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Endoscopic ultrasound-guided coiling and glue is safe and
superior to endoscopic glue injection in gastric varices with
severe liver disease: a retrospective case control study =1

Kapil D. Jamwal'?, Rajesh K. Padhan', Atul Sharma', Manoj K. Sharma’

'Department of Gastroenterology, Artemis Hospitals, Gurugram; “Institute of Liver and Biliary Sciences, New Delhi, India

Background/Aims: Gastric varices (GV) are present in 25% of cirrhotic patients with high rates of rebleeding and mortality. Data on
endoscopic ultrasound (EUS)-guided treatment in severe liver disease (model for end stage liver disease sodium [MELD-Na] >18 and
Child-Turcotte-Pugh [CTP] C with GV) are scarce. Thus, we performed a retrospective comparison of endoscopic glue injection with
EUS-guided therapy in cirrhotic patients with large GV.

Methods: A retrospective study was performed in the tertiary hospitals of India. A total of 80 patients were recruited. The inclusion
criteria were gastroesophageal varices type 2, isolated gastric varices type 1, bleeding within 6 weeks, size of GV >10 mm, and a MELD-
Na >18. Treatment outcomes and complications of endoscopic glue injection and EUS-guided GV therapy were compared.

Results: In this study, the patients’ age, sex, liver disease severity (CTP, MELD-Na) and clinical parameters were comparable. The me-
dian number of procedures, injected glue volume, complications, and GV obturation were better in the EUS group, respectively. On
subgroup analysis of the EUS method (e.g., direct gastric fundus vs. paragastric collateral [PGC] coil placement), PGC coil placement
showed decreased coil requirement, less injected glue volume, decreased luminal coil extrusion, and increased successful GV obtura-
tion.

Conclusions: EUS-guided treatment is more efficient and safer, and requires a smaller number of treatment sessions, as compared to
endoscopic treatment in severe liver disease patients with large GV. Furthermore, PGC coil placement increases the complete oblitera-
tion of GV.
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being the most common type." Although the incidence of GV
bleeding is low (10%-20%), that of GV rebleeding is very high,
with an associated mortality of up to 30%."” GV can also be

INTRODUCTION

Gastric varices (GV) are present in 15% to 25% of patients with
liver cirrhosis, with gastroesophageal varices type 1 (GOV 1)  present in patients without intra-hepatic portal hypertension,

as seen in left sided portal hypertension, which include pancre-

atitis (acute or chronic), pancreatic malignancy, myeloprolifer-
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evised seplember ateive disorders (polycythemia vera, essential thrombocytosis),

or in certain hereditary disorders.'” As portal pressure deter-
mines the outcomes of bleeding and development of complica-
tions (decompensation: ascites, hepatic encephalopathy [HE])
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which permits unrestricted non-commercial use, distribution, and reproduction in any
medium, provided the original work is properly cited.

in patients with cirrhosis, bleeding in esophageal varices (EV)
is relatively proportional to portal pressure. Therefore, treat-
ment for EV is focused on lowering portal pressure. However,
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in patients with GV bleeding, portal pressure may be normal
or even lower (<10-12 mmHg), which is why targeting the
portal pressure is insufficient in the treatment of GV bleeding.
Moreover, the presence of a thick mucosal cover makes it diffi-
cult to control the bleeding in some cases. As such, procedures
which decrease portal pressure (e.g., transjugular intrahepatic
portosystemic shunt [TIPS]) without any combination are un-
satisfactory in GV. Given all this, the standard treatment of GV
has been focused on the localized cessation of the blood flow in
the collateral or shunt (using balloon occlusion with retrograde
transvenous obliteration [BRTO] or plug-assisted retrograde
transvenous obliteration) (Supplementary Fig. 1).""'

