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Abstract

Background: Gastric varices (GV) with spontaneous portosystemic shunts (SPSS) pose considerable risks and challenges for adminis-
tering endoscopic cyanoacrylate (CYA) injection. This study aimed to evaluate the efficacy and safety of EUS-guided coil embolization
in combination with CYA injection compared to conventional endoscopic CYA injection for managing GV with SPSS.

Methods: This retrospective analysis included patients with SPSS treated with either EUS-guided coil embolization in combination
with CYA injection or conventional CYA injection for gastric variceal bleeding at Ningbo Medical Center Lihuili Hospital (Zhejiang,
China) between January 2018 and March 2023. Patient demographics, procedural details, and follow-up results were reviewed.

Results: The study evaluated 57 patients: 21 in the combined treatment group undergoing EUS-guided coil embolization in combina-
tion with CYA injection and 36 in the conventional group receiving conventional endoscopic CYA injection. Both cohorts achieved a
100% technical success rate. The mean volume of CYA used was significantly lower in the combined group (1.64 +0.67 mL) than in the
conventional group (2.38+0.72mL; P <0.001). Early GV rebleeding rates did not differ significantly between the groups; in contrast,
the combined treatment group exhibited a considerably lower incidence of late GV rebleeding than the conventional group (4.8% vus
27.8%, P=0.041).

Conclusions: EUS-guided coil embolization in combination with CYA injection demonstrated superiority over conventional endo-
scopic CYA injection in reducing late GV rebleeding in treating GV with SPSS.
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strategy for GV associated with SPSS is yet to be established, with
endoscopic CYA injection being one of the mainstays of treat-
ment [1, 4]. One of the severe complications arising from endo-
scopic CYA injection is ectopic embolism [7, 8], and the presence
of SPSS may increase the risk of this complication.

Since the initial successful implementation of coil emboliza-
tion by Levy in 2008 for managing refractory bleeding from ec-

Introduction

Gastric varices (GV) occur in approximately 20% of patients with
portal hypertension, making up a much smaller proportion com-
pared to those with esophageal varices, of which only 5% are im-
plicated in gastrointestinal bleeding [1, 2]. Bleeding caused by GV
is typically more severe and more difficult to manage, carrying a
higher mortality rate [3]. Current guidelines advocate using endo-

scopic cyanoacrylate (CYA) injection as the treatment modality
for GV [4, 5].

As portal hypertension progresses, spontaneous portosyste-
mic shunts (SPSS) develop in approximately 60% of patients with
cirrhosis, and 28% of these shunts are large shunt tracts [6].
Gastrorenal shunt (GRS) and splenorenal shunt (SRS) are com-
mon types of SPSS known to exacerbate the risks associated with
endoscopic CYA injection. Currently, a defined treatment

topic varices [9], this technique has been increasingly applied in
clinical settings. Endoscopic ultrasound (EUS) allows enhanced
visualization of GV and helps identify the feeder vessels.
Deploying coils under EUS guidance into these target vessels can
substantially mitigate the risk of ectopic embolism associated
with direct CYA injection. Recent evidence suggests that EUS-
guided coil-based therapies may be superior to endoscopic or
EUS-guided CYA injection alone in treating GV [10-13]. However,
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current studies are limited to patients with GV alone, and there
are no studies involving patients with GV combined with SPSS,
who may face an increased risk of ectopic embolism.

Therefore, the objective of this retrospective cohort study is to
evaluate the efficacy and safety of EUS-guided coil embolization
in combination with CYA injection in comparison to conven-
tional endoscopic CYA injection in the treatment of GV
with SPSS.

