
Introduction
Gastric varices (GV) are found in 20% of patients with portal hy-
pertension, and account for 2% to 5% of all variceal bleeding
[1–2]. Acute hemorrhage from GVs occurs less frequently but
is more severe than esophageal varices (EVs) [1]. According to
current practice guidelines, endoscopic band ligation and glue
injection are the recommended conventional endoscopy-guid-
ed treatment modalities for EVs and GVs, respectively [3]. How-
ever, several complications are associated with glue injection,
most importantly, increased risk of glue emboli and pulmonary
embolism [4]. In case of uncontrolled or re-bleeding following
glue injection therapy of GVs, the next therapeutic option is
placement of transjugular intrahepatic portosystemic shunt
(TIPS) to reduce portal hypertension and indirectly halt the
bleeding [5].

Endoscopic ultrasound (EUS)-guided coil placement is a new
emerging technique for management of GV bleeding. We de-
scribe EUS-guided single coil placement to treat acute GV
bleeding following glue injection that was unsuccessful to
achieve hemostasis.

Case report
A 51-year-old male with known primary sclerosing cholangitis
and liver cirrhosis was referred to the endoscopy lab to receive
n-butyl-2-cyanoacrylate (Histoacryl blue, B. Braun, United
States) injection therapy of GV. The patient had no history of
bleeding from the varices, but elimination of the GVs was a pre-
requisite from the transplantation center (Rikshospitalet, Oslo
University Hospital, Oslo, Norway) before undergoing liver
transplantation. Presence of GVs was confirmed by endoscopy
and computed tomography (CT) images. Results of the pa-
tient’s blood tests before and after the procedure are shown in

▶Table1. Under sedation with intravenous (IV) midazolam and
alfentanil, upper endoscopy was performed using a therapeutic
gastroscope (2TH-180, Olympus, Tokyo, Japan). EVs were seen
at the distal part of the esophagus and protruding GVs
(▶Fig. 1), seen by retroflection of the endoscope, were located
at the fundus (Sarin GOV2 [2]). An injection needle (injection
needle SU, 6-mm, 21-gauge, Endo-Flex GmbH, Voerde, Ger-
many) was used to puncture the varix. Following injection of a
1.3-mL mixture of 0.8mL of ethiodized poppyseed oil (Lipiodol,
Guerbet, France) and 0.5mL of n-butyl-2-cyanoacrylate flushed
with sterile water, acute bleeding occurred when the needle
was retracted, rapidly filling the stomach with blood and ob-
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scuring the endoscopic view, rendering further gluing attempts
impossible.

The patient rapidly became circulatory unstable with signs
of shock and was immediately intubated. Thereafter, the proce-
dure was continued under general anesthesia. Due to the una-
vailability of urgent TIPS, an endoscopic ultrasound was per-
formed (▶Video 1) using linear array echoendoscope (Pentax
EG-3870TK, Tokyo, Japan) and large GVs (30×20mm) were
identified as round and oval-shaped anechoic structures within
the submucosa (▶Fig. 2a), and were confirmed by demonstra-
tion of flow using color-Doppler (▶Fig. 2b). The previously in-
jected n-butyl-2-cyanoacrylate glue mass was identified as a
hyperechoic structure that was not completely filling the lumen
of the GVs (▶Fig. 2c). Under EUS guidance, a 19-gauge EUS

needle (EchoTip, Cook Medical, Salem, Massachusetts, United
States) was used to puncture the vessel of the GV. Based on
the size of the vessels, a single 12-mm coil for intravascular
use (Nester, Cook Medical, Bloomington, Indiana, United
States) was placed inside the varix, through the EUS needle
(▶Fig. 2d). After placement, the Doppler signal in the vessels
ceased. Further injections with n-butyl-2-cyanoacrylate were
not required following coil placement.

▶ Table 1 Blood tests levels before, the day of and 4 days after the endoscopic procedure.

