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Thrombin - an effective treatment for gastric
variceal haemorrhage

S G J Williams, R A Peters, D Westaby

Abstract
The optimum treatment of gastric varices
has still to be defined. Lesser curve
gastric varices may be treated by injection
sclerotherapy, but this has a limited role
in the treatment of fundal gastric varices.
Surgical intervention is commonly needed
but carries a high mortality in patients
with advanced liver disease. This study
evaluated the use of thrombin for the
treatment of gastric varices in 11 consecu-
tive patients (nine with fundal, two with
high lesser curve varices), identified as
having bled from this site. Bovine
thrombin (1000 U/ml) was injected
intravariceally (mean volume 5.5 ml,
range 2-10 ml) producing initial
haemostasis in all 11 cases. Varices were
considered thrombosed or obliterated in
all patients after a median oftwo injection
episodes (range 1-3). After a median
follow up of nine months only one patient
had rebled from a gastric varix. Thrombin
may represent a valuable alternative
injectate for the treatment of gastric
varices.
(Gut 1994; 35: 1287-1289)

In 20-30% of patients with suspected acute
variceal haemorrhage the bleeding point is
within the gastric lumen.1 In most of those
bleeding from gastric varices this will arise
from isolated fundal varices.2 3

Conventional sclerosants have been used to
treat both lesser curve and fundal/cardia
varices, with some evidence of efficacy in
the first group.4 5 Injection sclerotherapy,
however, has yielded poor results for
fundal/cardia gastric varices with serious
complications, including high rebleeding and
death rates.2 4 6 Consequently surgery has been
proposed as the preferred choice.4 57

Recently alternative endoscopic techniques
have been reported including the tissue
adhesives N-butyl-2-cyanoacrylate (histoacryl)
and isobutyl-2-cyanoacrylate (bucrylate),
which have been applied with some success for
fundal varices in uncontrolled series.8 9 Their
use, however, requires considerable attention
to detail to avoid equipment damage and may
produce mucosal damage and bleeding not
dissimilar to sclerosants.9 There are also
two disturbing cases reported of cerebral
embolism directly attributable to tissue
adhesive injection.10 Such neurological com-
plications are not confined to the tissue
adhesives, with an isolated report of a brain
abscess after injection of sclerosants,'1 but the
worrying aspect is the serious nature of the

adverse events in the context of the limited use
of the tissue adhesives.
The use of human and bovine thrombin to

control variceal haemorrhage, either alone, or
in combination with a sclerosing agent has
been proposed.12 13 Initial concerns about
distant and disseminated thrombosis have not
been confirmed although some derangement
of the clotting cascade can be detected upon
detailed analysis. 14
We have evaluated the use of bovine

thrombin in the control of bleeding from
gastric varices.

Patients and methods
All patients presenting, over the 13 month
period to March 1993, with gastric varices
identified as the source of bleeding at the initial
or subsequent endoscopy were entered into an
open trial of treatment with bovine thrombin.
The site of the gastric varix was classified
according to Hosking and Johnson.5

Bleeding was considered to have arisen from
a gastric varix if it was actively bleeding at the
time of initial endoscopy; there was evidence of
recent bleeding (for example, a clot overlying
the varix); the gastric varices were large and
were associated with small oesophageal varices
without stigmata of recent haemorrhage or
there was no other identifiable source of blood
loss.

TECHNICAL ASPECTS
Bovine thrombin (Armour Pharmaceutical Co,
Illinois, USA) reconstituted to 1000 U/ml was
injected intravariceally in 1 ml aliquots, using
a standard sclerotherapy needle (Olympus
NM-1OL) through a flexible endoscope
(Olympus GIF Q20), using the freehand
technique. Either a direct or retroflexed
approach was used as appropriate.
Thrombin injection was started at the site of

haemorrhage, or in those patients who were
not actively bleeding at the perceived source
of bleeding or into the largest varix. In
pedunculated fundal varices there was almost
always one or two prominent areas to be
injected. Further injections were given to cover
the area of the varix, with the volume of
thrombin used dependant on the size of the
varix.

Treatment was repeated at one to two week
intervals until the varices were considered
thrombosed or obliterated.

