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Minimally invasive distal pancreatectomy
A retrospective review of 30 cases
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Minimally invasive distal pancreatectomy. A retrospective review of 30 cases

OBJECTIVES: Pancreatic surgery has been greatly influenced by the advent of laparoscopic surgery and increasing experi-
ence in its performance and by advances in techniques and surgical devices. This study aimed to represent two centers’
initial experiences in laparoscopic distal pancreatic surgery. 
METHODS: This study was a bi-centric study including 30 patients undergoing distal pancreatectomy for pancreatic dis-
orders. All the patients were operated on from November 2006 to November 2013 in Turkey and Spain.
RESULTS: Laparoscopic spleen-preserving distal pancreatectomy was performed in 9 patients, laparoscopic distal pancrea-
tectomy was performed in 14 patients, laparoscopic enucleation was performed in 4 patients, and single-incision laparo-
scopic distal pancreatosplenectomy with splenectomy was performed in 3 patients.
CONCLUSIONS: Laparoscopic distal pancreatectomies for pancreatic disorders are feasible and safe procedures if performed
by experienced laparoscopic surgeons.
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by Santoro et al. 8. The first single- incision laparoscopic
distal pancreatectomy was performed by our team mem-
bers in 2010 9. 
Over the past decade, advances in laparoscopic tech-
niques have allowed surgeons to approach the pancreas
and to treat these lesions laparoscopically 10. Laparoscopic
excision of benign pancreatic disease and endocrine neo-
plasms has become a common practice in many centers
11-15. Although laparoscopic distal pancreatectomy (LDPS)
typically requires no anastomoses, laparoscopic pancreatic
surgery remains uncommon due to the anatomic loca-
tion of the pancreas, the technical difficulties with pan-
creatic resection, the relative rarity of pancreatic disor-
ders treated surgically, and the requirement for highly
experienced laparoscopic and pancreatic surgeons 5,16.
Laparoscopic surgery offers the advantages of minimally
invasive surgery, such as a small incision, good cosmet-
ic results, less surgical invasiveness, which shortens the
hospital stay, decreased postoperative pain, and earlier

Introduction

Laparoscopic surgery for distal pancreatic lesions has been
increased recently. However, laparoscopic resection of the
pancreas remains uncommon despite laparoscopic surgi-
cal approaches having become the standard techniques
for several procedures 1-5. The first laparoscopic pancre-
aticoduodenectomy was performed in 1994 by Gagner
et al. 6. The first laparoscopic distal resection for insuli-
noma was reported in 1996 by Sussman et al. 7, and the
first distal resection for malignancy was reported in 1999
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recovery with return to normal activity. Moreover, areas
that cannot be visualized with the naked eye can be
clearly seen using the laparoscope 11,17-20.
This study aimed to assess the results of laparoscopic
treatment of diseases of the pancreas and to represent
two centers’ initial experiences with laparoscopic pancre-
atic surgery.

Materials and Methods

From November 2006 to November 2013, 30 patients
with pancreatic disorders were operated on laparoscopi-
cally. The patients’ ages, sexes, operating times, blood
loss, conversion rate, morbidity, incidence of pancreatic
leak, mortality and length of hospital stay were analyzed
retrospectively. Absolute contraindications for laparoscopy
were infiltration of surrounding organs or vessels and
distant metastases. Relative contraindications included
tumor size and the patient’s condition. Diagnoses were
established using radiologic and biochemical modalities. 
All the operations were performed by AS, UB, and SMC
with their teams, who were experienced in advanced min-
imally invasive surgery. The first single-incision laparo-
scopic splenectomy, distal pancreatectomy and liver resec-
tion in the world literature were performed by our team
members 9,21,22.
For the investigation of complications, such as intra-
abdominal abscess and pancreatic fistula, abdominal com-
puterized tomography (CT) was used. Pancreatic fistula
was defined according to the 2005 International Study
Group of Pancreatic Fistula 23,24. Pancreatic leakage
included any amount of pancreatic output from the drain
that contained amylase levels 3-fold greater than the nor-
mal serum level.
The final diagnosis was based on either a rapid patholog-
ical diagnosis or a postoperative histopathological analysis.

