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Background and objective. Endoscopic band ligation is the main endo-
scopic treatment for esophageal varices, but the main problem after en-
doscopic treatment is variceal recurrence. The aim of this study was to
evaluate and determine the esophageal varices recurrence rate and the
time interval after endoscopic band ligation and to investigate possible
risk factors affecting recurrence.

Material and methods. The retrospective analysis of endoscopic band
ligation procedures, performed in Vilnius University Hospital Santariskiu
Clinics during the period 2006-2010, was made. 133 endoscopic band
ligation procedures were included in the study.

Results. After endoscopic band ligation, esophageal varices recurred
in 45% of cases. The early recurrence of esophageal varices occurred in
46.7% of cases. Extrahepatic portal hypertension and a greater size of
varices lead to the statistically significant early recurrence of esophageal
varices after endoscopic band ligation.

Conclusions. Endoscopic band ligation is associated with a high re-
currence rate of esophageal varices and half of these cases were indenti-
fied as early variceal recurrence.
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INTRODUCTION

a higher portal inflow. A gold standard to measure
portal pressure is a hepatic vein pressure gradient,

Liver cirrhosis is an end-stage liver disease of any
progressing chronic liver disease leading to the loss
of the liver function and the formation of portal
hypertension. Portal hypertension is a syndrome of
elevated pressure in the portal vein system due to
the increased resistance of intrahepatic vessels and
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the increase of which to more than 10 mmHg is
clinically relevant and related to complications
(1). Portal hypertension leads to the formation of
porto-systemic collaterals. Esophageal varices are
the most common complication of portal hyper-
tension and are present in approximately 50% of
patients with cirrhosis (2). Variceal bleeding from
ruptured esophageal varices is the main and most
severe complication of cirrhosis related to higher
morbidity and mortality compared with other
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causes of bleeding. Variceal bleeding occurs in 30%
of patients with cirrhosis and portal hypertension
(3) and each episode has a reported mortality risk
between 30% and 70% (4).

The treatment of esophageal varices requires
a good outcome with no recurrence. Endoscopic
band ligation (EBL) is the main endoscopic treat-
ment for esophageal varices. However, the recur-
rence of varices occurs after EBL and it remains
unclear why some patients experience early re-
currence and others have later or no recurrence.
In this article we present our single centre experi-
ence regarding variceal recurrence after EBL. The
aim of the present study was the evaluation of the
variceal recurrence rate and timing after EBL with
the intention to investigate factors affecting recur-
rence.

MATERIAL AND METHODS

We made a retrospective analysis of all EBL pro-
cedures, performed in Vilnius University Hospital
Santariskiu Clinics from January 2006 to Decem-
ber 2010. All EBL procedures were included, per-
formed in patients with active variceal bleeding,
for primary and secondary prophylaxis. EBL was
performed using a standard endoscopic band liga-
tion technique using one or multiband ligation de-
vices under general anesthesia. Written, informed
consent was obtained from each patient. We did
not repeat EBL sessions until complete eradication
was achieved, so EBL was repeated only if variceal
recurrence developed or in cases of active variceal
bleeding. We evaluated the size of esophageal va-
rices (F) according to the criteria of the Japan So-
ciety for Portal Hypertension: F1, F2 and F3 (5). The
recurrence of esophageal varices was determined
by surveillance endoscopic findings as re-increas-
ing in the size of varices when F was reduced after
EBL and variceal bleeding between EBL sessions.
We defined early recurrence as variceal recurrence
within 3 months after the ligation session and late
recurrence — later than 3 months. After EBL each
patient underwent surveillance endoscopy every
3 months for more than a year period. We also col-
lected demographic, clinical and laboratory data as
possible risk factors affecting variceal recurrence.
For the statistic analysis we used SPSS 19.0 and
p-value of less than 0.05 was considered to be sta-
tistically significant.

