy are (1) Water seal tube dratnage for 48 hours and sub-
sequent aspiration of any bloody fluid which may persist ot recur, and ()
the treatment of any complicating pleural mfection ot bronchial fistula on
the same principles as those described for these complications 1n pneumo
nectomy The fund 1 aim after lot y, however, 1s to haveno pleral
space to manage, that 1s to say the remaming lobe 15 encouraged 1n every
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possible way to expand and remain expanded 5o as to fill the hemsthorax
This depends almost entirely on keeping the broncht free of secretion by
expectoration and the importance of getung the patient to cough up any
sputum cannot be overstressed Expectoration may be aided by posture e g

Fia 164 Chest radiogram demonstrating the dcvelopment of collapse
of the upper lobe following left lower lobectomy and hingulectomy
‘The fitm was taken the day after operation and shows an air-conta ning
upper lobe atmost filing the hemithorax

Iying the patient on the good side for periods of half an hour to one hour
twice a day If the remaining lobe does collapse efforts to restore the air way
by coughmg and posture should be redoubled If, 1n spite of this the lobe
remains collapsed after 12 hours, the patient shoutd be bronchoscoped 1n bed
and the bronchu cleared of secretion by suctton (See Figs 164 to 166 ) It 1s
the practice of some to an 1 catheter at the apex
of the Pleural cavity posteniorly (in addition to the basal drain) at the time of
OPeration - through this tube (the *apical sucker’) mechanical suction 1s
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without evidence of disease n the remarung lung or i the cardovascular
system 15 unlihely to suffer mwch hmitation m s actvities, unless these
wmvolve strenuous physical effort For example, a focomotive fireman aged
Al whowaes kameds o2
dmve anc
On the oL v ana, | alignls over b0 and especrally those over 65 must expect
to be handieapped to some degree by dyspnoea on exertion this s Ikely tobe
more severe when the healthy lung has been affected by emphysema or chronie
bronchitis Even 50 115 most excep 1o finda p d subject
unable to perform the duties of a ‘wihite collar® worker Sometimes exercise
tolerance may be very low for several months, but the patient must not be
wowed o beeowme ducowaged 18 1 18 SUTpnsing how some of these cases
gradually mmprove as a result of persistence with breathing exercises and
graduated physieal effort

The value of surgery in the treatment of bronchial cancer depends largely
on the prognosis of those patents sn whom the growth has been successfully
removed 1t is only 17 years since Evarts Graham (1933) performed the first
successful p y for a mal tumour, and operative treatment
was not frequently rewarded by success until the last decade, so that figures
recording late results are stifl very himted Yt 15, however, already clear that
recurrence 35 depressingly common, but this could hardly be otherwsse, for

bronchial growths are well known for thesr capanity to produce haemato-
1 hatic d are also conimon but these may ait

genous 1 p
be included w the tissues r 4 1f the op 1s a radscal p

tomy Consequently, death due fo Tecurrence 15 mote often due ta extra
h blead born than to f recurrence  When

studymg stanishies relating 10 the time of survival after aperation it mus!b;
remembered that the average dutation of hfe from the onset of symptoms @
bronchtat carcinoma 15 9 months

In 1947 Gsaham, i1 discussing a paper by Adams (1948} on catcinoma of
the Tung, stated that of 53 panients who were treated by pneumom:ctorm:j \:::;Ir
to 1942, y¢ smose than 5 years previously, 15 (28 per cent ) were alvean vl
Ochsner and others (1948) reported that of 40 patients treated by pneum: -
tomy 5 or more years previously 11 (27 5 per cent ) had survived § )éeacrd b
1t 15 disapponting to note how badly the next 40 cases must 6}\:\;; a; Cm”,
out of 80 pauents treated 3 or more years previously only I {20 pe
sui 3 years

