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Over the past 20 years, an endoscopy has become an
integral part of the treatment for variceal-related bleeding
disorders of the GI tract. There are essentially 2 effective
endoscopic therapies: mechanical therapy via banding
ligation and injection therapy. Of the injection therapies,
sclerosants and tissue adhesives are the most studied.
The appeal of injection therapy is its simplicity, portability,
and affordability. The basic mechanisms of action of these
solutions include sclerosis, thrombosis (via endogenous
clotting mechanisms or the formation of a plastic cast),
and vascular tamponade. This review will summarize the
indications, technique, and the most current data that
support the use of endoscopic injection therapies on
variceal-related–bleeding GI disorders.

REVIEW METHODOLOGY

Key words, including ‘‘endoscopic injection,’’ ‘‘gastroin-
testinal bleeding,’’ and ‘‘varices,’’ and with limits to human
clinical studies in English, were used to search the PUBMED
database through May 2006. A manual search of citations
from relevant articles was also performed. The strength of
reported evidence based on reviewed studies were ranked
according to ‘‘Evidence based gastroenterology and hepa-
tology’’ (Appendix 1).1

ESOPHAGEAL VARICES

Variceal hemorrhage is responsible for up to 10% of
upper-GI bleeding.2 Among patients with cirrhosis, mortality
attributed to bleeding from varices is as high as 50%.3

Rebleeding is common without intervention and is highest
during the first 6 weeks, necessitating a reliable secondary
prophylaxis strategy.4 Injection therapy has been studied
in primary prophylaxis, acute hemostasis, and secondary
prophylaxis.

Sclerosants
Sclerosants are the most commonly used injection

agent in treating esophageal varices. As an injection therapy,

See CME section; p. 308.
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they are easily available, simple to use, and less costly
than alternative therapies.5,6 Sclerotherapy was first de-
scribed in 1939 by Crafoord and Freckner, and the first
randomized trials to show efficacy in hemostasis and
improvement in survival took place in the early 1980s.5,7,8

Although the current consensus of evidence favors
endoscopic variceal ligation in treating esophageal varices,
injection sclerotherapy remains an effective endoscopic
treatment (Table 1).9

Sclerosants used to treat varices include sodium morrh-
uate, 5% ethanolamine oleate, 1% polidocanol, absolute
ethanol, sodium tetradecyl sulfate, hypertonic glucose,
and 3% phenol.6,10-13 No particular agent has demon-
strated superiority, and, as a consequence, different agents
are used throughout various parts of the world. Sodium
tetradecyl sulfate and sodium morrhuate are popular in
the United States, whereas ethanolamine oleate is popular
in Europe. In countries with limited resources, absolute
ethanol remains popular, because of its relative affordability,
despite concerns of severe esophageal ulceration and
stenosis related to its use.5,14,15

Unlike endoscopic variceal ligation, there is no accepted
standard technique for the injection of sclerosants. One
common disparity of opinion lies between intravariceal
and paravariceal injection. In the intravariceal technique,
sclerosant is injected directly into the varix. In general,
the first injection of 1 to 2 mL is placed 1 cm below the ac-
tive bleeding site, if that site is identified. All visible varices
are then injected with 1 to 2 mL of sclerosant at the gastro-
esophageal (GE) junction. More proximally, injections are
placed in 3-cm to 5-cm intervals up to 10 cm from the GE
junction, unless an even more proximal bleeding site is
identified. The advantage of sclerotherapy is rapid throm-
bosis, which leads to subsequent hemostasis and fibrosis.
Approximately 10 to 20 mL of sclerosant is used per session,
based on the size and number of varices.5 Ethanol is an
exception in that injection of no more than a 4-mL volume
is recommended in an intravariceal fashion.14

In the paravariceal technique, 1 to 2 mL of sclerosant is
injected in the submucosa adjacent to the visible varices.
The first injection starts at the GE junction and can be re-
peated circumferentially and proximally up to 10 cm, up
to 20 to 50 times during a single or several sessions. The sub-
sequent inflammation and fibrosis around the vessel wall
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TABLE 1. Summary of various injection therapies in the treatment of variceal-related bleeding GI disorders and level of evidence