RESULTS

Ina5year period 183 EBL procedures (Figure) were
performed for 118 patients: 52% males (n = 61) and
48% females (n = 57); average age 51 * 16 years.
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Figure. Number of EBL procedures per year in
Vilnius University Hospital Santariskiu Clinics

We included 133 EBL procedures in the final
analysis. The following patients were excluded
from the retrospective analysis: 6 patients died, 4
were transplanted within 1 month, 6 patients un-
derwent a vascular shunting operation, in 34 pa-
tients surveillance endoscopy after ligation was
not performed and we had no further informa-
tion about them. Esophageal varices developed as
the complication of portal hypertension: in most
cases (87.3%) esophageal varices developed due
to intrahepatic portal hypertension and in other
cases (12.7%) they were due to extrahepatic por-
tal hypertension. The main indication for EBL was
secondary prophylaxis (65%, n = 119), followed by
primary prophylaxis (24%, n = 41) and controlling
active variceal bleeding (12.6%, n = 23). After EBL,
esophageal varices recurred in 45% (n = 60) ca-
ses. The early recurrence of esophageal varices oc-
curred in 46.7% cases (n = 28) and late recurrence
in 53.3% (n = 32). In the recurrence group, 73.3%
of cases (n = 44), the size of varices (F) re-increased
after endoscopic ligation (surveillance endoscopy)
and 26.7% of cases (n = 16) developed variceal
bleeding between ligation sessions. Patients were
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divided into groups according to the following pat-
tern of recurrence: recurrence group (n = 60) and
no-recurrence group (n = 73). There were no sig-
nificant differences between these groups according
to several clinical characteristics: age, sex, the etiol-
ogy of portal hypertension, Child-Pugh class, the
size of varices (F) and the presence of “red sings”
before ligation, indication for endoscopic ligation,
endoscopic injection sclerotherapy before ligation
(Table 1).

The extrahepatic portal hypertension and a
greater size of varices were significantly different
(p =0.013 and p = 0.038 respectively) in early and
late recurrence groups (Table 2).

DISCUSSION

Esophageal varices are the most common compli-
cation of liver cirrhosis and portal hypertension.
The reported prevalence of esophageal varices in
cirrhotic patients fluctuates within a wide range
and is around 60% (ranging from 24 to 80%) (6).
The prevalence of varices differs comparing com-
pensated (30%) and decompensated (60-85%)
liver cirrhosis (7, 8). Once varices have developed,
they increase in size and eventually cause variceal
bleeding. The study by the North Italian Endoscopy
Club identified the variceal size, the degree of liver
failure assessed by the Child-Pugh classification

Table 1. Clinical characteristics between the variceal recurrence and no-recurrence groups

