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LNTRODUCTION.

Adler, in 1912, apologised for writing a
monograph on so rare a condition as "Primary
malignant growths of the lung and bronchi" as
he was able to collect only 374 cases from the
world's literature. But since then, there has
probably been no other pathological condition
which has received as much attention in the
medical literature,

In 1935, Gazayerli searched the post mortem
records of Edinburgh Royal Infirmary and found
212 cases of intrathoracic neoplasms in a period
of 31 years (from 1904 through 1934). He
noticed that there was a gradual increase in the
incidence of the disease in the last few years
of his series but as there was a similar increase
in some previous years, he felt that "to conclude
that there was a real increase in the incidence
of intrathoracic neoplasms in Edinburgh Royal
Infirmary would be premature and the condition
requires further investigation for several years."

Since that study was made, an increasing

number of cases of carcinoma of the lung was

- encountered, not only in Edinburgh Royal

Infirmery, but also in other hospitals and in
perticular the Eastern General Hospltal where a

thoracic unit was established.
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The establishment of this thoracic unit
resulted in great advances in thoracic surgery
and also, as a consequence, in hundreds of
bronchoscopic blopsies, specimens of sputa and
pleural fluid, etc., etc. being sent to the
Pathology Department for examination.

It was felt that it would be of benefit to
continue that study started by Gazayerli in order
to arrive at a conclusion regarding the incidence
of carcinoma of the lung in Edinburgh, to find
out the relative frequency of the histopathological
types and to assess the value of bronchoscopy and
cytological examination of the sputum in the
diagnosis of the disease,

Though few cases of "bronchial adenoma" were
encountered, it was possible to trace some of
them for some time and get an idea about the
natural course of this tumour and therefore a
separate chapter was included.

No definite conclusion could be arrived at,
with regard to aetiological factors, from study

of the relative frequency of the disease among

the various occupations. Therefore the question of

aetiology is not considered in the present study.




3.

ANCIDENCE: -

This is a long-debated question about which
there are many different opinions. Weller
(1929) expressed the situation accurately when
he said: "No other form of neoplastic disease
is more intriguing from the standpoint of
incldence than primary carcinoma of the lung,
for within a generation it appears to have
become one of the common forms of malignant
disease instead of the rarity which it was
believed to be at the beginning of the century.”

Dorn (1943) estimates that between 450,000
and 500,000 people in the United States are under
medical care for cancer, of which about 13,000
are being treated for primary cancer of the
bronchus. Approximately 8,000 new cases of
primary bronchogenic carcinoma are diagnosed
and receive medical care for the first time each
year.

Harnett (1943) found that whereas the total
number of cancer deaths in the British Empire
had increased 22%¢, cancer of the respiratory
tract has increased 120%¢ and the deaths from
carcinoma of the lung in males from 1921 to 1930
was 25,1 per million as contrasted with 100.9
per million in 1937.




From Edinburgh, Robertson (1943) stated that
statistics show that each year the number of

deaths registered as due to this disease is

gradually increasings In Scotland alone the total

deatherate from pulmonary cancer in the year
1935 was 437 whereas by 1940 the toll had
gradually mounted to 559, the increase in the
five years having been fairly regularly supple-
smented by about 25 additional reglstrations
each years

Much of the literature on carcinome of the
lung has been devoted to whether the increased
incidence is real or apparent. The problem may
appear to be only of academic importance; but
its resolution, however, may have a greater
significance because if the increase is real and
absolute attention can be directed to the
elucidation and perheps the ultimete elimination

of the responsible factor or factors in the

environment and therefore the control of pulmonary

carcinoma would be partly solved by prophylaxis.
The authors who are in favour of the idea
that the increase is real and absolute point to
the steady increase in the incidence of reported
cases out of proportion to the increase in the

incidence of cancer in general.
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Thus Edwards (1939) found that in the London

Hospital there was an increase far in advance of
that of all other forms of cancer and of all
regions of the body. The proportion of deaths
from cancer of the lungs in relation to other
varieties of cancer rose from 2.4 to 3.2%, that
is a rise of 30%.

|
!
|
|
Rosahn (1930) summarised most of the available

autopsy statistics in 1930 and found that lung |
carcinomas increased 1024 in the period from |
1920~1928, as compared to the period from 1910~ |
1919 while in the same periods carcinoma in
general increased only 30%f. He cited this as a |
proof of an absolute increase. Again in 1940

he analysed the factors often cited as evidence |
that cancer of the lung has shown only a relative
increase and stated that improved methods of
diagnosis had increased only the ante mortem
diagnosis of pulmonary cancers.

Perrone and Levinson (1942) came to the
conclusion that there has been a relative and
absolute increase in the incidence of the
disease., They also stated that Simons (1937)
in his monograph has reached the following
conclusions regarding incidence:

l., Incidence of the disease has increased
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absolutely and relatively.

2. Continued suggestions that such an increase
is only apparent and not real are denied by the
facts.

3+ The increases were gradual until the early
1900's, since when the gradient of the increase
has become constantly steeper.

4, In many localities the greatest incidence
seems to have been reached in 1924, whereas in
others the frequency still is advancing.

A panel on lung cancer in the "National
Cencer Conference" in U.S.A. (1949) reported:
"All agreed that the incidence of cancer of the
lung is apperently increasing rapidly and that
it is one of the most common cancers in men.
Also, the absolute incidence 1s increasing in
both sexes, but apparently much more so in the
male sex."

One of the strongest arguments favouring
the conclusion that the increase is real, as
stated by Klotz (1938) is to be found in the
reports of increased incidence coming from
institutions which have been under the same
supervision and have required the same standards

of dlagnosis for a number of years.

Weller (1929) expressed the same idea when he
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saids "If, however, one tabulates the statistics
of successive periods in the same institution

and that one in which there is continuity of
diagnostic standards and often even of personnel,
and finds there an increase in the inecidence of
carcinoma of the lung, one must give the increase
more serious consideration.”

These conditions and standards are fulfilled
to the utmost degree in the Pathology Department
of Edinburgh University and as will be shown
later the data compiled therefrom show an
undoubted and steady incresse in the incidence

of carcinoma of the lung which started and

became more apparent from the late 1920's and
onwards.

Several reviews, however, have been published
- many of them doubtinglthat there is a real
inerease. Thus Macklin (1942) thinks that
"diagnosed" lung cancer is increasing but this
is because it is being diagnosed in more cases
in which it exists than was formerly the case
and will be increasing no doubt because persons
of lung cancer age are having fewer diseases to
die of to-day than they had before, and hence
must die in ever increasing numbers of the ones

which remain.
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Peery (1940) stated that one should hesitate
in concluding that primary carcinoma of the lung
is increasing in its frequency and that statistics
in this field are probably misleading for the

following reasons: '
ls Prior to 1900 primary carcinoma of the lung
was probably diagnosed less frequently than it
actually occurred, even after autopsy, because
of the belief then current that the tumour was
exceedingly rare, Most of the tumours of this
type occurring at that time were considered
metastatic, probably erroneously.

2+ Possibly the diagnosis of cancer of the lung
is made more frequently now than is justifiable.
Involvement of the bronchial mucosa, generally
considered to be one of the criteria for the
diagnosisy is not reliable, since metastases to
the bronchial mucosa are relatively common.

3+ The virtual abandonment of the diagnoses
"endothelioma of the pleura", "oat cell tumour
of the mediastinum" and "tumour of the superior
pulmonary sulcus" and the plaeing'of all the
tumours formerly designated by these terms in

the classification of primary carcinoma of the

lung has enlarged the group considerably.

Peery believes that these tumours are ;
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correctly diagnosed as primary carcinoma of the

lung but that the change has swollen the

|
statistics rather than increased incidence of

the disease. He adds that undoubtedly primery
carcinoma of the lung is quite common, but that :
the alarming apparent increase in the incidence

of the tumour in the reported statistics cannot |
justifiably be accepted as an actual increase |
until due allowances are made for the pendulum

to come to rest.

Among other authors who believe that the
increase is more apparent than real is Jaffe
(1935) who, in two separate reports from different
parts of the world done in an interval of 20
years, found an almost similar incidence on each
occasion.

Willis (1948) in his "Pathology of Tumours"
Say8 Mcsssscsssse For the foregoing reasons,
comparisons of early and recent clinical or
necropsy estimates of inecidence, or comparisons
of the findings in different hospitals, must be
quite unreliable. So much depends on the personali
experience of the clinicians and pathologists }
concerned, and current journals contain evidence

enough that a uniformly high standard of diagnosis

has not yet been attained by either. Now that |
|
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the properties of the disease are becoming better
known, however, its true frequency and trend in
a given community or institution might be
ascertainable by meticuously careful and complete
necropsies performed by skilled pathologists on
all fatal cases over a period (probably 20 or 30
years) sufficlent to obviate chance fluctuation."
Heady and Kennaway (1949) criticised what
Willis states about the incidence of bronchial
carcinoma in such an elaborate way that I cannot
refrain from quoting it here. They said: "One
might suggest that Willie is placing upon the
material of Passey and Holmes (1935) a significance
which it is not fitted to bear. For many years
some students of this subject have wondered
whether the (alleged) absence of any evidence in
thelr data of an increase in cancer of the lung
was not due to the fact that the great bulk of
the increase took place after the period studied
by Passey and Holmes., Willlis does not point out
that between the last year of that period (1928)
and the year in which, presumably, he wrote (1947)
the deaths attributed annually to cancer of the
lung in England and Wales rose no less than
ninefold (from 814 to 7667) and those of women
from 314 to 16203 one might expect some comment
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upon this enormous increase,

Thus the data recorded in the very careful
and elaborate study of Passey and Holmes when
put 20 years later as representing the state of
our knowledge today, appear to show the unavoid-
sable defect that the investigation ended in 1928,
when the rapid increase of the last 20 years was
just beginning.

Bonser has published three papers (1929,
1934, 1938) on this subject, dealing with the

cases of intrathoracic cancer coming at autopsy

at Leeds General Infirmary during three periods
(1) 1891-1927 (2) 1928-1932 (3) 1933-1937. |
Though she noticed no increase in the lst period
of 35 years and a very slight increase in the
2nd period "“which is unlikely to be of significancq
unless sustained for several more years" she
recorded that there had been a considerable
increase in the last 10 years which was more
noticeable in the last 5 years and was seen
vhether intrathoracic cancers were recorded in

relation to total post mortems or total admissions

to hospital."
ese e ee eae L 3 ] L L N ] aee [ N ]

Now to discuss in a little more detail the

arguments put forward by various authors against ;



the idea that there is a real increase in the
incidence of carcinoma of the lung. These
authors explain the recognised increase in the
incidence of the disease by one or more of the
following factors:-

1., Improvement in diagnosis, vhereby a larger
proportion of the actual number of cases is
detected in lifej and an increase in the number

of autopsies performed.

2+ The increase is due to the increase in the life

span so that more individuals now reach the cancer

age and so fall victims to the disease l.e., ageing |

of the populations

3. An increased interest in carcinoma of the lung
on the part of the physicians and thoracic
surgeons resulting in an increase in the number
of cancers of the lung diagnosed ante mortem. In
many of these ceses in which the disease was
suspected but was not definitely diagnosed, post
mortem examination was made, hence the increased
incidence of this type of tumour in autopsy
statistics,

4, Changes have occurred in the histologic
classification of primary lung tumours and many
of the cases which were regarded as "mediastinal

sarcomata" or "secondary" carcinomata in the past
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are now classified es primary lung carcinomsta,
5« Persons of lung cancer age are having fewer
diseases to dle of to-day than they had before and
hence must die in ever increasing numbers of the
ones which remain.
(1) & (4) IMER
) OGIC CLASSIFICA $ -
There can be no doubt that with the advent

of Xe-rays, bronchoscopy, etc. and also the fact
that physiclans are more aware nowadays that
carcinoma of the lung is not the rare disease
it was thought to be, that the dlagnosis is
made much more commonly in recent years, But
it must be realised that this resulted mostly in
an improvement in the e¢linical or "ante mortem”
diagnosis of the disease and did not influence
to any similar degree the dlagnosis of carcinoma
of the lung in the autopsy rooms It might be
argued that even post mortem diagnosis had
improved because pathologists were under the
wrong notion expressed by Virchow that most
tumours of the lung were secondary and not primary
and also because many of the "ocat cell" carcinomes
were regerded as mediastinal sarcomata. .

Again if we téke it for granted that these
two factors did improve the P.M. diagnosis as
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welly this would be applied only to & period not
later than the late 1920's or early 1930's when

the medical profession became fully aware of the
condition and the nature of the oat cell tumour

of the mediastinum was realised after Barnard

in 1926 published his paper.

Another important point which must not be
forgotten is the fact that the data I am going
to present and compare are not only compiled from
the same institute but that the standards and
criteria of diagnosis are also the same since
during the whole period Professor A.M. Drennan -
who was always interested in the subject - was in
charge of this Department.

To obviate any possible error still due to
this factor of improved diagnosis, all cases of
intrathoracic neoplasms (apart from those
obviously arising from the oesophagus etc.) were
included in both of these series. Rosahn (1940),
in trying to evaluate the role of the factor of
the change in the histologic classification of
primary lung tumours in the incidence of the
disease, found only two instances in which the
anatomic diagnosis altered after restudy of the
slides of the older cases.

