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Development of modern angiographic tech-
niques and the infusion of vasopressin (Pitres-
sin) into selected mesenteric arteries have aided 
the radiologist in the identification of acute gas-
trointestinal hemorrhage and subsequent treat-
ment of the patient. The efficacy of selective 
infusion of vasopressin for control of acute arte-
rial and variceal bleeding is substantiated in re-
cent publications. This study summarizes the 
experience of the Cleveland Clinic f rom 1971 to 
1974. 

Results 
This is a retrospective study of 201 patients 

who underwent arteriography f rom January 1, 
1971, to October 31, 1974, because of a history of 
either acute or chronic gastrointestinal bleed-
ing. Patients were considered to have acute 
bleeding if the blood was bright red by nasogas-
tric tube or by rectum, if falling hematocrit ne-
cessitated transfusion, or if there was some 
other evidence of an acute bleed at the time of 
hospital admission prior to angiography. The re 
were 118 acutely bleeding patients, and 82 were 
considered to have a chronic bleed. One study 
was considered technically unsatisfactory. T h e 
site of hemorrhage was correctly identified in 61 
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of the 118 with acute bleeding (52%). 
In 38 of the 57 patients in whom the 
site of hemorrhage was not identi-
fied, angiography was done at least 
48 hours after admission, or there 
was some clinical indication that hem-
orrhage had stopped by the time of 
the angiogram. 

Forty-three patients had active ar-
terial bleeding demonstrated by an-
giography, and 18 patients had evi-
dence of portal hypertension and 
variceal bleeding. Twenty-three of 
the 43 with arterial bleeding were 
given infusions of vasopressin; only 
seven of those with variceal bleeding 
received infusions. Eleven patients 
had negative angiograms but were 
given infusions as a prophylactic 
measure. Therefore , a total of 41 pa-
tients received infusions of vasopres-
sin over a 3-year period. 

For the purpose of this study, the 
patients who had infusions were clas-
sified as follows: Group 1: Bleeding 
was completely controlled without 
operation; the patients had no fur-
ther bleeding and were discharged; 
Group 2: Bleeding was controlled, 
but patients re-bled or later required 
an operation; Group 3: Bleeding was 
not controlled; patients usually re-
quired an operation. 

Of the 23 patients with arterial 
bleeding, 11 were in Group 1, 3 in 
Group 2, and 9 in Group 3 (Table 1). 
Thus, 14 of the 23 patients were suc-
cessfully controlled with vasopressin 
at least temporarily. Of the 11 pa-
tients who received infusions as a 
prophylaxis, five were in either 
Group 1 or 2, and six were in Group 
3 (Table 2). Of the seven patients with 
variceal bleeding, four patients were 
in Group 1 and three in Group 3 
{Table 3). 

Twenty patients in whom active ar-
terial bleeding was identified did not 
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Table 1. Extravasat ion/vasopress in; 23 pa-
tients 

No. of 
Group patients 

G r o u p 1 
Le f t gastric ar tery 6 
G a s t r o d u o d e n a l a r t e ry 3 
S u p e r i o r mesenter ic a r te ry 

Pancrea t ic a rcade 1 
Ar t e r iovenous ma l fo rma t ion 1 

To ta l 11 

G r o u p 2 
Le f t gastric a r te ry 1 
G a s t r o d u o d e n a l a r t e ry 1 
Celiac a r te ry (left gastric 1 

stenotic) -

T o t a l 3 

G r o u p 3 
S u p e r i o r mesenter ic a r te ry 4 
Celiac a r te ry 3 
Splenic a r t e ry 1 
I n f e r i o r mesenter ic a r te ry 1 

Tota l 9 

Table 2. Negative ang iog ram -- in fus ion (pro-
phylactic) 

Group No. of patients 

1 1 
2 4 
3 6 

To ta l 11 

All pa t ien ts b leed ing acutely. 

receive infusions, either because of 
massive bleeding necessitating imme-
diate surgery or inability to perform 
selective catheterization. 