Clinic characteristics | Reccurence group, n = 60 | No-recurrence group, n = 73 | p value
Sex:
Male n =29 (48%) n = 40 (54.8%) 0. 46
Female n=231(51.7%) n =33 (45.2%)
Portal hypertension:
Intrahepatic n=>55(91.7%) n =62 (84.9%) 0.24
Extrahepatic n=>5(8.3%) n=11(15.1%)
Child-Pugh class:
A n =20 (32.7%) n =22 (30.2%) 0.95
B n = 26 (43.6%) n = 32 (44.4%)
C n =14 (23.6%) n =19 (25.6%)
Red signs:
Yes n =21 (35%) n =24 (39.7%) 0.58
No n =39 (65%) n =49 (60.3%)
F before EBL:
F1 n =3 (5%) n =5 (6.8%) 0.81
F2 n =32 (53.3%) n =41 (56.2%)
F3 n =25 (41.7%) n =27 (37%)
Indication:
Primary prophylaxis n=10(16.7%) n =20 (27.4%) 0.33
Secondary prophylaxis n =44 (73.3%) n =46 (63%)
Acute bleeding n==6(10%) n=7(9.6%)
Sclerotherapy before EBL:
Yes n=9(15%) n=11(15.1%)
No n =51 (85%) n =62 (84.9%) 0.99
Table 2. Significant differences between the early recurrence and late recurrence groups
| Early recurrence group, n = 28 | Late recurrence group, n = 32 | p value
Portal hypertension:
Intrahepatic n=23(82.1%) n =232 (100%) 0.013
Extrahepatic n=>5(17.9%) n=0(0%)
F grade before EVL:
F1 n=2(7.1%) n=1(3.1%) 0.038
F2 n =9 (35.7%) n =22 (68.8%)
F3 n =15 (57.2%) n=9(28.1%)
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and endoscopic “red signs” as the major inde-
pendent risk factors of the first variceal bleeding
episode (3). Hepatic venous pressure gradient is
useful in clinical practice selecting cirrhotic pa-
tients at the highest risk of variceal bleeding be-
cause the mean hepatic venous pressure gradient
in patients with large (F2-F3) varices was signifi-
cantly higher than that in patients with small (F1)
varices (17.8 + 4.8 mmHg vs 14.6 + 4.8 mmHg,
p=0.007) (9). The rate of variceal size enlargement
from small to large is also not well defined, with
reported prevalence ranging between 8 and 31%
per year (8, 10). Variceal bleeding occurs in 30%
of patients with cirrhosis and portal hypertension
(3, 11) and each episode has a mortality risk be-
tween 30% and 70% (12). Despite the reduction
of mortality due to variceal bleeding from 42% in
1981 (13) to 15-20% at present (14, 15), the recur-
rence rate of esophageal varices remains high. A
six-week rebleeding rate is approximately 17% and
the mortality rate of an episode of esophageal va-
riceal bleeding is 20% (14). Because of high rates
of variceal recurrence, rebleeding and related mor-
tality all cirrhotic patients should be screened for
esophageal varices at different intervals according
to the presence and size of the varices (16). Once
large varices have developed, the patients should
be treated to prevent bleeding.

After controlling the acute variceal bleeding
episode, the main problem remains as follows: re-
bleeding and recurrence of varices after endoscopic
treatment. The treatment of esophageal varices re-
quires a good outcome with no recurrence what is
very important in the long-term management of
patients with portal hypertension. According to
Baveno V consensus (16), there are a few treatment
modalities and the choice of them depends on local
endoscopic possibilities, experience and patients
decision. EBL became the preferred technique of
the endoscopic treatment of esophageal varices
when it was proved in several randomized trials to
be as effective as endoscopic sclerotherapy but with
fewer serious adverse events (17).

Table 3. Indications for endoscopic band ligation

EBL is a method of the mechanical obliteration
of esophageal varices and it was first introduced
in 1986 by Van Stiegmann (18). At present, EBL is
the main endoscopic treatment option not only for
controlling acute bleeding from esophageal varices
but also to prevent rebleeding during the long-term
management (Table 3).

There is no clear agreement how frequently liga-
tion sessions should be repeated during the initial
course of eradication and the intervals vary from 1
to 4 weeks (19, 20). EBL sessions are usually repeat-
ed at 2-4 week intervals until the complete oblit-
eration of all esophageal varices has been achieved
with the first surveillance endoscopy performed
1-3 months after obliteration and then every 6-12
months to check for variceal recurrence (2). Com-
plete obliteration can be achieved in about 90% of
patients after 2-4 EBL sessions (21).

However, varices after EBL have a higher ten-
dency of recurrence and variceal recurrence is
higher after EBL compared with injection sclero-
therapy (22). This can be explained by the fact that
EBL is a local mechanical method of variceal ob-
literation and does not decrease portal pressure.
That is why the EBL effect is of limited duration
and has no effect on other complications of portal
hypertension (23). Also, this observation can be
explained by the fact that EBL only achieves the
eradication of the varices in the mucosal and sub-
mucosal layers, leaving untouched the perforating
veins, which join the submucosal vascular chan-
nels to collateral veins.

