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Patient Response to Endoscopic Therapy for Gastroesophageal Varices
Based on Endoscopic Ultrasound Findings
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Background/Aims: Gastroesophageal variceal hemor-
rhage is a common complication of portal hypertension.
Endoscopic therapy is currently recommended for prevent-
ing gastroesophageal variceal rebleed. However, the rate of
variceal rebleed and its associated mortality remain concern-
ing. This study is aimed at differentiating patient response to
endoscopic therapy based on endoscopic ultrasound (EUS)
findings. Methods: One-hundred seventy patients previously
treated with repeat endoscopic therapy for secondary pro-
phylaxis were enrolled and classified into two groups based
on treatment response. Prior to consolidation therapy, all pa-
tients received an EUS examination to observe for extralumi-
nal phenomena. All available follow-up endoscopic examina-
tion records were retrieved to validate study results. Results:
Of the 170 subjects, 106 were poor responders, while 64
were good responders. The presence of para-gastric, gastric
perforating, and esophageal perforating veins was associat-
ed with poor patient response (p<0.001). The odds ratio for
para-gastric veins was 5.374. Follow-up endoscopic findings
for poor responders with incomplete variceal obliteration was
closely correlated with the presence of para-gastric veins
(p=0.002). Conclusions: The presence of para-gastric veins
is a characteristic of poor response to endoscopic therapy
for treating gastroesophageal varices. Early identification of
this subgroup necessitates a change in course of treatment
to improve overall patient outcome. (Gut Liver 2018;12:562-
570)
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INTRODUCTION

Portal hypertension is a progressive complication often sec-
ondary to cirrhosis." Common clinical presentations of portal
hypertension include ascites, hepatic encephalopathy, and gas-
troesophageal varices. Among which, variceal hemorrhage is
considered the most lethal complication, with a high mortality
rate.” Approximately 500% of patients develop gastroesophageal
varices during the course of the disease.' Despite aggressive
resuscitation, the risk of variceal rebleed after an index episode
of variceal hemorrhage ranges from 50% to 60% within the
first year with an associated mortality rate of 33%."” Accord-
ing to current consensus, the first line recommended therapy
is endoscopic intervention, including endoscopic band ligation
(EBL) for esophageal varices, and cyanoacrylate (tissue adhesive)
injection for gastric varices.*” Cyanoacrylate injection for the
management of gastric varices can achieve an effective hemo-
stasis in over 90% of patients.”” However, even with appropriate
secondary prophylactic therapy the rate of gastroesophageal
variceal rebleed remains at a concerning 42% to 43%.""* On
the other hand, repeated endoscopy sessions are often necessary
to achieve complete variceal obliteration, with an average of 2
to 3 sessions. Periodic endoscopy follow-ups are also manda-
tory for long-term disease management.””'® Although several
studies have established the benefits of transjugular intrahepatic
portosystemic shunt (TIPS) application in high-risk patients,”"®
there is unfortunately a lack of uniform consensus for risk
stratification. To date, few studies have focused on evaluat-
ing patient response to endotherapy sessions, despite its high
evidential strength as recommended therapy for patients with
gastroesophageal varices.

Endoscopic ultrasound (EUS) is a combination of endoscopic
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imaging and ultrasonic capabilities, which offers a compre-
hensive evaluation of the portal systemic collateral circulation.
EUS along with Color-Doppler function can further provide
valuable hemodynamic information.” EUS application allows
for the clear visualization of both gastroesophageal varices and
other venous collaterals in patients with portal hypertension.”
Several studies have investigated the correlation between col-
lateral circulation, a result of increased portal pressure, and the

recurrence of gastroesophageal varices.” ™

Currently, no reli-
able predictor is available to stratify the efficacy of secondary
prophylactic endoscopic treatment, especially in patients with
repeated endoscopy session. The purpose of this research is to
investigate different extraluminal EUS phenomenon in attempt
to differentiate patient response to endoscopic therapy for gas-
troesophageal varices. Early identification of poor responders
may prompt consideration of other treatment modalities includ-
ing TIPS, balloon-occluded retrograde transvenous obliteration
(BRTO), splenectomy and devascularization, or partial splenic
embolization (PSE).”

