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Abstract. Serous microcystic adenomas are rare and account 
for 1-2% of all exocrine pancreatic tumors and 25% of all 
pancreatic cystic neoplasms. Recently, with advances in 
imaging techniques, these adenomas have been identified 
at an increasing frequency. A 63-year-old woman visited 
her doctor in 1999 due to a gastric deformity detected by 
upper gastrointestinal endoscopy. An abdominal computed 
tomography scan revealed a cystic lesion measuring 6.0 cm 
in diameter, resulting in a diagnosis of serous microcystic 
adenoma of the pancreatic head. During follow-up, the tumor 
increased steadily in size, measuring 6.0 cm in diameter 
in 1999 and 13.0 cm in 2008, while remaining asympto-
matic throughout this period of time. The risk of malignant 
transformation appears to be low even over the long-term. 
However, some cases of malignant transformation to serous 
cystadenocarcinoma have recently been reported. In this 
case, assessment of the relationship between the tumor and 
adjacent vascular structures, such as massive drainage vein 
development on the surface or tumor flow into the portal 
and superior mesenteric veins and the celiac and superior 
mesenteric arteries, was critical for determining tumor resec-
tability. The risk of massive intra-operative hemorrhage was 
felt to be considerable, given the extent of the veins on the 
surface of the tumor, as well as the size and location of the 
primary pancreatic mass. Therefore, preoperative emboliza-
tion of the tumor-feeding arteries arising from the celiac axis 
(gastroduodenal, splenic and dorsal pancreatic arteries) was 
performed. Tumor resection with pancreaticoduodenectomy 
was performed without a blood transfusion, with an estimated 
blood loss of 570 ml. The final pathology confirmed the diag-

nosis of serous microcystic adenoma. The patient is currently 
alive and disease-free. Preoperative partial embolization of 
the tumor feeding arteries and intra-operative resection of the 
right gastric and inferior pancreatoduodenal arteries, allowed 
the tumor blood supply to be arrested without preoperative 
tumor necrosis. Subsequently, intraoperative blood loss was 
reduced. Preoperative partial embolization of the feeding 
arteries is useful for the resection of hypervascular large 
tumors of the pancreas. 

Introduction

Serous microcystic adenomas are rare and account for 
1-2% of all the exocrine pancreatic tumors and 25% of all 
pancreatic cystic neoplasms. Due to advances in imaging 
techniques, these adenomas have been identified at an 
increasing frequency. The tumors usually occur in the 
elderly in the seventh to eighth decade of life (range 34-91 
years; mean age 66) (1,2). A female preponderance has been 
noted (70% of the tumors occur in women). According to 
the literature, these tumors range in size from 1-26 cm, with 
an average of 6-10 cm (1,2,3). Since serous cystic adenomas 
are considered to be benign tumors with almost no potential 
for malignant transformation, surgery is usually not recom-
mended. However, recent reports have suggested a small 
but finite risk of malignancy for serous cystic neoplasms of 
the pancreas (4). In this case, assessment of the relationship 
between the tumor and adjacent vascular structures, such as 
the massive drainage veins on the surface or tumor flow into 
the portal and superior mesenteric vein (SMV) as well as the 
celiac and superior mesenteric arteries (SMA), was consid-
ered to be critical for the preoperative determination of tumor 
resectability. The risk of massive intraoperative hemorrhage 
was felt to be considerable, given the extent of the veins on 
the surface of the tumor, as well as the size and location of 
the primary pancreatic mass.

