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INTRODUCTION
Acute variceal bleeding is a severe complication of portal 
hypertension (PH) with high morbidity and mortality rates. 
30-60 % of patients with intrahepatic PH and 90-95% of 
patients with prehepatic PH have esophageal varices (EV) 
[1, 2, 3] which can be a probable site of bleeding. Gastric 
varices (GV) are combined with EV in 35% – 40% of pa-
tients with prehepatic PH. Despite the therapeutic achieve-
ments, mortality rate of acute upper variceal bleeding is 
5-19% in children with PH [4].

Esophagogastroduodenoscopy is the obligatory method 
of diagnostics and treatment for EV and GV in children 
with PH [5]. At present time the endoscopic variceal band 
ligation (EVL) is the method of choice in variceal bleeding 
prophylaxis. It is used as primary (the patient never had 
variceal bleeding) and secondary (the patient had variceal 
bleeding) prophylaxis of EV and GV bleeding. Clinical 
implementation of the EVL in children with PH dictates 
the need to explore the possibilities and to standardize this 
method in order to prevent variceal bleeding.

THE AIM
To evaluate the efficacy of EVL after the first esophageal EVL 
session in children with PH according to endoscopic data.

MATERIALS AND METHODS
39 children with PH who undergone EVL because of EV 
and GV and high risk of variceal bleeding were included 
into our retrospective chart review. All procedures were 
performed between 2017- 2019 in our clinic. 

The study has been approved by Bogomolets’ National 
Medical University Ethics committee, the protocol № 127 
from 02.12.2019; the chairperson – Yurii Chaikovskyi. 

All patients and their parents have given their informed 
consent for participation in our study.

There were 26 males and 13 females of median age 7 
years (1-17 years). In these 39 patients there were 5 with 
intrahepatic PH (n = 5, 12.82%) and 34 with prehepatic 
PH (n = 34, 87.18%) (Tabl. 1). 

The causes of intrahepatic PH were liver cirrhosis, as a 
result of cystic fibrosis (n=2, 40%), and congenital liver fi-
brosis (n=3, 60%). The causes of prehepatic PH were portal 
vein idiopathic cavernous transformation (n=15, 44.12%) 
and portal vein thrombosis (n=19, 55.88%). 18 (94.74%) 
patients with portal vein thrombosis had umbilical vein cath-
eterization performed in the neonatal period and 1 (5.26%) 
patient had surgical intervention because of hepatoblastoma.

EV grading in this analysis was classified according to 
Japanese Research Society for Portal Hypertension [6]. GV 
grading – according to Sarin classification [7].
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ABSTRACT
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prior to a control endoscopy. Portal gastropathy grade changes were observed in 17 (43.59%) patients. 
Conclusions: EVL is a safe and effective method of esophageal varices bleeding prophylaxis. This method allows control the esophageal varices grade at different phases of PH 
treatment in children. Even one EVL session can decrease the grade of esophageal varices (р<0.001). The EVL effect on the severity of portal gastropathy (p=0.02) and on the 
red marks presence (p=0.005) was also determined. EVL reduced the risk of variceal rebleeding (р=0.05, RR=0.05 (95%CI 0.01-0.32)).
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EV with high risk of bleeding was defined as an EV grade 
II with red sings on the mucosal wall (longitudinal red 
streaks, cherry-red spots, hematocystic spots), EV grade 
II in a combination with gastric varices along the stomach 
lesser curvature (GOV1) and/or along the stomach greater 
curvature, EV grade III [8].

EV eradication was determined as varices reduction up 
to Grade I, that is extremely thin for suction within liga-
tion procedure, or as absence of visible varices. Rebleeding 
was determined as an EV, GV or severe portal gastropathy 
bleeding episode that occurred after the initiation of pro-
phylaxis with need for urgent esophagogastroduodenos-
copy and/or blood transfusion [9]. 

