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The pathology of mesotheliomata and an analysis 
of their association with asbestos exposure

O E R M O T  O ’ B H O U R 1 H A N E
Ftom the Depanment of Pathology, The London Hospital Medical School, and The Bemhiud Baton¡nsiituw of Pathuhn-y

Pn nary tumouis ol serosal membianes ate un­
common and their diagnosis is ditlicult. Scveial 
authoiities deny that they are moie than rate 
eunosuies (Willis, I960 , Smait and Hinson, 1957) 
The pathology ot pleuial tumours was defined by 
Klemperci and Rabin (1931), and their gencial 
division into localized (usually fibrous) and diffuse 
(usually epithelial) tumouis still obtains. Since 
Godwin (1957) laid down strict criteria lor plcwa) 
tumours and Winslow and Taylor (1960) fot peti- 
toneal, the diagnosis of these neoplasms has be­
come more common (McCaughcy, 1958 ; Mangui- 
kian and Prior, 1963). The association between 
pleural tumours and exposure to asbestos was fust 
noted by Wugnci (1960) in South Atiica, and this 
woik has been extended subsequently (Wagnei, 
Sleggs, and Maichand, I960)

The piesent repoit concerns a review' of ail the 
cases recorded as primary dill use tumours of the 
pleuia or peritoneum (mesothehomata) m the 
necropsy files of the Bernhard Baron Institute ot 
Pathology at The London Hospital The dates 
covered hy this review were trorn 1917 to 1962 
inclusive In all cases necropsy protocols and 
histological slides were available for study

Strict criteria are essential in the diagnosis of 
these tumours, ar.J the first ot these is that a full necropsy examination should fail to find a primary 
tumoui within the viscera. Suspicious lesions, such 
as bronchial thickening or stenosis, or gastric 
ulcers, must be histologically examined before 
primary carcinoma of these sites can be excluded, 
jn the absence of histological examination ol such 
lesions, the ease cannot be accepted as a pumary 
tumour of serosal membrane

In addition, the morbid anatomy of meso- 
’-'cUoma must be fulfilled, that is, tumour spread 

ughout the pleura or peritoneum as a diffuse 
‘ • hite or giey-ycllow firm tissue, or dis- 

n -''nt nodular plaques. The tumour 
' firm in consistency but may 

foci within it. Tumour is 
ore than one serosal cavity,

and cfiusjons, sometimes mucoid, me often associated
Underlying viscera are larely invaded to any 

depth, so that m the gut, tor example, it is most 
unusual loi the tumour to extend through the 
musculaiis piopria Both the serosal suiface and 
the outer millimetre or two of muscle ate com­
monly involved. Lymph node métastasés are com­
mon, but parenchymal métastasés in the visceia 
aie iare When such parenchymal lesions are pre­
sent it has been found that the viscus has usually 
been surrounded by tumour, and I have accepted 
a small number ot cases with such parenchymal 
lesions as mesothe/iomata, since lelrograde 
lymphatic peimeation was thought to be a more 
plausible mechanism of spread than haemalo- 
genous dissemination. In no instance were 
paicnchymal lesions widespread, and usually they 
were icprcscntcd by solitary lesions in the adienal, 
pancreas, or liver.

Métastases in bone were never found within the 
right femur, which had been examined in all cases, 
and were restricted to the vertebral bodies and 
ribs, it was felt that direct invasion of bone was 
the most likely mechanism of spread to these sites. 
In no case were bony lesions found which were 
not m continuity with the serosal tumour.

