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Importance of Heparin Provocation and SPECT/CT in
Detecting Obscure Gastrointestinal Bleeding
on “?™Tc-RBC Scintigraphy

A Case Report

Mahdi Haghighatafshar, MD, Farshid Gheisari, MD, and Tahereh Ghaedian, MD

Abstract: We presented a pediatric case with a history of intermittent
melena for 3 years because of angiodyplasia of small intestine. The
results of frequent upper gastrointestinal endoscopies and colonoscopies
as well as both *™Tc-red blood cell (RBC) and Meckel’s scintigraphies
for several times were negative in detection of bleeding site. However,
9mT¢.RBC scintigraphy with single-photon emission computed tom-
ography (SPECT)/computed tomography (CT) after heparin augmenta-
tion detected a site of bleeding in the distal ileum which later was
confirmed during surgery with final diagnosis of angiodysplasia.

It could be stated that heparin provocation of bleeding before **™Tc-
RBC scintigraphy accompanied by fused SPECT/CT images should be
kept in mind for management of intestinal bleeding especially in
difficult cases.

(Medicine 94(34):e1325)

Abbreviations: CT = computed tomography, Hb = hemoglobin,
OGIB = obscure gastrointestinal bleeding, RBC = red blood cell,
SPECT = single-photon emission computed tomography.

INTRODUCTION

leeding from small-intestine is responsible for the majority

of cases of obscure gastrointestinal bleeding (OGIB) and is
difficult to be detected and localized.' Different imaging
methods such as angiography and capsule endoscopy are
suggested for work-up of these patients.”> Among nuclear
medicine procedures, >’ Tc-red blood cell (RBC) scintigraphy
is also known as a sensitive method for detection and localiz-
ation of intestinal bleeding.® Despite using variable imaging
techniques, some patients still may remain undiagnosed usually
because of small amount or intermittent nature of intestinal
bleeding.? Our patient had also undergone many work-ups
during 3 years with no effective results gained. However,
modification in method of conventional **™Tc-RBC scintigra-
phy by provocation of bleeding with heparin and addition of
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single-photon emission computed tomography (SPECT)/com-
puted tomography (CT) helped in the detection of bleeding
origin.

Presenting Concerns

The subject of this report is a 16-year-old girl who was
referred to our nuclear medicine department for **™Tc-RBC
scintigraphy. She had been admitted in our hospital because of
melena and acute bleeding. The patient had history of inter-
mittent melena for 3 years. With initial presentation of melena,
which was also associated with bloody vomiting, upper endo-
scopy revealed a clear bed duodenal ulcer; however, because of
lack of appropriate response to medical therapy, truncal vagot-
omy was done for her. However, the patient failed to respond to
these therapies and intermittently presented with other episodes
of melena and hemoglobin (Hb) level drop (every 2—3 months,
on average). During 2 years, endoscopic and colonoscopic
examinations were performed for >10 times, all of them
revealed no significant abnormality to explain the patient’s
symptoms. Other work-ups for evaluation of underlying inflam-
matory diseases (rheumatologic diseases and inflammatory
bowel disease) as well as *™Tc-RBC scintigraphy and Meck-
el’s scintigraphy were also negative, for several times within the
last 2 years.

Clinical Findings

In the last admission, the patient presented with Hb 6.7 g/
dL and hematocrit 21.3%. The patient complained of melena
and mild abdominal pain since 2 days before admission. On
physical examination, the patient was pale with blood pressure
of 100/80 mm Hg. Other examinations were unremarkable.
Upper endoscopy revealed angiodysplasic pattern with no
evidence of active bleeding. The patient was referred for
9mTe.RBC scintigraphy. Immediately after injection of 20
mL *™Tc-labeled RBC, dynamic I-minute images were
acquired in anterior projection for 1 hour. Then, static images
at 2 to 4 hours interval were obtained up to 24 hours, which
showed no evidence of abnormal radiotracer accumulation
(Figure 1).

Diagnostic Focus and Assessment

Despite the previous negative result, we decided to repeat
the *™Tc-RBC scintigraphy after provocation of bleeding with
heparin. Because this procedure was performed as a part of
patient’s work-up without any research purposes, ethical
approval was waived. However, informed consent was given
from the patient and her parents. A 20 mL whole blood was
obtained from the patient, and after in vitro labeling with 666
MBq "™ Tc-pertechnetate the patient was reinjected. One hour
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FIGURE 1. ®*™Tc-RBC scintigraphy. Planar anterior projection in 3 different times 1, 4, and 24 hours after injection of *™Tc-labeled RBCs.