MATERIALS AND METHODS

The study was conducted in a single tertiary medical center
from August 2015 to July 2016. Patients with a confirmed diag-
nosis of gastroesophageal varices secondary to portal hyperten-
sion were admitted to our hospital for secondary prophylactic
treatment evaluation or endoscopic therapy for acute variceal
hemorrhage. Inclusion criteria were as follows: (1) Patients over
18 years of age who received two or more endoscopic sessions,
but naive to other forms of treatment, including oral medication
(non-selective beta blockers), interventional radiology (TIPS or
BRTO), or surgical therapy (splenectomy and devasculariza-
tion); (2) Past history of gastroesophageal variceal hemorrhage
confirmed by an endoscopic examination. Exclusion criteria
included: Patients who did not receive, or only received one en-
dotherapy session for the treatment of gastroesophageal varices
(Fig. 1).

Patients were divided into two group according to their re-
sponse to endoscopic therapy. Poor responders were patients
who experienced variceal rebleed, evident by melena or he-
matemesis, prior to admission. A subsequent endoscopic ex-
amination revealing the presence of gastroesophageal varices
classified as grade 3 (F3 or diameter >5 mm) or had obvious
red wale marks necessitating repeat endoscopic therapy were
also characteristics of poor responders. The size of the varix
and presence of red wale marks are independent indicators of
poor response. In comparison, good responders were those with
complete variceal obliteration or small varices (<5 mm) without
red wale marks.”*”" A thorough review of each subject’s patient
history upon admission was conducted.

All study subjects signed an informed consent acknowledging
the purpose and risks associated with the endoscopic examina-

tion and treatment. This study was approved by the Ethics Com-
mittee of Zhongshan Hospital Fudan University (No. B2015-
135R). Procedures were commenced after an overnight fast.
First, a routine endoscopic examination was performed to assess
the extent and characteristics of gastroesophageal varices. Find-
ings were classified according to Sarin’s classification. Then,
an endoscopic ultrasound (EUS) examination (Olympus CV-
260, Olympus EUS-MEI, or Aloka prosound o5) was performed
to assess for extraluminal phenomena, including para-gastric
veins (Fig. 2), gastric perforating veins, and esophageal perfo-
rating veins. Para-gastric vein (PGV) is defined as a group of
rather large vessels distal to the gastric wall,” which was further
classified into type 1 and type 2 PGV, wherein type 1 has no
evident communication with other collaterals, while type 2 is a
sub-branch of the splenic vein (Fig. 3).” EUS examination was
performed by placing the probe against the fundic wall to iden-
tify the splenic vein, then slowly moved along the fundus to-
wards the cardia. All extraluminal phenomenon were recorded.
After thorough observation, endoscopic therapy was per-
formed as for consolidation purposes for secondary prophylaxis.
Depending on the different degree and presentation of gas-
troesophageal varices, each patient received appropriate indi-
vidualized therapy. EUS and endoscopic therapy were achieved
in one session. Gastric varices were uniformly treated with
cyanoacrylate injection, while either endoscopic band ligation
(EBL) or endoscopic injection sclerotherapy (EIS) was performed
for esophageal varices. Cyanoacrylate injection abided by the
sandwich technique, which included an initial injection of lau-
romacrogol (Tianyu Pharmaceutical, Zhejiang, China), followed
by N-butyl-cyanoacrylate (Beijing Suncon Medical Adhesive
Co. Ltd, Beijing, China), then again by lauromacrogol."” The
volume of lauromacrogol and cyanoacrylate used directly corre-
lated with the size of the varix. Lauromacrogrol volume ranged

450 Patients admitted for GOV
treatment at tertiary medical center

Exclusion of patients:
172 Initial endoscopic treatment for
GOV (first or second session)
62 TIPS or BRTO
44 Previous Hassab's procedure
2 NSBB

