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CASE REPORT
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ABSTRACT

Context The lifelong risk of post-splenectomy overwhelming sepsis is major complication after splenectomy. Laparoscopic distal pancre-
atectomy is an accepted as safe, and adequate procedure for pancreatic pathologies requiring resection of the distal part of the pancreas.
However, attempts to preserve the spleen are not always successful and sometimes require unnecessary splenectomy. Spleen autotrans-
plantation can be regarded as inducing iatrogenic splenosis in the abdominal cavity. Case report In this report, we present a case of spleen
autotransplantation (about 30 g of splenic tissue) following laparoscopic distal pancreatectomy and inadvertent splenectomy for benign
intraductal papillary tumor of the pancreas. Conclusion This procedure may be the last option spleen preservation considered in the era

of laparoscopic distal pancreatectomy.

INTRODUCTION

The role of the spleen has been emphasized due to its
significant contribution for immunologic function. The
lifelong risk of postsplenectomy overwhelming sepsis is
major complication after splenectomy [1], therefore, spleen
preservation should be considered in patients with benign
and borderline malignant diseases requiring splenectomy
who can expect long-term survival [2]. Laparoscopic distal
pancreatectomy is safe, accepted, and adequate procedure
for pancreatic pathologies requiring resection of the distal
part of the pancreas. Traditionally, distal pancreatectomies
were frequently combined with splenectomy due to
anatomical intimacy and surgeons’ convenience. With
advances in laparoscopic instruments and experiences,
however, spleen-preserving procedure has been
recognized safe and feasible for benign and borderline
malignant diseases requiring distal pancreatectomy.
Currently, many laparoscopic surgeons make great efforts
to preserve the spleen by either conserving the splenic
vessels or removing segments of splenic vessels together
with the distal pancreas, maintaining spleen perfusion with
short gastric and left gastroepiploic vessels (Warshaw’s
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procedure) [3]. However, attempts to preserve the
spleen are not always successful and sometimes require
unintentional splenectomy.

Inthisreport,wepresentacaseofspleenautotransplantation
following laparoscopic distal pancreatectomy and
inadvertent splenectomy for intraductal papillary tumor
of the pancreas. This procedure may be the last chance for
the preservation of spleen in the era of laparoscopic distal
pancreatectomy.

CASE REPORT

A seventy-two-year-old female patient visited our
Department of Surgery due to incidental discovery of a
cystic lesion in the distal pancreas and a gallbladder polyp
during routine medical check-up. She did not complain any
specific symptom and have significant medical history. The
image study showed a cystic mass of approximately 2 cm
in size in the tail of the pancreas and a gallbladder polyp
of about 1 cm (Figure 1). Routine chemistry and tumor
marker levels (CA 19-9, CEA) were all within normal
limits. The patient was scheduled for spleen-preserving
laparoscopic distal pancreatectomy with concomitant
laparoscopic cholecystectomy for an intraductal papillary
mucinous neoplasm of the pancreas and gallbladder polyp.

Laparoscopic Resection

The patient was placed at the operative bed in the supine
position. The surgeon and camera assistant stood on the
rightside of the patient while another assistant surgeon and
scrub nurse stood on the opposite side. Total of 5 trocars
(two 12 mm and three 5 mm) were used for the procedure.
Spleen-preserving laparoscopic distal pancreatectomy
with the preservation of the splenic artery and vein was
attempted initially. A division of the gastrocolic ligament
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Figure 1. Preoperative image study. Abdominal CT scan showed a cystic
mass in the tail of the pancreas and US revealed a gallbladder polyp of
about 1 cm in size.

without a sacrifice of the left gastroepiploic artery was
performed. The lienocolic and gastrolienal ligaments
were not divided in this case. The whole pancreas could
be inspected and the tumor was well identified. The
distal pancreas containing the pancreatic cystic mass was
mobilized by dissection of the retropancreatic avascular
plane along the inferior margin of the pancreas. After a
separation of the splenic vein from the pancreas, the splenic
artery was carefully dissected. Following the creation of
sufficient posterior window between the pancreas and
splenic vessels, the body of the pancreas was transected
using an Endo-GIA 60-3.5. Next, careful dissection
between the pancreas and splenic vessels was continued
by retracting the distal pancreas down. The distal pancreas
containing the pancreatic cyst seemed to be severely
adhered to the splenic vessels due to possible subclinical
chronic pancreatitis. Tributary vessels around the distal
pancreas were damaged during a dissection and resulted
in severe intraoperative bleeding. We decided to convert
the operation for the spleen preservation to Warshaw’s
procedure. After the division of the splenic vessels, the
dissection was continued to the tail of the pancreas.
However, another incidence of inadvertent vascular
damage of the left gastroepiploic artery led to significant
splenic infarction. Combined splenectomy was thought
to be unavoidable. After the completion of laparoscopic
distal pancreatosplenectomy, the surgeon and camera
assistant moved to the left side of the patient to perform
concomitant laparoscopic cholecystectomy. An additional
5-mm trocar for retraction of the gallbladder was placed
at the right flank area in the midaxillary line. Laparoscopic
cholecystectomy was performed as the usual manner.
The resected specimens from the pancreas, spleen, and
gallbladder were placed into an impermeable plastic bag.
The umbilical trocar site was vertically extended enough
to enable extraction of the specimens.

