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Abstract
AIM: To analyze our experience in patients with duo-
denal gastrointestinal stromal tumors (GIST) and re-
view the appropriate surgical approach.

METHODS: We retrospectively reviewed the medical 
records of all patients with duodenal GIST surgically 
treated at our medical institution between 2002 and 
2011. Patient files, operative reports, radiological charts 
and pathology were analyzed. For surgical therapy 
open and laparoscopic wedge resections and segmental 
resections were performed for limited resection (LR). 
For extended resection pancreatoduodenectomy was 
performed. Age, gender, clinical symptoms of the tu-
mor, anatomical localization, tumor size, mitotic count, 
type of resection resectional status, neoadjuvant ther-
apy, adjuvant therapy, risk classification and follow-up 
details were investigated in this retrospective study.

RESULTS: Nine patients (5 males/4 females) with a 
median age of 58 years were surgically treated. The 
median follow-up period was 45 mo (range 6-111 mo). 

The initial symptom in 6 of 9 patients was gastrointesti-
nal bleeding (67%). Tumors were found in all four parts 
of the duodenum, but were predominantly located in 
the first and second part of the duodenum with each 3 
of 9 patients (33%). Two patients received neoadjuvant 
medical treatment with 400 mg imatinib per day for 12 
wk before resection. In one patient, the GIST resec-
tion was done by pancreatoduodenectomy. The 8 LRs 
included a segmental resection of pars 4 of the duode-
num, 5 wedge resections with primary closure and a 
wedge resection with luminal closure by Roux-Y duode-
no-jejunostomy. One of these LRs was done minimally 
invasive; seven were done in open fashion. The median 
diameter of the tumors was 54 mm (14-110 mm). Us-
ing the Fletcher classification scheme, 3/9 (33%) tu-
mors had high risk, 1/9 (11%) had intermediate risk, 
4/9 (44%) had low risk, and 1/9 (11%) had very low 
risk for aggressive behaviour. Seven resections showed 
microscopically negative transsection margins (R0), two 
showed positive margins (R1). No patient developed 
local recurrence during follow-up. The one patient who 
underwent pancreatoduodenectomy died due to pro-
gressive disease with hepatic metastasis but without 
evidence of local recurrence. Another patient died in 
complete remission due to cardiac disease. Seven of 
the nine patients are alive disease-free.

CONCLUSION: In patients with duodenal GIST, lim-
ited surgical resection with microscopically negative 
margins, but also with microscopically positive margins, 
lead to very good local and systemic disease-free sur-
vival.

© 2013 Baishideng. All rights reserved.

Key words: Gastrointestinal stromal tumor; Duodenum; 
Surgery; Limited resection; Survival

Hoeppner J, Kulemann B, Marjanovic G, Bronsert P, Hopt UT. 
Limited resection for duodenal gastrointestinal stromal tumors: 



Hoeppner J et al . Limited resections for duodenal GIST

17 February 27, 2013|Volume 5|Issue 2|WJGS|www.wjgnet.com

Surgical management and clinical outcome. World J Gastrointest 
Surg 2013; 5(2): 16-21  Available from: URL: http://www.
wjgnet.com/1948-9366/full/v5/i2/16.htm  DOI: http://dx.doi.
org/10.4240/wjgs.v5.i2.16

INTRODUCTION
Gastrointestinal stromal tumors (GIST) are the most com-
mon mesenchymal tumors of  gastrointestinal tract. GIST 
arise from interstitial cells of  Cajal or Cajal-like precursor 
cells which are located in the muscular layer of  gastroin-
testinal organs[1]. GIST can be distinguished from other 
mesenchymal tumors by immunohistochemistry: in con-
trast to sarcomas, leiomyomas, and myoblastomas, they 
show a KIT expression (CD117)[2,3]. The most common 
site where GIST are found is the stomach with 50%-60%. 
The next frequent locations are the small bowel (25%) 
and the colo-rectum (10%). GIST with duodenal origin 
are very rare and represent only about 5% of  all GIST.

In the absence of  metastatic disease, surgical resec-
tion is the primary curative approach to treat GIST. Since 
longitudinal submucosal spread is very limited and lymph 
node involvement is rare, margin-negative resection with-
out lymphadenectomy is the commonly accepted surgical 
treatment[4]. In the stomach, limited resections are tech-
nically simple in the majority of  cases due to anatomic 
circumstances. By contrast, local resections in the duo-
denum are more challenging. The direct proximity to the 
pancreatic head, the papilla of  Vater and the mesenteric 
root make limited resections technically demanding and 
thus, clear resection margins are often barely obtainable.

