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a  b  s  t  r  a  c  t

INTRODUCTION:  Laparoscopic  pancreas-sparing  distal  duodenectomy  is a less  invasive  surgical  therapy;
however,  the  anatomical  complexity  of the duodenum  increases  the  difficulty  of  laparoscopic  procedures.
We  introduce  our  technique  for laparoscopic  pancreas-sparing  distal  duodenectomy  for  distal  duodenal
tumors.
PRESENTATION  OF  CASES:  A first  patient  was  47-year-old  woman  who  had  30  mm  of  duodenal  tumor
which  located  in third  portion  of  duodenum.  A  second  patient  was  66-year-old  man  who  had  35  mm
of  submucosal  tumor  which  located  in  the  third  portion  of  duodenum.  Laparoscopic  pancreas-sparing
duodenectomy  was  performed  using  bilateral  approach  for  both  cases.  We  began  by  dissecting  an  avas-
cular  area  on  the right  side  of  the  transverse  mesocolon  to  mobilize  the  second  and  third  portions  of
the  duodenum  with  the  uncinate  process  of  the  pancreas.  Next,  from  the  left  side,  the jejunum  and  the
fourth portion  of  the duodenum  were  fully  mobilized  orally  from  the  surrounding  tissue,  connecting  the
dissection  plane  with  the  right-side  area.  The  jejunum  and  duodenum  were  cut  with  a  linear  stapler.  Intra-
corporeal  reconstruction  was  performed  in  an  overlapped  manner.  We  performed  this  procedure  in two
patients.  Operative  time  was  326  and  370  min,  respectively.  Patients  were  discharged  on postoperative
days  9–12  without  postoperative  complications.

DISCUSSION:  Duodenal  tumors  are  found  increasingly  often  because  of  developments  in endoscopic  tech-
nology  and  techniques;  therefore,  establishing  safe  surgical  procedures  for duodenal  tumor  excision  is
imperative.  Our  surgical  approach  was simple  and  safe  procedure.
CONCLUSION:  Laparoscopic  pancreas-sparing  distal  duodenectomy  with  a bilateral  approach  is a  useful
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1. Introduction

Duodenal tumors have been identified increasingly often
because of developments in endoscopic techniques and technology
[1,2]; however, laparoscopic surgical resection of distal duodenal
tumors (third or fourth portion of the duodenum) is not yet well
established because of anatomical complexity and the need for

highly-advanced surgical techniques. The distal duodenum is adja-
cent to the pancreas and hidden behind the transverse mesocolon
and superior mesenteric vessels. Regarding distal duodenectomy

Abbreviations: EMR, endoscopic mucosal resection; ESD, endoscopic submu-
cosal dissection; PSDD, pancreas-sparing distal duodenectomy.
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o remove the distal duodenum, open laparotomy is the preferred
urgical approach [3–5]. The one of reason is to require Kocher’s
aneuver and Cattell–Braasch maneuver, whose procedure is hard

o complete under magnified view of laparoscopy. Our introducing
ilateral approach of laparoscopic pancreas-sparing distal duo-
enectomy (PSDD) was performed and completed for two cases
f duodenal tumor arising from third portion of duodenum, and
his surgical approach required minimum mobilization of the duo-
enum, which was preferable for laparoscopic surgery. This case
eport was reported in accordance with the SCARE criteria [6].

. Presentation of case

Two  patients underwent laparoscopic PSDD. The first patient

as  a 47-year-old woman  who underwent laparoscopic PSDD to

xcise a 30-mm duodenal tumor located in the third portion of the
uodenum (Fig. 1A and B). Pathological examination of a biopsy
iagnosed tubular adenoma and we decided to perform laparo-
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Fig. 1. Preoperative findings for two cases. Case1; A-B) Tumor was located and loc
portion of duodenum.

scopic PSDD because the tumor’s large size and location required
highly skilled-techniques to achieve complete dissection during
ESD.

The second patient was a 66-year-old man  who  was  diagnosed
with a duodenal submucosal tumor arising from the third portion
of the duodenum (Fig. 1D and E). He has no current medication and
no past history. Computed tomography demonstrated an approxi-
mately 3.5 cm of hypervascular tumor with no pancreatic invasion.
The tumor was too large to remove by laparoscopic ‘local’ resection,
therefore gastrointestinal surgeons performed laparoscopic PSDD
using bilateral approach.

