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History
A 61-year-old woman with no previous relevant medical conditions presented 
to the emergency department with a history of 10 days of melena and three epi-
sodes of fainting. The patient appeared pale. No palpable abdominal mass, ab-
dominal pain, or other signs or symptoms were found at physical examination. 
A complete blood cell count showed a hematocrit level of 31%, with microcytic 
and hypochromic red blood cells. Her mean corpuscular volume was 75 fL 
(normal range, 80–98 fL), and her mean corpuscular hemoglobin was 24.6 pg 
(normal range, 26–34 pg) per cell. Her iron profile showed a low level of serum 
iron (28 mg/dL; normal range, 31–144 mg/dL) and diminished transferrin satu-
ration (7.9%; normal range, 15%–50%). She underwent an upper gastrointesti-
nal tract endoscopic examination with no abnormal findings.

Imaging Findings
Contrast material–enhanced abdominopelvic computed tomography (CT) 
was performed with both oral and intravenous contrast agents: 1 L diatrizoate 
meglumine and diatrizoate sodium was administered orally, and 120 mL io-
hexol containing 300 mg iodine per milliliter was administered by intravenous 
injection at a rate of 3 mL/sec. There was a delay of 70 seconds between the 
injection and the initiation of scanning. The scanning parameters were 120 kVp, 
180 mAs, pitch of 1, and section thickness of 3 mm.

CT images revealed an exophytic mass arising from a small bowel (jejunal–
proximal ileal) loop in the left lower quadrant. The dimensions (length × width 
× depth) of the mass were 5.6 × 6.0 × 5.8 cm. The mass contained prominent 
drainage veins and showed marked enhancement. It had a central cavity that 
was filled with gas; there was no sign of active bleeding (Fig 1).

Best Cases from the AFIP
Gastrointestinal Stromal Tumor  
of the Small Bowel1

Editor’s note
Everyone who has taken 
the course in radiologic 
pathology at the Armed 
Forces Institute of Pa-
thology (AFIP) remem-
bers bringing beautifully 
illustrated cases for ac-
cession to the Institute. 
In recent years, the staff 
of the Department of 
Radiologic Pathology has 
judged the “best cases” 
by organ system, and 
recognition is given to the 
winners on the last day 
of the class. With each is-
sue of RadioGraphics, one 
or more of these cases 
are published, written 
by the winning resident. 
Radiologic-pathologic 
correlation is emphasized, 
and the causes of the 
imaging signs of various 
diseases are illustrated.

Abbreviation:  GIST = gastrointestinal stromal tumor 
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Figure 2.  Axial contrast-enhanced CT scan at the 
level of the dome of the liver shows a hypoattenuating 
focal hepatic lesion (arrow), an appearance suggestive 
of a metastasis from the small bowel GIST.

Figure 1.  Axial (a) and coronal (b) contrast-enhanced CT scans show a hyperattenuating jejunal mass (arrow) with a 
central region of low attenuation, findings suggestive of a gastrointestinal stromal tumor (GIST).

A focal nonenhancing low-attenuation lesion 
with a diameter of 9 mm was identified in the 
liver dome. In the context of the patient’s medical 
history and the imaging findings, this lesion was 
thought to be a metastasis (Fig 2).

Pathologic Evaluation
The patient underwent a supra-umbilical laparot-
omy during which the tumor was identified and 
resected with a wide tumor-free margin verified 
at microscopy. Intraoperative analysis of the small 
bowel tumor revealed a hypercellular neoplasm 
that contained numerous spindle cells, charac-
teristics of a GIST. The 9-mm lesion in the liver 
also was resected and sent to the laboratory for 
pathologic analysis.

Inspection of the resected jejunal segment 
showed a lobulated, well-circumscribed, grayish-
pink mass that had infiltrated the bowel wall. It 
had an endophytic component with overlying 
mucosal necrosis and ulceration and an exo-
phytic component that protruded outward into 
the mesentery. The dimensions of the entire mass 
(length × width × depth) were 8.4 × 4.7 × 2.5 
cm (Fig 3a). Transmural infiltration and central 
cavitation were identified at inspection of a cross 
section of the mass. The cut surface of the mass 
was grayish-white and indurated, with occasional 
hemorrhagic and necrotic areas (less than 3% 
of the tumoral volume) (Fig 3b). The transverse 
folds of the adjacent small bowel were preserved, 

but the intestinal mucosa was pinkish-yellow and 
appeared hyperemic.

At inspection of a cut section of the resected 
liver specimen, an ovoid, whitish-yellow, tumor-
like lesion was found. The lesion measured 8 × 7 
× 7 mm (length × width × depth) (Fig 4).

