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Endoscopic management of esophagogastric varices in Japan
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Abstract: Esophagogastric varices are the most common complication in patients with portal hypertension,

and endoscopy plays an important role in their diagnosis and in the prevention of acute bleeding from these

structures. Recently, new modalities such as endoscopic ultrasonography (EUS) and narrow-band imaging have

been introduced for the diagnosis of esophagogastric varices. In Japan, endoscopic therapy has become the first

choice for the treatment of acutely bleeding esophageal or gastric varices. The two principal methods used to treat

esophageal varices are endoscopic injection sclerotherapy (EIS) and endoscopic variceal ligation (EVL). Recently,

combinations of EIS plus EVL and EVL plus argon plasma coagulation were reported to be more effective than

EVL or EIS alone. Additionally, endoscopic cyanoacrylate injection is superior to EIS and EVL for the treatment

of acutely bleeding gastric varices.
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Introduction

Portal hypertension is the primary complication of liver
cirrhosis and is defined as a pathological increase in the
portal venous pressure or an increase in the hepatic venous
pressure gradient (HVPVG) above the normal range
(1-5 mmHg).

Portal hypertension induces the development of port-
systemic collateral vessels. Of these, esophagogastric varices
are the most relevant because their rupture results in variceal
hemorrhage, which is among the most common lethal
complications of cirrhosis. In patients diagnosed with cirrhosis,
esophagogastric variceal development occurs at an annual rate
of 5-7% (1). Initial esophagogastric variceal bleeding occurs
in approximately 12% of patients within 1 year (5% and
15% of small and large varices, respectively) (2,3). Moreover,
patients with advanced liver disease and varices that feature
red wale marks have a high risk of variceal hemorrhage (4).
These complications are a major cause of death, with a 6-week
mortality rate of 15-20%, and are the main indication for liver
transplantation in patients with liver cirrhosis (5,6).
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Variceal hemorrhage is managed as follows: primary
prophylaxis to prevent an initial episode of variceal
hemorrhage, treatment of acute bleeding episodes, and
secondary prophylaxis to prevent recurrent hemorrhage.

Previously, surgery was the only treatment for
esophagogastric varices. Interventional radiology (IVR)
was introduced in the 1970s; endoscopic treatment was
subsequently developed in the 1980s and led to improved
survival rates. Currently, endoscopy plays an important role
in the diagnosis and prevention of esophagogastric varices
and the treatment of acute variceal bleeding.

In this review, we evaluate the current status of the
endoscopic management of esophageal varices.

General rules for recording the endoscopic findings
of esophagogastric varices in Japan (Table 1)

A precise system for the systemic evaluation and recording
of esophagogastric varices is essential to the management
of portal hypertension. In Japan, a general system is used
to record the endoscopic findings of esophageal varices.
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Table 1 General rules for recording the endoscopic findings of

esophagogastric varices in Japan

Location (L)
Ls: locus superior
Lm: locus medialis
Li: locus inferior
Lg-c: adjacent to the cardiac orifice
Lg-cf: extension from the cardiac orifice to the fornix
Lg-f: isolated in the fornix
Lg-b: located in the gastric body
Lg-a: located in the gastric antrum
Form (F)
FO: no varicose appearance
F1: straight, small-caliber varices
F2: moderately enlarged, beady varices
F3: markedly enlarged, nodular or tumor-shaped varices
Color (C)
Cw: white varices
Cb: blue varices
Cw-Th: thrombosed white varices
Cb-Th: thrombosed blue varices
Red color signs (RC)
RWM: red wale markings
CRS: cherry red spots
HCS: hematocystic spots
Esophageal varices: RCO, RC1, RC2, RC3

This system was initially proposed by the Japanese Research
Society for Portal Hypertension in 1980 and was revised in
1991 (7). In this system, esophageal and gastric varices are
classified according to the color (white and blue), form (small
and straight, F1; nodular, F2; and large or coiled, F3), and red
color signs (RC 0-3). Gastric varices are divided into those
that involve the cardia (Lg-c), the fundus (Lg-f), or both the
cardia and fundus (Lg-cf). Bleeding is classified as gushing,
spurting, or oozing. As a result of recent progress in this field,
these rules were revised to include the newly recognized
findings of portal hypertensive gastropathy (PHG) and a new
classification for endoscopic ultrasonographic findings (8).

