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INTRODUCTION:  Non-ampullary  duodenal  adenomas  rarely  show  malignant  potential.  However,  such
adenomas  located  in the  periampullary  area  are  suspected  of  being  malignant  and  require  surgical
treatment.
PRESENTATION  OF  CASE:  A  75-year-old  man  presented  with  a 30-mm  wide,  endoscopically-unresectable
laterally spreading  tumor  in  the  periampullary  area.  Biopsy  showed  a tubular  adenoma;  however,  the
size  and  color  of the  tumor  strongly  suggested  malignancy.  Therefore,  a hybrid  laparoscopic  pancreas-
preserving  subtotal  duodenectomy  (HLPPSD)  was  performed.  Laparoscopically,  a Kocher  maneuver  was
performed.  The  jejunum  was  divided  10 cm  distal  to the  ligament  of Treitz,  and  the  duodenum  was  also
divided at  the  supraduodenal-angle.  The  Shuriken  method  was  applied,  and  the  surgery  converted  to an
open procedure.  The  common  bile  and  pancreatic  ducts  were  divided,  and  the  subtotal  duodenum  and
10  cm  of the jejunum  were  removed.  Thereafter,  the jejunal  stump  was  hand-sutured  to  the  duodenal
stump.  Cholangiojejunostomy  and pancreatojejunostomy  were  performed  under  direct  vision.  Finally,
an umbilicoplasty  was  performed.  The  histology  revealed  that  the  tumor  was  a carcinoma  in  situ.
DISCUSSION:  Endoscopic  resection  is  the  first-choice  for  duodenal  adenoma  suspected  of malignant
potential.  When  the  endoscopically-unresectable  tumor  is located  in periampullary  area,  pancreatoduo-
denectomy  is  generally  selected  because  ampulla  cannot  be preserved.  However,  HLPPSD  is  an alternative

option.
CONCLUSIONS:  Non-ampullary  duodenal  adenomas  can  be  malignant  when  the  tumor  is  large  and  red.
In these  cases,  HLPPSD  can  be  useful;  less  invasive  than  conventional  pancreaticoduodenectomy;  leaves
only  a 3-cm,  round  scar,  in addition  to  the  laparoscopic  port  scars;  and  combines  the  benefits  of  both
open  and  laparoscopic  surgeries.

© 2020  The  Authors.  Published  by Elsevier  Ltd  on  behalf  of  IJS  Publishing  Group  Ltd.  This  is an  open
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1. Introduction

Duodenal adenomas are frequently identified incidentally dur-
ing routine upper endoscopies. Non-ampullary adenomas are
associated with a lower risk of malignant transformation than are
ampullary adenomas; however, they may  have malignant potential
[1–3]. Although endoscopic management is the first-line therapeu-
tic approach for these tumors [4], surgical management may  be

required [5]. Generally, if a large tumor suspected of malignancy
is in the periampullary area, pancreatoduodenectomy (PD) is per-
formed because the ampulla cannot be preserved.

Abbreviations: HLPPSD, hybrid laparoscopic pancreas preserving subtotal duo-
denectomy; PD, pancreaticoduodenectomy; LST, laterally spreading tumor; SMA,
superior mesenteric artery; SMV, superior mesenteric vein; P-J, pancreatojejunos-
tomy; C-J, cholangiojejunostomy.
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Here, we report a case involving an endoscopically-
nresectable, large, duodenal adenoma in the periampullary
rea with highly suspicion of malignancy. Hybrid laparoscopic
ancreas-preserving subtotal duodenectomy (HLPPSD) was per-

ormed, and histological results confirmed carcinoma in situ.
uodenal non-ampullary adenomas are potentially malignant
hen the tumor is red and large. HLPPSD can be alternative option

n selected cases.
This manuscript was prepared in line with SCARE guidelines [6].

. Case report

A 75-year-old Asian man, with a history of hypertension, pre-
ented for a medical checkup.