Thirty-six patients had positive an-
giograms because of angiopathology, 
although there was no evidence of an 
active bleed. Twenty-three of these 
patients had chronic gastrointestinal 
bleeding; the majority of these pa-
tients had some type of arteriovenous 
malformation, although there was a 
spectrum of diagnoses (Table 4). 
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Table 3. Var icea l b l e e d i n g ; i n f u s i o n s 

Group No. of patients 

1 4 
2 0 
3 3 

T o t a l 7 

Table 4. Final d i a g n o s e s ( p r o v e d a t o p e r a t i o n ) 

No. of 
Diagnosis patients 

1. Hemangioma/arteriovenous mal- 9 
formation/telangi ectasia 

2. Small bowel tumors 3 

3. Pancreatic carcinoma 2 

4. Aneurysms; visceral artery 2 

5. Unknown etiology 2 

6. One of each 

Polyp 1 
Pseudocyst 1 
Hepatoma 1 
Colonic carcinoma 1 
Gangrenous colon 1 
Hemangioma (liver) 1 
Islet cell tumor 1 

Total 25 

No operation/x-ray diagnoses 

1. Hemangioma/arteriovenous mal- 6 
formation/telangiectasia 

2. Unknown etiology 5 

Total 11 

Discussion 
Many investigators have substanti-

ated the use of angiography for local-
ization of an acute bleed.1-5 Nusbaum 
and Baura,3 in 1963, showed experi-
mentally in dogs that as little arterial 
bleeding as 0.5 ml/min could be visu-
alized by angiography. Clinically, the 
rate of bleeding required for identifi-
cation is somewhat greater, probably 
ranging from 1.0 to 3.0 ml/min. In 
six large series of acutely bleeding 
patients, the success rate of localiza-
tion of arterial hemorrhage was 
6 5 % . 2 > 5-7 This compares with our 
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success rate of 52%. A significant 
number of our patients, however, 
had angiography rather late in their 
hospitalization, some after a barium 
study of the gastrointestinal tract. 
This approach precludes identifica-
tion of the bleeding site, since arterial 
bleeding is generally thought to be 
episodic. Arteriography, like gastros-
copy, should be considered an emer-
gency diagnostic procedure and 
should be done as soon as possible 
when the patient is bleeding clini-
cally. The use of barium is contrain-
dicated since it makes angiography 
impossible for at least 24 hours. 

Vasopressin has been used for con-
trol of arterial bleeding since 1967, 
when Nusbaum et al8, 9 introduced 
selective pharmacoangiography for 
control of bleeding varices. They 
showed that portal pressure and asso-
ciated variceal bleeding could be con-
trolled by selective infusion into the 
superior mesenteric artery. Subse-
quently, in another group of pa-
tients, they were able to control arte-
rial bleeding as well.4' 10 Since then, 
vasopressin has been used for control 
of hemorrhage from Mallory-Weiss 
tears, gastritis, superficial and stress 
ulcers, as well as for control of lower 
intestinal bleeding, particularly f rom 
diverticula and arteriovenous malfor-
mations. Bleeding peptic ulcers, 
however, are more difficult to con-
trol, possibly because arterioles and 
capillaries are the vessels most con-
stricted. The gastroduodenal artery 
is a large, high-flow artery. More-
over, the dual blood supply to the 
duodenum and gastric antrum may 
compensate for constriction of either 
the celiac or superior mesenteric 
artery, allowing continuous blood 
flow despite infusion. 

