Burspean Fournal of Cancer Viol, 324, Mo. 2, pp. 755-255, 1996-
Copyright © 1986 Elsevicr Sticnce Lol All tighes rescreed
Princed ia Great Britein

0959-8049/98 $15.0040.00

(4959-8049(95)00574-9

Original Paper

Well-differentiated Papillary Mesothelioma of the Peritoneum:
' A Separate Entity

K. Hoekman,' G. Tognon,* E.K.J. Risse,> C.A. Bloemsma® and J.B. Vermorken!

'Departments of Medical Oncology and 2Pathology, Academic Hospital Free University, de Boelelaan 1117,
1007 MB Amsterdam; and *Department of Gynaecology, Twenteborg Haspital, Zilvermeeuw 1, 7600 SZ
Almelo, The Netherlands

Three female patients with a diffuse well-differentiated papillary mesothelioma of the peritoneum are
presented, They did not have a history of exposure to asbestos. The peritoneal biopsies were studied
extensively, including electron microscopy, nuclear morphometry and DNA ploidy analysis. The
results from these more sophisticated investigations confirmed the mesothelial origin and further
characterised these lesions, One of the 3 patients has continuing elevated serum CA-}25 levels, which’
increased transiently during and after pregnancy. All 3 padents have done well without therapy, 2
patients being alive and non-symptomatic 6 and 7 years after the initial diagnosis, It is important to
distinguish this disorder from the malignant diseases of the peritoneum and the ovary. In view of the
indolent course of this subtype of mesothelioma, avoidance of treatment is justified unless there is

evidence of progressive disease.
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INTRODUCTION

MesoTHELIOMAS originating from the peritoneal surface of the
abdomen are rare neoplasms and account for approximately
one third of all mesotheliomas [1, 2). Most are either solitary
and benign or diffuse and malignant [1]. Diffuse malignant
peritonzal mesotheliomas occur mosty in men and are associ-
ated with asbestos exposure. These are aggressive tumours,
with the lifespan from onset of complaints being 3 to 12
months despite intensive therapy [3, 4}. Less than half the
peritoneal mesotheliomas have been described as well-differ-
entiated papillary mesothclioma (WDPM) of the peritoneum,
This subtype has been recognised as being much less aggress-
ive, It is important to disdnguish this umour from malignant
mesotheliomas because of differences in ¢pidemiology, clinical
behaviour, weatment and prognosis [5-8). WDPM is more
requent in women, not associated with asbestos exposure,
and may appesr a5 single or mulriple lesions. These peritoneal
abnormalities are often discovered incidenrally during surgery
for other reasons and only a minority of patients may have

abdominal complaints, which could be assaciated with this
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disorder. The macroscopic and mictoscopic appearance of
this tumour may sometimes offer diagnostic problems. We
describe 3 patients with WDPM, 1 with persistently elevated
sertm CA-125 levels, 2 with a long-term follow-up.

PATIENTS AND METHODS

FPatient 1

In 1989, a 44-year old woman was admined to another
hospital with acute abdominal pain, During the appendec-
tomy (on examination: appendicits), muldple small lesions
were seen in the pouch of Douglas and one, located at the
mesentery of the colon, was biopsied. The local pathologist
diagnosed the marerial as a well-differentiated papillary pro-
liferation, probably a papillary mesothelioma. A second lapar-
otomy with omentectomy and hilaterel oophorectomy fol-
lowed and. a multifocal WDPM, present in ail the cemoved
specimens was confirmed. Abdomipal fluid also contained
WP M-like material, The patient was referred 1o our hospital
for evaluation and consideration of further treatment. Physical
examination, including gynaecological examination and intra-

" vaginal uloasonagraphy, was unremarkable. An addigenal

abdominal CT scan did not show any abnormalides. Serum
CA-125, measured before and after the second laparotomy,
was normal and remained normai afterwards (<30 U/ml).
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The pathology specimens were. reviewed and the diagnosis of
WDPM was confirmed. After a follow-up of 6 years without
therapy, the patient is stll without symptoms of disease. All
examinations have remained negative.