In addition to its 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 
seiosal 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 elsewhere is of a single layer of cells, often 
detached from neighbouring cells and with occa­
sional single cells lying loose in the lumen. The 
second pattern, also of epithelial type, is that of 
solid groups of cells without clear tubule forma-

268



jig. 1. Case 2. Typical epithelial type of mesothelioma Shows loosely formed tubules with irregular outer bouk'is The tubules arc lined by a single layer of cells, with numeious epithelial jolds and papdtae; when these are not sectioned thiough their stalks, the appealance of tells lying jree m lumina is given. Haeniatoxylin and cosin, 
x 130.

fig. 2. Case 17. Solid epithelial-type tumour invading between voluntaiy muscle fibies of intercostal muscle. HaematoxyUn and eosin, X 220.

FIG. 3. Case 17. Same area as in Fig. 2. Retkuhn fiores arranged around gioups oj tumour cells, and, in i entre of field, around single cells. Voluntary muscle fibres m top left corner. Gornorfs reticuUn preparation, X 120.
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ifbn, but m these the iclieulin libris show an 
alveoLu 01 liubeculur pattern not detectable with 
h a en u to \y h n  atul eosm (lugs 2 and 3)

In these types of tumour, the stroma between 
the groups ot cells is unremarkable , it may be 
hyaline but js  moie commonly composed o f  
cellular connective tissue with small inconspicuous 
fibroblasts (fibiocytes) Cytologically, it does not 
appear to be neoplastic and is similar to the 
connective tissue of any carcinoma

The malignant mesothelial cell of epithelial type 
is huge and polygonal, with amphophilic cyto­
plasm—occasionally eosinophilic—with clear cyto­
plasmic membranes. The nucleus is round, occu­
pies about one-third of the cell, and shows a loose 
vesiculai arrangement of chromatin The nucleai 
membrane may be folded or crenated, and a large, 
round eosinophilic nucleolus is a very common 
feature (Fig 4) ; multiple nucleoli may be found 
Small intracyiopJasmic vacuoles are focally pie- 
sent in many lesions, and occasionally a single

FI.Q 4. Case 17. Loosely-Joi med group of tiimoiu (ells in the pleura. Cells aie huge, with abundant amphophilic cytoplasm. Nuclei show prominent eosinophilic nucleoli, and the central cell shows a hided nucleai membrane. Haemutuxyhn and eosm, x 600.

no. 5. Case 13. Epithelial-type area in pleural tumoiu. Lcuge cytoplasmic vacuoles have displaced the nuclei ectentrua/ly. The peripheral rims of the vacuoles shun mehuhiomatically (violet) with thionin. Haematoxyhn and eosm, x 750.

large vacuole appears to distend the cell and dis­place the nuclei to an eccentric peripheral position 
so that the tells look like tat cells (Fig 5). These 
vacuoles do not stain as epithelial mucin with 
periodic acid Sthill or mud-carmine but may react 
metachromaticaUy with various stains (see later). 
Widespread massive necrosis is uncommon, but 
small microscopic fod  of eosinophilic necrosis are 
quite fiequem Mitoses are rarely found, but 
double-nucleated and even multinudeated tumour 
cells aic not uncommon. The cells may vary to 
some degree in size, but the general appearances 
aie those of even regularity. Even the largest cells 
have the same chaiacteristics as those already 
described, and pleomorphism (in so far as vana- 
tion in staining and shape is concerned) is absent 

Psammoma bodies, stromal calcification or ossi­
fication within the tumour were never seen. 
Lymphatic permeation was observed in a few 
cases.
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FIG. 6. Case 10. Pleural tumour. The central cells are spindle-shaped but still show vesicular nuclei and eosino­philic nucleoli, ilaemutoxylin and eosm, 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 eosinophilic 
nucleoli are common (Fig. 6). The cells are also in 
paialle!, loosely arranged in indistinct fascicles 
that gently fuse into each othei, unlike the angled 
intersections of the leiomyosarcoma or fibro­
sarcoma. On transverse sections the fascicles are 
often clearly rounded and slightly whorled Occa­
sionally the cells are arranged parallel to the 
surface of the undo lying viscus with little or no 
fasciculationReticulin fibres surround these cells in a closely 
woven meshwork of thin strands, and occasionally 
the fibics arc thick, dense, and brown. The lattci 
are found in acellular, hyaline areas, which aie 
common in these tumours. Mitoses are uncom­
mon, but a few tumours show areas of pleo- 
morphism with tumour giant cells and fiequent 
mitoses. Figure 7 shows the histology of a fibro- 
matous tumour with abundant collagen formation.

