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Gastrointestinal Hemorrhage: Arteriographic Demonstration

THOMAS A. SOS,1 JACK G. LEE,2 DAVID WIXSON,1’3 AND KENNETH W. SNIDERMAN1

Acute massive gastrointestinal hemorrhage can be Intermit-
tent from minute to minute. This phenomenon is documented
by arteriography In three patients. Failure to demonstrate
active bleeding by angIography therefore may not prove
cessation of bleeding or indicate an Inadequate examination.

Arteriography occupies an important role in the locali-
zation [1] and treatment [2, 3] of gastrointestinal hemor-
rhage. The pioneering work of Baum and others demon-
strated that temporary and occasionally permanent con-
trol of gastrointestinal hemorrhage may be achieved by
transcatheter infusion [2] or embolization [3] techniques.
High risk emergency surgical procedures can thus be
deferred until the patient’s medical condition improves.
It is thus especially frustrating when, in patients clinically
documented to have massive active gastrointestinal
hemorrhage, a site of extravasation cannot be demon-

strated by visceral panangiography. An explanation not

previously demonstrated angiographically is the inter-

mittency of even massive active gastrointestinal bleed-
ing. We recently studied three patients in whom clinically
documented acute gastrointestinal hemorrhage was
demonstrated by only one of two or three identical
selective arteriograms performed within a few minutes.

Case 1

Case Reports

A 61-year-old white male was admitted after 24 hr of episodic
bright red and melanotic stools. He denied a previous history of
gastrointestinal bleeding and had no abdominal pain. The only
significant finding on physical examination was orthostatic
hypotension (180/100 mm Hg supine and 140/100 mm Hg
sitting). Hematocnit was 25% and the hemoglobin 8.0 gm/dI.
Nasogastnic aspirate was free of blood. Sigmoidoscopy to 20
cm demonstrated melanotic stools from above. On the day of
admission the patient continued to have melena mixed with
bright red blood and received two units of packed cells and one
unit of whole blood.

Emergency arteniography was performed. Superior mesen-
teric arteniography demonstrated no bleeding. Selective inferior
mesenteric arteniography was then performed (fig. 1). The first
angiographic series was centered to include the sigmoid colon
(fig. 1A); no bleeding was seen. For complete coverage of the
entire inferior mesenteric artery distribution, a second angio-
graphic series covered the splenic flexure at an identical injec-
tion rate and volume (fig. 18). Active bleeding into a proximal
sigmoid diverticulum was demonstrated at the lower margin of

the field, which overlapped the midzone of the first artenio-
graphic series. A few minutes later, a third angiographic series
was performed at the same injection rate and volume in the
right posterior oblique projection for better localization of the
bleeding site (fig. 1C); no bleeding was demonstrated.

The patient was treated by conservative medical therapy;
after receiving nine more units of blood, he stabilized. Barium
enema examination showed diffuse diverticulosis of the entire
colon. Surgery was not performed and the patient was dis-
changed without further episodes of bleeding.

Case 2

A 66-year-old white man was admitted for evaluation of an
upper gastrointestinal hemorrhage. A week before admission
he developed acute gastrointestinal bleeding which was suc-
cessfully treated medically, but before diagnostic studies could
be completed he left the hospital against medical advice. On
the day of the present admission, the patient vomited coffee
ground materials, passed five black tarry stools, and had a
syncopal episode. He had a long history of heavy alcohol
consumption and, 5 years earlier, a bleeding ulcer was con-
trolled with medical management and multiple transfusions.
Because of a cerebral vascular accident 1 year earlier, he
received coumadin anticoagulation until the onset of the pres-
ent illness. On admission, hemoglobin was 9.6 gm/dl and there
was clinical evidence of moderate bleeding.

After a transfusion of several units of whole blood, visceral
angiography was performed (figs. 24 and 28). Celiac arteriog-
naphy demonstrated extravasation of contrast material in the
second portion of the duodenum (fig. 2.4). Right posterior
oblique ceIiac angiography performed immediately afterward at
identical injection rate and volume revealed no bleeding (fig.
2B). Injection of the superior mesentenic artery to rule out
bleeding through the inferior pancreaticoduodenal artery was
also negative (fig. 2C). Vasopressin infusion was ineffective in
controlling the hemorrhage and the patient was taken to sun-
gery. An acute actively bleeding ulcer was found on the poste-
nor wall of the second portion of the duodenum.

Case 3

A 76-year-old man was admitted with a severe gastrointestinal

hemorrhage evidenced by multiple tarry stools. On admission,
hemoglobin was 8 gm/dI. History included diverticulitis and
Anacin ingestion. Physical examination demonstrated ortho-
static hypotension. A nasogastnic tube did not return bloody
aspirate. After transfusion of eight units of whole blood, the
patient continued to bleed briskly.

Superior mesentenic arteniography was performed; this in-
cluded two separate identical injections covering first the upper
and then the lower abdomen (fig. 3). On the first injection there
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Fig. 1.-Case 1: inferior mesentenic arteniograms of 61-year-old man with active lower gastrointestinal bleeding. A, Anteropostenior view showing
normal nectosigmoid colon. B, Antenopostenior view a few minutes later showing bleeding in proximal sigmoid colon. C, Right posterior oblique view a
few minutes after B. No bleeding is seen.

