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ABSTRACT

Background: Since the first case report regarding lapa-
roscopic distal pancreatectomy (DP) for solid pseudo-
papillary tumor (SPT), few additional articles have been
published. The objective of this study was to evaluate
the feasibility, safety, and long-term outcome of the
laparoscopic DP based on a series of adult SPT patients.

Methods: In a single-center study, we screened all adult
patients undergoing a laparoscopic DP for SPT. Preoper-
ative, operative, and postoperative data were retrospec-
tively analysed and compared to the results of open DP
for SPT published in the medical literature.

Results: From April 2000 to June 2010, 5 adult female
patients (median age 34 y) underwent a laparoscopic
DP for an SPT. No conversion to open surgery was
required. The median size of the tumor was 45 mm. The
postoperative mortality rate was 0%, and serious com-
plications (Dindo IV) occured in 2 patients. The post-
operative quality of life was not significantly altered by
the laparoscopic procedure. At a median follow-up of
60 mo, all patients were alive and without evidence of
local recurrence, distant metastasis, diabetes, or exo-
crine insufficiency.

Conclusion: Laparoscopy may offer an alternative to
open surgery in the treatment of SPT of the distal
pancreas in adult female patients. The laparoscopic
procedure impacts neither the oncologic outcome nor
the quality of life. However, due to the risk of postop-

erative complications, this procedure should be re-
served for specialized centers.

Key Words: Pancreas, Solid and pseudopapillary tumor
(SPT), Distal pancreatectomy (DP), Laparoscopy.

INTRODUCTION

Laparoscopic resection of the pancreas was initially de-
scribed in the medical literature in the early 1990s. The
first laparoscopic pancreatoduodenectomy was per-
formed in 1994, and the first distal pancreatectomy (DP)
was performed in 1996.1,2 Development of endoscopic
instruments and advances in technique have made lapa-
roscopic DP an effective option for the treatment of pan-
creatic disease. The laparoscopic approach is also partic-
ularly well adapted to DP, because it eliminates the need
to perform an anastomosis. Although laparoscopic sur-
gery for highly malignant pancreatic tumors is considered
controversial, there are no current recommendations for
low-grade malignant tumors, such as solid pseudopapil-
lary tumors (SPTs). SPT is a rare clinical entity, represent-
ing 1% to 2% of all primary exocrine tumors of the pan-
creas. More than 80% of patients are female, and 85%
are � 30 y old.3 Only 8 case reports of pancreatic SPT
operated under laparoscopy have been reported in the
English medical literature, and of these, the majority were
pediatric cases.4–11 More recently, Cavallini et al.12 pub-
lished the first series of patients undergoing laparoscopic
DP for SPT. They concluded that laparoscopic DP was a
safe and feasible procedure for patients affected by pan-
creatic SPT. However, their population series included
both adults and children, male and female. This large
diversity makes it difficult to provide general recommen-
dations, since some SPTs features differ according to sex
and age.13,14 Consequently, we decided to evaluate pre-
operative, operative, and postoperative results of laparo-
scopic DP in a homogeneous population of adult female
patients. To the best of our knowledge and based on a
review of the medical literature, this is the first study on
this subject to date.
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Toulouse, 33140 Villenave d’Ornon, France. Phone: (0033) 664352995, Fax: (0033)
472365489, E-mail: julienjarry@hotmail.com

DOI : 10.4293/108680812X13462882736970

© 2012 by JSLS, Journal of the Society of Laparoendoscopic Surgeons. Published by
the Society of Laparoendoscopic Surgeons, Inc.