1'umouis of this (ibiomalois type wcic 
described by Klemperer and Rabin (1931) as 
forming a localized mass in the Serosal space, but 
all my cases showed ditfuse involvement of the 
pleuiu oi peritoneum. One case showed a huge 
mass in addition to dilluse involvement of the 
pleura.

Both epithelial and fibromatous elements weie 
found in 41% (14 cases), and both types might 
be found in the same microscopical field (Fig 12) 
in the same anatomical area oi in diflerent sites of 
tumour (Figs 8 and 9) All lesions in bone (direct 
invasion of veitebrae or ribs) were fibromatous in 
type (Fig. 8), often with epithelial type in all other 
lesions. Metastases in lymph nodes were usually of 
epithelial type irrespective of the type of the 
primaly tumour (Fig 9). It is possible that the 
structure of the organ may allcct the histological 
appearances of the tumour.

In contrast to mesothelioma, when a caicino- 
maious metastasis is present in bone, it is fre­
quently ‘scirrhous’, that is it shows a fibrous
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no. 7. Case 5. Fibwmatous pleural tumour. Collagenous tissue at top oj photograph, bijhunmutoty calls at bottom. The similarity of this area to benign plan al thickening {Fig. 11) n striking. Haematoxvlin and eosm, XllO.



Fig. 8
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iio. 8 Case 28. Fibionwtous tumour in vatebnd hod) Haemutoxvhn and eosin, X 80.
fig. 9. Same case as in Fig. 8. Epithelial-type turnout involving pericaidmni cmd shoun here invading myocatdnun Haennt'oxvUn and eosin, xllO.

stroma which may be the piedommant feature 
However, epithelial elements arc always locally 
present, and the entire lesion is not composed ot 
spindle-shaped cells without epithelial arrange­
ment.

In the gioup of pleural tumours, blocks of lung 
parenchyma were available in all. In the peritoneal 
gioup, blocks of lung were available in 16 cases. 
Asbestos bodies were looked for with haema- 
loxylin and eosin stains, and no additional stains 
wcie icquired 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 
it they had been looked for at the time of 
necropsy, or if multiple blocks of lung had been 
taken fiom the lungs

In a few cases, brown, homogeneous, lound 
bodies, which could not be identified, vveie found 
in the lungs. These have been recoided as quciies,

and have been counted as negative findings in 
calculations ol the incidence of exposure ro 
asbestos Only those brown bodies with classically 
described iealures of asbestos bodies have been 
accepted as such. A case was recorded as asbes- 
losis 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 
pleuiul mcsotheliomata On review of each case, 
2! cases were rejected from this series Many of 
these were adcnocarcinomata or oat-cell carcin­
omata of the lung, with predominant spread to 
pleural membranes. Widespread visceral meta- 
stases were usually present.

Seventeen cases were accepted. These have been 
divided into two groups: (A) Cases in which the 
morbid anatomy and histology were exactly 
typical of mesolhehomata (certain cases); (B) 
cases in which the morbid anatomy or histology 
showed features not typical, c.g., foci of pleo-
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muiphism 01 scanty visceral mctaslases, but in 
which the majority of the fealuies were classi­
cally those described and expected for mesothe- 
liomala (probable cases).Table i lists the salient pathological features of 
these pleural cases

Of the 21 rejected cases, 16 had lung tissue 
available. Of these, one case showed an asbestos 
body. This case was an unusual saicoma, involv­
ing lung, stomach, and pleuia, and was thought 
to be a neurofib]osaicoma

in Gioup A (seven cases) the age range was 37 
to 77 years, and asbestos bodies weie found in the lung in six cases. Only case 2 was known to have 
had asbestosis during life, with a long histoiy 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 bodies during necropsy and subse­
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 have 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 peritoneum in addition to the 
main plcui al lesion. Five of the seven showed

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

Invasion of soft tissue, defined 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 
pancieas, and case 6 one focus of tumour m an 
adrenal Each of these organs was suirounded by 
pei iloneal tumour.