In this study a case of large and hypervascular serous 
microcystic adenoma of the pancreatic head was successfully 
resected with the preoperative embolization of the feeding 
arteries.
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Case report

A 63-year-old woman visited her general practitioner in 1999 
owing to a gastric deformity detected by routine upper gastro-
intestinal endoscopy. An abdominal computed tomography 
scan revealed a cystic lesion measuring 6.0 cm in diameter, 
and the tumor was diagnosed as a serous microcystic adenoma 
of the pancreatic head. During the follow-up, the tumor 
increased steadily in size, measuring 6.0 cm in diameter in 
1999 and 13.0  cm in 2008, while remaining asymptomatic 
throughout this time period. The risk of malignant transforma-
tion is believed to be low even in the long-term (5). However, 
some cases of malignant transformation to serous cystade-
nocarcinoma have been reported (4). Since the tumor was 

Figure 1. Multi-detector row (MD) computed tomography scan. (A) A large 
hypervascular tumor measuring 13.0 cm in diameter at the head of the pan-
creas is shown. (B) In the arterial phase, the common hepatic artery (CHA) 
and gastroduodenal artery (GDA) are stretched widely across the surface of 
the tumor. (C) In the portal phase, the tumor arising from the pancreatic 
head showed posterior compression on the portal (PV) and superior mesen-
teric veins (SMV). 

Figure 2. Angiography and preoperative embolization. (A) Early phase of 
the celiac axis arteriography showing feeding arteries to the tumor arising 
from arteries including the gastroduodenal, right gastric, splenic and dorsal 
pancreatic arteries. (B) Delayed phase of celiac axis arteriography showing 
numerous drainage veins on the surface of the tumor flowing into the PV. 
(C) Superior mesenteric artery (SMA) angiography showing the main 
feeding arteries to the inferior aspect of the tumor supplied by the inferior 
pancreatoduodenal artery (IPDA). (D) Preoperative embolization of the gas-
troduodenal, splenic and dorsal pancreatic arteries. Interlock embolization 
coils from the celiac axis was performed. 
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large, the patient was considered to be at risk of developing 
obstructive jaundice, duodenal stenosis, portal thrombosis or 
rupture of the tumor, and a tumor resection was performed. 
On multi-detector row (MD) computed tomography scan 
(Fig. 1) and angiography (Fig. 2), numerous feeding arteries 
(including gastroduodenal, right gastric, splenic, dorsal 
pancreatic and inferior pancreatoduodenal arteries) were 
found to supply blood to the tumor, and the common hepatic 
artery was stretched widely across the upper surface of the 
tumor. Moreover, several enlarged draining veins were found 
on the surface of the tumor, and drainage of these veins into 
the portal vein (PV) and SMV was observed. In the current 
case, although resection was deemed to be feasible, the risk of 
massive intraoperative hemorrhage was felt to be considerable. 
Therefore, preoperative embolization of the tumor-feeding 
arteries from the celiac axis (gastroduodenal, splenic and 
dorsal pancreatic arteries) was performed, with the tumor 
resection performed on the following day.

 Laparotomy (Fig. 3) showed a large multicystic tumor 
arising from the pancreatic head, with numerous vessels on 
its surface. The distal duodenum or proximal jejunum at the 
ligament of Treitz was torn from the retroperitoneum, and the 
SMA was identified. The root of the inferior pancreatoduonenal 
(IPDA) was detected and the vessel was resected. The right 
gastric and gastroepiploic arteries were then resected. At this 
point, owing to preoperative embolization, the blood supply 
to the tumor was completely arrested and the tumor had a 
slightly deflated appearance. As a result, the common and 
proper hepatic arteries that had been in tight contact with the 
superior surface of the tumor were detached and the gastrodu-
odenal artery was resected. The pancreatic body was cut at 
the left side of the tumor with the requisite surgical margin. 
While we attempted to preserve the PV, splenic vein (SpV) 
and SMV, several drainage veins on the surface of the tumor 
were found to drain into the SMV and PV, and the tumor was 
tightly adherent to the SMV and PV. Therefore, the SMV-PV 
was resected and reconstructed by end-to-end anastomosis. 

The estimated blood loss was 570 ml. The tumor surgery with 
pancreaticoduodenectomy was performed without a blood 
transfusion. The final pathology confirmed the diagnosis of 
serous microcystic adenoma (Fig.  4). Pathological examina-
tion of the resected specimen revealed arterial thrombosis due 
to the preoperative tumor embolization. However, no ischemic 
or necrotic changes occurred in the tumor. The postoperative 
course was uneventful, and the patient is currently alive and 
disease-free. The patient gave her informed consent, and 
consent and approval for the study was obtained by the Ethics 
committee.