Surgery-Spleen Autotransplantation

The spleen was sliced into several fragments measuring
about 2x2x2 cm in size. Total six fragments of the spleen
tissues weighing 30 g were prepared. The great omentum
was withdrawn through the mini-laparotomy site. The
fragments of spleen tissue were interruptedly sutured
in the omentum with 3-0 absorbable synthetic suture
materials (Figure 2). A silastic drain was placed around the
surgical field of the distal pancreatosplenectomy through
the left abdomen trocar site. An extended wound of about

4 cm was closed. The total operation time was about 5
hours, and the estimated blood loss during operation was
700 mL without transfusion.

Postoperative Course

The patient recovered without complications after
operation. She returned to an oral diet on the 1%
postoperative day. The drain was removed, and she
was discharged on the 8" postoperative day. Pathologic
examination for resected specimens revealed a benign
intraductal papillary mucinous neoplasm of the pancreas
and a gallbladder adenoma. A follow-up study after six
months from operation showed significant uptake in
spleen scan (Figure 3). There was relatively mild change
in peripheral blood smear compared to total splenectomy
patients (a few pitted cell and Howell-Jolly bodies, Figure
3). The follow-up immunoglobulin profile also indirectly
suggested restoration of splenic function (Table 1),
suggesting conserved spleen function. No vaccination was
given.

DISCUSSION

The splenosis is defined as spontaneous heterotrophic
implantation of viable splenic tissue that occasionally
occurs after trauma and iatrogenic rupture of the spleen
[4]. Therefore, spleen autotransplantation can be regarded
as inducing iatrogenic splenosis in the abdominal
cavity. Several experimental and clinical studies have
shown the potentials for residual splenic function after
splenosis [5-7]. There are some clinical reports of spleen
autotransplantation; however, only few reports have been
introduced in minimally invasive meaning [8].

With recent developments in laparoscopic skills and
experiences, laparoscopic surgery has evolved and become
competitive to conventional open surgery [9]. Most
laparoscopic surgeons surely try to preserve the spleen
when performing laparoscopic distal pancreatectomy in

Figure 2. Operative views. The spleen fragments were sutured onto
the great omentum withdrawn through the mini-laparotomy site.
Laparoscopic view after completion of spleen autotransplantation.
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Figure 3. Follow-up study. Spleen scan showed hot uptakes in the middle
of the abdomen, suggesting splenosis. Peripheral blood smear revealed
minimal change in blood morphology.
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Table 1. Immunologic and hematologic parameters following splenectomy.

POD # 1day 1 month 6 months
Quantitatin

IgM (40-230 mg/dL) 58.1 83.5 83.7
IgG (700-1600 mg/dL) 701 981 1090
IgA (70-400 mg/dL) 130 246 218
Kappa light chain (170-370 mg/dL) 159 273 237
Lambda light chain (90-210 mg/dL) 80.4 148 114
Platelet count (x10°/uL) 188 375 296

benign and borderline malignant tumors of the pancreas
[10]. In particular, the value of the spleen has been
emphasized in case of laparoscopic distal pancreatectomy
because post-splenectomy overwhelming sepsis is a
critical complication after splenectomy when considering
that patients are expected to have long-term survival
after successful laparoscopic distal pancreatectomy
[11]. However, spleen-preserving laparoscopic distal
pancreatectomy is not always performed because it is
difficult and time-consuming procedure. Surgeons need
to be equipped with the adequate skills and experience.
Recent reports show that the success rate of the spleen
preservation in intended spleen-preserving laparoscopic
distal pancreatectomy ranges from 40.8 to 81% [12-
15]. Therefore, spleen autotransplantation following the
laparoscopic distal pancreatectomy with unintended
splenectomy can be another salvage strategy for restoring
spleen function in benign and borderline malignant tumors
of the pancreas requiring inevitable splenectomy as shown
in this case.

Many experimental studies have demonstrated that the
great omentum is the best place to implant a spleen tissue
because of the abundant blood supply and physiologic
venous drainage to the portal system, which is natural
drainage route of the spleen for splenic function and
metabolism [16]. In this case, we pulled out the great
omentum through the mini-laparotomy site and sutured
spleen fragments onto the omentum without difficulty
in order to shorten operation time. A total laparoscopic
approach is also feasible and the decision for operative
techniques depends on the surgeons’ preference and
patients’ general condition. We used about 30 g of spleen
tissues for spleen autotransplantation. According to
several studies, about 30-50 g of spleen tissue is thought
to be adequate to maintain spleen function [17-19]. Too
much spleen tissue can potentially develop the intra-
abdominal abscess or postoperative adhesion. In the
present case, the 6-months follow-up study would have
demonstrated the evidence of residual splenic function.
Not to mention of significant finding in the spleen scan,
we could observe a gradual restoration of the lambda
and kappa chains from the 1st postoperative day to 6
months after surgery. In addition, peripheral blood smear
showed relatively minimal changes in peripheral blood
morphology, indirectly suggesting potential functions
for autotransplanted spleen, but the actual function of
autotransplanted spleenis stillunder debate [20,21]. There
are also several studies showing no restored immunologic

spleen function of autotransplanted spleen [22, 23]. Large-
scale clinical studies to show real functions of implanted
spleen in terms of immunologic and hematologic functions
are necessary to reveal the effectiveness of spleen
transplantation in the clinical setting.

Insummary, wepresentacaseofspleenautotransplantation
following laparoscopic distal pancreatectomy with
unnecessary splenectomy in a benign and borderline
malignant tumor of the pancreas. Follow-up studies suggest
potentially restored splenic functions of iatrogenically
implanted spleen. “If the goal is to save the spleen, having
options allows the surgeons to match the tactics to the
terrain” [24]. Spleen autotransplantation may be the last
option for the spleen preservation in the laparoscopic
distal pancreatectomy.
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