
Case Report

Wedge Resection for Duodenal Gastrointestinal Stromal Tumors: Surgical
Management and the Clinicopathological Outcome

Tetsunobu Udaka, Takeyoshi Nishiyama, Nobuyuki Watanabe, Izuru Endou, Osamu Yoshida, Hiroaki Asano, and
Masatoshi Kubo

Abstract:
We analyzed the clinicopathological characteristics of six patients with duodenal gastrointestinal stromal tumor (dGIST)
resected in our hospital between 2005 and 2020. The patients (5 males, 1 female) were aged from 43 to 83 years old (mean:
63.7 years old). With respect to the preoperative diagnosis, one patient was diagnosed with dGIST by a biopsy, and five
patients were diagnosed with suspected dGIST by esophagogastroduodenoscopy (EGD). The tumor locations were the
third portion in four cases, second portion in one, and fourth portion in one. The pathological stages were I in four pa-
tients, II in one, and IIIB in one. All patients were discharged 12.8 days (10-15 days) postoperatively without complications,
such as pancreatic fistula or suture deficiency. Regarding the prognosis, all patients are alive without recurrence.
The wedge resection is a reasonable option for resection of dGIST and should be routinely considered if technically feasible.
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Introduction

Duodenal gastrointestinal stromal tumors (dGISTs) are a very
rare presentation, accounting for 4%-5% of all GIST, but are
6%-21% of surgically resected ones (1).

Clinically adopted surgical excision modalities for dGIST
include pancreaticoduodenectomy (PD) and limited resection
(segmental or wedge-shaped duodenectomy) (2), but the opti-
mal surgical method remains controversial. An endoscopic ex-
amination reveals a submucosal tumor morphology, which
makes the preoperative diagnosis difficult in many cases. A va-
riety of surgical techniques are viable, depending on the size
and location of the tumor.

Case Report

The mean age was 63.7 years old, and the patients were five
males and one female. The initial symptoms were bleeding
from the tumor in five cases and hematemesis in one case.

Computed tomography (CT) showed an enhanced mass
in the duodenum in all patients (Figure 1). Esophagogastro-
duodenoscopy (EGD) revealed a submucosal tumor without
ulceration in one case and submucosal tumor with ulceration
in five cases. With respect to the preoperative diagnosis, one

patient was definitely diagnosed with dGIST by a biopsy
(Figure 2), and five patients were diagnosed with suspected
dGIST by EGD (Table 1).

The tumor locations were the third portion in four cases,
in second portion in one and fourth portion in one. With re-
spect to the precise mural location of the duodenum, three
cases were the mesenteric, and three cases were the anti-mesen-
teric part (Table 1).

All patients underwent open surgical procedure without
intraoperative endoscopy. They underwent duodenal wedge
resection with primary sutures (Table 2). While three lesions
were located on the side of the pancreas, wedge resection and
direct suturing were possible (Figure 3).

The medium tumor size was 38.7 mm, with diameters
ranging from 25 to 75 mm. Five patients were T2, and one
was T3. The pathological stages were I in four patients, II in
one, and IIIB in one. All patients underwent microscopically
negative transection margins (R0) resection (Table 2).

All patients were discharged 12.8 days (10-15 days) post-
operatively without complications, such as pancreatic fluid fis-
tulae, suture failure or anastomotic stenosis. One case with
stage IIIB disease received adjuvant chemotherapy with imati-
nib for 3 years. The median postoperative follow-up was 75
months (42-188 months), and all patients were alive without
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Figure 1. (Case 1) Contrast-enhanced computed tomography showed a heterogeneous tumor in the second portion of the duo-
denum (arrow).

Figure 2. (Case 1) Esophagogastroduodenoscopy showed a tumor with ulceration in the second portion of the duodenum,
which was definitely diagnosed by a biopsy.

Table 1. Clinical Characteristics and Tumor Location.

Case Age (year) Sex Initial symptom Findings of
enhanced CT Findings of EGD Preoperative

diagnosis Location
Precise mural
location of the

duodenum

1 43 M Bleeding Enhanced mass SMT with ulceration GIST Third Anti-mesenteric

2 75 F 〃 〃 SMT S/O GIST 〃 Anti-mesenteric

3 83 M Hematemesis 〃 SMT with ulceration 〃 〃 Mesenteric

4 57 M Bleeding 〃 〃 〃 〃 Mesenteric

5 70 M 〃 〃 〃 〃 Second Anti-mesenteric

6 54 M 〃 〃 〃 〃 Fourth Mesenteric

M: male, F: female, CT: computed tomography, SMT: submucosal tumor, EGD: esophagogastroduodenoscopy, S/O: suspect of, GIST: gastrointestinal stromal tumors
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recurrence (Table 3).

