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Abstract
AIM: To develop a technique of combined endoscopic
sclerotherapy and ligation (ESL) in which both techniques
of endoscopic sclerotherapy (ES) and endoscopic variceal
ligation (EVL) can be optimally used.

METHODS: ESL was performed in 10 patients (age 46.4±7.9;
9 males, 1 female) with cirrhosis of liver using sclerotherapy
needle and Speedband, Superview multiple band ligater
(Boston Scientific, Microvasive, Watertown, MA). A single
band was placed 5-10 cm proximal to the gastro-esophageal
junction over each varix from proximal to distal margin,
followed by intravariceal injection of 1.5 % ethoxysclerol
(4 ml each) 2 to 3 cm proximal to the gastroesophageal
junction on the ligated varices distal to deployed band. EVL
was then performed at the injection site. Similarly other
varices were also injected and ligated from distal to
proximally. In the subsequent sessions, ES alone was
performed to sclerose small varices at the gastroesophageal
junction.

RESULTS: ESL was successfully performed in all patients.
A median of 3 (ESL 1, ES 2) sessions (ranged 1-4) were
required to eradicate the varices in 9 (90 %) of 10 patients.
Recurrence of varices without bleed was seen in 1 patient
during a mean follow-up of 10.3 months (ranged 6-15).
Two patients died of liver failure. None died of variceal
bleeding. None of the patients had procedure related
complications.

CONCLUSION: ESL may be useful in the fast eradication
of esophageal varices. However, randomised controlled trials
are required to find out its relative efficacy and impact on
variceal recurrence in comparison to ES or EVL.
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INTRODUCTION
Endoscopic sclerotherapy (ES) and endoscopic variceal
ligation (EVL) are well-established nonsurgical procedures
for the secondary prevention of bleeding from esophageal
varices. EVL, developed by Stiegmann et al[1], has been

shown to have lesser complications and also require fewer
endoscopy sessions to obliterate esophageal varices[2].
However, EVL is associated with higher variceal recurrence
rate in the long term[3-7]. High recurrence rates following EVL
could be related to inability to further ligate varices once
they became small and had no effect on perforating veins
and paraesophageal collaterals [8-10].  The presence of
paraesophageal varices predicts the recurrence of esophageal
varices and recurrent bleeding[8-10]. The mechanisms of ES
and EVL in achieving variceal sclerosis are quite different.
The effect induced by EVL is localized to the submucosa,
whereas the chemical effect of ES is deeper, i.e. on perforating
veins and paraesophageal collaterals[8-10]. We have proposed
a new technique of combined endoscopic sclerotherapy and
ligation (ESL) in which both techniques of ES and EVL can
be optimally utilized to achieve rapid eradication and
decreased recurrence of esophageal varices[11]. In this pilot
study, we reported our initial experience with this new
technique of ESL.

MATERIALS AND METHODS

Patients
Ten patients (mean age 46.4±7.9 years, ranged 38-60; 9 males,
1 female) with cirrhosis of liver and upper gastrointestinal
bleeding underwent ESL for variceal eradication. None of the
patients was actively bleeding. The diagnosis of cirrhosis was
based on clinical, biochemical and ultrasound findings. All
patients had a patent splenoportovenous axis on Doppler
ultrasound. The etiology of cirrhosis was related to alcohol in
6 patients, hepatitis B virus in 2, autoimmune hepatitis in 1
and cryptogenic in 1. One patient was in Child’s grade A, 3 in
Child’s grade B and 6 patients were in Child’s grade C. All
patients received first session of ESL followed by ES alone
with 1.5 % ethoxysclerol every 2 to 3 weeks.