Operative Technique

Four surgical techniques — laparoscopic spleen preserv-
ing distal pancreatectomy (SPDP), laparoscopic distal
pancreatosplenectomy (LDPS), laparoscopic enucleation
(E), and single-incision laparoscopic distal pancre-
atosplenectomy (SILS-DPS) — were used.

STANDARD MULTI-PORT LAPAROSCOPY

The patient was placed in a supine and reverse
Trendelenburg position (30 degrees) with open legs. The
surgeon stood between the legs; the first assistant was on
the left side of the patient with the monitor placed on
the patient’s cranial side. A four-port laparoscopic tech-
nique was used. After the maintenance of a 12 mm Hg
CO2 pneumoperitoneum, three 10-mm trocars were insert-

ed at the umbilicus 5 cm below the xiphoid area and in
the anterior axillary line at the level of umbilicus. 
A fourth 12-mm port was placed in the midclavicular
line for tumors located in the tail of the pancreas. A 30
degree laparoscope was used. To attain exposure of the
pancreas, the gastrocolic ligament was divided using ves-
sel sealing devices (LigaSure device Tyco, US Surgical,
Valleylab, Boulder, CO, USA). For tumors located in the
tail of the pancreas, spleen-preserving distal pancreatec-
tomy (SPDP) or distal pancreatectomy and splenectomy
(LDPS) was chosen. For SPDP, care was taken to pre-
serve the spleen together with splenic artery and vein
and short gastric arteries. The gastrosplenic ligaments
were transected, and the spleen was retracted superiorly.
The tail of the pancreas was freed by careful dissection.
To transect the pancreas and perform distal pancreatec-
tomy, a 60-mm endoscopic linear stapler was used, which
provided both closure of the pancreatic duct and hemo-
stasis. A distal pancreatic specimen or enucleated tumor
specimen was extracted in an endoscopic plastic bag
(Endocatch; US Surgical). A single suction drain was left
in the region of the resected pancreatic tail. All the ports
were removed, and the sites of the ports were closed.

SINGLE INCISION LAPAROSCOPIC SURGERY

The patient position was the same as with standard
laparoscopic pancreatectomy. The umbilicus was raised
using a Kocher clamp, and a 2 cm incision was made
from the skin to the peritoneal cavity. A special three
working channel flexible single port was introduced
through the incision with a Sims Maier clamp. We used
a rigid, 30-degree, 5-mm laparoscope, and 2 standard
rigid but articulating 5-mm laparoscopic instruments for
the SILS procedure. Once the laparoscope, grasper, and
dissector were placed, the overall procedures were simi-
lar to the procedures performed in 4- to 5-port laparo-
scopic pancreatectomy. The most difficult part of this
technique was that the working instruments crossed each
other and roticulated. The 5-mm telescope was intro-
duced under both of the working instruments and some-
times over them, changing according to the surgical step
of the procedure. Following diagnostic laparoscopy, to
attain exposure of the pancreas, the gastro-colic ligament
was divided using a 5 mm LigaSure Advance device
(Tyco, US. Surgical, Valleylab, Boulder, CO, USA).
Before starting pancreatic dissection, we placed a loop
encircling the corpus of stomach the by crossing the less-
er curvature and greater curvature for preoperative con-
tinuous retraction. We prepared the loop using
polypropylene sutures covered with a plastic tube of IV
serum, which was set to prevent possible stomach injury.
Two tips of this suture were removed from the abdom-
inal cavity with a suture passer placed under the xiphoid
process. During the entire procedure, stomach retraction
was provided with this tensed loop of Prolene securing
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the stomach. The pancreatic dissection obeyed the stan-
dard operative rules for open or standard laparoscopic
techniques. The peritoneal lining along the inferior edge
of the pancreas was dissected at the point where tran-
section of the pancreas would be performed. An ade-
quate window was created; a roticulated grasper was
passed around the body of the gland. The splenic vein
was identified and ligated with LigaSure at this level.
Dissection of the pancreas from the pancreatic bed was
started after ligation of the splenic artery near the celi-
ac trunk. Pancreas transection was performed using an
EndoGIA (4.8 mm/45 mm, Covidien, Mansfield, MA,
USA) stapler. Distal pancreatectomy was performed with
splenectomy as the single incision splenectomy technique
that we previously described 21. The proximal pancreat-
ic stump was reinforced with fibrin glue. Before extrac-
tion, the pancreas and spleen were separated intracor-
poreally. Later, the spleen was removed after morcella-
tion in an endobag. The pancreas was removed through
the umbilical incision as an intact specimen. A single
suction drain was left in the region of the pancreatic
resection. After removal, the port site in the skin was
closed.

