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The pathology of mesotheliomata and an analysis
of their association with asbestos exposure
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From the Departmnent of Puthology, The London Hospital Medical School, and The Beinhard Baron
Disutuie of Pathology

Prinary tumouss of serosal membranes dare un-
common and thetr diagnosis s ditlicult. Several
authonties deny that they are moie than rare
curtosttizs (Wills, 1960, Smatt and Hinson, 1957)
fhe pathology ot pleutal tumours was defined by
Kiemperer and Rabmn (1931), and thewr gencial
division into lozahized (usually fibrous) and diftuse
(ustially epithelial) tumours stdl obtamns,  Since
Godwin (1957) Lud down strict criteria tor pleural
wmours and Winslow and Taylor (1960) foir pzii-
toneal, the diagnosis of these neoplasims has b.-
come more common {McCaughey, 1958 ; Mangui-
kian and Prior, 1963). The assotiation between
pleural tumours and exposure to asbestos was first
noted by Wagner (1960) in South Atrica, and this
wotk has been extended subsequently (Wagner,
Sieggs, and Marchand, 19¢0)

The present repott concerns a review of all the
cases recorded as primary dilluse tumours ol the
plewra or persionzum  (mesotheliomata) m the
necropsy files of the Bernhard Baron Institute ol
Pathology at The London Hospital The dales
covered by this review were trom 1917 to 1962
inclusive [n all cases necropsy protocols and
histological shides were available for study

Strict criteria are essential in the diagnosis of
these tumours, arnd the first of these is that a full
nezropsy examination should fail to find a primary
tumout within the viscera, Suspicious lesions, such
as bronchial thickening or stenosis, or gasinc
ulcers, must be histologically examined before
primary carcinoma of these sites can be excluded.
In the absence of hstological examination of such
lesions, the case cannot be accepted as a pumary
tumour of serosal membrane

In addition, the morbid anatomy of meso-
“elioma must be fulfilled. that is, tumour spread

ughout the pleura or peritoneum as a difluse
"+ hite or giey-yellow firm tissue, or dis-
Aent nodular plaques. The tumour

+ firm in consisiency but may

foci withun it. Tumour is

ore than one serosal cavity,

and eflusions,  sometimes  mucoid, ate  often
associated

Underlying viscera are 1arely invaded to any
depth, so that in the gut, tor example, it 15 most
unusual tor the tumour to extend through the
musculatis propria Both the serosal sutface and
the outer mullimetre or two of muscle ale com-
monly wvolved, Lymph node metastases are com-
mon, but parenchymal mctastases in the wiscera
are tare When such parenchymal lesions are pre-
sent 1L has bren found that the viscus has usuaily
been surrounded by tumour, and [ have accepted
a small number of cases with such parenchymal
lesions as mesotheliomata, since 1etrograde
lymphatic peimeation was thought to be a more
plausible mechanism of spread than haemalo-
genous  disseminabion.  In no  instance were
parenchymal lestons widespread, and usually they
were tepresented by solitary lesions in the adienal,
pancreas, or liver.

Metastases 1n bone were never found within the
right (eraur, which had been examined in all cases,
and were restricted to the vertebral bodies and
ribs. it was [eli that direct invasion of bone was
the most likely mechanism of spread to these sites.
[ no case werc bony lesions found which were
not 1 continuity with the serosal tumour.

In addition to s morbid anatomy, the tumour
must show a typical histological appearance. The
commonest type described in previous reports and
usually associated with diffuse spread through the
serosal cavity is the ‘epithelial’ form. In this, the
pattern is that of large tubules, often loosely
formed, and with a sinuous or scalloped outline
(Fig. 1) Epithelial folds of lining cells or true
papillae with hyaline connective tissue stalks are
commonly seen projecting into the tubule, and
occasionally the tubule is filled with cells. The
lining clsewhere is of a single layer of cells, often
detached {rom neighbouring cells and with occa-
sional single cells lying loose in the lumen. The
second pattern, also of epithelial type, is that of
solid grotips of cells without clear tubule forma-
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1G. 1. Case 2, Typical epitheliat type of mesothelioma
Shows loosely-formed tubules with irregular outer boiders
The tubules are led by a single luyer of cells, with
mnnerous epithelad folds and papiliae; when these are not
sectioned through their stalks, the appearance of cells
lying free wn lupuna 1s given, Haematoxylin and eosin,
X 130.