3. Surgical procedures

The patients were placed in the open-leg supine position under
general and epidural anesthesia and a 12-mm trocar was  inserted
into the umbilical part. Pneumoperitoneum pressure was  set to 10
mmHg  and we used a flexible scope (ENDOEYE FLEX; Olympus,
Tokyo, Japan). Next, one 5-mm trocar was placed in each of the
left and right upper abdomen and the right abdomen and a 12-
mm trocar was placed in the left abdomen (Fig. 2A). The operator
stood on the right side of the patient. The transverse mesocolon was
retracted toward the patient’s head and the Treitz ligament, duode-
num, and jejunum were identified as shown in the video (Fig. 2B).
Additionally, the pancreatic head and the second to third portions
of the duodenum were identified by dissecting an avascular area
on the right side of the transverse mesocolon (Fig. 2C). First, the
transverse mesocolon was incised above the second portion of the

duodenum to make the “window” and the second portion and right
side of the third portion of the duodenum were separated widely
from the transverse mesocolon to expose the structures using a
SonoSurg (Olympus) as the “right-side approach” (Fig. 2D). The
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 in third portion of duodenum. Case2; C-D) Submucosal tumor was located at third

ocation of the preoperatively placed marking-clip near the tumor
as confirmed by intraoperative fluoroscopy to determine a divi-

ion line on the duodenum, as the dissection margin was securely
ept during cut the duodenum. Next, the operator moved to stand
n the left side of the patient and the fourth portion of the duode-
um was  separated and exposed from the Treitz ligament as the
left-side approach” (Fig. 3A–C). The inferior mesenteric vein was
dentified on the left side of the jejunum and preserved (Fig. 3C).
he jejunum was  cut using an ECHELON FLEX Powered Plus white
5-mm stapler (Ethicon Inc., Somerville, NJ). The jejunal stump
as grasped and retracted to the left side and the third and fourth

ortions of the duodenum were separated from the surrounding
issue from distal to proximal as a tunneling procedure (Fig. 3D–F).
fter separating the duodenal wall from the surrounding tissue, the
uodenal mesentery was  sealed and dissected with the marginal
essels and the duodenal wall using a LigaSureTM (Medtronic, Min-
eapolis, MN), also from distal to proximal. In this procedure, the
ancreas, especially the uncinate process and body of the pancreas,
ust be preserved with the capsule membrane intact to avoid dam-

ging the parenchyma. Subsequently, the isolated third and fourth
ortions of the duodenum were retracted to the right side through
he “window” that was  opened in right side of transverse meso-
olon previously, and the proximal duodenum was cut between
he second and third portions with the ECHELON FLEX Powered
lus white 45-mm stapler and removed out (Fig. 4A–C). Next, we
erformed the reconstruction using an overlap method, intracor-
oreally. First, the jejunal stump was  moved to near the duodenal
tump through the “window” right side via the artificial space that

as made during the right-side approach. The antimesenteric edge

f the duodenal and jejunal stumps were cut shortly to be able to
nsert a jaw of a linear stapler into each intestine and the linear sta-
ler was  fired to perform antimesenteric side-to-side anastomosis
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Fig. 2. Port placement and right-side approach for pancreas sparing distal duodenectomy. A) Five ports were inserted as shown by red circles. B) The duodenum is visible
through  the mesocolon. C–D) We  incised the mesocolon, which exposed the pancreatic head and duodenum after separating the duodenum from the surrounding tissue.

Fig. 3. Left-side approach to dissect the duodenum from the Treitz ligament, transverse mesocolon, and pancreas. A-F) We dissected the duodenum from the Treitz
ligament, transverse mesocolon, and pancreas using the left-side approach.
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Fig. 4. Pulling the dissected distal duodenum to the right side, and duodenojejunostomy reconstruction using an overlap method. A-C) The distal duodenum is pulled
through the tunnel and then removed by transecting the proximal side of the duodenum. D) We inserted one jaw of the linear stapler into each of the duodenal and jejunal
limbs  and fired the stapler to complete the side-to-side anastomosis. E-F) We manually sutured the hole in the duodenal and jejunal stumps created during the anastomosis.
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Fig. 5. Resected specimens for two cases. A) Case1; Duodenal tumor was  resected

(Fig. 4D-E). The artificial common hole opening in the duodenal
and jejunal stumps was closed with full-thickness intraluminal
3−0 monofilament sutures (Fig. 5F). After suturing the mesenteric
defect, the access ports were removed and the skin was  closed using
a simple interrupted buried intradermal suture.