Histologic analysis revealed moderate cellular-
ity of the jejunal tumor, which was composed of 
intersecting fascicles of spindle cells with moder-
ately abundant eosinophilic cytoplasm and elon-
gated nuclei with mild atypia and clear perinu-
clear halos. Numerous cytoplasmic vacuoles were 
seen (Fig 5). The mitotic rate was eight mitoses 
per 50 high-power fields (500 fields).
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Figure 5.  (a) Photomicrograph (original magnification, ×40; hematoxylin-eosin stain) of a slice from the GIST 
shows plump spindle cells with pale eosinophilic cytoplasm. The cells are arranged in a storiform pattern. 
Note the mitotic figure (arrowhead). (b) Photomicrograph (original magnification, ×40; hematoxylin-eosin 
stain) of another slice shows multiple clear paranuclear vacuoles (arrowheads).

Figures 3, 4.  (3a) Photograph 
shows the resected small bowel 
segment with the GIST pro-
truding from the serosa into the 
mesentery. (3b) Photograph of 
a cross section from the small 
bowel GIST shows a well-circum-
scribed margin, a central region 
of necrosis, and extension of the 
lesion through the mucosa into 
the mesentery. (4) Photograph 
shows the resected portion of liver 
with an irregular ovoid lesion that 
proved to be a metastasis from 
the small bowel GIST. (Scales are 
in centimeters.)
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The tumor cells stained strongly and diffusely 
for CD117 and focally for CD34 and S100 (Fig 
6). Actin and desmin stains were negative. The 
final diagnosis was small bowel GIST with a high 
probability of aggressive growth. The liver lesion 
was found to be a nodular metastasis from the 
GIST.

Discussion
Although they arise infrequently (estimated in-
cidence, 10–20 cases per million in the general 
population) (1), GISTs are the most common 
mesenchymal tumors of the gastrointestinal 
tract. They arise from interstitial cells of Cajal 
and almost always express a specific tyrosine 
kinase growth factor receptor known as c-KIT 
(CD117), which helps differentiate them from 
true leiomyomas (2). The result of staining for 
CD117 may be negative in GISTs (2%–4%) be-
cause of technical failure, sampling error, loss of 
CD117 through clonal evolution, or absence of 
CD117 from a tumor that otherwise is indistin-
guishable from a GIST that stains positively for 
CD117 (eg, a GIST that arises from the omen-
tum or the peritoneal surface) (3). Some authors 
restrict the diagnosis of GIST to CD117-positive 
neoplasms. Immunohistochemical analyses aid 
in distinguishing GISTs from many other lesions 
with morphologic characteristics similar to those 
of GISTs. CD34 strongly and diffusely stains in 
approximately 50%–70% of GISTs of the small 
bowel. Smooth muscle actin stains strongly in 
approximately 40% of small bowel GISTs. Most 
GISTs are desmin negative. S100 in approximate-
ly 20% of GISTs of the small bowel produces fo-
cal staining of the cytoplasm, nuclei, or both (3,4).

Most patients are older than 50 years at the 
time of diagnosis; the median age at presenta-
tion ranges from 55 years to 65 years (1). GISTs 
show no predilection for one sex over the other, 
although a slight male predominance has been re-
ported (5). GISTs are uncommon in young adults 
and children, and when they occur in these age 
groups, they are sometimes associated with a syn-
drome such as neurofibromatosis type 1, familial 
GIST, or the Carney triad (gastric GIST, extra-ad-
renal paraganglioma, and pulmonary chondroma) 
(6). Seventy percent of GISTs are located in the 
stomach (7), 20%–30% in the small bowel, and 
7% in the anus or rectum (2). Rare occurrences 
of GIST in the esophagus have been reported, 
but leiomyomas are far more common in this ana-
tomic location (75%). GISTs also occur rarely as 
primary tumors in the colon (8).

GISTs may arise at any location in the small 
bowel. Among 27 tumors described by Levy et 
al (2), 12 were located in the jejunum (as in our 
case), eight in the duodenum, six in the ileum, 
and one at the jejunoileal junction. The tumors 
had a mean size of 8.6 cm. The GIST in our case 
had a maximum dimension of 8.4 cm.