170 Patients enrolled for secondary
prophylactic endoscopic therapy and
EUS examination

Fig. 1. Study flowchart based on inclusion and exclusion criteria.
GOV, gastroesophageal varices; TIPS, transjugular intrahepatic por-
tosystemic shunt; BRTO, balloon-occluded retrograde transvenous
obliteration; NSBB, non-selective beta blockers; EUS, endoscopic
ultrasound.
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from 2 to 10 mL, while that of cyanoacrylate ranged from 0.5
to 2 mL. Gastric varices obturation was attempted in one ses-
sion, prompting multiple site injection when deemed necessary.
The needle sheath was held at the puncture site until the varix
solidified, turned pale, and became less mobile. All endoscopic
diagnosis and treatment procedures were performed by one of
two experienced endoscopists (L.M. and S.C.), each with over 20
years of experience. Patients who did not require repeat endo-
scopic therapy were considered as good responders. After initial
post-procedural stabilization, patients were discharged and
followed-up closely at a designated out-patient service clinic.
Patients with available follow-up endoscopy examination

Fig. 2. (A) GOV type 1; (B) GOV
type 2; (C) IGV type 1. Compilation
of endoscopic presentations of GOV
and their corresponding endoscopic
ultrasound prior to cyanoacrylate
injection (extraluminal para-gastric
vein is marked by an arrow).

GOV, gastroesophageal varices. “The
intraluminal varix is identified.

were further analyzed to validate study results. Based on en-
doscopy findings, patients were divided into variceal obliterated
group and non-obliterated group. The relationship between
variceal obliteration and presence of para-gastric veins were
analyzed.

Statistical analyses were performed via SPSS version 22.0
(IBM Corp., Armonk, NY, USA). Categorical variables were
expressed as frequency (%), while continuous variables were
expressed as mean+standard deviation. Comparison between
categorical variables were achieved through the chi-square
test or Pearson’s correlation, while continuous variables were

compared using the independent Student t-test. All statistically
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Fig. 3. Classification of type 1 (A) and type 2 (B) para-gastric veins (PGVs). Type 1 PGV showed no evident correlation with other collaterals,

while type 2 was a splenic vein sub-branch.

significant variables were further assessed through a binary lo-
gistic regression. All statistical analyses were two-sided with a
p-value <0.05 considered statistically significant.

RESULTS

From August 2015 to July 2016, 450 patients were admitted
to Zhongshan Hospital for gastroesophageal varices second-
ary to portal hypertension. Two hundred and eighty subjects
were excluded based on the priori established exclusion crite-
ria, including those with previous history of splenectomy and
devascularization, use of B-blockers or patients who received
less than two sessions of endoscopic therapy. One hundred
and seventy subjects fulfilled the inclusion criteria for repeated
secondary prophylaxis treatment of gastroesophageal varices.
Characteristics of included subjects are summarized in Table 1.

One hundred fourteen patients (67.1%) were male, 56 (32.9%)
were female, with an average age of 58.62+9.61 years old, rang-
ing from 34 to 81 years old. The average Child-Pugh score was
6.06+1.06, with most patients classified as Child-Pugh class A
and class B (70.6% and 28.8%, respectively). The most common
etiology for portal hypertension is cirrhosis secondary to viral
hepatitis, accounting for 58.2% of the study population (54.7%
hepatitis B virus [HBV] and 3.5% hepatitis C virus). Other etiolo-
gies include alcoholic cirrhosis (8.2%), primary biliary cirrhosis
(7.6%), autoimmune hepatitis (5.3%), schistosomiasis cirrhosis
(3.5%), cryptogenic (12.4%) and mixed etiologies (0.6%). Ob-
served concurrent conditions included portal venous thrombosis
(PVT), hepatic cellular carcinoma (HCC) and ascites, as evident
on imaging examinations. Thirty-six patients had concurrent
PVT (21.2%), 15 patients had HCC (8.8%), and 66 patients had
ascites (38.8%). The average time from the last endoscopic ther-
apy session to study inclusion was 36.27+18.40 weeks.