To evaluate the results and outcome of  surgical the
rapy of  duodenal GIST, we retrospectively analysed all 
patients who underwent resection extended by pancre-
atoduodenectomy or limited to local resections at our 
institution within the last 10 years.

MATERIALS AND METHODS
Between 01/2002 and 12/2011, 9 patients underwent 
surgical treatment for duodenal GIST at the Department 
of  Surgery at University of  Freiburg in Germany. This 
review was carried out retrospectively by analyzing the 
patient files, operative reports, radiological charts and pa-
thology reports. CD117, CD34, Desmin, Smooth Muscle 
Actin and S100 were stained immunohistochemically. 
According to our protocols for GIST diagnosis, tumors 
were classified as GIST either if  CD117 was positive, or 
if  typical morphology was present along with CD34 posi-
tivity in immunohistochemistry.

Open and laparoscopic wedge resections and seg-
mental resections were performed for limited resection 
(LR). For extended resection (ER), pancreatoduodenec-
tomy was performed. 

Age, gender, clinical symptoms of  the tumor, anatom-
ical localization, tumor size, mitotic count, type of  resec-
tion (LR vs ER), resectional status, neoadjuvant therapy, 

adjuvant therapy, risk classification and follow-up details 
were analysed in this retrospective study. Risk stratifica-
tion of  the GIST was carried out according to the criteria 
proposed by Fletcher et al[2] (Table 1).

RESULTS
Clinical characteristics
Between 01/2002 and 12/2011, nine patients underwent 
surgery for duodenal GIST at the Department of  Sur-
gery at University of  Freiburg. The medium age was 58 
years (range 43-75 years) and there were 5 men and 4 
women. The tumors were located in all 4 parts of  the du-
odenum. Three tumors were found each in part 1 and 2 
of  the duodenum. Two tumors were located in the third 
portion of  the duodenum and one in the fourth portion 
of  the duodenum. In one patient, the duodenal GIST 
was an incidental finding and the other 8 were symp-
tomatic. The most frequent initial symptom was upper 
gastrointestinal bleeding which was present in 6 patients 
(Table 2).

Surgical management
All 9 patients underwent curative resection including one 
ER with pancreatoduodenectomy and 8 LR (Table 3). 
The 8 LR included 1 segmental resection of  pars 4 of  the 
duodenum, 1 laparoscopic wedge resection with primary 
closure (Figure 1), 4 open wedge resections with primary 

Table 1  Fletcher criteria for risk stratification of gastrointes-
tinal stromal tumors

Risk Tumor size (cm) Mitotic count (/50 HPF)

Very low-risk > 2 < 5
Low-risk 2-5 < 5
Intermediate risk < 5 6-10

5 - 10 < 5
High-risk > 5 > 5

  > 10 any mitotic rate
any size  > 10

HPF: High-power field.

Figure 1  magnetic resonance scan of small gastrointestinal stromal 
tumors in the second portion of the duodenum resected by laparoscopic 
wedge resection (Patient 3).
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closure and 1 open wedge resection with luminal closure 
by Roux-Y Duodeno-Jejunostomy. Figure 2 illustrates the 
different surgical procedures applied for LR of  duodenal 
GIST in our study. In one patient, intraoperative explo-
ration and intraoperative examination in frozen section 
revealed the residual tumor after neoadjuvant imatinib 

therapy to be strictly periduodenal with no involvement 
of  the duodenal wall. In this patient an extraduodenal 
tumorectomy was performed. The patient who under-
went pancreatoduodenectomy with portal vein resection 
(Figure 3) had a concomitant small liver metastasis in 
Segment 2 of  the liver which was detected intraopera-
tively and resected in the same session by atypical liver 
resection. All patients had macroscopically clear margins 
after resection of  the tumor. However, 2 patients showed 
microscopically positive transsection margins (R1) (Table 
2). Postoperative course after LR and ER in all patients 
was uneventful. After LR, the patients were discharged 
medium on the 8th postoperative day (range 5-16 d). The 
patient after ER left the hospital on the 22nd postopera-
tive day.