Injection therapy Acute hemostasis, % Rebleeding, %

Level of evidence,

grade*

1) Esophageal varices

a) Sclerosants5,7,8,10-13,25-41,43-46,55,57-61 70-100 9-39 A

b) N-butyl-2-cyanoacrylate80-85 84-100 28 A

c) Fibrin glue88 Not reported 28 A

2) Gastric varices

a) Sclerosants96,98-100 52-67 25-43 A

b) N-butyl-2-cyanoacrylate94,99,100,102-108 58-100 0-40 A

c) 2-octyl-cyanoacrylate115 100 4 B

d) Thrombin117-119 75 25 B

e) Fibrin glue120,121 70-93 0-26 B

3) Rectal varices

a) Sclerosants125-128 Case reports Case reports C

b) N-butyl-2-cyanoacrylate129,130 Case reports Case reports C

*For grading of recommendations and level of evidence see Appendix 1.
controls bleeding while allowing for portal decompression
by preserving vessel patency.15,16 In a randomized trial of 54
patients, the intravariceal technique was superior to the
paravariceal technique in acute hemostasis (91% vs 18.7%,
absolute risk reduction [ARR] 0.72, number needed to treat
[NNT] 1.4), and total variceal obliteration.17 It is important
to note, however, that endoscopists may not be able to dis-
tinguish an intravariceal injection from a paravariceal injec-
tion. In one study that used radiographic confirmation, 44%
of intended intravariceal injections were actually paravari-
ceal.18 In a recent study, EUS-guided sclerotherapy targeted
at collateral veins was compared with standard intravariceal
sclerotherapy with 2.5% ethanolamine. Of 50 randomized
patients, there was a trend toward fewer variceal recur-
rences with the EUS-guided treatment (8% vs 17%), and
the presence of collateral veins was associated with variceal
recurrence (P Z.003).19

Commonly used needles for injection generally include
23-gauge to 25-gauge needles that are no longer than 5
mm from the catheter tip. Longer needles are associated
with an increased risk of bacteremia.20 The freehand tech-
nique of using the flexible endoscope without an overtube
is now more popular, in part, because the overtube has
been associated with more complications.21,22 Intervals
between sclerotherapy sessions to obliterate varices vary.
Commonly reported frequencies range from 1 to 3 weeks,
for an average of 3 to 6 sessions. More frequent intervals
are associated with less rebleeding and faster eradication
of varices but more mucosal ulceration.23,24 Finally, there
is no current standard concentration for each sclerosant
that would provide the lowest rebleeding rate concur-
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rently with the lowest ulceration rate. In many ways, endo-
scopic injection sclerotherapy is a highly individualized
technique, which, in turn, likely explains the variable
results noted in the treatment of esophageal varices.

Sclerosants are not recommended for the primary pro-
phylaxis of esophageal varices. Although there are many
randomized-controlled trials to support prophylactic scle-
rotherapy, the results are variable.25-38 There are 3 meta-
analyses of sclerotherapy for primary prophylaxis of
bleeding. Because of significant heterogeneity between
the trials included in these meta-analyses, it is not possi-
ble to reliably interpret the meta-analysis results.39-41 One
study, of 98 patients, was terminated early because of ex-
cess deaths in the treated group.42 Alternative treatments
with fewer complications include beta-blockers and endo-
scopic variceal ligation.21,41

Sclerosants are effective in controlling active variceal
bleeding but are less favored than variceal ligation because
of associated complications. Sclerotherapy can control
acute variceal bleeding in 70% to 100% of cases.41 In
more experienced hands, hemostasis can be achieved in
more than 90% of cases.4 However, in a meta-analysis by
Laine and Cook,9 endoscopic variceal ligation therapy sig-
nificantly reduced rebleeding (odds ratio [OR] 0.52, 95%
CI, 0.37-0.74), mortality (OR 0.67, 95% CI, 0.46-0.98), the
frequency of esophageal strictures (OR 0.10, 95% CI,
0.03-0.29), and the number of sessions (2.2 fewer sessions,
95% CI, 0.9-3.5) required to achieve variceal obliteration
when compared with injection sclerotherapy.