4. Results
In the first case, the total operative time was 326 min  and
estimated blood loss volume was unmeasurable low volume.
Macroscopic examination of the resected specimen showed that
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adequate margin. B) Case2; Duodenal submucosal tumor was  completely resected.

he tumor measured 35 × 25 mm (Fig. 6A). The pathological diagno-
is was carcinoma in adenoma limited to the duodenal mucosa. The
urgical margins were negative. Oral intake was started on post-
perative day 5 and the patient was  discharged on postoperative
ay 9 without intraoperative and postoperative complications. The
urgery of second case was completed with a 370-min operative
uration. Estimated blood loss volume was  unmeasurable low vol-
me. The tumor was 30 × 30 mm  (Fig. 6B) and histological findings

evealed a low-grade malignant gastrointestinal stromal tumor.
ral intake was  started on postoperative day 4 and discharged on
ostoperative day 12 without surgical complications.
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5. Discussion

Duodenal tumors are a relatively rare disease and the preva-
lence of duodenal epithelial neoplasms is reported as 0.03 %–0.4
% in patients undergoing upper endoscopy [7,8]. Benign tumors
such as adenomas are most likely to be resected using endoscopic
mucosal resection (EMR) and endoscopic submucosal dissection
(ESD) [4]. However, when EMR  or ESD is difficult, surgical resection
is required, and LECS has recently been introduced for duodenal
full-thickness resection and wedge resection [9]. However, most
reports of LECS were performed for only ‘partial’ or ‘wedge resec-
tion’ of duodenal tumors.

PSDD has mainly been performed during open laparotomy
because of the anatomical complexity of the duodenum, which is
adjacent to the pancreas, papilla of Vater, transverse mesocolon,
jejunal mesentery, and ligament of Treitz, and because the duode-
num is hidden by the mesocolon and superior mesenteric artery
and vein [3–5,10]. Though a laparoscopic approach would pro-
vide better visibility of the dissection line between the pancreas
and duodenum with a magnified view and minimal invasiveness,
laparoscopic approach for PSDD has been reported in few papers.
Bartel et al. described infra-ampullary distal pancreas-preserving
partial duodenectomy as a good surgical option for benign lesions
not amenable to endoscopic resection and which preserves the
pancreas [11]. Poves et al. reported a patient who  underwent
laparoscopic PSDD using an approach that began with the com-
plete Kocher’s maneuver [12]. However Kocher’s maneuver and
Cattell–Braasch maneuver make laparoscopic approach difficult
under the magnified view by laparoscopy.

The key points in our procedure using a bilateral approach
are as follows: 1. The duodenum and pancreatic head are sepa-
rated from the surrounding tissue during the right-side approach.
2. The left-side approach is initiated by dissecting the Treitz liga-
ment and jejunum. 3. The duodenum is separated from the fourth
portion proximally with the intestinal wall. 4. The separated duo-
denum is retracted to the right side behind the superior mesenteric
artery and vein. 5. The duodenum is adequately separated and tran-
sectable within ‘window’ created on the right side of the abdomen.
One of the advantages of this approach is that it minimizes dissec-
tion around the duodenum; in other words, this approach does not
require wide mobilization around the distal duodenum such as in
the Cattell–Braasch maneuver, which involves full mobilization of
the right colon.

We  used an overlap method for the duodenojejunal anastomo-
sis, which provides anterograde peristalsis. In this anastomosis, the
jejunal limb is easier to move close to the duodenal second portion
and the papilla of Vater is preserved by antimesenteric side-to-side
anastomosis. The jejunal limb was moved up through the “win-
dow” previously created on the right side. Because the original
location of the duodenum behind the superior mesenteric artery
and vein can be too narrow, our method is considered simple to
perform.

In this article, we introduced the detailed surgical procedures
for a bilateral approach, which was never described in previous
papers, in laparoscopic PSDD. Establishing a surgical procedure for
duodenal tumors located in the distal duodenum is important and
essential, and our surgical method is useful when resecting duode-
nal tumors.

6. Conclusion
Our bilateral approach in laparoscopic PSDD for neoplasms in
the distal duodenum was a useful procedure without wide mobi-
lization.
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