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Abstract
Introduction Gastrointestinal stromal tumors (GISTs) of the duodenum are rare. We sought to evaluate the postoperative
courses and long-term outcomes of conservative surgery (CS) versus pancreaticoduodenectomy (PD) for patients with non-
metastatic duodenal GISTs.
Methods Seventeen patients underwent surgery for duodenal GISTs between January 2000 and January 2012; 11 patients
underwent CS (CS group), and six patients underwent a PD (PD group).
Results Mortality was similar between the two groups. Patients in the PD group had longer operative times, more tumors
located on the pancreatic side of the duodenum, higher rates of post-operative complications including postoperative
pancreatic fistulas, and a longer hospital stay, when compared with patients of CS group. All tumors were resected with
clear surgical margins (R0 resection). The median disease-free survival times were not different.
Conclusion CS was safe and provided similar oncologic outcomes as PD. CS should be the procedure of choice in patients
with GIST that does not involve the pancreatic side of the duodenum.
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Introduction

Gastrointestinal stromal tumors (GISTs) are the most common
mesenchymal tumors that arise in the gastrointestinal tract1,2

and were first described by Mazur and Clark in 1983.3 In the
1990s, expression of the c-kit proto-oncogene (CD 117) by
immunohistochemistry helped clinicians to distinguish GISTs
from other soft tissue tumors, such as leiomyomas and
myoblastomas.4 GISTs can develop all along the digestive
tract and are found most frequently in patients aged 40 years
and over, with a worldwide incidence of approximately 15 per
one million persons.1,2,4 Duodenal GISTs constitute 5 % of all
GISTs and represent 10 % to 30 % of all malignant duodenal
tumors. Because GISTs rarely metastasize to lymph nodes,1

resection without extended lymphadenectomy remains the
gold standard. However, the treatment of duodenal GISTs is
challenging due to important neighboring anatomical struc-
tures (pancreatic head, ampulla of Vater, common bile duct,
etc.). The surgical management is therefore a balance between
pancreaticoduodenectomy (PD) and conservative surgery
(CS).5

S. Bourgouin : E. Hornez :V. Moutardier
APHM Hôpital Nord, Department of Visceral Surgery, Aix-
Marseille University, Chemin des Bourrely,
Marseille, France

J. Guiramand : J.-R. Delpero
Institut Paoli-Calmettes, Department of Oncologic Surgery, Aix-
Marseille University, 232 Boulevard Sainte Marguerite,
Marseille, France

L. Barbier :Y.-P. Le Treut
APHM La Conception, Department of Surgery and Liver
Transplantation, Aix-Marseille University, 147 Boulevard Baille,
Marseille, France

Present Address:
S. Bourgouin (*)
Department of Visceral and Vascular Surgery, Sainte Anne
Military Teaching Hospital, Boulevard Sainte Anne, BP 20545,
83041 Toulon Cedex 09, France
e-mail: stephane_bourgouin@hotmail.fr

J Gastrointest Surg (2013) 17:482–487
DOI 10.1007/s11605-012-2075-3



This retrospective analysis was designed to evaluate
the postoperative courses and the long-term outcomes of
CS versus PD for patients with non-metastatic duodenal
GISTs.

Materials and Methods

Patient Selection

Using an anatomopathological multicenter database, the
medical records of patients who underwent surgery for a
duodenal GIST from January 2000 to January 2012 were
reviewed. Only patients with immunohistologically proven
duodenal GIST (i.e., expression of the CD117 c-kit recep-
tor) were included in the study. To study a homogeneous
population, none of the studied patients received targeted
neo-adjuvant therapy before surgery. Thus, 17 patients were
included in the study. Staging of the disease and precise
location of the tumor were assessed using clinical examina-
tion, thoraco-abdominal computed tomography, endo-
ultrasonography, and eventually, pancreatic magnetic reso-
nance imaging (MRI). The patients were divided in two
groups according to surgical procedure (PD or CS): PD
group (n06) and CS group (n011).

Surgery

Operations were performed via a subcostal or midline
incision. The first stage of the surgery was an extended
Kocher maneuver for tumors lying in the second or third
portion of the duodenum. According to preoperative imag-
ing and the intra-operative location of the tumor (i.e.,
distance from the ampulla of Vater assessed by intraoper-
ative ultrasonography and eventually opening of the sec-
ond portion of the duodenum), a CS or a PD was
performed.

Reconstruction during PD was achieved using a pancrea-
ticojejunostomy or a pancreaticogastrostomy according to
surgeon and center preferences. Drainage was achieved
using Penrose or closed-suction drains.

