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Mesenteric angiography of patients with gastrointestinal tract
hemorrhages: a single center study
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PURPOSE

This retrospective study was designed to investigate the tran-
scatheter mesenteric angiography of patients with gastrointestinal
(Gl) bleeding and to determine the most important variables that
should be monitored in patients with Gl bleeding prior to transcath-
eter arteriography.

MATERIALS AND METHODS

In this study, we evaluated the transcatheter mesenteric angiogra-
phy results of patients with massive Gl bleeding (defined as hypo-
tension, tachycardia, and a greater than 4-unit blood transfusion
requirement in 24 h) seen between 2005 and 2009. Detailed clinical
follow-up and accessible hospital data from 45 procedures were ex-
amined from 42 patients (two procedures were performed in three
patients) between 24 and 85 years old (mean age, 57.6 years). The
present study included 33 males and 9 females. Angiography was
performed for lower Gl bleeding in 22 patients, upper Gl bleeding
in 15 patients, and upper/lower (multiple origins) GI bleeding in
five patients. Imaging work-ups, including endoscopic interventions,
and follow-ups with patients after the procedure were evaluated in
detail. Several variables recorded prior to the procedure, including
the clinical status, etiological cause of the bleeding, bleeding param-
eters (e.g., international normalized ratio, platelets), imaging work-
up, gender, season, and angiography time, were examined.

RESULTS

Embolization was performed in 24 (53%) of the 45 procedures.
Overall, the technical success rate of the diagnostic arteriograms was
100%, and no major complications occurred. For the embolizations,
coils were used in 17 patients (70%), polyvinyl alcohol particles were
used in six patients (25%), and n-butyl cyano-acrylate was used in
one patient (4%). The detection rate of mesenteric arteriographies
to examine Gl bleeding performed outside of normal working hours
was significantly greater than the detection rate of the arteriogra-
phies performed during normal working hours (P = 0.050). Low
platelet levels or a prolonged prothrombin time were not associated
with the mesenteric arteriography results (P = 1.00). Interestingly,
the intermittent nature of Gl bleeding was the most challenging
part of detection, which made management of the bleeding dif-
ficult. Blind embolization of the left gastric artery was only helpful
in preventing massive bleeding in three out of eight patients with
upper Gl bleeding.

CONCLUSION

Endoscopy for upper gastrointestinal bleeding and scintigraphy for
lower gastrointestinal bleeding are important steps in the manage-
ment and outcome of transcatheter angiography. Computerized
tomography angiography is a promising tool for the treatment of
both upper and lower Gl bleeding, and this procedure has become
part of the imaging toolset. In addition, angiography performed
outside of working hours had a higher rate of clinical success than
the angiographies performed in working hours, most likely second-
ary to much appropriate timing of arteriogram in terms of critical
bleeding intervals.
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astrointestinal (GI) bleeding is one of the major causes of mor-

bidity and mortality, and the incidence of hospital admittance

for GI bleeding is 120 per 100 000 cases. Gastrointestinal bleed-
ing primarily occurs in the upper GI tract above the Treitz ligament;
however, 15% of GI bleedings occur in the lower GI tract. Although
bleeding spontaneously stops in 80% of patients, it progresses or relaps-
es in the other 20% (1). Although endoscopy is the primary diagnos-
tic method to detect upper GI bleeding, scintigraphy is widely used for
lower GI bleeding. Sulfur colloid scintigraphy can detect a bleeding in
the range of 0.05-0.1 mL/min, and scintigraphic imaging with tagged
red blood cells can detect a bleeding in the range of 0.2-0.4 mL/min (2).
Consistent with recent technological advances, mesenteric computed
tomography angiography (CTA) is a promising diagnostic approach for
the detection of GI bleeding. CTA is less invasive than catheter angiog-
raphy, but it is less sensitive than scintigraphy (0.1 mL/min for scintig-
raphy compared to 0.35 mL/min for CTA). However, there are several
important advantages to CTA, namely that it can be performed 24 h a
day in a matter of seconds (using multidetector CT equipment) and it
can easily localize the bleeding. In addition, CTA can detect important
findings that accompany the bleeding, such as bowel wall thickness,
mass, and perforation, through its cross-sectional scanning ability (3).

