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Summary:

A prospective randomized study was done comparing endoscopic band ligation

and sclerotherapy for the treatment of oesophageal varices. Hundred fifty

cirrhotic patients with history of bleeding from varices were included in the

study. Seventy-five patients got sclerotherapy and 75 got band ligation of

varices. Both sclerotherapy and band ligation were continued till obliteration

of varices. Clinical as well as the biochemical parameters of the two groups of

patients and the severity of the liver diseases were similar in both groups. The

mean period of follow up was 337 days for sclerotherapy group and 376 days

for band ligation group. The mean time to eradicate the varices was

significantly shorter with banding (35:t4.lvs 75:t6.5, p<O.OOl). The mean
number of treatment sessions was significantly less with banding (2.3:t3.1 vs

5.2:t2.1, p<.OOl). Rebleeding was significantly more with sclerotherapy (20

vs. 8 with p<O.Ol). The variables significantly associated with rebleeding were

hypoalbuminaemia (p<.Ol), and active bleeding at index endoscopy (p<O.OOl).

Different complications' like oesophageal ulcer, bleeding from ulcer and the
symptoms of oesophageal stricture were more in the sclerotherapy group.

There was no significant difference in survival between the two groups. Number

of blood transfusions and duration of hospitalization were less in band ligation

group. There was no difference in terms of recurrence between the two groups.

From the study we suggest that band ligation has less local complications and
causes earlier eradication of varices than sclerotherapy. Therefore, band

ligation may be the first choice of therapy for oesophageal varices.

Introduction rebleeding rate, transfusion requirements,
Oesophageal variceal bleeding is responsible increased length of hospitalization, and
for about 30% of cases of upper greater risk of death than does patients with
gastrointestinal haemorrhagel.2 and the non-variceal bleeding7. Endoscopic
mortality rate is approximately 15 to 40%3-6. sclerotherapy is an accepted and established
Patients with bleeding varices are potentially treatment of bleeding oesophageal varices or
dangerous because they have higher varices that had bled. Sclerotherapy is also
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superior to medical management with respect

to survival, control of active bleeding and
prevention of recurrence4.K-11. However,

endoscopic sclerotherapy is associated with
various local and systemic complications.
Complications occur up to 40 to 50%
patients,IO.12-14.It takes about 5 to 6 weeks to
obliterate the varices'J and treatment related

mortality is about] to 2 %10.13.14.Various

complications like pneumonia, bacterial
peritonitis, chronic oesophageal ulceration
and perforation have been describedls.16.

Stigmann et al first introduced the technique
of endoscopic band legation 17. This
mechanical method of obliterating varices
with elastic O-ring should produce no
systemic sequalae'K. Studies have been done
comparing the sclerotherapy and variceal
banding about the safety and efficacy of the
methods. Some trials have shown that

banding is equal to or superior to
sclerotherapy with respect to prevention of
recurrences, control of active bleeding and
survivaJI'J. However, some authors have
found that it has no effect on survivaF. In

Bangladesh, Hasan et at. reported his

preliminary experience in endoscopic
sclerotherapy in oesophageal varices20.There
is no adequate data about the comparative
study on sclerotherapy and band ligation in

Bangladesh. Therefore, the present study has
been carried-out to compare endoscopic
sclerotherapy with band ligation for treatment

of oesophageal varices in cirrhotic patients.

Materials and Methods

One hundred and fifty cirrhotic patients were
included in this study during the period of
January 2002 to December 2004, at the
department of gastroenterology of DMCH

April 2007

and BSMMU. Half there patients were
randomly assigned to receive either
sclerothereaphy (n=75) or band ligation
(n=75) patients were given sclerotherapy and
the other 75 patients got band ligation for
their oesopageal varices. Patients that were
bleeding actively or had bled recently or in
the past were enrolled in this study. Exclusion
criteria- (a) If they had a tontraindication to
endoscopy (b) pervious endoscopic or
operative treatment for esophageal varices (c)
presence of gastric varices (d) intercurrent
illness or death expected within six months

(e) if they had HCC or other malignancy.

Previous treatment with balloon tamponade,
vasopressin or beta adrenergic antagonist
agents did not preclude enrollment but use
of the later was not permitted during the study
period.

Variceal haemorrhage was defined as active
bleeding from a variceal cord seen at
endoscopy, presence of a blood clot over a
varix with no other endoscopic source of
bleeding or the presence of oesophageal
varices with blood in the stomach but no other

significant bleeding source observed at the
index endoscopy.

Informed consent was taken from all the

patients. Randomization was done after
endoscopic confirmation.