Materials and methods
Study design and patients

This single-center retrospective cohort study was conducted by
reviewing cases of patients with cirrhosis and SPSS who were
treated for GV bleeding through EUS-guided coil embolization in
combination with CYA injection or conventional CYA injection at
Ningbo Medical Center Lihuili Hospital (Zhejiang, China) between
January 2018 and March 2023. The inclusion criteria for eligible
patients were: (i) age > 18years; (ii) endoscopic evidence of
active or recent bleeding from GV; (iii) confirmation of SPSS by
computed tomography angiography (CTA) of the portal vein; and
(iv) treatment with either EUS-guided coil embolization in combi-
nation with CYA injection or conventional CYA injection.

Exclusion criteria included: (i) insufficient baseline or follow-
up data; (i) concomitant hepatocellular carcinoma or other
malignancies; z(iii) concurrent hepatorenal syndrome or hepatic
encephalopathy; and (iv) history of gastric or esophageal surgery.

Patients were categorized into two groups according to their
treatment modality: the combined treatment group received
EUS-guided coil embolization in combination with CYA injection.
In contrast, the conventional group was treated with conven-
tional endoscopic CYA injection. Demographic information, clini-
cal characteristics, cirrhosis etiology, SPSS specifics, procedural
details, and follow-up data were meticulously compiled.

This study was conducted in line with the ethical standards of
the Helsinki Declaration and received approval from the
Research Ethics Committee of Ningbo Medical Center Lihuili
Hospital (Approval number: KY2019PJ025).

Preoperative examination and preparation

Before surgery, all participants underwent a CTA of the portal
vein to confirm SPSS presence and to classify the type of SPSS
(Figure 1A and B). The anatomical classification of SPSS was used
to define them, with an SRS identified as a shunt between the
splenic hilum and the left renal vein, and a GRS characterized as
a shunt between the gastric-related veins and the left renal vein.
Gastric-related veins include GV, the short gastric vein, and the
posterior gastric vein. The SPSS with the largest diameter was
identified and measured. EUS assessed the GV to identify the tar-
get vessel and measure its maximal diameter. GV were classified
endoscopically based on the Sarin classification [2]. Endoscopic
treatments were performed under general anesthesia with tra-
cheal intubation, depending on the patient's preference and the
endoscopist's recommendation. All cases included in this study
were managed by the same group and performed by the same ex-
pert endoscopist.

EUS-guided coil embolization in combination
with CYA injection procedure

EUS was performed using a forward-viewing echoendoscope (TGF-
UC260J; Olympus Corporation, Tokyo, Japan) or a curvilinear-array
echoendoscope (GF-UCT260; Olympus Corporation, Tokyo, Japan)
connected to an ultrasound scanning system (EU-ME2 Premier
Plus; Olympus Corporation, Tokyo, Japan).

With the gastric fundus filled with water, the echoendoscope
was positioned in the distal esophagus to assess the GV’s anat-
omy and observe the blood flow. Color Doppler was used to pre-
cisely locate the feeding vessel or varix lumen, aiding in
identifying the puncture target. The coil (Nester Embolization
Coil, 0.018-inch, Cook Medical, Bloomington, Indiana, United
States) was preloaded and then inserted into the target vessel in
the lower esophagus using a 22-gauge needle (Endoscopic
Ultrasound Needle, Cook Medical, National Technology Park,
Limerick, Ireland) under EUS guidance. Once the coil was suc-
cessfully positioned, N-butyl-2-cyanoacrylate (Medical Adhesive;
Compont Medical Devices Corporation, Beijing) was injected into
the GV employing the “modified sandwich method” [14, 15], with
the volume adjusted according to Color Doppler feedback. 3mL
lauromacrogol (Tianyu Pharmaceutical Corporation, Shanxi,
China) was administered before and after the CYA injection. The
obliteration of varices was evaluated with Color Doppler, with
additional endoscopic CYA injection performed until the blood
flow signal vanished. Post-procedure, the effectiveness of varix
obliteration was assessed via Color Doppler (Figure 2), and a
follow-up CTA of the portal vein was repeated 1week later to de-
termine the displacement of the implanted coil (Figure 1C
and D).