FIG. 2. Case 17. Solid epithelial-type tumour invading
between voluntary muscle fibies of intercostal muscle,
Hacnatoxylin and eosin, %220,

FIG. 3. Case 11, Same area as in Fig. 2, Reticulin fiores
arranged arvound gioups of tumour cells, and, in cenire of
field, around single cells. Voluntary nwscle fibres i rop
left corner. Gomori's reticulin prepuration, X120,
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li/on, but 1n these the reuculm fibres show an
alveolar o1 tabecalar patiern not detectable with
hacmatonylur and cosin (Figs 2 and 1)

In these types of tumour, the stroma between
the groups ot cells 15 unremarkable , 1t may be
hyaline but 1s moie commonly composed of
cellular connective tissue with smell inconspicuous
fibroblasts (fibiocytes) Cytologically, 1t dues not
appear to be neoplastic and 1 simlar to the
connective tissue of any carcinoma

The malignant mesothehal cell of epithehal type
15 large and polygonal, with amphophthc cyto-
plasm-- occasionally eosinophilic—wiih clear cyto-
plasmic membranes. The nucleus is round, occu-
pies about one-third of the cell, and shows a loose
vesicular arrangement of chromatin The nucleat
membrane may be folded or crenated, and a large,
round cosinophilic nucleolus is a very common
feature (Fig 4 ; multiple nucleoli may be tound
Small intracytoplasmic vacuoles are focally pie-

sent in many lesions, and occasionally a single

f1.a 4. Cuase 17. Loosely-formed group of tumowr cells in
the plewra. Cells e huge, with abundunt amphophilic
eytoplasm. Nuclel show prominent cosmophilic nucleolr,
and the central cell shows a folded nuclewr membrane,
Haematoxylin and eosin, X 600.

il

F1G. S.

Case 13, Epithelal-1ype area tn pleural tunwowr.
Large cytoplasmuc vacwoles have displaced the nucle
cccentrically. The peripheral rims of the vacuoles stuin
metachromancally (violet) with thionin. Haematoxylin and
costn, <750,

large vacuole appears o disiend the cell and dis-
place the nuclei to an eccentric peripheral posilion
50 that the cells ook like tat cells (Fig 5). These
vacuoles do not stain as epithehal mucin with
periodic acid Schifl or muci-carmune but may react
metachromatically with various stains (see later).
Widespread massive necrosis is uncommon, but
small microscopic foci of eosinophilic necrosis are
quite fiequent Mitoses are rarely found, but
double-nucleated and even multinueleated twmour
cells ate not uncommon. The cells may vary to
some degree in size, but the general appearances
ate those of even regularity. Even the largest cells
have ithe same chaiacteristics as those already
described, and pleomorphism (in so far as vania-
tion in staining and shape is concerned) is absent

Psamimoma bodies, stromal calcification or ossi-
fication within the tumour were never seen.
Lymphatic permeation was observed i a few
cases,



FIG. 6. Case 10. Pleural tmnour. The central cells are
spindie-shaped but still show vesicular nucler and eosino-
piulic nucleoli. Haematoayln and evosin, X750,

The cells of the ‘fibrous’ types arc spindle-
shaped with oval nuclei arranged with longitudinal
axes parallel to those of the cells The oval nuclei
are often vesicular, and prominent cosmophilic
nucleoli are common (Fig. 6). The cells are also n
patallel, loosely arranged in indistinct fascicles
that gently fuse into each other, unlike the angled
intersections of the leiomyosarcoma or fibro-
sarcoma. On transverse sections the fascicles are
often clearly rounded and slightly whorled Occa-
ctonally the cells are arranged paratlel to the
surface of the undeilying viscus with hitle or no
fasciculation

Reticulin fibres surround these cells in a closely
woven meshwork of thin strands, and occasionally
the fibres are thick, dense, and brown. The fatte
are found in acellular, hyaline arcas, which aie
common in these tumours. Mitoses are uncom-
mon, but a few tumours show areas of pleo-
morphism with tumour giant cells and fieguent
mitoses. Figure 7 shows the histology of a fibro-
matous tamour with abundant collagen formation,
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Tumouwrs  of this  fibrtomatous  1ype  were
deseribed by Klemperer and Rabin (1931) as
forming a localized mass 1 the serosal space, but
all my cases showed diffuse involvement of the
pleuwra o1 peritoneum. One case showed a laige
mass 1 addition to diltuse nvelventent of the
pleura.

Both epithelial and fibromatous clements wete
found in 419 (14 cases), and both types mught
be found in the same microscopical field (Fig 12)
in the same anatomical area ot in different sies of
tumour (Figs 8 and 9) All lestons in bone (direct
tnvasion of vettebrae or ribs) were fibromatous In
type (Fig. 8), often with epsthehal type in all other
lesions. Metastases in lymph nodes were usually of
epithelial type irrespective of the type of the
primaty tumour (Fig 9). It is possible that the
structure of the organ may alfect the histological
appearances of the tumour,