Obliteration was judged endoscopically if
the varices had either disappeared or signifi-
cantly reduced in size. If doubt remained about
continued patency of the varix a needle was
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TABLE I Patient characteristics

Site

Total Lesser curve Fundus

Patients 11 2 (18%) 9 (82%)
Age (years) Mean- 54 57 48

Range 28-81
Sex (male:female) 9:2
Cause
Alcohol 2 (18%) 2 0
Viral hepatitis 5 (45%) 0 5
Cryptogenic 1 (9%) 0 1
Cystic fibrosis 1 (9%) 0 1
Portal vein thrombosis 1 (9%) 0 1
Schistosomiasis 1 (9%) 0 1

Child's grade
A 5 (56%) 0 5
B 2 (18%) 1 1
C 4 (36%) 1 3

Oesophageal varix size at treatment
Large 4 (36%) 0 4
Small 4 (36%) 1 3
Obliterated 3 (28%) 1 2

Previous oesophageal varix treatment 10 (91%) 2 8
Previous gastric varix treatment 1 (9%) 0 1

advanced into the site of the varix and then
withdrawn.

Associated oesophageal varices were treated
at the follow up endoscopies using endoscopic
banding ligation, which was repeated until the
oesophageal varices had been obliterated.

Results
Forty two patients presented with variceal
bleeding, over the 13 month period to March
1993. In 11 (26%) this was considered to have
arisen from gastric varices.

Table I details the patient characteristics.
The patients had a mean age of 54 years and
were predominantly male (nine male, two
female). Five (45%) had liver disease that was
viral in origin. Five (45%) were Child's grade
A, two (18%) Child's grade B, and four (36%)
were Child's grade C.
Ten (91%) of the patients had previously

had sclerotherapy for oesophageal varices, and
one (9%) had previously had ethanolamine
oleate injected into a fundal gastric varix,
which had been identified as the site of haem-
orrhage. At the time of presentation oeso-

phageal varices were still present in eight
(73%), being assessed as large in half of these
patients (Table I).
At the index bleed four (36%) patients were

actively bleeding, three from fundal gastric
varices and one from lesser curve gastric
varices. Seven (63%) had spontaneously
stopped bleeding (six had bled from
fundal/greater curve varices and one from
lesser curve varices). In one of the patients who
was actively bleeding views of the fundus were

obscured by an adherent blood clot, but it was
clear that bleeding had originated from fundal
varices at the subsequent endoscopy.

TABLE II Treatment details

Site

Total Lesser curve Fundus

Patients 11 2 9
No of injection episodes 20 5 15
Mean volume thrombin used (ml) 5-5 5.9 5
Range (ml) 2-10 4-10 2-10

Haemostasis for the presenting episode was
achieved in all patients with a single session of
thrombin injection. The patients had a total of
20 injection sessions with a median of two
injections (range 1-3) per patient to achieve
obliteration. The mean volume of thrombin
injected was 5.5 ml (5500 U/ml) per session
(Table II).

REBLEEDING
Rebleeding during the same admission
occurred in one patient from a friable gastro-
oesophageal junction distant from the treated
gastric varix. Late rebleeding (follow up 6-13
months, median 9 months), occurred in two
patients. One rebled from oesophageal varices
and the other rebled from lesser curve gastric
varices during the preterminal phase of severe
alcoholic hepatitis (Table III).

COMPLICATIONS
Apart from rebleeding no clinically significant
major/minor complications attributable to
bovine thrombin injection were recorded.

Discussion
The treatment of gastric varices remains
controversial7 but our results suggest that
thrombin is an effective treatment for the short
and medium term control of bleeding from
gastric varices.
Thrombin proved straightforward to inject

in the acute setting, and requires few injection
sessions (median 2; range 1-3) to achieve
luminal obliteration. It is, however, acknow-
ledged that only four of our patients could be
identified as actively bleeding at the time of the
initial endoscopy. One of these patients was
not identified as having bled from fundal
gastric varices at the initial endoscopy because
of limited views of the fundus. This problem is
well reported in patients bleeding from gastric
varices,15 and represents an important limita-
tion to accurate diagnosis and direction of
treatment.
The safety of intravarix bovine thrombin

has been suggested in other reports and in
particular there is no evidence to support
thrombosis distant from the site of injection.'3
One important advantage of this approach is

the absence of any mucosal damage and
ulceration after the injection that is charac-
teristic of sclerosants'6 and tissue adhesives.9
This permitted the use of multiple injections to
thrombose the varices. Although rebleeding
resulting from mucosal damage is reported to
be uncommon and easily controlled after the
use of tissue adhesives9 the use of thrombin
removes one of the important causes of
rebleeding after previous endoscopic treat-
ment. 17
The longterm efficacy of thrombin is

unknown but our results show effective control
of bleeding up to 13 months after the initial
injection session without evidence, in those
patients who had a subsequent endoscopy, of
varix recurrence.
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TABLE III Rebleeding details

Site

Total Lesser curve Fundus

Early rebleed (before discharge) 1 0 1*
Late rebleed (after discharge) 2 2* 0

*Two patients rebled from sites distant from gastric varices-one early rebleed from a friable
gastro-oesophageal junction and one late rebleed from oesophageal varices.