CS included wedge or segmental resections of the duode-
num. When a wedge resection was performed, the duodenal
defect was closed primarily. If direct suture of the duodenum
was not possible, a Roux-en-Y duodenojejunostomy was
performed.

After segmental resection of the duodenum, digestive
continuity was achieved by an end-to-end duodenojejunos-
tomy. One patient had re-implantation of the papilla in a
jejunal patch during segmental resection of the second por-
tion of the duodenum.

Prophylactic octreotide was not routinely used in either
the PD or CS group.

Data Collection

The following data were retrieved to evaluate the postoper-
ative outcomes and long-term oncologic results of each
procedure: sex, age, American Society of Anesthesiologists
(ASA) score,6 circumstances of diagnosis (presence or ab-
sence of symptoms), location of the tumor (first (D1), sec-
ond (D2), third (D3), or fourth (D4) portion of the
duodenum), surgical procedure (PD or CS), operative time
(minutes), perioperative transfusion (number of patients re-
quiring red blood cell transfusions within 30 days after
surgery), morbidity according to the Clavien–Dindo
classification,7 post-operative pancreatic fistula (POPF)
according to the International Study Group on Pancreatic
Fistula classification,8 mortality (within 30 days after sur-
gery or before hospital discharge), duration of hospital stay
(days), tumor size (the largest diameter of the tumor; centi-
meters), mitotic count (50 high-power fields (HPFs) on a
microscope with wide-field oculars), and margin resection
(R0 or R1/R2 resection). Size and mitotic count were used
to determine the prognosis of the GISTs according to the
Miettinen classification:9 very low, low, intermediate, or
high risk of recurrence.

Follow-up data included the date of the most recent
follow-up or at 01 June 2012, the censor date. The status
of the patient (alive without disease, alive with disease, dead
with disease, or dead without disease) and cause of death
(disease recurrence or other cause) were noted. Categorical
variables are described in terms of frequency and percen-
tages. The distributions of continuous variables are de-
scribed as the median (range). Disease-free survival was
analyzed using the Kaplan–Meier method.

Results

Patient Characteristics

Patient characteristics are listed in Table 1. The median age
was 56 years (range, 38–75 years). The PD group had a
greater proportion of males than the CS group. One GIST
(5%) was located in D1, ten (59 %) in D2, three (18 %) in D3,
and three (18 %) in D4.

Surgery and Postoperative Outcome

Surgical data are summarized in Table 2. The median oper-
ating time was longer in the PD group (405 versus 90 min,
respectively). No difference was noted in perioperative
transfusions. Post-operative outcomes are summarized in
Table 2. Complications occurred in ten patients (59 %).
The overall morbidity rate was higher in the PD group than
in the CS group (100 % versus 36 %). Clavien–Dindo grade
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I/II and grade III/IV complications were similar between the
two groups. Mortality rates were not significantly different
between the PD group and CS group (17 % versus 0 %).
Five patients (83 %) in the PD group experienced POPF, and
three patients (27 %) in the CS group experienced anasto-
motic fistula: one patient after re-implantation of the papilla
in a jejunal patch during segmental resection of the D2 and
the two other patients after primary closure of the duodenal
defect during wedge resection of a D2 and D3 tumor. The
median duration of hospital stay was shorter in patients of
the CS group (12 days) when compared with patients of the
PD group (42 days).

Pathological Findings

Pathological findings are listed in Table 3. The preoperative
diagnosis of a duodenal GIST was correct in six patients
(35 %). The median size of the tumor was 40 mm (range,
12–160). No differences were noted between groups accord-
ing to tumor size and tumor location. However, patients in
the PD group had more tumors located on the pancreatic

side of the duodenum. All tumors were resected with clear
surgical margins (R0) and without rupture of the capsule.
According to the Miettinen classification, five GISTs in the
PD group (83 %) were considered to be at high risk of
recurrence compared with three (27 %) in the CS group.

Survival

No patients were lost to follow-up. Median follow up was
34 months. Except for one patient who died postoperatively
(PD group), all patients were alive at the censor date. Two
patients developed recurrences (12 %): One patient in the
PD group developed liver metastases 48 months after sur-
gery and was treated medically, and one patient in the CS
group developed a local recurrence 45 months after surgery
and was treated by iterative CS. Median disease-free surviv-
al rates of the PD group and CS group were 29 and
36 months, respectively.

