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Abstract: Pancreatic cystadenocarcinoma is an extremely rare

neoplasm in pregnancy. To our knowledge, there have been 2

published cases of pancreatic mucinous cystadenocarcinoma

(PMC) during pregnancy in the literature; one of which was

reported to have ruptured into the abdominal cavity. We present a

second case of ruptured PMC resulting in acute abdomen in 36

weeks of pregnancy. Rupture of mucinous cystic neoplasms of

pancreas including PMC should be remembered in acute abdomen

during pregnancy.
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Carcinoma of the pancreas has a markedly increased
incidence over the past several decades and ranks as the

fourth leading cause of cancer death.1 Before the age of 40
years, pancreatic carcinoma develops infrequently in either
sex, and the occurrence of this carcinoma during pregnancy is
uncommon.2 Furthermore, cystic neoplasms of pancreas
encountered in pregnancy are extremely rare. These tumors
are often found incidentally and may occasionally cause
symptoms. They are typically localized in the body and tail of
the pancreas and, therefore, are rarely associated with
jaundice.3

In this case report, a pregnant woman at 36 weeks of
gestation found to have ruptured pancreatic mucinous
cystadenocarcinoma (PMC) resulting in acute abdomen is
discussed.

CASE REPORT
A 32-year-old woman, gravida 2, para 1, was admitted to

our clinic with a complaint of acute pain at the epigastrium and
left hypochondrium at 36 weeks of gestation. In examination, she
had left lower abdominal tenderness with tetanic uterine contrac-
tions. She was normotensive (110/80 mm Hg). Laboratory test
results were unremarkable and failed to show evidence of any

pancreatic disease. Plasma amylase, lipase, and liver enzyme
levels were normal. The white blood cell count, platelet count, and
hemoglobin levels were in the normal range. In nonstress test,
fetal bradycardia and tetanic uterine contractions were detected.
She underwent emergent cesarean section because of provisional
diagnosis of abruptio placenta. A 3200-g female infant was
delivered. Placental examination was within normal limits and
excluded abruptio placenta. Upon exploration, copious mucinous
fluid containing necrotic material was detected in the abdominal
cavity. The bilateral ovaries, mesenterium, appendix, and liver
appeared normal. An approximately 15 � 10-cm cystic retro-
peritoneal mass that originated from the tail of the pancreas next
to the diaphragm was palpated. Mass was oozing mucinous fluid
through a small (~2 mm) ruptured area. Cystic mass of the
pancreatic tail was removed with splenic preservation. Post-
operative course was uneventful.

Histopathologic examination of the mass revealed well-
differentiated PMC growing inside a mucinous cystadenoma (Figs. 1
and 2). Lymphovascular space invasion was not observed. Atrophic
changes were found in pancreatic tissues next to the tumor. No
atypical cells were observed in cytological examination of the fluid
obtained by abdominal washing. Tumor was negative for estrogen
and progesterone receptors. Focal cytoplasmic epidermal growth
factor receptor (EGFR) positivity was determined. P53 immuno-
reactivity was not detected. All surgical margins were negative for
carcinoma. Chemotherapy with gemcitabine (1000 mg/m2) was
administered for 6 cycles. CA19.9 levels during the eighth

FIGURE 1. Invasive foci of pancreatic cystadenocarcinoma
were shown (hematoxylin-eosin, original magnification�100).

CASE REPORT

474 Pancreas & Volume 34, Number 4, May 2007

Received for publication December 7, 2006; accepted January 16, 2007.
From the Department of *Obstetrics and Gynaecology, and †General Surgery,

Faculty of Medicine, Maltepe University; and ‡Department of Pathology,
Haydarpasa Research and Education Hospital, Istanbul, Turkey.

Reprints: Berna Haliloglu, MD, Siyavuspasa Cd. Mine Sk. 9/13 Bahcelievler,
Istanbul, Turkey (e-mail: bernadr23@hotmail.com).

Copyright * 2007 by Lippincott Williams & Wilkins

Copyr ight © Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.



postoperative month were in normal limits. The patient was disease-
free for 12 months after surgery. Also, the infant was healthy 1 year
after surgery.

DISCUSSION
Pregnancy has been reported to be complicated by

pancreatic neoplasms, including PMC. First, Smithers et al4

reported a case of ruptured PMC at 7 weeks of gestation in
1986. Then, Baiocchi et al5 presented the second case of
PMC without rupture in a pregnant patient at her last weeks
of gestation. As far as we know, our case represents the third
PMC case in pregnancy reported in the literature. We also
present the second case of ruptured PMC during pregnancy
(Table 1).