The combination of variceal ligation and injection scle-
rotherapy confers significant advantages when compared
www.giejournal.org
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with sclerotherapy alone, by decreasing complications, re-
bleeding, the number of sessions to achieve eradication,
and variceal recurrence rates.43-46 Studies that compared
combination therapy with variceal ligation alone did not
find similar advantages.47-52 Such studies suggest that vari-
ceal ligation alone is sufficient for the treatment of esoph-
ageal varices. However, sclerotherapy may play a role in
treating small varices, and perhaps collateral veins, which
are too small for ligation. In one study, varices were treated
first by ligation until reduced to grade 2 and then were
treated with injection sclerotherapy. This sequential combi-
nation of therapy demonstrated improved eradication
rates and decreased mortality, rebleeding rates, and vari-
ceal recurrence rates.53-55 Pharmacologic therapy with va-
soactive drugs, including octreotide and somatostatin,
should be added to endoscopic therapy to improve control
of active bleeding and to maintain short-term hemostasis.56

After hemostasis is achieved in bleeding varices, the
chance of rebleeding without further intervention ranges
from 47% to 84% over a 1-year to 2-year period.41 Because
of this, secondary prophylaxis to prevent rebleeding is in-
dicated, and sclerotherapy can reduce rebleeding.57-61 In
a meta-analysis of 8 trials, sclerotherapy compared with
no treatment significantly reduced rebleeding (OR 0.62,
95% CI, 0.49-0.79) and mortality (OR 0.77, 95% CI, 0.68-
0.98). When compared with beta-blockers, sclerotherapy
significantly reduced variceal rebleeding (OR 0.66, 95%
CI, 0.50-0.88) but not mortality (OR 0.96, 95% CI, 0.71-
1.28) in a meta-analysis of 9 trials.41 Another meta-analysis
that compared sclerotherapy and beta-blockers reported
similar results with a previous meta-analysis. In this analy-
sis, sclerotherapy reduced rebleeding more than propran-
olol did, with an ARR of 0.17 (OR 0.5; 95% CI, 0.36-0.69)
but had more adverse effects. When reported in the trials,
the investigators calculated 113 adverse events with sclero-
therapy compared with 52 with propranolol. Twenty-seven
of the 113 events in the sclerotherapy group were consid-
ered severe versus 15 events in the propranolol group.62

Rebleeding commonly occurs early after the initial
bleeding episode and usually occurs before obliteration
is achieved. Based on a meta-analysis of 2 trials, a combina-
tion of sclerotherapy and beta-blockers is superior to beta-
blockers alone in reducing rebleeding (OR 0.49, 95% CI,
0.27-0.89) and mortality (OR 0.52, 95% CI, 0.28-0.95).41 In-
terestingly, studies that compared combination therapy
with sclerotherapy alone have been mixed. The addition
of propranolol to sclerotherapy was studied in several tri-
als, and only 3 studies demonstrated a significant reduction
in rebleeding, and no studies demonstrated an improve-
ment in survival. In these 3 studies, the OR ranged from
0.11 to 0.41, with a 95% CI range of 0.03 to 0.99.63-65 Failure
to appreciate a significant benefit with the addition of beta-
blocker may be because of an inadequate lowering of the
hepatic venous pressure gradient.66 These results further
support sclerotherapy as superior to beta-blockers in the
secondary prophylaxis of esophageal variceal bleeding.
www.giejournal.org
Endoscopic variceal ligation is preferred to sclerother-
apy for the secondary prophylaxis of varices. Several trials
compared the two techniques, and some trials found sig-
nificantly less rebleeding (ARR 0.21-0.23, NNT 4.3-4.7)
and fewer complications (ARR 0.20-0.33, NNT 3-5), and 1
trial showed a statistically significant improvement in
survival (ARR 0.17, NNT 5.9) over a follow-up period of
10 to 27 months.67-70 The meta-analysis by Laine and
Cook,9 mentioned earlier, also concluded that variceal li-
gation significantly reduced the rebleeding (OR 0.52,
95% CI, 0.37-0.74), the risk of stricture formation (OR
0.10, 95% CI, 0.03-0.29), and the mortality rate compared
with sclerotherapy (OR 0.67, 95% CI, 0.46-0.98). Oblitera-
tion with sclerotherapy, however, is associated with a lower
recurrence compared with endoscopic variceal ligation. In
a study by de la Pena et al,71 variceal recurrence at 1 year
was 47% and 23% (ARR 0.24, NNT 4.2) for variceal ligation
and sclerotherapy, respectively. At 3 years, the recurrence
rate was 92% and 55% (ARR 0.37, NNT 2.7), respectively.