Subselective catheterization of the 
bleeding vessel is important. Of the 
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23 patients who were given infusions, 
14 were successfully controlled and 
nine were not. The controlled pa-
tients had more subselective catheter-
izations and infusions than those not 
controlled (Table 1). For instance, of 
the patients with hemorrhaging pep-
tic ulcers, four were controlled and 
three were not. The gastroduodenal 
artery was selectively catheterized in 
the controlled patients and either the 
celiac or superior mesenteric artery 
in those was not controlled. These 
results, together with our more re-
cent experiences, suggest the impor-
tance of selective catheterization. 
The re is, however, no way to predict 
and, in several instances, large duo-
denal bleeds have been controlled by 
simple infusion into the celiac axis. 

Prophylactic infusion of vasopres-
sin without definitive localization of 
the bleeding site is not efficacious. 
Eleven patients were given infusions 
because of clinical indications. There 
were six failures, and only one pa-
tient was satisfactorily controlled. 
These results indicate that, unless a 
bleeding site is found, the catheter 
should be removed and the proce-
dure discontinued. The patient may 
be studied later if bleeding continues. 
Recently, several patients with nega-
tive angiograms were actively bleed-
ing clinically. Repeat studies within 
minutes of the initial studies showed 
the bleeding site. As previously 
noted, arterial bleeding is thought to 
be episodic; and contrast material, a 
potent vasodilator, may have reacti-
vated the bleeding site. 

Intravenous administration of high 
doses of vasopressin was first used 
for the management of massive 
esophageal variceal hemorrhage in 
1956.11 In 1967, Nusbaum et al9 

showed that selective arterial infusion 
of 0.1 to 0.4 units per minute would 

decrease splanchnic blood flow and 
portal pressure and also decrease sys-
temic effects and related complica-
tions of vasopressin. Thei r control 
rate was better than with intravenous 
administration. Selective infusion of 
the superior mesenteric artery has 
been used for the treatment of bleed-
ing varices from that time. However, 
in some patients infusion of vasopres-
sin is totally unsuccessful and, in our 
small group of patients, there were 
three failures. Most of the therapeu-
tic failures in our group, and in that 
of others have had advanced Child's 
Group C liver disease. These patients 
often had hepatofugal flow through 
arteriovenous shunts within the liver, 
delivering a high pressure to the 
portal system and making control 
more difficult. 

More recently, several investiga-
tions and clinical studies have ques-
tioned the superiority of selective ar-
terial infusion over low-dose intrave-
nous administration for the treat-
ment of variceal bleeding. Barr et 
al,12 in a study of 20 dogs, found 
minimal differences in the hemody-
namic effects of selective superior 
mesenteric artery and intravenous in-
fusion of vasopressin. Low-dose in-
travenous infusions were almost as 
effective as arterial infusions in re-
ducing portal pressure and portal ve-
nous flow. Athanasoulis et al13 have 
given 10 variceal bleeders low-dose 
intravenous systemic infusions of vas-
opressin (0.2 to 0.3 units per minute 
for 48 to 72 hours) with success com-
parable to arterial infusion. More 
clinical investigation is required, but 
intravenous infusion of vasopressin 
may be as efficacious as arterial infu-
sion for the control of variceal bleed-
ing. Nevertheless, it should be noted 
that in several published reports the 
incidence of angiographic identifica-
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tion of arterial bleeding diagnosed as 
variceal bleeding ranged as high as 
50%.14 The use of angiography 
should not be overlooked in making 
the diagnosis of acutely bleeding var-
ices. 

Conclusions 

(1) Angiography of the acutely 
bleeding patient should be per-
formed as soon as possible for accu-
rate localization of the site of bleed-
ing. The use of barium is contraindi-
cated. 

(2) Subselective catheterization 
and infusion of vasopressin near the 
site of hemorrhage allows for optimal 
control, but a trial infusion should be 
attempted. 

(3) If the site of hemorrhage is not 
visualized on the angiogram, prophy-
lactic infusion of vasopressin is not 
warranted. 

(4) Control of variceal bleeding 
probably depends on the degree of 
existing liver disease. Recent investi-
gations suggest that intravenous ad-
ministration may be as effective as 
arterial infusion for the control of 
variceal bleeding. 
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