JSLS (2012)16:552–558552

SCIENTIFIC PAPER



MATERIALS AND METHODS

Patient Selection

A retrospective chart review was done for all adult pa-
tients (age � 18 y) undergoing laparoscopic DP between
April 2000 and June 2010 in the department of adult
pancreatic surgery at Haut Leveque University Hospital in
Bordeaux, France. Only patients with a definitive diagno-
sis of SPT were selected. No patient was excluded from
the study. The preoperative assessment included a com-
puted tomographic (CT) scan of the thorax, abdomen, and
pelvis, a pancreatic magnetic resonance imaging (MRI),
and an endoscopic ultrasound (EUS) with biopsy of the
pancreatic mass for 1 patient. The preoperative anesthesic
evaluation was done using the American Society of Anes-
thesiology guidelines, and the patient’s consent was
signed before surgery.

Endpoint Assessment

Preoperative, operative, and postoperative data were pro-
spectively collected and retrospectively analysed. These
data were compared to the data of open DP for SPT
published in the medical literature. Preoperative parame-
ters included patient demographics (age, sex, body mass
index, American Society of Anesthesiologists score) while
operative parameters included total operating time, con-
version necessity, blood loss, transfusion, and tumor char-
acteristics (median size). The following postoperative data
were collected.

Overall morbidity: Every medical and surgical complica-
tion occurring during the postoperative follow-up was
recorded according to the classification of Dindo et al.15

Splenic complications: Splenic infarct, focal or massive,
detected by color Doppler ultrasonography.

Presence of pancreatic fistula: According to the Interna-
tional Study Group on Pancreatic Fistula,16 this entity was
deemed present if there was any measurable drainage
from an operatively placed drain with amylase levels � 3
times the upper limit of normal serum levels. All patients
below this range were considered to have no biochemical
evidence of fistula.

Severity of pancreatic fistula as defined by International
Study Group on Pancreatic Fistula16: Grade A fistulas:
transient asymptomatic fistulas evident only by elevated
drainage amylase levels. Grade B fistulas: symptomatic,
clinically apparent fistulas that require diagnostic evalua-
tion and therapeutic management. Grade C fistulas: se-

vere, clinically significant fistulas that require major inter-
vention.

Abscess: culture-positive purulent drainage from an intra-
abdominal fluid collection obtained either percutaneously
or operatively; and/or radiographically confirmed fluid
collection with systemic or localized signs of infection.

Length of hospital stay (LHS): days from the initial oper-
ation to hospital discharge.

Completeness of resection: An R0 resection was consid-
ered to have been performed if the primary tumor was
removed with negative margins. Patients with microscop-
ically positive margins or grossly positive margins were
classified as having had an R1 or R2 resection, respec-
tively.

Quality of life: assessed by recording the patient’s SF-36
score both 1 mo prior to the operation and 1 mo postop-
eratively.17 The questionnaire was completed by the pa-
tients themselves. A Mann-Whitney U test was carried out
to compare pre- and postoperative SF-36 scores.

Overall and disease-free survival: Overall survival (OS)
was defined as the delay between the date of surgery and
the date of death, and disease-free survival (DFS) was
defined as the delay between the date of surgery and the
date of the first postoperative diagnosis of local recur-
rence. OS and DFS were estimated using the Kaplan-Meier
method.

Surgical Technique

All laparoscopic procedures were performed in a stan-
dardized fashion by a single surgeon. The patient was
placed supine in a 30° reverse Trendelenburg position
with the surgeon standing between the patient’s legs. The
laparoscopic monitor was to the left of the patient’s head.
A 4-port laparoscopic technique was used. A 10-mm cam-
era port was placed at the umbilicus. Two additional
working 5-mm ports, along with a 12-mm port for the
linear stapling device, were placed in the xiphoid area and
the right and left flanks, respectively. Laparoscopic distal
pancreatectomy was performed with spleen preservation
following Warshaw’s technique (splenic vessel division).
Electrocautery and LigaSure Atlas were used for dissec-
tion.18 A wide window was made in the gastrocolic liga-
ment. A forceps was used to raise the stomach from the
epigastric trocar enabling good exposure of the body and
tail of the pancreas. The inferior border of the gland was
dissected and the tail detached from the retroperitoneum.
This mobilization enabled visualization of the posterior
wall of the gland and the splenic vessels which were
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divided (Figure 1). The pancreatectomy was achieved by
transection of the pancreatic body with an endoscopic
linear 45-mm stapler (Figure 2). The dissected part of the
pancreas was extracted in an endoscopic bag retrieval
system through a Pfannenstiel incision. A drain was
placed on the pancreatic stump and drawn out through
the 12-mm port.