Z;xxe:ughyxhcse figutes are not too encouraguig, it 18 clear !h:ost{ ;l:l;ti;:::
offers same patents suffenng from pronchal carcimoma a charnce

rom
catrying on a useful Life for a number of years The peno? oél f?:;j;’?c: o
recurrence has been sufficsently long in some cases 10 Justily
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consequently 1t 1s usually to divide suffi roots without
endangenng the blood-supply of the spinal cord Another disadvantage of
rhizotomy 1s the fact that for some unknown reason the pain tends to recur
even when there 1s complete sensibility of the area 1n which the pain ss felt,
a disadvantage which also applies to mntercostal neurectomy Further 1t must
be remembered that the Joss of sensation which follows postersor rhizotomy
ncludes the sense of posture and of touch which 1s a serious drawback when
the first dorsal and Jower cervical roots are volved as occurs with the
‘superior sulcus tumours’ deseribed by Pancoast

Chordotomy 1s, therefore, generally the preferred method of relieving pain
by nerve section, but 1t may be well to emphasize the importance of dividing
the spino-thalamuc tract some five or six segments above the uppermost inut
of the area of pain distribution Forexample, the tract must be divided at the
Ievel of the second or third cervical segment n order to relieve pain caused
by malgnant 1nvasion of the lower part of the brachal plexus, aithough
division of the pain fibres as they cross the mid line at a lower level has been
used successfully by some surgeons

It 15 sometimes stated that pain should always be relieved by drugs and that
there 15 never a need to have recourse to surgery Therc 1s no doubt that
operative treatment should be restricted to 2 very hmited group, but these
selected few mnclude some of the most grateful patients ever to be met

The subject of relieving surgically the misery caused by pan would not be
complete without mention of leucotomy which has been used to abolish the
anguish caused by pain without actually removing pamn perception, but
this method of providing relief 1s not generally acceptable bzcause of the
character changes which are likely to follow leucotomy

Operative tr of septic plications of inoperable growths order
to improve the patient’s sense of well-being are rarely, if ever, necessary of

effective The toxic effects of empyemata can nearly always be reducedb;o
a by repeated asp and the intrapleural mjection of suita :
antibiotics, which treatment 15 much preferable to condemning the patien

to tube dramnage for the rest of his short ife Alleviation of the SYmp[om}i
caused by pulmonary suppuration 1s 2 more difficult problem, althougn

b therapy, bined with postural drainage if the pus gatr
escape through the bronchual tree, may be a great help Rib Ws”“o': tl‘::d £
local anaesthesia and the provision of external drainage may be Juf lmmn
chemotherapy fails and the patient ts bemng exhausted by the EXP;C‘:"}; the
of large quantitres of pus, but the disadvantages of a dramning » %uﬂ ome t0d
possibihity of secondary haemorrhages are likely to be more bur enstmn was
dyming patient than the symptoms for the rehef of which tite operd
performed
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consequently 1t 15 usually mmpossible to dwide sufficcent raots without
endangeeing the blood-supply of the spmal cord Another disadvantage of
rhizotomy 1s the fact that for ~~~ 1 . . .
even when there 1s complete ir . .

a4 .

