
Introduction

Surgical resection is the only curable treatment for low
grade malignancy of the pancreas, and pancreaticoduodenectomy
(PD) is usually selected in such cases as well as pancreatic
carcinomas.1 However, extended lymphadenectomy and
complete resection of nerve plexus are not necessary for
low grade malignancy of the pancreas.1, 2 Although some re-
ports have shown limited resections of the pancreatic head
in comparison with the conventional PD, a large incision of

the abdominal wall or complicated procedures are neces-
sary, and postoperative complications such as pancreatic
fistula cannot be avoided.1, 3 In surgical treatments for low
grade malignancy of the pancreas, a less-invasive treatment
modality would improve the postoperative quality of life of
patients. Recently, the use of laparoscopic procedures has
rapidly spread for treatment of intraabdominal malignancies.
This technique has also been applied in distal pancreatectomy
in low grade malignancy of the pancreatic body or tail such
as an intraductal papillary mucinous neoplasm (IPMN), and
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Laparoscopic surgery is a less invasive treatment option for tumors in the intraabdominal organs; however, the safety and
indication of laparoscopic or laparoscopy assisted pancreaticoduodenectomy (LPD) is still controversial. We attempted LPD
in four cases for intraductal papillary mucinous neoplasm (IPMN) located in the pancreatic head and we report the surgical re-
cords and short-term outcome. LPD was carried out in four patients including three patients with the combined type IPMN and
one with the branch type, based on the International Consensus Guidelines. None of the patients had invasive carcinoma
based on preoperative imaging diagnosis. Laparoscopic procedures were performed until isolation of the pancreas head and
duodenum, and final resection of PD and intestinal reconstruction were performed using small incision laparotomy (7-8cm).
The mean total operating time was 882 minutes (820-932 minutes), mean blood loss was 925ml (610-1550ml) and red cell
transfusion was not required in any patients. One patient underwent reoperation for bleeding at the pancreaticojejunostomy
site at day 1. Mean duration until patients were able to walk was 3.5 days (2-6 days) and duration of use of analgesia was lim-
ited to within 7 days. Grade B pancreatic fistula was observed in one patient and jejunal ileus was observed in one patient.
There were no deaths. LPD was safely performed and blood loss was limited, although the operating time was long.
Postoperative recovery in patients without complications might be better than the conventional PD under laparotomy. Future
study is necessary.
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the validity of laparoscopic distal pancreatectomy has been
recognized.4,5 With respect to PD, some expert surgeons
have used this technique for pancreatic head tumors;6-10

however, this method is not used worldwide at this stage.
Nevertheless, laparoscopic or laparoscopy assisted PD (LPD)
is a promising and less invasive surgical option for low
grade malignancy of the pancreas. To confirm the feasibil-
ity and postoperative outcomes of LPD, we used LPD in
four patients with IPMN at a Japanese cancer institute and
here we discuss the clinical significance and problems.

METHODOLOGY

We experienced four patients with IPMN located in the
pancreas head in the Division of Surgical Oncology, Department
of Surgery, Nagasaki University Hospital (NUH) between
January and October 2010. Informed consent for operative
procedure and data collection were obtained from each pa-
tient. Clinical and pathological findings were followed by
the International Consensus Guidelines for the Management
of IPMN and MCN of the Pancreas (11) and Classification
of Pancreatic Carcinoma.12

Operative procedures

Pancreaticoduodenectomy (PD) was performed by the
subtotal stomach preserving PD and reconstruction by the
modified Child's intestinal anastomosis.13,14 For IPMN with-
out invasive findings, lymphadenectomy was performed in
Group 1 lymph nodes surrounding the pancreas head and
the extra-pancreatic nerve plexus around the supra-mesenteric
artery and the celiac axis remained. End-to-side anastomosis
of pancreatojejunostomy was routinely selected for recon-
struction. Fibrin glue was used to prevent pancreatic fistula.

With respect to laparoscopic procedure, at first, we ap-
plied 5 ports trocar insertion followed by laparoscopic dis-
tal gastrectomy (LADG) as shown in Figure 1.15 In case the
liver disturbed the operating field, an additional 5 mm
trocar was placed to insert the balloon retractor in the up-
per-median line as shown in Figure 1. After transection of
the omentum, the right gastroepiploic artery and vein, and
the right accessory colonic vein were clipped and divided,
and then the anterior surface of the superior mesenteric vein
was fully exposed. Dissection around the descending duo-
denum (Kocherization) was performed and the retropancreatic
space was fully exposed (Figure 2). For sudden massive
bleeding, we prefer to use the bipolar soft coagulation de-
vice (BIPOLAR FORCED COAGTM, VIO 300D, ERBE,

Marietta, GA). After transection of the antrum of the stom-
ach using autosuture (ENDO-GIATM UNIVERSAL STRAIGHT
60, 3.5 mm of blue cartilage, COVIDIEN, Mansfield, MA),
the common hepatic artery, the proper hepatic artery and
the gastroduodenal artery were dissected and taped. The
gastroduodenal artery was clamped using the Hem-o-lock®

