
 

 

Introduction 
 
Gastrointestinal stromal tumors (GISTs) com-
prise a rare group of neoplasms with unpredict-
able malignant potential and an annual inci-
dence of 4/1,000,000 persons [1]. These tu-
mors arise from Cajal interstitial cells. This defi-
nition excludes the gastrointestinal smooth-
muscle tumors (leiomyomas/leiomyoblastomas 
and leiomyosarcomas), as well as schwanno-
mas and neurofibroma [2, 3]. CD117, the c-kit 
proto-oncogene product, is a specific marker for 
GISTs.  
 
Diagnosis of this condition is sometimes diffi-
cult and treatment is often delayed because 
patients usually present with nonspecific ab-
dominal symptoms, such as abdominal pain, 
bloating, upper gastro-intestinal hemorrhage or 
anemia. Gastroscopy, endoscopic ultrasound, 
abdominal and pelvic imaging are helpful. How-
ever, Technetium-99m-labeled red blood cell 
(99mTc-RBC) scintigraphic imaging of the lower 
gastrointestinal (GI) tract has proven to be bene-
ficial in identifying active bleeding. The final 

diagnosis is decided by pathological and immu-
nohistochemical examination. The operative 
treatment is the first choice, and complete sur-
gical resection is the most definitive treatment. 
 
We report a case of intestinal stromal tumor 
hemorrhage that was successfully diagnosed by 
99mTc-RBC scintigraphy and treated with surgery. 
 
Case presentation 
 
Clinical summary 
 
A 44-yr-old female with a 3-yr history of slight 
abdominal pain, anemia and recurrent he-
mafecia was hospitalized. Because of a hemo-
globin level of 4.1 g/dl, which was significantly 
lower than normal, and continual hemafecia, 
the patient was hospitalized and a diagnostic 
for gastrointestinal bleeding was undertaken. 
The physical examination found that she was 
pale, with mild left upper abdominal tender-
ness. Blood count test revealed anemia, hema-
tocrit of 32.6%, white blood cell count of 15.1 x 
109/liter, and platelets of 178 x 109/liter, while 
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liver function tests and serum electrolytes were 
normal. Upper and lower digestive endoscopy 
was negative. 
 
Methods 
 
To detect active bleeding, radionuclide imaging 
with 99mTc-RBCs (using a modified in vivo 
method) was performed using a large-field-of-
view gamma camera with a low-energy, all-
purpose parallel-hole collimator. Imaging began 
immediately after injection of 99m Tc-RBCs (20 
mCi, 740 MBq), dynamic imaging of 1-min dura-
tion was performed. Then static images of each 
500 K counts were taken every 5 min up to 1h. 
There was an increased activity in the left upper 
abdomen followed by a tracer accumulation 
throughout the entire jejunum, which increased 
with time (Figure 1). Maximum intensity was 
reached at 25 min time point and then con-
stantly persisted (arrow head). Meanwhile, there 
was no transport within the small bowel during 
the investigation. We finally suggested that the 
initial site of tracer accumulation in the jejunum 
was responsible for the extensive tracer accu-
mulation. 
 
Subsequently, an emergency abdominal ultra-
sound examination described a hypoechoic, 

vascularized tumor of the left upper abdominal 
cavity with a size of 74 x 58 x 55 mm. Abdomi-
nal CT scan showed dense, homogeneous mass 
at the jejunum (62 x 46 x 60 mm,56-67 HU). 
The patient underwent an emergency explora-
tory laparotomy due to the concern for contin-
ued hemorrhage.  
 
Pathological findings 
 
The exploration revealed a 80 x 80 x 70 mm 
solid mass arising from the jejunum, located 60 
cm proximal to the ligament of Treitz. Further 
intraoperative exploration did not reveal any 
other pathological findings. Histological exami-
nation described a jejunum stromal tumor 
(Figure 2A). Immunohistochemical staining con-
firmed the diagnosis of GIST (CD117 positive) 
(Figure 2B). The margins of surgical resection 
and all identified mesenteric lymph nodes were 
negative for malignancy. Resection margins as 
well as mesenterium were disease free. The 
patient made a very satisfactory recovery and 
was discharged after 9 days.  
 
Discussion 
 
GISTs are the most common mesenchymal tu-
mors of the gastrointestinal tract. The common 

Figure 1. In the dynamic imaging phase (a) a tracer accumulation throughout the left upper abdomen could already 
be seen (arrow heads). There was a distinct increase with time. In the blood-pool phase (b), the images obtained 20, 
25 and 30min postinjection revealed tracer accumulation in the jejunum (arrows). 
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sites of location are in the order of stomach 
(60~70%), small intestine (20~30%), rectum, 
esophagus and a small percent may be located 
elsewhere in the abdominal cavity. The most 
common clinical findings include abdominal 
pain, dysphagia, weight loss, gastrointestinal 
bleeding, bowel obstruction, or an abdominal 
mass [4]. These nonspecific symptoms rely 
mainly on the location and size of the tumors. 
Consequently, their diagnosis is often delayed or 
even overlooked and usually is made after lapa-
rotomy and formal pathologic examination [5]. 
GISTs tend to grow in an extraluminal fashion; 
however, they can also erode into the lumen of 
the gastrointestinal tract inducing significant 
hemorrhage [6]. Our patient presented with se-
vere anemia and recurrent hemafecia, which 
could be explained from bleeding inside the 
intestinal tract.  
 