Complications with sclerosants are an important reason
why they are less popular (Table 2). Immediate complica-
tions are common, transient, and generally require no
treatment. They include substernal chest pain, low-grade

TABLE 2. Summary of complications of sclerotherapy

associated with variceal bleeding

Complications of sclerotherapy

Immediate

Substernal chest pain

Low-grade fever

Dysphagia

Pleural effusion

Chest radiographic changes

Delayed

Mucosal ulceration

Esophageal strictures

Perforation

Acute respiratory distress syndrome

Pneumothorax

Chylothorax

Pericarditis

Mediastinitis

Fistulas

Esophageal motility disorders

Spinal-cord paralysis

Mesenteric venous thrombosis

Bacteremia
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fever, temporary dysphagia, pleural effusion, and nonspe-
cific transient chest radiographic changes. The most com-
mon delayed complication is mucosal ulceration, which
occurs in up to 90% of patients. Up to 20% of these ulcers
can bleed.72 Other delayed and infrequent complications
include esophageal strictures, perforation, acute respira-
tory distress syndrome, pneumothorax, chylothorax,
pericarditis, mediastinitis, fistulas, pleural effusions,
esophageal motility disorders, spinal cord paralysis, and
mesenteric venous thrombosis.73-75 Transient bacteremia
can occur in up to 35% of patients76,77; antibiotic prophy-
laxis is thus recommended for patients with cardiac valvu-
lar disease and for those with ascites.78

Tissue adhesives
Tissue adhesives, including cyanoacrylate-based glue,

fibrin glue, and thrombin, have been used outside the
United States for the treatment of variceal bleeding. At
present, cyanoacrylate-based agents are not approved for
endoscopic use by the U.S. Food and Drug Administra-
tion. Two versions of N-butyl-2-cyanoacrylate that have
been studied for endoscopic use (Histoacryl [Braun, Mel-
sungen, Germany] and Glubran [GEM S.r.l., Viareggio,
Italy]) are available in Europe. Cyanoacrylate-based glue
treats GI bleeding by polymerization of the liquid glue
to a plastic cast, which occurs rapidly and independent
of the coagulation cascade. To prevent damage to the
endoscope, it has been recommended that silicone oil be
applied to the tip of the endoscope. Cyanoacrylate should
be mixed with lipiodol, an oily contrast agent, in a ratio of
1:1 to 1:1.5, to delay polymerization by approximately
20 seconds. Before injecting the mixture, lipiodol is in-
jected first, through the catheter, to prevent adhesion.
Because the viscosity of cyanoacrylate increases with lip-
iodol, rapid injection requires a Luer lock to connect the
syringe to the injection catheter to prevent spraying.
With a large bore (21-22 gauge) sclerotherapy needle,
the bleeding site or vessel is punctured and 0.5 to 1.0
mL is administered and is rapidly followed by distilled
water or normal saline solution to flush out any remain-
ing cyanoacrylate in the injection catheter. Suctioning
should be avoided for 20 seconds after injection to pre-
vent cyanoacrylate adherence. A few weeks later, success-
ful injection therapy will cause varix necrosis and
extrusion of the solid plug from the lumen tract.5,79