In contrast to mesothehomi, when a caicino-
matous metastasis 1s

AAAAAAA + in hoane i3
present in bone, it is fre-

quently ‘scirrhous’, that is it shows a fibrous

1G. 7. Case 5. Fibromatons pleural nonour. Collegenous
tissue at top of photvgraph. Inflammatory cells at bottom.
The sunilarity of this area to bemgn plewal thickening
(Fig. 11} 18 stnking. Haematoxviin and eosin, % 110.
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Fig. 8

G, 8 Case 28, Fibiometous tumour i vertebral bod)

FIG. 9.
Haemroxvlin and eosing % 110.

stroma which may be the predomunant feature
However, epitheltal efements are aiways rocaily
present, and the entire lesion 15 not composed ot
spindie-shaped cells without eprhehal arrange-
ment, -

In the group of pleural tumours, blocks of lung
parenchyma were available in all. Tn the peritoneal
group, blocks of lung were available in 16 cases.
Asbestos bodies were looked for with haema-
toxylin and cosin stains, and no additional stans
were tequired In most of the cases, one block
only of the lung was available, and no tissue could
be obtained for further study. The incidence ot
asbestos bodies was consequently the lowest pos-
sible and would probably have been much higher
1 they had been looked for at the time of
necropsy, or if muitiple blocks of lung had been
taken fiom the lungs

In a few cases, brown, homogeneous. 1ound
bodies, which could not be dentified, wetz found
1 the lungs. These have been recorded as queries,

FiG. 9

Huaematoxviu and eosin, X 80.

Same case as w Tig, 8. Epitheliul-type tumow involving pericarduum and shown here invading myocarduun

and have been counted as negative findings i
calculavons of he incidence of exposwie w0
asbestos Only those brown bodies with classically
described leatures of asbestos bodies have been
accepted as such. A case was recorded as asbes-
tosis if fibrosis of the lung was present in addition
to asbestos bodies and fibres The fibrosis was
usually peiibronchial or interstitial.

Thirty-eight tumours were filed as primary
pleutal mesotheliomata On review of each casce,
21 cases were rejected from this series Many of
these were adenocarcinomata or oat-cell carcin-
omata of the lung, with predominant spread to
pleural membranes. Widespread visceral meta-
stases were usually present.

Sevenleen cases were accepted. These have been
divided into two groups: (A) Cases in which the
morbid anatomy and histology were cxactly
typical of mesothehomata (certain cases); (B)
cases in which the morbid anatomy or histology
showed features not typical, c.g., foci of pleo-



i e bR - bt b s

The patholovy of mesothehomata 273
! Y
FrABLL )
| ) .
1 . ) | Hholosy et ‘ Aetast i ‘
| [ |
e ! Lo by ‘ g
i £ ! g [ SR - | | g
! = | . g T . Lz
- g | " | - [ 358 50 2 | ! [ ! &
P w2 | l $ [ (€8] = | - | i) 2 ‘ 5~
S e ERE ] § 1 7 (228831 & | 2 LB L st E3
25 5 I - 2 T g 5 2 g3l 5 13502
§E7 2l 03 g 23 0 E 2| & |zTi25l 5 3 z 1852 f 3% 38
AL EREE I R [ FolESERE, I e L~ F olEzg 3 Lz tee
ol ubS L e L R e
[T | | | ' .
T R R e TR L | !
23] o) 37 N (D) i [ , ' | Pancreas ! |
yasarl o2l as vy Ty E | | | L. . } i
4 14555 t 1 70ty (R | - ' | . | '
5 8660 [ ‘ 48 ML) e 1 -1 - | !
6 a23el 14 e 4 | | D adient , | ,
740962, 8 “ XS VI TS A R |- . ! ; : .
' . ! i i ! ! .
il | | ' i
o B | | : ( | % i | . f i { ! i
¥ 417 3] 59 Mo S S C I Adiemi , ! .
ysi7i7 | 3L F FOL D | L L T || i | -
10190 25 by M | " | - l v ' ' ! [ ! [
4 2 h - - - ) ! '
e e N ? B P D [ ' - o
493s | 2 | 61| I - ‘ | - - | “ -
1489 36 ¢ 2 36 | Ao ' - o ~ { | , - |-
artar S 0 Im , b - - ! o]
15 291 §5 | g M oy - | - v P C [
17247621 1 ' 74 M ! [ | [ !
i 1

* Intrabronchual sprewd here queries duagnosis F

moiphism o1 scanty visceral metastases, but 1n
which the majonity of the featuies were classi-
cally those described and expected for mesothe-
liomata (probable cascs).

Table ! lists the salient pathological features of
these pleural cases

O[ the 21 rejected cases, 16 had lung tissue
available. Of these, one case showed an asbesios
body. This case was an unusual saicoma, mvoly-
ing lung, stomach, and plewma, and was thought
to be a neurofibrosaicoma

in Giloup A {seven cases) the age range was 37
o 77 years, and asbestos bodies were found in the
lung in six cases. Only case 2 was known to have
had asbestosis during lifc, with a long history of
industrial exposure. Four of the remaining cases
showed peribronchial and interstitial fibrosis in
addition to asbestos bodies, and probably are
cases of asbestosis. In case 7, despite demonstra-
tion of asbestos bodics during necropsy and subsc-
quent close questioning of relatives, no history
of industrial exposure was obtained.