In case 6, the omentum was replaced by tumour 
and was adherent to the lower border of the liver, 
in which several tumour nodules were situated 
Alt of these visceial 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 in 60% 
Lymph node metastases were less common (20%), 
and visceial tumours, probably due to diicct 
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- 
slases were in contact with serosal tumour so that 
direct invasion was likely. The tumour was exten­
sive in the pre-veitebral fascia and entirely 
encased the right lung. No epithelial elements were
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t i g . 10. Case 12 fibiomatous turnout between bionchin! nunoso (above) and< at tilage{below). Tint t endci s the diag­nosis of mesothelioma doubt] id. Tubular epithelial elements wete ptesent in the mam mass of tumour in the pleura. Haematoxylm and eostn, X 150,

found, >o mat vvhiic one cannot lirmly exclude 
fibiosarcoma of extrapleural tissue with secon­
dary extension to involve the pleura, it seems 
likely to be a primary tumour of the pleuia 

Jn two cases (10 and 12), in addition to exten­
sion of tumour into the interlobai septa (very com­
mon in mesothelioma) there was intrabronchia! 
spread of tumour. This suggests that the tumours 
were primary carcinomata of the lung, but a study 
of the histology reveals several peculiar fcatuies. 
The cells within the bronchus in both cases were 
spindle-shaped (Fig 10), despite pure epithelial 
type in the cxtrabronchial tissue in one case The 
intrabronchial cells inlerdigitated with bronchial 
muscle, and in one case theie was a polypoid pro­
jection into bronchial lumen The pleural element 
of these two turnouts was typical of other meso- 
thchomata, with epithelial or mixed histology. 
Some of the cells in intrabronchial tissue showed 
prominent red nucleoli, and J think these tumours

wcie piobably mcsotheliomata Putruuy caici- 
noma ol the bronchus with this histology might 
be found, usuallv*wilh sijuamous elements seen 
iathei than adenocuicinoma Mucin ol epithelial type i\as not piescnl m any of the tubules in these 
tumours. A piimary fibrosarcoma or leiomyo­
sarcoma of the bronchus was excluded because 
ol the distinct tubular elements within the tumour.

Apait from the three doubtful cases, a further 
case (case 14) showed unusual ieatuics The histo­
logy was hbromatous (umfoimiy) with no epi­
thelial elements The morbid anatomy was of a 
rounded massive tumour (16 cm. m diameter) with 
additional dilluse spread in both pleuial cavities 
oi sheets of white tumour The blocks may have 
been taken from the large mass of tumour, but 
theie was no evidence of any specilic pleural 
origin in the slides, nor did the cells show' the 
typical cytology ot pleuial tumour.

The other cases in gioup 13 weie, in general, 
similar to those in group A and are probably 
mesothehomata Some cases with bronchial 
tumour are probably mcsotheliomata, but pnmaiy 
carcinoma of the lung, although highly unlikely, cannot be firmly excluded.