N-butyl-2-cyanoacrylate was studied in the treatment of
esophageal varices in a few small randomized-controlled
trials. When compared with various sclerosants, cyanoac-
rylate had an initial hemostasis rate of 84% to 100%,
with the highest reported rebleeding rate of 28% over
30 days. In all 3 studies, cyanoacrylate performed equally
to sclerosants, and one study demonstrated an absolute
reduction in the in-hospital mortality rate of 39%.80-82

The addition of cyanoacrylate to sclerosants in larger vari-
ces may also promote hemostasis, minimize rebleeding,
and improve survival.83-85 The role for cyanoacrylate in
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secondary and primary prophylaxis is unclear. In a random-
ized-controlled trial, cyanoacrylate was compared with
propranolol for secondary prophylaxis. No differences in
rebleeding or survival were observed, but more complica-
tions occurred in the cyanoacrylate-treated group.86 The
most common, and potentially fatal, complication is sys-
temic embolization.74,79,87

The use of fibrin glue in the treatment of bleeding
esophageal varices is limited. In one small randomized-
controlled trial, fibrin glue was compared with 1% polido-
canol. Significantly less rebleeding, fewer complications,
and increased survival over 28 days were observed in
the fibrin glue–treated group.88 The use of thrombin
alone to treat esophageal varices has not been reported.
Two studies evaluated thrombin as a ‘‘cocktail’’ combined
with 1% sodium tetradecyl sulfate and cefazolin, and one
study evaluated the addition of thrombin to 5% ethanol-
amine.89-91 Although these studies suggest that the addi-
tion of thrombin is safe and effective, no further studies
in the past 15 years have been reported.

Sclerosants remain the most studied injectable agents
for the treatment and prevention of bleeding from esoph-
ageal varices. Although generally effective, the data are
heterogeneous, because of various injectable solutions
and techniques. Because of reduced complication rates,
variceal banding ligation is considered the preferred
first-line treatment. Yet, tissue adhesives offer a promising
alternative and warrant further studies.

GASTRIC VARICES

Gastric varices are less common than esophageal vari-
ces but may be present in up to 20% of patients with por-
tal hypertension, and 4% to 65% of gastric varices will
bleed over 2 years.92,93 Variceal ligation has performed
well in esophageal varices; however, results with gastric
varices are not as favorable.94 Bleeding is commonly
more profound and difficult to control. Gastric varices ex-
ist in connection with esophageal varices as 2 types: GE
varices type 1 (GOV1) are found in the lesser curvature,
and GE varices type 2 (GOV2) are found in the cardia. Iso-
lated gastric varices (IGV) exist as 2 types: IGV1 are lo-
cated in the fundus, and IGV2 are sporadic. These
distinctions are important in predicting the frequency of
bleeding and the response to treatment.92

Sclerosants
Compared with the experience with esophageal vari-

ces, sclerosants have had less success in the treatment
of gastric varices,95 because they are associated with
a high incidence of complications, eg, gastric ulcerations
and perforation, and recurrent bleeding rates of 37% to
53%.92,95 Sclerosants that were described in the treatment
of gastric varices include 5% ethanolamine oleate, abso-
lute ethanol, and 1% polidocanol.96-98 The use of sodium
www.giejournal.org
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Figure 1. A, A spurting gastric varix in the gastric cardia of a 42-year-old man with hepatitis B–related cirrhosis. B, A total of 10 mL sodium morrhuate

was injected at and around the bleeding site. C, The spurting hemorrhage ceased, and slow residual oozing remained. The patient subsequently had an

interventional radiology evaluation, which showed no further bleeding.
morrhuate in the treatment of an active spurting gastric
varix in the cardia is illustrated in Figure 1. In prospective
studies, 5% ethanolamine had a hemostasis rate of 52% to
67%, a rebleeding rate of 25% to 43%, and a mortality rate
of 67% over 1 year.96,99 Absolute ethanol was compared
with cyanoacrylate in a small randomized-controlled trial
of patients with isolated fundal varices. Although cyanoac-
rylate had a significantly higher rate of variceal obliteration
(ARR 0.66, NNT 1.5), there was no significant difference in
acute hemostasis. Ethanol controlled 62% (compared with
89% in cyanoacrylate) of bleeding varices and obliterated
44% of varices.100 These results were similar to a previous
case series of patients treated with ethanol. Ethanol con-
trolled 66% of bleeding varices, and the obliteration rate
varied according to the location of the varix: GOV1 and
GOV2 had higher obliteration rates than fundal varices.
Moreover, rebleeding was higher in the fundal varices.98