In several of the cases, only very small numbers
of bodies were found, and a random sample of
lung tissue might easily bave shown no bodies,
In case 6, bodies were looked for in fluid from
fresh tissue and in multiple blocks of lung. but
none was found.

All seven of these group A cases had tumour
plaques in the peritoncum in addition to the
main pleuwtal lesion. Five of the seven showed

Fibross of lung

melastases within the lymph nodes, usually hilar,
mediastinal, or supraclavicular, and two cases
showed metastases in the axillary nodes.

Invasion of soft nissue, delined as a macroscopic
lump under the skin of the chest wall and con-
firmed histologically, was found in two cases

Case 2 showed one focus of tumour in the
pancteas, and case 6 one focus of tumour in an
adrenal Each of these organs was sutrounded by

e1itoneal tumour,

In casc 0, the omentum was replaced by tumour
and was adherent to the lower border of the liver,
in which several tumour nodules were situated
All of these viscetal lesions suggested origin by
direct extension of tumour from outside,

The age distribution of group B (10 cases) is
similar to that of group A, apait from case 9, a
woman of 23 years Men predominate in this
group, and peritoneal tumour was present mn 60%
Lymph node mietastases were less common (20%).
and visceral tumours, probably duc to ditect
extension, were present in a few cases,

Case 9 was considered doubtful because of the
age of the patient and because the tumour was
entirely fibromatous in type, without typical cyto-
logy. However, the spread of tumour was within
serous cavities, and bony and pancreatic meta-
stases were in contact with serosal tumour so that
direct invasion was likely, The tumour was exten-
sive in the pre-vettebral fascia and entirely
encased the right lung. No epithelial elements were
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Apait from the three doubtful cases, a further
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,.«,g-‘;’v,. l‘*v:p,; \skjkkl » Y "( RNt ! 4‘\‘!‘ type was not present 10 any of the tubules i these
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YT R b T —'\‘x,.‘Q".?\'CZ‘_, @\\ . satcoma of the bronchus was excluded because
“! 1) . e ol the distinet tubular elements within the tumour.
+

G, 10.  Case 12 Fibromatous tumow between bonchial
mucosa(above) and cartlage (below). This 1enders the diag-
nosis of mesothelionia doubtful. Tubular epithelial elements
were present wn the mamn mass of tumonr in the plenra.
Hacmatoxylin and eovan, > 150,

found, »o that while one cannot firmly exclude
fibrosarcoma of extrapleural tissuc with sccon-
dary extension to involve the pleura, 1t scems
likely to be a primary tumour of the plewia

In two cases (10 and 12), in addition to exten-
sion of tumour into the mterlobar septa (verycom-
mon in mesothelioma) there was intrabronchial

spread of tumour, This suggests that the tumours

were primary carcinomata of the lung, but a study
of the histology reveals several pecuhiar {eatures.
The cells within the bronchus n both cases were
spindie-shaped (Fig 10}, despuie pure cpithehal
type in the cxtrabronchial tissue in one case The
intrabronchial cells interdigitated with bronchial
muscle, and 1 one case there was a polypoid pro-
jection 1nto bronchial lumen The pleural clement
of these two tumours was typical of other meso-
thehomata, with epithelial or muxed histology.
Some of the cells in intrabronchial tissue showed
prominent red nucleolt, and 1 think these tumours

case (case 14) showed unusual featutes The histo-
logy was fibromatous (umformiy) with no epl-
thelial elements The morbid anatomy was of a
rounded massive tumour (16 em. in diameter) with
additional diftuse spread in both pleutal cavitics
ol shecets ot white tumour The blocks may have
been taken from the large mass of tumour, but
thete was no evidence of any specific pleural
origin in the shides, nor did the cells show the
typical ¢ytology of pleural tumour.

The other cases in gioup B were, in generul,
similar to those in group A and are probably
mesotheliomata  Some  cases  with  bronchul
tumour are probably mesotheliomata, but primary
carcinoma of the lung, although highly unlikcly,
cannot be (irmly excluded.