Follow-up

After surgery, all patients underwent regular follow-up
consultations at 4 mo, 6 mo, and annually thereafter. The

follow-ups included clinical examination and CT scan of
the thorax and abdomen. All patients were present at the
1-y follow-up consultation. One patient was absent at all
subsequent follow-ups.

RESULTS

Preoperative Data (Table 1)

Between April 1997 and June 2010, 75 patients underwent
laparoscopic distal resection of the pancreas in our surgi-
cal department. Among them, 5 were operated on for a
pancreatic SPT. Over the same period, we performed 86
open distal resections for various tumors of the pancreas.
The 5 patients operated on for a pancreatic SPT were all
Caucasian women with a median age of 34 y (range, 20 to
44). The median preoperative BMI was 20.4 kg/m2 (range,
17 to 24). Using the American Society of Anaesthesiology
(ASA) classification system, all the patients were classified
as “ASA 1.” The diagnosis of SPT was made after initial
assessment in 3 patients. The remaining 2 cases were
initially misdiagnosed as mucinous cystadenoma, and the
diagnosis of SPT was made only after histological analysis.

Operative Data (Table 1)

Five laparoscopic DPs with Warshaw’s procedure were
performed. The spleen was conserved in 4 patients but
had to be removed in 1 patient due to an iatrogenic injury
during the laparoscopic procedure. The SPTs were lo-
cated within the pancreatic body in 3 patients while the
other 2 were located in the tail. Median tumor size was 45
mm (range, 22 to 80). No conversions were performed
during the initial procedure. The median blood loss was
100 mL, and no blood transfusions were necessary during
the 5 laparoscopic procedures. The median operative time
was 230 min (range, 210 to 260) for the 5 laparoscopic
procedures versus 215 min (range, 145 to 310; P � .129)
for the 86 patients undergoing a standard open DP in our
institution.

Postoperative Data (Table 1)

No case of perioperative mortality was recorded. Three post-
operative complications occurred including 1 splenic isch-
emia (Dindo IV), 1 acute hemorrage of the inferior pancre-
atic artery (Dindo IV), and 1 grade A pancreatic fistulae
(Dindo I). Reoperation was required in 2 patients – the first
after acute hemorrage of the inferior pancreatic artery on
postoperative day 2 (the patient underwent an emergency
laparotomy to achieve hemostasis), the second case after

Figure 1. Operative view: The distal pancreas has been dis-
sected off the splenic vessels, and the splenic vessels have been
divided using a LigaSure Atlas and clips.

Figure 2. Operative view: The distal pancreas is transected with
an endoscopic GIA stapler.
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splenic ischemia, complicated by a splenic abscess (the
patient underwent a laparotomy with splenectomy and
peritoneal washout on postoperative day 22). Following
laparoscopic DP, the median length of hospital stay was
16 d (range, 7 to 30) versus 17.7 d (range, 8 to 42) after a
standard open DP (P � .402).

Resection was classified as R0 in all the patients. An
average number of 4 lymph nodes were resected with the
pancreatic specimen. No lymph node metastases and no
perineural invasions were found on histological analysis.
None of the patients received adjuvant chemotherapy or
radiotherapy. At a median follow-up of 60 mo (range, 12
to 108), all patients were alive without evidence of local
recurrence, metastasis, diabetes, or exocrine insufficiency.

Comparison of the different pre- and postoperative SF 36
scores (Figure 3) did not reveal any significant difference
in terms of physical functioning (P � .97), general health
perceptions (P � .06), mental health (P � .37), emotional
role (P � .95), physical role (P � .41), social functioning
(P � .93), vitality (P � .91), and bodily pain (P � .96).

