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Familial Mediterranean fever is a ge netic 
disease with autosomal recessive 
inheritance and ethnic predilection. It is 
characterized by acute episodes of serosal 
membrane inflammation and an increased 
risk of renal amyloidosis. The disease and 
its complications are usually controlled 
with colchicine treatment. Malignant 
mesothelioma is a primary tumor of the 
pleura and less commonly of the perito--
neum, pericardium and tunica vaginalis. 
Most cases are associated with asbestos 
exposure. Malignant mesothelioma in 
patients with FMF is very rare and its 
association with FMF is equivocal. We 
report two cases with both entities and 
discuss their association.

Patient Descriptions
Patient I
A 61 year old man of Jewish Moroccan 
ancestry was hospitalized because of 
progressive abdominal enlargement of 2 
months duration. He suffered from attacks 
of fever and abdominal pain lasting 1–2 
days and recurring once every few months 
from age 16 until the age of 20, when 
colchicine treatment was initiated leading 
to complete clinical remission. Genetic 
analysis revealed that the patient was 
homozygous for the M694V mutation in 
the MEFV gene. There was no history of 
asbestos exposure. 

FMF = familial Mediterranean fever

Physical examination revealed 
marked ascites and bilateral leg edema. 
Paracentesis demonstrated a high protein 
high albumin gradient sterile peritoneal 
fluid with many polymorphonuclear leu--
kocytes and mesothelial cells. Abdominal 
computed tomography showed ascitic 
fluid and large peritoneal implants in 
the subdiaphragmatic omental and 
mesenteric region. A solid pelvic mass 
was evident between the rectum and 
the bladder [Figure]. Laparoscopy 
showed diffuse thickening of the peri--
toneum. Histologic examination of the 
peritoneal biopsy material revealed 
epithelial-type malignant mesothelioma. 
Immunohistochemical stains were posi--
tive for keratin and calretinin (a specific 
stain for mesothelioma) and negative for 
BER-EP4 (a stain for carcinoma).

Patient 2
A 38 year old woman of Jewish Moroccan 
ancestry was admitted due to progressive 
abdominal enlargement of 2 weeks dura--
tion. There was no history of asbestos 
exposure. FMF was diagnosed clinically 
during her childhood, based on recurrent 
episodes of abdominal pain and arthritis. 
Colchicine treatment was prescribed, 
but not taken regularly. Genetic analysis 
revealed that the patient was homozygous 
for the M694V mutation in the MEFV gene. 
Family history was positive for FMF. Ten 
years prior to her admission, peritoneal 
adhesions were found and lysed during a 
laparotomy done as part of a workup for 
infertility. 

Physical examination revealed an 
enlarged abdomen with shifting dullness. 
Paracentesis demonstrated a low protein 
high albumin gradient sterile fluid with 
many mesothelial cells. Abdominal CT 
showed a large amount of ascites with 
no peritoneal implants. Exploratory lapa--
rotomy showed turbid ascites fluid, lower 
abdominal peritoneal adhesions and mul--
tiple small peritoneal nodules. Cytology 
of the peritoneal fluid revealed atypical 
mesothelial cells strongly positive for 
calretinin and negative for MOC31 (which 
stains epithelial cells) and was consistent 
with mesothelioma. Biopsy showed foci of 
tumor consistent with epithelial mesothe--
lioma. Tumor cells stained positively with 
keratin and calretinin and did not stain 
with BER-EP4. 

Comment
Malignant mesothelioma is an aggres--
sive tumor originating from the meso--
thelial cells lining the human body 
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CT of the pelvis demonstrates peri-
toneal fluid and a large solid mass at 
the recto-vesical pouch (arrows). Two 
round implants are seen posterior and 
lateral to the rectum (arrowheads)
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cavities. Only 10–30% of these tumors 
are peritoneal mesotheliomas. Exposure 
to asbestos fibers is the etiology in most 
cases. Additional factors that possibly play 
a role in the pathogenesis of mesothe--
lioma include exposure to SV40, other 
fibers, mineral dusts, various chemicals 
and ionizing radiation as well as genetic 
predisposition.

FMF is characterized by recurrent epi--
sodes of fever and serosal inflammation. 
Ninety-five percent of patients with FMF 
have abdominal serositis. The gene for 
FMF (MEFV) was mapped to the short arm 
of chromosome 16. Mutations and clinical 
disease are common in Turks, Armenians, 
Arabs and non-Ashkenazi* Jews. The muta--
tion M694V that was found in both our 
patients is found in 63% of FMF patients 
of North African descent.