Discussion

Cystic pancreatic neoplasms are uncommon. Differentiation 
between serous cystic tumors and mucinous neoplasms is 
crucial, due to the radically different biological character-
istics of the two types of neoplasms (6,7). Mucinous cystic 
neoplasms should always be resected due to their premalignant 
nature and strong tendency towards malignant transformation 
(7). Management of serous tumors is more controversial since 

Figure 3. Laparotomy shows a large multicystic tumor arising from the head 
of the pancreas. A red vascular tape is looped under the gastroduodenal 
artery (GDA). Blue vascular tapes are looped under the PV and SMV at the 
upper and lower sides of the tumor, and a yellow vascular tape is looped 
under the transection line of the pancreatic body.

Figure 4. Microscopic features of the tumor. (A) The tumor is composed 
of multiple cysts lined with a single layer of cuboidal epithelium without 
atypia. H.E. Loupe. (B) Preoperative tumor embolization did not produce 
any changes, such as necrosis, that may interfere with visualization of the 
pathological features of the tumor. H.E. x40.
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serous microcystic adenomas are considered to be tumors 
with almost no potential for malignant transformation. Thus, 
surgery is usually not recommended. However, during the 
follow-up of our case, the tumor increased steadily in size, from 
6.0 cm to 13.0 cm in diameter from 1999 to 2008. The risk of 
malignant transformation has been reported to be low, even in 
the long-term. However, some cases of malignant transformation 
to serous cystadenocarcinoma were recently reported (4). A case 
of serous cystic adenoma that increased in size, over a follow-up 
period of more than 20 years, eventually producing duodenal 
and colonic stenosis and portal hypertension was reported in 
2007 (5). If these symptoms were to appear and surgery was 
to become necessary in the future, the patient would be much 
older. Therefore, tumor resection was performed.

In the current case, although resection was deemed to be 
feasible, the risk of massive intraoperative hemorrhage was felt 
to be considerable given the extent of the feeding arteries and 
massive drainage veins, as well as the size and location of the 
primary pancreatic mass. Preoperative arterial embolization 
was previously shown to be a safe and efficacious tumor decom-
pression technique (8,9,10). On the other hand, embolization of 
the feeding arteries has also been reported to cause ischemia, 
necrosis, inflammation and angiogenesis of the tumor. Therefore, 
arterial embolization was performed on the day prior to surgery 
for some of the arteries that were located behind the tumor and 
were potentially difficult to approach during surgery.

To improve prognosis, radical pancreaticoduodenectomy 
is usually performed and involves wide lymph node dissection 
and complete removal of the extrapancreatic nerve plexus of 
the SMA for patients with carcinoma of the pancreatic head 
(11,12,13). Additionally, SMA is approached from the distal 
duodenum to proximal jejunum at the ligament of Treitz in 
front of the vena cava, behind the anterior renal (subperitoneal) 
fissure. We approached the SMA and resected the IPDA using 
the same technique as that during surgery for cancer of the 
pancreatic head. This paraduodenal approach allowed for early 
evaluation of the SMA. Preoperative partial embolization of 
the tumor-feeding arteries and intraoperative resection of the 
IPDA and right gastric artery resulted in the arrest of the tumor 
blood supply without preoperative tumor necrosis. Thus, blood 
loss was reduced.

Advances in imaging techniques have led to the iden-
tification of serous microcystic adenomas of the pancreas. 
The excellent prognosis associated with serous microcystic 
adenoma justifies an aggressive approach to surgical resec-
tion, even in older patients, especially since major pancreatic 
resections are now performed with very low mortality and 
morbidity rates at leading centers around the world. In conclu-
sion, preoperative partial embolization of the feeding arteries 
is useful for resection of hypervascular large tumors of the 
pancreas. Only by utilizing multi-modality imaging, interven-
tional radiology techniques and surgery can these complex 
patients be managed successfully.
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