In cases where no epithelial element is seen, 
fibrosarcoma of the pleura cannot be excluded 
The point is piobably unnecessarily pedantic, but 
1 feel that most hbromatous tumouis of the pleura 
can be recognized as being pleural in origin 
because of the cytology. In a few cases without 
this cytology, no pleural origin can be suspected, 
and although some fibromalous malignant 
tumours originating in pleura may not show this 
cytology, they could be classified as pleural on 
morbid anatomical grounds

Cases of asbcslosis commonly show fibrous or hyaline pleural plaques, and diffuse pleural thick­
ening may also be seen These must be dilleicnti- 
ated from mesothehomata, the hbromatous type 
of turnout being very similar to the benign 
thickening. Figuie 11 shows the histology ol 
benign pleural thickening in asbestosis, in which 
the visceral and parietal pleuial layers arc thick­
ened and luv.d The tissue is cellular, shows pio- 
minent loci of lymphocytes and plasma cells, and 
is identical to collagenous areas found focally in 
some of the hbromatous tumours (Fig. 7) How­ever, in the tumours, invasion of soft tissues and 
foci ol plump spindle cells were always found 
(Fig 13). Lymph node metaslases were raie in 
hbromatous tumours

The peritoneal group of tumours was similarly 
reviewed: 55 tumours weie studied and 17 
accepted as certain or probable mcsotheliomata
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h o . II. Gross pleural thickening jrom a case of asbestosis thought to be benign (not in seties). Photogiaph shows loosely at tanged collagen with injiammatoty cells aggre­gated at top and bottom. Compote with Fig. 7. Haema- toxyhn ami eosin, X 110,

The most difficult differential diagnosis was 
papillary cystadenocarcinoma of the ovary. As 
this is a common tumour, any case with the ovary 
enlarged by tumour, or with psammoma bodies or 
cilia present in the tumour on histological examin­
ation, was rejected from the series. Other tumours 
rejected were regarded as pnmary carcinoma of 
the stomach, pancreas, kidney, or adrenals.

Thirteen cases were classified as certain peri­
toneal mesotheliomata (group C) and foui as 
probable (group D). Table J1 lists the main 
features.

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 metastuscs were lc¿s com­

mon, as v\eie direct extensions into the viscera. 
Pine libiom alous tumouis weie not found

In group D, font cases were classified as prob­
ably mesothelia! In these cither the vytolugy wa> 
not typical of the gioup or foci of pleomorphtsm 
were found. Areas of necrosis were quite com­
mon. Two cases had lung available for study, and 
asbestos bodies were seen in one case (50%)

The absence of lymph node or liver metastases 
in a diffuse peritoneal neoplasm is veiy much 
against a pnmary tumour of the stomach, gut, oi 
pancreas. Pnmary ovarian carcinoma remains the 
sole differential diagnosis, and the points against 
such a diagnosis have aheady been given In some of these, tumour had spiead across the 
surface of one or both ovaries, but in no case 
was the ovary enlarged nor was tumour found 
within the ovarian cortex or medulla.

Several of the peritoneal group had been in­
cluded in a previous report (fCcal, 1960) Four of

f ig , 12. Case 16. Fibiomatous tumour abutting duectly on epithelial type tubules. There is no transition between the two t)pcs, and the appearances ate similar to those seen in malignant synovioma. Jluematoxvhn and eosint 
X 1 50.
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Keai’s cases hail had a necropsy examination, and 
I have classified three of these as petitoneal 
mesotheliomata

Of the 37 peiitoneal turnouts rejected as meso­
theliomata, J1 had lung tissue available, and m 
none of these were asbestos bodies seen.

DISCU SSIO N

The tumouis heie recoided are in accoid with 
those in the literature (Godwin, 1957; Winslow 
and Tayloi, I960) Theie weie no cases regarded 
as arising in the pericardium, although this was 
commonly involved by turnout which also 
involved the pleura or peritoneum.

