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reports, laparoscopic pancreatic surgery results in a
better outcome than open surgery.1–3 This is because
remarkable improvements in surgical instruments and
imaging devices have made laparoscopic surgery safer,
more accurate, and less invasive.

We report the case of an intrapancreatic accessory
spleen mimicking a nonfunctional endocrine tumor,
which was successfully treated by spleen-preserving
laparoscopic resection of the pancreatic tail with con-
servation of the splenic artery and vein. We describe our
operative technique, and discuss the risk and manage-
ment of a postoperative pancreatic fistula.

Case Report

A 61-year-old man who was being periodically evalu-
ated for chronic hepatitis C underwent routine com-
puted tomography (CT) examination, which showed a
mass in the pancreatic tail as an incidental finding. He
had no symptoms or any remarkable physical signs.
Laboratory test results were normal, except for a slight
elevation of carbohydrate antigen 19-9 to 50.5U/ml
(normal: �37U/ml). Noncontrast CT showed an
isodense mass, 1.5 cm in diameter, in the tail of the
pancreas, and a dynamic study showed enhancement of
the mass from the early phase to the super-delayed
phase (Fig. 1). Splenic artery angiography showed a
hypervascular tumor fed by a branch of the splenic
artery, and the tumor staining persisted until the venous
phase. The serum gastrointestinal hormone levels were
normal. Thus, we made a preoperative diagnosis of a
nonfunctional endocrine tumor, and decided to operate
laparoscopically.

Operative Technique

The patient was placed in the semilateral position with
the left side up and in a reverse Trendelenburg position.
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Introduction

Laparoscopic procedures have recently been advocated
in the field of pancreatic surgery, and benign tumors of
the pancreatic body or tail are a good indication for
laparoscopic resection. Moreover, according to some
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The first 12-mm trocar for the laparoscope was inserted
3cm above the umbilicus by Hassen’s method. After
creating a pneumoperitoneum, we inserted three other
12-mm trocars: in the xiphoid area, subcostally in the
mid-axillary line, and subcostally in the mid-clavicular
line, respectively. First, we dissected the splenorenal
ligament and subjacent fascia lateral to the spleen, then
the splenocolic ligament was divided using an ultrasoni-
cally activated scalpel (AutoSonix; US Surgical, New
Haven, CT, USA). The splenic flexure of the colon was
mobilized downward, and the body and tail of the pan-
creas came into view. The gastrocolic ligament was
opened up to the level of the mesenteric vessels.

Following these steps of the procedure, a laparo-
scopic ultrasound (Echo Camera; Aloka, Tokyo, Japan)
of the anterior surface of the pancreas was done to
confirm the position of the tumor, which showed a
hypoechoic lesion, 1.5cm in diameter, in the pancreatic
tail. The inferior border of the pancreas was dissected,
and the body and tail of the pancreas were completely
detached from the retroperitoneum. The splenic vein
was identified in the posterior wall of the pancreas, and
it was bluntly dissected carefully away from the poste-
rior pancreatic wall. A tunnel was created between the
splenic vein and the pancreas, and the splenic artery was
identified through the tunnel by careful blunt dissection.
Small branches of the splenic vessels were either clipped
with titanium clips or coagulated. The abundant paren-
chyma of the pancreatic tail was divided with a linear
stapler (Endo-GIA, 4.7mm, Tyco, Harrisburg, PA,
USA) (Fig. 2). The specimen was extracted through the
left lateral port, completing the spleen-preserving resec-
tion of pancreatic tail. The operation took 6h 35 min,
with minimal blood loss.

Pathological Findings

Gross pathological examination revealed a sharply
delineated and encapsulated tumor measuring 1.5 �

1.2cm, which was completely surrounded by pancreatic
tissue (Fig. 3A). Histological examination of the tumor
showed structures similar to a sinus lienalis, with splenic
cords and trabecular reticulum (Fig. 3B). The final diag-
nosis was an intrapancreatic accessory spleen.

Postoperative Course

On Postoperative day (POD) 1, a sudden high fever of
39.0°C and frequent watery diarrhea developed in our
patient. An 8-day course of oral vancomycin was started
immediately, for pseudomembranous colitis, which
relieved his symptoms. The drain near the pancreatic
stump was removed on POD 5 and he was discharged
on POD 14.

The patient was readmitted with left flank pain and a
fever of 38.0°C 6 days later. A CT scan showed fluid
collection, 6cm in diameter, around the stump of the
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Fig. 1A–D. Dynamic computed tomography images. A
Noncontrast; B early phase; C delayed phase; D super-
delayed phase. A Noncontrast image shows an isodense mass,

about 1.5cm in diameter, in the dorsal aspect of the pancreatic
tail (arrow). B–D The mass was enhanced from the early
phase to super-delayed phase in the dynamic study

Fig. 2. Intraoperative findings. The pancreatic tail was
transected with a sufficient tumor-free margin by using the
Endo-GIA Stapler
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pancreatic resection (Fig. 4). We performed CT-guided
percutaneous drainage immediately and the amylase
activity of the discharged fluid was 92000 IU/ml. His
condition improved after the drainage and the volume
of fluid drained gradually decreased. Fistulography
done after 14 days of drainage showed a remarkably
diminished cavity size, with no communication between
the cavity and the pancreatic duct. A CT scan done 34
days after drainage showed almost complete disappear-
ance of the fluid collection. The drainage tube was re-
moved after 37 days of drainage and the patient was
discharged 44 days after his second admission. He is
currently well 16 months after surgery.