Methods
ESL was performed with the Olympus EVIS GIF-Type 100 or
OES GIF-XQ20 forward-viewing fiberoptic endoscope and
Superview, a multiple band ligator device (Boston Scientific
Co., Watertown, MA, USA) and a locally fabricated
sclerotherapy needle with an outer diameter of 1.8 mm[12]. The
scope was loaded with multiple band ligator devices according
to manufacturer’s instructions. A small nick with a sharp,
pointed blade was made in the plastic covering near the trip
wire of the handle unit for the introduction of the sclerotherapy
needle (Figure 1). The sclerotherapy needle was thus passed
through the working channel of the scope and could be brought
out distally through the cylinder of the ligating unit for ES
(Figure 2). The scope was loaded with multiple band ligator
device containing 5 or 8 bands, then it was introduced into the
esophagus and a single band was applied 5 -10 cm proximal
to the gastroesophageal junction over the varix starting from
proximal to distal margin (Figure 3). This was followed by
intravariceal injection of 1.5 % ethoxysclerol (4 ml each) 2 to
3 cm proximal to gastroesophageal junction on the ligated
varices distal to the deployed bands. The sclerotherapy needle



was removed and EVL was then performed at the injection
site. Similarly, other varices were also injected and ligated from
distal to proximal margin. The scope was then removed after
ensuring complete hemostasis.

Figure 3 ESL using Speedband, Superview multiple band
ligator (Boston Scientific Co., Watertown, MA) and sclero-
therapy needle. (a) EVL at least 5 cm or more proximal to
gastroesopahgeal junction, (b) sclerotherapy 2 to 3 cm proxi-
mal to gastroesophageal junction on the same varix, (c) EVL
on the injection site (arrow) and (d) proximal (large arrow)
and distal (small arrow) EVL on the same varix.

Figure 1 Handle unit with trip wire and scope fastener. Injec-
tor was passed along the trip wire after making a small nick in
the plastic covering (arrow) with a sharp blade.

Figure 2 Endoscope loaded with the ligating unit at its distal
end. An injector was coming out from the cylinder of the ligat-
ing device though the working channel of the scope.

     There was marked reduction in the size of esophageal
varices after the ESL; therefore in the subsequent treatment
sessions, ES alone was performed with 1.5 % ethoxysclerol to
eradicate the remaining varices by intravariceal injection
method every 2 to 3 weeks. The patients were then followed-
up every 3 to 4 months.

RESULTS
All results were showed in Table 1. Eight patients had large
esophageal varices (grade 3 or 4) and 2 patients had small
(grade 2) varices. Each patient received 1 session of ESL as
described. Esophageal varices were eradicated in 9 (90 %)
patients. Marked reduction in variceal size was found following
ESL in all patients on the first follow-up of ES session after 2
to 3 weeks. One patient need not require ES as the varices
were completely eradicated after the first session of ESL. Three
patients each required 1 and 2 sessions of ES with 1.5 %
ethoxysclerol, respectively and two patients required 3 ES
sessions for complete eradication of esophageal varices. Thus,
eradication of varices was achieved in a median of 3 (ESL 1,
ESL 2) sessions (range 1-4). None of the patient had procedure-
related complications. None of them underwent a “second
look” endoscopy after the therapy for evaluation of any
symptoms. Large liner superficial ulcers were seen in 3 patients
on the first follow-up endoscopy after 2 weeks, which healed
uneventfully with marked reduction in variceal size. None of
the patient received β-blockers.
      Nine patients, in whom variceal eradication was achieved,
were followed-up for a mean of 10.3 months (range 6-15).
Small (grade 2) esophageal varices recurred in 1 (11.1 %)
patient without variceal bleeding. ES was carried out to
eradicate the varices again. Two patients died of liver failure.
While 1 patient died before the varices could be eradicated,
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another died during follow-up for 9 months after the eradication
of varices. None of the patient died of variceal bleeding.
      One patient had large fundal varices with cherry red spots.
This patient received undiluted 2.5 ml of intravariceal injection
of n-butyl-2-cyanoacrylate into the fundal varices in 2 sessions.
Fundal varices disappeared following extrusions of
cyanoacrylate cast 3 months later. Mild portal hypertensive
gastropathy was present in 1 patient before the eradication of
esophageal varices and in 3 patients after the eradication of
varices.