(2) IN s LIFE EXPE t-
A point which is usually raised against a
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real inerease in the incidence of the disease is

that because of the ageing of the population in

general, more persons novwadays live in the cancer
age than in the previous decades and so there
should be many more deaths from cancer. [
If this is true, we should then find a similar
increase in all types of cancer because admittedly
this factor of the ageing of the population will
not affect cancer of the lung alones But if we
analyse the deaths from cancer of the lung and
those from cancer in other internal viscera e.g.
the stomachy we are struck by the fact that whereas
cancer of the stomach did not show any appreciable
increase, cancer of the lung continued to rise over
the whole periods This was confirmed in many |
countries, In U,S.A., the mortality from cancer
in the ten year period (1936-1945) was analysed
and from the data obtained the following graph
was constructed (graph 1)« In Germany, Jeuther
et al (1947) found even more striking results in
a period of 50 years from 1894-1943) (greph 2.)
Though the following data which were extracted

from the annual reports of the Public Health I
Department concerning the City and Royal Burgh of
Edinburgh are unfortunately lacking the figures
from 1939~1945 (the war period), it is quite
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MORTALITY OF CANCER IN THE UNITED STATES FOR A

TEN YEAR PERIOD

200000 -

10000Q

350000

20000 -

NUMBER OF DEATHS

L

10000
5000 A
4000
3000
2000 ~
1,000 -

CANCER IN ALL FORMS

e

. -———————

CANCER OF STOMACH AND DUODENUM
.__/—“‘“"‘"‘—-—"’_"‘—--.._,_'_._--" —

CANCER OF LUNGS AND PLEURA

o e

ﬁ_

1936 | 1058 | 1940 | 1942 | 1944 @ 1946

EXTRACTED FROM 'PANEL ON LUNG CANCER'
PROCEEDINGS OF THE NATIONAL CANCER CONFERENCE 1949 [plaq-mb)

&nuf' A Pzi 2 ®

_JEUTHER ETAL - VIRCH. ARCH. 314242
(1947)

N
!’\J
1
IEEENI o

|

] IlIII['IT'Il

]
o
|
1
IENNNRERENE

T
L
J

1
mEma |

TP TTI T T TTT

LLLITTTTTTTTTTY
ImEE

L]

i1

1894 00 05 0 15 20 25 30 35 40 45
PERCENTAGE RATIO OF LUNG CARCINOMATA (BELOW)
AND GASTRIC CARCINOMATA (Aaove) TO ALL CARCINOMATA




17.

evident from the table that while deaths from

carcinoma of the stomach and oesophagus showed

very slight variationgy those due to carcinoma of

the lung have shown nearly a five-fold increase

(table 1.)
TABIE 1.
Deaths from 3 |Deaths from |Ca.death
YEAR _ﬁfg.pfgﬁith Ca?gggths caé53§§f°h ra{goger
1935 | 15| 22| 37 806 201 -
36| 20|21 41 809 211 1.7
37| 44 | 20| 64 854 206 1.8
3842 | 24| 66 883 228 1.9
39| =| =] = 884 - 1.9
1940 | - | = - 891 - 2.08
41| - | = - 934 - 2417
2| sl sl "% 972 - 2,29
43| =| = - 971 - 2433
44| = | - - 613 - 2.18
I .| | o 1013 - 2,37
46| 91 | 23| 114 055 204 2408
47| 98 | 23| 121 969 191 2.00
48 1143 | 33| 176 1018 209 2,08
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(3) INCREASED INTERE IN T SEASES -

As regards increased interest in this
disease on the part of physicians and thoracic
surgeons this must suppose a constantly increasing
awareness of this condition to the present time and
it would be necessary to assume also that in the
same time the attention to and the interest in
tumours of other organs were mainteained at a

constant level,

Some authors remark thet because of the

decrease in the mortality from infectious diseases
like pneumonia, etc. within recent years due to the
advent of chemotherapy, people have to die in
increasing numbers from other diseases., I think
that this point is no argument against the real
increase in deaths from lung cancer. In fact it
means that these authors agree that the deaths
due to this disecase have increased but they are
trying to explain why this increase took place.

To conclude then: it would seem that all
arguments put forward to prove that the rise in
the incidence of lung carcinoma is apparent and

not real, are not valid and have no real basis.

LE B | L] LA ] L LN ] L LN ] L LN ]
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Nowy I proceed to the actual statistical

study of the incidence of the disease in the R.I.E.

In order to ascertain, as far as possible, the

actual state of affairs, and to make it easier for

comparison, 1t wvas declded to carry on with the
investigation and analysis of the data on the

. same lines as those followed by Gazayerli in his

study which covered the perlod from 1904 to 1934

inclusives

Therefore the P.M. records from 1935 through

1947 were carefully searched and every case vhere
a primary intrathoracic neoplasm was reported has
been noted and considered (excluding, as he did,
those obviously arising from the oesophagus,
cases of Hodgkin's disease, ete.)

The admissions to the hospital wards, the
total of deaths, the number of post mortems
performed and the number of malignant tumours in
all sites « were also recorded and the data
obtained are shown in Table 2,

Though & glance at this table is not very
impressive in showing a striking rise in the
incidence, yet when these date are plotted in one

graph together with the prevlious ones, it will be

| quite evident that an undoubted increase has

occurred in the incidence of intrathoracic neoplasms




20

in Bdinburgh Royal Infirmery, This rise started
nearly from 1929 and continued, with some yearly

fluctuations, up to the present time,

% OF % OF INTRATHORACIC TUMOURS TO
VEAR |ADMISSION| DEATHS |AUTOPSIES | AUTOPSIES| . A= [ FUNG oy dlins o2

TO DEATHS | TUMOURS|TUMOURS | AUTOPSIES |1y ATIPSES [AoMiss!™ DEATHS
1935 {19801 | 1314 | 6% 528 |14 14 163 |12:2 |20 007 1l

1936206775 | 1354 | 623 | 460 99 9 158 | 91| 14 |004| 07
193720095 | 1369 | 616 [ 450 | 11} 24 I8-0 |21'6|3:9|0:11 |17

1941 [20056 | 1353 | 496 | 366 18 13 157 |I6:6]2:6|006/09%
1942119726 | 1266 | 467 | 36-8 87 19 18:6 [22:9|4:0 [0'10[ 15
1943120249 [ 1419 | 485 | 34.1 69 14 142 |203]|2:9 |00 (099
194420205 | 1330 | 426 | 318 10 15 164 [21'4|3:5/007] 11
1945(21002.( 1504 | 482 | 320 | 100 27 207 (27:0(4-9:0:12] I'8

194622202 | 1664 | 649 | 390 | 140 35 215 (250541015 2]

1947|22148 [ 1459 | 610 [ 418 | |25 22 20-4 | 176 3-6(0:10(1'5

| mortem room at the Royal Infirmary. This represents|

| an average ratlio of intrae-thoraecic tumours to all

| to 1947 inclusive) the number of cases of intra-

f § ¢ wé analyse the previous table in some

detail we find the following:

(a) £ of Intrathoracic Tumours in relation to

Autopsiess~
During the 31 years from 1904 to 1934, 212

|
cases of intrathoracic tumours came to the post |

|

|
|

autopsies of l.3%e In the next 13 years (from 1935

|

1938 |2I883 | 1362 | 630 |46-2 | 115 i 18-2 (14-8/2:5(0:08| -2 |
1939 |20937 | I306 | 599 |[45® | 104 14 173 |13:4]2:3|0:06 11| |
1940 18182 | 375 | 551 |[40:0 99 | 6 179 |I6-2]29]009| 1-2| |
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thoracic tumours in the post mortem records is l
239 representing an average ratio of 3.3% (intra-
sthoracic tumours to autopsies). See table 2,

column 9, and graph 3.
GRAPH 3.

PERCENTAGE OF INTRATHORACKC TUMOURS
TO TOTAL OF AUTOPSIES IN RIE.

LIPS A B R I | T T 1T 77 T T T + . T T f 1T 1.1 171

1915 1920 1925 1950 1935 1940 1945

1904 1910

LILEL

In graph 3, the # of intrathoracic neoplasms
to the total of autopsies in the whole period

covered by the two series is shown. It will be
clearly seen that the "gradual but evident rise"
which Gazayerli noticed in the last few years of
his series but which was not sufficient for him

to conclude that there had been a real increase i
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in the incidence of the disease, was not only
maintained but actually progressed during the i
following years up to the present time,

(b) In relation ma t_tumours in all sites:~

All cases of malignant tumours found amongst
the autopsies were recorded and then the percentage
ratio between intrathoracic neoplasms and these

tumours was plotted as shown in graph 4.

GRAPH 4.

PER OF IN AC
MALIGNANT TUMOURS IN R.LE.

rT e vy Ty Ty rrer vy sy e rrTrrerrrrrrrrrrrrrrorrr

1904 910 95 1920 1925 1930 | | 985 1940 1945

The average ratio up to the year 1934 was 8.3%

while in this new series of cases this ratio has

gone up to 18.2¢. This shows thet even if the

total number of malignant tumours among the
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population has increased within recent years
because of the increase in the life span, this
increase is not distributed equally among ceancers
in the various sites but that intrathoracic tumours

in particular have increased. |

(e) elat to Admissions:-

The third method recommended by many
investigators for the estimation of the incidence
of intrathoracic tumours is by means of finding
out their relation to the number of cases admitted
to the hospital wards. 1In the case of the R.I.E.
this is certainly a recommended method because it
is a "general" hospital and it cannot be argued
that there might have been more interest in
intrathoracic neoplasms among the staff of the
hospitales In graph 5 this relation is represented
and it will be noticed that the rise which started
about the year 1929 is maintained and has actually
progressed during the following years.

' The % of intrathoracic tumours in relation

to the total of admissions up to 1934 was 0.04

whereas from 1935 to 1947 this percentage is |
0.086.

(d) In relation to Deaths:~

The percentage of intrathoracic tumours to |

the total number of deaths was also calculated and |
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GRAPH 5.

PERCENTAGE OF INTRATHORACIC TUMOURS

TO TOTAL OF ADMISSIONS IN R.LE.
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the result is shown in graph 6.
ORAPE 6.
PERCENTAGE OF INTRATHORACIC TUMOURS TO
TOTAL OF DEATHS IN RIE.
i
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It shows clearly that the rise noticed in the last

. few years of Gazayerli's series has progressed

| during the following years. The average % in

the period 1904 -« 1934 was 0.6, but in 1935 - 1947
this percentage is l.3.

eee LB L oo LB eee L ] LR ] L
LB B ] LR LA L L LE N ] ev e LE N ]

In conclusion it is quite clear from the
above data that during the last two decades
especially, carcinoma of the lung has shown a real
and obvious increase in its incidence. The various

suggestions that this increase is only apperent

| have been discussed and it can be seen that they

have no real foundation.

If so, then we must look for some factor
or factors in our environment which may have
caused this rise in the incidence of the disease.
The geographical distribution of the cases gives
general support to the view that the incidence
of cercinoma of the lung is higher in industrial
areas than it is in rural zones, and therefore we
have as Fulton (1949) said "“to peer into the
shadows to see what lies behind: to strive
constantly to solve the riddle of why this disease
should be & man~killer and vhy, indeed, it should

occur at all",
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AGE INCIDENCE:

There were two cases only among the 239
cases of intrathoracic tumours in the R.I.E. in
which the age was not recordeds The highest
incidence was in the decade 50 « 59 years and the
majority of cases occurred in the age period
40 - 69 years, as shown in the following table
(table 3), which is represented graphically in
graph 7.

AGE INCIDENCE ACCORDING TO DECADES. RIE. (237case)
95

6%

NUMRER OF CASES
&

ad  4tb Fth eth 7 th ath oth
DECADES
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IABLE 3.

Decade - Number of Cases

20-29 | 3
| J
| 3039 12
20-49 65 |
T50-59 95
| 60-69 46

7079 10

80« 6

Total 237

The youngest was a man of 23 years and the

oldest victim was a man of 84 years. It will be

noticed that 206 cases

out of the 237 i.e.

86,94 occurred in the age period 40-69 years.

This agrees with the majority of published series.

In the records of

the Municipal Hospital

Autopsies (M.H.A.) from 1936 - 1947 there were

121 cases of intrathoracic neoplasms (almost

entirely lung cancers).

In one case only the

age was omitted and the age distribution of the

cases according to the

(Table 4 and graph 8).

decades is as followss
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TABLE 4.
| Decade | Number of Cases |
| 20-29 2

30-39 7
40-49 18
50-59 38
60=69 43
70-79 12
80=- 0
Total ' 120

GRAPH 8.
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The youngest in this series was a female of
24 years and the oldest was a2 man of 79 years.
Again, the majority of cases occurred bhetween
40 and 69 years. Thus, out of the 120 cases
99 or 82,9 occurred in this age period.

If the 2 series are compiled together as in
Table 5 and Graph 9, it will again be seen that
more than 85¢ of cases (305) occurred in the age
period 40 « 69 years., This is, as we mentioned
before, in agreement with most published series

on the subject.

TABLE 5.

Decade Number of Cases
20=29 ]

30-39 g 19

40-49 83

50«59 133

60-69 3 89 |
70-79 22 |
80~ 6

Total 357
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When the sex incldence among these cases was
studiedy 1t became clear that the general
impression that carcinoma of the lung affects
males much more commonly than females is true.
Among the 239 cases in the R.I.E. there were
191 males and 48 females with a ratio of 3.97:1l.
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These cases were distributed as follows:

ZABLE O

Decade | Total| Males Females

| 2029 3 2 1
30=39 1 SN NS 3
20-49 | 65 | 56
5059 | 95 | 77 | 138
60~69 46 | 34 12
7079 | 10 7 3
80~ 6 4 2
Total | 237 | 189 | 48

Note: There were 2 cases in which the age vas

not recorded.

In the Municipal Hospital Autopsies series,
there were 99 males and 22 females among the 121
cases with a ratio of 4.5 males to 1 female,

Their distribution among the different age periods
is as follows (Table 7).«




IABLE 7.