Sclerotherapy is more successful with GOV than with
IGV.95,98,101 In a case series of 56 patients, 1% polidocanol
was studied in combination with variceal ligation.97 In this
study, this combination achieved 100% hemostasis, 100%
obliteration of varices, and a rebleeding rate of 3.6%.
Based on these results, the role of sclerotherapy in treat-
ing gastric varices is limited. Patients with GOV may have
a higher chance of success with sclerotherapy than those
patients with fundal varices.

Tissue adhesives
One of the first descriptions of the use of N-butyl-2-

cyanoacrylate for the treatment of bleeding gastric varices
was in 1987, when, in a series of 200 patients, Soehendra
et al102 described reducing the mortality rate from 30% to
17% compared with historical controls. Through multiple
case series, cyanoacrylate has had a hemostasis rate of
58% to 100% and a rebleeding rate of 0% to 40%.103-108

In one prospective randomized study of 60 patients, cya-
noacrylate was significantly superior to band ligation in
achieving initial hemostasis (ARR 0.42, NNT 2.4) and de-
creased rebleeding (ARR 0.23, NNT 4.3). However, rates
of obliteration were similar.94 In another prospective
www.giejournal.org
study, of 38 patients, cyanoacrylate was significantly supe-
rior to 5% ethanolamine in hemostasis and the need for
surgery but with no difference in survival.99 As mentioned
earlier in the use of ethanol for gastric varices, a prospec-
tive study of 37 patients that compared cyanoacrylate with
ethanol, showed cyanoacrylate to have a significantly
higher rate of variceal obliteration (ARR 0.66, NNT 1.5)
in a significantly shorter period of time (mean � SD,
2.0 � 1.6 weeks vs 4.7 � 3.2 weeks; P ! .05). Cyanoacry-
late had a higher rate of hemostasis (89% vs 62%) but
this was not significant.100 Complications in the treatment
of gastric varices with cyanoacrylate are similar to the ex-
periences noted in the treatment of esophageal varices
and peptic ulcers. Although not common with experi-
enced physicians, major complications can arise; they en-
tail early polymerization, which leads to needle adhesion
to the varix, embolization, abscess formation, esophageal
perforation, peritoneal cavity extravasation, and splenic
infarction.94,109-114

Because N-butyl-2-cyanoacrylate is not available in the
United States, there is interest in studying the efficacy of
an analog, 2-octyl-cyanoacrylate, (Dermabond; Ethicon,
Somerville, NJ) for the treatment of gastric varices. Derma-
bond is approved in the United States for skin closure, but
Rengstorff and Binmoeller115 reported its use in 25 pa-
tients with gastric varices. In 3 patients with actively bleed-
ing varices, immediate hemostasis was achieved in 100%.
The rebleeding rate was 4% over 11 months, and no signif-
icant procedure-related complications were noted.115

However, pulmonary embolization with Dermabond has
been reported.116

Thrombin has been studied in the treatment of bleed-
ing gastric varices. Compared with cyanoacrylate, throm-
bin is appealing, because it is technically simpler to
administer and may have fewer complications. However,
thrombin is expensive and includes the potential for the
transmission of infection, particularly when bovine throm-
bin is used. The injection technique is similar to that de-
scribed above for the treatment of bleeding ulcers.
Williams et al117 injected 1000 units of bovine thrombin
Volume 67, No. 2 : 2008 GASTROINTESTINAL ENDOSCOPY 317
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in 11 patients with gastric varices by using the intravariceal
method. Hemostasis was achieved in all 11 patients, with
rebleeding experienced in only 1 patient over 9 months.
Another case series of 52 patients had similar findings.118