Discussion

GISTs are the most common mesenchymal tumors of the
gastrointestinal tract. Although the surgical management for
a GIST in the stomach or in the small intestine is well-
described,10,11 the appropriate procedure for a duodenal GIST
remains undetermined due to the following reasons: (a) du-
odenal GISTs are rare (less than 5 % of all such tumors),1,4,5

and (b) the duodenal location represents a surgical challenge
due to important neighboring anatomical structures. Thus,
duodenal GISTs are mostly described in the literature with
case-reports, and, to our knowledge, we have reviewed only
four surgical series comparing PD with a conservative
approach5,13,15,16 (Table 4). Therefore, it remains difficult for
a surgeon dealing with such a tumor to decide what type of
surgery he has to perform. Thus, based on our own surgical
experience, we propose to define the most appropriate modal-
ities of surgical management for a duodenal GIST.

Our series showed that CS was safer than PD and
allowed similar oncologic results.

Table 1 Comparison of demographic data between patients treated by
PD or CS

Characteristics All patients PD group CS group

Patients 17 6 35 % 11 65 %

Median age
(range)

56 (38–75) 62 (39–73) 54 (38–75)

Sex

Men (%) 8 (47) 5 (83) 3 (27)

Women (%) 9 (53) 1 (17) 8 (73)

ASA classification

1–2 (%) 12 (71) 3 (50) 9 (82)

3 (%) 5 (29) 3 (50) 2 (18)

Symptoms (%) 10 (59) 3 (50) 7 (64)

Anemia (%) 6 (35) 2 (33) 4 (36)

Pain (%) 2 (12) 0 2 (18)

Mass (%) 2 (12) 1 (17) 1 (9)

Table 2 Comparison of surgical
data and post-operative out-
comes between patients treated
by PD or CS

POPF post-operative pancreatic
fistula

Characteristics All patients PD group CS group

Operative time (min) (range) 180 (60–540) 405 (180–480) 90 (60–540)

Patients requiring transfusion (%) 8 (47) 4 (67) 4 (36)

Mortality (%) 1 (6) 1 (17) 0

Morbidity (%) 10 (59) 6 (100) 4 (36)

Clavien I–II (%) 4 (23) 2 (33) 2 (18)

Clavien III–IV (%) 5 (29) 3 (50) 2 (18)

POPF grade B/C (%) 8 (47) 5 (83) 3 (27)

Duration of hospital stay (days) (range) 14 (7–115) 42 (19–115) 12 (7–50)
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Postoperative Courses

As expected, PD was associated with a longer operative
time, a longer duration of hospital stay, and a higher rate
of post-operative complications than CS. The rate of major
post-operative complications (Clavien grade III/IV) seemed
to be higher in the PD group than in the CS group (50 %
versus 18 %, respectively). Moreover, we supposed that
long-term quality of life might be better after CS than after

PD. Although mortality and morbidity rates have decreased
considerably over the past several decades, PD remains a
complex surgical procedure with high post-operative mor-
tality (up to 16 %) and morbidity rates (up to 65 %) due to
pancreatic anastomotic leakage in most cases.17–20 In terms
of PD performed for a duodenal GIST, our results were
consistent with the literature13–16 and suggested that,
with regard to post-operative outcomes, conservative
surgery is preferable to avoid procedure-related morbid-
ity of PD and preserve the patient’s quality of life.

Survival

In our series, all GISTs were resected with disease-free
resection margins and without rupture of the capsule; thus,
disease-free survival was similar in the CS group and PD
group, and all patients were alive at the censor date. The
prognosis of duodenal GISTs depends only on the tumor’s
potential for malignancy and the quality of the surgical
resection (complete removal of the tumor with clear, 2-cm
surgical margins and avoidance of tumor rupture, except
when extracapsular GIST mobilization is possible).1,21 The
tumor’s potential for malignancy is based on the Miettinen
scale:9 Tumors that exceed 5 cm and have an index greater
than 5/50 HPF have an increased likelihood for local recur-
rence and metastatic spread. In our series, we noted that
patients in the PD group were more frequently classified as
having high-risk tumors. However, patients in the PD group
did not have a worse prognosis. We could argue two
interpretations:

a. Those patients could have benefitted from a CS, or
b. Those patients underwent an appropriate PD which

permitted a free-margin resection; a CS would have
resulted in an R1/R2 resection with impaired survival.