Decade Total | Males |[Females |

20«29 2 0 2 |

30«39 | b4 s 2

4049 | 18 | 15 3
+—20=59 38 34 4 |

60=69 43 3 9 |

70=79 12 0.2 |

80- - “ -

Total 120 08 22 I

Note: 1In one case the age was omltted.

It is interesting to note that in this .
series the few cases occurring in the young age per}

tiods show a relatively higher incidence among

females.

If both series are grouped together, then
there will be a total of 360 cases, of which 290
are males and 70 are femeles with a ratio of 4.1

males to 1 female.

It 1s interesting to note that there is
practically no difference as regards the sex inci- |
sdence between this serles and that of Gazayerlil,
which covered the period 1904 through 1934. There- i
sfore the idea expressed by some that the disease :
is becoming commoner amongst females is not

supported by our data.
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HISTOPATHOLOGY.

According to Ewing (1940), the earliest
microscopic studies of lung tumours were by
Landhans, Marchiafava and Malassez (1871 to
1876)« Prom a histologic standpoint, Adler
assigned the majority of cases to the cerecinoma
group, It was Barnard's paper in 1926 which
clarified the origin of the "oat cell tumour of

the mediastinum" and revealed its carcinomatous

nature.

It is the custom to try to divide lung

carcinomas according to the cell type of which
they are composed, There are thus three chief
groups: adenocarcinoma, squamous cell carcinoma,
and the undifferentiated carcinoma (inecluding the
oat cell variety).

Though this seems to be the most convenient
way of classifying the disease into histological

types, the majority of observers remark that in

most cases there is more than one type in the
same tumour and even ln the same slide, and that
if different parts of the tumour are examined, more |
than one type is usually encountered,
This, I think, explains the marked difference |

in the figures given by various authors regarding

the relative frequency of these three histological
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types. Weller (1929) stated that satisfactory
figures are not available in regard to the
incidence of the various cell types and explalned
this by differences in individual opinlon, the
existence of intermediate types and especially
because of the fact that the degree of differen~
stiation may vary in different portions of the
same neoplasm,

Anderson(1948) remarks that when statisties
of incidence of various histological types are
quoted, one wonders whether the same material
might not be differently classified by another
histopathologist and whether a different chance
selection of tissue for microscopic examination
might not have ylelded different percentages even
by the same examiner.

From some institutions the figures published
have indicated that squamous cell carcinomas
constitute the greatest number, from others, the
undifferentiated types. Most writers agree that
the cylindrical cell form is the least common of
the three main groups.

On the whole, my ilmpression is that the
majority of classifications based on study of
post mortem material give a high proportion of

the undifferentiated types, while those based on
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the study of surgically resected cases and
bronchoscopic biopsies tend to show a higher
proportion of the squamous cell variety.

Classifications based on the study of

|
|
1
|

exfoliated cells in sputum and bronchial secret-
tions are, in my opinion, very inaccurate seelng
that even in histological sections one frequently
finds some difficulty in labelling the correct
type especially in a tumour which shows such a
polymorphic structure as carcinoma of the lung.
E. Jackson et 2l in a recent article (1951)

state that it is their opinion that the recognition
of the type of neoplasm by the study of exfoliated
cells is not possible because exfoliated cells

are subject to degenerate changes.

There was a feeling among some colleagues
that there might have been a change in the relative
frequency of the histological types within recent
years as they seem to be diagnosing more cases

of squamous cell carcinome than they used to do

in previous years.

Therefore I tried to find out if this idea
was Justified by comparing the more recent data
with those obtained in the previous study by

Gazayerli.
There were 208 cases in which the histopathe

sological type of the tumour was either recorded }
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or could be found out from examinetion of slides
kept in the files, The classification of these
cases 1s shown in the following table (table 8).

Histological Type | Number of Cases %
Undifferentiated 130 62.5
Squamous 37 17.8
/denocarcinoma 36 17.3
Mixed 5 2.4

Total 208 100
Table 8.

The percentage given by Ceazayerli as a
result of studylng 99 cacses was as follows
(table 9.)

Histological Type | Number of Cases %
Undifferentiated 74 77«8
Squamous | y 4 743
Adenocarcinoma E 14 14.7

!
i Total 95 99.8

Table 9 .
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If we compare these two tables we notice
that in the older series there is a greater number
of the undifferentiated tumours and a smaller
number of the squamous variety. But the change
is not very striking and still the great majority
of cases are of the undifferentiated types
(spheroidal and oat cell types).

In addition to the 208 cases from the Royal
Infirmary quoted above, there were 110 cases of
carcinome of the lung among the Municipal Hospitall
Autopsies (in the period studied) in which a
histopathological diagnosis was recorded. These

cases vere subdivided as follows (Table 10).

Histological Type | Number of Cases )4
Undifferentiated 66 60
Squamous 21 19.1
Adenocarcinoma 18 16.4
Mixed 5 4.5

Total 110 100
Table 10.

The above table shows ncarly similar percen-

stagesto those found among the autopsies in the
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Royal Infirmery during the same period - and againi
it shows the great preponderance of the undiffere
tentiated types.

There is only one point which attracted my
attention in studying the histopathology of the
tumour and which, I think, is worthy of record.

I found that there was a relatively high percentage
of females in the group of adenocarcinocma. Thus,
out of 54 cases which occurred in both series
examined (tables 8 and 10), there were 34 meles
and 20 females with a proportion of males to
females of 1l.721s If it is remembered that the

|
proportion of males to females as regards all
types together is 4:1, it will be realised that
there is an undoubted sex predilection in this
groupe The significance of this difference may
be appreciated when it will be shown in a latar
chapter that "bronchial adenoma" occurs more in
females than in males or at least that it occurs
with equal frequency in both sexes. Whether this
will be taken as a further proof that "bronchial
adenoma" is potentially malignant and that many
cases progress to adenocarcinoma will be the
subject of further comment later.

Having worked out these percentages among

the autopsiesy I thought it might be of interest
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to find out the relative frequency among the
bronchoscopic biopsies. Therefore I searched out
the Municipal Hospital Biopsies for 100
consecutive positive bronchoscoples. In the
current reports starting from M.H.B. 2000 till
M.H.B. 4163, the percentages found among these
100 bronchoscopic biopsies were as follows.
(Table 11.)

IABLE 11.
f g |
| Histological Type ; Number of Cases | )
| Undifferentisted | 54 | 5
1 Squamous ? 39 E 39
| Adenocarcinoma | : v | 7
Total 100 100

This table shows that the impression which
was expressed before (page 34) was justified
because the percentage of squamous cell carcinoma
in the bronchoscopic blopsies is more than double
that found amongst the autopsy cases.

This fact, however, does not impress me as
being of much significance because as we know
(and this is generally accepted) various parts

of the tumoﬁr may shoﬁ different histological



appearances and the tiny pertion taken for
microscopy during bronchoscopic examination cannot |
be regarded as representing the true histological i
pattern of the tumour. Secondly, these percentages
are based only on the positive bronchoscopies !
and do not take into account those cases of lung
cancer which gave a negative result on bronchos-
scopic examination (about 30%Z). A third factor
which may account for the relatively low percentage
of adenocarcinoma in the biopsy series is that
adenocarcinomata usuvally tend to be located more

in the periphery of the lung rather than towards
the hilum and so they are more out of reach of

the bronchoscope than the hilar tumours. Again
the larger bronchi which are more exposed to ;
irritants are liable to undergo squamous metaplasiaI
and 1f this continues over a considerable time,

it may progress to a squamous carcinoma.

Therefore, it would seem that to judge the
relative frequency of the histological types of
lung cancer from material obtained during
bronchoscopic examination is bound to be 1naccurate:
and that autopsy material is more suitable from |
this point of view.

Even theny to obtain a correet idea it would

be necessary to examine various blocks from every



tumour. If this is done, a higher percentage of
"mixed" types will, most probably, be found,
Philips et al (1950) studied "tissue mounts" :
from resected specimens of bronchogenic carcinoma
and found a predominance of squamous cell
carcinoma. They found also that any combination
of cell types may exist in the same tumour. In
22.,5%¢ of their cases both adeno and squamous

cell type carcinomas were present in the same

tumour. Anyhow, they came to the conelusion
that no correlation between type of tumour cell
or location of tumour within the lung and the
prognosis was demonstrable., Neuhof and Aufses
(1948) came to the same conclusion and stated
that the microscopic features of cancer of the
lung bear no significant relation to the ultimate
prognosis.

On the other hand Koletsky (1938) conecluded
that "the histologic classification of primary |

carcinoma of the lung may be correlated with
essential differences in the growth, dissemination
and prognosis of each tumour,"

It can be said that at present there is no
unanimous opinion regarding the value of the
histologic classification of primary cancer of the

lung in estimating the prognosis ~ although many



authors claim that the undifferentiated careinoma
is highly malignant and offers a poor prognosis
while, on the other hand, the squamous carcinoma
is slovly growing, locally invasive and relatively
a non-metastasizing growthes In the case of
adenocarcinoma they state that surgical inter-
svention is less favourable, since the tumour,
while locally invasive, shows more frequent and
more extensive lymph node involvement and
metastasizes by the blood stream.

It seems to me, however, that the important
factor is not the histological type of the growth
whether it is differentiated or undifferentiated;
but the important thing is the early diagnosis
of the case. If there is no undue delay in
diagnosing the case, and it is recognised during
the early stages of the disease, then there is a
better prognosis no matter what the cell type of

the tumour is.

Therefore, we have to find out every possible

meaens to enable us to diagnose this condition as
early as possible. Though Galeny in the second
century, was the first to make the echoing
statement: "Early diagnosis is necessary if cancer
is to be cured.", today, after nearly two thousand

years, we are still repeating this slogan.
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This leads us to an important part of this

studys namely, the evaluation of bronchoscopy and

cytological examination of the sputum in the

diagnosis of lung cancer.
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The earliest record found of bronchoscopy
dates back to 1910 when Renon removed a piece of
tissue from the left bronchus which on section
proved to be a carcinoma, Since then bronchos-
scopy has gone ahead by leaps and bounds owing
to the work of Killian in Germany and of Dr.
Jackson and his co-workers in Philadelphia. Now,
bronchoscopy occuples a secure place in thoracic
surgery.

The first published account of endoscopy
in Edinburgh was in 1913, when Dr. Logan Turner
and Dr. J.S, Fraser published in the Edinburgh
Medical Journal (1913) an account of the "direct
method of examining the larynx, trachea, bronchi
and oesophagus" with some illustrative cases.
The authors suggested the use of laryngoscopy
in diseases of the larynx, and oesophagoscopy
in certain tumours of the oesophagus, but they
considered bronchoscopy to be mainly of use in

the removal of foreign bodies from the bronchus

and mainly performed through a previous tracheotomy

opening.
In 1924 Dr. G Ewart Martin read a paper

before the Edinburgh Medico-Chirurgical Associatio

on the application of the bronchoscope in

diagnosis and treatment of certain affections of

|
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the chest (1924).

The most important function of the bronchos-
scope in establishing the diagnosis of broncho-
sgenic carcinome is the obtaining of tissue for
biopsy. As 1s well known, the majority of lung
cancers are "central® in position - taking origin
from the major bronchi or their branches.
Therefore such tumours are within the reach of
the bronchoscope and tissue can be easily
obtained for microscopic examination. Even in
the more peripherally located tumours which are
beyond bronchoscopic vision, mucus can be

aspirated from the suspected bronchus or saline

washings sucked out and these are examined for the

presence of "tumour cells."
Betts (1941) remarks that a patient with a
change in bowel function rightfully deserves a

proctoscopic examination and that abnormal urinary |

symptoms often indicate the desirability of
cystoscopic studies., ILikewise the patient with

unexplained pulmonary symptoms cannot be considered

fully investigated without a bronchoscopic
inspection of the trachea and bronchial tree. He
obtained a pre-operative diagnosis of cancer
from bilopsy specimens in 744 of 62 patients

with histologically verified primary neoplasms



of the lung.

In a serlies of 300 cases, Kramer and Som
(1930) proved the diagnosis by bronchoscopic
biopsy in 222 or 74%. Clerf (1937) obtained
a positive tissue diagnosis in 98 or 68.5¢ of
143 proved cases of bronchogenic carcinoma. In
Jackson's statisties bronchoscopic biopsy was
possible in 75% of the cases of bronchial
carcinoma and Overholt (1938) obtained & specimen
for microscopic study in 28 of the 32 cases of
his series.

Ochsner et al (1948), however, state that
though bronchoscopy with biopsy is the most
accurate method of diagnosisy it provided a
positive diagnosis in only a little more than
one third of the cases and explained this by
the location of the tumours. They concluded
that bronchoscopy has definite limitations as
a diagnostic procedure and that & large proportion
of patients with carcinoma of the lung would be
denled proper treatment if operations vere
limited to those with positive results of biopsy.

The bronchoscopic findings, positive or
negative, are always of value., As stated by
Overholt (1935), bronchoscopy should inform the
surgeon as to the presence g; absence, and, 1f

present, the location and extent, of a tumour
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in the accessible bronchij the mobility or
fixity of the tracheobronchial tree (of value ]
in deeiding the operabllity of the tumour); and J
the histologic character of the lesion where [
biopsy is possible.

In order to evaluate the position of
bronchoseopy as an ald to the diagnosis of broncho=
sgenic carcinoma in Edinburgh, I declded to followi
up some of the cases from whom a bronchoscople i
biopsy was taken on the assumption that a i
bronechial necplasm was a possibility. Cases on |
which bronchoscopy was performed to prove other
lesions and in which cancer was out of question,
e.g+ tracheobronchial tuberculosis, were not
included,

Therefore I searched the records of 2000
consecutive municipal hospital biopsies (from
M.H.B. 2000 to M.,H.,B. 4000) for such cases.