Conventional endoscopic CYA
injection procedure

A therapeutic gastroscope (GIF-Q260J; Olympus Corporation,
Tokyo, Japan) was utilized for the conventional procedure. The
endoscopist determined the location and quantity of CYA injec-
tions during each session, focusing primarily on GV that showed
signs of recent or active bleeding or those with the largest diame-
ter. The “modified sandwich method” was employed for CYA in-
jection into GV. 3mlL lauromacrogol was administered before
and after the CYA, mirroring the approach used in the combined
treatment group. Injections were performed using a 25-gauge
sclerotherapy needle (Endo-Flex GmbH, Voerde, Germany) until
the targeted GV complex exhibited firmness to catheter palpation
and the bleeding had ceased.

Follow-up after endoscopic therapy

Post-treatment, patients were scheduled for a follow-up endos-
copy or EUS after 1month or sooner if there was a recurrence of
bleeding. Successful obliteration of GV was indicated by the ab-
sence of visible varices during endoscopy or the detection of in-
duration with catheter palpation. As confirmed by Color Doppler,
a lack of blood flow in GV was also a marker of successful obliter-
ation. Should any residual variceal blood flow be detected, fur-
ther endoscopic CYA injections were performed. Subsequent
endoscopies were then scheduled monthly until obliteration was
confirmed. Once obliteration was achieved without rebleeding,
annual surveillance with endoscopy or EUS was conducted. Data
collection involved clinical, endoscopic, and telephone follow-
ups, alongside medical history and records. Follow-up duration
was determined by the timing of the last endoscopy or EUS.

Outcome measures and definitions

The outcome measures included the frequency of late GV
rebleeding, adverse events, technical success, and the number of
sessions required to achieve GV obliteration. Early GV rebleeding
was classified as rebleeding within 5 days of the procedure, while
late rebleeding referred to episodes occurring beyond 5days
post-procedure [16]. An adverse event was defined as an occur-
rence that prevented the completion of a planned procedure
and/or resulted in the prolongation of hospital stay, according to
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Figure 1. Preoperative and postoperative CTA of the portal vein. (A-B) CTA of the portal vein showed gastrorenal shunt in gastric varices (red arrow)
preoperatively. (C-D) 1-week postoperative CTA of the portal vein showed that the coil did not migrate and was within the target vessel. CTA =

computed tomography angiography.

consensus definitions established in previous ASGE workshops
[17]. Adverse events, such as abdominal pain, fever, early GV
rebleeding, and ectopic embolism, were classified as mild, mod-
erate, or severe. The severity grades were primarily determined
by the extension of hospital stay length [17]. Patients who devel-
oped postoperative symptoms, such as fever, abdominal pain,
and chest discomfort, immediately underwent computed tomog-
raphy scans to assess for potential ectopic embolism.
Furthermore, a CTA of the portal vein was performed 1 week
post-procedure to assist in the ectopic embolism evaluation. The
diagnosis of ectopic embolism was based on a combination of
clinical manifestations and imaging findings. Adverse events
were documented by reviewing medical and nursing records in
detail. Technical success was defined as the successful comple-
tion of the endoscopic procedure and no rebleeding of GV within
24h. GV obliteration was confirmed endoscopically by the lack of
visible varices, firmness upon catheter palpation of the treated
GV complex, and/or the disappearance of the blood flow signal in
Color Doppler during follow-up examinations.

Statistical analysis

IBM SPSS Statistics version 22.0 was utilized for conducting sta-
tistical analysis in this study. Continuous data that followed a
normal distribution are presented as the mean + standard devia-
tion, and Student’s t-test was used to compare between two
groups. Continuous data exhibited significant skewness are pre-
sented as the median (interquartile range), and the Mann-
Whitney U test was employed to compare between groups.
Categorical data are presented as frequencies, and the Chi-

square test or Fisher's exact test was used to compare between
groups. P < 0.05 was considered statistically significant.