STATISTICAL ANALYSIS

Statistical analyses were performed using the Statistical
Package for the Social Sciences (SPSS) for Windows
(IBM SPSS Statistics for Windows, version 20.0; IBM
Corp., Armonk, NY, USA). The variables were investi-
gated using visual (histograms, probability plots) and ana-
lytic methods (Kolmogorov-Smirnov/Shapiro-Wilk tests)

to determine whether they were normally distributed.
Descriptive analyses are presented using means and stan-
dard deviations for normally distributed variables and
using medians and minimum-maximum for non-nor-
mally distributed variables. We used the chi-square test
with correction for continuity by Fisher’s exact test to
assess proportions between cases performed in Spain and
Turkey in terms of pancreatic fistula. A p value less than
0.05 was considered statistically significant.

Results

The mean age of the patients was 50 years old (±14.6
years). Of 30 patients; 23 patients were female, while 7
patients were male. The diagnoses were well-differenti-
ated neuroendocrine tumors in 5 patients, insulinomas
in 7, mucinous cystadenoma in 4, adenocarcinomas in
7, intrapancreatic ectopic spleen in 2, renal cell cancer
metastases in 2, nesidioblastosis in 1, somatostatinoma
in 1, and papillary intraductal neoplasia in 1.
Demographic and clinical data are shown Table I for the
Turkish experience and Table II for the Spanish experi-
ence.
Nine of the patients underwent planned laparoscopic
spleen-preserving distal pancreatectomy. During the oper-
ations, the splenic vessels and short gastric vessels were
preserved. The Warshaw technique 25 was not used in
the SPDP patients. Fourteen patients underwent laparo-
scopic distal pancreatosplenectomy. Three patients under-
went single-incision laparoscopic distal pancreatosplenec-
tomy, and four patients underwent laparoscopic enucle-
ation. There was only one conversion to an open

TABLE I - Data from patients who  operated in Turkey.

No A/S O HS C TC OT P FU

1 54/F LDP 8 None None 120 Adenocarcinoma 20
2 71/F SPDP 24 None None 160 Well differentiated 36

neuro endocrine tumor
3 26/F SPDP 4 None None 130 Insulinoma 12
4 59/F SPDP 12 Pancreatic fistula Resolved spontaneously 150 Well differentiated 13

neuro endocrine tumor
5 31/M LDPS 7 None None 110 Ectopic intrapancreatic spleen 13
6 48/F LDPS 7 Intra-abdominal abscess Re-operated 10 days later 100 Mucinous cystadenoma 36
7 47/M E 14 Pancreatic fistula ERCP 140 Insulinoma 12
8 65/F SILS-LDPS 30 Pancreatic fistula ERCP, CE 180 Insulinoma 12

and splenic artery aneurism
9 59/F SILS-LDPS 7 Pancreatic fistula Resolved spontaneously 330 RCC Metastasis 12
10 54/M LDPS 7 Pancreatic pseudocyst Follow up 240 Adenocarcinoma 19
11 78/F SPDP 10 Pancreatic fistula Resolved spontaneously 100 Adenocarcinoma 5
12 63/M SPDP 6 None - 240 Nesidioblastosis 56
13 42/F E 25 Pancreatic fistula Re-operated 8 days later 150 Insulinoma 51