Unlike adenocarcinomas, GISTs have a pro-
pensity for exophytic growth with involvement of 
the outer muscular layer of the bowel. Ulceration 
of the mucosa is seen in 50% of cases (2) and 
was seen in our case with protrusion of the tumor 
into the abdominal cavity (Figs 1, 3). Most small 
bowel GISTs consist of spindle cells instead of 
epithelioid cells. Cytoplasmic vacuolization sec-
ondary to fixation artifact often is seen. The cells 
may be arranged in bundles of interlacing fas-
cicles, as were those in the small bowel GIST in 
our patient, or in a nuclear palisading pattern (1). 
Small bowel GISTs often contain collagenous 
stroma. Malignant tumors are large, with greater 
cellularity and higher mitotic rates. The higher 
the mitotic rate in a tumor, the more aggressive 
its behavior and the greater the likelihood that 
metastatic disease will be present at presentation. 
However, even small bowel GISTs with a moder-
ate mitotic rate tend to be aggressive; in our case, 
the primary tumor evidenced eight mitoses per 
50 high-power fields (500 fields), and a metasta-
sis to the liver was histologically confirmed.

At contrast-enhanced CT, GISTs appear as 
large exophytic masses with peripheral enhance-
ment. They usually evidence attenuation similar 
to that of muscle, but they may have heteroge-
neous attenuation, depending on their level of 
aggressiveness (9). More aggressive GISTs, like 
that in our patient, may contain a central area of 

Figure 6.  Photomicrograph (original magnification, 
×40; immunostain for CD117) of a slice from the GIST 
shows marked staining indicative of the presence of tu-
mor cells (brown-stained areas).
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low attenuation representing necrosis. Focal areas 
of hemorrhage may produce regions of high at-
tenuation. Calcification is uncommon (10). 

The imaging characteristics of a metastasis 
from a small bowel GIST to the liver often mir-
ror those of the primary tumor. Percutaneous 
biopsy of such lesions is controversial because of 
the risks of hemorrhage and tumor seeding along 
the needle pathway or in the peritoneal cavity, 
although the prevalence of these complications is 
not yet known (10). Positron emission tomogra-
phy performed with fluorodeoxyglucose has high 
sensitivity for the detection of GISTs; however, 
the glucose uptake in tumors with extensive ne-
crosis or myxoid degeneration may not be suffi-
cient to allow their detection (11,12).

Surgery is the treatment of choice for GISTs. 
However, in the presence of an advanced stage 
of disease, patients may be treated with a tyro-
sine kinase inhibitor such as imatinib mesylate 
(Gleevec; Novartis, Basel, Switzerland). Such 
treatment in many cases has produced a good 
response and prolonged survival. CT can be 
used to monitor the effects of treatment (11). A 
good response is characterized as change from 
a heterogeneously hyperattenuating lesion to a 
more homogenously hypoattenuating one, with 
decreased enhancement of tumor nodules and 
reduced tumor vascularity (11). The tumor may 
enlarge during treatment, but increasing tumor 
size does not necessarily signify disease progres-
sion if a tumor shows decreased attenuation.

The disease may recur within 2–3 years after 
treatment, with most recurrences arising in the 
liver or the peritoneum. Patients with such recur-
rences are considered to have metastatic disease 
and are candidates for tumor ablation therapy or 
local resection (11). The two most common pat-
terns of recurrent disease are (a) local recurrence 
within the peritoneal cavity and (b) metastases 
to the liver. The malignant potential of primary 
GISTs is not always predictable by using con-
ventional prognostic factors. The most important 
prognostic markers for malignant potential of a 
GIST are the tumor size and the mitotic rate per 
50 high-power fields. On the basis of these two 
characteristics, GISTs are further classified into 
four categories according to the risk of their behav-
ing aggressively and spreading to distant regions: 
very low risk (size of <2 cm, less than five mitotic 
figures per 50 high-power fields), low risk (size of 
2–5 cm, less than five mitotic figures per 50 high-
power fields), intermediate risk (size of <5 cm, 
6–10 mitoses per 50 high-power fields; or size of 
5–10 cm, less than five mitoses per 50 high-power 

fields), and high risk (size of >5 cm, more than 
five mitoses per 50 high-power fields; size of >10 
cm and any number of mitoses per 50 high-power 
fields; or any size and more than 10 mitoses per 
50 high-power fields) (3). Our case was classified 
as high risk because of the tumor size (8.4 cm), 
the mitotic rate (eight mitoses per 50 high-power 
fields), and the coexistent hepatic metastasis at the 
time of diagnosis. Features such as cellularity, ne-
crosis, and mucosal invasion have been highlighted 
as prognostic factors in some studies, but the 
study results are difficult to replicate. Location of 
a GIST within the small bowel has been correlated 
with worse outcomes than location elsewhere in 
the gastrointestinal tract; in general, the estimated 
5-year survival rate after complete resection of a 
small bowel GIST is 55%. However, even this sur-
vival rate is not as poor as that after resection of a 
small bowel adenocarcinoma (28%) (13–15).

Our patient undergoes regular follow-up ex-
aminations with CT. At the most recent examina-
tion, 18 months after surgical treatment, there 
was no evidence of recurrence.
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