The reported prevalence of variceal recurrence
after EBL varies within a wide range. After complete
variceal eradication by EBL, variceal recurrence oc-
curs frequently, with 20-75% of these patients re-
quiring repeated EBL sessions (21). One follow-up
study showed that variceal rebleeding occurred in
3.9% of patients after complete variceal eradication
achieved by EBL, and after a 22.3 month follow-up
period the recurrence of esophageal varices was
observed in 11.9% of patients (24). In another fol-
low-up study, the recurrence of esophageal varices

1. Active bleeding

— to stop active variceal bleeding

2. Primary prophylaxis high risk varices

- to prevent the first variceal bleeding episode in patients with large and/or

3. Secondary prophylaxis

- to prevent the recurrence of variceal bleeding in patients who had an initial
episode of variceal bleeding
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was observed in 5% after a 10.6 month follow-up
period (25). In a prospective study of 102 cases,
the recurrence of esophageal varices after EBL was
observed in 22% after an average follow-up of 7
months (26). Silvano S in his study observed that
once obliteration was achieved, varices reappeared
in 28% of patients (27).

Early variceal rebleeding after EBL (24 hours -
14 days after the EBL procedure) is also very im-
portant because it is related to high mortality rates
(28). Early rebleeding prevalence after EBL is 9-19%
with 80.8% rebleedings between day 7 and 13 (29,
30). It can be due to the spontaneous slippage of a
rubber band leaving the ulcer or it can be related
to early variceal rebleeding. There are some risk
factors for early variceal rebleeding after EBL: pre-
vious upper variceal bleeding, peptic esophagitis,
the number of varices (28, 31), Child-Pugh score
(32), the volume of ascites, the number of rubber
bands used to ligate, the severity of varices and pro-
longed prothrombin time (29).

The details and mechanism of variceal recur-
rence after EBL are still controversial, but they
seem to be related to esophageal collateral veins
located around the esophagus. It has been known
that the gastroesophageal junction is drained by
an intrinsic mucosal and submucosal venous plex-
us that communicates with an extrinsic plexus of
veins via perforating veins (32). Collateral veins are
found adjacent to or outside the esophageal wall in
all patients with esophageal varices but not in any
control subjects (34, 35). The variation of variceal
recurrence (rates, time interval) may be related to
differences in these collateral veins located around
the esophagus, venous structures connected with
esophageal varices and associated hemodynamics.

Several studies have shown endoscopic ultra-
sound (EUS) to be useful in predicting variceal
recurrence by referring collaterals around the eso-
phagus (36, 37). According to the recent recommen-
dations of the Japanese Society for Portal Hyper-
tension (5), collaterals veins on EUS are classified
as perforating veins, periesophageal veins (a group
of small vessels adjacent to the muscularis externa
of the esophagus or partly invading the muscular
wall of the esophagus) and paraesophageal veins (a
group of large vessels distal to the muscularis ex-
terna of the esophagus).

The role of these feeding vessels as risk factors
for variceal recurrence and recurrent variceal he-

morrhage in patients undergoing the endoscopic
treatment of variceal hemorrhage has been in-
vestigated in two well designed studies (37, 38).
Both studies indicated that patients with large
paraesophageal varices (>5 mm diameter) were
more likely to have variceal recurrence and the
subsequent episodes of variceal bleeding. Gin H
assessed the endoscopic treatment (sclerotherapy
vs EBL) impact on paraesophageal varices and
found that the prevalence of paraesophageal vari-
ces was higher in the EBL group compared with
the sclerotherapy group (86% and 51% respec-
tively). Esophageal varices recurred in 70% of the
ligation group and 43% of the sclerotherapy group
(38). This study confirmed that patients with
large residual paraesophageal veins had a higher
variceal recurrence rate.

