
RESEARCH Open Access

Trans-arterial embolization of malignant
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Abstract

Background: Gastrointestinal (GI) tract bleeding is a major cause of mortality among patients with GI malignancies.
We aimed to assess the technical and clinical efficacy of trans-arterial embolization (TAE) as a symptomatic
treatment of tumor-related GI bleeding. This study was conducted for patients with GI bleeding secondary to
histopathologically proven different GI malignancies. Fourteen patients underwent trans-arterial embolization.
Patients were followed up clinically for any complications or episodes of recurrent bleeding.

Results: Fourteen patients were included (9 males and 5 females) with mean age 55.5 years (range 42–69 years). All
procedures were technically successful with post-procedural hemorrhage control and no immediate complication.
The 30-day post-procedural clinical success rate was 78.4%. Three repeated clinically successful TAE sessions were
done for recurrent bleeding. The median post-procedural follow-up duration was 241 days. The 30-day mortality
rate was 7.1%, while the overall mortality rate was 35.7%.

Conclusion: Trans-arterial embolization of tumor-related GI bleeding controlled hemorrhage with acceptable
clinical success rate and without complication in this small group of patients.
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Background
Tumor-related gastrointestinal (GI) tract bleeding ac-
counts for less than 5% of upper GI hemorrhages [1]
and 3–11% of lower GI hemorrhages [2]. Upper gastro-
intestinal (GI) bleeding is defined as occurring anywhere
from the esophagus to the duodenojejunal flexure at the
attachment of the ligament of Treitz, and beyond this
level is considered lower GI bleeding [3]. Different tu-
mors include primary tumors such as adenocarcinoma,
lymphoma, and GI stromal tumors (GISTs) as well as
metastatic intestinal tumors have been reported as
sources of acute and chronic GI hemorrhage.
Nonvariceal upper GI bleeding is often caused by gas-

tric or duodenal ulcers, gastritis, or duodenitis and less
commonly is secondary to vascular malformations,
esophageal tears, and tumors. The urgent therapy of
acute, massive upper GI nonvariceal bleeding is based

on identifying and occluding the bleeding artery. Typic-
ally, endoscopy is the first-line in diagnosing and treat-
ing acute GI bleeding, yet its benefit for the
management of bleeding GI tumors is questionable due
to high recurrence and complication rates [4–7]. Endo-
scopic management rarely eliminates bleeding or de-
crease overall mortality. Radiotherapy has a vital role in
the management of malignant GI neoplasms, both in
primary and palliative therapies. Nevertheless, data
reporting radiotherapy for the treatment of bleeding GI
malignant tumors are limited. Radiotherapy is consid-
ered ineffective for acute hemodynamically significant
hemorrhage, but it may provide some benefit in the
cases of chronic blood loss [7]. Many articles reported
high morbidity and mortality rates associated with surgi-
cal resection of advanced GI tumors [7–9]. Even with
limited effectiveness of surgical and endoscopic manage-
ment of neoplastic GI hemorrhage, there is a lack of lit-
erature regarding trans-arterial embolization for tumor-
related GI hemorrhage. We report our initial experience
to assess the feasibility and technical and clinical
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effectiveness of endovascular management in patients
with tumor-related GI bleeding.

Methods
The Institutional Review Board approved this retrospect-
ive study. Written consent was obtained from all pa-
tients before angiography and embolization after
clarification of the possible hazards of the technique.
The study population consisted of 14 patients (9 males
and 5 females) with a mean age 55.5 years (range 42–69
years) who were referred for interventional radiology for
management in two centers. The patients had signs of
GI hemorrhage, such as melena or hematemesis with
histopathologic proof of GI malignancy. Data were ex-
tracted from medical records. Radiologic, endoscopic,
and pathologic reports were reviewed to identify the tu-
mors’ type and location. Eight patients had known gas-
tric adenocarcinoma, three patients with gastric
lymphoma, two patients with gastrointestinal stromal
tumor (GIST), and one patient with post-operative re-
current colonic adenocarcinoma which invaded the
duodenum.
Endoscopic evaluation was done for bleeding second-