Although the limit of detection of the GI bleeding rate using tran-
scatheter mesenteric angiography and the conventional film cassette
technique is 0.5 mL/min, in vivo studies have shown that the limit of de-
tection using digital subtraction angiography (DSA) is 5-9 times greater
than conventional systems (2). However, both radiation exposure and
the side effects of the contrast media used in nuclear medicine and ra-
diological diagnostic methods must be considered when examining pa-
tients with GI bleeding. Although transcatheter mesenteric angiography
is an invasive procedure, it is used in patients with massive GI bleeding
because it not only detects the bleeding, but the underlying cause can
be treated in the same endovascular session. The combination of me-
senteric CT angiography and catheter angiography demonstrates that
radiology plays a key role in the diagnosis and treatment of GI bleed-
ing, which is a clinical problem requiring a multidisciplinary approach.
Even after taking into account the different detection limits and the
advantages and disadvantages of imaging, there is currently no defined,
standard approach to treat GI bleeding (2).

Medical or endoscopic coagulation, transcatheter embolization and
surgical resection are the treatment options for GI bleeding. Although
surgical resection is the definitive treatment, its mortality and morbidity
rates are between 10%-15% (4). Colonoscopy is widely used for the diag-
nosis of lower GI bleeding, but very few patients benefit from endoscop-
ic treatment (5). Transcatheter embolization is widely used throughout



the world, and this procedure is an ef-
fective method in the treatment of GI
bleeding. After the localization of the
hemorrhage using angiography, doc-
tors are able to obstruct the bleeding
artery within minutes using various
embolizing agents. The choice of em-
bolization material can change de-
pending on the bleeding focus and the
experience of the interventionalist.
Various clinical features have been
shown to predict the outcome of pa-
tients admitted with GI bleeding.
Studies have shown that the bleed-
ing prognosis can be affected by sev-
eral clinical features, including ongo-
ing bleeding, hypotension, prolonged
prothrombin time, mental status, and
comorbid factors (6). In the present
study, we retrospectively investigated
patients with massive GI bleeding who
underwent transcatheter mesenteric
angiography and examined several
factors that may have affected the suc-
cess of the angiography, including the
presence of bleeding disorders, antico-
agulant treatment, the initial imaging
work-up, and angiography timing.

Materials and methods

We retrospectively evaluated the re-
sults of patients with massive GI bleed-
ing who had endoscopy, scintigraphy,
and/or CTA before being referred to
our department between 2005 and
2009. We reviewed the algorithms
that were used in our tertiary care
center by comparing the modalities
used for the diagnosis and treatment
of GI bleeding with the clinical results.
Transcatheter mesenteric angiography
was performed in patients with mas-
sive GI bleeding who were referred to
the vascular interventional radiology
department from the emergency room,
intensive care units, and various other
departments. Massive bleeding was de-
fined as bleeding that required transfu-
sion of at least 4 units of blood in 24 h
and hypotension (systolic blood pres-
sure <90 mmHg) (7). Patients who un-
derwent angiography during the study
period were excluded from the study
if detailed procedure information and
follow-up data could not be obtained.
For statistical analysis, chi-square test
and t-test were used.

Detailed clinical follow-up data from
45 transcatheter mesenteric angiogra-
phy procedures performed on 42 pa-
tients between 24 and 85 years old
(mean, 57.6 years) were examined. The
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present study included 33 males and
9 females. Abdominal aortograms and
visceral arteriograms were obtained via
a right main femoral artery approach
in 40 transcatheter mesenteric angiog-
raphy procedures and a left main fem-
oral artery approach in five procedures.
Despite negative findings in the first
mesenteric angiography, three patients
underwent a second mesenteric angi-
ography because of the progression of
the GI bleeding and severe hemoglobin
decreases. All patient assessments be-
fore the procedures and the diagnostic
and therapeutic catheter angiographies
were performed by the same two inter-
ventional radiologists.