Patient 2

In 1988, a 30-year old woman, 24 weeks pregnant, was’
admitted to another hospiral with abdominal pain. The results
of physical examination were suggestve of appendicitis and
appendectomy was carried out. This confirmed the diagnosis.
During surgery, abnormal proliferations were noticed on the
right ovary and on the sutface of the uterus, and were biopsied.
The pathologist deseribed the marerial as “omentum-like tis-
sue, probably of reactive origin”. Semun CA-125 was elevated
at 1170 U/m}, increasing to a maximum of 1660 U/ml 3
months after the delivery, Postpartum, because of persistently
high serum CA-125 values (£1600 Ufml), a laparoscopy was

performed and .ovarian and peritoneal biopsies were taken. -

‘The same lesions were observed as mentioned above and the
diagnosis of WDPM was made. This was confirmed by an
external panel of expert pathologists. The patient was followed
up without therapy. In-August 1990, she gave birth to a
second child and, after the delivery, an impressive gradual
increase of serum CA-125 to 2 maximum value of 13000 Ulml
was cbserved. Therefore, a new diagnostic laparoscopy fol-

lowed in January 1991. The diagnosis was again WDPM and

she was referred to our hospital for 2 second opinion, Physical
examination was unremarkable as was an abdominal CT scan.
The hizological diagnosis of WDPM was confirmed on repeat
review. Despite the persistent elevation of serum CA-125, no
therapy was given. After a follow-up of 7 years, the patient
remains well, Serum CA-125 values continue to be elevated
{150-400 U/mb), but all other examinations are negative.

Pariem 3 .

in February 19953, a 36-vear old woman undenrwent surgery
for a solitary hepartic lesion. She had had abdominal pain in
the right upper quadrant for almost 6 months. A CT scan
showed & lesion in the left liver lobe, She had used oral
contraconceptives for about 12 years. Surgery was done and a
7 cm hepatic tumour was resected, which proved 1o be focal
nodular hyperplasia (“pill adenoma™). During the operation,
multiple lesions were seen on the surface of the Jiver and
the diaphragm. These were biopsied. The pathology showed
WDPM. All further examinations, including serum CA-125
lavels, were negative and have remained so.

Histopachology

All slides were reviewed by the Mesothelioma Panel of The
Netherlands. Additdonal (immuno)histochemisty, electzon
microscopy, quantitative pathelogy and DNA flow cytometry
were used o cstablish the dafinitive diagnosis. Formalin-fixed
paraffin embedded 1issue specimens were available from all 3
patiens. Additional sections were cut for conventonal his-
tology and stained for glycogen [periodic acid Schiff (PAS)],
mucin (PAS-diastase, mucicennine, Alcian Blue), and for
hyaturenic acid (hyaluronidase/Alcian Blue), For immunop-
eroxidase staining, 4 yun thick sections were cut and mounted
on poly-L-lysine coated glass slides, deparaffinised, rehydrated
and treated with 0.5% hydrogen peroxide in methznol to
block endogenous peroxidase-activity.

The primary antibodies pan-keratin, vimentin VG, cpithelial
membrane antigen (EMA) (Dakopatts, Denmark), CA-125

(Thamer, The Netherlands) and carcinoembryonic ‘antigen
{CEA) (a gift from the National Cancer Institute, The
Nethetlands) were applied for 1h ar room temperature in
moisture chambers. Sections 1o be Jabelled with pan-keratin
were first digested with trypsin. Labelling with vimentin was
preceded by 10 min boiling in a microwave, and pronase was
applied for CA-125, These steps were omitted for the other
immunostains, Avidin-biotin-peroxidase complex was then
added. Sections were developed with diaminobeanzidine for
3 min, counterstained with haematoxylin and mounted with
depex [9]. ’

Tissue for transmission electron microscopy was obtained
by reprocessing selected areas of paraffin-embedded material.
This was deparaffinised, washed in 0.1 M cacac-dylate buffer
and post-fixed in 2% osmium tetroxide in the same buffer,
Representadve areas of 1 pin sections, which had been stained
in Toluidine Blue, were examined. Mesothelial differentiation
was defined by the presence of prominent surface microvilli
[6].

