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Abstract
Introduction: Gastrointestinal (GI) bleeding is a very common surgical emergency, with an incidence of 150 cases/100000
adults. The small bowel accounts for almost 2-10% of all causes of GI hemorrhage, with vascular abnormalities being the most
common cause of small bowel bleeding, while small bowel tumors account for only 5-10%. Gastrointestinal Stromal Tumor
(GIST) is the most common mesenchymal tumor of the GI tract, and represent less than 1% of all GI tumors. GIST may present
as an incidental radiological/operative finding, or may even present as a surgical emergency in the form of intestinal obstruction,
perforation or massive obscure GI bleeding.
Methods: A retrospective study over a period of 7 years, between January 1st, 2011 and December 31st ,2017 was performed at
the general surgery department at Rambam Health Care Campus, Haifa, Israel. All patients 18 years old and older with a diagnosis of GIST were included in the study.
Results: During the aforementioned period, data on 66 patients (n=66) with a diagnosis of GIST were reported. 53% (n=35)
patients had gastric GIST, 33.3% patients (n=22) involving the small bowel, 6% (n=4) affected the peritoneum, 3% (n=2) had
rectal GIST, 3% (n=2) colon GIST and 1.5% (n=1) had retroperitoneal GIST.
Of patients with small bowel GIST, 50% (n=11) presented with GI hemorrhage, with 9 patients (41%) presenting with
massive obscure GI bleeding. Most of these patients (7/9) presented initially with melena which evolved into cherry red rectal
bleeding later. Average packed cells transfusion was 11.6 units (range 3 units- 23 units). There was no association between tumor
size and risk for blood transfusion, as the smallest tumor diameter reported was 0.7 cm in a patient receiving 23 packed cells
units. On the contrary, a clear correlation was observed between time from admission to diagnosis and the number of packed
cells transfused, indicating the importance of high index of suspicion for such entity. 9 out of the 11 patients were diagnosed by
Computed Tomographic Angiography (CTA), one was diagnosed during laparotomy and one by push enteroscopy, reflecting the
important rule for CTA in diagnosing such rare entity.
Conclusion: Small bowel GIST is a rare, yet underestimated entity as a cause of massive GI bleeding, and High index of suspicion is mandatory. Abdomino-pelvic CTA is highly recommended as a first line investigation for patients with massive GI bleeding. Due to lack of studies in the English literature, multi-centric high volume studies are encouraged.
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Introduction
Gastrointestinal (GI) hemorrhage is one of the most common
medical problems encountered in the acute care setting [1], being
a major cause of admission to hospitals of about 300,000 patients
annually [2]. The reported estimated incidence of this problem
is about 150 patient/100,000 populations, with a mortality rate
of 5-10% [3,4]. GI bleeding is usually classified, according to
the Ligament of Treitz, into upper GI bleeding when the site of
bleeding is proximal to the ligament [5], and lower GI bleeding,
when the bleeding originates from a source distal to the ligament
[6].
GI bleeding can also be classified, according to the bleeding
rate loss, into overt, occult or obscure bleeding. Overt GI bleeding,
known as acute bleeding, is usually obvious to the treating
physician in the form of hematemesis, coffee ground vomiting,
melena or hematochezia. While on the other hand occult bleeding,
otherwise known as chronic bleeding, present as hemoccultpositive stool, with or without iron-deficiency anemia, due to slow
microscopic bleeding [7,8]. Obscure GI bleeding is defined as a
recurrent or persistent bleeding following negative initial upper
and lower endoscopy and radiologic imaging of the small bowel,
and can present as overt or occult hemorrhage [8,9]. Obscure GI
bleeding represent approximately 5% of all GI hemorrhage, with
the small bowel being the most common source at 41-75% [9,10].
This is mainly due to its anatomical features being inaccessible
to conventional endoscopy, and thus, sometimes called “The dark
continent of the GI tract” [11]. Due to the aforementioned difficulty,
obscure GI bleeding due to primary small bowel pathology, usually
poses a main challenge to the treating physician. Other causes of
obscure GI bleeding may be missed lesions on initial endoscopy,
thus repeated upper and lower endoscopy are always warranted.
Several variable lesions of the small bowel, such as vascular
malformations, tumors and inflammatory lesions, can present as
obscure GI bleeding, with the most common cause being different
in different age groups [12]. In the elderly age group (older than
40 years old), the most common causes are vascular lesions and
Non-Steroidal Anti-Inflammatory (NSAIDS) drugs related lesions,
while tumors, Crohn’s disease and Meckel’s diverticulum being
more common in patients younger than 40 years old [9,13]. In a
study conducted by Zhang, et al. vascular anomalies were the most
common cause of obscure GI bleeding in elderly patients (>65 years)
and middle age group (41-65 years), while small bowel tumors
were the major cause in young patients (<40 years) [13]. Primary
small bowel tumors are rare tumors and account for approximately
5% of all GI tract tumors [14]. Recently, its incidence is increasing
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dramatically due to the increasing incidence of carcinoid tumors
[15]. Although these tumors are uncommon cause of GI bleeding,
they are the second most common cause of small bowel bleeding
at 5-10% of cases [16].
Small bowel tumors can be classified as benign, such as
adenoma, lipoma and benign stromal tumors, usually detected
in autopsy series, or malignant tumors [15]. The most common
malignant primary small bowel tumor is carcinoid tumor (44%),
followed by adenocarcinoma (33%), stromal tumors (17%) and
lymphomas (8%) [17]. Gastrointestinal Stromal Tumor (GIST)
is the most common soft tissue sarcoma of the GI tract (80%),
representing about 5% of all sarcomas and less than 1% of all GI
tumors [18]. Although GISTs may present as multiple lesions, they
are usually solitary, with an estimated frequency of 10-20 new
cases/ 1 million population per year, indicating its rare incidence
[19]. The most common site to be involved by GIST is the stomach
(60-70%), followed by the small bowel (25-35%) [20]. Small
bowel GIST usually present with nonspecific signs and symptoms,
and thus, difficult to diagnose pre-operatively. The most common
symptom being vague abdominal pain (70%) [20]. Although rare,
these tumors can also present as a surgical emergency, such as
intestinal obstruction, perforation or massive GI bleeding [21,22].