The variables evaluated in relation to
the transcatheter angiography results
were the possible underlying causes
of the bleeding, bleeding parameters
(e.g., international normalized ratio
[INR] and platelet level), the diagnostic
work-up (scintigraphy, endoscopy, or
CTA) performed, sex, season, and an-
giography time.

Patients were classified according to
underlying cause of bleeding, which
was malignancy in 15 patients, antico-
agulant and non-steroid anti-inflam-
matory drug usage in 13 patients, iatro-
genic reasons in five patients, angiod-
ysplasia and vasculitis in four patients,
a gunshot injury in one patient, sepsis
in one patient, bleeding secondary to
pancreatitis in one patient, and diver-
ticulitis in two patients.

Patients with massive GI bleeding
whose hemodynamic conditions were
stabilized quickly were initially as-
sessed using other imaging modalities
(e.g., endoscopy, scintigraphy, or CTA)
before the transcatheter mesenteric an-
giography. However, catheter angiog-
raphy was directly performed on two
patients whose clinical status showed
very rapid deterioration (i.e., hypovo-
lemia that could not be fixed and the
situation could not be stabilized).

Scintigraphy was performed in 18 of
22 patients with lower gastrointestinal
bleeding and four of five patients with
lower/upper (multiple-origin) gastroin-
testinal bleeding. Scintigraphy was not
used in patients with only upper gas-
trointestinal bleeding.

Endoscopy was performed in 12 of
15 patients with upper gastrointestinal
bleeding. During endoscopy, we de-
tected active bleeding in nine patients,
an antral mass in one patient, a bul-
bar mass in one patient, and erosion

in one patient. Interestingly, none of
these patients could be managed using
endoscopic approaches.

CTA was performed in three pa-
tients with lower GI bleeding and
three patients with upper GI bleeding.
Pseudoaneurysm or active contrast
extravasation was identified in all of
the patients with upper GI bleeding
and two of the patients with lower GI
bleeding, and all of these patients were
embolized. The one patient with a neg-
ative CTA also underwent transcath-
eter arteriography during follow-up,
and this procedure was also negative.

In two patients (one with lower GI
bleeding and one with multiple ori-
gin [lower/upper] GI bleeding), tran-
scatheter mesenteric angiography was
performed without any prior imaging
work-ups because of hemodynamic
instability.

An INR over 1.2 and a platelet count
below 150 000 per uL were used to as-
sess bleeding disorders. In addition,
the blood urea nitrogen and creatinine
values, which were used to assess the
renal function of the patients at the
time of transcatheter mesenteric angi-
ography, were within normal limits in
all patients.

Results

In the present study, there were no
complications related to diagnostic
transcatheter mesenteric angiography.
In addition, embolization was per-
formed in 24 of the 45 diagnostic angi-
ographies with 100% technical success
rate, and there were no complications
related to embolization.

The primary angiographic signs of
GI bleeding (active contrast extravasa-
tion or pseudoaneurysm) were detected
in 17 of the 45 transcatheter angiog-
raphies, and subsequent embolization
was performed in 16 of these cases.
One patient had to undergo surgical
resection because they did not have
an embolization and showed multi-
focal bleeding and pseudoaneurysm
consistent with mesenteric vasculitis.
Bleeding was stopped in all 16 cases
treated with embolization, and none of
these patients had any problems with
GI bleeding during the follow-up pe-
riod (five patients died during follow-
up due to other co-morbidities). Active
contrast material extravasation, which
provides the best angiographic evi-
dence of bleeding, was only detected in
11 (46%) of the 24 embolized patients,
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and pseudoaneurysm was detected in
five (21%) patients. In the remaining
eight (33%) cases treated with emboli-
zation, the presumed location of the
bleeding was identified by other im-
aging studies. In these cases, the em-
bolization was performed even though
there were no signs of active bleeding
during the angiography (left gastric
artery and jejunal arteries feeding the
tumoral mass). Prophylactic emboli-
zation was performed in two patients
with known tumors (one was jejuna,
the other gastric). In the remaining six
patients, stomach was the source of the
bleeding as documented by other im-
aging studies caused by single big or
multiple ulcers. Only three of the eight
patients who underwent blind emboli-
zation benefited from the procedure
(i.e., bleeding ceased). In the other five
patients, bleeding continued intermit-
tently, which led to sepsis, multiorgan
failure, and eventual death.