Discussion

Accessory spleens are a common congenital anomaly,
with a reported incidence of about 10% in the general
population.4 They are usually asymptomatic and rarely
detected in clinical practice. Recent advances in imag-

ing modalities have increased the frequency of detec-
tion of pancreatic masses, and an intrapancreatic acces-
sory spleen can be an important differential diagnosis in
such patients.

Intrapancreatic accessory spleens are usually located
in the pancreatic tail and are about 1cm in diameter in
65% of cases.4 Symptomatic accessory spleens are very
rare, but some patients complain of abdominal pain,
discomfort, back pain, and nausea.5–7 Although resec-
tion of asymptomatic accessory spleens is unnecessary,
they are usually resected if they mimic enlarged lymph
nodes, intramural masses in the gastrointestinal tract, or
tumors of the pancreas.5–9

According to most reports, intrapancreatic accessory
spleens are removed by performing distal pancreatec-
tomy with splenectomy because the operation is short
and easy. However, this offers no advantage to the
patient. An overwhelming incidence of sepsis has been
reported after splenectomy, and transient thrombocyto-
sis can also occur, which may cause venous thrombosis,
pulmonary embolism, cerebral infarction, and angina
pectoris.

Open pancreatic surgery, like adrenalectomy, re-
quires a relatively large incision for a small lesion, and
therefore the potential benefits of the minimally inva-
sive laparoscopic approach are substantial. Transecting
the pancreas through a laparoscope used to be a major
problem, but more than a decade age, some surgeons
became able to achieve this with the aid of a stapling
device after distal pancreatectomy. Since then,
mechanical staplers have provided a quick and easy
method of performing pancreatic transection. By using
mechanical staples and vascular staplers, Soper et al.10

were able to establish the safety and efficacy of laparo-

Fig. 3A,B. Histopathological appearance. A Gross pathologi-
cal examination revealed a sharply delineated and encapsu-
lated tumor (arrow) measuring 1.5 � 1.2 cm, surrounded by
pancreatic tissue. B The structure of the tumor was similar to
a sinus lienalis, with splenic cords and trabecular reticulum
(H&E, �40)
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Fig. 4. Computed tomography images on readmission. A fluid
collection, about 6 cm in diameter, was seen around the region
of the pancreatic resection
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scopic distal pancreatectomy in an animal model, with
no evidence of pancreatic leaks or fistulas. In 1996,
Cuschieri et al.1 described a technique of performing
laparoscopic distal 70%–80% pancreatectomy with en
bloc splenectomy, which they used in seven patients
with chronic pancreatitis. Warshaw’s technique11 of
spleen-preserving distal pancreatectomy, in which the
splenic artery and vein are resected together, was also
employed for laparoscopic distal pancreatic resec-
tion,12–14 but this technique was associated with splenic
infarction, prolonging hospital stay.

More recently, Fernández-Cruz et al.15 reported
successful laparoscopic distal pancreatectomy with
preservation of the splenic vessels, without any serious
complications, in five patients with chronic pancreatitis.
They emphasized that the magnified view afforded by
the laparoscopy enabled separation of the splenic artery
and vein from the pancreatic parenchyma and identifi-
cation of the small arteries and veins, which were then
easily controlled with laparoscopic instruments, such as
the ultrasonically activated scalpel. They concluded that
this technique is superior to conventional open distal
pancreatectomy in terms of cosmetic results, hospital
stay, and postoperative recovery.

Pancreatic fistula after distal pancreatectomy has
been a topic of debate, even in the era of laparoscopic
pancreatectomy. Patterson et al.3 reported the largest
single-institution series of patients who underwent
laparoscopic pancreatic resection. This series consisted
of 19 patients, 3 (16%) of whom had postoperative
pancreatic fistulas. They also collected data from the
literature on morbidity after open and laparoscopic
pancreatic resections, and found that the rate of pancre-
atic fistula ranged from 20% to 33% after laparoscopic
pancreatectomy and from 5% to 23% after open pan-
createctomy.3 Because laparoscopic pancreatic resec-
tion has a lower incidence of chronic pancreatitis than
open pancreatic resection, the fistula rate after the
laparoscopic approach is expected to be higher. Accord-
ing to the data reported by Patterson et al., the fistula
rate associated with the laparoscopic approach is
comparable with those of recent series of open distal
pancreatectomy.3

Vezakis et al.12 reported the cases of two patients who
underwent laparoscopic distal pancreatectomy with
spleen preservation followed by pancreatic fistula,
requiring CT-guided drainage. The hospital stay of
these patients was 55 and 60 days, respectively. In both
patients, the pancreas was divided by using the Endo-

GIA alone, and the stump was not oversewn. There-
fore, it is now their practice to oversew the pancreatic
stump. In our patient, the pancreas was divided with the
stapler alone, and the pancreatic fistula that developed
was successfully treated by CT-guided drainage.

In conclusion, spleen-preserving laparoscopic distal
pancreatectomy with conservation of the splenic artery
and vein is a technically feasible operation for benign
lesions of the pancreatic body or tail. However, a better
operative technique for closure of the pancreatic stump
needs to be established to minimize the risk of postop-
erative pancreatic fistula.
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