Histologically, the mixed type, with epithelial 
and fibromatous elements, was most easily dis­
tinguished (Campbell, 1950), although occasionally 
the fibroblasts of young granulation tissue gave 
iisc to dtlliculty in iccognition and might easily be 
confused with the fibromatous element of a 
tumour If the pattern of indistinct 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. Foci of inflammatory cells wcie occa­
sionally piominent within the tumours, usually 
lymphocytes and plasma cells, but diffuse inllum- 
matory infiltrate was not seen

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

obvious (Fig J2) Epithelial type tumour  ̂
resembled adenocaicinomata, but the loose 
anangemcnl of the tubules, the regularity of the 
cells, the absence of epithelial mucin (P A.S slam), 
the infrequency of mitoses, and the cytology oi 
the cells all suggested the possibility of meso­
thelioma I think it is possible to be reasonably 
certain of mesothelioma when only a small piece 
of tissue rs available (biopsy). The most difiiculi 
diiTei ential diagnosis is inflammatory pleural 
thickening, and when small pieces of tissue are all 
that is available, then the differential diagnosis 
may be impossible.

Collagenous, acellular areas may be found in 
each In the cellular areas, the cells in inllam- 
matoiy thickening are usually less plump than 
those in a turnout, but unless invasion of muscle 
or vessels is seen, this can still be a difficult 
distinction. The epithelial type of reaction in in- 
flammatoiy lemons is usually restricted closely to 
the mesolheliat surface, but tubules with papillae 
and folds arc occasionally found.

Foci of inflammatory ceils aie prominent in 
benign (inflammatory) pleural thickening, but aie 
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 is extremely fine.

This differentiation reaches its most difficult 
point in cases of asbestosis, where fibrous pleural
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no. 13. Cose 6 The intact elastic membrane oj the vis- (cm!pleura > tins obliquely across the field wthfibtomatous Honour on eithei side oj it. Lung is above and to the light, and the turnout hei e has gi eatly thickened the normal thin tayei of (onnective tissue between elastic membrane and alveoli. Most pleuial mesotheliumata aic restilcted to the dentil shown here. Occasionally the most supci/ttial pul­monary alveoli aie invaded. The plump spindle-shaped cells below and to the lejt of the elastic membrane ate found hi alljib’omatous mesothehomatu, although often only piesent in foci between less cellular tolkigenaits areas. Compare with Figs. 7 and 11. Wi igert's elastic tissue slum, counter- stained with Van Cieson, x 120.
thickening may cover a lung (Fig. 11). Jn the 
series presented here, the presence of metastases 
in lymph nodes was of ciucial assistance in this 
distinction, but in all the necropsy cases, wheie 
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 
iemovable by exposure to hyaiuronidase, is strong 
evidence in favour of mesothelioma. This, of

co use, ix only applicable unen sunn loi cpiihclu' 
nuicm aie negative ( PAS  oi Southgate s muci- caimme}. They suggest that the sub--.Unce respon­
sible toi the meuichionusui is hyaluronic uud, 
pioduccd by the mesoihehal cells, and a ieatuie 
oL mesolhcliomaia

Hyaluronic acid is soluble in water (and in 
foimol saline), and as most ot the tissues of this 
study were formoi lixcd, this reaction was not 
found in my cases. In four cases, ‘nctathi omatie 
blaming was shown with ihionmc, the nvela- 
chromatic material being situated within iniut- 
cytoplasnuc vacuoles (Fig 5), the slams foi epi­
thelial mucin showing no reaction m these areas

While this reaction probably is important m 
the recognition of mesolheliomata, caution must 
be e\eieiscd in the intei pretauon of mela- 
chromasia A floiid, mucoid, stromal lcaction 
elicited by invasive caicinoma or by inflammation 
of the pleura may also exhibit similar meta- 
chromasia, and I feci that the matenal must be 
inti acellular to be of significance fiom the poini 
of \iew of mesothelioma Haungton, Wagner, and 
Smith (1963) have suggested that quantitative bio­
chemical estimation of hyaluionic acid in pleuial 
or peritoneal fluid may give diagnostic results, the 
levels being higher in cases of mesothelioma than 
in inflammatory or neoplastic lesions involving 
serosal surfaces.