Ligation system (Teleflex Medical, Research Triangle Park,
NC) and cut using an ultrasonic device (Sonosurg, Olympus,
Tokyo) (Figure 3). Subsequently, the portal vein and the
superior mesenteric vein were exposed and tunneling pro-
cedure through the retropancreatic space was performed
using the long dissecting forceps. The pancreatic neck was
dissected using the Sonosurg with hemostasis (Figure 4).
Treitz's ligament was dissected and the proximal jejunum
was transected using the ENDO-GIA (white cartilage). The
mesenterium of the resected jejunum and the horizontal
duodenum were sealed and cut using the LigaSure VTM
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Figure 1. Port positions for laparoscopic assisted pancreaticoduodenectomy.
The number indicates the port size. Arrow shows the additional6th

port for balloon retractor. Dotted line shows the incision of laparotomy.

Figure 2. A view of Kocherization. Arrow shows the descending
duodenum and the arrowhead shows the inferior vena cava.
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vessel sealing system (COVIDIEN). After isolation of the
pancreas head and the duodenum, 7-8 cm of the small inci-
sion laparotomy was added and PD was completed via this
incision (Figure 5). Intestinal reconstruction was accom-
plished via laparotomy.

Results

Patients included three men and one woman with a mean
age of 70 years (61-82 years) (Table 1). All diseases were
IPMN located in the pancreatic head, in which invasive car-
cinoma was not diagnosed by imaging diagnosis, preopera-
tively. Two patients had diabetes mellitus and one was
obese (body mass index was 28). Other patients had no se-
vere complications. All patients underwent subtotal stomach
preserving PD and Child's reconstruction. Duct to mucosa
anastomosis was performed in one patient with dilated main
pancreatic duct and the externally completed tube drainage
of pancreas juice was selected in 3 patients. Mean total op-
erating time was 882 minutes (820-932 minutes), mean
blood loss was 925ml (610-1550ml) and red cell transfusion
was not required in any patients. One patient underwent
reoperation for bleeding at the pancreaticojejunostomy site
at day 1; however, this bleeding was not due to laparoscopic
procedures but open procedure. Mean duration until pa-
tients could walk was 3.5 days (2-6 days) and duration of
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Figure 5. Pancreaticoduodenectomy was completed under the
small incision laparotomy.

Figure 3. View of clamping and cutting the gastroduodenal artery
by the ultrasonic dissector. Arrow shows the common hepatic artery.

Figure 4. A view of the transection of the pancreatic neck. Arrow
shows the superior mesenteric vein.

Table 1. Demographics, surgical records and outcomes in patients who underwent laparoscopic pancreaticoduodenectomy

Age,
Gender

Co-morbidity
Location

of
pancreas

Type of
IPMN

Operation
Operating

time
(minutes)

Blood loss
(ml)

Blood
transfusion

Gaiting
(days)

Use of
analgesia

(days)

Hospital
stay

(days)
Postoperative complication

1

2

3

4

81

female

61

male

76

male

61

male

none

none

Diabetes

Obesity

Diabetes

Head

Head

Head

Head

Branch

duct

Main

duct

Mixed

type

Mixed

type

SSPPD

SSPPD

SSPPD

SSPPD

900

875

932

820

770

610

1550

780

nil

nil

nil

nil

2

2

6

6

5

6

13

6

13

16

65

58

none

delayed gastric empty

(7 days)

pancreatic fistula(Grade B)*

postoperative bleeding

jejunal ileu

*; findings according to International Study Group on Pancreatic Fistula classification臼蔚

IPMN: Intraductal papillary mucinous neoplasm
SSPPD: Subtotal stomach-preserving pancreaticoduodenectom
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use of analgesia was limited to within 7 days. Grade B pan-
creatic fistula16 was observed in one patient and jejunal
ileus was observed in one patient. Hospital death was not
observed. In these patients with postoperative severe com-
plication, hospital stay was prolonged.

Histopathological finding showed that case 1, 3 and 4
showed adenoma with severe dysplasia and case 2 showed
carcinoma in situ with adenoma (Stage I).

All patients were satisfied with wound healing and had a
pain-free postoperative course. At 6 months after surgery,
weight loss in comparison with preoperative state was -5,
+1, -2 and -2kg in each case.

Discussion

Recently, aggressive surgical exploration for intraabdominal
organs, not only gastrointestinal organs but also the liver
and pancreas, has been applied and clinical significance has
been clarified.4-10, 17 As the laparoscopic techniques have re-
markably improved, we have performed distal pancreatectomy
since 2008 (data not published yet). Laparoscopic distal
pancreatectomy was safe and useful based on our series, as
well as previous studies.4,5 Recovery might be faster and
postoperative incisional pain less in comparison with open
laparotomy. Based on this experience and instruction by the
upper gastrointestinal surgeons at our institute, LPD was at-
tempted at our institute this year.