Gastroesophageal varices were classified according to the
Japanese Society of Portal Hypertension and Sarin’s classifica-

tion.””” Gastroesophageal varices type 2 remains the most com-
mon form of concurrent esophageal and gastric varices (24.7%),
while esophageal varices were observed in 68 patients (40.0%).
Under EUS observations, 75 patients (44.1%) presented with
PGV, with PGV type 2 as the predominant form. Gastric perfo-
rating vein was observed in 82 patients (48.29%), while esopha-
geal perforating vein was observed in 93 (54.7%). A total of 100
patients (58.8%) received endoscopic therapy to further consoli-
date the initial prophylactic measure, including 17 (10.0%) cases
of esophageal banding ligation (EBL), 21 (12.4%) cases of endo-
scopic injection sclerotherapy (EIS), 19 (11.2%) cases of cyano-
acrylate injection, 24 (14.1%) cases of EBL+canoacrylate and 19
(11.2%) cases of EIS+cyanoacrylate. Regardless of classification,
all gastric varices were uniformly treated with cyanoacrylate in-
jection.”” The average number of endoscopic therapy sessions
was 3.7+1.66.

Patients were divided into two groups based on their response
to repeat endoscopic therapy, which is defined by evident vari-
ceal rebleed prior to hospital admission or subsequent endo-
scopic findings. The baseline characteristics between two groups
were compared (Table 2). Six patients in the poor responder
group failed to follow through with recommended therapy due
to personal, financial concerns, or incompliance.

The baseline characteristics of the two patient groups were
compared (Table 2). The presence of para-gastric veins, gastric
perforating veins, and esophageal perforating veins reached a
statistical significance of p<0.001. While, age, hemoglobin, and
prothrombin time (second) had a p-value of 0.018, 0.024, and
0.050 respectively.

A binary logistic regression was conducted to evaluate the
significant variables from the univariate analysis. Results are
shown in Table 3. The presence of para-gastric vein has the
highest odds ratio (OR) of 5.374 (95% CI [confidence interval],
1.013 to 28.475), followed by the presence of gastric perforating
vein, with an OR of 2.908 (95% CI, 1.174 to 7.201).
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Table 1. Baseline Characteristics of the Global Population (n=170)

Table 1. Continued

Parameters

Global population (n=170)

Parameters Global population (n=170)

General characteristics
Sex
Male
Female
Age, yr
Child-Pugh score
Child-Pugh classification
Class A
Class B
Class C
Etiology of portal hypertension
HBV
HCV
Alcohol
PBC
AIH
Schistosomiasis
Cryptogenic
Mixed
Others
Laboratory parameters
Total bilirubin, pmol/L
Conjugated bilirubin, pmol/L
Albumin, g/L
ALT, U/L
AST, U/L
Hemoglobin, g/L
Platelet, x10°/L
Prothrombin time, s
Serum creatinine, pmol/L
No. of endotherapy sessions
Variceal recurrence
Absent
Present
Endoscopic findings
Esophageal varices
None
Mild
Moderate
Severe
No varices
Isolated EV
Sarin’s classification
GOV type 1
GOV type 2
IGV type 1
IGV type 2

114 (67.1)
56 (32.9)
58.62+9.61
6.06+1.06

120 (70.6)
49 (28.8)
1(0.6)

93 (54.7)
6(3.5)
14 (8.2)
13 (7.7)
9 (5.3)
6 (3.5)
21 (12.4)
7 (4.1)
1(0.6)

19.74+16.21
9.10+£13.73
38.42+4.66
28.12+18.70
34.35+21.45
110.71+25.16
62.67+29.21
13.74+1.30
74.62+22.00
3.7+1.66

64 (37.6)
106 (62.4)

49 (28.8)
37 (21.8)
13 (7.6)

71 (41.8)
38 (22.4)
68 (40.0)

11 (6.5)

42 (24.7)

11 (6.5)
0

Concurrent conditions

Portal venous thrombosis

Absent 134 (78.8)

Present 36 (21.2)
Hepatocellular carcinoma

Absent 155 (91.2)

Present 15 (8.8)
Ascites

Absent 104 (61.2)

Present 66 (38.8)

EUS phenomenon

Para-gastric veins

Absent 95 (55.9)

Present 75 (44.1)
Para-gastric veins diameter, cm 1.35+1.72
PGV classification

None 95 (55.9)

Type 1 20 (11.8)

Type 2 55 (32.3)
Gastric perforating vein

Absent 88 (51.8)

Present 82 (48.2)
Esophageal perforating vein

Absent 77 (45.3)

Present 93 (54.7)

Treatment received

None 70 (41.2)
EBL 17 (10.0)
EIS 21 (12.3)
Cyanoacrylate 19 (11.2)
EBL+cyanoacrylate 24 (14.1)
EIS+cyanoacrylate 19 (11.2)
Volume of cyanoacrylate used 0.60+0.93

Data are presented as number (%) or mean+SD.