Blood test Before endoscopy Day of endoscopy 4 days post-endoscopy

Hemoglobin (g/dl) 14.2 8.4 9.6

MCV (fL) 90 90 90

Leucocytes (10*9/L) 3.8 3.9 6.2

Thrombocytes (10*9/L) 56 55 63

Ammonium (umol/L) 55 – 27

CRP (mg/l) 5 8 18

Creatinine (umol/L) 58 53 55

Na (mmol/L) 138 138 131

K (mmol/L) 4.0 4.0 3.2

ALT (U/l) 169 89 90

AST (U/l) 201 107 110

ALP (U/l) 327 168 201

GT (U/l) 327 156 178

Bilirubin (umol/L) 33 26 25

Albumin (g/L) 33 – 27

INR 1.3 1.3 1.4

MCV, mean corpuscular volume; CRP, C-reactive protein; Na, sodium; K, potassium; ALT, alanine aminotransferase; AST, aspartate aminotransferase; ALP, alkaline
phosphatase; GT, gamma-glutamyl transferase; INR, international normalized ratio.

▶ Fig. 1 Endoscopic pictures of a esophageal and b gastric fundus
varices.

Video 1 EUS-guided coil placement in an acutely bleeding
gastric varix.
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During the procedure, the patient received 1 unit of packed
red blood cells, 2 units of fresh frozen plasma and 2 units of
thrombocytes, in addition to terlipressin 2mg IV. The patient
was then observed in the intensive care unit and continued to
receive terlipressin 1mg×6 IV, broad-spectrum antibiotics
(cefotaxim 2g×3 IV and erythromycin 250mg×2 IV to en-
hance gastric emptying) and proton pump inhibitor (pantopra-
zole 40mg×3 IV). A second-look endoscopy was performed
after 4 days and showed continued hemostasis (▶Fig. 3). The
patient was readmitted after 3 weeks for another medical rea-
son and a CT scan was taken and showed the previously placed
coils in the GVs (▶Fig. 4). No further variceal bleeding had been
reported.

Discussion
EUS -guided coil placement has been used for treatment of
esophagogastric and ectopic varices [6–7]. Coils that are cur-
rently used for intravascular embolization treatments can be
delivered via fine-needle puncture into a varix under EUS gui-
dance and, when used in conjunction with n-butyl-2-cyanoa-

▶ Fig. 2 Endosonographic pictures of the large gastric varices. a Identified as round and oval-shaped anechoic structures without color-Doppler.
b Demonstration of flow by color-Doppler. c Glue in the varix lumen. d Coil deployed by EUS needle into the varix lumen.

▶ Fig. 3 A second-look endoscopy after 4 days confirming contin-
ued hemostasis.
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crylate injection, may reduce risk of glue embolization. The syn-
thetic fibers (“wool coils”) covering the coils promote thrombo-
sis and function as a scaffold to retain n-butyl-2-cyanoacrylate
(Histoacryl blue) within the varix and may decrease the amount
of glue injection needed to achieve obliteration [8].

Previous publications suggest that EUS-guided coil place-
ment can also be used to treatment different varices [6] but
has been largely reserved as rescue therapy for refractory
bleeding [9]. EUS-guided coil placement can also be used along
with glue injection to stop bleeding gastric varices and is also
suggested as primary prophylaxis [7], in the absence of use of
prophylactic sclerotherapy [2], due to its theoretic advantages
over conventional endoscopy-guided treatment [9]. This ap-
proach was found to be both feasible and safe [8–10].

In our case, EUS-guided coil placement was effective and
possibly life-saving in the absence of alternative treatment op-
tions. Although glue injection was technically successful, the
amount of injected glue did not fill the lumen of the large-sized
varices, as was seen using EUS and this also may have increased
risk of embolism if more glue was injected. EUS-guided coil

placement can be implemented as salvage therapy when initial
hemostasis (i. e. glue injection) is unsuccessful, leading to acute
GV bleeding or when early post-treatment bleeding occurs.
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▶ Fig. 4 Antero-posterior CT thorax picture showing the placed
coils (encircled) in the gastric varices 3 weeks post-treatment.
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