Risk factors for bleeding from the GV include the following:
(1) stigmata of recent hemorrhage (ulcer, visible bleeding, or
red spot); (2) advanced or severe liver disease: decompensated
liver disease, high model for end stage liver disease sodium
(MELD-Na), or acute on chronic liver failure (ACLF); (3) lo-
cation of the varices: isolated gastric varices type 1 (IGV1) >
GOV2 >GOV1; (4) presence of portal vein thrombosis; and (5)
presence of portal hypertensive gastropathy.”

As there is scarcity of data on the ideal treatment modality in
cases of GV with severe liver disease (MELD-Na >18, Child-
Turcotte-Pugh [CTP]-C, and ACLF), TIPS and BRTO are
relatively contraindicated. Fortunately, endoscopic ultrasound
(EUS)-guided angiotherapy and endoscopic glue injection (EGI)
can be indicated treatment modalities in such patients. To that
end, we performed a study comparing EGI (standard treat-
ment) with EUS-guided glue and coil injection in severe liver
disease patients (MELD-Na >18 and CTP-C) with large GV.

METHODS

A retrospective analysis of prospectively collected data was done
after obtaining an ethical approval and the valid consent of all
patients diagnosed with GV. The included patients had previ-
ously received EGI as the first line treatment and were planned
for the management of large GV as a secondary endotherapy
(after the initial episode of GV bleeding). Data were collected
from June 2016 to December 2019, and the follow-up period
lasted for 12 months post-procedure to observe the possible
development of delayed complications, including rebleeding,
development of new GV, disappearance of GV, and increasing
size of EV. There was no cross over in between the groups, if the
patient developed rebleeding. Such patients were managed with
the same endoscopic treatment or were rescued with a BRTO
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procedure. Furthermore, since the primary outcome of the
study was rebleeding, it was initially decided to make the study
groups more homogenous.

All patients were on beta blockers, and dose titration was
done as per the standard of care. In case of acute bleeding, pa-
tients were started on injectable vasopressors (terlipressin or
octreotide infusion) and antibiotics, as per the standard, and
blood products were transfused if required."”"’

GV were classified as per Sarin classification"’ on the location
and size as follows: (1) small, size <5 mm; (2) moderate, 5-10
mm; and (3) large, >10 mm.

Inclusion criteria

(1) GV (GOV2 and IGV1), (2) recent bleeding from the GV, (3)
GV size >10 mm, (4) severe liver disease defined as ACLF (as
per APASL classification) or advanced liver disease (MELD-Na
>18, CTP-C), and (5) being unfit for TIPS due to previous epi-
sodes of HE or having a high MELD score (MELD-Na >18).

Exclusion criteria

(1) Unwilling patients; (2) pregnancy; (3) small GOV1; (4) ad-
vanced hepatocellular carcinoma defined as Barcelona clinic
liver cancer (BCLC) staging system stage C or D; (5) advanced
splenoportal venous thrombosis (portal vein and splenic vein,
portal vein and superior mesenteric vein); (6) portosystemic
shunting, especially hepatopulmonary syndrome or intracardi-
ac shunt that increases the probability of systemic embolization,
which was diagnosed on the basis of clinical signs/symptoms,
imaging, or on echocardiography; (7) previous history of glue
embolization during EGI; and (8) large EV (>5 mm) with signs
of high risk (red color signs, cherry red spots, platelet plug), es-
pecially in the lower esophagus in cases where transesophageal
puncture is being planned.

The selection criteria for patients in the EUS group were as
follows: (1) being referred from the treating gastroenterologist
for EUS-guided therapy, (2) recurrence of GV bleeding after
EGI session, and (3) persistence of large GV after EGI session
(assessed endoscopically as size >10 mm and soft consistency
on probing).

A subgroup analysis was also performed for those who un-
derwent EUS-guided gastric varices therapy (GVT), wherein
one group was targeted in the fundus and the other group in
the paragastric collateral (PGC). Patients who were selected for
PGC were chosen on the basis of their portovenous anatomy
(either with computed tomography [CT] venography or mag-



netic resonance venography), including those with a large PGC
and/or large perigastric shunt (short gastric vein and posterior
gastric vein), in addition to the gastric submucosal component.
If no shunt or collateral was noted, then the gastric fundus was
targeted. Both groups were compared, and the results were ana-
lyzed.