Methods
A retrospective study over a period of 7 years, between
January 1, 2011 and December 31 2017 was performed at the
General Surgery Department at Rambam Health Care Campus,
Haifa, Israel. Rambam Health Care Campus is a referral center for
10 other hospitals that give medical cover for 2 million citizens.
All patients admitted with a diagnosis of GIST, ages 18 years and
over, were included in the study. Due to the retrospective nature of
the study, informed consent was waived.

Aim of the study
The aim of the study was to predict the frequency of massive
GI bleeding in patients with small bowel GIST and whether
any association exists between tumor size/site and bleeding risk
(measured by number of Packed Cells transfused). In addition, this
study was aimed to identify the best method to diagnose bleeding
small bowel GIST.

Results
During the study period, data on 66 patients (n=66) with a
diagnosis of GIST were reported. 53% (n=35) patients had gastric
GIST, 33.3% patients (n=22) had small bowel involvement, 6%
(n=4) had peritoneal involvement, 3% (n=2) had rectal GIST, 3%
(n=2) had colon GIST and 1.5% (n=1) had retroperitoneal GIST
(Figure 1).
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Figure 3: Presents the different clinical presentations of small bowel
GIST (shown as percentages and absolute number).

Figure 1: Demonstrates the different sites affected by GIST (shown as
percentages).

Out of the patients with small bowel GIST, 13 patients
(59%) were males and 9 (41%) were females (male/female ratio1.43:1). Median age of diagnosis was 63 years old (range 23-85
years). The most common affected part of the small bowel was the
jejunum (n=13), followed by the ileum (n=7) and the duodenum
(n=2) (Figure 2).

Out of the patients that presented with massive GI bleeding,
most of them (7/9) presented initially with melena which progressed
into cherry red rectal bleeding later on. Average Packed Cells (PCs)
transfusion (as a marker for bleeding risk) was 11.6 units (range 3
units- 23 units). There was no association between tumor size and
risk for blood transfusion, as the smallest tumor diameter reported
was 0.7 cm in a patient receiving 23 units of PCs, and the largest
tumor diameter (9 cm) received only 6 units of PCs (Table 1).
Tumor size

Tumor site

23

0.7 cm

jejunum

Case I

3

1.5 cm

ileum

Case II

12

2.3 cm

jejunum

Case III

8

3.8 cm

jejunum

Case IV

19

4 cm

ileum

Case V

6

5.5 cm

jejunum

Case VI

7

7 cm

ileum

Case VII

6

9 cm

ileum

Case VIII

12

3 cm

duodenum

Case IX

Table 1: Demonstrating the number of packed cells patients received.

