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Intraoperative Scintigraphic Localization of a Gastrointestinal Bleeding Site

Christopher J. Palestro, Kodendera S. DulLeep, Alan H. Richman, and Carl J. Collica

Norwalk Hospital, Norwalk, Connecticut

We present a case report of intraoperative scintigraphic localization of an active
gastrointestinal bleeding site in a 65-yr-old female who had repeatedly negative

endoscopy and angiography.

J Nucl Med 25: 1209-1211, 1984

Gastrointestinal bleeding, even when clinically massive, gen-
erally occurs intermittently (/); in order for invasive procedures,
such as endoscopy and angiography to be successful, the patient
must be actively bleeding at the time of the study. Recently,
scintigraphy of gastrointestinal bleeding with Tc-99m sulfur colloid
or Tc-99m-tagged red cells has proven to be an accurate and ef-
fective method for the detection and localization of upper and lower
gastrointestinal bleeding (2,3). We present a case report of in-
traoperative scintigraphic location of an active GI bleeding site.

CASE REPORT

A 65-yr-old female, with a 3-wk history of melena and a he-
moglobin of 4.5 g, received seven units of packed red blood cells
and one unit of fresh-frozen plasma; however, her hemoglobin and
hematocrit continued to drop slowly and her stools remained
heme-positive. A barium enema and upper Gl series were unre-
markable. Endoscopy demonstrated a duodenal ulcer but no dis-
crete bleeding site. A tagged-red-cell study was performed (4) but
no evidence of active bleeding was noted on the first day of the
study. On the following day the study was repeated, and a focus
of radioactivity was observed in the left upper quadrant of the
abdomen (Fig. 1). Sequential imaging over the next 4 hr showed
movement of the radionuclide into the right lower quadrant (Fig.
2), indicating that the bleeding originated in the small bowel and
not in the colon. Celiac, superior mesenteric, and inferior mesen-
teric arteriography were found normal. An exploratory laparotomy
was not revealing. Multiple enterotomies and intraoperative en-
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doscopies were performed, extending from the ligament of Treitz
to the ileocecal valve, but no bleeding site was found. The patient
was stable for approximately 48 hr following surgery but then
began passing tarry stools; her hemoglobin dropped from 10 to 8
g. The tagged-RBC study was repeated and was virtually identical
to the initial study, again demonstrating active intermittent
bleeding in the left upper quadrant, presumably in mid jejunum.
Repeat arteriograms and upper endoscopy to the ligament of Treitz
were negative.

At a second operation, an attempt was made scintigraphically
to locate the bleeding site more precisely with an uncollimated

FIG. 1. Anterior image of abdomen showing abnormal radionuclide
accumulation in left upper quadrant. Note anteriorly displaced left
kidney (arrow) medial to bleeding site. LPO image confirmed location
of left kidney, which was displaced by large photon-deficient region
confirmed on angiography to be cyst.
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FIG. 2. Anterior image of abdomen performed 4 hr after image in
Fig. 1. Note small-bowel radioactivity in right lower quadrant.

Geiger-Miiller probe, but no discrete focus of significantly elevated
radioactivity could be discerned. During surgery as much of the
small bowel as possible was imaged sequentially with a portable

gamma camera. The most intense tracer eoncentration was found
in the proximal 50 cm of small bowel, with a discrete focus of ra-
dioactivity approximately 10 cm distal to the ligament of Treitz
(Fig. 3) and only minimal activity remained near the ileocecal valve
(Fig. 4). The first 50 cm of small bowel distal to the ligament of
Treitz was resected. Examination revealed extensive blood clots
and three submucosal hemorrhagic foci, each ~1 mm in diameter,
four cm proximal to the most intense focus of radioactivity. The
microulcerations were felt by the pathologist to be the cause of the
patient’s GI bleeding, although their cause could not be ascer-
tained. The patient had an uneventful recovery, was discharged
approximately 1 wk later, and has remained stable over the past
4 mo.

DISCUSSION

The search for a bleeding site in the gastrointestinal tract can
be an arduous task. Angiography can identify areas of gastroin-
testinal bleeding only when hemorrhage is actively occurring at
greater than 1 ml per minute (5-7). Tc-99m RBC imaging offers
a prolonged opportunity (up to 24 hr) to monitor patients with
gastrointestinal bleeding, and bleeding sites of as little as S ml have

FIG. 3. Sequential intraoperative images of small bowel, each 90 sec: arrows indicate most intense focus of radioactivity. Left, first

25 cm of small bowel; center, 25-75 cm; right, 75-150 cm.
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FIG. 4. Sequential 90-sec intraoperative
images of small bowel. Activity continued
to decrease distally: top left, 150-250 cm;
top right, 250-350 cm; bottom, 350 cm to
lleocecal vaive.
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been detected by this method (8). Unfortunately the scintigraphic
study suffers from poor anatomic resolution and an inability to
locate a bleeding site precisely, especially in the small bowel;
however, as this case demonstrates, the mare anatomically detailed
but less sensitive studies such as endoscopy and angiography may
be negative.

Faced with an inability to locate the bleeding site in this patient,
the clinicians had two alternatives, resection of the entire jejunum
or, resection of segments of the jejunum in multiple operative
procedures until the bleeding site was removed. Since neither al-
ternative was desirable, we attempted a radiotracer intraoperative
procedure. A survey meter was used first in an effort to locate the
bleeding site; however, the very sensitive directional response,
relatively low efficiency for the 140-keV photon of technetium,
and the radiation exceeding the maximum count rate capability
of the instrument in several areas prevented the localization of the
most intense focus of activity, presumably the bleeding site, with
certainty. In addition, radiation from internal blood vessels and
organs contributed to the total count rate and consequently the
survey meter’s maximal response may not have been at the actual
bleeding site.

A small collimated scintillation probe would be an improvement
over the uncollimated instrument that we used. Its responses would
be less directional; perhaps the maximum count rates obtained
would not exceed the maximum capability of the instrument. Its
relatively low efficiency for the 140 keV photon of technetium,
however, would still be a problem.

Chambers such as those used in radiation therapy to measure
dose rates in the rectum and bladder from therapeutic implants
suffer from low sensitivity. An end-window beta probe (eye probe)
used for intraocular tumor location has reasonable directionality,
but suffers from low efficiency due to its thin nonmetallic window
(9). A clear advantage that the imaging device has over noni-
maging probes is that the various structures themselves can be
identified and separated from one another.

We are cognizant of the drawbacks of intraoperative scintig-
raphy, which include contamination (radioactive and septic) of
the operative suite and the patient as well as the possibility that
the patient may not have bled actively during the operation. In
addition, just moving the small bowel around under the camera
may have displaced radioactive blood away from the site of ex-
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travasation. In fact, much of what we imaged was undoubtedly
clotted blood within the bowel lumen. As scintigraphically dem-
onstrated, however, the intensity of activity decreased dramatically
beyond the first 50 cm of jejunum, so we considered that the
bleeding site was probably within the proximal segment. We be-
lieve that intraoperative scintigraphic search for a gastrointestinal
bleeding site may provide a valuable guide to surgical manage-
ment.
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