1 �

Fig. 2.-Case 2: 66-year-old man with acute upper gastrointestinal hemorrhage. A, Celiac arteniogram, antenopostenior view, showing massive
extravasation from superior pancreaticoduodenal artery into duodenum. B, Celiac arteniogram, right posterior oblique view soon after A. No evidence
of bleeding. C, Superior mesentenic arteniogram, anteropostenior view soon after B, showing filled inferior pancreaticoduodenal artery. No bleeding is
seen.
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Fig. 3.-Case 3: superior mesentenic artenio-
grams of 76-year-old man with acute upper
gastrointestinal hemorrhage. A, Antenoposte-
non view. No evidence of bleeding is seen. B,
Anteroposterior view a few minutes later show-
ing extravasation from jejunal artery.

was no demonstrable bleeding (fig. 34). On the second exami-
nation, the upper part of the field overlapped the lower part of
the first angiographic field; in this series extravasation of
contrast material was seen from a jejunal artery which was not
bleeding in the first series (fig. 38). The patient was immediately
taken to surgery and a diverticulum was found about 46 cm

from the ligament of Treitz. Pathologic examination of the
specimen demonstrated a 1.6 cm acquired diverticulum of the

jejunum and a 0.1 cm ulcer in the tip of the diverticulum
immediately overlying and eroding into a small muscular artery.

Discussion

Visceral angiography is a well established technique

in detecting and controlling gastrointestinal hemor-

rhage. Prior to angiography, patients often undergo
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ARTERIOGRAPHY OF INTERMITTENT GASTROINTESTINAL HEMORRHAGE 1017

endoscopy in an attempt to localize the site of bleeding.
Both endoscopists and angiographers have encountered
patients with acute massive gastrointestinal hemorrhage
in whom they failed to demonstrate the bleeding site.
Demonstration of variceal bleeding by angiography is
notoriously difficult, but arterial bleeding at rates over
0.5 mI/mm is usually well seen [1]. Presently recognized
and documented causes for failure to demonstrate gas-
trointestinal bleeding by arteriography include: (1) hem-
orrhage at a rate too slow to demonstrate by angiography
(<0.5 mI/mm); (2) venous (variceal) bleeding; (3) techni-
cal problems, including injection into the wrong artery,
nonselective injection , inadequate injection rate and/or
volume, and failure to include the bleeding site on the
angiographic field; (4) permanent cessation of bleeding;
and (5) temporary cessation of bleeding due to hypoten-
sion (vasovagal reaction or blood loss) or intermittent
bleeding (arteriographically documented in this paper).

We believe our three cases document a transient

phenomenon - the intermittent minute-to-minute nature
of even acute massive gastrointestinal hemorrhage. As
documented, such bleeding can occur from branches of
all the major arteries to the gastrointestinal tract: the
inferior mesenteric artery (case 1), the celiac artery (case
2), and the superior mesenteric artery (case 3).

The mechanism for the intermittency is not clear;
localized spasm in arteriolar branches may be responsi-
ble. It is probably too transient to be related to blood loss
and/or vasovagal reaction. None of our three patients
had clinical evidence of changes in their hemodynamic
status during the course of angiographic examinations,
and the injected major vessels or their branches showed
no change in caliber from study to study.

Baum [4] and Casarella et al. [5] suggested that gas-
trointestinal hemorrhage can be intermittent in nature;
Casarella et al. reported two patients with colonic diver-
ticular hemorrhage in whom negative angiographic stud-

ies were followed by positive ones within 30 mm. They

postulated that the bleeding may have been provoked by
the vasodilatory action of the contrast medium [6]. In our

patients, however, hemorrhage was demonstrated on
the first but not the second or third arteriogram in case
2, and in case 3 on the second, but not the first or third
arteriogram.

This phenomenon may be more frequent than recog-
nized, because in many patients a repeat injection is not
needed to cover the entire distribution of an artery, or
because in cases of repeated injections the bleeding site
may not be located in overlapping areas of the two
angiographic fields. Lack of demonstration of a bleeding
point therefore does not necessarily represent either an
inadequate examination or cessation of the hemorrhage,
but rather a very transient phenomenon. This makes it
increasingly important that patients with acute gastroin-
testinaI hemorrhage undergo thorough endoscopy to
find the bleeding site(s), and that the status of patients
with upper gastrointestinal hemorrhage be monitored
during the angiographic study. In patients with upper
gastrointestinal hemorrhage , the nasogastric aspirate
should be checked frequently; in those with lower gas-
trointestinal bleeding , accurate monitoring unfortunately
is not possible.

We hesitate to recommend repeated contrast injec-
tions in patients with acute gastrointestinal hemorrhage
and negative arteriography. However, a trial infusion of
vasopressin into the appropriate artery may be indicated
in clinically continuing gastrointestinal bleeding local-
ized by endoscopy, even if such hemorrhage is not
demonstrated by arteriography.
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