ary to gastric tumors. Morphology on endoscopy was
classified using the Borrmann classification system (Type
I, polypoid fungating mass; Type II, ulcerative mass with
elevated distinct borders; Type III, ulcerative mass with
indistinct borders; Type IV, diffuse infiltration, indistinct
borders) [10]. The Forrest classification was applied for
describing the bleeding foci (stage I represents active
hemorrhage: Forrest I a (spurting hemorrhage) and For-
rest I b (oozing hemorrhage); stage II shows signs of re-
cent hemorrhage: Forrest II a (non-bleeding Visible
vessel), Forrest II b (adherent clot), and Forrest II c (flat
pigmented hematin on ulcer base); stage III describes le-
sions without active bleeding or fibrin-covered clean
ulcer base) [11]. Active bleeding or signs of recent bleed-
ing were noted on endoscopy in all cases; an oozing type
of bleeding (Forrest I b, n = 7) was more frequently ob-
served than spurting bleeding (Forrest I a, n = 2). Two
patients showed signs of recent bleeding with adherent
clots (Forrest II b). The decision of whether or not to at-
tempt endoscopic hemostasis was made by the gastro-
enterologist. In 9 of the 11 patients with active bleeding,
endoscopic hemostasis was performed. In the remaining
2 patients with adherent clots, hemostatic procedures
were not undertaken owing to technical difficulties. All
patients who had endoscopic treatment showed persist-
ent bleeding after the procedures, and hence they were
referred to endovascular management.
All patients received blood transfusion and were clin-

ically stable prior to the endovascular procedures. The
endovascular procedures were done on (Philips, Allura-
Clarity system, the Netherlands). All procedures were

done by experienced intervention radiologists (8 and 15
years of experience) under local anesthesia through
trans-femoral route using a 6-Fr sheath and 5-Fr cathe-
ters (Simmons II or Cobra, Cook Medical, Bjaeverskov,
Denmark). Pre-embolization angiograms were obtained
to evaluate the tumor blush and neovascularity as well
as contrast extravasation.
In all patients with bleeding gastric tumors (illustrative

case; Fig. 1), the celiac artery was catheterized with a 5-
Fr Cobra catheter with superselection of the left gastric
or right gastroepiploic arteries using a microcatheter
(Progreat 2.7 Fr, Terumo Europe, Leuven, Belgium or
Renegade; Boston Scientific, Natick, Massachusetts). Par-
ticle embolization was done in all cases using polyviny-
lalcohol (PVA) particles (Contour SE; Boston Scientific)
between 355 and 500 μm in size or gelatin sponge parti-
cles (Upjohn company, Kalamazoo, MI, USA). The
choice of embolic material was dictated by the operator’s

Fig. 1 a, b Endoscopic examination revealed large irregular gastric
mass with bleeding on its surface. c Left gastric angiogram shows
the tumor neovascularity and blush on the left side. d Angiogram
obtained after selective micro-catheterization of the feeding artery
shows the dense tumor blush, distal luminal irregularity, and
extravasation (black arrow). e, f Consecutive post-embolization
angiograms demonstrate stasis with absent tumor blush
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preference. Particles were infused until stasis was
achieved.
Small bowel bleeding occurred in three cases including

two cases of intestinal GIST; the CT scan for one patient
showed a massive GIST tumor supplied predominantly
from the gastroduodenal artery (GDA) with multiple su-
perior mesenteric artery (SMA) branches (Fig. 2), while
the other one had exclusive supply from the GDA. In
both cases, the feeding arteries were catheterized with
Progreat microcatheter and embolized with PVA parti-
cles (355–500 μm) until stasis was achieved. The third
patient had local recurrence from transverse colon
adenocarcinoma which invaded the duodenum (Fig. 3)
and supplied from the GDA. The feeding artery was
catheterized with similar fashion as previously described
and embolized with gelatin sponge particles.
The particles were infused slowly under fluoroscopy