We did not have strong arguments for selecting the opti-
mal procedure in such patients. In the literature, CS has been
shown to have similar survival as PD.5,13,15,16

Table 3 Comparison of patho-
logical findings between patients
treated by PD or CS

Characteristics All patients PD group CS group

Appropriate pre-operative diagnosis (%) 6 (35) 1 (17) 5 (45)

Size (mm) (range) 40 (12–160) 58 (22–140) 30 (12–160)

Location

D1 (%) 1 (6) 0 1 (9)

D2 (%) 10 (59) 5 (83) 5 (45)

D3 (%) 3 (18) 0 3 (27)

D4 (%) 3 (18) 1 (17) 2 (18)

GISTs on the pancreatic side (%) 5 (29) 4 (67) 1 (9)

Miettinen high-risk tumors (%) 8 (47) 5 (83) 3 (27)

Number of recurrences (%) 2 (12) 1 (17) 1 (9)

Disease-free survival (months) (range) 34 (3–146) 29 (3–156) 36 (5–73)

Table 4 Outcomes of the main duodenal GIST series

Author Cases Surgery Complication Number of
recurrences

Miettinen et
al.12 (2003)

156 21 PDa 5 deaths in the
entire population

49 in the entire
population84 CSa

Wienfield et
al.13 (2006)

8 5 PD 1 death 1

2 CS 0 1

Goh et al.5

(2008)
14 7 PD 3 minor 2

7 CS 3 minorb 1
1 death

Chung et al.14

(2010)
9 0 PD – –

9 CS 1 major 0
1 minor

Tien et al.15

(2010)
25 9 PD 3 minor 4

1 death

16 CS 1 major 3
1 major

Buchs et al.16

(2010)
7 2 PD 0 2

5 CS 0 0

Our series 17 6 PD 2 minor 1
4 major

11 CS 2 minor 1
2 major

Major Clavien grade ≥III, minor Clavien grade <III
a The exact type of surgery was unknown in 51 cases
b The number of complications is calculated for 13 patients (seven
GISTs and six other duodenal tumors)
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Choosing the Procedure

Based on our findings, we propose to define a decision-
making algorithm for the management of a duodenal GIST.
Size and location of the tumor along the duodenal frame
should not influence the choice of procedure (Table 2); thus,
only the involvement of the pancreatic side was a determi-
nant in the choice of a PD. However, one patient with a
tumor involving the pancreatic side of the duodenum under-
went a CS with an R0 margin; reconstruction was managed
with re-implantation of the papilla in a Roux-en-Y duode-
nojejunostomy. Except in this isolated case, strongly influ-
enced by both the surgeon’s and center’s experiences, PD
should be the appropriate procedure in patients with GIST
involving the pancreatic side of the duodenum. In fact, only
the distance from the tumor to the ampulla has to be con-
sidered for the surgical decision. When the tumor is too
close to the ampulla, the only way to achieve an R0-
margin resection is to perform a PD.

Patients should be staged systematically with endo-
ultrasonography and pancreatic MRI to assess (a) the precise
location of the tumor in the duodenal frame (i.e., along or in
front of the pancreatic side) and (b) the distance to the
ampulla. Two situations:

A. Patients not eligible for a CS: An intraoperative pan-
creatic ultrasonography should be performed to precise-
ly assess the distance between the tumor and the
ampulla, or by opening the second portion of the duo-
denum. In recent years, studies on imatinib mesylate
(IM, Glivec®, Novartis, Basel, Switzerland) have gar-
nered interest regarding the treatment of unresectable or
metastatic GISTs, demonstrating a significantly in-
creased 2-year survival rate of 70 %.22 IM is also
effective in an adjuvant setting for patients who have
a significant risk of relapse.23 Several studies have used
IM in a neoadjuvant approach, demonstrating that IM
decreases tumor size, allowing less extensive surgery to
be performed for primarily unresectable tumors.24

Thus, a neoadjuvant treatment might be envisaged for
patients not eligible for a CS to downsize the tumor and
spare the patients from a PD. However, there is cur-
rently no data in the literature to support this supposi-
tion. Moreover, it is unclear if the ampulla should to be
removed even if the downsizing permits a CS. The
possibility of such a management has to be checked
in a prospective study. Thus, based on our own experi-
ence and the literature, the patients for which the tumor
is too close to the ampulla to achieve a R0 margin
resection should benefit from a PD. In January 2012,
we began a prospective evaluation of the neoadjuvant
IM in patients with GIST involving the pancreatic side
of the duodenum.

B. Patients eligible for a CS: Intraoperative pancreatic
ultrasonography should be performed to help surgeons
choose the appropriate procedure. When a CS is per-
formed, extemporaneous histological analysis is needed
to assess the resection margins. When the tumor is too
close to the ampulla to achieve a R0 margin or when the
resection margins are positive, a PD has to be
performed.

Conclusion

CS was safe and provided similar oncologic outcomes as
PD. CS should be the procedure of choice in patients with
GIST that does not involve the pancreatic side of the duo-
denum. If a patient is ineligible for a CS according to
preoperative staging or intraoperative ultrasonography (tu-
mor too close to the ampulla to achieve a R0 margin), a PD
has to be performed. The possibility of a neoadjuvant ap-
proach to avoid the procedure-related morbidity and poor
long-term quality of life of PD has to be checked in a
prospective setting.
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