A/S: Age and Sex, O: Operation type, HS: Hospital stay(day), C: Complication, TC: Treatment of complication, OT: Operating time
(minute), P: Pathology, FU: Follow-up (in months). LDP: Laparoscopic distal pancreatosplenectomy, LDPS: Spleen preserving distal pan-
createctomy, E:Enucleation. SILS-DPS: Single incision Laparoscopic Distal Pancreatosplenectomy. ERCP: Endoscopic retrograde cholan-
gio pancreatography, CE: Coil embolisation, RCC: Renal Cell Carcinoma. FU: Follow-up period (in months).
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approach because we did not clearly visualize the pan-
creas due to a fatty abdomen. 
The median duration of surgery was 145 minutes (min.-
max. = 90-300). The median estimated blood loss was
100 ml (min.-max. = 50-150). Median length of hospi-
tal stay was 7 days (min.-max. = 2-30).
The total incidence of both major and minor abdomi-
nal complications was 40% (12 cases), including seven
patients with pancreatic fistula, one patient with pan-
creatic fistula and splenic artery aneurysm, one pancre-
atic pseudocyst, two patients with intra-abdominal
abscesses and one patient with postoperative bleeding.
For the detection of complications, CT scans were per-
formed. Post-operative splenic artery aneurysm was
detected in a patient who had pancreatic fistula. Two
patients with pancreatic fistulas were treated with endo-
scopic retrograde cholangiopancreatography (ERCP).
The fistulas were resolved within 2 days after ERCP.
The splenic artery aneurism was coil embolized by
interventional radiologists. Two patients with pancreat-
ic fistulas were submitted to re-operation; development
of intraabdominal abscess and uncontrolled pancreatic
fistulas were the reasons. The other pancreatic fistulas
resolved spontaneously within 14 and 19 days, respec-
tively. One patient was operated on for postoperative
bleeding. We are currently following our patient with
a pseudocyst. There were no in-hospital deaths. The
median follow-up period for the patients was 19,5
months (min.-max = 5-96).

Discussion

Although the laparoscopy revolution in the early 1990s
has changed standard procedures in the treatment of
human diseases, laparoscopic approaches to the pancreas
have been limited because pancreatic disease is relative-
ly uncommon, and the pancreas has a deep location in
the abdominal cavity. Laparoscopic distal pancreatecto-
my has gained wide acceptance in recent years in sur-
gical practice for benign lesions of the pancreas.
Currently, an increasing number of laparoscopic pancre-
atic procedures are performed worldwide. With rapid
developments in surgical technology and advancement of
laparoscopic skills, minimally invasive pancreatic surgery
is becoming the first option for treating malignant pan-
creatic diseases (26,27). However, pancreatectomy by
minimally invasive surgery for malignant disease should
be respectful of oncological principles 28.
Because the first laparoscopic pancreatic resection for
chronic pancreatitis was reported in 1994, several pan-
creatic operations have been performed laparoscopically,
including internal drainage of pancreatic pseudocysts, dis-
tal pancreatectomy, and pancreatoduodenectomy 6,21,29-33.
For laparoscopic pancreatic surgery, four surgical
approaches are used: SPDP, LDPS, E, and SILS-DPS.
The choice of enucleation or resection will depend on
the location of the tumor in the pancreas. Tumors locat-
ed in the corpus or tail of the pancreas can be resect-
ed safely and with relative ease when they are not locat-

TABLE II - Data from patients who  operated in Spain.

No A/S O HS C TC OT P FU

1 51/M LDPS 10 None - 210 Insulinoma 50
2 45/F E 7 None - 140 Insulinoma 48
3 67/F E 25 Pancreatic fistula Resolved spontaneously 130 Somatostatinoma 36
4 52/F LDPS 18 Intra-abdominal abscess Antibiotic 210 Mucinous cystoadenoma 26
5 61/F LDPS 5 None - 220 Papilar Intraductal Neoplasia 21
6 56/F LDPS 12 Pancreatic fistula Resolved spontaneously 300 Mucinous cystoadenoma 18
7 36/F SPDP 6 None - 230 Mucinous cystoadenoma 13
8 32/F LDPS 11 None - 220 Ectopic intrapancreatic spleen 15
9 40/M LDPS 5 None - 150 Adenocarcinoma 96
10 32/F LDPS 3 None - 90 Insulinoma 38
11 27/F LDPS 3 None - 130 Adenocarcinoma 84
12 64/F SPDP 4 None - 130 Metastasis of renal carcinoma 12
13 65/F SPDP 5 None - 120 Well differentiated neuro endocrine tumor 25
14 22/F LDPS 5 Bledding – reoperation - 140 Well differentiated neuro endocrine tumor 18
15 54/F LDPS 4 None - 140 Adenocarcinoma 22
16 60/M SPDP 4 None - 210 Adenocarcinoma 14
17 39 F SILS-DPS 2 None - 140 Well differentiated neuro endocrine tumor 15