Technique of endoscopic sclerotherspy and

band ligation
At each endoscopic visit the size of the vari x
was graded from I to 4. Variceal size was
estimated or compared with an object of
known sizes as follows: grade I-less than
3mm, grade 11-4 to 6mm, grade III- 7 to
10mm, grade IV- more than 10mm or large
enough to fill the oesophageal lumen
completely''J. Patients were hospitalized
during each session of therapy. At each
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endoscopy the size of the varices, the
presence of gastric varices and portal
hypertensive gastropathy were assessed. A
five percent ethanolamine oleate was used
as sclerosant and the varices were injected
both intra and paravariceally with 25 gauge
disposable needle. Up to 2ml of sclerosant
was injected at each site and no more than
20 ml was used at each session. Band ligation
was done using rubber band ligating device.
All individual varices were ligated at least
once per treatment and larger varices were
ligated at two separate points. No more than
six individual bands were applied during
sessions of elective treatment. Sclerotherapy
as well as banding were started at or just
above the oesophagogastric junction and
continued up to 7cm above. Subsequent
treatment sessions were 7 to 21 days interval
until all the varices were obliterated or

treatment withheld due to development of
some complications.

Follow up: Patients qualifying for the study
were randomly assigned to receive
sclerotherapy or ligation at the initial
randomization sequence.

After first session of therapy patients
remained hospitalized or were discharged and
second session was done one week later and

the subsequent sessions were repeated every
three weeks interval until variceal
obliteration was achieved. If extensive

ulceration or stricture was developed, the
treatment was withheld although endoscopy
was continued on a three weekly basis.
Control of variceal bleeding was defined as
the absence of haemorrhage for 12 hours after
a particular session of treatment. Recurrent
bleeding was defined as a subsequent upper
gastrointestinal haemorrhage that resulted in
unscheduled endoscopy as a need for blood
transfusion or exsanguinations. Once the

varices were eradicated the patients were
followed by repeated endoscopy at three
months interval to detect and to treat any
varix that recurred.

Treatment failure was defined as I) death

related to esophageal variceal bleeding or to
a complication of bleeding or treatment, 2)

three rebleeding episodes due to esophageal
varies or treatment induced esophageal ulcer
that required hospitalization and transfusion,
3) further bleeding in a single hospitalization
that failed to respond to endoscopic therapy
and required at least 6 units of blood after
endoscopic therapy. An oesophageal stricture
was diagnosed if a patient complained of
dysphagia and had endoscopic evidence of
narrowmg.

End points- The primary end points of the
study were the incidence of complications
other than bleeding that were associated with
endoscopic treatment. Secondary end points
included the control of active variceal

bleeding, the incIdence of recurrent bleeding,
the efficacy of therapy for eradicating varices,
the incidence of treatment failure and

mortality.

Statistical analysis: Students't test was used
for analysis of continuous variables and X2
test for discrete variables. Cox regression
analysis was used to identify the subset of
variables that best explained the variability
in survival and time to obliteration. Multiple
logistic regressions were done to investigate
factors associated with rebleeding. A 'p'
value of <0.05 was considered significant.

Results

One hundred fifty patients included in the

study received banding or injection
sclerotherapy. Sixty five percent of the
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patients entered the study at the time of their
first episode of bleeding. Selected
characteristics of the two groups are shown
in the tables-I. Baseline characteristics of

patients with cirrhosis and oesophageal
varices treated by sclerotherapy and band
ligation are shown in Table-I.

Table-I: Baseline characteristics of patients

Characteristics SclerotherapyBandligation
N=75 N=75
33:t15 35:t13
50/25 45/30
50 48
15 13
04 04
06 04

Meanage
Sex(M/F)
CirrhosisduetohepatitisBV
CirrhosisduetoHCV
Alcoholic
Unknownetiology
ChildPughscore

A
B
C

Meanchildpughscore
Ptnowithpreviousbleeding
PI.nowithactivebleeding
Bloodtransfusionforindex
episode(units)
Serumalbuming/dl)
Totalbilirubinmmoillit
Prothrombintime

The two groups of patients did not differ in
terms of their aetiology, clinical features,
biochemical parameters, or severity of liver
disease. Findings at the initial endoscopy
were also similar (Table-II). .