He had no significant past surgical history and no family history.

n upper endoscopy detected a 30-mm wide, laterally spreading

umor (LST), with a diverticulum in the periampullary area; part of
he tumor was  red (Fig. 1). No abnormalities were identified during
ontrast-enhanced thoracoabdominal computed tomography (CT)
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Fig. 1. A 30-mm laterally spreading tumor and 
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duct, 7.5-Fr stent for the pancreatic duct). The abdominal cavity
Fig. 2. Port placement schema.

or colonoscopy. A biopsy revealed that the lesion was  a tubular
adenoma with moderate-grade dysplasia. Given the size and color
of the tumor, we suspected that this tumor had malignant poten-
tial [2,3]; tumor resection was thus indicated. CT showed no lymph
node or other organ metastasis, and a diagnosis of cT1N0M0 (stage
I) was established. As the surgical treatment aimed to completely
remove this large tumor, preserve the pancreas, and avoid duodenal
stenosis, the HLPPSD procedure was indicated. The ethics review
board of Kashiwa Kousei General Hospital approved our procedure,
which conforms to the provisions of the Declaration of Helsinki.
Written informed consent was obtained from the patient for pub-
lication of this case report and accompanying images. A copy of the
written consent is available for review by the Editor-in-Chief of this
journal on request.

The primary surgeon was Dr. Sato, with 30-year of experi-
ence. The patient was placed in the modified lithotomy position.
A 12-mm camera port was placed in the right abdomen, via the
open method, and a carbon dioxide-induced pneumoperitoneum
(12 mmHg) was created. The laparoscope was introduced, and
four additional 5-mm ports were introduced in the right and left
subcostal margins, along the right anterior axial line, and in the

supraumbilical area (shown in Fig. 2).

Laparoscopically, hepatic flexure of colon was mobilized, and
the gastrocolic omentum was widely divided to expose the pan-
creas. An extensive Kocher maneuver was performed for the third
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a diverticulum in the periampullary area.

nd fourth duodenal portions being mobilized from the retroperi-
oneum. The transverse colon was  then retracted upwards to
xpose the ligament of Treitz and jejunum. The ligament of Treitz
as  divided using laparoscopic coagulation shears. Approximately

0 cm distal to the ligament of Treitz, the jejunum was divided
sing an Endo-GIA linear stapler (75 mm,  Medtronic, Minneapolis,
N,  USA) after appropriate mesenteric dissection. The mesentery

f the proximal jejunal stump was  divided and mobilized close to
he duodenum. Thereafter, the proximal jejunum and distal duo-
enum were passed behind the superior mesenteric artery (SMA)
nd superior mesenteric vein (SMV) to the patient’s right side.
he transverse colon was retracted inferiorly, and the attachments
etween the distal duodenum and pancreas were dissected to com-
letely mobilize the distal duodenum. The adhesion between the
uodenum and the pancreas at the supraduodenal angle was also
issected. With appropriate mesenteric dissection, the duodenum
as  divided using the same type of Endo-GIA linear stapler at the

upraduodenal angle.
The 5-mm supraumbilical port was removed, and a Shuriken-

haped umbilicoplasty with sliding windows was performed [7,8].
 Shuriken-shaped umbilical skin incision (6-cm wide, 4-cm long,
ith a 3-cm diameter center) was  made and the skin removed

shown in Fig. 3a). The subcutaneous tissues around the umbili-
us and in the upper abdominal region were also dissected. The
pper abdominal fascia was exposed, and an 8-cm upper abdom-

nal mini-laparotomy was performed (Fig. 3b). A Gelport (Applied
edical, Rancho Santa Margarita, CA, USA) was  placed, and the sec-

nd portion of the duodenum and pancreatic head was  confirmed
nder direct vision, using the sliding window method. The adhe-
ion between the second-portion duodenum and pancreas was
issected, except for the areas near the minor and major papillae.
ext, the Santorini duct was identified, ligated, and divided. The

ommon channel and parapapillary duodenal diverticulum were
lso confirmed (Fig. 4). The common channel was  removed, and
he subtotal duodenum was removed. After removal of the common
hannel, the common bile and pancreatic ducts were identified.

At this point, the jejunal stump was advanced behind the SMA
nd SMV  to the patient’s right side and was  manually anastomosed
o the proximal duodenum, end-to-end, using an Albert–Lembert
nastomosis and 4-0 vicryl sutures. To prevent mixing of the bile
nd pancreatic juice, a pancreatojejunostomy (P-J) and cholangio-
ejunostomy (C-J) were performed, under direct vision, using the
unctured stent slide guiding method [7,8] (9-Fr stent for the bile
as  irrigated, and hemostasis was  ensured. Fibrin glue was sprin-
led onto the anastomotic sites, and a closed drain was  placed in
orrison’s pouch. The abdominal fascia then was closed, and a sub-
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Fig. 3. a) A Shuriken-shaped skin incision is created. b) A mini-lapa

Fig. 4. The common channel (blue arrow) and the diverticulum (white arrow) were
identified under direct vision.
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Fig. 5. Postoperative skin scars.

cutaneous closed drain tube was placed. Finally, an umbilicoplasty
was performed using reefing skin incisions and interrupted subcu-
ticular sutures (5-0 polydioxanone).

