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ABSTRACT 

Gastrointestinal stromal tumors (GIST) account for 2% of all tumors of the digestive tract. They are most frequently 
located in the stomach followed by the small intestine and most often present with mucosal ulceration and erosion as-
sociated with gastrointestinal bleeding. Bleeding from the small intestine can be difficult to diagnose and angiography 
becomes a useful diagnostic and therapeutic procedure in these patients. We present a case of a GIST located in the 
ileum which presented with a lower gastrointestinal bleeding (LGIB). The patient was stabilized by performing an arte-
riography and selective embolization of the bleeding point, followed by elective surgery. 
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1. Introduction 

Gastrointestinal stromal tumor (GIST) are rare with an 
incidence ranging between 12 cases - 15 cases per million 
people [1]. Small bowel GIST represent 2% of all gas- 
trointestinal tumors and are the second most common 
neoplasm in the digestive tract [2]. The clinical manifest- 
tations depend on the size and location of the lesion. Gas- 
trointestinal bleeding is the main manifestation of tumors 
smaller than 3 cm - 5 cm [3]. Angiography is considered 
the best method for diagnosis and initial treatment of 
gastrointestinal bleeding from the small intestine due to 
the difficulties of direct access by endoscopy [4]. 

The gold standard in localized GIST is surgical exci- 
sion whenever possible. Surgical treatment must achieve 
complete tumor resection (R0) since this is the most im- 
portant prognostic factor [5]. Laparoscopic surgery is 
now considered a valid approach for the treatment of 
these tumors since criteria for radical resection can also 
be achieved with this technique. It requires careful intra- 
operative handling to avoid the rupture of the tumor cap- 
sule and the consequent spillage of cells [1]. 

2. Case Report 

A 49 year old woman with no previous medical history 
was admitted in our hospital with lower gastrointestinal 
bleeding. Physical examination revealed mucocutaneous 
pallor, tachycardia and hypotension. Abdominal exami- 
nation was unremarkable and laboratory findings showed 
a haemoglobin level of 7.8 g/dL. 

Gastroscopy was normal and colonoscopy reported a 
gastrointestinal bleeding from the small intestine. An 
abdominal CT scan was then performed revealing a 3 - 4 
cm lesion in the ileum wall without active leak of con- 
trast agent (Figure 1). The working diagnosis was a 
lower gastrointestinal bleed from the small intestine. The 
patient was transfused 1200 ml of packed red cells and 
transferred to our hospital for emergency arteriography. 
After selective catheterization of the superior mesenteric 
artery a vascular tangle with active leak of contrast agent 
into the ileum lumen was detected and superselective 
foam-embolization was successfully performed (Figure 
2(a)-(c)). Surgery was programmed for 24 hours later 
after bleeding was stopped. 



Laparoscopic Small Bowel Resection of Gastrointestinal Stromal 641
Tumour after Angiographic Diagnosis and Successful Embolization 

 
Figure 1. Abdominal-pelvic scan with intravenous contrast. 
Mass is seen approximately 4 cm in diameter attached to 
ileum. 
 

  
(a)       (b) 

 
(c) 

Figure 2. Arteriography. (a) and (b): Selective catheterization 
of the superior mesenteric artery showed ileum branches 
corresponding to the previously localized tumor in the CT 
scan; (c): image after embolization. 
 
2.1. Surgical Technique 
General anaesthesia was used and the patient was placed 
in the supine position with the legs spread apart (French 
position) and 20° reverse Trendelenburg. The surgeon 
stood between the legs and the first assistant on the left 
hand side of the patient. Pneumoperitoneum was estab- 

lished by an infra-umbilical open technique. Two more 
ports were placed in the right (10 mm - 12 mm) and left 
iliac quadrants (5 mm).  

A small bowel resection was performed with careful 
handling to avoid tumor capsule rupture. The resected 
specimen of ileum which included the tumor was ap- 
proximately 5 cm in length. A side to side isoperistaltic 
intracorporeal anastomosis was performed using a linear 
60 mm stapler (ENDO GIA® Autosuture, Norwalk, CT) 
with an absorbable running suture to close the enterotomy. 
The specimen was extracted through the infra-umbilical 
port incision which was protected by a plastic-bag (Fig- 
ure 3).  

Operative time was 95 minutes and neither intraopera- 
tive nor postoperative transfusion was required. The pa- 
tient was uneventfully discharged 4 days after surgery. 
Patient remains disease free at 15 month follow-up. 