Results
Demographics and patient characteristics

The study comprised 57 patients, with 21 patients undergoing EUS-
guided coil embolization in combination with CYA injection and 36
patients receiving conventional endoscopic CYA injection. There
were no significant differences in baseline characteristics between
the two groups, including gender, age, comorbidities, model for
end-stage liver disease (MELD) score, Child-pugh classification, eti-
ology of cirrhosis, incidence of concurrent portal vein thrombosis,
therapeutic intent, and the diameter and type of SPSS (Table 1).

Variceal and procedural characteristics

In this study, every patient in both groups completed the endo-
scopic procedure, resulting in a 100% technical success rate.
There were no significant differences between the groups regard-
ing variceal and procedural characteristics, including the techni-
cal success, type of GV, size of GV, and the rate of GV
obliteration. In the combined treatment group, successful GV
obliteration was achieved by placing of a single coil in each pa-
tient. Conversely, in the conventional group, two patients did not
attain GV obliteration and subsequently underwent transjugular
intrahepatic portosystemic shunt (TIPS). The mean volume of
CYA injected in the combined treatment group (1.64+0.67 mL)
used during the initial endoscopic procedure was significantly
lower than in the conventional group (2.38+0.72mL; P <0.001)
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Figure 2. The procedure of EUS-guided coil embolization combined with CYA injection. (A) Gastroscopy revealed varices in the fundus. (B) EUS
examination of the fundic region showed multiple anechoic lesions. (C) Color Doppler visualized abundant blood flow signals and identified the feeding
vessel. (D) Punctured in the lower esophagus and placed coil under EUS guidance, followed by CYA injection. (E) Post-procedure Color Doppler re-
examination, blood flow signal almost disappeared. (F) No significant abnormalities were observed at the lower esophageal puncture site. CYA =

cyanoacrylate.

(Table 2). A follow-up CTA of the portal vein conducted 1-week
post-procedure confirmed the stability of the implanted coil
within the targeted vessel without displacement.

GV rebleeding and adverse events

The median follow-up for the patients was 13months, with no
significant difference in the follow-up duration between the two
treatment cohorts. Both groups demonstrated effective control of
GV rebleeding, particularly in the initial phase post-procedure.
The early GV rebleeding rate was 0% in the combined treatment
group and 2.8% in the conventional group, with no statistically
significant difference observed between the two groups.
However, the combined treatment group showed a significantly

reduced incidence of late GV rebleeding compared to the conven-
tional group (4.8% vs 27.8%, P=0.041).

Adverse events reported in both groups included fever and epi-
gastric pain, which were effectively managed in all cases. No se-
vere adverse events, such as ectopic embolism, occurred in either
group. The overall incidence of adverse events did not differ sig-
nificantly between the groups, and the incidence of mild to mod-
erate adverse events was also similar in both groups (Table 3).

GV obliteration

In the combined treatment group, 90.5% of patients achieved GV
obliteration within a single treatment session, compared to 70.6%
in the conventional group. However, there was no statistically
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Table 1. Demographics and patient characteristics