The images are negative for gastrointestinal bleeding.

after reinjection of labeled RBCs, 6000 units heparin was admi-
nistered intravenously as a loading dose and continued by 1000
units IV heparin/h as previously recommended by some
authors.*® Close monitoring of the patient was done, and prota-
mine sulfate as an antidote and surgical coverage as a precau-
tionary measure were also available. Dynamic images were
obtained in anterior projection at a rate of 1 min/frame for 1 hour
and static anterior and posterior images were acquired till 20
hours. After 20 hours a suspicious area of increased activity was
noted in the right lower quadrant of the abdomen (Figure 2A).
SPECT/CT imaging was performed with a hybrid SPECT/low-

dose multislice CT system (Infinia-Hawkeye-4 slice, GE Health-
care System. Milwaukee, WI, USA). SPECT was done with 30
projections in 360 arc (60 s/projection) in step and shoot mode.
The fused SPECT/CT images demonstrated an abnormal focus of
intraluminal accumulation of radiotracer around the region of
ileo-cecal junction (proximal cecum or distal ileum) with ante-
rograde and retrograde extension of activity (Figure 2B).

Therapeutic Focus and Assessment
After the positive result of *™Tc-RBC scintigraphy, the
patient was referred to surgeon for exploratory laparotomy and
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A Planar Tc-RBC scintigraphy after heparin provocation

B SPECT Tc-RBC scintigraphy after heparin provocation

FIGURE 2. °°™Tc-RBC scintigraphy. Anterior planar image (A) at 20 hours following injection of *™Tc-labeled RBCs reveals a suspicious
area in the right lower quadrant of the abdomen. Transaxial and coronal slices of hybrid SPECT/CT of abdomen (B) confirmed an abnormal
focus of intraluminal accumulation of radiotracer around the region of ileo-cecal junction (proximal cecum or distal ileum) with

anterograde and retrograde extension of activity.
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enteroscopy. During exploratory laparotomy, 2 sites of bleeding
were seen in the distal ileum, and 10cm of the ileum was
removed which later was confirmed as angiodysplasia
histologically.

Follow-Up and Outcomes
The patient was discharged with Hb 10 g/dL, which is still
remained stable during 1-year follow-up.

DISCUSSION

Small intestine bleeding is responsible for the majority of
cases of OGIB which is difficult to detect and localize. The most
common causes are vascular ectasias and tumors. Meckel’s
diverticulum is the most common cause of significant lower
gastrointestinal bleeding in children, decreasing in frequency as
a cause of bleeding with age. Small-bowel tumors account for
most cases of OGIB in adults; however, in older adults, vascular
ectasias are more prevalent.' Intestinal angiodysplasia which is
a type of vascular ectasia is referred to a thin-walled, dilated,
punctuate red vascular structure in the mucosa or submucosa of
the bowel and is known as a rare cause of intestinal bleeding in
children.® In a recent study by Chuang et al,® the ascending
colon and terminal ileum were found to be the most common
sites of angiodysplasia in pediatric patients. Although nonin-
vasive techniques such as computed tomographic angiography
can be used in the diagnosis of angiodysplasia, the diagnostic
standard methods are still angiography and endoscopy which
could be too invasive in children.” **™Tc-RBC scintigraphy can
be used as a guide for a more limited angiography or endoscopic
techniques by detecting the region of active bleeding.’

This report emphasizes the role of heparin augmented
mT¢_RBC scintigraphy with SPECT/CT in localizing the
origin of OGIB. Provocation of gastrointestinal bleeding has
also been used before with other imaging modalities such as
angiography and with other provocative agents in a few
previous reports.'®~'? Although the idea of heparin provocation
before *Tc-RBC scintigraphy has been suggested in 1988 by
Murphy et al,® there are few reports in the literature about the
use of this technique.*'* The recommended heparin dose is
6000 units of heparin intravenously as a loading dose 1 hour
after the injection of **™Tc-labeled RBCs followed by 1000
units IV heparin/h.* Considering the iatrogenic provocation of
an active bleeding process, this procedure should be performed
with caution including the intensive monitoring and surgical
coverage as well as availability of protamine sulfate and blood
for prompt reversal of adverse effects, despite lack of any report
on incidence of complications. This technique should be con-
sidered only if the other conventional studies remain incon-
clusive. The patients should also be screened and evaluated for
risk of complications because of heparin infusion.* Briinnler
et al'® reported that heparin provocation before *’™Tc¢-RBC
scintigraphy can lead to an additional 46% of positive result in
previously negative scintigraphies.

With introduction of SPECT/CT for better localization of
bleeding origin in **™Tc-RBC scintigraphy,'*~'° it seems that
combination of both techniques can optimize the accuracy of
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99mTe.RBC scintigraphy. Regarding the noninvasive nature of
99mTe.RBC scintigraphy and a lower rate of complications, as
well as the ability for detection of intermittent bleeding, **™Tc-
RBC scintigraphy with SPECT/CT can be a suitable imaging
modality after provocation of gastrointestinal bleeding in cases
of OGIB.
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