Table-II: Endoscopic findings at index endoscopy
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The mean period offollow up was 337(range
8 to 1068days) for patients treated with
sclerotherapy and 376(range 10 to I096 days)
for those received band ligation. Thirty six
patients in sclerotherapy group and 39 in
band ligation group had active bleeding
during first session of therapy and

haemostasis of active variceC).1haemorrhage
at 12 hours was achieved in 93% of the

patients in the sclerotherapy group and in
95% of the patients in banding group. In this
banding group no patient required additional

sclerotherapy to stop bleeding. The mean:tSD
time from index endoscopic examination to
variceal eradication was significantly shorter

with the banding than in the sclerotherapy
(35:t4.l vs. 75:t6.5,p<0.00 I) (fig-I).
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Fig-I: Proportion ofparie-nts with obliterate-d oesophageal
ranees

The mean:tSD number of treatment sessions

required to achieve eradication was greater
with sclerotherapy than with banding
(5.2:t2.1 vs 2.3:t3.1, p<O.OOI). Mean of9.3
ml of sclerossant and 5-6 injections were used
at each sclerotherapy session, and an average
of 4.5 band were placed at each ligation

session. The number of endoscopic visits
between the two therapies was even greater
with sclerotherapy than with ligation groups

(7.5:t.5 vs 3.5:t3, p<O.OI).
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25 23
38 33
12 17
8.9:t3.1 9.2:t2.4
38 37
36 39
3.7:t2.1 3.5:t2.6

28.9:t6.0 25.6:t5.2
24:t75 35:t60
13.5:t3 14:t6

SclerotherapyBanding

Numberwithactivehaemorrhage 36 39
atendoscopy
Meantimesinceprevious 7(1-10) 6(1-12)
haemorrhage(wks)
PortalHypertensivegastropathy 50% 50%
Gradeofvaricesatindextreatment
4(.10mm) 28 33
3(7-10mm) 40 35

2(4-6mm) 07 07
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At the end of 2 month of therapy, 4 patients
in the banding group and 12 patients in the
sclerotherapy group still had varices visible
on endoscopy. Cox regression analysis
showed that the only variables significantly
associated with shorter time to obliteration

was treatment by band ligation (p<.OI). No
significant correlation was observed with
grade of encephalopathy,(p<.07),Child pugh
score (p<.06) and age over 50 years (p<.08).
Overall sclerotherapy related rebleeding was
20 and band related rebleeding was 8.
Treatment failure occurred in 8 patients
receiving sclerotherapy and in 6 patients
receiving ligation. Out of 8 patients in
sclerotherapy 4 died, 3 had three separate
episodes of recurrent bleeding, I had
persistent bleeding from sclerotherapy
induced oesophageal ulcer. Out of 6 patients
in banding group 3 died, 1had ARDS during
index hospitalization, 2 had persistent
bleeding and required supplementary
sclerotherapy to control bleeding.

Logistic regression analysis showed that the

variables significantly associated with
rebleeding were serum albumin

concentrati<?n below 30g/l (p<.O1), treatment
with banding ligation (p<.02), and active

variceal bleeding at index endoscopy
(p<O.OOI). Variceal haemorrhage was not
related to the cause of liver disease, age of
the patients, presence of ascites, varix size at

index endoscopy or the development of
treatment related complications.

Oesophageal ulcers were seen at follow up
endoscopy at some times during the course
of therapy in 72% of patients in sclerotherapy
and 64% of patients with ligation groups.
However, bleeding from oesophageal ulcers

(requiring hospitalization and transfusion)

occurred in 6 patients in sclerotherapy group
and in one patient in ligation group. One
additional patient in sclerotherapy group
required hospitalization for severe

odynophagia and dysphagia due to
sclerotherapy induced oesophageal
ulceration. All the uncomplicated ukers
noted with either sclerotherapy or ligation
was seen in the distal portion of the
oesophagus. Symptoms suggesting
oesophageal stricture was present in 10

patients with sclerotherapy and in no patient
with ligation (p<O.OOI). On follow up, none
of the patients developed stricture and they
improved with conservative treatment. No

statistical difference was present between the
treatment groups for complications such as
pneumonia or spontaneous bacterial
peritonitis. No patients had gastric varices at

entry but it was identified during follow up
in 10 patients in the sclerotherapy group and
in 8 patients in the ligation group. There was
no recurrence of varices in any patient in
either of the two groups during the follow
up period. In this study there was no

difference in survival between the two groups
(Fig-2).