These bilopsies were received during the period
from April 1947 to February 1949. They comprised
217 bronchoscopic biopsies from patients suspected
of having primery bronchial malignancy. On

analysis of the reports of these cases the result |

was as follows:=
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(a) 114 cases were reported as negative.

(b) 9 ¢ " " " positive.

(e) g w " " " inconclusive.

(da) 2 " " " "*  bronchial adenoma.
217 Total.

The majority of these cases were received
from the Thoracic Unit of the Eastern General
Hospital and through the kindness of Mr. Logen
and his office I had access to the records of
these patients and could follow them up.

The total number of cases which proved
to be bronchogenic carclnome among this group
wes 13ls Therefore out of 131 cases of primary
carcinome of the lung 96 were correctly diagnosed
bronchoscopicallys This is equal to 73+3%.

Out of 114 cases reported as showing no
evidence of tumoury 34 proved later on to be
cases of carcinoma of the lungs Calculated in
relation to the negative cases this gives & false
negative of 29+8%, but if calculated in relation
to the whole series of casesy which is the proper
way to do, the percentage of false negative
reports will be only 16%.

Five inconclusive reports were issued. Of

theses three proved to be negative, one positive
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and in one the diagnosis remeined incomplete.
48 mentioned before, two cases of this series
were classified as "bronchial adenoma™.
These results are summarised in the following
table (Table 12:) in which, for convenience,
cases of cancer are recorded as positive and

non cancerous cases are recorded as negetives

IABLE 12.
No.of  |Original | No.of esuit of followup
cases report | cases Posi-,Nega-,Ineon-
reported followed | tive tive clus-
Up. ‘ive.
114 |negative| 114 Seler ] s |
96 positive 96 %6 | o | ©
incon=- f
adenoma 2 2| & | -

To conclude then it is evident that bronchos-
scopic examination with biopsy was of value in |
establishing the diagnosis of cancer of the lung i
in 73.3¢ of casess This compares favourably with |
reports of other workers and verifies the undoubteq
vaelue and essential role played by bronchoscopy
in the diagnosis of carcinoma of the lung.

|
|
|
Taylor (1939) made the statement "confirmation ‘
of lung tumours is not usually available pre-

soperatively"”. Though this statement may have
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been true at the time, it need not be true to-day
if all patients with unexplained pulmonary symptoms
are studied bronchoscopicallys

Bronchoscopy in experienced hands is an easy
and minor procedure that can be done with very
slight inconvenience to the patient and it remains
to be the most important method available for the

sure diagnosis of carcinoma of the lung.




in the DIAGNOSIS of LUNG NCER.,

"To be exploited prematurely in |
practice is the common fate of all
new scientific facts. Not content
to wait for full knowledge, men
hastily draw conclusions from
imperfect data%

William Osler.

Reviews
The story of cytologic diagnosis begins over

one hundred years ago when Pouchet (1847) first
examined unstained preparations of vaginal fluid |
in an attempt to analyse the normal sexual cycle.
But attempts to identify cells from a neoplastic
source date back to 1860 when Beale (1860) noticed |
large multinucleated cellsy single and in clumps,
in unstained smears of sputum from a case of i
carcinoma of the pharynx. Hampeln (i%ég) reported%
finding a shred of tissue in the sputum of a i
patient, one of whose extremities had been ;
amputated for sarcoma three years before.
Examination of the shred revealed sarcome, and
brought to his attention the importance of the |

search for minute particles of tissue in fluid !

19 Hampeln recorded two i
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cases in which the sputum was examined morpholo-
sgically following a large haemoptysis. In both |
these instances he found cells which he considered

to be diagnostic of melignant growth but no details
were furnished of the technique employed. !
Bezancon and De Jong (1913) were the first to :
report on the application of rapid fixation to
wet films of sputum. They described the non
malignant cellular elements, discussed their
origin and compared their appearance with thet of
malignant cells. Though their technique was

accepted by several European writers, Ridge and

Treadgold (1913) remarked that the stain was
uncertain and that the films were impermanent. |
But is was not until 1928, when Papanicolaou

reported his original work on a simple method of

fixing vaginal smears by which good cytologic
details could be obtained, that some interest was
aroused in Hampeln's report. Even then, seven i
years elapsed before Dudgeon and Wrigley (1935)
rgported that they had utilised cellular study of
sputum for the diagnosis of carcinome of the lung
and demonstrated its feasibility. They reported
that they were able to make a positive diagnosis
of carcinoma of the bronchus from cytologic

examination of the sputum in 687 of their proved
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cases of carcinoma. Their report stimulated a
great deal of interest and favourable reaction,
especially among European observers. Further

reports of the use of this technique followed and

in particular a monograph by Wandall in 1944,

The present revival of interest in the
examination of sputum and bronchial secretions
for cancer cells is due primerily to the work
of Papanicolaou. He applied the smear technique
to the study of sputum for the detection of cancer
in 1946 and in the same year Herbut and Clerf

(1946) studied bronchisl secretions by the same
method. Woolner and McDonald (1949) stained !
smears of sputum and bronchial secretions with
haematoxylin and eosin.

Mathews (1948) reported his results using

paraffin sections of sputum fixed in Bouin's

fluld and stained with H & E+ Richardson et al
(1949) collected bronchial secretions or sputum
which they fixed in formalin and pleric acid and
filtered., From the sediment they made paraffin
sections which were stained by a modified

Papanicolaou stein.

By these various methods, correctly positive
results were obtained in from 68 to 894 of cases. |
On the other hand, many authors obtained |
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completely different results: Thus Craver (1940)
made a diagnosis from examination of the sputum
in only 2 of 175 cases of bronchogenic carcinoma,

in each case by sectioning gross tissue fragments

found in the sputum. Balogh (1943) described this
test as being worthless and Stahelin (1942) hed
only one positive result in 115 cases. Fischer
(1949) stated that the diagnosis of carcinoma of
the lung by means of examination of the sputum is
possible only in very few cases, He believes that
the positive results are not usually based on
solid diagnostic and histological criteria.

The recent literature concerning the
cytologic method of cancer diagnosis is impressive
in its extent. Even the press and popular magazine
have featured the method as a publlic health measure
par excellence. In the recent medical literature
several large series of cases have been published |
and evaluated.

Desplte a mass of evidence, the value of

cytologic diagnosis of tumours is not widely
acknowledged., The greatest scepticism is found

among pathologists themselves., The faillure of
whole~hearted acceptance of the principles laid
down by the enthusiastic workers in this field is

due, at least in part, to an unwillingness to
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forego the sacred dicta of the founding fathers
of pathologys. Rudolph Virchow, himself a great
iconoclast, taught that invasion was essentlal
for absolute proof of the malignancy of & tissue.
A blind acceptance of this prineiple would
necessarily rob the cytologic method of the
detection of cancer cells of its very foundation,
based as this is on the study of exfoliated cells
which, though they may occur in histoid patches,
evidently do not reveal any cellular invasiveness.
A more trenchant criticism is the apparent
fact that histologically one encounters a great
diversity of individual cellular changes in
inflammatory or benign neoplastic lesions which
apparently mimic the changes observed in the

so=called cancer cell.

The Cancer Cell.

The question as to whether or not there is
such an entity as a cancer cell has occupied many
competent observers. The very existence of such
specifically altered cell has been strenuously
denied., The prestige of the older pathologists
has long retarded speculation in this field.
Ludford (1942) suceinctly restates this problem

as followss: "No specific morphological criterion

of malignant cells has been discovered, but it
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would be erroneous to conclude that there are no
cytological differences between malignant cells
and their non malignant prototypes. Cancer cells
are not simply cells which have acquired rapidity
of growth. They are specifically altered cells.™
Adems (1948) thinks that the transplantability of
tumours both in animals and in tissue culture
over long periods of time with essential presere
svation of the characteristic features, would
support this statement. Hauptmaenn (1948) remarks
that although there is a great difference between
Borst's statement (1928), "Die Geschwulstzelle,
auch die bosartige, hat weder in morphologischer,

noch in chemischery, noch in irgend einer anderen

Hinsicht etwas absolut charakteristisches an sich"

(The tumour or cancer cell has no absolute
morphological, chemical or any other characteris-
stic to itself.,) and that of MaecCallum (1940),
"No doubt, in time we shall have a reliable
morphological criterion by which we may say
definitely that an isolated cell is a cancer-cell
or a normal cell", both indicate that the problem
of single cell diagnosis of cancer is still to be
settled.

Many pethologists are of the opinion that

there is no sign which characterises the non
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malignant tumour cell, that there is also none
for the malignant cell and the destructive growth
is the only characteristic of malignant tumours.
Others state that there is only one biolegic
characteristic of differentiation from normal
cellsy, and that is that the careinoma cell and
the normal cell do not differ qualitatively but
quantitatively.

Repeated microscopic studies of fresh
tissue cells has convinced McCarty and Haumeder
(1933) that quantitative changes in malignant

cells are evidentsy the relative averasge increase

in nuclear size and more particularly in nueleolar |

size, is well marked.
Numerous workers have attempted to find

absolute criteria of malignent cells, However,

such morphological criteria have not been found and

points of distinction between the cells of
malignant tumours and benign lesions have been
relative differences requiring interpretation.
Hauptmann (1948) recently was unable to find any
common denominator in cell types characteristic
of carcinoma., He came to the conclusion that
many cellular changes suggest malignanecy but are

neither sufficiently constant nor sufficiently

prominent to establish their diagnostic significance.

1
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He added that "when seen in a smear, they should,
however, awaken the suspicion of the observer."
Granting the nonespecificity of morphological
changes according to present methods, pathologists
have nevertheless long described concomitant
cellular changes in tiséue preparations such as
inecreased nuclear cytoplasmic ratio, nuclear
hyperchromatismy, the presence of mitotic figures,
etes and these will be deseribed in more detail

later on.

The 0ld Series.
The general opinion among pathologists in

Edinburgh as regards the value of sputum
exemination in the diagnosis of lung cancer was
one of scepticisms Hundreds of specimens of sputa
were examined for tumour cells, but only very
rarely was the pathologist able to report their
presence with confidence. The specimens were
usually sent fixed in Zenker's fluid and slides
were prepared in the usual routine way after
embedding in paraffin, sectioning, etc. One of
the major difficulties about this method of
diagnosis is the uncertainty about the nature of
some of the cells and the apparent similarity
between some of the cells from inflammatory and

benign conditions and those derived from malignant
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neoplasms. This is due, as mentioned before,
to the lack of any absolute criterion which
distinguishes the cancer cell from other cells.
Before starting this study on sputum exem-
tination by the fresh smear method, I decided
to find out first the actual results obtained
previously by employing the block and section
technique. Therefore I studied carefully the
2000 consecutive munieipal hospital biopsies
mentioned before in relation to the evaluation
of bronchoscopy as an aild to the diagnosis of
cancer of the lung, i.e. from M,H.B. 2000 to
M.H.B. 4000. /fmong these biopsy reports no less
than 455 were concerning specimens of sputa sent
for examination for tumour cells, i.e. about 23%
of all biopsies. Though the majority of these
vere received from the Eastern General Hospital,
there were some from both the Western and the

Northern General Hospitals as well. From

analysis of the reports issued it was found that,

437 were reported as being negative

36 " " w ®  positive
2 " " n " doubtful or inconclusiv
455 Total,

I traced the subsequent history of these

cases by studying their case records in the

e.
%
\
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hospitals. The result of this follow up was as

follows:

280 cases were found negative
44 " " L, positive
25 w n  Iincompletely investigated.

6 miscellaneous (adenomas and secondary
tumours) .

455 Total.

Then I tried .to check on the accuracy of
the reports issued and the result is shown in

the following table. (Table 13).

IABLE 13.
Original | No. of ; Follow up.
Report Cases | Nega- | Posi- | Incom- | Miscell-
tive tive | plete | aneous
' 2 i
Negative 437 277 | 338 | 29 | 3
Positive 16 3 10 | . Z 3

Doubtful 2 - 2 - -

Therefore out of 144 cases of primary lung

| carcinoma only 10 were diagnosed correctly by |
means of examination of the sputum. This gives a i

| positive result in less than 7% of cases. Three :

| cases reported as positive were considered to be

| cases of secondary tumours in the lungs from primari%s

| elsevhere in the body. The remaining three reports
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were regarded as false positives but there was a
possible mix up of specimens in one of the cases.

It was only natural that there had been a '
general feeling that the examination of sputum

for tumour cells was not really worth the trouble

and though there were many reports in the 1iteraturq
stressing its value and claiming excellent results,}

these were regarded with some doubt.

ﬂathod .

The method which was used before, as already

mentioned, was the ordinary block and section
technique and as many of the investigators who |
claimed good results had employed the fresh smear
method in their studies, it was thought that it

would be better to employ that method in trying to

assess the value of sputum examination in the
diagnosils of cancer of the lung.

As regards staining, many writers claimed that
the Papanicolaou stain was superior to others. But
as there is nothing in any method of staining that

will with certainty identify cancer cells, and, |

very adequate detail as will be shown later, this |
stain was used by preference., It is always the
acquired experience of the pathologist with a i

. particular stain (and even with a particular
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microscope) that ylelds the necessary accuracy in
cytological studies; and since the writer is much
more used to the haematoxylin and eosin method of

staining, that stein was the one used.