Various embolization materials were
used in the patients of the present
study: coils were used in 17 patients
(71%), polyvinyl alcohol (PVA) parti-
cles were used in six patients (25%),
and n-butyl cyano-acrylate (n-BCA)
was used in one patient (4%).

Scintigraphy was performed in 18 of
the 22 patients with lower gastrointes-
tinal bleeding: sven patients had posi-
tive scan results for bleeding, and 11
patients had negative scan results for
bleeding. Active bleeding was detected
in four of seven patients with positive
scan results using transcatheter me-
senteric angiography, and these pa-
tients were subsequently embolized.

All 11 patients with lower gastroin-
testinal bleeding and negative scan
results were eventually examined us-
ing transcatheter mesenteric angiog-
raphy due to the ongoing intermittent
massive bleeding that was observed
during follow-up. Eight of these pa-
tients had negative angiography re-
sults, did not undergo embolization,
and eventually had a full recovery.
Transcatheter embolization was per-
formed in two patients, and their clini-
cal status improved rapidly in follow-
up. Embolization was not performed
in one of the patients with lower GI
bleeding and negative scan results who
underwent subsequent surgical explo-
ration and resection.

In the remaining four out of 22 pa-
tients with lower GI bleedings, in-
stead of nuclear medicine study, CTA

was obrained prior to transcatheter
mesenteric arteriography. In the final
patient, transcatheter mesenteric an-
giography was performed directly and
followed by embolization. Among the
three patients who underwent CTA for
lower GI bleeding, embolization was
performed immediately at the site of
bleeding identified using CTA. In one
patient, however, a subsequent tran-
scatheter arteriogram was also negative
for bleeding.

Scintigraphy was positive in four out
of five patients who presented with
lower/upper (multiple-origin) GI bleed-
ing. Subsequent embolization was per-
formed in three of the four patients
with positive scintigraphy results.

Among the patients who underwent
scintigraphy prior to transcatheter an-
giography, the positive predictive val-
ue of scintigraphy for GI bleeding was
42.9%, the negative predictive value
of scintigraphy for GI bleeding was
72.7%, the sensitivity of scintigraphy
in GI bleeding was 50%, and the spe-
cificity of scintigraphy in GI bleeding
was 66.7%. Scintigraphy was not per-
formed in the patients who only had
upper gastrointestinal bleeding.

Endoscopy was performed on 12 of
15 patients with upper gastrointestinal
bleeding. During endoscopy, active
bleeding was detected in nine of these
patients, an antral mass was detected
in one patient, a bulbar mass was de-
tected in one patient, and erosion was
detected in one patient. Despite several
endoscopic management attempts, the
subsequent transcatheter arteriograms
showed active bleeding, and emboli-
zation was performed in five patients.
Despite no signs of active bleeding
during the transcatheter arteriography,
seven patients with an endoscopically
detected site of upper GI bleeding un-
derwent blind embolization of the left
gastric arteries with PVA particles, and
two of these patients clinically benefit-
ed from the procedure.

Computed tomography angiography
was performed in three patients with
upper GI bleeding. Pseudoaneurysm or
active contrast exstravasation was iden-
tified in all patients with upper GI bleed-
ing, who were all embolized (Figs. 1-3).