Procedure details are further provided in Supplementary Ma-
terial 1.

Follow-up endoscopy

A follow-up endoscopy and EUS Doppler were done at the end
of 3 months of treatment, or earlier in case of rebleeding. Var-
iceal treatment was defined as complete if there were no rem-
nant GV or hardening of GV on endoscopic examination, or if
no color flows were noted on Doppler examination. Meanwhile,
treatment was defined as incomplete in case of the persistence
soft varices on endoscopic examination or if persistence of
blood flow was noted on Doppler. In such cases, a repeat in-
jection was done, wherein repeat coil and glue was injected for
cases that underwent EUS initially.

Study outcomes

The primary outcome was rebleeding after the initial treatment.
The secondary outcome measure was complications, such as
embolization, death, or sepsis.

Rebleeding was defined as presence of hematemesis and/
or melena, with findings of a hemoglobin (Hb) drop of >2 g/
dL from the baseline, stigmata of recent GV hemorrhage, and
no other etiology for the cause of bleeding. Embolization was
defined as the documentation of an embolus on post-proce-
dural imaging, in addition to presence of symptoms. Death was
determined to be related to the procedure if no other etiology
could be found. Sepsis was defined on the basis of the presence
of symptoms (fever, tachycardia), blood parameters (leukocyto-
sis, increased serum procalcitonin), and positive blood cultures.

Statistical analysis

Patient and GV characteristics, procedure details, and proce-
dural outcomes were summarized as frequencies for categorical
variables, and proportions, means with standard deviations,
and medians with interquartile ranges for continuous variables.
Categorical variables were then compared between the EGI and
EUS-GVT groups using either Fisher’s exact test or the Chi-
square test as indicated, whereas continuous variables were
compared using the Wilcoxon rank sum test. For all analyses,
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statistical significance was set at p<0.05, and data were com-
piled using Microsoft Excel and analyzed using IBM SPSS ver.
22.0 software (IBM Corp., Armonk, NY, USA).

Post-procedural complications

Patients were assessed for the development of post-procedural
complications, including perforation, bleeding, pain, infection,
or systemic embolism. These were monitored at the follow-
ing time periods: 6 hours post-procedure until discharge, one
week after the procedure, monthly for two months, and then 6
months post-procedure. Perforation was defined as the pres-
ence of free air under the diaphragm. Bleeding was defined
as Hb drop of >2 g/dL post-procedure that required blood
transfusion. Systemic embolism was defined as the presence of
symptoms with a documented embolus on imaging (CT scan of

thorax).

Ethical statements
The study was approved by Institutional Review board number:
F.27.5/7/108/IEC/AC/2017/23178.

RESULTS

Among the 321 patients presenting with GV bleeding, a total of
80 patients were included for analysis after exclusion (Fig. 1).
Data was then retrospectively collected and compared during
the study period. Patient characteristics are presented in Table
1. The etiology of liver disease in both groups included alco-
hol-related liver disease, non-alcoholic steatohepatitis (NASH),
hepatitis B, hepatitis C, and others (autoimmune-related and
cryptogenic etiologies), which were comparable between the
two groups, showing no statistical differences. Endoscopic
treatment was performed as a secondary management (after the
first bleeding episode) in both groups. The median follow-up
period was 193 days and 201 days, respectively, which was com-
parable between two groups, showing no statistical differences.

However, there was a significant decrease in the number of
endoscopy sessions (4 vs. 1.2), volume of glue injected (6 mL vs.
2 mL), and rebleeding (5 vs. 0), respectively, in both procedures.
Moreover, all of these factors were comparatively less in the
EUS-GVT group (Table 2).