Fresh specimens of sputa were collected and
delivered to the laboratory in wide mouthed,

glass specimen~bottles: No preservative or fixae
stive was added because there was only an interval
of few hours between the collection of the
specimens and their receipt in the laboratory. As |
soon after receiving the specimens as possible,
fresh smears were prepared, fixed snd stained

in the following way:-

(1) The sputum was inspected carefully by the
naked eye and representative portions were picked
with the ald of a clean sterilised platinum loop.
Usually solid particles or blood streaked or
plgmented bits were preferred when found:. On
very few occasions solid bilts of tissue were
encountered vhich were difficult to spread properly
on the slide. These were embedded in paraffin ?
and sectloned in the usual weayj but from these
cases fresh smears wvere prepared as wells, After
some experience one can usually avold food debris |
and be able to pick out the most suitable portions i

of the sputum for smears.
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{2) The preparation of the smear is a very
important step and the time spent and interest
teken in prepering a homogeneous thin smear is
very well worth the trouble. In the early part
of this study, reletively thick smears were
prepared and the result was thet
(a) Many portions of the smear used to be washed
avay during the staining process. This obviously
reduces the chances of finding tumour cells in
specimens which do contain them,

(b) The overlepping of the cells prevented clear
visualisation of cellular and nuclear detalls.
This interferes materially with the proper intere
spretation of the smear. An essential part of
these cytological studies is a well prepared
smear.

As 2 rule two or three smears each covering
an area measuring 2 x 3.8 ems. were prepered from
every specimen on clean glass slides bearing
the appropriate serial biopsy number.

(3) The smears were fixed at once, i.e. without
allowing them to dry, in Schaudinn's fluid.

This consists of one volume of absolute alcohol
to two volumes of a saturated agueous solution of
mercuric chloride and before use glacial acetic
acld is added to the strength of 3¢+ They were
1left in the fixative for about 20 minutes or




longer.
(4) wash in water.
(5) wash in alcoholic iodine for 1-2 minutes.

(6) Remove excess of iodine by 2% solution of
hypo.

(7) wash again in water.

(8) stain with haematoxylin for about 2 minutes;
but it is important not to overstain with
haematoxylin as this is apt to give a false
impression of hyperchromatism to the nuclei.

(9) wash in water.

(10) Place in a weak solution of lithium carbonate
for 1-2 minutes. i
(11) wash in running water for about 5 minutes.

(12) Counterstain with eosin (a mixture of equal
parts of alcoholic and aqueous eosin).

(13) wash well in water.

(14) Fix in a weak solution of potassium alum

for asbout 2 minutes.

(15) wash in water.,

(16) Dry back of slide, its sides and smear
carefully with blotting paper.

(17) Differentiate in methylated spikit to which

a few drops of ammonia are added.

(18) Dehydrate in 74% and then in absolute

aleohol.
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(19) Clear in xylol or benzene -~ keeping the
slides in the solution until they look very clear
and transparent.

(20) Mount in Canada balsam and then eover with

a large-size cover slip.

(21) Leave to dry well and then examine,

Examination of the Smears.

A thorough systematic examination of the
whole smear using a microscope with a mechanical
stage is essential., The low power of the ordinary
microscope is quite sdequate for the screening
of the smeer; but suspicious groups of cells are
to be examined with the high power and, if nsed
be, with the aid of an oil immersion lens as well.
Time factor.

Apart from those smears which consist
almost entirely of epithelial squames and which
represent really nothing more than saliva and
post nasal discharge, the examination of one
smear would require about 10«15 minutes or more
according to the presence g; absence of atypical
cells which require careful interpretation and
consideration. OQccasionally, it took the writer
much more than this time to examine one slide.

This time factor must be stressed as one

important limitation to this method of examination
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because unless the pathologist has and is willing
to devote the necessary time to the examination
of the smears, then it is better not to do it at
all. This point will be stressed further later
on.
Training & Experience.

Then comes the factor of training and
experience. This has been stressed by nearly

every writer on this subject. Thus Dudgeon (1936)

stated that "There is no question that considerable

experience in normal and morbid histology is
required before the many difficulties are over=-
scome in the recognition of particles of new
growth in sputum." gScheffey (1948) said
"Unquestionably the personal factor in eytologic
interpretation is of far greater import than that
which obtains in making a histologic diagnosis
of malignaney. Farber et al (1950) emphasised
that extensive experience is the most important
single factor in eytologlc diagnosis. They
rightly say that with the developmeat of skill

- with the technique, both the reliability and the

sensitivity of the results will improve. Fermont-
Smith et al (1948) stated "The ability to make
accurate diagnoses by this method is difficult
to acquire, obtainable only by months of intensive
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training and perfected through constant use." i
The pathologlst, before being able to report |
on smears of sputumy has to familiarise himself
first with the usual non malignant cells that are |
encountered during routine examination of sputum i
from patients suffering from non neoplastic |
diseases. He has also to be familiar with arte-
sfacts in cells which occur as the result of
fixation and staining procedures and also with
the changes which occur as the result of degener-
sations The writer has observed the most bizerre
looking cells with alterations in size, shepe and
staining properties in polymorphs in which

degeneration had started and has usuvally refrained

from giving & conelusive report on any specimen
in which degeneration was a marked features '
Heving been acquainted with these non
malignant cells, the examiner will be able to
recognise easily any atypical or suspicious looking
cells with the low power of the ordinary microscope.
The nature of these has to be elucidated further
with the aid of the high power bearing in mind
the various criteria of malignant cells as will

be described in detail later.

lon Melignant Cells in Sputum

The following is a description of the cells



68,

which are derived from non necoplastic sources
and which one usuelly encounters in the routine
examination of sputum smears.

(1) Squamous FEplthelisl cells |
or "squemes" as they are sometimes called - are
very common in sputum smears and are easily
recognised. They are usually derived from the
mucosa of the mouth, nasal passages, pharynx,
ete. and appear as large pelygenal cells with
abundant eytoplasm which usuelly takes & homo-
tsgeneous light eosin stain: Their nuclei are
usuelly relatively small, round end central, but
they may be slightly ovoids They may show a tiny
nucleolus, The size of these "squames" varies
& great deal according to thelr site of origin,
but on the whole they tend to show these charace
steristics with minor alterations e.gs some of

them may appear "folded" on their sides, etc.

X 500




69.

Ocecasionally one finds small squamous
epithelial cells, with relatively large nuclel
vhich take & deeper stain with haematoxylin.
These cells are found either singly or in sheets
and they are supposed to indicate squamous meta-
splasia of an epithelial surface lined by columnar
cellss They may cause some difficulty in
interpretation but on the whole they tend to be
regular in size and shape and there is a reason-~
sable amount of cytoplasm surrounding the nuclei
and though the latter may be deeply stained, they
are rather uniform in appearance.

in occasional finding is a "cellenest-like"
appearance of some of the mature squamous cells

(Fig.2) °
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These are benign structures and do not have the
same significance as the cell nests or eplthelial
pearls seen in keratinising squamous cell carecin-
tomata., They consist of compressed, elongated
and oval epithelizl cells surrounding a squamous
epithelial cell which shows some keratinisation,
affinity to the eosin staln and starting degeners
tsation of the nucleus in the way of pyknosis and
fragmentation.

(2) Columnar Epithelial Cells

These ere the cells that are shed off from
the respiratory passages. They are not uncommon
and occasionally they are found in large numbers
in smears. When lying separately they are eeasily
recognised; but sometimee they overlap each other
and as their nuclei are ovel and reletively large,
they may cause some difficulty in interpretation
as then they resemble tumour cells from an oat
cell cercinoma,

These cells, which are usually derived from
tracheal and bronchial mucosa, sre cylindricel
elongated cells whose base tapers to a sharp
point and the distal end is usually flat and
covered with eilia (Fige3.)

The nucleus is ovoid in shape; relatively

large when compared with that of the squamous
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cell and its chromatin shows fine stippling.

Minor alterations in the shape of these cells
sometimes occur. Thus the cytoplasm may appear
vacuolated or show evidence of degeneration.

The cell may take a rounded rather than an elon-
sgated form and in these cases the cytoplasm is
usually relatively scanty and the cells have to be
differentiated from tumour cells by the regularity
in the size and shape of the nuclel, the absence
of histoid arrangement of the cells, etec.

Recently on reviewing a case which was reported

as positive but which was thought, on c¢linical
grounds, not to be a case of cancer, 1.e., a false
positive, it was thought that the deceptive cells
could be a group of these cells closely packed
together with the thin tapering end either obscured
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or cut away this resulting in a group of cells
which look very much like tumour cells.
(3) Polymorphonuclear end other Leucocytes.
Polymorphs are seen in the majority of sputa
submitted for examination, but their number varies
a great deal, In purulent specimens, masses of
them in various stages of degeneration are seen.
They are easily recognised as small cells with
multilobulated nucleli « the number of the lobes
increasing with the age of the cell. Their cyto-
splasm stains poorly with eosin, being mostly
neutrophils; but occasionally eosinophils, with
intensely acldophilic granules,are encountered.
If they are present in large numbers they are
usually ascribed to an ashtmatic or allergie

origin. (Fig. 4.)
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When autolysis sets in, these cells are still
easy to identify if the degeneration results only
in distension and vacuolation of the cytoplasm
and/or fragmentation of the nuclei. But occasion-
tally the autolytic process results in swelling
of the nuclel with blurring and obliteration of
eny lobulated pattern so that we get cells with
bizerre shaped nuclel which might look like small
carcinoma cells. A point of differentiation,
however, if the smear is properly stained, is
that these swollen nuclel take a lighter stain
with heematoxylin than cancer cells do., But if
the smear is overstalned with haematoxylin these
nuclei may take a deep colour and the examiner
has to be careful in the interpretation of his
findings as already mentioned.

Scattered amongst these polymorphs or pus
cells, occasional lymphocytes may be seens These
are small cells with rounded or slightly indented
nuclei which are darkly stained and are surrounded
by a thin rim of cytoplasm which may be hardly
seen. These lymphocytes are specially seen when

there is blood in the sputum, i.e. near red blood

corpuscles. I have not as a rule found aggregations

of lymphocytes of any size in smears of sputum

and apart from the occasional and isolated cells
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seen with and amongst inflammatory cells,
lymphocytes are rather rare, Groups of small
cells, which on a first glance look like lympho-
scytes but which on more closer examination show
variation in their size and shape are, as a rule,
small carcinoma cells and not lymphocytes as will
be shown later,
(4) Mecrophages.

Macrophages, histiocytes or dust cells ...
to mention some of their names, are common cells
vhich may have a typical or an atypical eppearance.

Contrary to some impressions, the majority of

these cells are easily recognised and do not offer |
any difficulty in diagnosis. {
They are often present in large numbers. I
They are much larger than the polymorph leucocytes,!
tend to be round or oval in shape and their nucleus,
which is usually ovoid and eccentrically placed,
has a fine chromatin network and a distinct but
small nucleolus.s Sometimes the nucleus appears
kidney or banena shaped and occasionally it is
wrinkled or elongated or appears as a bar across
the cell - especially in those cases in which there
is active phagocytosiss

The cells of this group are easily recognised

. when the cytoplasm contains carbon particles,
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golden brown pigment or fat globules, The
amount of engulfed foreign matter, of course,
varies greatly and in extreme cases the cell is
completely packed with the pigmenty, e:g+ carbon,
| 80 that neither cytoplasm nor nucleus can be

| visualised. (Fig. 5s&)

X 500

 Sometimes, however, these cells do not show
'evidenca of phagocytosis and in such cases the
cytoplasm is clear and relatively abundantj the
nucleus is rounded or ovaly with a distinet
nuclear membrane and a fine chromatin network: in
many cases, side by side with these cells, there
are others similar in appearance, but engulfing

foreign particles and so render recognition of
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the former cells easy, It must be stated, however,

that phagocytosis is not confined to these

macrophages because tumour cellsy too, may exhibit

this property « though to a much less marked
degrees

Though the cells of this group may show
extreme variation in size and shape, not only
in the various smears, but sometimes 1n the same
smear, on the whole they tend to retain their
characteristics which have been just outlineh
and so they can be easily identifled,

It is not rare to find some giant forms
with many nuclei amongst these cells. These are
foreign body gilant cells and their nuclei are
usually centrally located and some of them may
overlaps These nuclei are usually similar to
macrophage nuclel and the cytoplasm may or may
not contain forelgn particles or fat globules.

Some histiocyte cells usually seen in sputa
from cases of pulmonary tuberculosis look more
like epithelial cells than macrophages. Their
cytoplasm is pale looking and binucleate forms
are common among thems The individual cells are
ovoid or slightly polygonal and their nueclel are
vesicular and relatively larger in size but they

do not show any hyperchromatism. Some of these
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cells, too, contain lipoid material in their

cytoplaesm, These cells are probably the l
"epithelioid" cells seen in the histolegical ‘
|

sections from cases of tuberculosis,

oo ses vee e ves vee eee vee
Apart from the cells deseribed above, there

may be few other types of cells of non neoplastic

origins There may be few or numerous red blood

corpuscles, clﬁmps of organisms, threads of mucus,

nuclear and food debris, etc. ete.

alig e 1 %

It should be made clear from the beginning
that there is no absolute cytologic criterion

of malignancy, at least at the present state of
our knowledges Secondly it is not safe to go

by cellular hypertrophy, nuclear irregularity

and hyperchromatism, nuclear cytoplasmic ratio

or nucleolar measurements alone., The third

point to be stressed is that it is always advisabl
to base one's diagnosis on groups of cells and

not to rely on isolated single cells, Thus
Dudgeon (1936) mentioned that with experience

e s e e

the study of the sputum for the presence of
malignant growth is not a great difficulty provi:
t¢ded it 1s realised that it is only possible to

recognise malignancy when the cells are present
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in clumps or plaques.

bgain Liebow et al (1948) stressed that
"reliance was placed only upon groups of cells
possessing an arrangement suggesting that of
tissue, not merely upon individual atypical
cells."