As a part of the routine initial work-
up for an arteriogram, the bleeding pa-
rameters of the patients were evaluated
prior to the procedure. Because of the
underlying co-morbidities or the trans-
fusion of significant amounts of blood
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due to bleeding, 24 patients had high
INR values, 20 patients had low plate-
let counts, and 13 patients had a high
INR value and a low platelet count dur-
ing the transcatheter arteriograms. The
primary signs of active bleeding were
detected in 10 of the 24 patients with
high INR values and in seven of the
18 patients with normal INR values.
Similarly, active bleeding was detected
in eight of the 20 patients with a low
platelet count and in nine of the 22
patients with a normal platelet count.
The INR value was not an effective pa-
rameter of positive angiography results
or embolization rates (P = 1.00 and P
= 0.261, respectively). In addition, the
platelet count was not an effective pa-
rameter of positive angiography results
or embolization rates (P = 1.00 and P =
0.196, respectively). Furthermore, there
was no significant difference between
the angiography results or emboliza-
tion rates of patients with normal co-
agulation parameters and patients
with a low platelet count and high INR
values (P = 1.00). As a result, there was
no significant relationship between
the bleeding parameters and the results
of the diagnostic catheter angiography
and the embolization rates.

Another surprising result of this
study was that the transcatheter me-
senteric angiographies performed out-
side of the normal working hours (i.e.,
out of 08:00-18:00 hours) had more
positive results and a higher rate of
embolization. Active bleeding or pseu-
doaneurysm was detected in nine of
15 transcatheter mesenteric angiogra-
phies performed outside of the normal
working hours compared with eight
out of 30 angiographies performed
within working hours. Similarly, the
rate of embolization was higher for
arteriographies performed outside of
normal working hours. Interestingly,
most of the blind embolizations were
performed within the working hours
(five out of eight blind emboliza-
tions). Statistically, more positive re-
sults and higher embolization rates
were achieved with the angiographies
performed outside of normal work-
ing hours (P = 0.050 and P = 0.048,
respectively).

We also evaluated the perennial cy-
cle of GI bleeding in this study, and 19
out of 45 transcatheter angiographies
were performed between January and
March (P =0.032). Active bleeding or
pseudoaneurysm was detected in nine
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Figure 1. Computerized tomography angiography
imaging revealed a pseudoaneurysm (arrow) at the

gastroduodenal artery as the source of bleeding.

=

gastroduodenal artery (arrow).

Figure 3. Successful coil embolization immediately ceased the bleeding.

of the 19 angiographies in this three-
month period, and embolization was
performed accordingly.

Discussion

Gastrointestinal bleeding can be
caused by various factors in the diges-
tive system. In addition, the intermit-
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tent nature of the bleeding, which
can be catastrophic, makes diagnosis
and treatment extremely difficult.
Currently, there is no standard ap-
proach for diagnosing and treating GI
bleeding. Generally, endoscopy has
been used as the initial imaging tech-
nique for upper GI bleeding cases, and

il )

Figure 2. Subsequent transcatheter mesenteric arteriography confirmed the lesion at the

scintigraphy has been used in lower
GI bleeding cases (8, 9). All of the pa-
tients in the present study underwent
a transcatheter mesenteric arteriogram:
57% of patients had a positive scintig-
raphy scan for lower GI bleeding, and
77% of patients had a positive endos-
copy result for upper GI bleeding. Tc99
and Tc99m sulfur colloid scintigraphy,
which are used as non-invasive im-
aging methods, can detect less than
0.04 mL/min bleeding with 93% sen-
sitivity and 95% specificity. Although
endoscopy can be safely used for the
characterization, localization, and as-
sessment of upper GI bleeding, it can-
not provide sufficient information for
bleeding below the distal duodenum
(8). Scintigraphy plays a major role in
the determination of lower GI bleed-
ing, and it can also be used for upper
GI bleeding in cases that cannot be
reached with endoscopic techniques.
Although some centers have used en-
doscopy for lower GI bleeding, this
technique is not successful for lower GI
bleeding, especially for cases involving
massive bleeding.