until stasis of flow in the desired artery. Completion an-
giograms were done to demonstrate the absence of re-
sidual tumor blush. Post-angiography clinical notes were
reviewed to ascertain the occurrence of complications
and episodes of recurrent bleeding. Technical success
was defined as acquiring stasis in the targeted arteries.
Clinical success was defined as the resolution of signs
and symptoms of GI bleeding within 24 h after the pro-
cedure, with continued absence for 30 days following
embolization. If the patient received blood/red blood cell
transfusions, underwent invasive procedures to address
continued GI bleeding, or admitted for recurrent GI
bleeding within 30 days, the procedure was deemed a
clinical failure.
Descriptive statistics were used to characterize the

demographic features of the study population, and the
continuous variables were expressed as mean ± standard

deviation. Categorical variables were expressed as the
case number (percentage). The Kaplan-Meier method
was used to assess the cumulative survival period from
the time of the initial management.

Results
Fourteen cases were included in this study to manage GI
bleeding secondary to histopathologically proven GI ma-
lignancy visualized by either endoscopy or CT scan. In
11 patients, the bleeding source was gastric tumors
(adenocarcinoma and lymphoma), and 3 patients bled
from small bowel tumors (GIST and adenocarcinoma).
All cases were stabilized and had undergone packed red
blood cell or whole blood transfusions prior to the endo-
vascular procedure. Nine patients with gastric tumors
had one failed trial of endoscopic management of bleed-
ing prior to referral for transcatheter embolization
(TAE). Angiographic identification of the tumor by
blush was noted in 12 cases, neovascularity in 9 cases
and active extravasation was seen in 2 cases. The base-
line demographics, presentations, tumor type, location,
angiographic features, and management were summa-
rized in Table 1.
Technical success was reported in all procedures. Clin-

ical success was achieved in 11 procedures (78.4%). The
bleeding recurred in three patients at 15, 20, and 26 days
after embolization procedures. The recurrent bleeding
was managed conservatively in two patients and repeat
embolization procedure was done in one case. Two re-
peated clinically successful TAE sessions were done to
control recurrent GI bleeding at 65 and 135 days after
initial procedures in cases of gastric lymphoma. All re-
peat procedures were done using PVA particles and they
were clinically successful. All patients developed

Fig. 2 a Coronal maximum intensity projection (MIP) reformatted CT image for a patient with massive small bowel GIST shows the extensive
vascularity of the tumor (black arrow heads) and associated hepatic metastatic deposits (white arrow). b Aortogram shows the tumor
neovascularity predominantly from the GDA and to less extent SMA. c Zoomed GDA angiogram shows the pre-embolization neovascularity and
tumoral blush. d Post-embolization selective GDA angiogram demonstrates stasis and reduced tumoral blush
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Fig. 3 a Axial CT scan for a patient with recurrent hepatic flexure mass infiltrating the duodenum (white arrow). b GDA angiogram shows the
tumor neovascularity. c Delayed GDA angiogram shows the tumor blush (arrow heads). d Post-embolization angiograms demonstrate stasis with
absent tumor blush

Table 1 Baseline demographics, presentations, tumor type, location, angiographic features, and management
Age (years) Mean ± SD mean age 55.5 years (range 42 - 69 years)

Sex (M/F) 9/5

Presentation

➢ Hematemesis 11 (78.4%)

➢ Melena 7 (50%)

Tumor type

➢ Gastric Adenocarcinoma 8 (57.1%)

➢ Gastric lymphoma 3 (21.5%)

➢ GIST 2 (14.3%)

➢ Colonic adenocarcinoma 1 (7.1%)

Bleeding location

➢ Gastric 11 (78.5%)