In cases where no epithelial element 1s scen,
fibrosarcoma of the pleura cannot be excluded
The point is probably unnecessarily pedantic, but
I feel that most fibromatous tumouis of the pleura
can be recognized as being pleural in ongm
because of the cytology. In a few cases without
this cytology, no pleural origtn can be suspected,
and although some fibromatous mahgnant
tumours originating in pleura may not show this
cyiology, they could be classified as pleural on
morbid anatomecal grounds

Cases of asbestosts commonly show fibrous or
hyaline pleural plaques, and dilluse pleural thick-
emng may also be seen These must be dillerenti-
ated from mesotheliomata, the fibromatous type
of tumout being very smmilar to the benign
thickening. Figute 11 shows the histology ol
benign pleural thickening in asbestosis, in which
the visceral and parictal pleutal layers are thick-
coed and {usad The tissue is cellular, shows pro-
minent {oct of lymphocytes and plasma cells, and
is 1dentical to collagenous areas found focally in
some of the fibromatous tumours (Fig. 7) How-
ever, in the tumours, invasion of soft tissues and
foci of plump spindle cells were always found
(Fig 13). Lymph node metaslases were rate in
fibromatous tumours

The peritoneal group of tumours was similarly
reviewed: 55 tumours wete studied and 17
accepted as certain or probable mesotheliomata
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v1G. 11, Gross pleural thickening from a case of asbestosis
thought to be bemgn (not in series). Photogiaph shows
loosely airanged collagen with inflammatory cells aggre-
gated at top and bottom.  Compare with Fig. 1. Haema-
toxyimn wnd eosin, x 110,

The most diflicult difTerential diagnosis was
papillary cystadenocarcinoma of the ovary. As
this 1s a common tumour, any case with the ovary
enlarged by tumour, or with psammoma bodies or
cthia present in the tumour on histological examin-
ation, was rejected from the series. Other tumours
rejected were regarded as primary carcinoma of
the stomach, pancreas, kidney, or adrenals,

Thirteen cases were classified as cerlain peri-
toncal mesotheliomata (group C) and four as
probable (group D). Table II lists the main
teatures.

In group C 11 cases had lung blocks available
and in seven of these asbestos bodies were found
(63%). The morbid anatomy of the peritoneal
tumours was largely comparable with that of the
pleural lesions, but solid sheets of tumour weie
less common than multiple discrete or confluent
nodules. Lymph node metastascs were less com-

HF bkl o i AN 1
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mon, as were direct extensions nto the viscera.
Pue fibromatous tumotss were not found

In group D, four cuses were classified as prob-
ably mesothelial 1n these either the <yiology was
not typical of the group or foer of pleomorphism
were tound. Areas of necrosis were (uite com-
mon. Two cases had lung avaiable for study, and
asbestos bodies were seen 1 one case (307%)

The absence of lymph node or liver metastases
in a diffuse peritoneal ncoplasm s very much
against a primary tumour of the stomach, gut, o
pancreas. Pumary ovarian carcinoma remans the
sole differential diagnosis, and the points against
such a diagnosis have alieady been  given
In some of these, tumour had spread across the
surface of one or both ovarics, but in no case
was the ovary enlarged nor was tnmour found
within the ovarian cortex or medulla,

Several of the peritoneal group had been -

cluded in a previons report (Keal, 1960} Four of

¥

-
rosd ‘}‘zf//sﬁx iv
f
U2 AR ANV
FIG, 12. Case 16, Fibiomatous tumour abutting duectly
on epithelial type tubules. There 15 yo transition between
the twe Bpes, und the appearances wme smilar to those

seen . malignant synovioma, Huematoxylin and eosu,

X150,
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Coe 26 (Kual’s Cuse 24), ¥ = Fibrows of lung.

Keal’s cases had had a necropsy examunation, and
I have classified three of these as petitoneal
mesotheliomata

Ol the 37 paritoneal tumouts rejected as meso-
theliomata, 11 had lung tissuc availlable, and
none of these were asbestos bodies seen.

DISCUSSION

The tumows hete recorded are in accoird with
those in the (Godwin, 1957 ; Winslow
and Taylor, 9()0) There wele no cases regarded
as arising in the pericardiurh, although this was
commonly involved by tumour which also
mvolved the pleura or pertoneun,

Histologically, the mixed type, with epithclial
and fibromatous clements, was most easdy dis-
tingurshed (Campbell, 1950), although occasionally
the fibroblasts of young granulation tissue gave
1ise to difficulty in 1ecognition and might casily be
confused with the fibromatous clement of a
tumour I the pattern of indistinet fasciculation,
the relative paucity of blood vessels, and the
cytology of the plump cells with prominent
nucleoli were noted, then the ditliculty was usually
resolved, Focl of inflammatory cells were occa-
sionally prominent within the tumours, usually
fymphocytes and plasma cells, but diffuse inflam-
matory infiltrate was not scen