Complications were noted in both groups, including 12 pa-
tients in the EGI group (five moderate, seven mild) and five
in EUS-GVT group (all mild). Four patients complained of
fever (two in EGI group and two in EUS-GVT group), and five
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Study period: 2016-2019
GV bleeding: recent or post injection
Total patients: 321

Excluded patients: 195
Small GV: 89

» PVT/HCC/SVT: 47

Referred for BRTO: 21

MELD-Na <18: 38

A4

Included patients: 126

Patients not included in the
final analysis: 46
Lost to follow-up: 38
Underwent TIPS for esophageal
variceal bleeding: 8

A 4

A4

Patients included in final analysis: 80

! !

Endoscopic glue injection EUS-guided GV treatment
40 40
Final patients for analysis 37 38
after 12 months Death: 3 Death: 2

Fig. 1. Flow chart of the included patients. GV, gastric varices; PVT, portal vein thrombosis; HCC, hepatocelluar carcinoma; SVT, superior
mesenteric vein thrombosis; BRTO, balloon occlusion with retrograde transvenous obliteration; MELD-Na, model for end stage liver disease
sodium; TIPS, transjugular intrahepatic portosystemic shunt; EUS, endoscopic ultrasound.

Table 1. Characteristics of endoscopic management of gastric varices: EGI vs EUS-GVT

Characteristic EGI EUS-GVT p-value
Age (yr) 432+7.88 4414823 0.124
Sex (male/female) 28/12 30/10 -
CTP score 10+1.37 11+1.58 0.213
MELD-Na 20+1.41 21+1.54 0.151
Etiology of liver disease

Alcohol/NASH/hepatitis B/hepatitis C/others 18/10/6/2/2 20/12/4/2/2 -
Reason for eradication

Primary/secondary 0/40 0/40 =
Gastric varices size Large Large -
Platelet count (per mm”) 56 60 0.196
Hemoglobin (g/dL) 8.1+0.83 8.9£0.70 0.225
Follow-up duration (day) 193 (75-301) 201 (94-378) 0.791

Values are presented as meantstandard deviation or median (range).
EGI, endoscopic glue injection; EUS-GV'T, endoscopic ultrasound guided gastric varices therapy; CTP, Child-Turcotte-Pugh; MELD-Na, model for end
stage liver disease sodium; NASH, non-alcoholic steatohepatitis.
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Table 2. Comparison between endoscopic modalities: EGI and EUS-
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Table 3. Treatment outcomes according to the endoscopic ultra-

GVT sound routes
Characteristic EGI EUS-GVT A EUS target in EUS targeting
Characteristic ic fund the P

No. of patients 40 40 gastric fundus e PGC
Sessions (mean) 4 1.2 No. of patients 20 20
Glue injection (average, mL) 6+2.31 24091 Sessions 1.3+0.59 1.2+0.53
Procedure time (min) 25+5.67 45+10.74 Glue injection (average, mL) 2.5+0.87 1.5
No. of coils placed - 1.3+0.58 (52 total) Procedure time 40+8.67 55+6.42
Complications 12 5 No. of coils placed (min) 28 (1.4/procedure) 24 (1.2/procedure)
Rebleed 5 Nil Complications 3 2
Rescue therapy BRTO in 3 Nil Rebleed Nil Nil

193 (75-301) 201 (94-378) Rescue therapy Nil Nil

Follow-up duration (day)
Adverse events: mild

Pain
Fever
HE/rebleed 3
Adverse events: moderate
Rebleed 5 0

Values are presented as meanzstandard deviation or median (range).