A/S:Age and Sex, O: Operation type, HS: Hospital stay(day), C: Complication, TC: Treatment of complication, OT: Operating time
(minute), P: Pathology, LDP: Laparoscopic distal pancreatosplenectomy, LDP: Spleen preserving distal pancreatectomy, E: Enucleation.
SILS-DPS: Single incision Laparoscopic Distal Pancreatosplenectomy. ERCP: Endoscopic retrograde cholangio pancreatography, CE: Coil
embolisation, RCC: Renal Cell Carcinoma. FU: Follow-up period (in months).
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ed near the pancreatic duct or the portal venous con-
fluence. The clear indications for tumor enucleation are
tumors located at the periphery of the gland and tumors
on the surface of the parenchyma that are totally or par-
tially covered by a thin layer of pancreatic tissue 21,30.
Additionally, when the tumor is in close proximity to
the Wirsung duct or is lying on the splenic vein, resec-
tion is indicated to avoid pancreatic fistula or profuse
bleeding. In cases of inability to enucleate tumors locat-
ed in the body or tail of the pancreas, the most com-
mon procedure is distal pancreatectomy with or without
spleen preservation 18.
Laparoscopic distal pancreatectomy is an acceptable treat-
ment option for most benign and indolent tumors locat-
ed in the body or tail of the gland, but the current tech-
niques describe transection of the pancreas at the region
of the body regardless of the actual location of the tumor.
The advantage of more proximal transection is that the
splenic vessels have not branched considerably at this
point, and there is theoretically a lower risk of hemor-
rhage from small splenic branches. The disadvantage of
such a proximal transection, however, is that for very
distal lesions, a large amount of normal pancreatic tis-
sue must be sacrificed 9. 
Preservation of the spleen is also an important factor in
pancreatic surgery in terms of immunological aspects.
Spleen preservation techniques in distal pancreatectomy
have been divided into two types. In Kimura’s technique,
both the splenic artery and vein are preserved by iden-
tification and sealing of the small branches of the body
and tail of the pancreas. This type of distal pancreatec-
tomy with splenic preservation involves meticulous dis-
section of the splenic vessels and the small branches of
these vessels between the pancreas and the splenic hilum
33,34. The other type, which is called Warshaw’s tech-
nique, involves the transection of the splenic vessels and
preservation of the blood supply from the short gastric
vessels 7,25,32-36; however, the latter procedure has been
associated with the potential risk of splenic infarction.
In preserving the splenic vessels, the most important
technique is removal of the splenic vein from the body
of the pancreas toward the spleen 36. Gentle and care-
ful traction of the pancreas, including the tumor, and
meticulous division of the transverse branches between
the pancreas and splenic vein should be performed to
avoid intraoperative blood loss. However, Warshaw
reported that spleen preservation is difficult in cases of
tumors involving the hilum of the spleen and splenic
hilar scarring from prior acute inflammation or abscess
formation 25,36. In these cases, spleen preservation should
be avoided because of several possible complications, such
as bleeding or splenic injury 36-38.
Distal pancreatectomy with preservation of spleen is per-
formed much more in laparoscopic approach versus open
approach, since exposure is better in laparoscopy. In
laparoscopic approach spleen preservation during distal
pancreatectomy ranges from 15.5% to 44.2% and from
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5.7% to 15.6% in open distal pancreatectomy.
D’Ambrosio et al. achieved 100% spleen preservation in
their laparoscopic distal pancreatectomy series 37. Gagner
et al. reported a series of 22 laparoscopic pancreatic resec-
tions with a high rate of distal pancreatectomy with
splenectomy (59 %) 32. In our study, the rate of distal
pancreatectomy with splenectomy was 60%. We pre-
served the spleen in 40% of patients. We believe that
in cases of insulinomas or benign diseases of the pan-
creas, the spleen must be preserved if possible. In our
experience, spleen preserving distal pancreatectomy was
performed due to close proximity of the tumor to the
Wirsung duct but not the splenic vessels. 
Today, although single-incision laparoscopic surgery is
not the gold standard technique for pancreatic disorders,
it is becoming popular because it is a minimally inva-
sive procedure and results in minimal scarring. The major
problem with the SILS technique is that all the instru-
ments are closely packed together, and thus, clashing of
instruments with the laparoscope is common. SILS has
a unique learning curve, principally in navigating the
instruments within a limited range of motion, and it