When the fibromatous element abutted upon
epithelial areas, the similarity of the culls was

literature

Case 2 (Keal's Casc 9y, ]’n.ul[ senies Case 24 (Keal’s Cuse 3), l'uaull

obvious  (Fig  12) Epitheha! type tumours
resembled  adenocaicinomata, but  the  louse
artangement of the tnbules, the 1egulariy of the
cells, the absence of epithelial mucin (P A.S stamn),
the nfrequency of mitoses, and the cytology ol
the cells all suggested the possibility of meso-
thelioma | think 1t 1s possible to be 1easonably
certain of mesothehoma when only a small piece
of ussue 1s avadable (biopsy). The most didlicult
differential  diagnosis 15 inflammatory pleural
thickening, and when small pieces of tissue are all
that 1 available, then the difterential diagnosis
may be impossible,

Collagenous, acellular arcas may be found in
cach In the cellular arcas, the cells in inflam-
matoty thickening are usually less plump than
those 1n a tumout, but unless invasion of muscle
or vessels is seen, this can still be a difficult
distinction, The epithelial type of reaction in in-
flammatory lesions is usually restricted closely to
the mesothehal surface, but tubuies with papiliag
and folds are occasionally found.

Foci of inflammatory cells ate prominent in
benign (inflammatory) pleural thickening, but ate
usually restricted to the deeper layers of the
pleura. Inflammatory cells in mesothelioma are
only a feature when fibrin is present on the sur-
face, but in this circumstance the distinction
between the two 1s extremely fine,

This dilTerentiation reaches its most ditficult
point in cases of asbestosis, where fibrous pleural
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nG. 3. Case 6 The intact elastic membrane of the vis-
ceral plewra yuns obliguely across the field with fibromatons
tuntour on either side of it. Lung is above and to the night,
and the timow here has greatly thickened the normal thin
luyer of connective tissuc between elastic membrane and
alveolt. Most plew al mesotheliomata aie restiicted 1o the
depth shown here. Occasionally the most supeificial pui-
monary alveolt are invaded, The plump spindieshaped cells
below and to the left of the elastic membrane aie fotnd in
all fibromatows mzsotheliomata, although often only present
e foct between less cellutar collagenous areas, Comgpare
with Figs, T and 11. Weigert's elastic tissue stain, couitters
stuned with Van Greson, x 120,

thickening may cover a lung (Fig. 11). In the
series presented here, the presence of metastases
i lymph nodes was of crucial assistance in this
distinction, but in all the necropsy cases, whete
multiple pieces of tissue were available for study,
cellular foci with plump spindle cells were also
found (Fig. 13), although sometimes these were
infrequent.

Wagner, Munday, and Harington (1962) have
suggested that metachromatic staining within a
tumour (demonstrated by Hale's technique), and
removable by exposure to hyaluronidase, is strong
evidence in favour of mesothelioma, This, of

#12.

coise, s only applicable waen st for epethehial
mucin e negalive (BPAS or Southgate s muct-
carmine). They suggest that the substance respon-
sible tor the metachromasia s hyaluronic aad,
produced by the mesothelial cells, and u teatute
ol mest)lhclmm.\lu

Hyaluronie acid s soluble in waler (and in
formol saline), and as most ot the tissues of this
study were formol fixed, this reaction was not
found in my cases. In four cases, metachiomatie
statning was shown with  thiomine, the meta-
chromatic matenal being sitwated within intia-
cytoplasmic vacuoles (Fig 3), the stains for cpr-
thehal mucin showing no reaction in these arcas

While this reaction probably is imporlant
the recogmtion of mesotheltomata, caution must
bz exetcised in the mterpretation of meta-
chromasia A floiid, mucoid, stromal 1caction
chicited by invasive catamnoma or by mflammaton
of the pleura may also exhibit sinmlar meta-
chromasia, and 1 feel that the matenal must be
mtracellular to be of significance fiom the poim
of view of mesothehoma Hanngton, Wagner, and
Smuth (1963) have suggested that guantitative bio-
chemical estimation of hyalwonic acid in pleural
or peritoneal fluid may give diagnostic results, the
levels being higher in cases of mesothelioma than
in inflammatory or neoplastic lesions involving
serosal surlaces.

Wagner (1960) fitst suggested an association
between mesotheliomata and exposure to asbestos,
and thes study confirms this association As a con-
trol group, the cases rejected trom the sertes were
used, and the results show a clear significant
difference in incidence (Table I11).