Figure 2: Shows the involved different parts of the small bowel (shown
as number of patients).

The most common presentation was GI bleeding 50%
(n=11), in which 9 patients (41%) presented with massive obscure
GI bleeding and 2 patients (9%) presented with iron deficiency
anemia due to slow GI bleeding. In 4 patients (18%) GIST was
detected as an incidental radiological finding (on Computed
Tomography-CT- scan performed for other indications), and in
3 patients (13.6%) as an incidental operative finding. 4 patients
(18%) presented as another surgical emergency (perforation and
obstruction) (Figure 3).
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In relation to the site of bleeding small bowel GIST, average
PCs transfusion for a bleeding jejunal GIST was 12, while it was 8
PCs for a bleeding ileal GIST. On the contrary, a clear correlation
was observed between time from admission to diagnosis and the
number of PCs transfused. The longer the time from admission to
diagnosis, the higher the number of PCs transfused, indicating the
importance of high index of suspicion for such entity (Table 2).
Number of
transfused
Packed Cells
23

Time from admission to
diagnosis (Hours)
356

Case I

3

6

Case II

12

168

Case III

8

40

Case IV
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19

139

Case V

6

17

Case VI

7

264

Case VII

6

4

Case VIII

12

88

Case IX

Table 2: Showing the association between time from admission to
diagnosis and the number of packed cells transfused.

neurofibromas) [28-31]. When arising as part of Neurofibromatosis
Type 1, GISTs are usually multiple, affect young patients (<50 years
old), and more commonly involve the small bowel with relatively
uncommon malignant potential [32]. The majority of GIST tumors
are benign, with 20-30% of these tumors being malignant [21].
Malignant potential depends on several factors such as tumor size,
mitoses and primary tumor location. A prognostic classification,
proposed by Fletcher, et al. classifies these tumors into very low,
low, intermediate and high risk of malignancy (Table 3) [33].

Of patients presented with GI bleeding, 9 out of 11 (9 out of
the total 22 patients- 41%) patients were diagnosed by CTA, one
was diagnosed during laparotomy and one by push enteroscopy.
These figures indicate the important rule for CTA in diagnosing
such rare entity. Another fact worth mentioning was that the
majority of patients who presented with massive GI bleeding (7
out of 9) were not treated by anti-coagulant or anti-platelet therapy,
which may suggest that there is no association between treatment
with the previous therapy and risk for a bleeding small bowel
GIST.

Discussion
Gastrointestinal Stromal Tumor (GIST), the most common
mesenchymal tumor of the GI tract, was first described in 1983
by Clark and Mazor [23]. It was termed GIST to describe a
heterogenous group of non-epithelial tumors. This was later found
to have C-kit mutation activation, which plays an essential role
in its pathogenesis, as reported by Hirota in 1998 [24]. Althogh
previously considered as a smooth muscle tumor variant, it is now
well known that GISTs arise from the interstitial cells of Cajal,
which are part of the autonomic nervous system of the intestine.
This historical change was largely due to the immunochemistry
and molecular advancement [25]. GISTs usually arise from the
muscularis mucosa or muscularis propria of the GI tract wall,
with a unique exophytic pattern of growth. It develops mainly in
patients during the sixth decade of life [20]. Although GISTs can
arise anywhere in the GI tract from the esophagus to the rectum,
the most common organ to be affected is the stomach (60-70%),
followed by the small bowel (25-35%) [20]. Other relatively rare
GI tract sites to be involved include the colon and rectum (5%),
esophagus (2-3%) and the appendix. GIST may also arise in areas
outside of the GI tract, termed extra GIST, such as the greater
omentum, peritoneum and retroperitoneum [26]. The same figures
were documented in our study as well. The mean size of the tumor
at the time of diagnosis is about 5 cm [27].
GISTs tumors are usually sporadic diseases. These tumors
may also be part of other familial syndromes such as the Carney
triad (paraganglioma, pulmonary chondroma and gastric stromal
tumors) or Neurofibromatosis Type 1 (Von Recklinghausen’s
disease, an autosomal-dominant disease characterized by skin
pigmentations, skeletal dysplasia, lisch nodules and plexiform
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Table 3: Fletcher, et al. prognostic classification.