requires significant coordination between the surgeon and
the camera holder. In our study, the rate of a SILS pan-
createctomy with splenectomy was 13.3 %.
Concerning postoperative complications, the most com-
mon complication in the surgical treatment of pancre-
atic disease is a pancreatic fistula that usually resolves
spontaneously 18, 22,23. The other pancreas-related com-
plications have included abscesses and pseudocysts (25).
In this study, the total incidence of both major and
minor abdominal complications was 40%, including sev-
en patients with pancreatic fistula, one patient with pan-
creatic fistula and a splenic artery aneurysm, one patient
with a pancreatic pseudocyst, two patients with intra-
abdominal abscesses and one patient with postoperative
bleeding. Analysis of a series reported in the literature
showed that pancreatic fistula after laparoscopic distal
pancreatic resection occurred at a rate of 0-30 %; in the
majority of patients, the pancreatic fistulas were low vol-
ume and not life threatening 3, 11, 28. In contrast, there
have been some reports of higher rates of postoperative
fistula with laparoscopic pancreatic resection than with
the open approach 25. The incidence of postoperative
complications is similar to that with open surgery. In
our study, the pancreatic fistula rate was 26, 6%.
Although, the pancreatic fistula rate was higher in
Turkey’s series of patients (5 of 13, 38, 5%) than in
Spain’s series of patients (3 of 17, 17,6%), there was no
statistically significant difference between the two series
(p = 0,242). Fistula formation was observed in all four
operative techniques. Reinforcement techniques, which
are used to prevent pancreatic fistula formation, have not
yet been proven effective. Despite the use of fibrin glue
for reinforcement, we observed a pancreatic fistula in one
patient. The conversion rate reported for laparoscopic
resection of the left pancreas is 0-53 %, but not specif-
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ically for exocrine malignancies 3, 4, 28. In our study, there
was one conversion to an open approach because of a
fatty abdomen.
Assuring the safety of oncologic surgery is of great impor-
tance. It was reported that laparoscopic pancreatic surgery
had comparable results to open surgery in terms of tumor
margins and lymph node dissection 39. D’Ambrosio et
al. based on their experience, concluded that SPDP for
treatment distal pancreatic malignant lesion is feasible
and safe in terms of oncological principles 37. In our
study, we harvested lymph nodes compatible with the
report of the International Study Group of Pancreatic
Surgery 40, and the resection margins were reported as
clear in all cases. However; for pancreatic head lesion,
Ialongo et al. 41 found that operative time for laparo-
scopic pancreatoduodenectomy is significantly longer
than open technique. And, in laparoscopic approach hos-
pital stay is not shorter than open approach.
Although it remains rarely reported, it is likely that sin-
gle-incision pancreatic surgery will become more com-
mon in the surgical field 42,43. Moreover, robotic surgery
is a growing phenomenon in pancreatic surgery, and the
progression of robotic technology could make the single
access easier, safer and more precise 44, 45. 
In conclusion, laparoscopic distal pancreatectomy with
or without splenic preservation for pancreatic disorders
is a feasible and safe procedure if performed by experi-
enced laparoscopic surgeons. The potential advantages of
laparoscopic approach over open surgery include less
post-operative pain, shortened hospital stays and shorter
recovery time with earlier return to previous activities.

Riassunto

La chirurgia del pancreas è stata grandemente influen-
zata dall’avvento della chirurgia laparoscopica e dalla cre-
scente esperienza nella sua realizzazione e dai progressi
delle tecniche e della strumentazione chirurgica. Questo
studio è finalizzato alla presentazione dell’esperienza ini-
ziale di due centri chirurgici nella pancreasectomia dista-
le laparoscopica.
Lo studio comprende 30 pazienti di due centri diversi
sottoposti a pancreasectomia distale per patologia del
pancreas. Tutti gli interventi chirurgicisono stati esegui-
ti tra novembre 2006 e novembre 2013 in Turchia e in
Spagna.
La pancreasectomia distale laparoscopica con conserva-
zione della milza è stata eseguita su 9 pazienti, la pan-
creasectomia distale laparoscopica in 14 pazienti, una
enucleoresezione laparoscopica in 4 pazienti ed una pan-
creasectomia distale laparoscopica con una singola inci-
sione in 3 pazienti.
Si conclude affermando la possibilità dell’esecuzione del-
la pancreasectomia distale per via laparoscopica con sicu-
rezza se l’esecuzione è eseguita da chirurghi esperti nel-
la tecnica laparoscopica.
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