In FMF, mild and clinically undetect--
able ascites during attacks is common. 
The known long-term effects of peritoneal 
involvement are limited to localized fibro--
sis and encapsulating peritonitis. Recurrent 
peritoneal inflammation may predispose to 
malignant mesothelioma. Riddell et al. [1] 
report a patient who developed malignant 
peritoneal mesothelioma in a context of 
recurrent diverticulitis. The clinical picture 
and the lack of pathologic confirmation 
of diverticulitis on the surgical specimen 
may suggest that the patient suffered also 
from FMF. 

There are only a few reports of patients 
with FMF and peritoneal mesothelioma. 
Chahinian and co-authors [2] reported 
a series of 69 cases of malignant meso--
thelioma, 12 of them localized to the 
peritoneum. One of the 12 patients had 
no known exposure to asbestos but had 
FMF with recurrent peritonitis. There are 
two other reports of FMF patients who 
developed malignant mesothelioma. Both 
had a long history of recurrent peritonitis 
and were never exposed to asbestos [3,4]. 
There is only one case report of pleural 
mesothelioma in a patient with FMF. This 
patient suffered from rheumatoid arthritis 
and late-onset FMF manifested by recur--
rent attacks of peritonitis and only rarely 
pleuritis [5].

Ashkenazi refers to Jews of East European 
origin

Is there an association between FMF 
and peritoneal mesothelioma or are 
the two cases we present mere coinci--
dences? There are several arguments 
that support a true association between 
mesothelioma and FMF. First, the distri--
bution of reported mesothelioma in FMF 
patients is different from mesothelioma 
in general. While most mesotheliomas 
are pleural, those in FMF patients have 
been predominantly peritoneal (three of 
four published cases), consistent with the 
fact that peritoneal inflammation is more 
common than pleural inflammation in 
FMF. Second, the coincidental occurrence 
of both diseases, though possible, is 
highly unlikely. Approximately 1:4.8 (21%) 
of Jews of North African descent are car--
riers of one of the three most common 
FMF mutations, i.e., 1% have the genetic 
makeup of FMF patients (though not all 
homozygotes have clinically active disease 
and some FMF patients have none or are 
heterozygous to known mutations). The 
age-standardized ratio of mesothelioma 
in Israel is less than 1:100,000 (data from 
the Israel Cancer Registry). The chance 
occurrence of FMF and mesothelioma is 
1:10,000,000. Therefore, the diagnosis of 
two FMF patients with mesothelioma in 
one hospital with a catchment popula--
tion of approximately 300,000 people is 
extremely unlikely to be coincidental. 
Lidar et al. [5] note that no case of 
mesothelioma was seen in 5000 cases of 
FMF in their clinic and therefore conclude 
that there is no association between 
the two illnesses. However, since the 
occurrence of peritoneal mesothelioma 
is very rare, even a 15-fold increase of 
incidence of mesothelioma in FMF (an 
increase similar to the well-established 
increased risk of colorectal cancer in 
ulcerative colitis) is possible without 
diagnosing a case of mesothelioma in 
5000 patients. Third, there are various 
lines of evidence linking inflammation 
to cancer. In various malignancies the 
inflammatory process is a co-factor in 
carcinogenesis. Examples include the 
association of inflammatory bowel dis--
ease and colorectal cancer, hepatitis B 
and C virus infection and hepatocellular 
carcinoma, and Barrett’s metaplasia and 
esophageal cancer. Although FMF is a 

paroxysmal illness there is evidence of 
an inflammatory activity between attacks. 
Inflammation can lead to tumorogenesis 
in a multi-stage fashion. Free radicals 
damage DNA and proteins. This damage 
against the background of increased 
proliferation can lead to mutations in 
various genes and result in dysplasia 
and invasiveness. Inflammatory cells can 
also produce growth factors, cytokines, 
etc. – all of which may contribute to the 
initiation and progression of cancer. For 
example, macrophage inhibitor factor is 
over-expressed in chronic inflammation 
and leads to reduced transcriptional 
activity of p53, thus leading to tumoro--
genesis. Cancer susceptibility and sever--
ity may be associated with functional 
polymorphisms of inflammatory cytokine 
genes. Examples include polymorphisms 
in the IL-1 and TNF genes. Since pyrin 
(the MEFV product) may have a role in 
the cytokine pathway, a mutated pyrin 
might contribute to carcinogenesis.

Since FMF is not linked to an increase 
in the incidence of malignancies in Israel 
[5], it is unlikely that MEFV is a tumor 
suppressor. Conclusive evidence that FMF 
is a risk factor for peritoneal mesothelioma 
would require comparing the incidence of 
mesothelioma in FMF patients to its inci--
dence in the general population. Because 
mesothelioma is so rare, one would need 
16,000 FMF patients and 64,000 ethnically 
matched controls for 80% power to detect 
an odds ratio of 25 at a P value of 0.05. 
Since only approximately 10,000 patients 
with overt FMF are estimated to live in 
Israel, even if such a study was feasible it 
would lack sufficient power. 

