Int J Clin Exp Pathol 2012;5(5):472-478

www.ijcep.com /ISSN: 1936-2625/1JCEP1204013

Original Article

Malignant peritoneal mesothelioma presented as
peritoneal adenocarcinoma or primary ovarian
cancer: Case series and review of the clinical and

immunohistochemical features

Salih Taskin?, Yeliz Gimus?, Saba Kiremitci2, Korhan Kahramani, Ayse Sertcelik?, Firat Ortag?

Departments of 10bstetrics and Gynecology and 2Pathology, Ankara University School of Medicine, Ankara, Turkey

Received April 25, 2012; accepted May 14, 2012; Epub May 23, 2012; Published June 30, 2012

Abstract: Diffuse peritoneal malignant mesothelioma is a rare, progressive, and ultimately fatal disease and it can
present as primary peritoneal carcinoma or ovarian cancer. Differential diagnosis is important to establish appropri-
ate management. In this article the clinical presentation, immunuhistochemical and histopathological features of 8
diffuse peritoneal malignant mesothelioma cases presented as peritoneal carcinoma or ovarian cancer are evalu-
ated. According to findings of all reported cases, we concluded that clinical distinction of malignant mesothelioma
from ovarian cancer or peritoneal adenocarcinoma is very difficult. Differential diagnosis is reliably achieved by im-
mune profile of the tumors with a systematic approach of both positive and negative mesothelioma markers.
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Introduction

Because of the differences in the treatment
modalities and prognostic implications, diffuse
peritoneal malignant mesothelioma (DPMM)
should be distinguished from both ovarian se-
rous cancer (OSC) and primary peritoneal se-
rous carcinoma (PPSC). Due to only about 30
reported cases of DPMM mimicking OSC or
PPSC may preclude determining approaches in
differential diagnosis and management of these
cases [1-5]. In the present study, 8 DMPM
cases evaluated preoperatively as ovarian can-
cer or PPSC were discussed under the light of
clinical, histopathological and immunohisto-
chemical (IHC) findings.

Cases

Patient files of cases treated at our clinic with
the diagnosis of ovarian cancer or peritoneal
adenocarcinoma between the years 2000 and
2011 were evaluated. During this analysis, it
was revealed that in 8 patients out of 783
(0.1%), the postoperative diagnosis had

changed into DPMM. Complaints of these pa-
tients at presentation, administered treatments,
survival results, and histopathological and IHC
evaluation results are analyzed.

The mean age at the time of diagnosis was 56.5
(range: 40 - 72) years. Clinical characteristics
of the patients were summarized in Table 1. All
patients complained of abdominal distention
and pain. Five cases were presented with ovar-
ian mass and 3 with clinical appearance of peri-
toneal carcinomatosis without ovarian mass. All
cases had massive ascites. Cal25 levels were
in the range of 13-1299 IU/mL and were higher
than 20 IU/mL in 5 patients. Preoperative as-
cites cytology was evaluated in 2 cases and
both were reported as adenocarcinoma.

In pathologic examination 7 of the cases were
proved to have ovarian involvement; bilateral in
6 (case number 1-5, 8) and unilateral in 1 case
(case number 6), together with peritoneal in-
volvement. Only peritoneal biopsy material was
obtainable in our pathology department for the
remaining one case (case number 7). Ovarian
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Table 1. Clinical features and outcomes of the patients.

Case Age (years) Preoperative apperarence Ca 125 (IlU/mL) Treatment Overall Survival (months) Outcome
1 42 Peritoneal carcinomatosis 244 Neoadjuvant chemotherapy followed by TAH, 12 DOD
BSO, omentectomy, appendectomy BPPLND
2 68 Bilateral ovarian mass 750 TAH, BSO, omentectomy, appendectomy, BPPLND 33 ANED
and adjuvant chemotherapy
3 40 Ovarian mass and rectosigmoid 19 TAH, BSO, Rectosigmoid resection, BPPLND 9 AWD
colon involvement and adjuvant chemotherapy
4 51 Ovarian mass 20 TAH, BSO peritoneal biopsies 7 ANED
and chemotherapy
5 55 Ovarian mass and rectosigmoid 67 TAH, BSO, Subtotal colectomy, splenectomy and 48 ANED
colon involvement adjuvant chemotherapy
6 71 Ovarian mass 1299 Unilateral salpingo-oophorectomy, omentectomy 24 DOD
peritoneal carcinomatosis and adjuvant chemotherapy
7 53 Peritoneal carcinomatosis 160 Peritoneal biopsy followed by chemotherapy 9 DOD
8 72 Ovarian mass and rectosigmoid 13 TAH, BSO, rectosigmoid colectomy, 1 DOD
colon involvement appendectomy, cholecystectomy, BPPLND

Note: Massive ascites was presence in all cases. Lymph nodes were positive in 3 of 4 patients who underwent lymph node dissection. TAH: total abdominal hysterectomy. BSO: bilateral
salpingooophorectomy. BPPLND: bilateral pelvic and paraaortic lymp node dissection. DOD: death of disease. ANED: Alive, no evidence of disease. AWD: Alive with disease.