CONCLUSIONS

The recurrence of varices occurs after endoscopic
ligation and it remains unclear why some patients
develop it and others do not. The time frame of
the recurrence of esophageal varices varies mark-
edly among patients. Some factors which affect
the recurrence and their variation may be related
to differences in the collateral veins surrounding
the esophagus, venous structures connected with
esophageal varices and associated hemodynamics.
A better understanding of endoscopic ultrasound
findings in patients with liver cirrhosis would allow
us to choose the proper endoscopic and / or medi-
cal treatment according to the variceal recurrence
risk in order to prevent bleeding from esophageal
varices, their recurrence after treatment, to reduce
mortality and prolong the time of patients await-
ing the liver transplantation. Our data revealed a
high esophageal varices recurrence rate after EBL
and in half of these cases there was early variceal
recurrence. Extrahepatic portal hypertension and a
greater size of varices led to a statistically signifi-
cant early recurrence of esophageal varices after
EBL. We are aware that the main disadvantages of
our study are that we have not evaluated the use
of non-selective beta-adrenoblocators and our li-
gation technique was not standardized - EBL was
repeated only if the recurrence of varices was diag-
nosed or in case of active variceal bleeding.

The recurrence of varices may become more
frequent in the course of time. The reports which
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claim that EBL is related to the greater probability
of variceal recurrence are based on a short-term
follow-up. We need long-term follow-up studies to
evaluate variceal recurrence after EBL.
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ATSINAUJINANTIS STEMPLES VENU
ISSIPLETIMAS PO ENDOSKOPINIO
LIGAVIMO: VIENO CENTRO PATIRTIS

Santrauka

Darbo tikslas. Pagrindinis i$siplétusiy stemplés veny
endoskopinis gydymas yra ju perriSimas guminiais Zie-
dais — endoskopinis ligavimas, ta¢iau po Sio gydymo
stemplés veny iSsiplétimas ligoniams atsinaujina. Sios
retrospektyvinés analizés tikslas — nustatyti i§siplétusiy
stemplés veny (varikoziy) atsinaujinimo daznj ir laika
po endoskopinio ligavimo ir tai salygojancius rizikos
veiksnius.

Darbo metodika. Atliekant endoskopiniy ligavimy
(VULSK, 2006-2010 m.) retrospektyvine analize, buvo
jvertinti demografiniai duomenys, portinés hipertenzi-
jos etiologija, varikoziy laipsnis (F), varikoziy atsinauji-
nimas po ligavimo. Statistikos analizei panaudota SPSS
19.0 programa. Skirtumai tarp grupiy laikomi statistis-
kai reik§mingais, kai p < 0,05.

Rezultatai. Per penkerius metus buvo atlikti 183 li-
gavimai 118-ai ligoniy: 61 vyrui (52 %) ir 57 moterims
(48 %); amziaus vidurkis 51 + 16 mety; penki i$ jy buvo
vaikai. ] galuting analize dél varikoziy atsinaujinimo
jtraukti 133 ligavimai. Po ligavimo varikozés atsinauji-
no 45 % atvejy: ankstyvo varikoziy atsinaujinimo atve-
jai sudaré 46,7 %, vélyvo - 53,3 %. Nustatyta, kad esant
ekstrahepatinei portinei hipertenzijai ir F3 varikozéms
prie$ endoskopinj ligavimg, ankstyvas varikoziy atsi-
naujinimas statisti$kai reik§mingai buvo daznesnis nei
vélyvasis (p = 0,013 ir p = 0,038 atitinkamai).

Isvados. Po endoskopinio ligavimo nustatytas gana
daznas varikoziy atsinaujinimas (45 %), beveik puse
atvejuy jis yra ankstyvas (46,7 %). Néra visiskai aisku, ko-
dél vieniems ligoniams varikozés atsinaujina greiciau, o
kitiems - véliau. Ekstrahepatiné portiné hipertenzija ir
didesnis F laipsnis pries ligavima lemia statistiskai reiks-
mingg ankstyva varikoziy atsinaujinima.

Raktazodziai: endoskopinis ligavimas, atsinaujinan-

tis stemplés veny issiplétimas, rizikos veiksniai