The literature contains various re-
ported series of scintigraphic detection
of GI bleeding with different results. A
study by Howarth of 86 patients with
positive Tc99m-labeled red blood cell
scintigraphy suggested that this test
can be used to predict which patients
will have detectable bleeding on angi-
ography based on the presence or ab-
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sence of a scintigraphic “blush” seen
within the first 2 min of the study (10).
He reported positive and negative pre-
dictive values of 75% and 93%, respec-
tively, which allows greater selection
of patients who should undergo angi-
ography. The overall predictive values
and clinical utility, however, are likely
to be considerably lower in practice be-
cause of the inclusion of patients who
are negative on Tc99m-labeled red
blood cell scintigraphy (10).

Up to 85% of massive rectal bleed-
ing cases and 90% of upper GI bleed-
ing cases can be diagnosed using me-
senteric catheter angiography. If mas-
sive bleeding continues in the patients
who cannot be diagnosed with cath-
eter angiography, angiography can
be repeated within the next day (11).
The presence of intermittent lower GI
bleeding is one of the primary factors
affecting the success of angiography.
Angiography may be negative because
of factors such as short-term decreased
bleeding, technical failure, vascular le-
sions, nutritious artery spasms, and the
recovery of intussusception in bleed-
ing, which is caused by intermittent
intussusception. Therefore, the timing
of catheter angiography is extremely
vital for the treatment and control of
bleeding (2). To define the correct tim-
ing, many variables have to be consid-
ered. True “massive” bleeding, which is
a life-threatening condition, must first
be sought clinically and only then by
means of imaging techniques to deter-
mine the actual source of bleeding.

Bandi et al. (12) reviewed the litera-
ture from the past two decades to de-
termine the incidence of infarction af-
ter transcatheter embolization. Studies
in the 1980s showed a 10%-20% in-
cidence of post-embolization infarc-
tion, whereas later studies in the 1990s
demonstrated few, if any, post-emboli-
zation infarction cases (12-14). The re-
duction in postembolization infarction
has been attributed to the development
of finer coaxial systems and microcoils
and the increased experience of the
interventionalists. Some patients de-
velop mild mucosal ischemia, which in
most cases is asymptomatic. Complete
clinical success, which is defined as the
termination of bleeding following em-
bolotherapy, has been reported to be
between 65% and 86%, which was very
similar to our series of patients (12-14).
In patients with active bleeding (0.5-
1.0 mL/min), mesenteric angiography