Wagner (I960) fust suggested an association 
between mesotheliomatu and exposure to asbestos, 
and this study confirms this association As a con­
trol group, the cases rejected from the senes were 
used, and the results show a clear significant 
difference in incidence (Table III).

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

TABLE HI
Asbestos Fibrosis Cjscs withGroup Available Bodies or ol Asbestos BodiesFibres Lung or Fibres (%)

A 7 6 s 8 *•
B 10 1 2 10
C M 7 6 61
D 1 0 50
E 16 I 0 6 5
F II 0 0 0
G 50 3 0
H so 0 0 0

Group A—certain pleural mesotheliumata Group B— probable pleural mesolheliomata Group C—certain pen*oncaI mesolheliomata. G roup D —probable peritoneal mcsolhchomaia Group E—rejected from pleural series. Group F—rejected Trout peritoneal series Group G —consecutive necropsy cases o f carcinoma ot Jung G roup  }{—con­secutive necropsy cases excluding tumours m chesi



mortem was 6 “,, Asbestos bodies ueie lound in 
lung tissue uiui occasionally within hilai lymph 
nodes i hey weie novel lound in the pleuia, 
within the lunuuit, oi m any olhei viseus Seveiul 
loci in tumours with gianulcs oi. brown figment 
woie examined for asbestos hbres altei exposuie 
to sulphuric acid (Gloyne, 1932), but none w'as seen.

While many of the cases were known to have 
had asbesiosis before death, the majority were not, 
and asbestos bodies were an unexpected finding 
on histological examination Sevcial cases gave no 
histoiy ot exposure to asbestos dust, and sonic of 
these had vciy lew bodies in the lungs (case 9 
had one asbestos body ; case 3 had two bodies), 
and it is possible that a tempoiary, perhaps tiivial, 
exposure to asbestos dust had occurred, not neces- 
sanly related to industrial contact. It is of interest 
that the association with asbestos bodies was not 
'estiicted to any histological type, and the mixed 
or libious types were ineluded in the association 
No evidence as to how asbestos bodies allcct the 
pleura and peritoneum was iound. Asbestos bodies 
are common in sub-pleural parenchyma, but none 
w'as lound within the abdominal viscera. It is pos­
sible that asbestos bodies and fibres might be 
fragmented and destroyed in these areas, but in 
the cases in which brown bodies were found with­
in the neoplasms, these appealed to be banal 
hucmosidcrin granules.

Mesotheliomata of the pleura have been pro­
duced after direct implantation of asbestos dust 
into the pleural cavities of rats (Wagnei, 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 lime 
of development of symptoms to death is a striking 
featuie (Tables I »nd II). Jt can also be seen that 
the cases have occurred over a number ot years at 
this Institute, and theie appears to have been no 
decrease in recent years An additional study ot 
patients who have hud suigical biopsies of 
tumours which appear to be mesotheliomata is at 
present in the course of preparation and it is 
hoped to publish this shortly,

SUMMARY

A study of the pathology of 34 cases of primary 
tumours (mesotheliomata) of the pleura and

27.' /), n n u i  U ' l ! H u m  i l tmie

peritoneum shows these to be distinct and recog­
nizable neoplasms which can be distinguished 
Horn pnnuiy cuicinoniata of the lung or other viscera *

I he association of these tumours with asbestos 
bodies in lung tissue is confumed. Many ot the 
cases gave no histoiy of industrial exposure, and 
.t is possible that temporary or relatively trivial exposuie may have occuried.

Once symptoms ftom the tumours have arisen, 
the piognosis appears to be measured in months 
lather than years.