Table 3. Comparison of GV rebleeding and adverse events

Characteristic Combined Conventional P-value Variable Combined Conventional  P-value
treatment group treatment group
group (n=21) (n=36) group (n=21) (n=36)
Age, years, mean + SD 57.5+7.7 58.8+8.0 0.556 Early GV rebleeding, n (%) 0 1(2.8) >0.999
Gender, n (%) Late GV rebleeding, n (%) 1(4.8) 10 (27.8) 0.041
Female 7 (33.3) 9(25.0) 0.499 Adverse events, n (%) 4 (19.0) 5(13.9) 0.712
Male 14 (66.7) 27 (75.0) Mild adverse events, n (%) 4(19.0) 4(11.1) 0.449
Diabetes, n (%) 7 (33.3) 10 (27.8) 0.658 Fever 3(14.3) 2(5.6)
Hypertension, n (%) 5(23.8) 7(19.4) 0.744 Abdominal pain 1(4.8) 2(5.6)
Etiology of cirrhosis, n (%) Moderate adverse 0 1(2.8) >0.999
HBV 13 (61.9) 24 (66.7) 0.988 events, n (%)
HCV 1(4.8) 2(5.6) Ectopic embolism 0 0
Alcoholic 2(9.5) 4(11.1) Early GV rebleeding 0 1(2.8)
Schistosomiasis 1(4.8) 1(2.8) Severe adverse events 0 0
Autoimmune liver diseases 1(4.8) 2 (5.6) Follow-up time, median 13.0 (8-16) 12.5 (8-15.75) 0.489
Cryptogenic 3(14.3) 3(8.3) (IQR), months
Purpose of treatment, n (%) ; i ; -
Secondary prophylaxis 20 (95.2) 32 (88.9) 0.642 GV = gastric varices, IQR = interquartile range.
Management of acute 1(4.8) 4(11.1)
bleeding episode
Child-pugh class, n (%) . . .
A 7(33.3) 16 (44.4) 0.763 Table 4. Comparison of the number of sessions required to
B 10 (47.6) 14 (38.9) achieve obliteration
MECLD score, mean + SD 1%(214932 ?5 ; 5(16372} 0.465 Nun?ber of Combined treatment Conventional P-value
Portal vein thrombosis, n (%) 5 (23.8) 10(27.8) 0743 sessions, n (%) group (n=21) group (n=34)
Diameter of SPSS, mm, 87+2.1 8.2+19 0.307 1 19 (90.5) 24 (70.6) 0.209
mean & SD 2 2(9.5) 7 (20.6)
Type of SPSS, n (%) 3 0 3(8 é)
GRS 16 (76.2) 24(66.7)  0.448 :
SRS 5(23.8) 12(33.3) CYA = cyanoacrylate.

CYA = cyanoacrylate, HBV = hepatitis B virus, HCV = hepatitis C virus, MELD
= model for end-stage liver disease, SPSS = spontaneous portosystemic
shunts, GRS = gastrorenal shunt, SRS = splenorenal shunt.

Table 2. Comparison of variceal and procedural characteristics

Variable Combined Conventional  P-value
treatment group
group (n=21) (n=36)
Type of GV, n (%) 0.808
GOV1 1(4.8) 2 (5.6)
GOV2 13 (61.9) 19 (52.8)
IGV1 7(33.3) 15 (41.7)
Size of GV, mm, 18.4+5.9 19.5+7.9 0.586
mean + SD
Volume of CYA injected, 1.64+0.67 2.38+0.72 <0.001
mL, mean + SD
Technical success, n (%) 21 (100) 36 (100) -
Obliteration of GV, n (%) 21 (100) 34 (94.4) 0.526

CYA = cyanoacrylate, GV = gastric varices, GOV1 = type 1 gastroesophageal
varices, GOV2 = type 2 gastroesophageal varices, IGV1 = type 1 isolate
gastric varices.

significant difference in the number of sessions required to
achieve GV obliteration between the two groups (Table 4).

Discussion

Patients with portal hypertension can develop several complica-
tions, including GV and SPSS, as the condition progresses. SPSS
typically emerges as a compensatory pathophysiological re-
sponse to portal hypertension aimed at reducing portal vein
blood flow and decreasing portal pressure. SRS and GRS are com-
monly observed types of SPSS. A retrospective analysis of 700
patients with cirrhosis showed that SRS occurred in 8.43% and
GRS in 7.14% of cases [18]. The risk of ectopic embolism is

heightened due to the potential migration of CYA into the sys-
temic circulation through the inferior vena cava via SRS or GRS.
Another retrospective study indicated that the presence of SPSS
increases the risk of complications and mortality among patients
with cirrhosis [6]. Therefore, conventional endoscopic CYA injec-
tion poses increased risks and challenges in patients with gastric
variceal bleeding associated with SRS or GRS.