Small bowel GISTs have variable clinical presentations,
depending on the size of the primary tumor. Small size tumors
(<2 cm) are usually asymptomatic and incidentally found on
radiological studies or during operations. These tumors represent
almost 30% of all small bowel GISTs [20,26]. The majority of
small bowel GISTs (70%) are usually symptomatic, with vague
abdominal pain being the most common symptom [20]. Other nonspecific symptoms may include early satiety, nausea, vomiting and
abdominal fullness.
GIST tumors can arise anywhere in the small intestine,
with the jejunum being the most common site, as reported in
a retrospective study about 197 patients, by Gu-sheng Xing
[34]. These figures match ours. Small bowel GISTs (especially
tumors > 4 cm) can present as an abdominal emergency, such as
intestinal obstruction, perforation or massive GI bleeding. These
surgical emergencies are more common in GISTs affecting the
small bowel than any other GI tract sites. Reviewing the current
English literature revealed only 25 cases of acute abdomen due
to spontaneous perforation of small bowel GIST, indicating the
rare incidence of such entity [35]. Small intestinal obstruction
is another surgical presentation of small bowel GIST. Due to its
exophytic nature of growth, intestinal obstruction develops due to
compression rather than luminal obstruction. A study published
by Magdy A. Sorour reported 27 cases of small bowel GIST. The
majority of these patients (22 cases) presented with intestinal
obstruction, while only 3 patients presented with bleeding and
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2 patients with peritonitis due to perforation [35]. These figures
contradict ours, as the most common presentation for small bowel
GIST in our study was massive obscure GI bleeding.
GISTs also have hemorrhagic potential and can present as a GI
bleeding, due to ulceration of the overlying bowel mucosa [36].
They may present as a life threatening massive obscure GI bleeding,
with the incidence of this presentation being variable in different
studies. In contrast to the results of our study, with bleeding being
the most common presentation of small bowel GIST, the previously
mentioned study by Gu-sheng Xing, reports bleeding being the
most common presentation of small bowel GIST originating in the
duodenum, while those originating from the jejunum and ileum
present mainly with epigastric discomfort, abdominal mass or as
an incidental finding (34). Another study by Vij, et al. showed that
GI bleeding was the most common clinical presentation of GIST
(69%) at all levels of the small bowel [37].
Recently, it was revealed that GI bleeding may be considered
as an independent risk factor for tumor recurrence, according to
several researchers [38,39]. Despite the previously mentioned risk
of recurrence, until now, there has been no study conducted to
detect whether any association between tumor size and bleeding
risk exists. According to our study, there is no association between
tumor size and risk of bleeding and blood transfusion, as the patient
with the smallest tumor diameter (0.7 cm) received more units of
PCs than any other patient, while patients with the largest tumor
diameter received only 6 units of PCs. On the other hand, a clear
correlation was noted between time from admission to diagnosis
and the number of packed cells transfused, indicating that high
index of suspicion is always warranted, especially in patients with
a massive form of GI bleeding.
English literature also lacks studies concerning an association
between anticoagulant/antiplatelet management and risk for
bleeding small bowel GIST. According to figures from our study,
there is no clear correlation as only two patients (out of nine) were
treated by these medications. Regarding mode of diagnosis, none
of the diagnostic procedures used nowadays, including ultrasound,
barium examination, CT scan, angiography and magnetic
resonance imaging, has a 100% certainty for diagnosis of small
bowel GIST [35]. Recently, multi detector CTA has become one
of the most commonly used method for the diagnosis of acute GI
bleeding, due to its wide rapid availability. CTA has the ability to
diagnose GI arterial and venous bleeding, delineate the underlying
cause and direct specific treatment [40]. Its disadvantages include
high radiation dose, need for intravenous contrast material,
decreased sensitivity relative to other diagnostic modalities, such
as radionuclide studies and the inability to perform therapeutic
procedures [41]. Multiple studies evaluate the rate of bleeding that
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can be detected by mutidetector CTA. A study by Dobritz, et al.
showed that rates of bleeding above 0.25 ml per minute can be
detected by the previously mentioned modality, with a sensitivity
of 97% and specificity of 100% [42]. CT Angiography (CTA) was
the most sensitive tool in our study, as 41% of our patients were
diagnosed by this modality.
A retrospective study by Lei Zhou revealed that the detection
rate of small bowel GIST by CTA was about 71%, preceded only
by double balloon enteroscopy at a rate of 89% [43].
The following are brief descriptions of some of our patients
that presented with massive GI bleeding in our study:

Case 1
A 70-year-old male patient presented with dark tarry
stools of 3 days’ duration that progressed into dark red stool in
a few hours prior to admission. On his admission, his vital signs
revealed tachycardia of 126/min and blood pressure of 100/60.
CTA showed a lobular mass of 8 cm diameter, with calcification
at the pelvis, attached to the terminal ileum, with an intraluminal
blush of contrast material (Figure 4). At surgery, a hypervascular
mass of 8 cm diameter at the right pelvis was found. The mass
was partly calcified and seemed to arise from the distal ileum
(Figure 5). En bloc resection of the mass along with a 20 cm of
ileum and primary side-to-side anastomosis was performed. The
histopathological exam revealed an epithelioid type GIST, of 9 cm
diameter, arising in the muscularis propria and extending to the
pericolonic adventitia, reaching the serosa.

Figure 4: Axial CTA of the abdomen showing a calcified mass
at the right pelvis, attached to the distal ileum with intraluminal
contrast blush.
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Case 3
A 68-year-old female patient, known to have oral cavity
squamous cell carcinoma with percutaneous endoscopic
gastrostomy for feeding purposes, presented with melena and
coffee ground secretion per gastrostomy of 2 days’ duration.
Initial upper endoscopy revealed an ulcer in the third part of
the duodenum, who was treated by adrenaline injection and clip
placement. During the next day the patient continued to pass
cherry red stool. CTA showed a 2 cm mass at the 4th duodenal/
1st jejunal part with contrast blush (Figure 7). On exploratory
laparotomy, an exophytic small tumor at the Treitz Ligament level
was demonstrated (Figure 8). Resection with primary anastomosis
was completed. Histopathology revealed low-risk GIST.

Figure 5: At exploratory laparotomy, a hyper vascular calcified mass of
8 cm arising from the distal ileum, with ongoing intraluminal bleeding
was shown.

Case 2
An 85-year-old male patient presented to our department
with melena and syncope of one-day duration. Vital signs on
his admission were within normal limits. An upper endoscopy
showed a suspected Diulafoy’s lesion in the 4th part of duodenum.
Endoscopic management by clips failed and thus the patient
underwent CTA which revealed a space occupying lesion of 4*3.5
cm at the upper jejunum with intra-luminal contrast blush. On
exploration of the abdomen, an exophytic mass of 4 cm diameter
at the upper jejnum (10 cm distal to the treitz) ligament was
demonstrated (Figure 6). En bloc resection with primary handsewn anastomosis was completed. Histopathological findings were
consistent with low risk GIST.

Figure 6: On exploration of the abdomin, an exophytic 4 cm mass
originating from the upper jejunum was seen.
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Figure 7: Coronal CTA of the abdomin showing a hyperdense, lobular 2
cm mass (arrow) at the treitz ligament level.

Figure 8: The resected small bowel segment along with the exophytic
lobular mass.
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Case 4

Limitations of the study

A 75-year-old male patient was referred to our hospital from
a tertiary hospital due to melena of 6 days’ duration. Two upper
endoscopies led to the high suspicion of bleeding originating from
the 3rd part of the duodenum with no definite lesion. CTA revealed
a hyperdense mass during the arterial phase in the 3rd part of the
duodenum with active bleeding (Figure 9). On surgery, a 3 cm
exophytic mass in the 3rd part of the duodenum was demonstrated.
Resection of the 3rd and 4th part of the duodenum and 1st part of the
jejunum along with hand sewn anastomosis of the 2nd part of the
duodenum and jejunum was completed. Histopathological report
was consistent with low risk GIST.

The limitations of our study include a retrospective, small
size and single center study.
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