Indications for EVL were: presence of EV with high risk 
of bleeding (n=39, 100%); presence of EV with high risk 
of bleeding despite of surgical treatment (n=11, 28.2%), 
namely Sugiura – Futagawa procedure (n=2, 5.13%), 
splenorenal shunting (n=4, 10.26%), meso-Rex shunting 
(n=2, 5.13%), mesocaval shunting (n=1, 2.56%), sutur-
ing of esophagogastric junction (n=1, 2.56%). Of those 
who underwent surgery before EVL 10 patients had fail 
to achieve EV eradication and rebreeding episodes and 
1patient (90,9%) had recurrence of EV with high risk of 
bleeding after eradication (9,1%).

Contraindications for EVL were: Grade I of EV; hem-
orrhagic shock. 

Patients underwent general anesthesia with endotracheal 
intubation and mechanical respiratory assistance during 
the endoscopic procedure.

Endoscopy was performed using Olympus GIF-H185, 
GIF-Q150, GIF-XQ260, with an outer diameter of 9.2 mm 
and working channel diameter of 2.8 mm.

EVL method consisted of two stages. On the first stage 
diagnostic esophagogastroduodenoscopy was performed 
to evaluate gastrointestinal mucosa, varicose veins grad-
ing and risk of variceal bleeding. On the second stage the 
EVL was performed using the ligation device. It consisted 
of transparent distal chamber, single use ligation bands, 
trigger cord, loading catheter and precision control 
handle. Transparent distal chamber was put on the distal 
end of the scope. From 4 to 7 bands were placed outside 
the chamber. EVL started 2 cm proximal from Z-line. 

Selected EV were visualized and aspirated into the band-
ing chamber. Suction was maintained until the screen 
became red. Then the band was deployed by rotating the 
handle clockwise until the band release was felt. After the 
bands were launched onto the selected EV in ascending 
direction. Varicose vein obliteration was achieved by me-
chanical strangulation of the varix by band. We imposed 
from 2 to 10 ligating bands to children of different ages 
during one EVL session. After the bands fell out, ulcers 
formed in their location, which was covered by epithelium 
within 2-3 weeks.

Follow-up. In the postprocedure period we recommended 
a soft diet, proton pomp inhibitors, antacids, hemostatic 
therapy. After the first EVL procedure esophagogastrodu-
odenoscopy was performed in 12 (95 % CI 9.78÷14.78) 
weeks. 

Statistical analysis. Demographic, clinical and endoscopic 
data were statistically analyzed. Statistical analysis was 
performed using BM SPSS Statistics Base v.22. Meadian 
value, first and third quartiles values and risk ratio were 
calculated, and Shapiro Wilk test, Wilcoxon signed-rank 
test and McNemar`s chi-square test were used. The level 
of significance was adopted a P-values ≤0.05. 

For indicators of the EV grade before and after EVL, a 
difference in the distribution of values from the normal 
value of p <0.001 was found, and as the samples were re-
lated, Wilcoxon signed-rank test was used to compare the 
averages, T.V = 253. A difference in the significance was 
detected at level p <0.001. 

For indicators of the portal gastropathy grade before 
and after EVL, a difference in the distribution of values 
from the normal value of p<0.001. was found, and as the 
samples were related, Wilcoxon signed-rank test was used 
to compare the averages, T.V = 121. A difference in the 
significance was detected at level p=0.02. 

To determine the effect of EVL on the red marks pres-
ence McNemar`s chi-square test was used. McNemar`s 
chi-squared=7.69, df=1. A difference in the significance 
was detected at level p=0.005.

In our study we observed the decreasing of bleeding 
episodes occurrence after one EVL session with significance 
level p = 0.05, RR = 0.05 (95% CI 0.01-0.32).