Table 2. Immunohistochemical characteristics of the cases.

Expression characteristics of immunohistochemical markers

Case CK7/CK20 Calretinin CK5/6 WT1 D2-40 Mesothelin  Ber-EP4  CA125  CEAm TAG72 MOC-31  CD15 EMA ER/PR
number profile

1 +/- +(nuc/cyt) +(cyt) N.A. N.A. +(mem) N.A. +(cyt) N.A. N.A. N.A. N.A. N.A. -/-
2 +/- +(nuc/cyt) +(cyt) +(nuc) N.A. +(mem) N.A. N.A. N.A. N.A. - N.A. N.A. -/-
3 +/- +(nuc/cyt) +(cyt) N.A. +(mem) +(mem) - N.A. N.A. - - N.A. N.A. -/N.A.
4 +/- +(nuc/cyt) +(cyt) N.A. +(mem) N.A. - N.A. N.A. N.A. N.A. N.A. N.A. -/-
5 +/- +(nuc/cyt) +(cyt) +(nuc) N.A. +(mem) - +(cyt) - N.A. N.A. - +(mem) -/-
6 +/- +(nuc/cyt) N.A. N.A. N.A. +(mem) N.A. N.A. - - - N.A. N.A. N.A.
7 +/- -(cyt) +(cyt) N.A. N.A. N.A. - +(cyt) - N.A. - - N.A. N.A.
8* +/- -(cyt) +(cyt) N.A. N.A. +(mem) N.A. N.A. - N.A. - - +(mem) -/-

Note: NA: not applied, +: positive, -: negative, nuc: nuclear, mem: membranous, cyt: cytoplasmic. * Case 8 showed also Vimentin positivity not shown here.
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involvement was nodular and infiltrative pattern
was prominent in case 1, 2, and 3, while case 4
and 6 revealed superficial tumor deposits with
focal ovarian stromal infiltration. Lymphovascu-
lar invasion was prominent in case 2, 3 and 8.
Tumors exhibited different histologic patterns
with a common feature of tubulopapillary struc-
tures and epithelioid appearance. Tumors were
all cytologically atypical. Each tumor had been
examined by IHC markers varying according to
the potential differential diagnosis. Table 2
summarizes the IHC panel and positivity rates
for each case. Positivity rates for each marker
were summarized as 8/8 (positive cases / ana-
lyzed cases) for CK7; O/8 for CK20; 6/8 for cal-
retinin; 7/7 for CK5/6; 2/2 for WT1; 2/2 for D2-
40; 6/6 for mesothelin; 0/4 for Ber-EP4; 3/3 for
CA125; 0/4 for CEA (m); O/2 for TAG72; O/5 for
MOC31; 0/3 for CD15; 2/2 for EMA; 0/6 for ER;
0/5 for PR; and 1/1 for Vimentin.

Discussion and review of the literature

Ovarian masses, grow out of metastatic lesion
and primarily originate from ovaries, may dis-
play similar gross appearance, and thus, may
unhinge the surgeon whether the tumor is pri-
mary or metastatic, at first impression. This di-
lemma becomes more important in distinguish-
ing a primary peritoneal tumor involving ovaries
from a primary ovarian tumor widely spreading
peritoneum. PPSC and DPMM are two distinct
entities which may mimic primary OSC in sev-
eral ways in terms of clinical presentation, sero-
logic markers, and surgeon impression during
surgery and morphologic features in pathologic
examination.

Presentation

Secondary ovarian involvement of DPMM was
reported in 24 cases and primary ovarian meso-
thelioma in 7 patients [1-5]. The presence of
diffuse peritoneal involvement in all of our pa-
tients suggested that these cases were primary
DPMM rather than being of primary ovarian ori-

gin.
Cytology

Most patients have ascites, while the cells ob-
tained from this ascites rarely reveal results in
terms of positive findings. In one study, parasyn-
thesis was performed preoperatively on 4 out of
15 DPMM cases diagnosed by laparotomy or
laparoscopy and all of these cytology results
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were reported as adenocarcinoma [6]. Similarly
in our series, the cytology results of 2 patients
were reported as adenocarcinoma. However,
nowadays cytologic cell block preparation prac-
tice uncovers the facility of immunohistochemis-
try application, which will be discussed later,
and provides more reliable results for the differ-
ential diagnosis.