Recently, in a case series of 12 patients with gastric varices
who were treated with human thrombin, hemostasis was
observed in 75% of the patients. The rebleeding rate
was 25%, and there was 1 bleeding-related mortality, with-
out any thrombin-related complications or adverse events
observed.119

There are 2 case series on the use of fibrin glue for the
treatment of gastric varices. In one series, of 15 patients
treated with fibrin glue (Beriplast; Aventis Behring Ltd,
Marburg, Germany), hemostasis was accomplished in
93% of patients, the rebleeding rate was 26%, and the
30-day mortality rate was 6.7%.120 In the other series, of
10 patients, when using Beriplast, hemostasis was
achieved in 70% of patients.121

There is a need for better endoscopic injection therapies
for the treatment of gastric varices. Sclerosants have limited
efficacy and appear best for patients who have GOV. Similar
to esophageal varices, complications from sclerosant ther-
apy is another limitation. Tissue adhesives, particularly
cyanoacrylate-based glues, warrant further investigation.

RECTAL VARICES

Approximately 43% to 78% of patients with portal hy-
pertension will have rectal varices seen during an endos-
copy.122,123 Although bleeding from rectal varices is rare,
it can be massive and fatal.124 Currently, there is no stan-
dard treatment for rectal varices, and evidence to support
the use of endoscopic injection therapies is limited to case
reports. Four case reports of the use of sclerosants and 2
case reports on the use of N-butyl-2-cyanoacrylate demon-
strated efficacy in treating rectal varices.125-130 Further
studies are needed.

CONCLUSIONS

Injection therapy for bleeding variceal-related GI disor-
ders can be safe and effective (Table 1, Appendix 2). In
esophageal varices, sclerosants are effective but limited
by several complications. Endoscopic variceal band liga-
tion and nonendoscopic medical therapy are the favored
initial treatments for bleeding esophageal varices. Tissue
adhesives, particularly cyanoacrylate-based compounds,
are effective but can be limited by complications as well.
Sclerosants are less effective in the treatment of gastric
varices than of esophageal varices, and tissue adhesives,
particularly cyanoacrylate–based glue, appear to be more
effective. However, cyanoacrylate-based glue is not yet ap-
proved for endoscopic use in the United States and has
potentially serious complications. Further investigation
of these compounds is needed, particularly for gastric
318 GASTROINTESTINAL ENDOSCOPY Volume 67, No. 2 : 2008
and rectal varices when sclerosant therapy is of limited
benefit.
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APPENDIX 1

Grading of recommendations and level of evidence*

Grade A
d Evidence from large randomized clinical trials (RCT) or systematic reviews (including meta-analyses) of

multiple randomized trials, which collectively have at least as much data as a single well-defined trial.
d Evidence from at least one ‘‘all or none’’ high-quality cohort study; in which all patients died/failed with

conventional therapy and some survived/succeeded with the new therapy (eg, chemotherapy for
tuberculosis, meningitis, or defibrillation for ventricular fibrillation); or in which many died/failed with
conventional therapy and none died/failed with the new therapy (eg, penicillin for pneumococcal
infections).

d Evidence from at least one moderate-sized RCT or meta-analysis of small trials, which collectively only has
a moderate number of patients.

d Evidence from at least one RCT.

Grade B
d Evidence from at least one high-quality study of nonrandomized cohorts who did and did not receive the

new therapy.
d Evidence from at least one high-quality case control study.
d Evidence from at least one high-quality case series.

Grade C
d Opinions from experts, without reference or access to any of the foregoing (eg, argument from

physiology, bench research, or first principles).

*From Ref. 1.