Table 1. Primary demographic and clinical data of the patients included into study group
Sing Absolute amount (n) %

Sex (male/female) 26/13 66.67/33.33

Median age, year 
(95%CI QI÷QIII)(range)

7
(95% CI 3.87÷9.58)

(1-17)
-

Extrahepatic portal hypertension 34 87.18

Intrahepatic portal hypertension 5 12.82

Surgery because of portal hypertension 11 28.2

History of variceal bleeding 22 56.41

Thrombocytopenia (<50,000/L) 4 10.26
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RESULTS
56.41% (n = 22) of patients had diagnosed EV grade II and 
43.59% (n = 17) had EV grade III (Fig. 1). 

GOV1 was found in 51.28% (n = 20) of patients, and GOV2 
in 43.59% (n = 17). Red sings (vasa vasorum, red cherry spots, 
hemocystic spots) as high risk of the variceal bleeding markers 
were observed in 84.61% (n = 33) of patients with EV. Mild 
portal gastropathy was observed in 46.15% (n = 18) of patients, 
and severe – in 28.2% (n = 11) (Tabl. 2).

EVL was performed to all patients (Tabl. 3). The median 
bands number used by EVL session was 4 (2-10) (Fig. 2). 
Control esophagogastroduodenoscopy was performed 
after 12 (95 % CI 9.78÷14.78) weeks (from 2 to 54). The EV 
grade decreasing after the first EVL session was observed 
in 22 (56.41%) children. 

We achieved EV eradication by single EVL procedure in 
11 (28.2%) of them (Fig. 3). The EV grade did not change 
in 17 (43.59%) children. In 1 (2.56%) case a complication 
(bleeding) occurred at the moment of band placement, 
which was taken under control by the Blackmore probe 
placement and conservative hemostatic therapy. 

There were no case of early rebleeding (up to 14 days after 
EVL). 1 (2.56%) patient had an GV bleeding episode in 6.57 
weeks after first EVL procedure. This episode was treated 
by porto-systemic shunting. GV grade (n = 10, 25.64%) 
changes were determined clinically after one EVL session 
in the study group of patients, but the difference was not 
statistically significant (p > 0.05), which can be explained 
by small cohort. Portal gastropathy grade changes were 
observed in 17 (43.59%) patients. Gastropathy severity in-

Fig. 1. Esophageal varices grade III before EVL. Fig. 2. The rubber band on the varix. Fig. 3. Esophageal varices eradication after EVL.

Table 2. Primary endoscopic data of the patients included into the study group
Sing Absolute amount (n) %

Esophageal varices Grade ІІ 22 56.41

Esophageal varices Grade ІІІ 17 43.59

Gastroesophageal varices-1 20 51.28

Gastroesophageal varices-2 17 43.59

Red marks 33 84.61

Portal gastropathy (mild) 18 46.15

Portal gastropathy (severe) 11 28.2

Median amount of bands
(95%CI QI÷QIII) (range)

4
(95% CI 3÷4)

(2-10)
-

Complication during EVL 1 2.56

Median follow-up,
weeks (95%CI QI÷QIII) (range)

12
(95 % CI 9.78÷14.78)

(2-54)
-
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creasing was observed in 4 (10.26%) of them. Gastropathy 
severity decreasing was observed in 13 (33.33%) of patients. 
Red marks after the first EVL session were observed in 
56.41% (n = 22) of patients.

DISCUSSION
Spontaneous bleeding from varices is accompanied by 
life-threatening complications in approximately 20% of 
cases [8]. Bleeding prophylaxis can significantly improve 
the quality of life of children with PH regardless of its 
etiology [9].

Despite the efficacy in obliterating EV, endoscopic meth-
ods do not affect the pressure in the portal system, do not 
restore normal portal blood flow to the liver and therefore 
do not eliminate the main bleeding cause in patients with 
PH. EVL has an indirect effect on portal decompression 
by forming collateral vessels. In most cases, EVL acts as a 
preparatory stage before surgical treatment. Portosystemic 
shunts directly reduce pressure in the portal system. It is 
the single method of the portal system decompression and 
the restoration of portal blood flow to the liver in patients 
with prehepatic PH [1]. To our opinion, EVL in children 
is a method that can be applied when it is impossible to 
perform portosystemic bypass because of anatomical 
limitations. 