My thanks are due to Professor I. Domuch and to Dr J C YVagnci ioi encouragement in the p>c- paration of this workThe photographs were taken by Mr J King, to whom my thanks are due, as also to Mrs J. Bamford for the secretarial woik, done with the assistance ui an M R C grant
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ADDENDUM

Since this paper was submitted for publication 
case 26 has been included in the series published 
by Enlicknap and Smither (1964) as their case 
No 10 M.



irHAant c i* a-*o**-‘V- #»***• '“
ISK ■ *4.1* -*»*-««•• ->

(IV M ), 19, 27V
h

Clinical value of exfoliative cytology in neoplasia
of the lung

G . S A N D R E W S  A N D  T.  R O S S E R  
f io / n  tire D ep a rtm en ts  o f  P a th o lo g y  and  T h o ra c ic  S a t ie t y ,  St. W o o io s  H o sp ita l,  N ew p o rt , M o n .

The examination of various 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 fre­
quent finding of positive cases. In neoplasia of the 
lung, however, the published figures of positive 
tcsults vary from 20 1% (Bnmlorth and Osborn. 
1958) to 83 2% (Williams, 1961) for sputum, and 
21% (Boucol and SokolotT, 1955) to 88 8% (Clerf 
and Herbut, 1950) for bronchial scctetions, al­
though higher figures have been recorded where 
sputum-inducing agents have been employed

The wide variation in 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 is undoubtedly satisfying to identify malignant 
cells, but this often requires a prolonged search 
and considerable knowledge and experience, 
especially if diagnosis is based on the recognition 
of individual cells, and it is worth consideiing 
whether or not such detailed examinations are of 
significant value to either patient or clinician.

1 he establishment of a reliable test for the early 
diagnosis of cancer is constantly being sought, and 
many clinicians hoped that the presence of malig­
nant cells in the sputum might be delected early 
in the coui sc of carcinoma of the bronchus, thus 
providing a simple screening test. Although, un- 
toilunalely, this has sometimes led to the examina­
tion being allowed to deteriorate into a ‘routine' 
priKcduic on all patients admitted to hospital, 
it is still a matter worth investigating.

In this paper we have reviewed patients who 
have had sputum, bronchial secretions, or plcuial 
iluid examined for malignant cells and in whom 
a diagnosis has been firmly established, in order 
to see if such an examination 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 malignant 
cells in this malciial.

The patients have been undci review' tor two to 
seven years

MATERIAL AND M FTHO DS

Wc have reviewed 736 patients who were examined 
tor malignant cells in the sputum, bronchial secre­
tions or pleural fluid and in whom a clear diagnosis 
had been established These included 223 cases of 
bronchial carcinoma and 10 cases ol secondary 
carcinoma of the lung The t>pc of examination 
carried out on all the patients is shown in Table I.

T A B L E  I
ANALYSIS or MATERIAL EX AM IN ED IN  TH E 736 PATIENTS REV IEW ED

Caws. Examination
349 Sputum only60 ! Uionchul secretions only4 j Pleural fluid only283 I Sputum anti bronchi.it secretions2 ! Bionthia) secretions and pleura! Iluid23 Sputum and pleural fluid15 1 Sputum, bronchial secretions, and pleural fluid

1

Histological preparations of sputum were made by 
collecting directly into Sehaudmn’s fixttive, pieparcd 
by mixing two parts of salinated mercuric chloride 
and one part o! absolute alcohol immediately before 
use The specimen was leit in fixative until it was 
firm enough to be handled with forceps, then wrapped 
in tissue paper, transferred to a cassette and de­
hydrated, cleared, and embedded through graded 
alcohols, benzene, and paraffin wax in the automatic 
tissue processor. During blocking, the specimen 
floated to the top of the wax and consequently tins 
lop sin lace was used foi cutting Blocks were well cut 
down and the sections were taken from the centre ol 
the material. These were routinely stained with 
haematoxylin and eosin. This method was preferred 
because of the ease with which the material was 
handled and because the histological results arc 
directly comparable with those of tissue sections.

During examination of the bionchial tree through 
the bronchoscope, bronchial secretions were collected 
into a small trap tube attached to the suction appara­
tus The secretions were sucked from the most suspi­
cious area. They were fixed in freshly prepared

l 279