Histopathology

Mesotheliomas may reveal a wide range of his-
tologic pattern; particularly epithelioid meso-
theliomas with prominent tubulopapillary pat-
tern may closely mimic serous carcinomas of
ovaries or peritoneum. Ovarian tumor exhibiting
bilaterality, nodular involvement, stromal inva-
sion with infiltrative pattern, superficial micro-
scopic tumor deposits, lymphovasculary inva-
sion and/or single cell infiltration favors a me-
tastatic lesion rather than a primary origin [7].
However, these morphologic features are not
specific and can not reliably differentiate be-
tween malignant mesothelioma and primary
ovarian or peritoneal serous carcinoma. All of
our cases revealed extensive disease with at
least both peritoneal and ovarian involvement.
Moreover for each case the pathologic examina-
tion was compatible with a tumor comprising
tubulopapillary pattern which may be encoun-
tered in numerous malignhancies whether they
are primary or metastatic.

Immunohistochemistry

The definite diagnosis could be achieved by
ancillary tests, in which immunohistochemistry
plays the principle role, and is absolutely essen-
tial in the differential diagnosis. In this context,
a wide range of immune panel may be applied
for ovarian tumors to differentiate them from
not only malignant mesothelioma or PPSC, but
also other metastatic tumors which may poten-
tially involve ovary and/or peritoneum such as
pancreatic, biliary, colorectal, gastric, breast,
pulmonary and other female genital tract ade-
nocarcinomas. Because the critical issue is dif-
ferentiating malignant mesothelioma from oth-
ers, and there is no absolute specific marker for
mesothelioma, a combined use of positive and
negative markers of mesothelioma is per-
formed, and the overall immune phenotype
modifies the final diagnosis [8, 9].

In this context, podoplanin, calretinin, CK5/6,
WT1, thrombomodulin, mesothelin, and D2-40

Int J Clin Exp Pathol 2012;5(5):472-478
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Figure 1. Nodular tumor involvement in ovarian stroma. Positive calretinin, mesothelin and CK5/6 staining, and nega-
tive ER staining is seen. Hematoxylin Eosin (HE); x100, x200 (inlet), IHC; x400, x400, x200, x200, respectively.

antibodies are proposed as positive markers of
mesothelioma that are commonly expressed in
mesotheliomas, but not in carcinomas, while
Ber-EP4, MOC-31, TAG72 (B72.3), CA19-9,
CD15 (Leu-M1), monoclonal CEA (CEAm) and
BG-8 antibodies are negative markers for meso-
thelioma that are commonly expressed in ade-
nocarcinomas. Furthermore, the panel may be
extended by some miscellaneous markers; Ttf-
1, EMA, CA125, ER, CK7, and CK20 antibodies
which may also help in the differential diagnosis
[8, 9].