HBV, hepatitis B virus; HCV, hepatitis C virus; PBC, primary biliary
cirrhosis; AIH, autoimmune hepatitis; ALT, alanine transaminase;
AST, aspartate transaminase; EV, esophageal varices; GOV, gastro-
esophageal varices; IGV, isolated gastric varices; EUS, endoscopic ul-
trasound; PGV, para-gastric vein; EBL, esophageal banding ligation;
EIS, endoscopic injection sclerotherapy.

A retrospective review of the hospital database was conducted
in attempt identify available follow-up endoscopy examination
of all study subjects. Among the poor responders (n=106), 61
patients (57.5%) received a follow-up endoscopy examination,
with an average time to follow-up of 5.92+2.45 months (Table
4). Thirty-two patients (52.5%) had complete variceal oblitera-
tion, while 29 (47.5%) had remnant varices, requiring further
intervention, evident by F3 varix or red wale mark. The results
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Table 2. Continued

Poor Good Poor Good
Parameters responders  responders p-value Parameters responders  responders p-value
(n=106) (n=64) (n=106) (n=64)
General characteristics EUS phenomenon

Sex 0.757 Para-gastric veins 0.000
Male 72 (67.9) 42 (65.6) Absent 48 (45.3) 47 (73.4)

Female 34 (32.1) 22 (34.4) Present 58 (54.7) 17 (26.6)

Age, yr 57.27+9.68 60.84+9.14 0.018 PGV classification 0.739

Child-Pugh score 6.14+1.11 5.92+0.97 0.191 None 48 (45.3) 47 (73.4)

Child-Pugh classification 0.207 Type 1 16 (15.1) 4(6.3)

Class A 70 (66.0) 50 (78.1) Type 2 42 (39.6) 13 (20.3)
Class B 35 (33.0) 14 (21.9) Gastric perforating vein 0.000
Class C 1(1.0) 0 Absent 41 (38.7) 47 (73.4)
Etiology of portal hypertension 0.854 Present 65 (61.3) 17 (26.6)
HBV 56 (52.8) 37 (57.8) Esophageal perforating vein 0.000
HCV 5(4.7) 1(1.6) Absent 37 (34.9) 40 (62.5)
Alcohol 7 (6.6) 7 (11.0) Present 69 (65.1) 24 (37.5)
PBC 8(7.6) 5(7.8) Data are presented as number (%) or mean+SD.
AH 7(6.6) 20.1) HBV, hepatitis B virus; HCV, hepatitis C virus; PBC, primary bili-
) o ary cirrhosis; AIH, autoimmune hepatitis; GI, gastrointestinal; ALT,
Schistosomiasis 4(3.8) 2(3.1) alanine transaminase; AST, aspartate transaminase; EUS, endoscopic
Cryptogenic 13 (12.3) 8 (12.5) ultrasound; PGV, para-gastric vein.
Mixed 5(4.7) 2(3.1)
Others 1(0.9) 0 o . o )
) ) o Table 3. Logistic Regression of Predictive Factor Analysis for Poor
GI bleeding prior to admission 16 (15.1) 0 0.000 Response to Endoscopic Therapy

Laboratory Parameters Variable OR (95% CI) p-value

Total bilirubin, pmol/L 20.95+19.30 17.73+8.77 0.209

Age 0.947 (0.911-0.986) 0.007
Conjugated bilirubin, pmol/L ~ 9.90+16.83 7.75+5.48 0.323 .

Hemoglobin 0.984 (0.968-0.999) 0.035
Albumin, g/L 38.30+4.73 38.61+4.57 0.678 L.

¢l + * Prothrombin time 1.144 (0.862-1.520) NS

ALT, U/L 27.21+20.64 29.64+14.98 0.413 . R

Para-gastric vein 5.374 (1.013-28.475) 0.048
AST, U/L 34.12+24.30 34.73+15.80 0.858 . . R

Gastric perforating vein 2.908 (1.174-7.201) 0.021
Hemoglobin, g/L 107.33+26.02 116.30+22.77 0.024 . R

Esophageal perforating vein 1.232 (0.544-2.789) NS
Platelet, x10°/L 61.27+28.98 64.98+29.68 0.424 K . .