Constantine and Shaver (1949) stated: "We
feel, and conservative observers emphasise, that
the positive diagnoses should rest upon the
finding of groups of many frankly cancercus cells"
and finally Papanicoclaou (1946) said "One should
refrain from reaching a final conclusion on the
strangth of only a few cells."

Luekily, in most positive specimens there is
usually more than one criterion on which to base
a dlagnosis and the verious abnormalities that
are going to be described rarely occur singly.
Such abnormalities, as a rule, occur in combina-
ttion and as Farber and his co-workers (1950)

state, each re-inforces the significance of the

|

others in the total picture,

Now: What are the morphological criteria of
malignency in exfoliated cells??

The characteristics of exfoliated cells
that have been found to be of greatest diagnostic

value are chiefly nuclear, The nuclei are large
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in proportion to the amount of cytoplasm and they
vary in size and shape and this is best demon- ;
:strated when the cells occur in small groups.

They are hyperchromatic. The nucleoli of tumour
cells are frequently large and prominent and may

be multiple. Nuclear giantism either absolute

or in relation to cell size is of considerable
diagnostic value in the recognition of detached
cancer cells. The characteristics of the cells
themselves are less important but mey be helpful.
The general opinion that cancerous cells are larger
than normal cells may be partly true because the
majority of carcinomata do have larger cells than
those of the tissue from which they arosej but it
is impossible to make a diagnosis of malignancy

on the basis of the size of a cell seeing that
there are "small cell"™ carcinomata on the one hand
and large "benign" histiocytic cells on the other. |
Again, irregularity of cell shape, atypical
staining reactions of the cytoplasm, etc. may be

suggestive but are not considered diagnostic of ]
malignancy.
The diagnosis of tumour cells in this series

was only made when the following criteria were

fulfilleds=
(1) The finding of cells or groups of cells which
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are obviously atypical, i.e. not encountered as

a rule in the vast majority of smears of sputa

from benign and inflammatory conditions. The

word "atypical" is used here to designate cells
other than the "routine" cells which were described
under "non malignant cells in the sputum".

(2) The presence of a distinet and obvious "“contras
between this group of "atypical" cells and the
surrounding "non malignant" cells, This contrast

I think, should be quite evident with the low

power of the ordinary microscope. Fig. 6 represent
a unique group of cells in & smear which consisted

almost entirely of pus cells.

Wheras the rest of the smear showed masses of

|
;tn
|
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polymorphs, this group of "atypical"™ epithelial
cells could be easily recognised. On closer
examination the cells showed other characteristics
of tumour cells and the smear was reported as
positive.

(3) The ocecurrence of these cells in a histoid
arrangement similar to, as far as possible, that

seen in tissue sections. (Fig. 7.)

FI?.'7. 569

(4) The presence of the various "eriteria of
malignancy" Jjust described - amongst the individual
cells especially nuclear giantism, anisocytosis

and hyperchromatism. Fig. 8 shows the obvious
contrast between the group of tumour cells in

the centre and the polymorphs scattered about. In
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addition it shows the variation in size and shape

of the cells and their nuclei and shows also

variation in the staining properties of the nuclei

FL‘& %

X 500

Fig. 9 shows a2 group of epithelial cells with
large nuclei which show very prominent and

relatively large nucleoli.

X 500
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There is also a suggestion of mitosis in some of
the cells,

(5) Additional helpful points ares "eclumping"

or "overcrowding" of the cells (Fig, 10), the
presence of special types of cells like the
"bird's eye" cell which is said to occur in cases
of keratinising squamous cell carcinoma (Fig.ll)

and rarely the finding of mitotic filgures.,
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As mentioned earlier, I was impressed by
the rarity of lymphocytes, especially in groups,
in smears of sputum, Groups of small cells with
nueclei which nearly occupy the whole cell and whieh
take a deep haematoxylin stain and show wide
variation in sige and shape strongly suggest
tumour cells of an undifferentiated type. (Fig.lz)l
Such wes also the experience of Constantine and

Shaver (149).

In describing the method of preparing the
smears it was mentioned that occasionally one finds
a8 fragment or a bit of tissue which is firm and
rather difficult to spread on the slide. Such

bits are better scctioned and stained in the usual
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way and this sometimes helps to confirm the
diagnosis of an otherwise suspicious smear. Fig.

13 is an example of such a case,

F e ﬁ\f:ﬁﬂi
Fhﬂ 13 X 500

It is interesting to note that this case in
particular had had a negative bronchoscopic
biopsy and the diagnosis - which was confirmed
later -« was based on the sputum report together
with the eclihical and radiological findings.

It is advisabley, if there is doubt concerning
the malignancy of a group of cells, not to report
them as malignant but to ask for further specimens
which might be helpful in the elucidation of the
nature of those cells.

If one tries to adhere to these rules, one
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will probably miss some cases of carcinoma and so
the number of "false negatives" will be increasedj |
but on the other hand, in all probabllities, one
will give no "false positive" diagnoses which
should be, of course, the aim« The attitude of
Papanicolaou toward false positive diagnoses is
worth repeating: "Failure to detect malignant cells
in a smear is in a way excusable, but the wrong
interpretation of findings is apt to be severely
criticised and to cause serious doubt as to the
accuracy and dependability of the test." It
should be borne in mind, of course, that a n.egativel
result does not, in any way, exclude the possibi- |
:1ity of the presence of a tumour.

Material & Results.

This part of the study is based on the
personal preparation and interpretation of smears
from 480 specimens of sputa received in the period
between 29.10.1949 and 19.3.1951. These specimens
were examined as unknowns and in many of them even
the age of the patient was not mentioned on the
request sheet accompanying the specimen. This was
thought necessary in the evaluation of such a
method of diagnosis because one's decision is
likely to be influenced, especially on border line
and doubtful cases, by the clinical data.
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All specimens received were accepted and
examined even if it was obvious that the specimen
submitted was no expectorate at ally but merely
saliva or mouth secretions. Some authors discard
such specimens as being unsuitable for exsmination
e.g: Kjoer et al (1949) who discarded 187 of the
specimens as being unsuitable and regarded an
additional 3% as less suitables The reason why
no specimen was rejected was that we are trying to
assess the value of this method of examination
as a practical test and so it must be subject to
any defect or weakness that most clinical tests
which depend partly on patients, nurses, etc. are
liable to. If some of the specimens are rejected,

this would give an artifieial result as it would

certainly reduce the number of negative reports.
From reviewing all the reports given by the
writer concerning these specimens it was found
that 429 were stated to contain no tumour cells
(negative)y 32 were reported to contain tumour
cells (positive) and 19 were stated to contain cells
of a doubtful or suspicious nature and further
specimens were requesteds Thus from analysis of

the 480 reports issued
429 were reported negative
- R " positive
38 W " inconclusive

480 Total.
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The next step was to follow up these cases
in order to check up on the results and the
accuracy of the reports givens This was done by
examining case records and follow-up histories
mainly in the Thoracic Unit of the Eastern
General Hosplital and also in the Western and

Northern General Hospitals and in the Radiotherapy

Departument of Edinburgh Royal Infirmary. Up to
the time of writing (April, 1951) I was able to
trace a total of 467 out of these 480 cases. The
result of this follow-up is as follovss

256 proved to be negative.
185 proved to be or thought to be very probably
positive.
22 remained with an incomplete diagnosis.
4 miscellaneous (adenomas and seconderies).

467 Total checked.
13 not traced.

480 Total.

As in the old series I tried to check on
the accuracy of the reports issued and the result
is shown in the following table (Table 14.)
Therefore out of 185 cases of primary lung
carcinoma 29 were diagnosed correctly by examin-
tation of the sputum. This gives a positive
result in only 15.6%. An additional number of 12

cases or about 6% were reported as inconclusive.
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TABLE 14.

Original | No.of f e Follow up.
RN cases Nega=- | PosSi~ | Lncom=~ | Miscell-
P (traced) | tive | tive | plete | aneous

Negative 417 248 144 21 4
Positive 32 2 29 | & -
Doubtful 18 6 12 - -

At the time of writing 2 of the cases
reported as positive were not confirmed clinically
and the possibility of lung cancer was thought to
be remote. In a third case the diagnosis was
incomplete and though cancer was not proved, it
was not dismissed as a possibility. Therefore
we might regaerd 2 of the positive reports as being
false,

As regards the negative reports, 144 specimens

were reported to contain no tumour cells, but

were proved later on to be obtalned from patients
suffering from primary cancer of the lung. This |
is equal to 34.5% of all negative reports issued. ‘
Other investigators regard such cases as i
representing "false negative" reports, but the |
writer is inclined to regard this term as being |
inaccurate because it gives the impression that i

such specimens actually contained tumour cells
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but these were overlooked by the examiner. While
certainly this is a possibility, there is little
doubt that many of them were true negative in
the sense that they did not contain tumour cells
although the patients actually suffered from
bronchial carcihoma. Though tumours do exfoliate
cells, they do not do this continucusly and this
is the explanation why "repeat" specimens may
give better results than examination of a
single specimen.

To summarise: this serles gave

15.6% positives.
34.5¢ so=called false negatives.
0.8% false poslitives (calculated in relation
to negative cases,)

From a glance at this result it is obvious
that it does not compare favourably with the
numerous enthusiastic reports on the subject by
other investigators, e«.g. Wandall 84%, Herbut
and Clerf 82.4%, McKay et al 747, etc. etes On
the other hand it is not so gloomy as that
obtained by Craver (2 cases out of 175) or
Stahelin (1 case in 115).

Discussion.
The main object of this study was to try to

come to a conclusion about the value of cytologic

examination of the sputum in the diagnosis of
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carcinoma of the lung. The recent literature
abounds with articles concerning the cytologic
diagnosis of cancer. A number of monographs too,
with many beautiful illustrations have appeared,
e.g: those of Wandall (1944), The Staff of the
Vincent Memorial ILaboratory (1950) and that of
Farber et al (1950). Not only the medical liter-
tature, but also the daily press and popular
magazines have written repeatedly about the new
"test" for cancer, its easiness and popularity.

The majority of the mentioned papers and
monographs give a high percentage of positive
results from this method of examination. On
the other hand there are many pathologists who,
not only doubt the value of this method, but who
state plainly that they cannot diagnose cancer
"for sure" from cytologic examination. They doubt
if 1t is possible to tell whether a given cell
is neoplastic in origin or not. They stick to
the sacred doctrines of the old fathers of
pathology in diagnosing malignancy, e.ge. if there
is evidence of invasion, etc.

Willis (1950) in a review of "The Cytologic
Diagnosis of Cancer" by the Staff of the Vincent
Memorial Laboratory ... wrote: "All experienced

histopathologists practise "cytologic diagnosis"
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in that they search for, and sometimes find,
undoubted tumour cells in various body fluids

and secretions. Of recent years there has sprung
up a group of enthusiasts in this field who claim
to have attained a proficiency much superior to
that of other histologists and to be able to
identify isolated tumour cells with great
accuracy." Then after a well reasoned criticism
of the results of these authors he concluded by
saying "Very probably there is room for improvement
in the work of some pathologists in thelr iden-
stification of tumour cells in fluids, but this
will be achieved only by those with a sound
knowledge of histopathology, both of cancer and
non-cancer tissues. Purely "eytologic diagnosis"
will always suffer from a high proportion of
either doubt or error."

Therefore this series of cases was studied
carefully., They ineluded 256 or nearly 604 of
cases not suffering from cancer. As mentioned
previously no specimen was discarded and all
specimens vere examined as unknowns. These three

points are considered important in the assessment

of the value of this method of examination because |

(1) If all or the majority of specimens came from

cases of cancer or suspected cancer of the lung,
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a positive diagnosis, even 1f based on false
criteria, will add to the final result of correct
positive cases when, as a matter of fact, it was
a false positive result.
(2) To accept only specimens which are more
likely to yield positive results would give an
"artificially" high percentage of positives,
(3) Thirdly, there is little doubt that clinical
and radiological data are likely to have an
influence on the pathologist in his decision
especially in doubtful cases.

The first and third of these points were
stressed by Liebow et al (1948) as being

essential in the critical analysis of the accuracy

of this method. On very few occasions was the
writer fairly confident of a positive diagnosis
because there is no doubt that "malignant-looking"
cells which show the "eriteria" of malignancy are

sometimes seen in smears from "benign" conditions

and, on the other hand, cells derived from a well-

differentiated malignant neoplasm may look fairly
"benign" and regular.

On the other hand, in some of the positive
cases reported, though few as they were, the
diagnosis from sputum exemination was the only

positive pre-operative or ante mortem dlagnosis.
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Therefore this method can be of value as an
adjunct to other well established methods of
diagnosis.

lusions on the Value s Me .

As a result of this study and also after
studying the various reports on the subject
especially those concerned with sputum examina-
ttiony the writer has arrived at the following
conclusions: =
(1) There is no doubt that cytologic examination
of sputum for the diagnosis of cancer of the lung
is of some value. But there is no doubt too,
that this value is a limited one. Thirdly it
is eleer that the widespread publicity given to
this method is rather misleading and premature.
(2) The value of this method of examination is
clear from the following factss:-

(a) It is an easy and convenient method which
entails no trouble, speclal preparation or
otherwise of the patient.

(b) The ease in obtaining additional specimens
if few atypical cells are present and more
evidence is required on which to base a conclusive
diagnosis, is a very important consideration.

(c) By employing the fresh smear technique, a
much quicker result can be obtained than with
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tissue biopsies. £ report can be given within
the space of few hours instead of some days.

