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ABSTRACT
Context Mucinous cystic neoplasms are a family of morphologically similar tumors arising in the pancreas, ovarium, appendix, hepatobili-
ary tract, and more rarely in the retroperitoneum, testis, lung, breast, spleen, bowel, and mesentery. Case report A sixty-three-year-old 
male diagnosed with abdominal cystic lesions was referred to our hospital. Abdominal computed tomography revealed two cystic tumors 
of the abdomen around the spleen and the stomach. We performed surgery because they were suspected of being malignant. One tumor 
was resected with the distal stomach, and the other was resected with the spleen. There were no abnormal findings involving the appendix 
or mesentery. Pathological examination demonstrated mucinous cystadenoma associated with ectopic pancreatic tissue of the stomach 
and mucinous cystadenocarcinoma of the spleen. There was no finding of oncological association between the two lesions. Conclusion A 
male with multiple MCNs, in whom there was no oncological association, is rare, and was surgically treated with good prognosis.
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INTRODUCTION
Mucinous cystic neoplasms (MCNs) occur in the pancreas, 
ovarium, appendix, and other organs of the abdomen, and 
are generally diagnosed by ovarian like stroma [1-5]. MCNs 
are often associated with pseudomyxoma peritonei when 
they rupture [4]. As MCNs are suspected to be malignant, 
they are usually resected when diagnosed [1-4]. The 
malignancy of pancreatic MCNs is reported as 17.3 % [5]. 
Here, we report a male with multiple MCNs, in whom there 
was no finding of oncological association.

CASE REPORT  
A 63-year-old male with abdominal distension was 
referred to our hospital. He had no symptoms including 
bowel habits and no other comorbidities. Physical 
examination showed no remarkable findings. Laboratory 
data, including the liver and pancreatic functions, were 
normal. Tumor markers, including carcinoembryonic 
antigen and carbohydrate antigen 19-9, were also within 
the normal limits. Ultrasonographic scans of the abdomen 
revealed two aechogenic lesions of the spleen and stomach. 
Computed tomography (CT) also showed a 72 mm cystic 
tumor of the spleen and a 58 mm cystic tumor of the 
stomach (Figure 1). Magnetic resonance imaging (MRI) of 

the abdomen revealed a 70 mm tumor of the spleen and a 
52 mm tumor, which were high intensity in T1-weighted 
and low intensity in T2-weighted images. Endoscopy 
showed that the cystic tumor of the spleen compressed the 
stomach. These images did not show any solid components. 
The preoperative diagnosis was lymphangiomatosis of the 
abdomen, because of multiple cystic lesions. However, we 
performed surgery because malignant cystic tumors could 
not be ruled out. 

 On laparotomy, an exploration of the abdomen did not 
reveal any metastasis. There were also no abnormal 
findings involving the appendix or mesentery. One was 
an 86-mm cystic lesion at the antrum of the stomach, 
and it was resected with the distal stomach (Figure 1a). 
The other was an 88-mm cystic lesion of the spleen, and 
it was resected with the spleen (Figure 2a). The excision 
margins were tumor-free, and the regional lymph nodes 
were uninvolved.

 The patient followed an uneventful postoperative course 
and was doing well 64 months after the operation.

Pathological Findings

Pathological examination demonstrated mucinous 
cystadenoma associated with ectopic pancreatic tissue of 
the stomach (Figure 3) and mucinous cystadenocarcinoma 
of the spleen (Figure 4). Mucinous cystadenocarcinoma 
of the spleen invaded the splenic parenchyma with 
nuclear atypia. The walls of both tumors were composed 
of thick, collagenous, fibrous tissue, and were lined with 
epithelial cells and partially with papillary configuration. 
Neither tumor had an ovarian-like stroma (OLS) or 
estrogen receptor-positive cells. In addition, there was no 
anatomical association between the two lesions. 
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Figure 1. Computed tomography revealed a 72 mm cystic tumor of the spleen (a), and a 58 mm cystic tumor of the stomach (b)

Figure 2. Magnetic resonance imaging of the abdomen revealed a 70 mm tumor of the spleen which was high intensity in T1-weighted (a) and low intensity in T2-
weighted images (b), and a 52 mm tumor which was also high intensity in T1-weighted (c) and low intensity in T2-weighted images (b). 

