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Angiographic findings of gastrointestinal stromal tumor

Song-Hua Fang, Dan-Jun Dong, Shi-Zheng Zhang, Mei Jin

Song-Hua Fang, Dan-Jun Dong, Shi-Zheng Zhang, Department
of Radiology, Sir Run Run Shaw Hospital, Zhejiang University,
Hangzhou 310016, Zhejiang Province, China
Mei Jin, Department of Pathology, Sir Run Run Shaw Hospital,
Zhejiang University, Hangzhou 310016, Zhejiang Province, China
Correspondence to: Song-Hua Fang, Department of Radiology, Sir
Run Run Shaw Hospital, Zhejiang University, Hangzhou 310016,
Zhejiang Province, China.  fangsonghua@163.com
Telephone: +86-571-86090073 Ext. 4609
Received: 2004-02-06    Accepted: 2004-03-04

Abstract

AIM: To discuss the angiographic features of gastrointestinal
stromal tumor (GIST) and to evaluate their diagnostic role.

METHODS: Twelve patients with pathologically proved GIST
underwent angiography (DSA)1 wk before operation, using
Puck and digital subtraction DSA. The origin, size, morphology
and angiographic appearance of the lesions were reviewed.

RESULTS: Two tumors arose from stomach, 8 from jejunum,
and 2 from ileum. Seven cases were benign and 5 were
malignant. Obviously thickened supplying arteries were
detected in 8 tumors, and early-developed veins were found
in 3. Two types of angiographic changes of GIST were observed.
Four cases had twisted irregular neoplastic vessels with
partially coarse and indistinct margins, which were all
malignant. Eight cases had ball-like neoplastic vessels with
uniform tumor staining, of which 7 were benign and 1 was
malignant.

CONCLUSION: Angiography facilitates localization and
diagnosis of GIST, helps define their size, range and location,
and is especially valuable to patients suffering from melena
with unknown reasons.
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INTRODUCTION
Gastrointestinal stromal tumor and its imaging features have
been reported[1-3]. However, to our knowledge, the appearance
of GIST at angiography has been seldom discussed. We
analyzed retrospectively the angiographic appearance of 12
cases of GIST, which was proved by surgical pathology
(immunohistochemistry), and the diagnostic value of angiography
was discussed.

MATERIALS AND METHODS
Subjects
Twelve patients (4 women and 8 men, aged 40-70 years with a
mean age of 53.3 years) with pathologically proved GIST
(immunohistochemistry) who underwent angiography 1 wk
before surgery were included. All the patients suffered from

recurrent melena for 3 mo to 3 years, with syncope in 2 cases, a
palpable abdominal mass in 1 case, and concomitant abdominal
pain in another case.
        After routine preparations, Seldinger’s puncture of femoral
artery and super selective catherization, angiographies of
superior mesenteric artery, inferior mesenteric artery and coeliac
trunk were performed sequentially using 6-7 F catheters.
Omnipaque (iodine content: 350 mg/mL) as contrast medium
was administered with a dose of 30 mL and at a rate of 8 mL/s
for superior mesenteric artery, 20 mL/s and 6 mL/s for inferior
mesenteric artery, and 40 mL/s and 8 mL/s for celiac trunk. Puck
changer was used in all angiographies (with the sequence 2
films/s×3 s, 1 film/s×4 s, 1 film/2 s×4 s), and DSA was selected
necessarily (with acquisition sequence 3.1 films/s×5 s, 1.6
films/s×5 s, 1 film/s×2 s). The dose and rate of contrast medium
were same in two methods. The apparatus was GE medical
systems, Hiline.

RESULTS
Size origin and morphology of the tumors
Two tumors arose from stomach, 8 from jejunum (Figures 1,2),
and 2 from ileum. Most of them were originated from the jejunum
with a percentage of 66.7% (8/12). The lesions had different
sizes, ranged from 3 cm×3 cm×2 cm to 5 cm×6 cm×4 cm (mean
4 cm×4.5 cm×3 cm) in 7 benign lesions, of which 5 lesions were
malignant (Figure 3). The smallest was 5.5 cm×4.5 cm×3 cm and
the largest was 6.5 cm×10 cm×7 cm. All tumors were round or
oval in shape, except an irregular malignant tumor and another
dumbbell-shaped benign tumor growing endophytically and
exophytically from the intestinal lumen at the same time.

Angiographic appearance
Thickened supplying arteries were observed in 8 tumors
(Figure 1), of which 6 were benign and 2 were malignant. Early-
developed veins were found in 3 cases (Figure 1), all of which
were benign. Four cases having irregular twisted neoplastic
vessels with different vessel size and partially coarse and
obscure vessel margin were all malignant (Figure 3). Eight cases
have ball-like neoplastic vessels with clear margins, included 7
benign and 1 malignant cases. However, the 7 benign cases all
had predominantly homogeneous tumor staining with distinct
margins (Figures 1, 2).