Perioperative chemotherapy
In our series, 2 patients received neoadjuvant medical 
treatment with 400 mg imatinib per day for 12 wk be-
fore resection. In both patients, neoadjuvant therapy 
was started due to large duodenal GIST in which cross-
sectional imaging showed infiltration of  other organs 
and complete resectability did not appear possible. In 
one patient neoadjuvant imatinib therapy was started 
because of  suspected tumor infiltration of  the Vena 
cava in computed tomography (CT). The other patient 
underwent initial duodenotomy with operative haemos-
tasis of  the bleeding GIST in an outside hospital, the 
resection of  the remaining tumor was carried out in our 

Table 2  Clinical, anatomical and surgical characteristics of patients with duodenal gastrointestinal stromal tumors

Patient no. Age (yr) Sex Initial symptom Location Surgical procedure Resectional status

1 51 M Bleeding 2 Open wedge resection + duodenojejunostomy R0
2 63 M Bleeding 3 Open wedge resection R0
3 52 M Bleeding 1 Laparoscopic wedge resection R0
4 62 F Jaundice 1 Pancreatoduodenectomy R0
5 58 M Abdominal pain 1 Open wedge resection R0
6 69 F Incidental finding 2 Open wedge resecction R1
7 43 F Bleeding 4 Segmental resection R0
8 75 M Bleeding 3 Open wedge resection R0
9 49 F Bleeding 2 Tumor resection without duodenal resection R1

M: Male; F: Female.

Table 3  Adjuvant therapy, pathological features and follow-up

Patient no. c-KIT Tumor size 
(mm)

Mitotic count 
(/50 HPF)

Risk Neoadj. 
therapy

Adjuvant 
therapy

Disease 
relapse

Status

1 pos. 32   5 Low risk No No No NED at 6 mo
2 pos. 35 14 High risk No Imatinib No NED at 7 mo
3 pos. 14   1 Very low risk No No No NED at 13 mo
4 pos.          110 35 High risk No No Liver Died of PD at 3 mo
5 pos. 30   0 Low risk No No No NED at 90 mo
6 pos. 25   0 Low risk No No No NED at 111 mo
7 pos.          110   4 High risk No No No NED at 92 mo
8 pos. 50   0 Low risk Imatinib No No Died with NED at 37 mo
9 pos. 80   1 Intermediate Imatinib Imatinib No NED at 39 mo

HPF: High-power field; NED: No evidence of disease; pos: Positive; PD: Progressive disease.

Figure 2  Illustration of the different techniques for limited resection of 
duodenal gastrointestinal stromal tumors. Wedge resection was performed 
for small tumors and for larger tumors with only a small-area base at the duo-
denal wall in all parts of the duodenum. Wedge resection with reconstruction 
of the defect at the duodenal wall by duodenojejunostomy was performed in 
patients with larger defects of the second part of the duodenum after tumor re-
section. Segmental duodenectomy was carried out for larger tumors of the third 
or fourth part of the duodenum.
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institute after 12-wk neoadjuvant imatinib therapy by tu-
morectomy of  the remaining tumor. Neoadjuvant treat-
ment was initiated because of  a large duodenal GIST 
infiltrating the liver hilum and the retroperitoneum and a 
complete resection initially appeared impossible. Due to 
microscopically margin-positive resectional status in the 
second procedure, adjuvant chemotherapy with imatinib 
was continued for 12 mo postoperative. Besides this 
patient only one other patient-with a high risk tumor-
received postoperative adjuvant imatinib therapy for one 
year (Table 3).

Pathological and immunohistological characteristics
The medium tumor size was 54 mm; diameters ranged 
from 14 mm to 110 mm. Immunohistochemically, all 
duodenal GIST were positive for KIT (CD117). Six 
of  nine GIST were also positive for CD34. Using the 
Fletcher classification scheme[2], 3/9 tumors had high 
risk, 1/9 had intermediate risk, 4/9 had low risk, and 
1/9 had very low risk for aggressive behaviour (Table 3). 
Microscopically margin-negative resectional status (R0) 
was achieved in 6 of  8 patients undergoing LR. The final 
resectional status after LR was margin positive in two pa-
tients. The patient with the large, high-risk GIST treated 
by pancreatoduodenectomy showed negative transsec-
tion margins and lymph node status.

Outcome and survival
One patient with a large, high-risk GIST, which was 
completely resected by pancreatoduodenectomy, died 
3 months after surgery due to progressive disease with 
hepatic metastasis. Another 75-year-old patient died of  
cardiopulmonary disease 37 mo after surgery without 
evidence of  local or distant tumor recurrence. Both 
patients with R1 resection are alive 39 and 111 mo after 
surgery without evidence of  local or distant manifesta-
tion of  GIST disease. All other patients who were surgi-
cally treated by LRs are alive without evidence of  GIST 
disease (Table 3).