OR, odds ratio; CI, confidence interval; NS, not significant.
Prothrombin time, s 13.89+1.31 13.49+1.26  0.050
Serum creatinine, pmol/L 73.358+18.40 76.70+26.96 0.338
No. of endotherapy sessions 3544163 3974170 0.102 of the follow-up endoscopy findings were closely correlated to
.. the presence of para-gastric vein with a Pearson’s correlation of
Concurrent conditions
. 0.380, p-value 0.002.

Portal venous thrombosis 0.547
Absent 82 (77.4) 52 (81.3)

DISCUSSION
Present 24 (22.6) 12 (18.7)

Hepatocellular carcinoma 0.844 Gastroesophageal variceal hemorrhage is a clinical adver-
Absent 97 (91.5) 58 (90.6) sity faced by clinicians that demands aggressive resuscitation
Present 9(8.5) 6(9.4) and secondary prophylactic treatment after an index bleeding

Ascites 0.549 episode, necessitating multiple repeat endoscopic therapy ses-
Absent 63(59.4) 41 (64.1) sions."”"” The rate of gastroesophageal rebleed even after ap-
Present 43 (40.6) 23 (35.9) propriate prophylactic therapy can exceed 40%, with a high

mortality rate.” To date, no reliable prognostic indicator can
accurately predict the occurrence of gastroesophageal variceal
rebleed after appropriate prophylactic therapy, or better yet
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Table 4. Follow-up Endoscopy Findings for Poor Responders

Parameters No. (%)
Endoscopic findings
Esophageal varices
None 21 (58.3)
Mild 3(8.3)
Moderate 2 (5.6)
Severe 10 (27.8)
Classification
None 30 (49.2)
EV 15 (24.6)
GOV type 1 4 (6.6)
GOV type 2 8 (13.1)
IGV type 1 4(6.5)
IGV type 2 0
Treatments received
None 32 (52.5)
EBL 12 (19.7)
EIS 1(1.6)
Cyanoacrylate 8 (13.1)
EBL+cyanoacrylate 7 (11.5)
EIS+cyanoacrylate 1(1.6)

EV, esophageal varices; GOV, gastroesophageal varices; IGV, isolated
gastric varices; EBL, esophageal banding ligation; EIS, endoscopic
injection sclerotherapy.

predict patient response to treatment. Carneiro et al.”” reported
the diameter of paraesophageal varices before and after endo-
scopic band ligation as a predictive indicator for esophageal
variceal recurrence. Irisawa et al.** also reported severe type
peri-esophageal collateral veins and large perforating veins sig-
nifies recurrence of esophageal varices. However, several EUS
and angiographic studies suggest that extraluminal collaterals
is responsible for a decrease in portal pressure after variceal
obliteration, leading to a lower incidence of variceal rebleed.™
Unfortunately, most studies focused on the recurrence and re-
bleeding rates of esophageal varices after prophylactic treatment
with EBL or EIS. To our knowledge, no available reports have
investigated potential EUS predictors for variceal recurrence
in patients with gastric varices or concurrent gastroesophageal
varices.

The results of our studies revealed presence of para-gastric
veins in 75 (44.1%) subjects of the global population (n=170).
While 82 patients (48.2%) presented with gastric perforating
veins and 93 (54.7%) patients with esophageal perforating
veins. All patients with gastric varices were treated with cyano-
acrylate injection via the sandwich technique (lauromacrogol-
cyanoacrylate-lauromacrogol).”” Concurrent esophageal varices
were treated accordingly with EBL or EIS, determined by the
operator.

