




PAUCICELLULAR OR FIBROTIC PATTERN
The paucicellular or fibrotic pattern is arguably the most
challenging pattern to evaluate in serosal biopsy samples
because of the potential for misdiagnosing benign processes
as malignant and, conversely, malignant tumours as benign.
Desmoplastic malignant mesothelioma (DMM) is an under-
recognised variant of malignant mesothelioma that can be
deceptively bland. This subtype, which accounts for 5–10% of
malignant mesotheliomas, most commonly affects the
pleura.76–78 Its banal appearance belies the aggressive nature
of this tumour.

DMMs are characterised by dense paucicellular hyalinised
collagen amid which spindle or stellate tumour cells, often
associated with slit-like spaces, are arranged in a storiform or
patternless arrangement (fig 13).76 79 This appearance should
comprise at least 50% of a tumour to be designated as
DMM.54 Sarcomatoid foci are usually present, but may be
quite small and difficult to detect without adequate
sampling. Epithelioid foci can be occasionally seen. The
presence of frankly sarcomatoid areas, in conjunction with
one or more of the following, is considered highly specific for
DMM: bland infarct-like necrosis, invasion of chest wall

Figure 12 Biphasic synovial sarcoma metastatic to the pleura showing
epithelioid cells interspersed with sarcomatoid foci.

Figure 13 (A) At low magnification, this desmoplastic malignant mesothelioma appears deceptively bland with features reminiscent of fibrous
pleurisy. The invasion of chest wall adipose tissue by spindled tumour cells is seen at the bottom of the field. (B) Higher-power view of (A) showing
fascicular arrays of hyalinised collagen amid which mildly atypical spindle cells infiltrate fat. (C) Sarcomatoid region of a desmoplastic malignant
mesothelioma showing diffuse invasion of chest wall skeletal muscle. (D) Desmoplastic malignant mesothelioma invading pulmonary parenchyma. In
this example, tumour spreads into the lung as intra-alveolar plugs in a peculiar bronchiolitis obliterans-organising pneumonia-like pattern. (E) Pan-
cytokeratin staining of the tumour in (A) highlights invading tumour cells within adipose tissue of the chest wall.
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adipose tissue or skeletal muscle or lung, and distant
metastases (fig 13).80

Immunohistochemical findings
Traditional mesothelial markers do not typically stain DMM.
The opposite problem is seen with pan-cytokeratin, which
stains both neoplastic mesothelial cells in DMM and
entrapped reactive mesothelial cells in fibrous pleuritis. The
utility of immunohistochemistry analyses in the diagnosis of
DMM instead lies in ability of pan-cytokeratin to highlight
invasive tumour cells within pulmonary parenchyma or chest
wall skeletal muscle or adipose tissue (fig 13).

Differential considerations
Adherence to the four previously mentioned criteria permits
separation of DMM from its main differential consideration,
chronic fibrous pleuritis, in most cases. Other features that
may aid in the distinction include elongated capillaries
perpendicular to the pleural surface and zonation, both of
which are seen in reactive pleuritis but not in DMM (fig 14).80

Zonation refers to the phenomenon in which the degree of
cellularity and atypia is highest near the serosal surface and
trails off toward the chest wall.

Desmoplastic malignant mesothelioma can occasionally
show basketweave-like areas reminiscent of pleural plaque.
Storiform growth, which is common in DMM, is not a feature
in pleural plaque.39

Localised fibrous tumour of the pleura, with its whorls and
haphazard arrays of keloid-like collagen, may be potentially
confused with DMM, particularly in small biopsy specimens.
Localised fibrous tumour, however, typically has a distinctive
pedunculated appearance and, contrary to DMM, is usually
CD34 positive and cytokeratin negative.81 The rare entity
known as calcifying fibrous pseudotumour of the pleura also
shows densely hyalinised collagen, but unlike DMM,
additionally features psammomatous or dystrophic calcifica-
tions.82

OTHER PATTERNS
Several unusual forms of malignant mesothelioma have been
described. Small-cell malignant mesothelioma bears a resem-
blance to small cell carcinoma and other small round cell
tumours, such as primitive neuroectodermal tumour (Askin’s
tumour) and lymphoma.83 84 A targeted immunohistochem-
ical approach using markers such as TTF-1, LCA and CD99
may aid in the distinction.

Lymphohistiocytoid malignant mesothelioma features
large histiocytoid cells with moderately abundant pale

cytoplasm and a dense accompanying lymphoplasmytic
infiltrate.85–87 Although this entity may be confused with
lymphoma and inflammatory pseudotumour, careful exam-
ination will usually show cytokeratin-positive sarcomatoid
tumour cells in the background or areas more typical of
SMM.

CAVEATS TO THE DIAGNOSIS OF MESOTHELIAL
LESIONS
With the availability of immunostains, the problem in
evaluating cytological specimens lies not so much in the
distinction between malignant mesothelioma and metastatic
carcinoma but in the separation of malignant mesothelioma
from reactive mesothelial proliferations. As there is signifi-
cant overlap between the cytological appearance of reactive
and neoplastic mesothelium, it remains my practice, and that
of a number of others, not to render a diagnosis of malignant
mesothelioma solely on the basis of cytology specimens.39 88

Given the prognostic and potential medicolegal implica-
tions of a diagnosis of malignant mesothelioma, a lack of
certainty as to the diagnosis on small biopsy specimens
should prompt a request for a larger tissue sample, preferably
one which allows for assessment of invasion of subjacent
tissues, such as chest wall or omental fat. A small percentage
of tumours remain indeterminate even after extensive
examination with ancillary techniques. In most cases,
however, by using an integrated approach of clinicoradio-
graphic, histopathological and ancillary techniques, the
distinction between malignant mesothelioma and its mimics
can be made with confidence.
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Take-home messages

N Given the histological overlap between malignant
mesothelioma and other malignancies that involve the
serosal membranes, the use of ancillary techniques
such as immunohistochemistry is warranted.

N As there is no single uniformly sensitive and specific
immunomarker for malignant mesothelioma, it is a
good practice to use a panel of immunostains that
includes both mesothelial-associated and carcinoma-
associated markers.

N Desmoplastic malignant mesothelioma can be decep-
tively bland. Foci of sarcomatoid growth, bland
necrosis, invasion of chest wall tissue and a lack of
zonation are features that help to distinguish desmo-
plastic malignant mesothelioma from reactive pleuritis.

N Because of the therapeutic, prognostic and potential
medicolegal implications of a diagnosis of malignant
mesothelioma, a conservative approach is best,
especially when interpreting small biopsies.
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