DISCUSSION

Concerning the clinical and pathologic findings, our case 
showed independent tumors. To our knowledge, this is 
the first reported case of MCN with independent primary 
cystic lesions of the abdomen. MCNs make up a family of 
morphologically similar tumors arising in the pancreas, 
ovarium, appendix, hepatobiliary tract, and more rarely in 
the retroperitoneum, testis, spleen, bowel, and mesentery, 
and outside abdomen including lung and breast which 
were rare [1-6].

MCNs occur exclusively in younger females, and involve 
ovarian tissues or pancreas [3, 7, 8]. The rate of male in 
pancreatic MCNs was 1.9% [5]. On the other hand, there 

are a few reports of MCNs that originated at other sites 
[3-7]. Neoplasms derived from ectopic pancreas were 
sometimes reported [1, 2, 9]. Cárdenas CM et al. reviewed 
six cases of splenic tumor derived from ectopic pancreas 
[9]. Ectopic pancreas is one site of extra-ovarian MCNs, 
although there was no case derived from an ectopic 
pancreas of the stomach.

On the other hand, MCNs of the spleen not associated with 
pseudomyxoma peritonei were rare [4, 10]. Eleven cases 
of splenic MCNs without pseudomyxoma peritonei have 
been reported, and they are summarized in Table 1 [5, 11, 
12-17]. Eight cases originated from endodermal epithelial 
tissues, and three from coelomic metaplasia. Eight of nine 
cases were malignant. Therefore, an early diagnosis of 
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MCNs of the spleen is important because of their malignant 
potential [6].
Some theories have been proposed to explain the 
pathogenesis of extra-ovarian MCNs  [7, 18, 19]. Extra-
ovarian MCNs can arise from ectopic ovarian tissues, 

endodermal epithelial tissues including the pancreas and 
intestine, or coelomic metaplasia. In our case, the origin of 
the mucinous cystadenoma of the stomach was suspected 
to be an ectopic pancreas, while the origin of the mucinous 
cystadenocarcinoma of the spleen was unknown. 

Figure 3. Mucinous cystadenoma associated with ectopic pancreatic tissue of the stomach: a) macroscopic, b) loupe, c) microscopic findings (X4), d) microscopic 
findings (X10).

Figure 4. Mucinous cystadenocarcinoma of the spleen a) macroscopic, b) loupe. c) microscopic findings (X4), d) microscopic findings (X10).
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It has been reported that estrogen receptors are positive 
in stromal cells, and this is usually considered a diagnostic 
criterion for MCNs of the pancreas [8]. Shiono et al. also 
reported that extra-ovarian MCNs should be grouped 
together with OLS [6]. However, our patient was male, 
without residual ovarian tissues or OLS.

 In the origin of endodermal epithelial tissues, MCNs occur 
from an ectopic pancreas or intestinal tissues. In our case, 
mucinous cystadenoma of the stomach was associated with 
an ectopic pancreas, while mucinous cystadenocarcinoma 
of the spleen did not show endodermal epithelial tissues. 
The origin of extra-ovarian MCNs was recently proposed 
to be from coelomic metaplasia of epithelial cells or 
an invaginated peritoneum that undergoes mucinous 
metaplasia with cyst formation [3,11]. Pathological findings 
are compatible with mucinous cystadenocarcinoma of 
the spleen in our case. The pathogenesis of the two cystic 
tumors in our case could not be unitarily explained. 

CONCLUSION
We surgically treated a male patient with mucinous 
cystadenoma associated with ectopic pancreatic tissues of the 
stomach and mucinous cystadenocarcinoma of the spleen, with 
no finding of oncological association between the two lesions.
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