EGI, endoscopic glue injection; EUS-GVT, endoscopic ultrasound-guided
gastric varices therapy; BRTO, balloon occlusion with retrograde transve-
nous obliteration; HE, hepatic encephalopathy.

patients complained of post-procedural abdominal pain (two
in EGI group and three in EUS-GVT group). Five patients in
the EGI group had rebleeding, which was managed with repeat
EGI; however, three patients required further BRTO. Converse-
ly, no rebleeding was noted in the EUS-GVT group. Regarding
mortalities, three patients in the EGI group and two patients in
the EUS-GVT group died due to causes unrelated to the proce-
dure on follow-up (one due to pneumonia, one due to sponta-
neous bacterial peritonitis, one due to acute kidney injury, two
due to HE, and none of them died due to bleeding or emboli-
zation). All these patients died after 3 months of the procedure
but were still included in the final analysis.

In the subgroup analysis of the EUS-GVT group, it was noted
that the volume of glue (2.5 mL vs. 1.5 mL), number of coils (28
vs. 24), coil extrusion in the gastric lumen (3 vs. 0), and incom-
plete obliteration of the GV (2 vs. 0) were noted less in the PGC
subgroup than in the gastric fundus group, respectively. In con-
trast, more time was taken to complete the procedure (40 min
vs. 55 min) in the PGC group (Table 3).

DISCUSSION

GV are present in 25% of patients with cirrhosis and portal

Follow-up 351 (259-402) 359 (301-394)
Adverse events: mild

Pain 2

Fever

HE/rebleed 0
Other findings

Coil extrusion 3 0

GV obliteration/disappear- 2 10

ance

Values are presented as meanztstandard deviation or median (range).
EUS, endoscopic ultrasound; PGC, paragastric collateral; HE, hepatic en-
cephalopathy; GV, gastric varices.

hypertension. In acutely bleeding patients, pharmacotherapy
with somatostatin, terlipressin, and octreotide could be empir-
ically administered, but the efficacy of these drugs is doubtful.
During the follow-up of these patients, the addition of beta
blockers to the standard endoscopic therapy has also shown to
be beneficial. In contrast, standard endoscopic therapies used
for EV, including sclerotherapy and band ligation, are less ef-
fective for GV and are associated with high complication rates.
In fact, prospective randomized control studies comparing EGI
with ligation techniques and sclerotherapy have shown that EGI
therapy was superior to both of them. However, although EGI
has been determined as the standard of care for GV, it has the
following limitations when compared to EUS-GVT: (1) obliter-
ation of GV (63% vs. 84%), (2) recurrence of GV (18% vs. 9%),
(3) late rebleeding (16% vs. 12%), and (4) complications (50%
vs. 25%), respectively.***

EUS has been reported to diagnose GV and portal collater-
al vessels in portal hypertension, perigastric veins, PGC, and
portal hypertensive gastropathy. Color Doppler EUS can also
display if the main feeding vein system (inflow vein) receives
blood from the left gastric vein trunk, posterior gastric vein, or
short gastric veins. Moreover, it helps in the assessment of the
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- e

Coil-deployed
—

Fig. 2. Endosonographic images for the mucosal component of the gastric varices and connecting collateral (A), the large perisplenic collater-
al (B), an embolization coil deployed into the gastric varices (C), and after the coil has been deployed inside the gastric varices (D).

outflowing venous drainage via the gastrorenal shunts (Figs.
2, 3). In cases with extensive PGCs, EUS can help in directing
treatment when targeting the GV in the fundus or combining it
with injections in the PGC (Figs. 3, 4).""