Overall thrombin seems to be a safe and
simple agent to use for controlling active
gastric variceal bleeding as well as providing
longer term protection against rebleeding.
There would seem to be advantages for the
use of thrombin compared with sclerosants as
well as the tissue adhesives both of which
produce mucosal damage. There is the
additional problem of the toxicity of the tissue
adhesives. 10
The ability, however, to attain adequate

vision (particularly for fundal variceal
bleeding) will remain a limitation for any
endoscopic treatment. In such circumstances
failure of the endoscopic approach should be
recognised with recourse to surgery or perhaps
transjugular intrahepatic portal systemic
shunts. 18
The data presented in this paper have previously been
presented, in abstract form, at the British Society of
Gastroenterology (Gut 1993; 34 (suppl 1): S48).

1 Mitchell KJ, MacDougall BRD, Silk DBA, Williams R. A
prospective reappraisal of emergency endoscopy in
patients with portal hypertension. Scand 7 Gastroenterol
1982; 17: 965-8.

2 Korula J, Chin K, Ko Y, Yamada S. Demonstration of two
distinct subsets of gastric varices. Observations during a

7-year study on endoscopic therapy. Dig Dis Sci 1991; 36:
303-9.

3 Mathur SK, Dalvi AN, Someshwar V, Supe AN,
Ramakantan R. Endoscopic and radiological appraisal of
gastric varices. Brj Surg 1990; 77: 432-5.

4 Gimson AES, Westaby D, Williams R. Endoscopic
sclerotherapy in the management of gastric variceal
haemorrhage. JHepatol 1991; 13: 274-8.

5 Hosking S, Johnson A, Gastric varices: a proposed classi-
fication leading to management. Br Jf Surg 1988; 75:
195-6.

6 Trudeau W, Prindiville T. Endoscopic injection sclerosis in
bleeding gastric varices. Gastrointest Endosc 1986; 32:
264-8.

7 Merican I, Burroughs AK. Gastric varices. Eur J Gastro-
enterol Hepatol 1992; 4: 511-20.

8 Soehendra N, Grimm H, Nam V, Berger N. N-Butyl-2-
cyanoacrylate: a supplement to endoscopic sclerotherapy.
Endoscopy 1987; 19: 221-4.

9 Ramond M-J, Valla D, Mosnier J-F, et al. Successful
endoscopic obturation of gastric varices with butyl cyano-
acrylate. Hepatology 1989; 10: 488-93.

10 See A, Florent C, Lamy P, et al. Accidents vasculaires
cerebaux apres obturation endoscopique des varices
oesophagiennes par l'Isobutyl-2-cyanoacrylate chez deux
malades. Gastroenterol Clin Biol 1986; 10: 604-7.

11 Cohen FL, Koemer RS, Taub SJ. Solitary brain abscess
following injection sclerosis of oesophageal varices.
GastrointestEndosc 1985; 31: 331-3.

12 Kitano S, Hashizume M, Yagama H, et al. Human throm-
bin plus 5 per cent ethanolamine oleate injected to scle-
rose oesophageal varices: a prospective randomised trial.
BrJ Surg 1989; 76: 715-8.

13 Snobl J, Van Buuren HR, Van Blankestein M. Endoscopic
injection therapy using thrombin: an effective and safe
method for controlling oesophagogastric variceal
bleeding. Gastroenterology, 1992; 102: A891.

14 Fugii Y, Sugawa C, Ozawa C. Haemostasis activation
during esophageal variceal sclerotherapy with thrombin in
cirrhotics. Am Surg 1991; 57: 222-5.

15 Madsen MS, Petersen TH, Sommer H. Segmental
hypertension. Ann Surg 1986; 204: 72-7.

16 The Copenhagen Esophageal Varices Sclerotherapy
Project: sclerotherapy after first variceal haemorrhage in
cirrhosis. A randomised multicenter trial. N Engl J Med
1984; 311: 1594-600.

17 Polson RJ, Westaby D, Gimson AES, et al. Sucralfate for
the prevention of early rebleeding following injection
sclerotherapy for esophageal varices. Hepatology 1989; 10:
279-83.

18 Conn HO. Transjugular intrahepatic portal-systemic
shunts: the state of the art. HepatologAy 1993; 17:
148-58.

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://gut.bm

j.com
/

G
ut: first published as 10.1136/gut.35.9.1287 on 1 S

eptem
ber 1994. D

ow
nloaded from

 

http://gut.bmj.com/