Pyl 1

- ieuvs tuw selise ol posture and ot touch which 1s 2 serious drawback when
the first dorsal and lower cervical roots are mvolved as occurs with the
“superior sulcus tumours® deseribed by Pancoast
Chordotomy 15, therefore, generally the prefesred method of reheving pan
by nerve section, but 1t may be well to emphasize the importance of dividing
the spino-thalamic tract some five or six segments above the uppermost hmit
of the area of pain distributton Forexample, the tract must be diided at the
level of the second or third cervical segment in order to relieve pam cavsed
by malignamt snvaston of the Jower part of the brachisl plesus, although
dvision of the patn fibres as they cross the mid Jine at a lower Jevel has been
used successfully by some surgeons
It 15 sometimes stated that pain should always be rehieved by drugs and that
there 15 never a need to have recourse to surgery There 15 no doubt that
operative treatment should be restrcted to 2 very limited group, but these
selected few wclude some of the most grateful patients ever to be met
The subyect of relicving surgically the musery caused by pam would not be
complete without mentron of letcotomy which has been used to abolish the
anguish caused by pan without actually removing pam perception, but
this methiod of providing relief 1s not generally acceptable because of the
character changes which are hkely to follow leucotomy
Operative t of septic compl of ble growths in order
to improve the patient’s sense of well-being are rarely, if ever, "“‘553%’ ‘or
effective The toxic effects of empyemata can néarly always be reduce b]"
a minimum by repeated aspiration and the intrapleutal ijection of sutta ‘:
antbiotics, which treatment 1s much preferable to condemnung the pa:;:s
to tube draimage for the rest of his short hfe Alleviation of the syxm:w .
caused by pulmonary suppuration 15 a more difficult probkfmi;:‘ - cfn
pesucillin therapy, cambined with postural drainage J !tmi nder
escape through the bronchial tree, may be a great help Rib re;cc ustiied if
local anacsthesta and the provision of esternal draimage ‘“:Y :ic roration
chemotherapy fails and the patient 1s being exhausted by ¢ ev:“‘;d i the
of large quantities of pus, but the disadvantages ofa dmmmi:udensome w01
posstbility of secondary haemorrhages are rkely to bchmgrfhe apetation #as
dying patient than the symptoms for the relicf of whie
performed
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by aspiration, but this was not successful as the needle, which was of very
large bore, was repeatedly blocked by locks of hair

Certain complications which are hmited to a specrfic type of mediastmal
tumour, e g 1nfection of 2 dermoid cyst, thyrotoxic changes accompanying a

14
}

4

'

. -X ”
=
PG
Y |
1
d a
B R
-
" -

(This patient1$
an aged 67 with a massive dermo d cyst (
Fia 169 Oblique sicw of the chest of 1 man e 6 with 5 massye dem

thyroid swelling or myasthemia gravis dwitha thymzctumc}u;l, r:::;
obvious the need for surgical removal of the mediastinal mass follo
medical preparation
pr?l'};;rm:st cor:m:n problem, however, 1s to decide what adw}cle i]h::uel:hlzi
given to a patient shown to have a tumour of the medxasum‘xim \: 1:355 .
causing no symptoms at all, for example, those dxscave;g a:m T e
graphy, or productive of mmimal disturbance such as a;m e patho
If the tumour 1s left i sutu the prognosss 1s difficult to ;)lmcnamty A
Jogical nature of the tumour 15 usually not known with ce
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been discussed i previous chapters but 1t may be helpful to emphastze certain
pomts of mportance to the surgeon In addition to 2 detmled chmical and
radiological examination 1t 1s frequently advisable o the bronchal
tree by bronchoscopy so that compresston of the trachea or of a large bronchus
may not pass unrecognized this exanunation may also be of value 1 confirm
1ng that the tumour is truly of mediastinal onga and rot secondary to a leston
of the bronchial tree

If, after these investigations, there 1s still doubt as to whether the tumour
151 the lung or whether 1t 15 1n the mediastinum, an argificial preumothorax
should be induced 1 possible and the patient re examined radologically as it
1s then often posstble to demonstrate that the lung has coflapsed away from
a medastinal tumour or, conversely, that an intrapulmonary tumour has
collapsed down with the Tung If operation 1s contemplated regardless of
whether the tumour be intrapulmonary or mediastinal, the distinction between
the two becomes of less importance, although a correct answer may mfluence
the surgeon considerably in selecting his method of operative exposure for
example, a tumour of thymic ongin mught be explored by sphtting the
sternum, winch would be a useless exposure for a tumour m the pectoral
segment of an upper lobe, and yet 1t 15 possible that each mught throw a very
stilar radiological shadow

I[nspection of a fumour by thoracoscopy after indueing a pneumothorax
may be mteresting, but 1s rarely called for as 1t 1s extremely unhikely that
any information of practical value will be obtained by this means, 1t 1s, for
example, almost mvanably imposstble to determie the pathological nature of
a tumour by tnspection of 1ts surface

Breathing exercises should be practised during the week before operation
Occasionally there are septic complications such as purulent bronchins of
suppuration in a dermoud cyst and these should be controled as far as possible
by suitable chemotherapy, combining this with postural dramnage if the latter
can be employed to aid expectoration of secretions