can localize the site of small bowel
bleeding in 50%-72% of patients, but
the diagnostic yield drops if active
bleeding has slowed or stopped (13).
The importance of mesenteric CT
angiography in the diagnosis of GI
bleeding has rapidly increased with
the routine use of multidetector CT
systems with faster scanning and mul-
tiplanar reformation (MPR) images (9).
Although it was not routinely used in
our patient series, the results were en-
couraging and definitely need atten-
tion (7, 8). In addition, cross-sectional
imaging has advantages in the diagno-
sis of potential intra-luminal patholo-
gies, such as GI bleeding. Additionally,
intestinal wall thickening, masses,
potential surgical complications, ar-
terial anatomical variations, all of
which may affect the arteriography,
aneurysms/pseudoaneurysms, and rare
causes of GI bleeding, such as hemo-
bilia or hemosuccus pancreaticus, can
be recognized using CT imaging.
Transcatheter embolization, which,
in GI bleeding, was used 30 years ago,
is a well-known treatment method. The
initial studies defined the mesenteric
ischemia rate after embolization to be
as high as 20%-33%, which was be-
lieved to be related to thick catheters
(5-7 French) and a limited number of
embolizing agents (autologous blood
clot, gelatin sponge, etc.) (4). With the
invention of microcatheters and tech-
nical developments in the late 1980s
that allowed distal catheterization,
transcatheter embolization became a
very effective and safe method (15).
Interestingly, ischemia has been re-
ported to be more common in cases of
lower GI bleeding because of less col-
laterals and arterial anastomoses com-
pared with the upper GI (4). Therefore,
embolization should be performed as
close to the site of bleeding as possible
to avoid proximal embolization, espe-
cially in the treatment of the mesenter-
ic artery for lower GI bleeding.
Clinical picture including the blood
volume loss and associated comorbid
factors, such as active infections and
organ failures, affect the progress of
patients with GI bleeding. Until the
daily amount of blood loss exceeds
100 mL, the patients remain largely
asymptomatic. When the acute blood
loss exceeds 500 mL, tachycardia and
hypotension can be detected. In addi-
tion, a blood loss of greater than 15%
of the total blood volume results in
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systemic shock (8). In the case of sys-
temic shock, catheter angiography is
usually negative because of systemic
vasospasm, deep hypovolemia, and
late detection, which limits the success
of the procedure. Thus, catheter an-
giography should be performed based
on clinical findings that indicate ac-
tive bleeding in patients with massive
bleeding. In patients with severe hypo-
volemia, the need for catheter angiog-
raphy should be decided after perform-
ing the necessary blood replacements.
Interestingly, studies have shown that
the tendency to treat the bleeding pa-
tient as soon as possible and make the
catheter angiography easily accessible
during normal working hours seems
to decrease the success of transcatheter
angiography. Angiography performed
outside of normal working hours was
more successful in detecting bleeding,
which was thought to result from an-
giographies being performed on pa-
tients with more severe bleeding. In
the present study, positive results after
transcatheter arteriography were as
high as 69% when performed outside
of normal working hours compared
with only 22% when performed within
normal working hours. The hemoglob-
in, blood pressure, and heart rate of
each patient should be controlled, and
the patients should be monitored at
frequent intervals in the clinical wards.
Sudden changes in these parameters
can indicate the possibility of new
bleeding or an increase in the severity
of bleeding. In our hospital, hemoglob-
in levels are routinely checked every
2-4 hours (before and after the proce-
dure) depending on the rate of bleed-
ing and the vital signs of the patient. A
sudden decrease in hemoglobin, hypo-
tension, or tachycardia is a significant
indicator of excessive bleeding, and
nasogastric tube drainage, monitoring,
and melena-hematochezia follow-up
are extremely important. Good coop-
eration with clinical physicians and di-
rect dialogue contributes to the success
of catheter angiography.

Embolization materials with differ-
ent properties are used for endovascu-
lar treatment. Although PVA particles
can be safely used in various arterial
regions, they are not recommended as
the primary method (especially in the
mesenteric system) because the small
PVAs (<100 pm) can obliterate the
submucosal plexus and cause bowel
ischemia by entering the intramural
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circulation. Coils provide a safe embol-
ization and are the preferred agents for
the mesenteric arterial system because
of their ability to be seen in fluoros-
copy and the low risk of unwanted
non-target embolization. However,
microcoil embolization should be per-
formed as close to the bleeding site as
possible to prevent bowel ischemia and
infarction.

In the present study, coils or micro-
coils were used in 17 patients, PVA was
used in six patients, and nBCA was
used in one patient. Although, nBCA,
which is a tissue adhesive, is common-
ly used for various endovascular thera-
peutic procedures, it is not preferred in
the mesenteric arterial system because
of the high rate of non-target emboli-
zation and the need to replace the
catheter/microcatheter used for glue
injection, which results in a loss of
catheter access to the bleeding site and
causes problems in cases of inadequate
embolization. In one of our patients,
we preferred nBCA for the treatment of
a pseudoaneurysm in a growing mass
that was fed by the internal iliac ar-
tery. Despite the relatively low number
of patients in the present study, we
believe that scintigraphy, which is a
more sensitive tool for the detection
of lower GI bleeding, seemed to be a
good prognostic factor for negative
scans, even in cases of massive, inter-
mittent bleeding. A total of eight pa-
tients with massive lower GI bleeding
had negative scintigraphy scans with
subsequent negative transcatheter me-
senteric arteriographies. All eight cases
recovered without requiring any inter-
vention. However, it is important to
emphasize that it was critical that the
patients were scanned at the time of
massive bleeding.
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In conclusion, GI bleeding is a cata-
strophic complication for both pa-
tients and physicians. Angiographic
approaches are minimally invasive and
can be very successful in experienced
hands and centers. However, correct
timing is the key to achieving clinical
success in patients with GI bleeding,
which requires close contact between
interventionalists and primary care
physicians and an appropriate work-
up for catheter angiography. Prior to
arteriography, scintigraphy is generally
used to detect lower GI bleeding, and
endoscopy is commonly used to detect
upper GI bleeding. Because a CT scan
may provide additional insight in to
the underlying cause, such as extra-lu-
minal pathologies, CTA should consid-
ered an alternative method for patients
with GI bleeding in emergency settings.
CTA can also detect pseudoaneurysms
when there is not any bleeding at the
time of evaluation, which cannot be
observed with a scintigraphic scan. In
the treatment of GI bleeding, selective
embolization is a safe and effective
method of treatment with a high clini-
cal and technical success rate.