DISCUSSION

SPTs are one of the most uncommon histotypes of all
exocrine pancreatic neoplasms. They were first described
by Frantz in 1959.19 Since then, various names have been

used to describe this unusual lesion, such as Frantz tumor,
solid and cystic tumor of the pancreas, papillary cystic
tumor, solid and papillary epithelial neoplasm, and
Hamoudi’s tumor. However, according to the World
Health Organization classification of exocrine pancreatic
tumors, the appropriate terminology for this tumor is SPT
of the pancreas.20

Table 1.
Data of Adult Patients with Solid Pseudopapillary Tumor Operated Under Laparoscopy

Patient 1 Patient 2 Patient 3 Patient 4 Patient 5

Age at Diagnosis (y) 20 34 34 25 44

Sex Female Female Female Female Female

ASAa 1 1 1 1 1

BMIa (kg/m2) 20.3 24 17 21 20.4

Clinical Presentation at
Diagnosis

Abdominal pain Abdominal pain Asymptomatic Asymptomatic Abdominal pain

Localization and Lesion
Size (mm)

Body, 22 Body, 45 Body, 80 Tail, 50 Tail, 38

Number of Resected
Lymph Node

3 1 8 5 3

Operative Time (min) 240 210 230 220 260

Morbidity DINDO Score 0 Fistula Grade A I Splenic Infarction IV Hemorrhage IV 0

LHSa (days) 7 20 30 10 16

Reoperation No No Yes Yes No

Follow-up (months) 12 96 72 60 24

aBMI�body mass index; SP�splenopancreatectomy, LHS�length of hospital stay.

Figure 3. Comparison of SF-36 Quality of Life Assessment pre-
operatively and at 1 mo after surgery.
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Mao,3 in a cumulative review of the literature, found that
90% of patients with SPT were females with a mean age of
23.9 y. In our group, 100% of the patients were female
with a median age of 34 y, which is comparable to other
findings reported in the United States, but older than
several reported from Asia.21,22

Clinically, patients with pancreatic SPT may present with
nonspecific symptoms, including vague abdominal pain,
increasing abdominal girth, or a palpable mass, while 9%
are described as asymptomatic.22 In our series, 2 patients
were asymptomatic with SPT discovered incidentally, and
3 patients presented with atypical abdominal pain ulti-
mately leading to the diagnosis of SPT. This nonspecific
presentation might delay diagnosis and lead to relatively
larger tumor size upon first clinical evaluation, although
tumor size has not been shown to be a predictor of
resectability.22 This was also demonstrated in our series,
because SPT of up to 8cm could still be completely re-
sected.

The differential diagnosis of pancreatic SPT includes any
solid or cystic pancreatic disease entities. In our series,
only 1 patient underwent an EUS with biopsy in the
preoperative assessment. As a result, 2 SPTs were initially
misdiagnosed as mucinous cystic tumors. This demon-
strates the necessity to perform a systematic preoperative
histologic diagnosis for all suspected SPTs.

Definitive treatment of pancreatic SPT is achieved by com-
plete resection of the tumor, preserving as much pancre-
atic tissue as possible, with the surgical approach depend-
ing on both tumor location and size. The first surgical
resection of a pancreatic SPT was performed by Grosfeld
and described by Hamoudi in 1970.23 Thirty-three years
later, Carricaburu4 reported the first case of laparoscopic
SPT resection in a child. Since then, only a few similar case
reports have been published.5–11 The first series of SPT
managed using laparoscopy was recently published by
Cavallini et al.12 but included a heterogeneous population
of both adult and child, male and female patients. Based
on a review of the medical literature, it has been demon-
strated that SPTs in male patients have distinct patterns of
onset and aggressiveness versus those in female patients
and that SPTs in adults and children also differ with regard
to clinical features.13,14 The present study is the first to
focus solely on adult female patients, the typical popula-
tion that is affected by SPT. We find that laparoscopic DP
is particularly suitable for our patients given their rela-
tively young age. First, from an esthetic point of view the
laparoscopic approach avoids abdominal incision with
the exception of the Pfannenstiel incision. Second, it has

