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Abstract
Mucinous cystic neoplasms (MCNs) of the pancreas 
occur mostly in females and are potentially sex 
hormone-sensitive. However, a MCN occurring during 
pregnancy is quite rare. A 30-year-old woman in the 
tenth week of pregnancy was referred to us because of 
a rapid increase in left hypochondrial distending pain. 
On ultrasound, the patient had a large intra-abdominal 
cystic lesion. She was thereafter diagnosed with missed 
abortion and a computed tomography scan showed 
that the lesion was a cystic tumor 18 cm in diameter 
originating from the pancreatic tail. The patient 
subsequently underwent tumor resection with distal 
pancreatectomy, sparing the spleen. Histopathological 
analysis of the specimen revealed a pancreatic MCN 
with moderate dysplasia. Immunohistochemically, the 
tumor was positive for both estrogen and progesterone 
receptors. To our knowledge, this is the first reported 
case of pancreatic MCN with moderate dysplasia in 
association with pregnancy. Our case strongly indicates 
that pancreatic MCN is female-hormone dependent.
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INTRODUCTION
Mucinous cystic neoplasm (MCN) of  the pancreas is 
an uncommon tumor characterized by a proliferation 
of  mucin-producing columnar epithelium supported by 
ovarian-type stroma[1,2]. MCNs are typically located in 
the pancreatic body or tail and rarely communicate with 
the pancreatic duct[1,2]. Pancreatic MCNs occur almost 
exclusively in females, and are potentially sex hormone-
sensitive, according to the studies reported to date[2]. 
However, MCNs encountered in pregnancy are rare; 
only eight such cases have been reported in the English 
literature[3-10]. In this report, we describe a 30-year-old 
woman with a large pancreatic MCN that grew rapidly 
during the early stage of  pregnancy.

CASE REPORT
A 30-year-old woman in the tenth week of  pregnancy 
was referred to our hospital due to increasing distending 
pain in the left hypochondrial region over the last month. 
She had no notable medical history, but had complained 
of  vague epigastric discomfort over the past several 
years. Physical examination suggested the presence of  
an elastic hard mass, approximately 20 cm in diameter, in 
the left upper quadrant. Laboratory tests showed slight 
anemia and normal levels of  amylase, liver enzymes, and 
tumor markers. An abdominal ultrasound demonstrated 
a huge cystic lesion in the left upper abdomen. Soon after 
hospitalization, her pregnancy ended in missed abortion 
at 10 wk gestation, which was confirmed by clinical and 
ultrasound findings. Further evaluation by computed 
tomography (CT) scanning revealed a well-demarcated 
cystic mass, measuring 18 cm × 14 cm, probably 
originating from the distal pancreas (Figure 1). There were 
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no septa or protruding lesions inside the cystic mass.
Ultrasound-guided percutaneous cyst aspiration was 

then performed to reduce the pain, and 2100 mL of  dark-
brownish mucinous fluid was aspirated, without spillage 
into the peritoneal cavity. The aspirated fluid showed an 
amylase level of  59 IU/L, a carcinoembryonic antigen 
(CEA) level of  32100 ng/mL, and a carbohydrate-
associated antigen (CA) 19-9 level of  34500 U/mL. 
Cytological examination of  the fluid was class Ⅱ with 
no malignant findings. Thus, a diagnosis of  possible 
pancreatic MCN was made. After dilatation and curettage, 
the cystic mass was resected with distal pancreatectomy. 
Since invasive carcinoma was not suspected by 
preoperative images and intraoperative findings, the spleen 
was preserved. The tumor was unilocular, had thick walls, 
and was filled with tenacious mucoid material and necrotic 
debris (Figure 2). Histopathological analysis showed a 
mucin-producing columnar epithelium lining the inner wall 
of  the cyst, with ovarian-type stromal tissue (Figure 3A).  
The epithelium had a focal papillary architecture 
without significant cytologic atypia, giving a diagnosis of  
pancreatic MCN with moderate dysplasia (Figure 3B). 
Immunohistochemical studies showed positive staining 
for both progesterone and estrogen receptors in the 
stromal cell nuclei (Figure 3C and D). The patient had 
an uneventful post-operative course, and she remained 
disease-free for 12 mo after surgery.

DISCUSSION
To our knowledge, eight cases of  pancreatic MCN 
associated with pregnancy have been reported since 
the first report in 1968 by Smithers et al[7]. Four cases 
were histologically diagnosed as benign mucinous 
cystadenoma[3-6], while the other four were diagnosed 
as mucinous cystadenocarcinoma[7-10]. Our case might 
be the first case of  pancreatic MCN with moderate 
dysplasia (also referred to as “borderline tumor”), in 
association with pregnancy.