In an attempt to assess the incidence of asbestos
bodies in necropsy tissues at this Institute, the
tungs of 50 consecutive necropsies were examined
for them, and none was found (Cases of tumour
within the chest were excluded.) The meidence m
50 cases of carcinoma of the fung studied post

TABLE 111
Lungs l Asbestos Fibrosis Cuases with
Group | Avalable Bodies or ot Asbestos Bodses
| ' Fibres Lung l or Fibris (%)
A 7 [5 s 85
B i 10 ] 2 10
C 8] 7 6 63
D 2 | 0 50
E 16 1 0 65
F 11 0 0 9
G | 50 3 0 6
H | 50 8 l 0 ; 0

Group A-—certan pleural mesothehomata  Group B—probuble
pleural mesothehomata Group C——certain peritonea mesotheliomata,
Group D—probable pentoneal mesothehomaty Group E—repected
from pleural series. Group F—regected from pertoneal series Group
G—consecutive itecropsy cases of carcinoma ot lung Group H—con-
seculive necropsy cases excluding tumours m ¢hesl

o Sl 10w e b bl T ORI W 0 R
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wortent was 69, Asbestos bodies were tound 1
Iung ussue and oceastonally wahin hilar lyiaph
nodes  They were never [ound i the pleura,
within the wmout, ot w any other viseus Several
foct m tumours with granules ot brown srgment
were exanuned for asbestos fibres alter exposuie
to sulphuric acid (Gloyne, 1932), but noene was
seen.,

While many of the cases were known (o have
had asbestosis before death, the majority were not,
and asbestos bodies were an unexpected finding
on histological exumination Several cases gave no
history ot exposure to asbestos dust, and some of
these had very few bodies in the lungs {case 9
had onc asbestos body ; case 3 had two bodies),
and it is possible that a tempoiary, perhaps trivial,
exposure to asbestos dust had occurred, not neces-
satily related to industnal contact. It 1s of interest
that the association with asbestos bodies was not

ted to uny histological type, and the mixed
or libtous types were ncluded 1 the association
No evidence as to how asbestos bodies allect the
pleura and peritoncum was iound. Asbestos bodies
are common in sub-pleural parenchyma, but none
was tound within the abdominal viscera. It is pos-
sible that asbestos bodies and fibres might be
fragmented and destroyed in these arcas, but m
the cases in which brown bodies were found with-
in the ncoplasms, these appeated to be banal
hacmosiderin granules.

Mesotheliomata of the pleura have been pro-
duced after direct implantation of asbestos dust
into the pleural cavities of rats (Wagneir, 1962),
but the relevance of this to human pathology is
not clear.

This has in no sense been a clinical study, but
the short histories of these patients from the tme
of development of symptoms to death 15 a striking
feature (Tables I »nd 1I). It can also be seen that
the cases have vccurred over a nuinber ot years at
this Insutute, and there appears to have been no
decrease 1n recent ycars An additional study ot
patients who have had suigical biopsies of
tumours which appear to be mesothchomata is at
present in the course of preparation and it is
hoped to publish this shortly.

o8t

SUMMARY

A study of the pathology of 34 cases of primary
tumours (masothcliomata) of the pleura and
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peritoneun shows these to be distinet and recog-
ntzable neoplusms which can be distinguished
from primaty ulunomdla uf the lung or other
viscera

The association of these tumours with asbestos
bodies tn lung tissue 1s confliumed. Many ol the
cases gave no history of industrial exposure, and
it 15 possible that temporary or relatively trivial
cxposute may have occurred.

Once symptoms fiom the tumours have arisen,
the prognosis appears to be measured in moaths
rather than years.

My thanks uare due to Professor L. Domuch and
to Dr J C Wagner tor encouragement in the pie-
paratton of this work

The photographs were taken by Mr I King, to
whom my thanks are due, as also to Mrs ). Bamford
for the secretarial work, done with the assistance ot
an MR C grant

REFERLNCES

Campbudl, W N (1950} Plewial mesothelioma 4mer J Paih , 26
473

Enticknap, J B, and Smuther, W J |, (1964) Peruoncal tumours s
asbestosss, Drat, T Induste Med |, 21, 20,

Gloyne, S R (1932) The asbestos body Zancer, 1, 1351,

Godwin, M C (1937) Dilluse mesothdiomas with communt on thur
selation 1o localized fibrous mesotheliomas Cancer, 10, 2

Haunglon J §. Wagner, J C, and Swith, Man.ume (195)) The
detection of hyalutonse acid n pleural ﬂulda ot cases with dittuse
pleural mesothehomas Brit J eap Paili , 44, B

Kc.\l. E L. (1960) Asbestosis and abdomumnal neoplasms  Lancef,

12t

Klm]pcnr P, and R.Jhm C B (1931) Primary neoplasms of the
pleura  bich Path,

M»Cnughuy, W T.E (l‘)38) anary tumours of the pleuca J Park
Bact 517

Mdnﬂmkl’\m n and Prior, J T (1963) Mesothcliomas of the ploura
dich Path 75,236,

Smart, J , and Hmson, K T. W (1957) Pleural necoplasms Bryr J
Tuberc. ., 81, 319,

Wagner, 1. C (1960} Pioceedings of the Prosmocomosts Confesem e,
Johunnesburg, 1959, p 373 Ed, A J Orenstein Churdinll

