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Gastrointestinal Stromal Tumor of the Jejunum With Active Bleeding
Demonstrated on Dual-Energy MDCT Angiography: A Case Report
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Gastrointestinal stromal tumor (GIST) is the most common mesenchymal tumor of the gastrointestinal tract and may occasionally present with acute
gastrointestinal bleed (GIB). Multidetector computed tomography (MDCT) angiography is extremely useful in demonstrating the tumor as well as the
presence of active hemorrhage, thereby guiding subsequent interventional or surgical management. We report a case of a 38-year-old man who
presented with acute-onset melena and compensated shock, whose source of bleed remained elusive on endoscopy. MDCT angiography performed on a
dual-energy scanner showed a jejunal tumor with active intraluminal contrast extravasation. The tumor was subsequently resected and the patient did
well on follow-up. This was one of the few instances when MDCT angiography demonstrated active bleeding in a GIST and the first such case
demonstrated on a dual-energy scanner.

& 2019 Elsevier Inc. All rights reserved.
Introduction

Gastrointestinal stromal tumor (GIST) is the most common
mesenchymal tumor of the gastrointestinal tract. The stomach
(30%) is the most commonly involved site, followed by small
intestine (20-30%).1 Most cases present in the sixth or seventh
decade of life with chronic gastrointestinal bleeding (GIB) being
the most common symptom. Occasionally, the bleeding maybe
acute and life-threatening, necessitating prompt, protocol-based
evaluation to identify the source of bleed and initiate appropriate
therapy.2 Most centers use endoscopy as the first modality to
evaluate the acute GIB and direct interventions once the source is
identified. If the source cannot be identified on endoscopy, multi-
detector CT (MDCT) angiography is resorted to which gives addi-
tional information regarding the cause of bleed, thereby helping
guide appropriate vascular intervention or surgery.3 Utilization of
dual-energy CT helps reduce the radiation dose as the noncontrast
scan otherwise used to differentiate blood and contrast can be
avoided.4 Iodine only and low kilo-voltage peak (kVp) monochro-
matic images help identify even subtle contrast extravasation, and
enhanced bone subtraction helps generate better 3D reconstructed
images. We report a case of jejunal GIST in a patient who
presented with acute GIB and compensated shock. Multidetector
computed tomography (MDCT) demonstrated active contrast
extravasation, a finding that has rarely been documented previ-
ously and never before on dual-energy CT.
doi.org/10.1067/j.cpradiol.2017.10.008
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Case Report

A 38-year-old man presented to the emergency department of
our hospital with complaints of acute-onset passage of large
volume black tarry stools and progressive dizziness over the past
2 days. There was no associated fever, pain on defecation, vomit-
ing, abdominal distension, or recent onset loss of weight and
appetite. He gave history of a similar milder episode 2 years back
which subsided spontaneously without requiring admission or
blood transfusion and hence went unevaluated. There was no
history of drug intake or comorbidities such as acid peptic disease,
chronic liver disease, bleeding diathesis, and prior malignancies.
On physical examination, he was pale with tachycardia (pulse rate
of 110/minute). The blood pressure was low normal (100/90 mm
Hg). Abdominal and rectal examinations were normal. Hemato-
logic evaluation showed marked anemia (hemoglobin of 5.8 g/dL)
with normocytic normochromic picture. After initial resuscitation
with intravenous fluids and 5 units of packed red blood cells
(PRBC), the patient underwent endoscopy. Both, upper gastro-
intestinal endoscopy and colonoscopy failed to identify the source
of bleed. Subsequently, MDCT of the abdomen was performed on
a-128 slice second-generation dual-source dual-energy scanner
(SOMATOM Definition Flash, Siemens Healthcare, Forchheim,
Germany) in arterial and venous phases with delay of 20 and
50 seconds, respectively, from the time of injection. Dual-energy
mode at 100/140 kV with tin filtration was used for the arterial
acquisition. No oral contrast was given.

CT scan revealed a heterogeneously enhancing mass of size
4 × 4 cm arising from the antimesenteric border of proximal
jejunum, with larger exophytic component and smaller endolumi-
nal component (Fig 1). Areas of necrosis and calcification were
present within the mass. There was hyperdense intraluminal
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FIG 1. (A) Axial arterial phase image showing the jejunal mass (asterisk) and the associated intraluminal contrast extravasation. (B) Axial and (C) coronal venous phase
images better demonstrate the enhancing mass with focus of calcification (arrow). The extent of contrast extravasation has increased in the venous phase compared to the
arterial phase.
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content suggestive of active intraluminal contrast extravasation
from the mass which increased on venous phase images. Analysis
of the dual-energy images helped confirm the hyperdense material
as contrast material (Fig 2). The distal bowel loops were filled with
hyperdense blood clots. There was no hemoperitoeum. A diagnosis
of resectable proximal jejunal tumor, likely GIST or neuroendo-
crine, causing active intraluminal contrast extravasationwas made.