To summarize, we describe two patients 
of Jewish North African ancestry with FMF 
involving the peritoneum who presented 
with persistent ascites secondary to 
malignant mesothelioma. Both patients 
had recurrent peritoneal involvement 
during childhood, which abated during 
adulthood. Although causality cannot be 
proven, these cases suggest that local 
inflammation can lead to cancer at the 
same site. The association also raises the 
possibility that adherence to colchicine 
treatment may reduce the chance of 
mesothelioma secondary to reduction of 
inflammation.
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Benign cystic mesotheliomas are uncom--
mon mesothelial proliferations that tend 
to recur but are nevertheless benign 
lesions. These lesions occur predominantly 
in women in the reproductive age group 
(5:1 female/male ratio). The natural his--
tory and pathogenesis of this condition 
remain poorly defined from the limited 
information available. Most patients have 
a history of a previous pelvic operation, 
endometriosis or pelvic inflammatory 
disease. Many patients are asymptomatic 
and the tumor is typically found inciden--
tally, but symptoms of variable intensity 
can occur depending on the size of the 
tumor. The classic presenting signs and 
symptoms are abdominal pain, tenderness, 
and an abdominal or pelvic mass [1,2]. 

The preoperative diagnosis of benign 
cystic mesotheliomas is difficult to make. 
Although diagnostic procedures such as 
ultrasound, computed tomography and 
magnetic resonance imaging demonstrate 
an abnormality suggestive of this disorder, 
confirmation of the diagnosis is accom--
plished only at surgery [3]. Histologically, 
multiple cystic spaces are observed, lined 
by flat and cuboidal mesothelial cells, and 
immunohistology shows calretinin and 
keratin staining. We report the case of a 

young male with benign cystic mesothe--
liomas and discuss the diagnostic workup 
and treatment of this rare disease.

Patient Description
A 23 year old previously healthy man 
complained of progressive abdominal 
pain, intermittent abdominal bloating and 
weight loss during the course of 2 years. 
Physical examination revealed a mass in 
the left upper quadrant of the abdomen. 
Complete blood count, erythrocyte sedi--
mentation rate, liver and renal function 
tests were within normal limits. A CT scan 
of the abdomen showed a well-defined, 
non-calcified multilocular cystic mass,  
17 x 7 cm in the left upper quadrant close 
to the spleen, with displacement of the 
small bowel. Ultrasonography showed a 
cystic mass with poorly defined septation, 
separated from the spleen and tail of the 
pancreas. Colonoscopy was unremarkable. 
Carcinoembryonic antigen and CA19-9 
tumor markers were within normal limits.

Subsequent diagnostic laparoscopy 
revealed a conglomerate of cystic struc--
tures ranging in size from 1 mm to 3 cm 
in diameter in the greater omentum. In 
addition, the greater omentum, and the 
parietal and visceral peritoneum contained 
diffused small nodules approximately 1 
cm in diameter with clear serous fluid. 
Many cysts were localized around the 

appendix. No cystic lesion was noted in 
the liver, kidney or spleen. Frozen-section 
laparoscopic biopsies from the cystic mass 
were taken. Since the results of the frozen 
sections were non-conclusive, laparotomy 
was performed and the omental mass as 
well as the appendix were removed. The 
postoperative course was uneventful. The 
patient remains free of symptoms after 12 
months of follow-up. 

Pathologic findings
The specimen consisted of two omental 
pieces measuring 17 x 7 x 5 cm and 16 x 
10 x 0.4 cm, with similar appearance. The 
omentum showed multicystic lesions with 
a sponge-like appearance, and cysts 0.2–5 
cm in diameter with a thin translucent 
wall and slightly mucinous clear content. 
Between the cysts fibrous tissue was pres--
ent. Microscopic examination demonstrated 
multiple cystic spaces lined by flat to low 
cuboidal cells, with occasional hobnail cell 
features, and no atypia or mitoses. The 
cysts were separated by fibrous septa with 
areas of acute and chronic inflammation 
and slight stromal cell proliferation [Figure 
A]. The cells lining the cysts stained posi--
tive for cytokeratin and calretinin markers 
on immunohistochemical stains [Figure 
B]. A diagnosis of benign multicystic 
mesothelioma was made. The appendix 
was unremarkable. 

For Editorial see page 501

Case Communications