London

(1962) Lxpenmental producuon of micsodichal tumouts of the

pleurd by anplantaiion of dusis 1n laboratory ammals Nature

(Loud ), 196,

—— Munday, D £, and Hanngton, 1 5 (1962) Thstochenucat

demonstration of hyaluronie acid 1n pleural mesotheltomas  J

Path Buct 88,73

Skeggs, C A, and Machand, P (1960) Diffuse pleural meso-

thehioma amd asbestos cxposwie 1 the north western Cape

Province, Brir J ondusty AMed | 17, 260

Wills, R A (1960) Puthology of Tumours, 3rd e¢d Bullerwnorths,
1 ondon

Winslow, D T, and Taylor, H B (1960) Malgnant peritoneal
m‘snllullom n A chintcopathological analysis o 12 futal cuses,
Cancer, 13,

ADDENDUM

Since this paper was submitted for publication
case 26 has been included in the series published
by Fnticknap and Smuther (1964) as their case
No 10 M.
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Clinical value of exfoliative cytology in neoplasia
of the lung

G. S ANDREWS

From the Departments of Pathology und T

The examination of vartous body fluids and secre-
tions for malignant cells has now become a well
recognized procedure in clinical laboratories. The
method certainly has its supporters and enthu-
siasts, who are obviously encouraged by the {re-
quent finding of positive cases. In neoplasia of the
lung, however, the published figures of posttive
ts vary {rom 20 1% (Bamiorth and Osborn.
1958) to 83 2% (Wulliams, 1961) for sputum, and
214% (Boucot and Sokolotf, 1953) 10 88 8% (Clerf
and Herbut, 1950) for bronchial sectetions, al-
though higher figures have been recorded where
sputum-inducing agents have been employed

The wide variation 1 these figures must be
explained, at least partially, by the selection of
patients and by differences in technique, especially
variation in the number of specimens examined
It 1s undoubtedly satisfying to identifly malignant
cells, but this often requires a prolonged search
and considerable knowledge and experience,
especially if diagnosis 15 based on the recognition
of individual cells, and it is worth considering
whether or not such detailed examinations are of
significant value to either patient or climicran,

The cstablishment of a reliable test for the early
diagnosis of cancer is constantly being sought, and
many climcians hoped that the presence of mahg-
nant cells tn the sputum mught be detected early
in the course of carcinoma of the bronchus, thus
providing a simple screcning test.  Although, un-
tortunalely, this has sometimes led to the examina-
tion being allowed to deteriorate into a ‘routing’
procedure on all patients admitted to hospital,
it is sull a matter worth nvestigating.

in this paper we have reviewed patients who
have had sputum, bronchial secretions, or pleuial
fluid examined for malignant cells and in whom
a diagnosis has been firmly established, in order
to see if such an cxamination can be regarded
as a reliable screening test in the early diagnosis
of cancer and to discover the significant value to
clinician and patient of the finding of maltgnant
cells 1n this material.

osu
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The patients have been under review tor two to
seven ycars

MATERIAL AND MFTHODS

We have reviewed 736 patients who were exanuned
tor malignant cclls in the sputum, bronchial secre-
uons or pleural fluid and 11 whom a clear diagnosis
had been established  These ncluded 223 cases of
bronchial carcinoma and 10 cases ot secondary
carcinoma of the lung The type of examunation
carried out on all the patients 1s shown tn Table 1.

TABLE |
ANALYSIS O MATERTAL EXAMINED IN THE 736 PATIENTS
REVIEWLD
|
Cuases ; Examination
349 | Sputum only
60 | Bionchial secretions only
4 \ Pleural fluid only
283 Sputum and bronchial secretions
2 ; Bronchial sceretions and pleurai flusd
23 Spuxum and pleural fluid
15 ' Sputum, bronchuil secretions, and pleural Nuid

1

Histological preparations of sputum were made by
collecting directly into Schaudinn’s fixitive, prepared
by mixing two parts of saturated mercunc chlonde
and one part of absolute alcoho!l immediately before
use  The specimen was left in fixative untl it was
firm enough to be handled with foreeps, then wrapped
o Ussue paper, translerred to a cassette and de-
hydrated, cleared, and embedded through graded
alcohols, benzene, and paraffin wax in the automatic
tissue  processor.  Durning blocking, the specimen
floated to the top of the wax and conscquently ths
top surlace was used for cutting Blocks were well cut
down and the sections were taken {rom the centre of
the matenal. These were routinely stained with
haematoxylin and eosin. This method was preferred
because of the ease with which the maternial was
handled and becavse the histological results are
directly comparable with those of tissue sections.

During examimation of the bronchwl tree through
the bronchoscope, bronchial secretions were collected
into a small trap tube attached to the suction appara-
tus The secrctions were sucked from the most suspi-
cious arca, They were fixed in freshly prepared
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