2.2. Histological Study 

The histopathological study revealed a 3 cm diameter 
polypoid lesion without mucosal involvement. Micro- 
scopic findings showed a proliferation of monomorphic 
atypical spindle cells, with poorly defined cytoplasm, 
eosinophilic oval nucleus and nucleolus, focally evident 
fine chromatin, which are arranged in bundles in differ- 
ent directions. Resection margins were free of tumour 
infiltration. Tumour cells had a low proliferative index 
(Ki67 < 10%), with 1 mitosis per 50 high-power field 
(HPF). Immunohistochemistry showed positivity for 
C-Kit, CD34, SMA, vimentin, p53, MDM2, CD99, PGP 
9'5, PDGRF-alpha and chromogranin. The tumor was 
classified as low risk according to the Miettinen classify- 
cation. 
 

 

Figure 3. The specimen was broken during the extraction, 
when it was in the plastic bag. 
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3. Discussion 

The clinical manifestations of GIST depend on their size 
and location. Gastrointestinal tract bleeding is the most 
common presentation (50%), followed by abdominal 
pain (20% - 40%) and obstruction (20%). One third of 
them remain asymptomatic and are an incidental finding 
[2,6]. GI bleeding can be acute (melena, haematemesis or 
haemaotochezia) or chronic (anemia, fecal occult blood) 
and is caused by mucosal erosion. 

Diagnosis of GIST depends on their location. For the 
upper gastrointestinal tract (oesophagus, stomach or duo- 
denum) the method of choice is endoscopic ultrasono- 
graphy (EUS) ± biopsy (EUS-FNA) [7]. Wherever loca- 
tion is not accessible to endoscopy diagnosis can be 
made by CT scan, MRI or capsule enteroscopy [5]. In 
our case the diagnosis was confirmed by CT, because the 
location of the lesion was not accessible to gastroscopy 
and colonoscopy. CT could only detect a tumour located 
in the small bowel. For lower gastrointestinal bleeding, 
angiography is the method of choice for both diagnostic 
and therapeutic purposes. Transcatheter embolization has 
a success rate of 70% - 90% without ischemic complica-
tions [4,8]. This can be explained by the rich vascular 
supply of the small bowel. Recurrent haemorrhage oc- 
curs in less than 15% of cases [8]. It has also been used 
to reduce tumor size in selected cases with one located in 
the duodenum, a 40% reduction in tumor volume 14 days 
after embolization allowing a more limited resection, 
although this practice is not standardized [9]. In this case, 
arteriography with superselective embolization located 
the exact tumour site and complete resolution of GI 
bleeding. In addition, the patient was haemodinamically 
stabilized and blood loss replaced before surgery.  

Surgical resection is considered the treatment of cho- 
ice in localized GIST.  

An exception could be made in those tumours located 
in the esophagogastric junction or in the duodenum, less 
than 2 cm in size, where control and follow-up can be 
performed through endoscopic ultrasonography [10]. La- 
paroscopic resection has been shown to be safe and ef- 
fective in treating gastric and small intestine GIST, of-
fering the advantages of minimally invasive surgery 
without the disadvantages of local recurrence. The lapa- 
roscopic approach to GIST is currently recommended 
only in high volume centres with high experience in ad- 
vanced laparoscopic procedures. Results published in 
recent years show large series of successful resection for 
gastric GIST through a minimally invasive access [11, 
12]. Hence laparoscopic approach has shown good re- 
sults in terms of free resection margins and long time 
survival with no significant tumour implants described in  

port sites. Most authors consider that a laparoscopic wed- 
ge resection can be safely performed if the tumor size is 
5 cm or less [13-16]. For GIST larger than 5 cm hand- 
assisted laparoscopic port is advisable. There is little in-
formation on laparoscopy GIST resection in other loca-
tions such as the colon, duodenum or small bowel, how-
ever laparoscopic surgical principles in these cases must 
be similar to those tumours in different locations. Tumor 
removal must be performed through a protective plastic 
bag in all cases to minimize the risk of port-site recur-
rence [10,13-16].  

Special attention must be paid to avoid tumor rupture 
either spontaneously or during manipulation, which is 
associated with a higher risk of peritoneal spread and a 
worse prognosis [17]. If this occurs, we recommend ex- 
tensive peritoneal lavage and careful search for tumour 
fragments [18]. It is difficult to determine whether this 
situation should be considered as metastatic disease. 

Imatinib is currently approved for use as neoadjuvant 
therapy in patients where R0 resection does not seem 
feasible due to locoregional involvement and when an 
extended resection is not recommended [1]. Usually, the 
maximum response to treatment occurs within 6 - 12 
months after which surgery can usually be performed.  

The preoperative role of tumor embolization of active 
bleeding or for tumor shrinkage is unknown. 

4. Conclusions 

This case showed GIST can be safely resected through a 
minimally invasive approach, even in complicated pres- 
entations such as lower gastrointestinal bleeding. An- 
giographies studies can be helpful as a first step in man- 
ages of these tumors and complications. This could en- 
sure better conditions for a subsequent laparoscopic re- 
section. 
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