The operation duration was 6 h 55 min, with intraoperative
blood loss of 210 mL.  Histological examination confirmed a car-
cinoma in situ. Post-operatively, only a 3-cm round scar around the
umbilicus and the four port scars remained (Fig. 5). The patient tol-
erated the procedure well with an uneventful postoperative course
and was discharged on postoperative day 14. The patient has been
followed in our hospital outpatient clinic and, 1 year after surgery,
remains healthy. No tumor recurrence or anastomotic stricture was
detected by CT and upper endoscopy.
3. Discussion

This case demonstrates that duodenal, non-ampullary adeno-
mas  can have malignant potential when the tumor is large and
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rotomy is performed through Shuriken-shaped skin incision.

ed. Further, in patients with endoscopically-unresectable, peri-
mpullary, duodenal tumors, HLPPSD could be considered as an
lternative treatment to conventional PD.

Duodenal, non-ampullary adenomas may  be malignant when
he tumor size exceeds 20 mm and is red. However, management of
on-ampullary duodenal adenomas remains controversial. When
he tumor is suspected to have a high risk of malignant transfor-

ation, tumor resection is indicated [5]. In our case, a large LST
30 mm)  with a diverticulum was in the periampullary area and
as endoscopically-unresectable due to the tumor’s location and

ize. A biopsy indicated a tubular adenoma with moderate dyspla-
ia; however, the tumor size and color [2,3] suggested malignant
otential, necessitating surgical resection. As expected, histology
onfirmed an adenocarcinoma.

For potentially malignant, endoscopically-unresectable, duo-
enal adenomas in the periampullary area, HLPPSD may be an
ppropriate treatment option instead of conventional PD. In cases
uch as ours, PD is usually indicated because the periampullary
iverticula should also be resected to completely remove the ade-
oma, as the ampulla and common channel cannot be preserved.
owever, PD is highly invasive and is associated with high mor-
idity and mortality [9], as well as decreased pancreatic exocrine
nd endocrine functions [10]. Hence, we selected HLPPSD as it is
ess invasive, and Billroth-1 reconstruction was selected to restore
astrointestinal continuity. Additionally, postoperative endoscopic
anagement is available for anastomotic strictures. Endocrine and

igestive functions of the proximal duodenum were also preserved.
Few reports of laparoscopic total or subtotal duodenectomy pre-

erving the pancreas have been published [11–13]. One involved
 laparoscope-assisted hybrid procedure [11] wherein P-J and C-

 anastomoses were performed under direct vision; the surgery
eft a 6-cm scar, in contrast to the 3-cm round scar and port
cars in our patient. Another two reports described laparoscopic
ancreas-preserving total duodenectomies [12,13]. In both reports,
-J and C-J anastomoses were performed laparoscopically, which

s technically demanding; leakage from these anastomoses may
ause fatal complications, necessitating secure suture placement
14]. In contrast, the Shuriken procedure used in our case, with
ts real-time sliding window method, allows the P-J and C-J anas-
omoses to be performed safely under direct vision (for instance,
uring an open surgery), while creating only a small scar (sim-

lar to those created following a total laparoscopic procedure)
7,8].

In our patient, histology revealed invasion of the submucosal
ayer; if lymph node metastasis was  suspected, additional surgery

ould have been indicated to remove the regional lymph nodes.
urthermore, cholecystectomy should be performed simultane-
usly to prevent delayed cholelithiasis due to biliary stasis caused

y sphincter of Oddi removal and decreased cholecystokinin secre-
ion due to the subtotal duodenectomy [15].
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4. Conclusion

Duodenal, non-ampullary adenomas can be malignant when
the tumor is large and red. In patients with potentially malignant,
periampullary, duodenal early tumor, HLPPSD could be considered
as an alternative treatment to conventional PD. Some duodenal
non-ampullary adenoma with malignant potential may  remain
unrecognized. Further reports should be accumulated to determine
whether hidden duodenal non-ampullary adenomas with malig-
nant potential may  be more frequently present.
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