Utility of endoscopic ultrasonography (EUS) for

esophagogastric varices

In principal, endoscopic diagnoses are based on endoscopic
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Figure 1 Endoscopic treatment of acute esophageal varices. EVL,

endoscopic variceal ligation; EIS, endoscopic injection sclerotherapy.

findings that have been assessed with the naked eye.
However, it is impossible to assess deep collateral vessels
in this manner. EUS was introduced to visualize the
collateral channels that surround the distal esophagus and
upper stomach. On EUS images, esophageal varices appear
as an echo-free or hyperechoic lumen in the esophageal
submucosa. The technique of EUS is noninvasive and can
show high resolution images of the collaterals in close
proximity to the gut lumen. Various institutions have
reported the utility of EUS for evaluating esophagogastric
varix hemodynamics and predicting variceal bleeding
(9-11). Irisawa et a/. demonstrated that EUS-detected,
severe-type peri-esophageal collateral vessels could be
significant predictors of esophageal varix recurrence (9).
EUS can visualize and evaluate collateral veins around
the esophagus with portal hypertension. EUS allows
visualization of the left gastric vein. The diameter of the left
gastric vein is associated with variceal size (12). Moreover,
Iwase et al. showed that color Doppler EUS could also
detect left gastric vein and rapid hepatofugal velocity, which
might indicate the risk of esophageal varix recurrence (13).

Endoscopic therapy is difficult to perform on acutely
bleeding gastric varices; however, an EUS-guided
cyanoacrylate adhesive treatment for gastric variceal
bleeding was recently reported (14,15).

Endoscopic management of esophageal varices
(Figure 1)

Endoscopic techniques are considered optimal treatments
for acutely bleeding varices and are also well suited for
long-term management to prevent recurrences. Therefore,
endoscopic therapy is considered a first-line treatment for
bleeding esophageal varices and is also used to prevent
initial variceal hemorrhage and to provide secondary
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prophylaxis.

In Japan, F2 (nodular, moderately enlarged) and F3
(markedly enlarged) esophageal varices with RC sighs is
high risk sign of bleeding. Therefore, this high risk group is
performed prophylactic endoscopic treatment.

Endoscopic injection sclerotherapy (EIS) and endoscopic
variceal ligation (EVL) are the two primary endoscopic
methods used to prevent the initial episodes of variceal
hemorrhage or to treat acutely bleeding esophageal varices.

Endoscopic injection sclerotherapy (ELS)

For many years, EIS has been used to treat esophageal
varices. Flexible endoscopic sclerotherapy was introduced in
the 1980s, and has been widely used since then, resulting in
an improved survival rate for these patients.

"This technique was introduced in Japan in 1980s and was
reported to be an efficacious therapy.

Some sclerosants such as sodium nitrate, podicocanol,
ethanolamine, alcohol, and sodium tetradecyl sulfate have
been widely used for EIS (16,17). In Japan, ethanolamine
oleate (EO) is the most commonly used sclerosant. Injection
of EO causes an acute, dose-related inflammatory reaction
of the intimal endothelium of the vein. This leads to
scarring and possible occlusion of the vein. However, EO is
hemolytic, and the resultant free hemoglobin can cause renal
failure, Therefore, haptogloblin are used as preventive (18).
In other countries, its complications and lack of experience
with EO has made its use infrequent.

EIS comprises an injection into the variceal lumen or
area adjacent to the varix to induce vessel thrombosis. With
repeated sessions, the vascular wall inflammation promotes
fibrosis and subsequent variceal obliteration. There are some
technical variations associated with EIS, including the device
used and the type and concentration of the sclerosant (19).
Some endoscopists perform this technique in a free-hand
manner, whereas others incorporate a balloon placed on the
end of the endoscope to compress the varices following the
injections.

The sclerosant can be injected either intravariceally or
paravariceally. Paravariceal injections, when administered
immediately adjacent and slightly distal to the bleeding
site, form a protective fibrotic layer around the varices. In
contrast, intravariceal injections directly induce variceal
thrombosis.

EIS is inexpensive, easily performed, and effective.
However, there are several complications associated with
this technique. Minor complications such as a low-grade
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fever, chest pain, and dysphagia can occur within the first
24-48-hrs after the procedure and do not require treatment
(20,21).

Local complications such as esophageal ulcers,
ulcer-related bleeding, and esophageal strictures are
also associated with EIS. Most of these complications
are induced by incorrect injections or high sclerosant
concentrations (20) and usually heal with omeprazole
treatment. Esophageal stenosis occurs in 2-10% of cases.

Sclerotherapy-related mortalities have been reported
in 2% of treated patients; these often result from major
complications such as recurrent bleeding, perforation,
sepsis, and respiratory disease (22).