Laparoscopic pancreatectomy might be considered for
low grade malignant disease such as a neuroendocrine tumor,
IPMN and other cystic tumors.6-10 Although laparoscopic
pancreatectomy has also been used for invasive ductal car-
cinoma of the pancreas or bile duct carcinomas,4 this indication
is still controversial. Our present indication of laparoscopic
pancreatectomy including LPD was limited to precancerous
lesions or non-invasive pancreatic tumors because procedures
of dissection of extrapancreatic tissues or lymphadenectomy
could not be accomplished as effectively as in open surgery.

With respect to patient selection for this technique, obese
patients should be avoided in such a complicated proce-
dure. The degree of obesity is one of the main problems in
laparoscopic surgery.19 Our third case was obese and the
pancreas itself was fatty and fragile. In this patient, the pro-
cedure took a long time, a large volume of blood was lost,
and anastomotic procedures were very difficult. Eventually,
problematic pancreas fistula occurred and transabdominal
tube drainage was necessary. Based on this experience,
obesity is a risk factor for postoperative complication in
LPD.

By applying laparoscopic distal gastrectomy, most pro-
cedures could be accomplished in LPD because basic pro-
cedures are similar. The most difficult point in the laparoscopic
procedures was maneuver around the portal vein and
supramesenteric artery because many vascular branches
were connected with the pancreas head and the operative
field was narrow, as occurs in open surgery as well. At this
stage, resection was performed under small laparotomy to
control for sudden bleeding. However, Cho et al. reported
that this procedure could be fully accomplished using
laparoscopic techniques.9 Step-by-step training is necessary
to improve laparoscopic surgical techniques. Concerning
anastomotic procedures, we performed these under small
laparotomy. Using a 7-cm laparotomy, complete anastomosis
was possible and quick, except in the overweight patient
(Case 3) in our series. Some investigators showed that pure
LPD including anastomotic procedures was possible.6-9, 20

Recently, robotic surgery was attempted in LPD and this
technique may improve the feasibility and safety by finer
techniques under laparoscopy.21 A serious problem in our
series was the longer operating time in comparison with
open PD.14 Based on Briggs's review, operating time widely
ranged between 287 and 528 minutes.10 Our results were
much longer than those in this review. We are aiming to
shorten the operating time using a step-by-step technique.

In our series, intraoperative blood loss could be limited
and red cell transfusion was not required. Laparoscopic sur-
gery may lead to a decrease of blood loss due to good op-
erative view and delicate handling.22 This point is one of the
great advantages of laparoscopic surgery. In our fourth case,
the patient required reoperation because of intraabdominal
bleeding; however, the bleeding site was the small branches
of the pancreatic surface, which was not treated by laparoscopic
procedure but rather laparotomy. To reduce the intraoperative
blood loss, the latest vessel sealing devices are necessary
and, in the present series, we applied various sealing de-
vices. The ultrasonic device is useful for cutting rapidly,
which was mainly used for cutting and coagulating even
around the main vasculature.23 Ligasure is a monopolar tip
vessel sealer with limited thermal damage in comparison
with ultrasonic coagulator, which shows the strong sealing
power.24 Therefore, this device was applied for cutting the
main artery as gastroduodenal or inferior pancreato-duodenal
artery. Bipolar soft coagulator is a useful device for hemostasis
of the local bleeding.25 In one case with obesity of the pre-
sent series, bleeding tendency was observed in the soft tis-
sues during operation. In such a case, bipolar device was
useful because there was no necessary to clamp the bleed-
ing site. After all, each device may be selected to use
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according to the state of operation by understanding the
mechanism of each hemostatic device.

Postoperative complications were observed in three pa-
tients. Briggs et al. reviewed cases of morbidity associated
with LPD, and they found that complication rate was 26%
and the mortality rate was 0-4.5%.10 Therefore, the safety of
LPD in comparison with open PD has not been established yet.
The most common postoperative complication was pancreatic
fistula, which cannot be avoided even using laparoscopic
procedures. In our experience, one patient developed a pan-
creas fistula and other complications were not fatal. In our
study, patients recovered quickly and were able to walk
soon after surgery. Complaints of pain were limited as well.
In three cases, we asked the patients about their ability to
perform daily activities, and the patients were satisfied with
their abilities. Body weight and nutrition were also well
preserved and stable (mean; -2kg), although mean weight
loss after open PD was 7 kg at 6 months after surgery.
Based on these findings, LPD was found to be a useful
method .

In conclusion, laparoscopy-assisted pancreaticoduodenectomy
was performed in four patients with IPMN. Intraoperative
blood loss was limited and postoperative recovery was fast,
although the operating time was long. Further study in a
larger number of subjects is necessary to clarify the clinical
significance of LPD; however, this procedure is promising
to improve patient's recovery after PD by maintaining sur-
gical curability.
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