(d) In some cases, especlally in those in which
the tumour is beyond bronchoscopic reach, sputum
examination may be the only pre-operative or
ante mortem way of verifying the diagnosis of

carcinoma of the lungs In such cases the writer

feels that a confident report given by a competent

examiner cen be regarded as a sufficient reason
to justify exploration of the chest even in

the absence of a positive bronchoscopic biopsy.
(3) To get the best results from this method:~

(a) The technician or pathologist must master
the teehnique of preparing the smears, This
point has already been discussed in some detail
in a previous chapter.

(b) The pathologist must be well trained in this
method of examination besides, of course, his
general training and experience as a pathologist.
To rely on a diagnosis given by a "cytologist®
who is not a pathologist at the same time is a
dangerous practice.

(¢) He must be willing to spend an adequate

time on the examination of his smears. There is

no doubt at all that this method is time consuming

and one may spend on one case as much time as he

would spend in examining ten tissue biopsies.
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This time factor is stressed because personally

I believe that it is not easy for the general
pathologist who has to report on the other routine
biopsies, to find enough time to examine such
smears thoroughly.

(4) Again this method is not intended, by any
means, to replace other established and more
reliable methods of diagnosis, e.g. bronchoscopy
- but is intended to be an additional method to
help to inecrease the number of correct cliniecal
diagnoses of cancer of the lung so that adequate
treatmenf might be undertaken.

(5) The writer feels that a positive diagnosis
should rest upon the finding of groups of frankly
cancerous cells and that it is far better to be
more conservative and give a dlagnosis of "tumour |
cells" only when such cells are strictly compatibld
with the established criteria of malignancy than
to be more lenient and risk giving a false positive

report.
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~BONCHIAL _ADENOMA
Bronchial adenoma is widely recognised as a
definite elinical and pathological entity. It

is still a subject of much controversy and as yet

no unanimity of opinion exlists regarding its

histologic origin, potential malignancy, relation=-
sship to cancer of the bronchus and 1ts proper
treatment.
Historys

It was Leennec who mentioned this tumour
for the first time in his treatise on auscul-
tstation. He believed that these polypoid tumours
or excrescences, as he called them, were rare

and that they were similar to the vesicular polyps

of the nose, ear and uterine cervix.
In 1882, H, Mueller found a case accidentally
at the post mortem examination of a young woman

who, for eight years, had been suffering from

cough and blood tinged sputum. He found a benign
pedunculated tumour occluding the left main :
bronchus and causing extensive secondary bronchi-
tectasis distel to it. This was the first

recorded case and up to 1930 Patterson could find
only 26 cases recorded in the available literature.
Kramer (1930) reported the first case clinically

|
and bronchoscopically diagnosed and he claimed that
|
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bronchial adenomas arose from the ducts of the
mucous glands.

This period which was largely one of post
mortem recognition of the tumour continued till
1932, when VWessler and Rabin published their
report on 12 bronchial adenomas based largely on
bronchoscopic and clinical observations. This
report started a period of bronchoscopic
recognition and treatment of the tumour and a
number of important papers appeareds

Hemperl (1937) described 9 cases and since
that time rational therapy is being developed and
is based upon more knowledge of the naturael life
histories of these tumours.

Among the many excellent papers on the
subject are those of Foster-Carter (1941), Holley
(1948), Brunn and Goldman (1941), Moersch and
McDonald (1950), Goldman and Stephens (1941),
Womack and Graham (1938), Fried (1947) and
Engelbreth-Holm (1944-45).

Incidence:
It is generally agreed that adenoma is the

commonest "benign" bronchial neoplasm. Lowry
and Rigler (1944) and Nacleris and Langer (1948)
state thaet bronchial adenomas account for 80%

of benign bronchial tumours. Other authors e.g.
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Paterson (1936) state that they account for 504
of these tumours.

They are estimated by Goldmen and Stephens i
(1941) to constitute 6«104 of all primary tumours
of the bronchi. Most authors give similar figures
but the experience here in Edinburgh is that these
tumours are very uncommone. In the series of
bronchoscoples recorded in an earlier chapter,
there were only 2 cases of bronchial adenomas as
compared with 131 cases of bronchial carcinoma.

In the post mortem records of R.I«E: too, "bronchial

adenoma" is rares It is interesting that Mrs B. }
Dick (1950) in a Honyman Gillespie Lecture on
bronchial adenoma mentioned that in the three
large infirmaries in Glasgow, there is no single

case of bronchial adenoma in the post mortem

records.,
Ages |

The majority of cases are recognised between
the ages of 30 and 40 years, but other age periods
are not immunes The age incidence of 18 cases

collected by Goldmen and Conner (1950), according

to decades was as followss«~
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Decade Number of Cases Z

1«10 years 1 546
11-20 1 5¢6
21«30 ® 4 2242 i
31«40 6 33.3
41-50 6 3343

It may be observed that the majority of
‘bronchial adenomas are thus seen at an earlier
age veriod than that in which most bronchial

carcinomata are recognised.

Sex:

The sex incidence is of particular interest
because this tumour is commoner in females.
Lbout 55-607 of cases occur in women, Among the
18 cases already mentioned there were 10 or 56%
females and 8 or 44% males. In all the reported

series females either predominate or are nearly |
equal in number to maless All the few cases I
studied occurred in females. On the other hand,
all authors agree that bronchial carcinoma is far
commoner in males with an average ratio of 4
maless 1 female. .
In the section cn histopathology of bronchiali
carcinoma I recorded the observation that adeno-

tcarcinome was relatively commoner among females
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- with 2 ratio of males to females of 1l,7:1. If

we correlate these two points, l.e. the fact that |

bronchial adenoma is more common among females

and the occurrence of relatively more bronchial
adenocarcinomata also in females, we may be

justified in thinking that some bronchial

"adenomas" may change into adenocarcinome later
ony and 1f this is so, it may be regarded as a
further proof that bronchial adenoma is a poten- *
stially malignant tumour.

site:
The tumour is usually located either in a

primary bronchus or near enough to it to be easily
accessible to the bronchoscopist. Thus Engelbreth-
Holm (1944-45) stated that these tumours are

always located in a main bronchus or where the

stem bronchus 1ls branching to a lobe and that in
no case bronchial adenoma has been seen more
peripherically. Foster-Carter (1941) too, made

the statement that bronchial adenoma arises

invariably in one of the larger bronchi and that

there is no record of this tumour occurring in

the periphery of the lung. 8imilar statements

were made by Moersch et al (1945) and Willis (1948)
But Maier and Fischer (1947) reported five

|
cases in which the tumour was located in & branch |

bronchus not accessible to the bronchoscope and '
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though in four of these cases the tumour was
located near the hllar area, in the fifth case
the tumour was at the periphery of the lung close

to the diaphragme

The distribution of 70 bronchial adenomata |

studied by Foster-Carter (194l1) is as follows:- |

Right side (44 cases)

Rt. main bronchus eses 18
Rts lover lobe " .+ses 21
Rt, middle " " ,ce4e 4
Rte upper " " 40 1

44

The location of 85 cases studied by Moersch
and McDoneld (1950) 1s as follows:=

Right side (47 cases)

Rt. main bronchus seses 15

Rt lover lobe " <eee 19
Rts upper " " gees 7
Rte middle ™ " ,Le0e 3
Both lover & middle «+ 3

47

It is seen from these two series of cases

that the tumour is found more on the right side

Left side (26 cases)
Lt. main bronchus .. 14

L N ] 8
Lt upper " " s 4

Lt. lower lobe "

26

Left side (38 cases)

Lte. main bronchus .« 14

Lte lovwer lobe "™ 444 15'
Lte upper " " 2o 9
38
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than on the left and that together with the main
bronchi, the right lower lobe bronchus is a

particularly common site.

Gross_J/ppearances
The tumour i1s a pinkish white vascular body

which may be sesslle or pedunculated and bleeds
readily on touchinge The tumour may advance
towards the lumen of the bronchus or towards the
parenchyma of the lungs It appears as a rounded,
well demarcated growth, about le3 cms. in diameter

arising from the bronchial wall and often

surrounded by a fibrous capsule. (Figs. 14 and 15).

Goldman and Stephens (1941) describe three f
norphologic types of bronchiasl adenomas endobron-
tchial, intramural and extra-endobronchial. They
believe that the incidence of intramural and
extrabronchial types is greater than previously
reported.

At first the tumour usually appears as a
wart-like prominence which is firm and sessilej
later i1t becomes pedunculated and hangs by a

constricted necks Its tendency to project upwards

is attributed to the expulsive efforts of coughing.

Occasionally the mass hardly projects into |
the bronchial lumen but grows meinly cutside the
bronchial wall into the lunge There it forms a
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well clrcumseribed mass and the lung damage that
follows 1s not due to the tumour per se but to the

mechanical obstruction that follows.
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Usually the bronchial mucosa is pushed by
and covers the tumour. It is not ulcerated as
is usual with bronchial carcinoma. It may,
however, become metaplastic as a result of
irritation, circulatory and inflammatory distur-

tbances.,

Histopathology:
Excellent descriptions of the histologic

appearances of these tumours can be found in
articles by Hamperl (1937), Brunn and Goldman
(1941), Holley (1946) and others.

Many authors divide these tumours into
various histological types. This division,
however, is not news Hamperl (1937) clacssified
the tumours into bronchial careinoids and cylind-

tromas. Laff and Neubuerger (1944) also recognised
a carcinoidelike pattern and a cylindromatous one.
Hazel et a2l (1949) divided them into a large
group of adenomas and a smaller one of cylindromas.
Goldman and Comner (1950) went as far as describ-
ting 4 histological variants viz: (1) the
carcinoid, (2) the mixed tumour and cylindromatous
typesy then (3) the glandular and (4) myoepithel=
sial types.

Though the classification of these tumours

into carcinoids and mixed tumours is advocated
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by many observers, nelther 1s accepted by many
pathologists. Justification for the term
carcinoid is weakened by the fact that silver

h positive granules, found in most carecinoid tumours,
could not be demonstrated in the cells of the
bronchial tumours.

The designation mixed tumour has been also
opposed because although epithelial elements are
similar to those in mixed tumours, other components
of the latter, such as neoplastic myxochondroid
elements, are often lacking. The cartilaginous
tissue sometimes found is considered as a residue
of the bronchial wall.

Though the histological pattern varies from
tumour to tumour in a marked degree, the individ=-
tual tumours are usually uniform and the striking
histological characteristic is the uniformity
of the cells: in size, shape and staining
properties.

Next to a fibrous capsule, the tumour is
found to be composed of closely packed small cellsl
which are either cubical or cylindrical in shape
and are supported by a vascular fibrous tissue
stroma. The cytoplasm is usually scanty and
clear and the nuclei are large, round or oval in

shape. They are uniform in size, deeply stained
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but very rarely do they show any mitotiec figures
or show the marked irregularity in size and shape
commonly displayed in sections from bronchial
carcinoma.

The arrangement of the cells varies a great
deal and in this study I have met with at least
four patterns of growths In Figs. 16 and 16A the
cells are aggregated in solid acini with no
attempts at glandular formation, The structure
is fairly uniform throughout the sections
examined and the stroma is rather scanty. The
individual cells are similar, their nuclei are
relatively large and darkly stained but no

mitotic figures are seen.

Fig., 16,
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Pigs. 17 and 17A show a2 uniform trabecular

structure with attempts at glandular formations.




109.

Nearer the capsule of the tumour a piece of
cartlilage is seen included within the tumour
tissue but it is clear that it is a fully devel-
toped hyaline cartilage and is most probably the
remaeins of the original cartilage in the bronchial
wall. The stroma is more abundant and highly
vascular in some areas.

The histological pattern may sometimes
simulate that of a renal carcinoma (hypernephroma)
and even be mistaken for it. This was the
experience of Engelbreth-Holm (1944-45), Holley
(1946) and others. In one of the cases I studied
(Figs. 18 and 18A) such a picture was recognised.
The cells contain an abundant clear cytoplasm,
the nuclei are darkly stained and the stroma is

highly vascular.
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In the same section there are areas where
the cells are small, uniform, cubical or columnar
in shape and resemble the cells more commonly
encountered in bronchial adenoma.

Occasionally the tumour shows large spaces
filled with homogeneously stained material and
separated by columns and cords of small, uniform,
darkly staining cells, The histological
appearances ere similar to that variety of basal
cell carcinoma of the skin known as eplthelioma
adenoides cysticum. (Figs. 19 and 19A).

Though these histological appearances are
variable enough to allow the description of

various patterns, in many cases one can trace the
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transition from one type to the other - from a
solid glandular structure to acinar formation
end then to acini showing mucoid or watery
secretion in thelr cells. Occasionally too, the
same tumour displays more than one of these

histological pictures.,

Figs. 19 & 19A.
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Therefore there seems to be no justification for
the separation of these tumours into "adenomas"
and "eylindromas™ or into "secretory" and "“non-
tsecretory" adenomas, ete.

These varying pictures are better regerded

as different manifestations of the same tumour.

i o onchial Adenomas:

That there is no universal agreement upon
the origin and nature of these tumours may be
seen from the following titles given by various
authors to what is in all probability the same
type of tumour (Table 15.)

| Welt & Weinstein 1937 | Cylindroma & Carecinoid

Womack & Graham 1938 | Mixed tumours of ihe
ung
Ochsner 1940 | Reserve cell tumour
Goldman 1940 | Polypoid bronchial
tumours
Adams et al 1942 | Malignant adengma of
ung

Author Date Title
Gelpel 1931 | Basal cell cancer
Wessler & Rabin 1932 | Benign bronchial aden=-
oma .
Kernan 1935 Carcinoid
Moersech & Bowing 1935 Adenocarcinoma
Clerf & Crawford 1936 | Benign glandular
tumours.
Zamora & Schuster | 1937 | Vascular adenoma
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If these tumours are primerily epithelial
tumours as they are believed to be, they should
arise from the bronchial surface, from the bron-
schial ducts or from the mucous and serous
glands., Fried (1948) in his monograph on
bronchogenic carcinoma and adenoma states that
there are two possible sources for the origin
of the bronchial adenomas: (1) The bronchial
mucous glands (2) The basal cells of the bron-
schial mucous membrane, When the mucous glands
are involved the tumour cells resemble the
secreting cells of the gland. However, a more
frequent source for the genesis of these tumours
is the basal cells of the bronchial mucosa.
These cells, found in clusters interspersed
between the columnar and goblet cells, represent
a dynamic unit playing & role in regenerative
and fibrogenic processes taking place in the
lungs This celly 1s also the mother cell for
bronchogenic carcinoma.