been documented that laparoscopy decreases the risk of
long-term incisional hernia and postoperative adhesions
associated with the open procedure.24,25 This benefit dis-
appears when patients require a laparotomy in the post-
operative period due to complications from the initial
procedure (as demonstrated by 2 of the 5 patients in our
series). Some authors have also reported that laparoscopy
decreases postoperative stress, analgesia requirements,
and shortens hospital duration.26 In our series, the me-
dian hospital length of stay was comparable to the
series of open DP for SPT published in the medical
literature (Table 2)27–34 and also to open DP performed
at our institution. However, 3 of our patients had com-
plications delaying hospital discharge. Correcting for
these complications, the hospital length of stay was
only 7 d.

From an oncological point of view, the low-grade malig-
nancy of SPT generally results in an excellent prognosis
following complete surgical resection. Although SPTs may
have malignant characteristics, they are generally not
characteristic. Specifically, extrapancreatic or vascular inva-
sion by the tumor, cellular pleomorphism, and elevated
mitotic rates do not seem to have a significant impact on the
oncologic behavior of SPTs. The analysis of multiple series of
SPT operated on via open resection, including all type of
pancreatic resections, demonstrates excellent outcomes,
even in the presence of recurrent disease (Table 2).27–34 In
our group, all the patients were alive and free of recur-
rence or metastasis at a median follow-up of 60 mo. These
results correspond theoretically to a 100% overall and
disease-free survival at 1 y and 5 y. Thus, our oncologic
results are comparable to those in the series of open
resection. This demonstrates that laparoscopic resection
of SPT does not impact oncologic outcomes. Furthermore,
no lymph node metastases and no perineural invasions
were found on histological analysis of the specimens in
our series. This demonstrates that SPT rarely has lymph
node metastases. Consequently, extensive lymphadenec-
tomy is not necessary and makes laparoscopy even more
appropriate.

Three complications occurred after the laparoscopic pro-
cedure. This overall morbidity rate (60%) is relatively high
in comparison with open DP for pancreatic SPT as pre-
sented in Table 2,27–34 but only 2 patients (40%) had
serious complications requiring a relaparotomy (DINDO
IV). One complication in our series was minor (pancreatic
fistulas grade A). Such a result is not surprising, because
SPT patients present with classic risk factors for postop-
erative pancreatic fistula including small duct size and soft
gland texture. The 2 serious complications included 1
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splenic infarction and 1 hemorrage of the inferior pancre-
atic artery. The splenic ischemia resulted from the division
of the splenic vessels but not of the laparoscopic ap-
proach per se. The hemorrhage may be attributed to the
use of a laparoscopic stapler resulting in inadequate he-
mostasis at the pancreatic incision site. Thus, the rate of
relaparotomies decreased over time as the surgeons
gained experience with the laparoscopic procedure. By
2011, it was only 5.6% in our institution. However given
these issues, we recommend these laparoscopic ap-
proaches in specialized centers given their acknowledged
expertise in handling these complications.

The comparison between the pre- and postoperative SF 36
score results did not reveal any significant differences
based on the laparoscopic procedure used. It would have
been particularly interesting to compare quality of life
between our patients operated on with laparoscopy and
other patients operated on with open laparotomy, but
quality of life was not assessed in medical articles of open
DP. Nonetheless, our results confirm that the quality of life
of our patients was not significantly impacted by the
laparoscopic DP.

CONCLUSION

We conclude that laparoscopic DP offers an alternative to
open surgery in the treatment of SPT of the distal pancreas
in adult female patients without significantly impacting
either the oncologic outcome or the quality of life of the
patients.
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