➢ Small Intestinal 3 (21.5%)

Angiographic features:

➢ Tumor blush 12 (85.7%)

➢ Neovascularity 9 (64.3%)

➢ Extravasation 2 (14.3%)

Management:

➢ TAE with gelatin sponge particles. 2/14 (14.3%)

➢ TAE with gelatin sponge particles and repeated procedure with PVA. 3/14 (21.5%)

➢ TAE with PVA particles. 8/14 (57.1%)
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abdominal pain, which lasted for a few days after proce-
dures and it was controlled by oral or IV administration
of non-steroidal anti-inflammatory drugs. No major
procedure-related complications were identified. The
average post-procedural admission period was 2 weeks.
The median post-procedural follow-up duration was

241 days. The 30-day mortality rate was 7.1% (1/14)
due to multi-organ failure in a patient with massive
GIST metastasizing into the liver that died at day 29

after the TAE procedure. The overall mortality rate
was 35.7% (5/14) which included 3 patients with
unresectable gastric adenocarcinoma. The reported
mortality was secondary to disease progression in 2
patients, acute massive non-controllable bleeding in 1
patient, and metastatic brain disease in 1 patient (Fig. 4).
Angiographic, procedural, and post-procedural follow-up
data for each patient were summarized in Table 2 (Add-
itional file 1).

Fig. 4 Kaplan-Meier survival plot for all patients with tumor-related GI bleeding (time represented in days)

Table 2 Angiographic, procedural, post-procedural follow-up data for each patient

Case
no.

Type and site Angiographic findings Endosession Embolic material/
tools

Rebleeding
within 30
days

Rebleeding
after 30
days

Mortality
(Y/N)
(survival
days)

Blush Neovascularity Extravasation

1 Gastric AC Y Y Y 1 PVA N N Y/44

2 Gastric AC Y N N 2 Gel sponge then PVA Y N Y/68

3 Gastric AC N Y N 1 PVA N N N

4 Gastric AC Y N N 1 Gel sponge N N N

5 Gastric AC Y Y N 1 PVA N N N

6 Gastric AC Y N N 1 PVA N N N

7 Gastric AC Y Y Y 1 PVA N N Y/112

8 Gastric AC Y Y N 1 PVA Y N N

9 Gastric lymphoma N N N 2 Gel sponge then PVA N Y N

10 Gastric lymphoma Y Y N 1 PVA N N N

11 Gastric lymphoma Y N N 2 Gel sponge then PVA N Y N

12 SI GIST Y Y N 1 PVA N N Y/29

13 SI GIST Y Y N 1 PVA N N N

14 Colonic AC infiltrating Du Y Y N 1 Gel sponge Y N Y/98

AC adenocarcinoma, Du duodenum, Y yes, N no
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Discussion
In this study, we propose an alternative approach using
trans-arterial embolization to manage tumor-related GI
bleeding. The main finding in the current study is that
technical and clinical success rates were 100% and
78.4%, respectively. The clinical failure with 30 days
post-procedural occurred for three patients; however,
only one patient needed repeat TAE procedure.
Tumor-related GI bleeding could be a life-threatening

condition that is hard to control [7]. Some patients with
locally advanced or metastatic tumors are not candidates
for surgical resection in addition to the limitation of
endoscopic management. Reported clinical success rate
for TAE as a sole management for upper GI bleeding
secondary to any cause is 67% and for lower GI bleeding
is 83% [12, 13]. To date, there are no randomized con-
trolled trials comparing embolization to surgery for the
treatment of endoscopy-refractory bleeding [14]. There
are a total of six retrospective single-center case series in
the published literature comparing embolization and
surgery in the context of upper GI bleeding resistant to
endoscopic treatment, results demonstrate no significant
differences in clinical success rates or mortality between
patients treated with embolization and surgery, despite
the groups treated by embolization generally being older
with more comorbidities [15–20].
Reports regarding the efficacy of TAE in treatment