Discussion

The median age of the patients with dGIST is 56 years old,
with a slight male preponderance of (54% vs. 46%) (1). Similar
to a previous report (3), in the present study, dGISTs tended to
cause intermittent bleeding, and the presence of duodenal or
small bowel GISTs should be considered in patients without a
source of bleeding in the stomach or colon. Since gastrointesti-
nal bleeding was the most frequent initial symptom, EGD was
routinely the method for the detection and verification of

dGIST, which usually appears as a submucosal swelling with
or without mucosal ulceration. Only one case was diagnosed
by a biopsy, with five cases not diagnosed due to concerns
about bleeding from the tumor. On contrast-enhanced CT,
dGISTs appear as well-defined, heterogeneously enhanced, hy-
pervascular masses with prominent feeding arteries and intra-
or extramural growth (4). In our cases, contrast-enhanced CT
showed an enhanced mass in all cases and proved very useful
for preoperative planning of surgical treatment.

dGISTs have been observed to most frequently involve the
second portion (51.6%), followed by the third (17.7%), fourth
(16.1%), and first portions (14.6%) (5). GIST of the ampulla of

Table 2. Surgical Procedure and Histopathological and Immunohistochemical Findings.

Case Surgical
operation Approach Intraoperative

endoscopy Size Mitotic
count TNM Stage Resectional

status
Tumor
ulceration KIT CD34 S100 Desmin

1 Wedge
resection

with suturing

Open None 30
mm

≧6/5
mm2

T2N0M0 IIIB R0 (+) (+) (+) (−) (−)

2 〃 〃 〃 25
mm

≦5/5
mm2

T2N0M0 I R0 (−) (+) (+) (−) (−)

3 〃 〃 〃 35
mm

≦5/5
mm2

T2N0M0 I R0 (+) (+) (+) (−) (−)

4 〃 〃 〃 29
mm

≦5/5
mm2

T2N0M0 I R0 (+) (+) (−) (−) (−)

5 〃 〃 〃 38
mm

≦5/5
mm2

T2N0M0 I R0 (+) (+) (−) (+) (−)

6 〃 〃 〃 75
mm

≦5/5
mm2

T3N0M0 II R0 (+) (+) (+) (−) (−)

R0: microscopically negative transection margins

Figure 3. Wedge resection of duodenal gastrointestinal stromal tumors (dGISTs). dGIST of on the side of the pancreas (black
arrow). Cut line between the duodenum and the pancreas (yellow arrow).
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Vater is extremely rare, and according to the review of Kobaya-
shi et al., only 12 cases had been described as of 2014 (6).

Due to the anatomical specificity of dGISTs, various surgi-
cal techniques are employed, ranging from local resection to
PD, depending on the localization, size, and nature of the tu-
mor.

Wedge resection has been reported to be applicable to tu-
mors in the vicinity of the ampulla of Vater when combined
with intraoperative endoscopy or direct visual wedge resection
through the duodenal mucosa and suture closure of the duo-
denum in the short axis for tumors of extramural growth or
small intramural or intraductal growth of <2 cm (7).

A good knowledge of the anatomy, gentle handling of the
tissue and careful dissection of the duodenal wall from the in-
ferior border of the pancreas, meticulous hemostasis and un-
derstanding the possible options for duodenal reconstruction
are mandatory for achieving a successful outcome. In our cas-
es, we performed wedge resection with primary suturing in all
cases. In three cases, dGISTs were located on the side of the
pancreas, so we carefully dissected the duodenal wall from the
inferior border of the pancreas and performed wedge resection
of the dGIST with primary suturing, allowing us to perform

minimally invasive, function-preserving surgery.
After wedge resection, if the tumor base is large and there

is concern about stenosis after simple closure, duodenal repair
with a stemmed jejunal patch or double tract reconstruction
with Roux-en-Y reconstruction may be necessary. In Case 6,
the tumor was located on the side of the pancreas and was 75
mm in diameter, but it had an extramural growth type, and its
base was small. Therefore, we performed wedge resection and
sutured directly in the short axial direction without using a
small patch, and no postoperative stenosis occurred
(Figure 4). All of the present cases underwent R0 resection
with an excellent disease-free survival and no local recurrence.

Several studies have shown that adjuvant imatinib treat-
ment significantly improved the recurrence-free survival (8), (9).
In our cases, Case 1 with stage IIIB disease received adjuvant
imatinib treatment for 3 years and experienced no disease re-
currence.
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Table 3. Adjuvant Chemotherapy and the Outcome and Survival.

Case Postoperative complication Postoperative stay (day) Adjuvant chemotherapy Recurrence Status

1 None 11 Imatinib None 3y6m alive

2 〃 13 None 〃 5y alive

3 〃 14 〃 〃 6y4m alive

4 〃 10 〃 〃 6y3m alive

5 〃 14 〃 〃 12y alive

6 〃 15 〃 〃 15y8m alive

Figure 4. (Case 6) Resected specimen with wedge resection (R0).
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