At emergency laparotomy, a 4 × 4 cm partially exophytic mass
was seen arising from the jejunum, 20 cm from the duodenojeju-
nal flexure (Fig 3A). Small bowel and colon were distended with
altered blood. Intraoperative enteroscopy (IOE) confirmed the
endoluminal component and active bleed. Short segment bowel
resection was done followed by anastomosis.

Gross evaluation of the resected specimen confirmed the tumor
as arising from the muscularis propria with larger exophytic
component and smaller endoluminal component (Fig 3B and C).
On sectioning, areas of congestion and fibrosis were present. The
overlying mucosa and submucosa were uninvolved and there was
no serosal breach. Histopathologic evaluation of the specimen
revealed spindle cells arranged in interlacing fascicles. Mild pleo-
morphism was present with a mitotic count of 3-4 per high power
field (HPF). The findings suggested the diagnosis of gastrointestinal
stromal tumor, low-risk category.

The postoperative period was uneventful, and the patient was
discharged 6 days later. He is currently doing well on follow-up.

Discussion

GIST presents with a wide range of symptoms, ranging from
being asymptomatic to presenting with abdominal bloating, pain,
vomiting, or gastrointestinal bleeding. In a large systematic review
of 46 observational studies which included 4,534 patients, Scarpa
et al5 observed that gastrointestinal bleeding was the most
common symptom (30%) in patients with GIST. The mechanism
of bleed depends on the aggressiveness of the tumor. Benign
tumors cause ischemia or pressure necrosis and secondary erosion
of the overlying mucosa, whereas malignant GIST directly invade
the mucosa or undergo central necrosis with subsequent commu-
nication with the lumen.5,6 In rare cases, the tumor can rupture
into the peritoneal cavity resulting in massive hemoperitoneum
and shock.2,7 Majority of the bleeding in GIST is chronic which
present as anemia or melena/hematochezia depending on the
location of the tumor.8

In the setting of acute GIB, endoscopy is the first investigation.
If it fails to identify the source of bleed, multiphasic CT scan is
done.9,10 In a dual-energy scanner, the noncontrast scan can be
avoided since virtual noncontrast (VNC) images can be generated,
thereby reducing the total radiation exposure.

Although bleeding from GIST is common, active extravasation
has seldom been documented on MDCT or digital subtraction
angiography (DSA). One possible reason could be the increased use
of endoscopy for detection of active bleed and usage of endoscopic
interventions once bleeding is observed. Also, GI bleed is often
intermittent and can be missed on both endoscopy and imaging.
Chen YT et al11 evaluated 25 patients with small bowel GIST who
had acute or subacute GIB on DSA, but could not demonstrate
active contrast extravasation in any.

Arterial bleeding in cases of GIST is typically seen on endoscopy
as intraluminal blood spurt from the ulcerated or ruptured
tumor.12-14 On MDCT or DSA, it appears as jet-like extravasation



FIG 2. Application of dual-energy CT in confirming the presence of extravasated intraluminal contrast material. On the axial VNC image (A), the intraluminal content is not
hyperdense whereas the corresponding iodine overlay image (B; iodine colour coded as orange shade) shows bright intraluminal content consistent with iodinated contrast
material. The same is confirmed on the virtual monochromatic images as the intraluminal content shows disproportionately higher attenuation and image contrast at (C) 40
keV than at (D) 100 keV. (Color version of figure is available online.)

FIG 3. (A) Intraoperative photograph of the involved jejunal loop showing the exophytic component of the mass. Specimen photographs of the (B) serosal and (C) mucosal
aspects of the resected segment of jejunum showing the mass as well as the focus of bleed (arrow). (Color version of figure is available online.)
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of contrast which increases in density and size with time. Contrast
has to be differentiated from clotted blood and this can be done by
acquiring a noncontrast images or using dual-energy scanning to
generate VNC images.15 The addition of dual-energy scanning
provides iodine only and low kVp monochromatic images, which
can help identify even subtle contrast extravasation with higher
sensitivity.16 DSA offers the opportunity for therapeutic embolisa-
tion if laparotomy is not immediately planned or available.

To the best of our knowledge, till date, there have been only
eight reported cases of GIST which showed arterial bleeding on
MDCT angiography.7,14,17,18 All but one showed intraluminal con-
trast extravasation. Ours is the only case which demonstrated
active bleeding on a dual-energy scanner. The case appropriately
demonstrates the applications of dual-energy CT angiography in
acute GIB.

When a bleeding GIST is approachable on endoscopy, endo-
scopic interventions are the first step in treatment and includes
clipping, coagulation (electro, thermo, or laser), banding, or
epinephrine injection. However, in a hemodynamically stable
patient, if the source of bleeding is not visualized on endoscopy,
DSA and transarterial embolization may be attempted.18 Emer-
gency surgery is reserved only for refractory or life-threatening
bleeding as it carries some morbidity and mortality in the
emergency setting.19 In our patient, endoscopy could not identify
the lesion, and as the patient was in compensated shock, surgery
was performed.

In conclusion, active contrast extravasation, the CT sign of
active arterial bleed, is rarely seen in GIST and necessitates urgent
management. Application of dual-energy CT helps avoid a non-
contrast scan and offers features that enable better interpretation
of the images.
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