Boundary of tumors and relationship to surrounding structures
Four malignant tumors had an indistinct border, and the others
had a clear margin. The surrounding organs were pushed by
the tumors. Intestinal intussusception was found in 1 patient
with recurrent abdominal pain.

Pathology
The neoplastic cells were fusiform or polygon in shape, and
arranged in interlacing or swirl or fence-like. LSAB label was
used in immunohistochemistry. Leiomyomas or leiomyosarcomas
of other organs (uterus and soft tissue) and shwannomas of soft
tissue were chosen for comparisons. High positive presentation
of Vim, CD117 and CD34 was found in 12 cases of GIST. Negative
presentation of CD34 was found in leiomyomas or leiomyosarcomas,
and positive S-100 and negative CD34 were found in shwannomas.



Figure 2  Benign stromal tumor and marked homogeneous
tumor-staining in a 41-year-old male. A: Benign stromal tumor;
B: Marked homogeneous tumor staining.

Figure 3  Malignant stromal tumor and heterogeneous tumor
staining in a 35-year-old female. A: Malignant stromal tumor;
B: Heterogeneous tumor staining with irregular morphology.

Others
Five malignant tumors contained necrotic or cystic changes
with different degrees and two possessed central hemorrhage.
Six patients in this study underwent CT at the same time.
Masses were revealed by CT in 4 cases, only intestinal
intussusception was seen in 1 patient, and diagnosis could
not be established with confidence in the other case because
of the relatively small size. Of the 3 patients who underwent
barium examinations, one was normal, one had an intestinal
filling defect and another had his intestines pushed away. No
metastasis was found before surgery and no lymphadenopathy
was demonstrated during operation.

DISCUSSION
GIST included the majority of primary non-epithelial tumors of
gastrointestinal (GI) tract. These tumors were originated from

cells located in the wall of the organ and showed a remarkable
variability in their differentiation pathways. They can be divided
into 4 major categories on the basis of their phenotypical
features: tumors showing differentiation toward smooth muscle,
tumors showing apparent differentiation toward neural
elements, tumors showing dual differentiation toward smooth
muscle and neural elements, tumors lacking differentiation
toward either cell type even after exhaustive immunohistochemical
and ultrastructural probing[4,5]. However, with the development
in immunohistochemistry and ultrastructural probing, it has
been agreed generally that GIST is an independent kind of
tumors originated from primitive mesenchymal cells of GI
tract with non-directive differentiation, some of which have
incomplete differentiation parts of smooth muscles and/or nerve
sheath cells[1,6-8]. Micro superstructures of these tumors are
similar to those of primitive mesenchymal cells without any
characteristics of differentiated cellularity. Vim, CD117 and CD34

are highly presented in immunohistochemistry. The standards
were all compliant in this study.
      GIST could be localized in any portion of the GI tract, but
was most often found in the gastric part[9,10]. The jejunum as
the most frequent place (66.7%) in this group did not reflect the
fact, because it is not necessary for gastric lesion to do angiography
when endoscopy, endoluminal ultrasonogrphy or barium study
was available and effective.
       CT and MR imaging features have been reported previ-
ously[1-3,10]. To our knowledge, however, few articles included
a description of the appearance of GIST on angiography.
According to our study, tdwo types of angiographic changes
could be concluded. First, abnormally distributed twisted
neoplastic vessels with different thickness and obscure margin
were one of the malignant features, and heterogeneous tumor
blush with ill-defined border in capillary phase was another.
Second ball like vessels with a clear margin, well defined
homogeneous tumor staining in round or oval shape, and early-
developed veins, suggested a benign GIST. The differentiation
points have been described in many previous documents
already, including that the malignant tumor was characterized
by a larger size more than 5 cm, necrosis, hemorrhage, an indistinct
border, and adherence to or direct invasion of the structures
nearby[5,11]. The tumors in our group with first type of manifestations
were all malignant, but they were found in a relatively small
number of patients.
      There are many diagnostic approaches for GIST, including
barium meal, double-contrast barium study, ultrasonography,
fibro-endoscopy, endoluminal ultrasonography, CT, MR
imaging and angiography. The sensitivity of these procedures
varied according to the different sites of lesions. CT has
been considered as the most effective method[1,9]. Therefore,
angiography is used less and less in diagnosing tumors of GI,
as a result, angiography is only recommended for patients with
melena when no abdominal mass is palpable and the examination
of upper GI is negative. It helps indicate the supplying arteries,
differentiate benign from malignant tumors, and define their
size, range and origin, despite the tumors grow exophytically
or endophytically. On the other hand, we do not suggest routine
use of this procedure because of its traumatic property, high
risk and relative complicated technique.
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