There is no consensus on the preferred treatment for GV com-
bined with SPSS. Options include EUS-guided coil embolization in
combination with CYA injection, balloon-occluded retrograde
transvenous obliteration (BRTO), and TIPS [1, 4]. SPSS allows part
of the blood to bypass liver metabolism and flow directly into the
systemic circulation, increasing the risk of hepatic encephalopa-
thy. By reducing liver perfusion, TIPS can heighten the risk of he-
patic encephalopathy [19]. In contrast, BRTO is more complex
and expensive compared to endoscopic treatments. Additionally,
BRTO might exacerbate the severity of esophageal varices, lead-
ing to bleeding [20]. EUS-guided coil embolization in combination
with CYA injection offers an advantageous alternative, mitigat-
ing the drawbacks of both techniques and reducing the risk of ec-
topic embolism.

N-butyl-2-cyanoacrylate is commonly used as a tissue adhe-
sive in endoscopic injection therapy. The traditional ‘sandwich’
technique involves a tissue adhesive flanked by two “slices”—typ-
ically made of lipiodol, saline, or hypertonic glucose. These three
types of “bread” constitute the traditional sandwich approach,
with lipiodol historically being the most frequently used [14].
The “modified sandwich method”, a newer variant, substitutes
lipiodol with lauromacrogol. As a sclerosing agent, lauromacro-
gol directly impacts the vascular endothelium, encouraging
thrombogenesis. This modification facilitates rapid localization
and polymerization of the tissue adhesive, reducing the risk of
ectopic embolism. Hu et al. [15] confirmed the efficacy and safety
of the “modified sandwich method” in treating variceal bleeding.
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A retrospective cohort study [21] underscored its advantage in
lowering the required CYA volume for GV eradication. Moreover,
a meta-analysis indicated the superiority of the “modified sand-
wich method” over the traditional sandwich method without
lauromacrogol [14]. In China, the “modified sandwich method” is
extensively utilized. In our research, this method was applied in
both treatment modalities, yielding favorable outcomes.

EUS-guided coil embolization in combination with CYA injec-
tion for the treatment of GV was initially introduced in 2011,
achieving a 100% technical success rate [22]. A subsequent 6-year
clinical study further demonstrated its effectiveness in managing
acute active bleeding, primary prophylaxis, and secondary pro-
phylaxis of gastric variceal bleeding, significantly reducing the
risk of ectopic embolism [23]. Furthermore, follow-up results
from this study indicated that the rebleeding risk post successful
GV obliteration was <3% [23]. In our study, both EUS-guided coil
embolization in combination with CYA injection and conven-
tional endoscopic CYA injection attained high technical success
rates and exhibited a low incidence of early GV rebleeding in
treating GV with SPSS. The technical success rate was 100% in
both groups, with early GV rebleeding rates of 0% and 2.8%, re-
spectively, showing no significant differences. However, the late
GV rebleeding rate was considerably lower in the combined treat-
ment group compared to the conventional group (4.8% vs 27.8%,
P=0.041). Several studies have reported late GV rebleeding rates
between 6.4% and 9.2% when using EUS-guided coil embolization
in combination with CYA injection, consistent with our results
[23, 24]. Conversely, the incidence of late GV rebleeding with con-
ventional endoscopic CYA injection ranges from 17% to 19.7% 8,
24, 25]. In our study, the incidence of late GV rebleeding with con-
ventional endoscopic CYA injection was relatively high at 27.8%,
potentially due to the concurrent presence of SPSS. A meta-
analysis suggested that EUS-guided coil embolization in combina-
tion with CYA injection might offer a more effective treatment for
late GV rebleeding than conventional endoscopic CYA injection,
aligning with our study’s findings [24].