Complications of certain specific types of tumour such as thyrotexicosts
and myasthenia gravis obviously require medical treatment so as to bring the

eneral systemic effects under control
¢ Anaest}},wsm and intravenous therapy during operation follow the general
principles described for the removal of broncho-pulmonary neoplasms

Operative Procedure

A transpleural exposure throug
incision will allow the removal of al
and 15 therefare generally employed The leve!
depends upon the site of the tumour If the tumour is 1

h a wide postero lateral thoracotomy
most any type of mediastinal neoplasmt
1 at which the chest 1s entered
the antertor media-
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been dscussed sn previous chapters but it may be helpful to emphastze certam
points of importance to the surgeon In addition to a detailed clinical and
radiological examination 1t 15 frequently advisable to examine the bronchial
tree by bronchoscopy so that compresston of the trachea or of alarge bronchus
may not pass untecogmzed this 1on may also be of value in confitm
1ng that the tumour 15 truly of medtastinal onigin and not secondary to a leston
of the bronchial tree

If, after these tvestigations, there 1s still doubt as to whether the tumour
18 11 the Tung or whether 1t 15 1n the med| an artificral p h
should be induced 1f possible and the patient re examimed radiologically as 1t
15 then often possible to demonstrate that the lung has collapsed away from
a medsastinal tumonr or, conversely, that an ntrapulmenary tumour has
collapsed down with the lung If op 15 plated regardless of
whether the tumour be intrapulmonary or mediastinal, the distinction between
the two becomes of less importance, although a correct answer may mfuence
the surgeon considerably in selecting his method of operative exposure for
example, a tumour of thymtc origin might be explored by sphtting the
sternum, which would be a useless exposure for a tumour 1n the pectoral
segment of an upper lobe, and yet 1t 15 possible that each mught throw a very
sinmlar radrological shadow

Inspection of a tumaur by thoracoscopy after inducing a pneumothorax
may be mteresting, but 1s rarely called for as 1t 15 extremely unhikely that
any information of practscal value will be obtamned by this means, 1t1s for
example, almost invanably impossible to determine the pathologteal nature of
2 tumout by mspection of sts surface

Breathing exercises should be practised during the week before operation
Occasionally there are septic complications such as purulent bronchitis or
suppuration 1 a dermod cyst and these should be controlled as far as possible
by suitable chemotherapy, combining this with postural drawmage if the latter
can be employed to aid expectoration of secretions

Complcations of certain specific types of tumour such as \hym“’x‘c"z‘:
and myasthenia gravis obviously Tequate medicsl Weavment 50 4o bung ¢
general systemic effects under control

Anaesthesta and intravenous therap. bt
principles described for the removal of broncho pulmonpary neoplasm:

y during operation folfow the general

Operative Procedure

A transpleural exposure through a wide postero lateral lhuracot&:ﬁ
incston will allow the removal of almost any type of mcdnastl\lnal ne::t s
and 1s therefore generally employed The level at which the ¢ :.s:lxsr A
depends upon the site of the tumour If the tumour s 1 the anterio
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stinum, the fourth rib-bed or intercostal space 1s suitable for those mn the
supenor part, the fifth rib for those centrally placed, and thesixth b for those
1 the inferior part When the growth 1s sited posterorly, the exploration
should be made through the intercostal space or rib bed, the posterior end of
which overlies the centre of the tumour this generalization 1s not applicable
to tumours 1n the supenor part of the chest as the exposure 1s obstructed by
the shoulder-girdle 1f a pi lateral thoracotomy 1s attempted above the
level of the fourth rib, Whlch should therefore be regarded as the uppermost
Timat for entenng the chest by this approach