Cystic tumors in the pancreas, accounting for 5% to
10% of all tumors of the exocrine pancreas, often grow slowly
and can remain indolent for many years.5 The behavior of
cystic mucinous neoplasms is only partially understood.
These tumors considered to be histologically benign neo-
plasms, if not removed, may become malignant. Baiocchi
et al5 suggested that although mucinous cystadenocarcinoma
may arise de novo, it may be grow inside a mucinous
cystadenoma. In our case, histopathologic examination

revealed mucinous cystadenocarcinoma growing inside a
mucinous cystadenoma.

According to the reports in literature,6 mucinous cystic
neoplasms of the pancreas that develop during pregnancy
tend to be huge and present the critical problem of fetal
intrauterine growth restriction. Kato et al6 reported that a
pancreatic mucinous cystadenoma in a pregnant patient
rapidly increased in volume in 46 days (from 2619 to 4950
mL) and compressed the fetus in the abdomen. Also,
Ganepola et al7 reported a similar case whose cyst increased
in size from 5.5 to 12 cm in 4 months. Thus, it appears that
these tumors may be considered as hormonally dependent.
Several studies demonstrated positivity for progesterone
receptors in papillary-cystic tumors of pancreas,6Y8 whereas
some studies9 failed to show the presence of hormonal
receptors. Histology is a prominent prognostic factor in
mucinous cystic neoplasms; however, total excision of the
tumor and avoiding the rupture of the cyst are essential for a
good prognosis. When resecting a tumor, spilling of the
contents should be avoided during the surgical procedure
because this may lead to the complication of pseudomyxoma
peritonei. One series reported a 5-year survival rate of 65% of
patients who underwent complete excision of the carcinoma.
They also reported that only 14% of patients with partial
excision or cystic rupture and intraperitoneal dissemination of
neoplastic cells were alive 5 years after surgery.5 Rupture of
the pancreatic cystadenocarcinoma during pregnancy is an
extremely rare complication. To date, only one ruptured
pancreatic cystadenocarcinoma pregnant patient was reported
by Smithers et al in 1986.4 To our knowledge, after 20 years,
we present the second case of ruptured pancreatic cystade-
nocarcinoma during pregnancy.

Also, Zamboni et al10 examined the clinicopathological
features of 56 patients with mucinous cystic tumors of
pancreas. They reported that the extent of invasion was the
most important prognostic factor. Also, malignancy was
found to be correlated with multilocularity, presence of
papillary projections or mural nodules, loss of ovarian-like
stroma, and p53 immunoreactivity in this report. In our case,
the extent of invasion was 2 mm. Also, p53 immunoreactivity
and ovarian-like stroma were not determined; however,
papillary projections and focal cytoplasmic EGFR positivity
were detected. Gojnic et al11 reported that increased EGFR
expression (cannot be detected in a normal pancreas) was a
poor prognostic parameter and associated with increased

FIGURE 2. Papillary cystic mucinous components of
pancreatic cystadenocarcinoma were shown
(hematoxylin-eosin, original magnification �200).

TABLE 1. Demographic Characteristics of Cases With PMC During Pregnancy in the Literature

Age
(y)

Gestational Age
(wks) Rupture

Tumor size
(cm) Localization Operation Type

Postoperative
Treatment Prognosis

Smithers
et al4

33 7 Yes 10 Body + tail Distal pancreatectomy +
splenectomy after
cystogastrostomy

None Unknown

Baiocchi
et al5

29 Last weeks No 10 Tail Subtotal pancreatectomy +
splenectomy

None Disease-free for 24 mo

Ozden
et al*

32 36 Yes 15 � 10 Tail Cystectomy with negative
surgical margins

Gemcitabine
for 6 mo

Disease-free for 12 mo

*Present case.
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metastatic potential, tumor invasiveness, and shorter survival.
The present case is disease-free 12 months after surgery
combined with chemotherapy despite her poor prognostic
factors (rupture of cyst and EGFR positivity).

In conclusion, mucinous cystic neoplasms including
PMC may be considered as hormonally dependent according
to the studies reported to date. Although no estrogen or
progesterone receptor was determined in our case, we
consider that pregnancy may increase tumor activity and
precipitate rupture as well as in the present case. We also
suggest the possibility of ruptured pancreatic mucinous cystic
neoplasms should be kept in mind especially when encoun-
tered with acute abdomen in pregnancy.
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