of tumoral GI bleeding are limited especially with
such variability of tumor pathology and affected GI
part. Nevertheless, as Tandberg et al. [21] reported in
a study that included 26 patients, a 68% clinical suc-
cess rate at 30 days following embolization for GI
bleeding due to primary and secondary GI neoplasms.
Lee et al. [22] and Meehan et al. [23] reported 52%
and 40% clinical success rates in 23 and 10 patients
at 30 days following embolization performed to man-
age bleeding from gastric adenocarcinoma. In a more
recent study by Park et al., technical and clinical suc-
cess rates of TAE were 85.0% and 65.0% in 40 pa-
tients with gastric adenocarcinoma as well [24].
Additionally, Fidelman et al. [25] reported a 75% clin-
ical success in eight procedures done for five patients
with bleeding secondary to metastatic RCC to the gastro-
intestinal tract treated with embolization. TAE was used
to control GI bleeding secondary to lymphoma in 11 pa-
tients with reported 100% technical success rate and low
clinical success rate (27%) which was secondary to
rebleeding at new sites in eight patients [26]. Furthermore,
Koo et al. [27] reported 95% and 90% technical and clin-
ical success rates in a study that included 20 patients in
whom GI bleeding was secondary to GIST. Table 3 sum-
marizes the reported clinical trials of tumor-related GI
managed by endovascular procedures with exclusion of
the case reports.

In cases of gastric tumors, the left gastric artery alone
or in association with the right gastroepiploic artery was
the most frequent target vessel for embolization in the
current study, which was in agreement with that seen in
prior reports [22–24]. The choice of target vessels for
embolization should be based on the tumor sites; for tu-
mors located in the greater curvature side, the right gas-
troepiploic artery could be considered and the left
gastric artery could be considered for tumors located in
the fundus. The gastroduodenal artery was the target
vessel to embolize in cases of duodenal tumors.
The causes of TAE failure in the current study were

bleeding from other newly developed tumoral growth es-
pecially in cases of gastric lymphoma (2/3). Rebleeding
occurred secondary to the temporary nature of the gel-
atin sponge particles as embolic material (3/5) similar to
Park et al., who reported rebleeding in 4 patients sec-
ondary to recanalized left gastric artery after
embolization with absorbable gelatin sponge [24]. A var-
iety of embolic materials were previously reported to
control tumor-related GIT bleeding including coils, par-
ticles, and N-butyl cyanoacrylate [22–27]; however, there
are no guidelines indicating the optimal choice of em-
bolic materials. All repeat procedures in the current
study were done using PVA particles to prevent recanali-
zation of target vessels.
Complications associated with TAE may arise from

non-targeted embolization and the usage of small-
sized embolic particles (less than 250 μm) [26]. Ische-
mic complications were as splenic infarctions [24],
bowel ischemia, and perforation [26]. In the current
study, embolization was performed to the stomach
and small bowel without any ischemic complications.
Concerning mortality, previous studies reported vari-
able mortality rates being much higher with unresect-
able gastric adenocarcinoma [22–27]. The main cause
of mortality also in this study was unresectable
adenocarcinoma (3/5).
This study has several drawbacks owing to its nonran-

domized, retrospective nature; there is heterogeneity in
the patient demographics, tumor histopathology, and
angiographic features. The choice of the target vessel
and embolic agent varied and depended on operator
preference and the use of particle embolic materials
only, which could have affected the outcomes. The small
number of patients precludes robust statistical analysis.
Furthermore, the lack of management algorithms for
such cases is related to the paucity of supporting
literature.

Conclusion
Trans-arterial embolization of tumor-related gastrointes-
tinal bleeding controlled the hemorrhage with acceptable
clinical success rate and without major complications in
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this small group of patients; therefore, it should be pro-
posed as a symptomatic therapeutic option especially in
surgically unfit patients.
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