However, most workers agree that origin
from the surface epithelium is unlikely because

the tumours are separated from it by a connec-

stive tissue layer. The most frequent suggestion

is that they arise from the bronchial glands or

ducts.
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Thus Clerf and Crawford (1936) consider that
the structure of many of these growths suggests
a mucous gland origins Sano-Meade (1947) state
that the cells which one sees in bronchial
adenoma resemble the different component cells
of the bronchial glands and are found in the
same anatomical locations, Brunn and Goldman
(1941) believe that these tumours arise from
the bronchial glands and their ducts which,
being mixed glands, are apt to have varying
patterns and which in general follow the behaviour
of adenomatous tumours arising from these glands
elsevhere in the body. Wessler & Rebin (1932)
also believe that these tumours arise from the
bronchial mucous glands or their ducts. Adams
and his associates (1942) believe that bronchial
adenomas arise from the mucous glands and their
ducts but they also remark that the high
incidence in women and the occurrence of pulme
sonary haemorrhage with the menstrual bleeding
suggests that circulating hormones may bear some
relation to the pathogenesis of these tumours.
Womaeck and Graham (1938) believe that they
are mixed tumours composed of one or two germinal

layers (mesoderm and entoderm) and that they are
somewhat like the mixed tumours of the salivary
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glands,

Stout (1943) expresses the idea that
bronchial adenomas may arise from the "peculiar
cells with acidophilic granules called onkocytes"
which he demonstrated among the mucous and serous
glands of adult human bronchi and their ducts.

Finally, Willis (1948) in discussing the
origin of these tumours states that there is
little room for doubt that the tumours arise from
the mucous glands of the bronchial walls He
adds: "I see nothing to favour the view suggested
by Hamperl and supported by Stout that the
bronchial adenomas arise from onkocytes. Nor is
there any substantial evidence to sustain VWomack
and Graham's opinion that they are mixed tumours
of developmental origin."

It can be concluded that the origin of
bronchial adenomes although often discussed is
still undetermined, but that the majority of
observers favour an origin from the mucous and
mixed glands of the bronchial walls or their

ducts.

Is Bronchial Adenoma "benign" or "malignant"?

This is one of the most controversial points

in pathology. All kinds of views with regard to

benignancy or malignaney of bronchial adenomas
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have been advanced, from a pure denying of the
said potency to an assertion of their potential
malignancy and even to a classificetion of them
as adenocarcinomas of grade I.

This problem, however, is not only of
academic importance. Therapy has not been
uniform because of lack of agreement on this
subject.

Becauss of their slow growth, their supposed
encapsulationy the behaviour of metastasis and
most important, thelr eclinical course, the aden~-
somatous bronchial tumours have often been classed
as benign,s Fried (1947) suggests that adenoma
is always a benign tumour, that metastases are
extremely rare and that recurrence after operation
has seldom been observed. He suggests that the
tumour is not even locally malignant and that
although its growth may form a "bulge" it hardly
ever "breaks through". Foster~Carter (1941)
regards bronchial adenomata as benign tumours and
states that though slow infiltration of the
bronchial wall may occur, it plays no part in
the course of the disease.

On the other hand, Goldmen and Conner
(1950) object strongly to this view and say:

"This fallacious idea cannot be too strongly
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discouraged, Tumours which are often demonstrably

not encapsulated, which frequently recur after
bronchoscopic removal, which may infiltrate
surrounding tissues and which frequently metas-
stasize, are far from benign." Holley (1946)
concluded that in the light of available infor-

tmation it is necessary to state that some bronchiaﬁ

adenomas become malignant.

There have been unequivocal reports of
extension beyond the borders of the original
tumour. Adams et al (1942) presented 5 cases
as malignent adenomas because there was infil-
ttration of the bronchial wall in all, invasion
of the local lymphatics in one, metastases to
the peribronchial lymph nodes in two and distant
metastases in twos one in the liver and the
other in the vertebral body. In Anderson's case
(1943) with metastasis to the liver, the tumour
in both the bronchus and the liver simulated
cylindroma.,

The following summery of the record of a
case of bronchial adenome which changes later to
an adenocarcinoma illustrates one type of course
which these cases may pursue.

Mrse M.S. aged 42 was admitted to the
Thoraecic Unit on 3.11,1948 complaining of
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haemoptysis. ©She always complained of & cough
which was worse in winter and the sputum had been

fairly profuse. In the spring of 1937 she had a

small haemoptysis and since then she has occasion=-
tally had small haemoptyses - usually "only a !
spot of blood." During the month before her
admission she had repeated frequent haemoptyses.

A previous Xw~ray report (October 1948) read:
“There is a dense sharply outlined opacity,
spherical and 63 ems. in diameter in the left
lower lobe behind the heart and just above the
diaphragm, Lung flelds otherwise normal,.
Mediastinum central. Diaphregm at normal level."
On 4.11,1948 the X~ray appearances vere nearly |
the same &s those reported previously.

Sputum contained few polymorphs and mono-

snuclears, but no tumour cells.
Bronchoscopy on 6.11,1948: Larynx and }
trachea normal. There was an excess of mucus in
both main bronchli. On the left side the orifice
to the upper lobe and the orifice to the dorsal
lobe were clearly seen and were normal. The

orifices of the lower lobe bronchi could not be

seen either directly or through the telescope
on account of a smooth bluish grey swelling
projecting into the lumen of the left stem
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bronchus at the level of the lower bronchial

orifices The projecting tissue was not ulcerated.

Biopsy wes attempted but there was profuse
bleeding before the jaws of the blopsy forceps
were completely closeds After aspiration and
further application of adrenaline the abnormal

tissue was seen to be projecting from the posterior

aspect of' the left stem bronchus and probably
arose from the posterior basic bronchus.

© On 9.11,1948 bronchoscopy was attempted
again and a polypus was seen projecting from the
posterior basic bronchuss Part of the polyp was
removed for microscopys
Pathological Report (B.3583)s The specimen shows
a fragment of tumour tissue composed of large
cells with clear cytoplasm and hyperchromatic
oveid nuclei of variable sizes These cells show
differentiation towards columnar ciliated epi=-
tthelium disposed in aeinar formation. Mitoses
are very few, The histological appearance is
that of a bronchial adenoma.,

On 12,11,1948 Lobectomy performed - the

lover lobe was removed by hilar dissection., Some
enlarged glands removed too.

Pathological Report (B.360l1) Gland from hilum of
left lower lobe. "The gland is heavily pigmented

|
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with carbons There is no infiltration with
malignant growth."
Other Pathologieal Reports:(B.3635) on =

(1) Glands posterior to lower lobe branch
of left pulmonary artery;

(2) Section of tumour;

(3) Section of bronchial wall with
ad jacent tumour.

It is not possible to identify the
specimen definitely as a lymph node. Most of
the tissue is occupied by groups of clear
polyhedral tumour cell masses separated by thin
stromal bands, The tumour cells, in relation
to the stroma, are frequently columnar, Here
and there the solid alveolar groups of cells
show slight but definite acinar differentiation.
One side of the nodule is limited by a well
formed fibrous capsule which in a few places is
infiltrated by tumour cells. At one end of the
specimen an area of fibrosis and pigmentation
commonly seen in mediastinal glands 1s present

and between this and the capsule the appearance

suggests infiltration of the peripheral sinus
by tumour. At this point in the extracapsular
tissue, a few groups of tumour cells are seen

in lymphatics.
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?2) This specimen shows a circumscribed tumour
: mass in normal lung. The mass is poorly
\ encapsulated and early infiltration of the
: capsule is seen. The central portion is
‘ autolysed and it is difficult to identify the
i pattern which appears similar to specimen I.
ﬁ3) Includes bronchial mucous glands but no
| bronchial epitheliums The bronchisl wall is
| infiltrated by groups of cells similar to
those in I, but here & more trabeculate
arrangement with more frecquent columnar cells
is seen, though only traces of acinar differen-
stiation are seen.

The pattern of the growth is similar to
that reported in B.3583 and is that seen in

bronchial adenomas In view of the long history
| there can be no doubt that the growth has
remained simple for a long time. Now, however,
as happens with these tumours, local invasion

| and unfortunately invasion of lymphaties has
occurred. Thus the growth must be regarded as

malignant.

= pPoorly differentiated adenocarcinome arising

from a bronchial adenoma.
From the subsequent history of the case:

she remained relatively well till April, 1950
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vhen O/E she had hepatomegaly, subcutaneous
nodules and glandular enlargement - which no doubt
denote metastases from her pulmonary neoplasm,

LA R LR sew LA LR N ] ®oa ane LR N LR

Comment:
Twelve years history of haemoptysis starting

when she was about 30 years oldj and the malignant
nature of the condition was only detected after
resections Even then, apart from the evidence of
invasion the histological pattern was similar to
that of bronchial adenoma and to the bronchoscopic
biopsy. In this case it cannot be argued, as is
sometimes done, that this case might have been
malignant from the beginning because the long
history of 12 years is very much against a
malignant neoplasm. Though there is no absolute
proof as to the sequence of events in this case,
vet it 1s reasonable to think that the disease
started as a benign tumour twelve years previously
and after remaining benign for many years it
started to be invasive., At that time it was

resected when the early malignant transformetion
was evident. Two years after operation distant

metastases in lymph glands, liver, etec. took place.

sen LA R LR LR N ] LR B LR N e LA N LR N
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The truth about the nature of this tumour
is that here, as with other similar kinds of
tumcurs,"benign" and "malignant" are only relative
terms and all gradations of behaviour are to be
seen: between highly differentiated, more slowly
grovwing adenomas and poorly differentiated,
infiltrating and metastasizing carcinomas. Most
of these tumours, however, seem to occupy an
intermediate or borderline position in the scale
of behaviour, often designated as potentially
or semi malignant.
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SOICLUSIONS

(1) ncidence of Carecinome of the -

Evidence is presented that during the last two

decades especially, primary carcinoma of the lung
has shown a real and obvious increase in its
incidence. The various suggestions that this
increase is only apparent have been critically ?
discussed and were shown to have no real
. foundation. The increase in the incidence of

the disease is far too much to be accounted for by

better methods of diagnosis, ageing of the popul=
sation, ete. etec. The factor or factors respon-
:sible for this increase, at the present state

of our knowledge, are not known.

The disease continues to be more encountered

in the male sex with an average ratio of 4 males ;
to 1 female. !

(2) Histopathologys=-

Various authors give different percentages as

regards the incidence of the histological types
: of lung cancer. Some maintain that the undiffer-
i tentiated types are commoner while others believe
that the squamous type is in excess., In our
post mortem material there is a preponderance of

the undifferentiated types. In the bronchoscopic
biopsies they still prevail but the percentage of
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the squamous cell variety is more than double
that which is found among autopsy material,

Most observers, however, remark that in
most cases there is more than one histological
type in the same tumour and that this is seen
clearly if different parts of the tumour are
examined microscopically.

At present, there is no unanimous opinion
regarding the value of the histologlc classifica-
ttion of primary cancer of the lung in estimating
the prognosis and it seems that early diagnosis
is much more important from the prognostic point

of view than histological typing.

(3) Bronchoscopy: -

This is the most valuable method of diagnosis of
carcinoma of the lung. About three quarters of
cases can be correctly diagnosed by this method.
Bronchoscopy too, is of value to the surgeon in
assessing the operability or otherwise of the
tumour, its exact location, ete. 1In experienced

hands it is a safe and relatively minor procedure.

in the Diagnosis of Lung Cancers:=-

This method has an undoubted but very much limited

- value in diagnosis. It is of value because it 1is

The Value of Cytologle exemination of Sgutum!



. give @& false positive report.

1(5) Bronchial Adenomas-
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easy, quick and can be repeated without any trouble
to the patient in cases of doubt. In few cases,
too, especially in peripherally located cancers,

it may give a positive result while a bronchoscopic |
biopsy may be negative.

This method of diagnosis, however, requires
careful preparation of the smears, an experienced
pathologist and time., The time factor in
particular has been stressed.

There is no absolute morphologic eriterion
to distinguish a cancer cell from a normal cell,
One must rely on groups of cells and not on single,
isolated cells in diagnosis. It is believed that
it is better to err on the negative side than to

Sputum exemination can be regarded as
having some value as an adjunct to more established |
methods of diagnosis and not intended to replace |
them, ‘

|

is 2 distinet and well recognised clinical and
pathological entity. As contrasted with bronchial

carcinoma, it occurs in younger age groups and aff-

tects more women than men, The histological picturef
is very variable but the characteristic thing about
it is the uniformity of the individual cells, the
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. regularity of their nueclei and the rarity of

mitotic figures or any evidence of rapid growth.
There is still some controversy as regards

their origin and behaviourj but the consensus of

- opinion seems to favour an origin from the mucous

glands or their duets in the bronchial walls and to

. regard the tumour as oceupying an intermediate or

borderline position in the scale of malignancy
similar to that of gastro intestinal "carcinoids",
mixed parotid tumours, etec.
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