Patients were divided into two groups based on their response
to endoscopic therapy, which is determined by evident variceal
rebleed prior to hospital admission or subsequent endoscopic
findings. Statistical analysis between the two groups identified
the presence of PGV, gastric perforating veins, and esophageal
perforating veins as statically significant variables, with a p-
value <0.001, as well as age, hemoglobin (g/L), and prothrom-
bin time (second). A binary logistic regression of the statistically
significant variables revealed an OR of 5.374 (95% CI, 1.013 to
28.475) for para-gastric vein, while that of gastric perforating
vein was 2.908 (95% CI, 1.174 to 7.201). Patients with para-
gastric vein are five times more likely to be poor responders to
repeat endoscopic treatment compared to those without. Simi-
larly, the presence of gastric perforating veins increases the risk
of poor response by nearly 3-fold.

Findings of the follow-up endoscopic examination of poor
responders were also analyzed. Given the retrospective nature of
the study, only 61 patients of the poor responder group had an
available follow-up endoscopy examination. Variceal oblitera-
tion was observed in 32 patients (52.5%), while remnant varices
were present in 29 (47.5%). The correlation between patient
status was significantly correlated with the presence of para-
gastric vein, validating our previous findings.

Given comparable baseline characteristics, patient response
to the endoscopic therapy may vary substantially. For some,
variceal obliteration may be achieved in 2 to 3 endotherapy
sessions, while other require far more. Our study attempted
to identify poor responders to endoscopic therapy in order to
promptly provide a better alternative treatment, avoiding un-
necessary procedures. For instance, TIPS has shown to provide
better treatment efficacy in severe portal hypertension or high-
risk patients, which is often the culprit of treatment failure."”**
Although, hepatic venous pressure gradient (HVPG) is the gold-
standard for assessing portal pressure and assessing disease se-
verity, and a decrease in HVPG of more than 10% or HVPG <12
mm Hg is considered clinically relevant response to therapy.’
However, HVPG measurement is an invasive and relatively
expensive procedure, which makes it an unrealistic method for
disease assessment and surveillance.”

Our study concluded EUS phenomenon as a promising di-
agnostic modality for differentiating patient response to en-
doscopic therapy for gastroesophageal varices. The presence
of para-gastric vein and gastric perforating vein substantially
increases the risk of variceal recurrence. The detection of ex-
traluminal phenomenon via endoscopic ultrasound is also a
more feasible option compared to the costly and invasive HVPG
measurement. EUS examination can also provide other valu-
able observations including the direction and speed of collateral
blood flow, which require further investigation for its disease
assessment or surveillance potential. Liver dynamic computed
tomography (CT) may also provide valuable information of the
collateral circulation. However, it may not be an ideal long-term
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surveillance modality given the exposure to radiation and use
of contrast agents. Many gastroesophageal varices patients re-
quire more than one endoscopic therapy session and long-term
follow up for the treatment of disease. Given comparable value,
EUS may be a more appropriate surveillance option, while liver
dynamic CT may be suitable for baseline evaluation in patients
receiving initial endoscopic therapy or guiding treatment selec-
tion for poor-responders. For instance, detection of main portal
vein thrombosis may be contraindicative of TIPS, while identifi-
cation gastrorenal shunt may prompt a BRTO procedure.

There are several limitations to this study. HVPG was not
available for the reference of disease severity. Changes in ex-
traluminal collateral circulation after endoscopic treatment were
not assessed. Not all patients had available endoscopic follow-
up examination, which may hinder result validation. Majority
of study subjects were classified as Child A and B, while the
main etiology of cirrhosis is viral hepatitis (HBV). Application
of study results on patients with advanced chronic liver disease
(Child C) or different etiologies of portal hypertension require
further evaluation.

EUS provides a pristine depiction of all extraluminal phe-
nomenon with high clinical feasibility given adequate training
of endoscopists. The recurrence of gastroesophageal varices is
theorized to be directly correlated to disease severity or increase
in portal pressure. Our results showed a remarkable correlation
between para-gastric vein and poor response to endoscopic
therapy for gastroesophageal varices, prompting a necessary
change in course of treatment. Whereas patients without para-
gastric veins are urged to continue repeated endoscopic sessions
to achieve complete obliteration with low risk of recurrence.
EUS is a novel technology for investigating portal systemic col-
laterals in patients with gastroesophageal varices secondary to
portal hypertension, with good correlation to routine endoscopic
findings.”***' The use of endoscopic ultrasound shows promis-
ing potential in stratifying patient response and risk to endo-
scopic therapy. However, the application for disease surveillance
requires further investigation.
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