The question of choosing a method for variceal bleed-
ing prevention in children with PH remains debatable. 
Endoscopic sclerotherapy is an effective treatment for 
variceal bleeding. However, it is associated with a high risk 
of complications such as rebleeding (up to 20% of cases), 
deep esophageal ulcers (up to 14% of cases), esophageal 
strictures (up to 3% of cases), pneumonia (up to 3% of 
cases) and pericarditis (up to 3% of cases). For this reason, 
sclerotherapy is not a method of choice for the variceal 
bleeding prevention in adults [8]. However, given the an-
atomical features of the pharynx and esophagus in young 

children and the absence of ligating devices for small 
diameter endoscopes. Therefore, sclerotherapy is used in 
children to whom EVL is not technically possible [10]. 
According to our data EVL was successfully performed in 
patients under 3 years old (n = 5, 12.82%). The smallest 
patient was 1-year-old and weighed 7800 g.

In comparison to sclerotherapy, the advantages of EVL 
are the following: mucosal defects are more superficial and, 
as a consequence, there is a lower risk of bleeding from 
them; for EV eradication less procedures are needed; lower 
rate of varices recurrence and rebleeding in the long term 
follow-up [11, 12, 13, 14, 15].

For the reason of poor evidence to confirm the safety of 
using beta-blockers in pediatric patients, many studies have 
advocated EVL as a secondary prophylaxis for all children 
with a variceal bleeding vhistory, as well as primary pro-
phylaxis for children with EV grade II or III and without 
a variceal bleeding history [11, 12]. In our practice, we 
used EVL both as primary and secondary variceal bleeding 
prophylaxis with efficacy 56.41% in cases of EV grade II 
or III presence. 

Studies have shown that EVL is a safe and effective meth-
od, superior to sclerotherapy in terms of eradication, and 
associated with a lower incidence of rebleeding [2, 6, 11, 
13, 14]. Our data showed that after one EVL session the EV 
grade decreased in 56.41% of studied patients. EV eradica-
tion was achieved in 28.2% of them. It was found that EVL 
reduced the EV bleeding risk (p = 0.05) in the study group 
of patients. It shows the effectiveness and safety of EVL as 
a prophylaxis of bleeding from EV in children with PH.

CONCLUSIONS
EVL is a safe and effective method of preventing variceal 
bleeding in children. This method allows to control the 
varicose veins grade in different PH treatment phases in 
children.

Table 3. The results after the first EVL procedure in the study group

Sing
Before EVL After the first

EVL session Significance 
level (р)Absolute amount 

(n) % Absolute amount 
(n) %

Esophageal varices Grade І - - 11 28.2 р<0,001

Esophageal varices Grade ІІ 22 56.41 25 64.1 р<0,001

Esophageal varices Grade ІІІ 17 43.59 3 7.69 р<0,001

Gastroesophageal varices-1 20 51.28 21 53.85 p=0.06

Gastroesophageal varices-2 17 43.59 14 35.9 p=0.06

Absence of gastric varices 1 2.56 4 10.23 p=0.06

Red marks 33 84.61 22 56.41 p=0.005

Portal gastropathy (mild) 18 46.15 15 38.46 p=0.02

Portal gastropathy (severe) 11 28.2 7 17.95 p=0.02

Bleeding 22 56.41 1 2.56 р=0.05
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The statistical analysis revealed a value decrease (p<0.001 
by Wilcoxon signed-rank test) of EV grade in the study 
group of patients before and after EVL. Therefore, even 
one EVL procedure is able to reduce the EV grade. The 
EVL effect on the severity of portal gastropathy (p=0.02 
by Wilcoxon signed-rank test) and on the red marks pres-
ence (p=0.005 by McNemar`s chi-square test) was also 
determined. Our study showed EVL reduced the risk of 
bleeding from varicose veins (p = 0.05, RR = 0.05 (95% 
CI 0.01-0.32)). 
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