Table 1  Endoscopic parameters

Grade of esophageal varices Number of patients

Grade 3 or 4    8

Grade 2    2

ESL sessions    1

Follow-up ES sessions (median, range) 2(0-3)

Total ESL + ES sessions (median, range) 3(1-4)

Gastric varices

Before eradication of esophageal varicesa    1

After eradication of esophageal varices    0

Portal hypertensive gastropathy

Before    1

After    3

Deathb    2

aThe patient received n-butyl-2-cyanoacrylate for large gastric
(fundal) varices, bLiver failure.

DISCUSSION
We successfully performed this new technique in all patients
with cirrhosis of liver, thus showing its efficacy in a clinical
setting. Large paraesophageal collaterals on endosonography
predict recurrence of esophageal varices[10,13]. We have earlier
shown that the ES has an effect on the perforating veins and
paraesophageal collaterals as evidenced by reduction in their
number and size, while no effect could be demonstrated on
these venous structures with EVL[7,8]. In order to reduce the
early recurrence of the varices, the present technique aimed at
augmenting the effect of sclerosant on perforating veins and
on paraesophageal collaterals, while at the same time
maintaining the efficacy of EVL to quickly obliterate the
esophageal varices.
      In this technique, proximal ligation of varices with a band
not only interrupts the cephalic variceal blood flow but also
divert it into the paraesophageal collaterals via perforating
veins, thereby, augmenting the effect of sclerosant on the
perforating veins and paraesophageal collaterals or feeders.
The effect of this technique may be similar to the technique of
ESL used by Umehara et al[4], or the technique of ES used by
Takase et al[14] where the effect of sclerosant on feeder vessels
of the varices could be increased by interrupting variceal blood
flow by inflating the proximal balloon affixed to endoscope.
In both the techniques, fluoroscopy was used to confirm the
opacification of feeders with sclerosant and contrast mixture.
However, our technique was simple and did not require
fluoroscopy thereby reducing the radiation exposure to the
patient. This method had another advantage. The effectiveness
of ES also depended on the time that sclerosant remained in
contact with endothelial cells in blood vessels[15]. Proximal
ligation of varices in this technique thus increased the
effectiveness of sclerosant by increasing the contact time with
endothelial cells. After the ES, a band was placed either on the
injection site or distal to it, to achieve complete hemostasis

and the optimal effect of EVL. The endoscopist however must
be careful while negotiating the scope beyond the proximally
ligated varices. We did not experience the displacement of
proximally deployed band.
     If the effect of EVL and ES in this technique is additive
then the variceal eradication rate should be higher, the varices
should be eradicated in fewer sessions and the recurrence of
the varices should be low. In this pilot study, complete
eradication of esophageal varices was achieved in 9 (90 %)
patients in a median of 3 (ESL1, ES2) sessions (range 1-4),
while our previous experience with ES alone showed that
6.8±4.9 (mean ± SD) sessions were required to obliterate varices
in 45 % of patients with cirrhosis of liver[16]. Recurrence of
esophageal varices in our previous experience was 25.9 %[16].
These results comparing with historical control, indicate that
the present technique of ESL is not only effective in reducing
the number of sessions for eradication of esophageal varices
but also in achieving eradication of varices in a higher
proportion of patients. However, prospective, multi-center
randomised trials are required to substantiate these results as
well as to observe the impact on variceal recurrence with this
technique.
      ES was done easily without any complication as the injector
could be passed though the working channel of the scope. We,
however, observed large linear superficial ulcers over the
varices on follow-up endoscopy. This finding is not unexpected
as the effect of sclerosant is increased by the interruption of
the variceal blood flow proximally by a band. These ulcers
were superficial and healed without any complication, and
were associated with eradication or marked reduction in the
variceal size.
      In conclusion, our new technique of ESL may be useful in
the fast eradication and in achieving lower recurrence of
esophageal varices. It, however, requires further randomised
controlled trials with EVL or ES to find out its efficacy and
impact on the variceal recurrence.
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