In a large retrospective study of 152 patients, simultaneous
use of EUS-guided glue and coil for GV showed an increased
success rate of therapy and a decreased rebleeding rate of ap-
proximately 3%, as compared to other studies using conven-
tional treatments with an endoscopic glue, which have reported
a rebleeding rate of 15% to 25%." The study also witnessed
lower rates of complications in glue or coil embolizations and
mortalities. The study’s high success rate and minimal compli-
cations can be attributed to the high expertise of the endosco-
pists and a high-volume center."”
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In a previous case series by Romero-Castro et al."” regarding
the management of GV, the perforating veins were targeted,
and the study concluded that targeting the gastric perforating
veins or collaterals was feasible. Furthermore, the new method
described was not associated with increased complications, as
compared to conventional EGI. In our study, we found that
targeting the PGCs was feasible and was associated with a de-
creased glue volume and coil number requirements. Another
international study also reported that EUS-guided injection of
glue into a GV led to the formation of a subendothelial string
in the outflowing vein, which was covered by endothelial and
fibroblastic cells.”’ Therefore, we believe that EUS-guided glue
injection into the PGC is an option in patients with especially
prominent PGCs. For such cases, targeting the draining vessel
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Fig. 3. The image shows the combination of a cartoon (A, D) showing various components (mucosal, shunt, and paragastric collateral) of
the gastric varices (GV). (B) The coronal computed tomography scan section shows that the gastrorenal shunt (GRS) drains the GV. The red
arrow points to the submucosal portion (paragastric collateral), and the white arrow points to the mucosal portion of the GV. (C) Endoscopic
appearance of the same GV. (E) EUS appearance of the same GV, with the mucosal GV and collateral. LR, lienorenal; PEP, phrenic esophageal
pericardiac vein; PGC, paragastric collateral; PV, portal vein; SGV, short gastric vein; SV, splenic vein.

(inflowing veins) can produce the blockage of inflow into the
GV, while using a lesser amount of glue and fewer coils, leading
to obturation (Figs. 3, 4, and Supplementary Video 1)."*'"*"*
Despite this, there are limitations to the use of EUS for the man-
agement of GV. First, technical expertise is required for these
procedures, since vascular endotherapy is technically challeng-
ing and has been associated with complications if performed
amateurly. Second, there is also a problem in the technique
in cases of a transgastric approach for management, since the
deployment of coils and injection of the glue may become chal-
lenging when there is an acute angulation at the tip of scope,
thereby making the deployment of the glue and coils difficult.

Lastly, there is also the concern regarding which technique
should be used for endotherapy (transgastric vs. transesopha-
geal). Since current data have yet to clarify which route is better
and should be preferred, further trials are required to confirm
this. For example, in cases of co-existing large EV, the transe-
sophageal route is not preferred due to risk of rupture. Whereas
in our study, we compared both routes, finding that the transe-
sophageal route was slightly better. Moreover, the PGC is diffi-
cult to identify especially due to presence of a large number of
collaterals around the splenic hilum and gastric fundus area. In
addition, there is an increased chance of complications, includ-
ing failure to identify the correct vein and wrong injection into
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Fig. 4. Images showing isolated gastric varices type 1 (IGV1). (A) Endoscopic appearance of a large IGV1 with stigmata of recent hemorrhage.
(B) The coronal computed tomography scan section shows the portovenous phase and the draining veins of IGV1. (C) A coil is deployed in
the gastric fundus of the IGV1, and the collateral is seen distant to the coil. (D) A non-contrast coronal computed tomography scan shows the

coil in the same IGV1. PV, portal vein; SV, splenic vein.

splenic veins that adjoin the spleen and the surrounding struc-
tures'20,22—27

In conclusion, EUS-guided placement of the coil and glue is
superior in efficacy, requires less number of treatment sessions,
and is associated with less complications, as compared to EGI
treatment of GV in patients with severe liver disease. Moreover,
a lesser number of endoscopy sessions and rebleeding episodes
also decreases the risk for GV bleeding in critically ill patients
(high MELD-Na and CTP score). Although paragastric collat-
eral targeting seems superior and safe, further studies are need-

ed to validate these findings.

Supplementary Material

Supplementary Fig. 1. Algoithmic approach in the management
of gastric varices.
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Supplementary Material 1. Procedure details.

Supplementary Video 1. EUS-guided gastric varices therapy
(EUS-GVT) (https://doi.org/10.5946/ce.2021.119.v001).

Supplementary materials related to this article can be found on-
line at https://doi.org/10.5946/ce.2021.119.
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