In the sclerotherapy group 3 patients were
withdrawn from the trial, 2 patients were lost

to follow up,S were too frail to comply with
the continued protocol endoscopic
examinations and 4 patients died. Two
patients in the banding ligation group were
withdrawn: 2 were lost to follow up, 2 were
unable to comply with the repeated
endoscopic examination and 3 died. In this
study there was no difference in survival

between the two groups (Fig-2).
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Sderotherapr AIB

Banding A1B

Sclerotherapy C

30 60 90 120 150 180 110 2.:10 170 300 330 360

Fig-2: Sumnl CUITeEin Banding and Sclerotherapr
group for patienrz of clrildPugh Grade A,B& C

Cox proportional hazards regression analysis
showed that the only factor predictive of
survival was the child pugh score (p<O.OOI);

survival was not related to age, previous
variceal bleeding, index varix size, active
haemorrhage at index endoscopy, treatment

modality, rebleeding or the development of
complications.

Disscussion

Endoscopic ligation of oesophageal varices
is an established technique of treating
oesophageal varices3.Randomizedcontrolled
studies done in different countries which

showed that band ligation and sclerotherapy
are almost equally effective in controlling
bleeding from oesophageal varices and some
studies have demonstrated that band liga,tion
has a lower incidence of complications.
Gimson16 et al. have reportedthat injection
sclerotherapy and band ligation are equally
effective to control bleeding from varices in
patients with active haemorrhage at the time
of first endoscopy but recurrent bleeding in
this emergency cases and in electively treated
cases bleeding was less common after band
ligation then after sclerotherapy.

April 2007

In our study sclerotherapy and band ligation
were 93% and 95% effective respectively in
controlling active bleeding following first

session oftherapy but recurrent bleeding was
less common in band ligation group.
Recurrent bleeding in the sclerotherapy group

was almost similar in different study groups
but it was less in our series. The cause of

less recurrent bleeding in sclerotherapy group
at our series is unknown. Eradication of the

varices was more rapid in the band ligation
group than in the sclerotherapy group and the

percentage of rebleeding after therapy, was
less in the obliterated than in the non-

obliterated patients. The most likely reason
for the lower rebleeding rate in the banding
group was the more rapid eradication of the
varices; Steigmann et al. reported similar rate

of lower rebleeding'~. In our trial less number
of (2.3:t3.1) treatment sessions was required
in the banding group than in sclerotherapy
to eradicate the varices which is inconformity
with others results1~.

We have demonstrated that band ligation was
more preferable to sclerotherapy because in

addition to less recurrent bleeding it was
associated with less number of blood

transfusions, shorter duration of hospital stay,
and a lower incidence of complication.
Stigmann G and his colleaguesl~ at their
studies found similar results. But Gimson et

al15found equal rate of complications in both

groups. In Steigmann I~ series there was high
rate stricture formation in the sclerotherapy
group. Overall rate of complications in our
series was less which may be attributable to

the routine use of prophylectic sucralfate after
endoscopic therapy; these treatment
decreases the frequency of stricture formation
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after sclerotherapy22.Sucralfat also reduce
the rebleeding from treatment related
ulceration23.The higher rateof complications
in Gimsons series20may be that they have
leveled even small asymptomatic ulcer as
complications. We did not consider small
ulcer as complication as it is an inevitable
consequence of endoscopic therapy. No
difference was found in the incidence of

complications such as pneumonia, bacterial
peritonitis3.'9.

In our study there is absence of any effect of
the therapy on survival which is in
conformity with results of Gimsons2obut
contrast with Stegmann)9and his colleagues
and with those of some controlled studies9.
1(),I2.Gimson stated that the benefitof survival

conferred by endoscopic ligation
predominantly affected by the child pugh
score A and B; the fewer recurrent rate of
bleeding and fewer infection related
complications seems to be the likely
explanation of the higher rate of survival in
their patients.

Because of greater incidence of local
complicationswith sclerotherapy,the number
of endoscopi.cvisits at which no therapy was
given was more in the sclerotherapy group,
leading to an even greater difference in the
number of endoscopy between the two
groups. Similar results were found by
others19. 20. Oesophageal varix recurrence
occurred more commonly in ligation than in
sclerotherapy group in Chitapanarux's24trial;
we found no differencein terms of recurrence

between the two groups.

Our study revealed that sclerotherapy and
band lilgation are almost equally effective to
control active variceal bleeding at first

session of therapy. Ligation induced
statistically fewer local complications and
achieved variceal eradication earlier. This

study also showed that ligation requires less
number of transfusions, less hospitalization,
and treatmentfailure.This study suggests that
ligation may be the first choice of therapy
for control of active bleeding as well the
prevention of recurrent bleeding except in the
places where the facility for banding are not
available. Trial with a mean follow up of
longer duration in large number of patients
will be necessary to evaluate further the long

term efficacy of ligation therapy and.studies
assaying the use of combination therapy may
establish further refinements in the

endoscopic treatment of bleeding varices25.
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