Differential role of CK7/CK20 immune profile is
valuable for malignant mesotheliomas with high
percentage of CK7 positivity and definite CK20
negativity [10]. In the present study, CK7+/
CK20- immune profile was constant for each
case. Nuclear calretinin positivity and Ber-EP4
negativity together is a strong indicator for ma-
lignant mesothelioma. Furthermore CK5/6 is
also very useful in discriminating malignant
mesothelioma from adenocarcinoma with high
rate of positivity in the former, and an inconsid-
erable positivity in the latter. Most of our cases
revealed diffuse and strong nuclear calretinin
positivity with three exceptions, case 3, 7 and 8.
Nevertheless, the diagnosis was supported by
D2-40 positivity in case 3, which showed focal
nuclear calretinin positivity, and CK5/6 positiv-
ity in case 7 and 8. D2-40 is a sensitive marker
for mesothelial cells; and its characteristic
membranous staining pattern is considered to
have a high specifity for particularly epithelioid
mesotheliomas while differentiating them from
adenocarcinomas [11]. Mesothelin is highly
sensitive for malignant mesothelioma, but its
specificity is relatively low that some other tu-
mors including ovarian cancer may exhibite
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mesothelin positivity. Nevertheless diffuse and
strong membranous mesothelin  expression
serves as a strong indicator of particularly epi-
thelioid mesothelioma rather than an ovarian
carcinoma [9, 12]. Malign mesotheliomas are
also characterized by strong and diffuse mem-
branous EMA positivity (expression on the lu-
minal aspects of the tumor cells), but this stain-
ing pattern does not discriminate from adeno-
carcinoma. ER positivity in malignant meso-
thelioma is a very rare phenomenon, and its
positivity most probably indicates a serous car-
cinoma rather than a mesothelioma. Compati-
ble with these findings, none of our cases re-
vealed ER positivity [13]. Although WT-1 protein
is highly sensitive for epithelioid mesothelio-
mas, it has no benefit in discriminating from
serous carcinomas [14]. Besides the expression
of positive mesothelioma markers, none of the
cases revealed adenocarcinoma markers such
as; Ber-EP4, CEAm, MOC-31, and Tag72, and
supported the diagnosis on the other hand. ER
and PR negativity also served as significant indi-
cators of malignant mesothelioma. Thus, not
only the positivity, but also the negativity of cer-
tain markers is valuable in the differential diag-
nosis. Figures were shown to represent some of
the cases with common tubulopapillary mor-
phology, ovarian involvement and immune pro-
file of positive and negative markers (Figure 1,
2, 3, 4, and 5; corresponding to Case 1, 2, 3, 4
and 7, respectively).

Treatment and results
In a series evaluating ovarian involvement of
mesothelioma cases, biopsy or adnecsectomy

or intraperitoneal chemotherapy following total
abdominal hysterectomy and bilateral salpingo-

Int J Clin Exp Pathol 2012;5(5):472-478
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Figure 2. Tubulopapillary tumor next to ovary. Positive calretinin, CK5/6, WT1 staining, and negative ER staining with
positive control in residue ovarian stroma is seen. HE; x100, x200 (inlet), IHC; x200.

Figure 3. Nodular tumor involvement in ovary. Focal nuclear calretinin positivity, positive CK5/6, mesothelin and D2-
40 staining is seen. HE; x100, x400 (inlet), IHC; x400, x200, x200, x200, respectively.

Figure 4. Tubulopapillary tumor infiltrating ovary from the surface. Positive CK7, calretinin, CK5/6 (focal), and D2-40
staining. HE; x200, x400 (inlet), IHC; x200, x400, x200, x200, respectively.

oophorectomy were performed [1]. Half of these the survival was worse as expected. In other
patients died in the first year of follow-up [1]. In series, varying treatments including chemo-
patients with extensive peritoneal involvement, radiation were administered following conserva-
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Figure 5. Tubulopapillary tumor in the peritoneum. Nonspecific cytoplasmic calretinin positivity, and diffuse CK5/6
positivity is seen. HE, IHC; x200.

tive, palliative, or surgical treatments [2-5].

Among 8 patients we evaluated, we thought
that optimal cytoreduction could be achieved
with primary surgery, especially in patients pre-
sented with ovarian mass, thus primary surgery
was performed. In other patients, surgery was
considered following neoadjuvant chemother-
apy because of peritoneal carcinomatosis signs.
The chemotherapies administered were pacli-
taxel and carboplatin based. Mean survival time
was 17.87 months (range: 1-48 months). Four
cases were alive while the other four cases died
(Table 1).

These practices can of course be questionable.
However, as DPMM is rare, its management,
especially in cases with ovarian metastases and
presenting as ovarian cancers is yet unclear
along with the benefits of cytoreductive surgery.
Recently a multimodal approach using radio-
therapy in combination with surgery and intrap-
eritoneal chemotherapy has been evaluated for
the treatment of patients with DPMM [15]. Che-
motherapy agents have been used alone or in
combination and chemotherapy protocols are
variable. The treatment currently considered as
standard for selected patients with this disease
is surgical cytoreduction with intraperitoneal
chemotherapy [15].

Conclusion

Malignant mesotheliomas can apply to or be
referred to gynecologic oncology clinics with
primary ovarian masses or peritoneal carcino-
matosis. This rate was calculated as 0.1% in our
cases. Clinical distinction of malignant meso-
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thelioma from ovarian cancer or peritoneal ade-
nocarcinoma is very difficult. Differential diagno-
sis is reliably achieved by immune profile of the
tumors with a systematic approach of both posi-
tive and negative mesothelioma markers. It is
not yet clear whether or not the treatment ap-
proach in patients presented with ovarian mass
is different from mesothelioma patients with
peritoneal involvement. More series are re-
quired to determine the optimal management.
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