EUS guidance facilitates accurate coil placement within the
target vessel. Coils containing synthetic fibers slow blood flow,
enhance tissue adhesion, and create a space-occupying effect,
thereby reducing the required CYA volume. Unlike the conven-
tional group’s more random CYA injection, the combined treat-
ment group benefitted from the precise real-time EUS
assessment for variceal obliteration and targeted CYA injection.
In the initial endoscopic session, the mean volume of CYA
injected in the combined treatment group was significantly lower
than in the conventional group (1.64+0.67 mL vs 2.38+0.72mL,;
P <0.001). This observation is supported by a randomized con-
trolled trial which found that EUS-guided coil embolization in
combination with CYA injection for variceal obliteration required
significantly reduced CYA injection than conventional endo-
scopic CYA injection (1.40+0.74mL vs 3.07+1.94mL, P=0.002),
consistent with our findings [26].

Coils and CYA can effectively complement each other under
EUS guidance. A randomized controlled trial indicated that EUS-
guided coil embolization in combination with CYA injection leads
to better clinical outcomes, with lower reintervention rates and
rebleeding than coil embolization alone [11]. Samanta et al. [27]
confirmed the safety and efficacy of EUS-guided coil-based therapy
with CYA injection, highlighting lower rebleeding rates compared
to endoscopic CYA injection. Moreover, a meta-analysis suggested
that combination therapy is preferable to EUS-based monotherapy
in managing GV [12]. In our research, EUS-guided coil embolization
in combination with CYA injection was associated with a reduced

incidence of late GV rebleeding. It required a lower mean volume
of CYA for variceal obliteration compared to conventional endo-
scopic CYA injection. EUS-guided combination therapy proved
more effective than CYA injection alone in treating GV.

Previous studies have indicated that fever, abdominal pain,
and ectopic embolism are common adverse events following en-
doscopic treatments for GV [26, 28, 29]. In our study, the most
common complications following CYA injection were abdominal
pain and fever, with no severe adverse events reported in either
group. The incidence of adverse events was similar between the
two groups. Our primary concern during the endoscopic proce-
dure was the risk of ectopic embolism. A multicenter retrospec-
tive study found the incidence of asymptomatic ectopic
embolism in GV to be only 2% (1/50) [30]. A meta-analysis
reported a 4.3% rate of ectopic embolism with EUS-guided coil
embolization in combination with CYA injection [24]. Our study
recorded no cases of ectopic embolism. It maintained a 100%
technical success rate, underscoring the safety and efficacy of
EUS-guided coil embolization in combination with CYA injection
in treating GV with SPSS.

A multicenter study showed that EUS-guided coil deployment
achieved successful GV obliteration in 81.8% of patients after a
single treatment, requiring fewer sessions than endoscopic CYA
injection [31]. Combining coil and CYA injection could theoreti-
cally enhance the success rate of GV obliteration. In our study,
the single-session success rates for GV obliteration were 90.5% in
the combined treatment group and 70.6% in the conventional
group. The use of coil in conjunction with CYA injection
appeared to improve the success rate of GV obliteration, al-
though the absence of a significant difference could be due to the
limited patient sample size.

This study has several limitations. Being retrospective, it is
subject to potential selection bias despite using consistent inclu-
sion and exclusion criteria. The study may have a limited case
number, conducted at a single center, mainly due to the specific
inclusion of patients with GV combined with SPSS, which could
influence the statistical results. Moreover, the relatively short
and varied follow-up periods and other potential confounding
factors might have influenced the outcomes.

In conclusion, EUS-guided coil embolization in combination
with CYA injection is superior to conventional endoscopic CYA
injection in preventing late GV rebleeding in the treatment of GV
with SPSS. This integrated approach requires a lower mean vol-
ume of CYA injection for variceal obliteration than conventional
endoscopic CYA injection. Future research, particularly a large-
scale prospective randomized controlled trial, is needed to evalu-
ate the efficacy and safety of EUS-guided coil embolization in
combination with CYA injection in treating GV combined with
SPSS further.
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