DISCUSSION
GIST are a distinct group of  mesenchymal tumors with 
predominantly gastrointestinal distribution. They are 
molecularly characterized by mutations in the KIT pro
to-oncogene which results in over-expression of  the 
transmembrane tyrosinkinase receptor KIT (CD117). 
GIST have been described nearly everywhere in the gas-
trointestinal tract but also rarely affect extragastrointesti-
nal sites such as omentum and mesentery[5].

It is known that GIST of  different anatomical sites 
not only vary in morphology and gene expression but 
also in clinical presentation and clinical outcome[2,6,7]. For 
this reason, it is necessary to characterize the different 
subsets of  GIST as precisely as possible and to identify 
and define tailored diagnostic approaches and surgical 
strategies for management of  GIST. In this retrospective 
analysis, we have focused on the relatively small subset 
of  duodenal GIST and present our experience in their 
management over the last decade. In contrast to the 
relatively common gastric GIST, GIST of  the duode-
num are rare and represent only 3%-5% of  all GIST[3]. 
We identified nine patients who were surgically treated 
for duodenal GIST in our institution over the last ten 
years. Duodenal GIST can be located in all four parts of  
the duodenum, although our study shows a descending 
distribution beginning with three GIST each in both the 
first and the second part of  the duodenum, followed by 
two in the third and one in the fourth part.

In this series, 8 of  9 patients presented with symp-
toms. According to the literature[3,8] the most common 
clinical symptom is gastrointestinal bleeding, which was 
the initial symptom in 6 of  our 9 patients. Three of  
these 6 patients presented with massive gastrointestinal 
bleeding and endoscopic attempts to stop the bleeding 
were unsuccessful. In these patients, the GIST resec-
tion was performed as an emergency operation. Only 
one small 25 mm tumor presented as asymptomatic 
and was incidentally found in endoscopic retrograde 
cholangiopancreatography for cholecystolithiasis. Since 
gastrointestinal bleeding was the most frequent initial 
symptom, gastrointestinal endoscopy was routinely the 
method for detection and verification of  the duodenal 
GIST, which usually appear as submucosal swelling with 
or without mucosal ulceration. In our population, tu-
mors located not only in the upper duodenum but also 
in the third and fourth part of  the duodenum could be 
macroscopically detected in endoscopy and verified as 
GIST by pathology workup of  the biopsy samples from 
endoscopy. Besides gastrointestinal endoscopy, cross-
sectional imaging by CT or magnetic resonance imaging 
are useful. They can be used not only for examination 
of  the local extension of  the primary tumor, but also for 
the detection of  metastasis[9]. However, it is often impos-
sible to obtain histological samples for the verification 
of  diagnosis through cross-sectional imaging-guided bi-
opsy from duodenal GIST. Finally F-fluoro-2-deoxy-D-
glucose positron emission tomography-CT seems to be 

Figure 3  Computed tomography scan of a high-risk large duodenal 
gastrointestinal stromal tumors which hast been resected by pancreato-
duodenectomy including portal vein resection (Patient 4). The origin of the 
tumor is located in the first part of the duodenum were pathology revealed a 65 
mm x 55 mm ulcer.
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very promising, especially for early response evaluation 
within one to two weeks after starting neoadjuvant medi-
cal treatment of  GIST[9].

Surgical resection with the achievement of  micro-
scopically clear resection margins is the therapeutical 
goal of  treatment in cases of  primary non-mestastatic 
GIST-not only of  the duodenum[4]. As lymph node in-
volvement is very rare in adult GIST[10-14] and even the 
largest clinicopathologic series of  duodenal GIST[3] did 
not detect lymphatic spread in 167 patients, routine 
lymph node dissection is not required in duodenal GIST. 
Supporting these findings, we did not detect any lymph 
node recurrence in either LRs or in ER in this study. 

We performed LRs of  duodenal GIST if  the pri-
mary tumor showed no infiltration of  other organs and 
lymph node involvement was excluded in cross-sectional 
imaging and in intraoperative macroscopic examination. 
This is the same strategy we apply in surgical therapy of  
GIST of  the stomach and the small bowel. In our series, 
only one patient required pancreatoduodenectomy and 
atypical liver resection of  a small metastasis. This was 
necessary due to a large, high-risk tumor infiltrating the 
pancreatic head. Although it was possible to achieve a 
microscopically margin-negative resection and no lym-
phatic involvement was seen in the specimen, the patient 
died due to tumor progression with liver metastasis three 
months after resection. LRs were carried out in all other 
patients, independent of  tumor location within the duo-
denum (parts 1-4).