The haematoxylin and eosin stained secdons were used for
morphometry. The mean nuclear area (MINA) was studied
with the PRODIT® digitising video overlay system (BMA,
The Netherlands) equipped with an automated motorised
scanning stage for systemaric random sampling. MNA was
calenlated from measurements of up to 50 nuclei in all cases
using a final on screen magnification of 3000x. For pleural
mesothelizl lesions, a MNA of <40 pm* correlates with a
benign profiferaton, and a MNA of >50 wm? with malig-
nancy (unpublished resulrs), .

For DNA flow cytometry 50 pm sections were cut from the
paraffinembedded tissue blocks. Single nuclear suspensions
were made as described previously [10). DMA ploidy was
categorised as diploid with 2 DNA-index (DI) = 1.00, and as
aneupleid il 1.00 < DI < 1.90 or DI > 2.10. The DI is the
relationship berween the GO,1 peak of the aneuploid cell cycle
and the GO,1 peak of the diploid cell cyele,

RESULTS
Light nucroscopy
A uniform papillary pattern was found, The papillae were
coarse or branching. Their surface was covered by a single
layer of mesothelial cells with only slight cellular arypia (Figure
1). Mitoses were not found. The centres of the papillary

branching papitlac covered by mesothelial cells (HE x 90).
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a single layer of mesathelial cells with only slight cellular

atypla. No mitoses are present. The centre of Joose fibrous

tissue contains some lymphacytes, foam cells and fibrosis
(HE % 360).

projecdons consisted of loose fibrous tissue which contained
lymphocytes, some foam cells and fibrosis (Figure 2).

Histochemismy

The PAS-reaction was positive, abrogated with diastase.
Alcian blue stained the brush border and the matoix of the
papillae; this was reduced by hyaluronidase. The mucicarmine
staining was negative (Table 13,

Immunochistacherisery

Pan-keratin showed strong positivity in all cases. Vimentin
was also posidve. CA-125 and EMA were negative in padent
I and 2 and positive in patient 3. CEA was negauve in all
patients (Table 1}.

Electron nticroscopy
In all 3 patients many microvilli and desmosomes were seen
(Figure 3).

Table 1, Results of (immuno)histochemistry, electron microscopy,
nuclear morphomeny and DNA flow cytomeny of WDPM

Patieny 1 Patient 2 Patient 3
Alcian Blue + + +
with hyaluronidase - - -
PAS + +! +
PAS-diastase - - -
Mucicarmine - - -
Keratin + * +
Vimentin + . + +
EMA - - +
CA-125 - - +
CEA - - -
MAI 0 0 0 ]
EM inicrovilli microvilli mictavilli
MNA 27.4 36.5 n.d.
FC diploid . . aneuploid

WDPM, well-differcntiated papillary mesothelioma; MAY, miwdc
activity index; EM, <Jecron microscopy; MNA, mesn nuclear area
(um®); FC, flow cytomeny; n.d., not done.

Weﬂ-diﬁerentiatgd Peritoneal Mesothelioma . - - 257

i LT T e ol

Figure 3. Electron micrograph of the surface of WDPM show-
ing many microvilll and desmosomes, confirming the meso-
thelial origin of the epithelial lining cells (%22 000).

Nuclear morphometry .

Marerial from padent 1 had a MNA of 27.4 pm? (5.D. 5.1}
and that from patient 2 2a MNA of 36.5 pm? (5.D. 8.4). From
patient 3 only material after freezing was available, which was
not suitable for this rype of invesdgation.

DNA4 flow gytomermy -

A diploid DNA pattern was observed in the sample from
patient 1 {Figure 4). From patient 2, no adeguate material
was present. An aneuploid DINA pattern (Figure 5) with a DI
of 1.24 was scen in the tumour from patient 3.