Conflict of interest disclosure
The authors declared no conflicts of interest.

References

1. Wira C, Sather J. Clinical risk stratification
for GI hemorrhage: still no consensus. Crit
Care 2008; 12:154.

2. Hastings GS. Angiographic localization
and transcatheter treatment of GI bleed-
ing. Radiographics 2000; 20:1160-1168.

3. Syed M, Azim S. Accurate localization of
life threatening colonic hemorrhage dur-
ing nuclear medicine bleeding scan as
an aid to selective angiography. World ]
Emerg Surg 2009; 4:20.

10.

11.

12.

13.

14.

15.

. Nawawi O, Young N, So S. Superselective

coil embolization in GI haemorrhage:
early experience. Australas Radiol 2006;
50:21-26.

. Tan KK, Wong D, Sim R. Superselective

embolization for lower GI hemorrhage: an
institutional review over 7 years. World ]
Surg 2008; 32:2707-2715.

. Zuckerman GR. Acute GI bleeding: clinical

essentials for the initial evaluation and risk
assessment by the primary care physician.
J Am Osteopath Assoc 2000; 100:54-7.

. Yoon W, Jeong YY, Shin S§, et al. Acute

massive GI bleeding: detection and locali-
zation with arterial phase multi-detector
row helical CT. Radiology 2006; 239:160-
167.

. Laing CJ, Tobias T, Rosenblum DI, Banker

WL, Tseng L, Tamarkin SW. Acute GI
bleeding: emerging role of multidetector
CT angiography and review of current
imaging techniques. Radiographics 2007;
27:1055-1070.

. Farrell JJ, Friedman LS. The management

of lower GI bleeding Aliment Pharmacol
Ther 2005; 21:1281-1298.

Howarth DM. The role of nuclear medicine
in the detection of acute gastrointestinal
bleeding. Semin Nucl Med 2006; 36:133-
146.

Sayek I. Temel cerrahi. 1996; 1059-1072.
Bandi R, Shetty PC, Sharma RP, Burke TH,
Burke MW, Kastan D. Superselective ar-
terial embolization for the treatment of
lower gastrointestinal haemorrhage. ] Vasc
Interv Radiol 2001; 12:1399-1405.
Kosmoliaptsis V, Singhal V, Vohrah A,
Dimitri W. Selective embolotherapy as
a treatment option for lower GI haem-
orrhage following open-heart surgery.
Interact Cardiovasc Thorac Surg 2007;
6:558-560.

Kuo WT, Lee DE, Saad EAS, Patel N, Sahler
LG, Waldman DL. Superselective microcoil
embolisation for the treatment of lower
gastrointestinal hemorrhage. J Vasc Interv
Radiol 2003; 14:1503-1509.

d’Othee BJ, Surapaneni P, Rabkin D, Nasser
I, Clouse M. Microcoil embolization for
acute lower GI bleeding Cardiovasc Interv
Radiol 2006; 29:49-58.

Mesenteric angiography of patients with gastrointestinal tract hemorrhages * 373