Wedge resections with primary closure, wedge resec-
tions with duodenal closure by Roux-Y duodeno-jeju-
nostomy and segmental duodenectomy and extraduo-
denal tumorectomy for residual GIST after neoadjuvant 
therapy were performed in this study as LRs. Longitu-
dinal wedge resection usually resulted in only limited 
defects of  the duodenal wall. These limited defects were 
closed directly by interrupted sutures in transverse direc-
tion. This technique was utilized for tumors located in 
all first three parts of  the duodenum. In one patient with 
larger GIST located in the second part of  the duodenum 
and without involvement of  the papilla of  Vater, the 
reconstruction was carried out with a side-to-side duo-
deno-jejunostomy at the site of  the duodenal wall defect 
and a Roux-Y limb as described by Goh et al[13]. Another 
option for LR of  small and large GIST located in the 
third and fourth part of  the duodenum is segmental 
duodenectomy. In this study, resection using a segmental 
duodenectomy of  the fourth part of  the duodenum and 
reconstruction using a side-to-side Roux-Y duodeno-je-
junostomy was performed in one patient with an 11 cm 
high-risk GIST of  the fourth portion of  the duodenum. 

Intraoperatively, all patients of  our study showed 
macroscopically clear resection margins. However, patho-
histological examination of  the specimens revealed posi-
tive margins in two patients after LR. This fact could be 
a drawback in LRs of  duodenal GIST. Due to the nar-
row and complex anatomy of  the pancreaticoduodenal 
area with the proximity to the pancreas, the bile duct, the 
mesenteric root, the portal vein and the papilla of  Vater, 

clear resection margins of  LRs of  duodenal GIST often 
measure only a few millimetres. Although the findings 
above represent a rate of  25% of  margin-positive resec-
tions in the limited surgical approach of  our series, both 
margin-positive patients are well and without evidence 
of  local or systemic tumor recurrence 111 and 39 mo 
after surgery.

Although there is no official market authorization 
for neoadjuvant treatment of  GIST with imatinib, it 
was used for downstaging of  the tumors in two of  our 
patients because large duodenal GIST infiltrating ad-
jacent organs or large vessels made the possibility of  a 
complete resection questionable. A pathologic response 
rate of  86% and a rate of  complete resections after 
treatment with imatinib of  89% have been reported for 
neoadjuvant therapy of  GIST[14]. Different studies were 
able to demonstrate that adjuvant imatinib treatment was 
able to significantly increase recurrence-free survival[15,16]. 
In case of  high-risk duodenal GIST with a > 30% risk 
of  recurrence or microscopically margin-positive resec-
tion, adjuvant imatinib treatment was also carried out 
in our patients after 2007. In our series, none of  the 
patients treated with imatinib before or after surgery had 
recurrent disease. Adjuvant imatinib was planned for the 
only patient with recurrent tumor after resection PD, but 
therapy was not started due to rapid worsening of  the 
general state of  health in progressive metastatic tumor 
disease.

In conclusion, LR offers an excellent option for the 
surgical treatment of  duodenal GIST. LR shows good 
results in terms of  tumour-free survival and missing evi-
dence of  tumor recurrence in all of  our patients treated 
by LR. Although microscopically positive margins were 
evident in 2 cases, no local recurrence was detected. Nev-
ertheless, negative resection margins should be achieved 
in LR. If  it is not possible by LR, tumor resection should 
be performed by ER.

COMMENTS
Background
Gastrointestinal stromal tumors (GIST) are the most common mesenchymal 
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which are located in the muscular layer of gastrointestinal organs. GIST of the 
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As LR offers good results concerning DFS it can be advocated as therapy of 
duodenal GIST. Different techniques of LR for duodenal GIST can be applied 
for surgical therapy. 
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testinal tract. LR: Limited resection means a surgical resection of the tumor 
without larger tumor-negative resection margins and without regional lymphad-
enectomy. ER: Extended resection means a surgical resection of the tumor with 
larger tumor-negative resection margins and regional lymphadenectomy. DFS: 
Disease-free survival describes the chances of staying free of disease after a 
particular treatment for cancer.
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Duodenal GIST is very rare. Surgical treatment is another problem for duodenal 
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