The definite diagnosis of GIST is secured by im-
munohistochemical staining for the tyrosine 
kinase receptor KIT (CD117), which highlights 
the presence of interstitial cells of Cajal (ICC) 
[7]. KIT is regarded as a key confirmatory 
marker in the diagnosis of this tumor. Approxi-
mately two thirds of GISTs also express CD34. 
GISTs and ICCs are detected with antibodies to 
KIT, suggesting that GISTs originate from the 
ICCs. As seen in the jejunal GIST of our patient, 
KIT was positive. 
 
In general, CT scans can be useful in diagnosing 
GIST by the presence of a large exophytic tumor 
with heterogeneous contrast enhancement, 
arising from the stomach or small bowel. How-

ever, the small intestinal GIST was difficult to 
diagnose initially because of nonspecific symp-
toms when tumors were small or the lack of 
symptoms. A lesion was not found until the tu-
mor became larger and caused bleeding or 
mass effect. Lupescu et al. have reported that 
the most common symptom of GIST was ab-
dominal pain (66.6%), a palpable abdominal 
mass (53.3%), weight loss (33.3%), and gastro-
intestinal bleeding (20%) [8]. The presence of 
active gastrointestinal bleeding can usually be 
diagnosed by a combination of history, physical 
examination, stool guaiac tests, and serial blood 
counts. However, it is difficult to find the actually 
site of active gastrointestinal bleeding. Endo-
scopy, barium examination, angiography, and 
exploratory laparotomy are the common meth-
ods of localizing GI hemorrhage. Endoscopy is 
especially useful in determining the site of 
bleeding in the upper gastrointestinal hemor-
rhage, but the procedure is difficult to perform 
in the poorly prepared colon. Moreover, it can-
not find lesions in the distal duodenum, jeju-
num, and ileum. Angiography is widely used, but 
it is invasive, time-consuming, and carries sig-
nificant complications. Also, the barium exami-
nation is often inconclusive during active bleed-
ing and may reveal lesions that are not respon-
sible for the acute bleeding. Because of these 
shortcomings, a noninvasive imaging technique 
that allows to detect the presence of continuing 
hemorrhage as well as to locate the site of 
bleeding would be helpful in the management of 
acute gastrointestinal hemorrhage. In addition, 
it is advantageous to use a gamma camera with 
a large field of view, making it possible to show 

Figure 2. a. histological features of the GIST. Note the spindle type cells including mitotic figures (H&E stain, 400x). b. 
Immunohistochemical analysis results demonstrated the tumor cells are strongly positive for CD117 (c kit protein, 
400x). 



99mTc-RBC scintigraphy for intestinal hemorrhage  

 
 
273                                                                                                       Int J Clin Exp Pathol 2012;5(3):270-273 

the entire abdominal cavity in one image. 
 
The use of radionuclide tracers for the evalua-
tion of bleeding began in the late 1970’s when 
Alavi et al. first demonstrated active gastrointes-
tinal bleeding lesions using 99mTc-sulfur colloid 
(99mTc-SC). Later, the use of 99mTc-RBCs has 
largely replaced 99mTc-SC [9]. McKusick et al. 
reported that 99mTc-RBC scintigraphy is more 
sensitive than angiography for detecting bleed-
ing sites and that angiography is likely to be 
negative if the scintigram fails to show the 
bleeding focus.  
 
Because of the non-diagnostic physical findings 
of hemorrhage, the patient in our study had 
undergone many investigations with various 
imaging modalities within three years without a 
definitive diagnosis. In our study, 99mTc-RBC 
scintigraphy succeeded in demonstrating acute 
bleeding of jejunum. The data from this study 
suggest that 99mTc-RBC scintigraphy can provide 
an effective diagnostic tool in the management 
of patients with intermittent gastrointestinal 
hemorrhage, especially in patients with lower 
gastrointestinal bleeding. It can be particularly 
useful when the indications of continued active 
hemorrhage are obscure.  
 
Conclusion 
 
This case presents an unusual jejunum gastro-
intestinal stromal tumor due to hemorrhage and 
emphasizes the importance of the 99mTc-RBC 
scintigraphy in the difficult diagnosis of unex-
plained gastrointestinal bleeding. Despite the 
concern of specificity, positive 99mTc-RBC scan 
will direct attention to the area of abnormality. 
Moreover, radionuclide scintigraphy provides a 
safe and simple procedure that is available in 
most medical centers. We believe that 99mTc-
RBC scintigraphy should be more widely em-
ployed as a complementary, sensitive and non-
invasive method for the localization of GIST 
bleeding. In addition, it may have a role to guide 
other invasive, diagnostic and/or therapeutic 
procedures.  
 

Address correspondence to: Dr. Rong Zhao, Depart-
ment of Nuclear Medicine, Urumqi General Hospital 
of Lanzhou Military Region, Urumqi, Xinjiang, 
830002, China E-mail :  zhaorongweiran 
@yahoo.com.cn 
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