DISCUSSION

In this article, we describe 3 patients with 2 WDPM. This
diagnosis must be differendared from malignant mesotheli-
omas and ovarizn tumours. Until now, the histological appear-
ance of papillarftubular structures, lined by onc layer of uni-
form cuboidal cells with only slight atypia and a few miroses
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Figure 4. DNA flow cytometry of WDPM material from pad-
ent | showing a diploid partesn.
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Figure 5. DNA flow eyrometry of WDPM material from pati-
ent 3 showing ancuploidy with a DNA-index of 1.24.

and without invasive behaviour, has been the comerstone of
the diagnosis of WDPM. In this artcle, we show that
additional morphomerric analysis and flow cytomenty can be
of help in characrerising these lesions. In 2 patients, in which
this investigation could be done,.the MNA was low. This is,
in our experience, an indication of benign behaviour. DMNA
flow cytometry showed a diploid pattern in the first patient
but an ancuploid pattern in parient 3, The significance of this
finding is not clear, but may indicate the possibility of a less
favourable prognosis for patient 3. Ovarian rumours
(borderline or malignant) can be distinguished from WDPM
by their atypia and number of mitoses. In addition, they are
negative for hyaluronic acid and sometimes conzain mucin, in
contrast with our WDPM samples. When fresh material is
available, a panel of specific antibodies can further differen-
tiate ovarian carcinoma from a mesothelioma. In contrast to
the findings in patient 1 and 2, a positve reection with CA-
125 and EMA was found in patient 3. CA-125 s a well-known
wmonr marker for ovarian cancer, but the andgen may also
be detected on reactive mesothelial cells as is the case for
EMA. The mesothelial origin of all cases was confirmed with
electron microscopy, showing many slender microvilli,

The increase of serum CA-125 values observed in 1 of the
3 padents is an intercsnng finding. Twice, i.c. at the end of
the first pregnancy and during the first months after the
second pregnancy, patient 2 had astounding serum CA-125
levels (maximum 13 000 U/ml), without symptoms. This
finding is even more remarkable considering the fact that the
biopsy material from this patient was negative for CA-125.
This might be explained by either an antefact of formalin
fixation (material from other hospitals) or the rapid release of
CA-125 by these cells. Slightly increased serum CA-125
values (up to & maximum of 200 U/ml) are normally seen in
the first trimester of pregnancy. High serum levels of CA-125
have been described in padents with malignant pernitonezl
mesothelijomas [11, 12}, but have never been reported in the
literature in a case of WDPM. In view of the sharp increase in
CA-125 levels during pregnancy, one could speculate abour
pregnancy-associated hormones andfor growth factors which

are able to induce either the proliferation of these peritoneal
lesions or their production of CA-125.

WDPM generally behaves as a benign lesion [1-8). This
means that extensive debulking surgery is not indicated and
that multiple biopsics may be sufficient. Nevertheless, radio-
therapy and chemotherapy have been used in the past to treat
these patients [7]. From the scarce data in the literature, one
¢an deduce that morbidity may be induced withour clear
evidence of = beneficial effect. In our 3 patients, the diagnosis
was made by coincidence. The patients were all young women
without a history of exposure to asbestos. We decided to
withhold treatment and were able to follow up 2 parients for &
long period. Despite the generally benign course of WDPM,
long-term follow-up is required because of possible sampling
errors in the biopsy material and the potency of WDPM to
dedifferantiate to true cancer [13]. '

In conclusion, the diagnosis of WDPM may offer difficult-
ies, both in terms of its pathology and its clinics! presentation.
However, the mulrifocal nature of WDPM in our 3 patients,
the high serum CA-125 level in patient 2 and the aneuploidy
of the marerial obrained from patient 3, suggest that benign
behaviour may not always be puaranteed. Therefore, consul-
tation of other pathologists or pathology panels is highly
recommended. Clinicians should be aware of this disease, its
clinical features and the indolent course of this disease, in
order to refrain from an aggressive therapeutic approach.
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