Endoscopic variceal ligation (EVL)

In 1989, Stiegmannand and Golf reported the use of EVL
for the treatment of esophageal varices (23). EIS chemically
occludes the variceal walls, whereas EVL obliterates varices
via mechanical strictures induced by rubber bands.

First, the endoscope is introduced along with a flexible
sheath for EVL. Next, the endoscope is removed to allow
the attachment of an EVL device. As each varix is drawn
into the cap of the endoscope tip, air is injected into the
tube to stricture the varix. During the first EVL session, the
varices are ligated on the oral side of the gastroesophageal
junction. Varix eradication usually requires 2 or 3 sessions.

For actively bleeding esophageal varices, the rubber band
should be introduced at the bleeding point. If the bleeding
point cannot be identified, varices should be ligated at the
oral side of the gastroesophageal junction.

Varix eradication is achieved in approximately 90% of
patients, although recurrence is not rare (24). However,
recurrence after EVL does not carry a high risk of recurrent
bleeding.

Recurrent varices can usually be treated with repeated
ligation. Yoshida et al. reported a lower recurrence rate
when EVL was performed once every 2 months versus
every 2 weeks (25).

Both EIS and EVL are reportedly effective for acute
variceal bleeding; however, EVL is the first-choice therapy
because of its safety and ease of use. The complications
associated with EVL include esophageal laceration or
perforation, transient dysphagia, chest pain, esophageal
stricture, and ulcer-related bleeding (26). The reported
incidence of bacteremia and infection was higher after EIS
than after EVL. Some meta-analyses have shown that EVL
was well suited for the treatment of acute bleeding and was
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Figure 2 Endoscopic treatment of acute gastric varices.

associated with fewer adverse events and improved mortality
when compared with EIS (27).

Currently, EVL is considered the gold standard for variceal
eradication. However, EVL is plagued by a high recurrence
rate after variceal eradication because it does not obliterate
the deeper varices and perforating veins (28,29), whereas the
chemical effect of EIS reaches deeper varices and perforating
veins. Therefore, the combinations of EIS plus EVL are
reportedly more effective than EVL alone (30). Likewise,
EVL plus argon plasma laser induce fibrosis of the esophageal
mucosa; result in suppression of variceal recurrence (31). A
meta-analysis revealed that, compared with drug therapy alone,
a combination of endoscopy and drug therapy further reduced
the incidence of overall and variceal bleeding (32). Therefore,
combined therapy is required to reduce the recurrence rate.

Endoscopic management of acutely bleeding
gastric varices (Figure 2)

Unlike esophageal varices, EIS and EVL do not efficiently
treat gastric varices. Regarding EIS, the higher volume of
blood flow in gastric varices leads to the rapid flushing of
the sclerosant from the blood stream. EIS for gastric varices
requires larger volumes of sclerosants than those required
for esophageal varices and consequently induces more side
effects (33).

High recurrent bleeding rates (up to 90%) have been
reported with EIS for gastric varices (33,34). Although
EVL is generally safe, its ability to control gastric variceal
bleeding is limited (35-37). Some case series initially
demonstrated the safety and efficacy of EVL for the
treatment of acute gastric variceal bleeding. The reported
3-year re-bleeding rate associated with EVL for gastric
variceal bleeding was 72% (37).

Obstruction resulting from the injection of a tissue
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adhesive such as N-butyl-cyanoacrylate (Histoacryl®)
was found to be more effective than sclerotherapy for
the treatment of acute gastric variceal bleeding (38,39).
The re-bleeding rate associated with gastric variceal
obstruction ranges from 22-37% (38,40-43). Prospective
and randomized controlled studies designed to evaluate the
optimal management of bleeding from gastric varices (44)
demonstrated that gastric variceal obstruction resulted in
improved clinical benefit compared to EIS and EVL.

Kumar et al. reported that undiluted Histoacryl was
effective in achieving initial hemostasis in case of actively
bleeding gastric varices and not associated with embolic
complications (45). However, in many Japanese institutions,
Histoacryl is diluted with lipiodol, a radiopaque contrast
agent to (1) prevention of polymerization of Histoacryl so
that it may be injected easily into varices and (2) to enable
radiographic visualization of obliterated varices (46).

Some of the common complications associated with
gastric variceal obstruction include pyrexia and abdominal
pain/discomfort; severe complications include systemic
thromboembolic phenomena such as cerebral, pulmonary,
portal vein, and splenic infarction (47-49).

Taken together, gastric variceal obstruction is
recommended as the treatment of choice for acute gastric
variceal bleeding because of its high efficacy as a treatment
for acute bleeding and its association with a lower re-
bleeding rate relative to EIS and EVL.
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