APPENDIX 2

General instructions for commonly used injection techniques for variceal-related GI bleeding

1. Sclerosants (1% polidocanol, 5% ethanolamine oleate, 3% sodium tetradecyl sulfate, sodium morrhuate,
and 3% phenol)
Indication: Esophageal varices

Gastric varices
Rectal varices

For variceal bleeding:
a) Choose premade dilution of preferred sclerosant.
b) Inject with standard disposable injection needle (21-25 gauge) no longer than 5 mm.
Intravariceal technique: (esophageal)

i) Inject 1 to 2 mL directly into varix 1 cm below bleeding site.
ii) Inject 1 to 2 mL into all visible varices at the GE junction.
iii) Inject proximally in 3-cm to 5-cm intervals, up to 10 cm from GE junction.
iv) Approximately 10 to 20 mL is used per session based on size/number of varices.

Paravariceal technique: (esophageal)
i) Inject 1 to 2 mL in the submucosa adjacent to visible varices at the GE junction.
ii) Inject proximally up to 20 to 50 times, up to 10 cm from the GE junction.

c) Intervals between sessions range from 1 to 3 weeks for 3 to 6 sessions.
d) In the treatment of gastric and rectal varices, larger amounts (up to 10 mL) of sclerosants may

be required to obliterate varices. Caution is recommended, because larger volumes of sclerosants
are associated with more complications.

(continued on next page)
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2. Ethanol
Indication: Esophageal varices

Gastric varices
For variceal bleeding:

a) Inject with standard disposable injection needle (21-25 gauge).
b) Follow intravariceal/paravariceal technique injecting 0.1-mL to 0.2-mL aliquots.
c) Limit ethanol to 4 mL per session to minimize complications.

3. Thrombin
Indication: Gastric varices

a) Bovine thrombin is delivered as dry powder vial that can be reconstituted with distilled water into
3.5 mL of 1000 international units. Human thrombin can be obtained locally through a blood bank
or commercially.

b) Inject with standard disposable injection needle (21-25 gauge)
c) Inject 1-mL aliquots directly into the bleeding varix.

4. Fibrin glue
Commercial products:

Tisseel (Baxter, Westlake Village, Calif)
Hemaseel (Hemacure, Sarasota, Fla)
Beriplast (Aventis Behring Ltd, Marburg, Germany),

Indication: Esophageal varices
Gastric varices

a) Double-lumen injection needle is recommended to prevent mixing of fibrinogen and thrombin
to prevent premature fibrogenesis.

b) Inject 1-mL aliquots of each substrate 2 to 3 mm from the bleeding site in 4 quadrants in
nonvariceal bleeding and directly into the varix in variceal bleeding.

c) If a double-lumen needle not available, then flush a standard injection needle with 1 mL of saline
solution before and after injection of fibrinogen and thrombin.

5. N-butyl-2-cyanoacrylate
Commercial products:

Histoacryl (Braun, Melsungen, Germany)
Glubran (GEM S.r.l., Viareggio, Italy)
Not available in the United States

Indication: Esophageal varices
Gastric varices
Rectal varices

a) Apply silicone oil to tip of the endoscope and suction through the working channel.
b) Premix cyanoacrylate with lipiodol in a ratio of 1:1 to 1:1.5 to delay polymerization by

approximately 20 seconds.
c) Inject (with a 21-gauge to 22-gauge needle) lipiodol through the catheter before injecting

the cyanoacrylate mixture.
d) Inject by using a Luer lock to prevent spraying of mixture.
e) Inject 0.5 to 1.0 mL of mixture through a large-bore injection needle at the bleeding site

or into the vessel.
f) Immediately inject distilled water or normal saline solution to flush any remaining cyanoacrylate

in the injection catheter.
g) Avoid suctioning for 20 seconds after injection to prevent endoscope damage.
h) Success will cause varix necrosis and extrusion of the solid plug from the lumen tract

a few weeks later.

APPENDIX 2 (continued)
www.giejournal.org Volume 67, No. 2 : 2008 GASTROINTESTINAL ENDOSCOPY 323


	Injection therapies for variceal bleeding disorders of the GI tract
	Review methodology
	Esophageal varices
	Sclerosants
	Tissue adhesives

	Gastric varices
	Sclerosants
	Tissue adhesives

	Rectal varices
	Conclusions
	Disclosure
	References
	Appendix 2