Although cystic tumors of  the pancreas often grow 
slowly and can remain indolent for many years[5,10], 
MCNs which develop during pregnancy tend to grow 
more rapidly and achieve extraordinary size. Kato et al[4] 

reported that a pancreatic MCN in a pregnant patient 
rapidly increased in volume from 2619 to 4950 mL over 
46 d. Ganepola et al[3] also reported a case whose cyst 
increased in size from 5.5 cm to more than 12 cm within 
4 mo. In a recent review, 344 MCNs defined by ovarian-
type stroma had a mean size of  8.7 cm (range, 0.6- 
35 cm)[11], whereas in the review of  reported cases and in 
our case, pregnancy associated-MCNs had a mean size 
of  15 cm (range, 10-22 cm).

These findings are consistent with the concept that 
pancreatic MCNs may be responsive to female sex 
hormones. One series reported that stromal cell nuclei 
were positive for estrogen receptors in 15 of  65 MCN 
cases (23%) and for progesterone receptors in 46 cases 
(71%)[2]. The predominantly female occurrence and the 
expression of  female hormone receptors in MCNs has 
been the subject of  much speculation. One possibility is 
that MCNs originate from primitive ovarian cells, which 
are incorporated into the embryonic pancreas when 
the left primordial gonad is in close proximity to the 
dorsal pancreatic anlage during embryogenesis[1]. The 
dorsal pancreatic anlage gives rise to the body and tail 
of  the pancreas, and this hypothesis could explain the 
predilection of  MCNs for the distal pancreas. Another 
possibility is that the neoplastic epithelial cells of  MCNs 
might induce ovarian stromal differentiation in cells 
that normally reside in the pancreas. This concept is 
based on the fact that the stroma in the fetal pancreas is 
morphologically similar to that of  MCNs[12]. However, 
direct evidence for these hypotheses has yet to be found.  

Pancreatic MCN presents a clinical problem in 
that it always carries a malignant potential. Mucinous 
cystadenocarcinoma can be considered not only as a 
neoplasm arising de novo but also as an evolution of  
the benign form[8]. As large tumor size was reported to 
be one of  the predictive factors of  malignant MCNs[13], 
it is prudent to assume that the increased growth of  
MCNs during pregnancy brings with it some degree of  
increased risk for malignant transformation[9]. However, 
it remains unclear whether high levels of  estrogen and 
progesterone in pregnancy accelerate the malignant 
transformation of  a benign tumor into a malignant 
tumor. In fact, there is evidence that a decrease in 
progesterone receptor immunoreactivity was correlated 
with histological or cytological atypicality and a worse 
prognosis[2]. 

Figure 1  Abdominal computed tomography scan showing a huge cyst 
measuring 18 cm in diameter.

Figure 2  Macroscopic 
view of the cystic tumor.



Pancreatic MCN detected during pregnancy requires 
special management considerations due to its large size 
and resultant risk for fetal growth restriction. So far, there 
have been four cases of  successful antepartum resection 
of  pancreatic MCN during pregnancy that later resulted 
in healthy infants[3-5,9]. These authors have recommended 
the second trimester as a safe period for surgery because 
this period provides enough time for fetal maturity. 
Since the tumor in the present case did not compress the 
uterus, there may be no direct correlation between tumor 
progression and miscarriage in our patient. 

In the present case, successful cyst aspiration provided 
a basis for accurate diagnosis as well as symptom relief  for 
the patient. Cyst fluid analysis has recently been utilized to 
differentiate pancreatic cystic neoplasms. van der Waaij 
et al[14] found that an amylase concentration below 250 
U/L effectively ruled out pseudocyst. In addition, it has 
been reported that cyst fluid CA 19-9 level greater than 
50 000 U/mL had a sensitivity of  75% and a specificity 
of  90% for distinguishing mucinous tumors from 
other cystic lesions[15]. Furthermore, a recent series[16] 
revealed that cyst fluid CEA greater than 800 ng/mL 
had a sensitivity of  42.9% and a specificity of  95.2% for 
diagnosing pancreatic MCNs. When performing cyst 
aspiration, however, care must be taken to avoid spillage 
of  cyst contents, which may result in the development 
of  pseudomyxoma peritonei[4].

In summary, our report describes the ninth case of  
pancreatic MCN associated with pregnancy and the first 
such case of  MCN with moderate dysplasia. Our case 
strongly indicates that pancreatic MCN is a hormone-
dependent tumor that can grow dramatically during 
pregnancy. Considering the malignant potential of  
this tumor and adverse effects on the fetus, complete 
resection should be performed without delay.
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