Batish thoracic surgeons are sometimes criticized for their addiction to the
postero-lateral approach, but this addiction 1s the result of frequent dis-
appointments with other means of entering the chest The postero-lateral
1nctsion gives almost unlimuted exposure as 1t may be enlarged by division of
the posterior ends of as many nbs and intercostal bundles above and below
as required This mode of access has an additional advantage 1n the case of
large anteriorly placed tumours for it allows the surgeon when freeing the
growth to see and protect the great vessels which lie behind the growth, and
this 15 a great comfort denied to the operator working through a median

©r tven an ant L

Postero-lateral 1ncisions, however, do not permit extending the operation
into the neck, a disadvantage which 1s only of sigmficance in the case of
certain thyroid and thymic tumeurs, for these may obtain their blood-supply
from the vessels in the neck On the whole 1f a diagnosis of thymec tumour
has been made, 1t 1s probably best to undertake tts removal by an extra-
pleural operation after splitting the sternum 1n the mid-line (median sterno-
tomy) The whole length of the sternum may be divided, or the section may
be carried from the suprasternal notch down to the level of the third or fourth
1ntercostal space, at which level the sternum 1s also divided transversely

In the case of thyroid tumours having an attachment to the thyroud gland
1n the neck, removal 1s often possible through the “colfar’ incision routinely
employed for operations on cervical goitre after division of the superior and
middle thyroid vessels and separation of the lateral lobe from 1ts deeper part
and from the 1sthmus, gentle traction will often allow the medtastinal part
to be drawn up 1nto the neck, so exposing its blood supply from the inferior
thyroid vessels If the mediastinal part 1s too large to be drawn through the
thoracic inlet into the neck and the tumour 1s partrally cystic, a finger may be
used to break up the cystic part so that the contents can be evacuated and
subsequently 1t may be possible to draw the capsular part 1nto the neck If
the operator does not approve of this rather messy manceuvre or 1f the tumour
1s not cystic, the cervical mcision must be combined with medtan section of
the upper part of the sternum For thyroid tumours sttuated low down in the

B 1088 xk?2
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medastinum and for those lying posteniorly a postero lateral thoracotomy 15
almost certainly the best approach

The separation of tumours from therr surroundings follows general
surgical principles but there are a few pomts referable to specific types of
tumour which are worth mentioning

‘Teratomata and dermoid cysts are often
densely adherent to some of the neighbounng
tissyes  particularly to the perscardum and
the operator must expect a difficult dissection
which may require much patience As the
medastinal pleura of both sides may be firmly
attached to the tumour 1t 15 sometimes 1m
possible to avoid opening the pleural cavity of
the side opposute to that of the thoracotomy
so the anaesthetist must be fully prepared to
carry on under these condions In the case
of large dermord cysts the operation may be
made casier 1if after opening the chest the size
of the tumour 1s reduced by making a smaii
opefung 1to the cyst and aspirating the con
tents with a sucker Infected dermord cysts
are ltkely to be most densely adherent and to
havea greater blood supply than those without
wnfection i many such cases 1t 1s safer to
perform a prelmunary drainage operation and
subsequently to excise the residual sac par

Tio 170 D agram representng o ticularly 1if a secondary commumication with
sag wal section through 2 neuroren ¢ the bronchual tree has developed
‘3?&%?2??3:;?; [;fu;aoofxl;onw 5;3: A neurogensc tumour 15 usually a sessile
andrbs tumour lymng n the paravertebral gutter in
the course of the sympathetic chain which may be seen to enter the upper
and lower extremities of the mass Although many of these tumours shell
out very easily others are not so eastly Temoved as they may form "71’”1";_
protruding mto the intercostal spaces and the nbs may form starp :dgelfeot
new bone projecting 1nto the neoplasm 5o that the mass 1s fixed to the ches
wall m doveta fashon (see Fig 170)

In dlfﬁcul: cases aﬂef‘ narrowing the site of attachment to the :ucat:é
dense adherence 1t 15 usually eastest to ccmpl)ere the re:;:v:;:{h?:;’i e

0SST

plane of separation varh the fingers s MUY S8 P08 o the blcding

a large gauze swab over the raw area to contral
lz’f“ﬂ;gs ﬂ%: ut 1y picked up mndiidually and controlled with Iigatures
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