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ABSTRACT

In the past 20 years, our understanding of the pathophysiology and management
options among patients with gastric varices (GV) has changed significantly. GV are the
most common cause of upper gastrointestinal bleeding in patients with portal hypertension
after esophageal varices (EV) and generally have more severe bleeding than EV. In the
United States, the majority of GV patients have underlying portal hypertension rather than
splenic vein thrombosis. The widely used classifications are the Sarin Endoscopic
Classification and the Japanese Vascular Classifications. The former is based on the
endoscopic appearance and location of the varices, while the Japanese classification is based
on the underlying vascular anatomy. In this article, the authors address the current concepts
of classification, epidemiology, pathophysiology, and emerging management options of
gastric varices. They describe the stepwise approach to patients with gastric varices,
including the different available modalities, and the pearls, pitfalls, and stop-gap measures
useful in managing patients with gastric variceal bleed.
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Objectives: Upon completion of this article, the reader should be able to (1) identify the incidence, etiology, natural history, and

classification of gastric varices; (2) identify the initial work-up of patients with acute gastric variceal bleeding; (3) explain the stepwise

approach to patients with gastric variceal hemorrhage; (4) list the indications, and the possible benefits and complications, following

balloon-occluded retrograde transvenous obliteration.
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Gastric varices (GV) are the most common
cause of upper gastrointestinal (UGI) bleeding in pa-
tients with portal hypertension after esophageal varices
(EV). Bleeding from GV is generally more severe and is

associated with higher morbidity, transfusion require-
ments and mortality than EV.1 If all types of GV are
included, the frequency of bleeding is lower than EV,2,3

but if ‘high risk’ GV are considered, the frequency of
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bleeding is as high as EV. Unfortunately, the approach
to prevention of first bleed and rebleed from GV has
remained empirical in the absence of large randomized
trials.

Much has changed in the past 20 years in our
understanding of the pathophysiology and management
options among patients with gastric varices. In the
United States, the majority of GV patients have under-
lying portal hypertension rather than splenic vein throm-
bosis, although exclusion of the latter remains an
essential early step in the evaluation. Especially problem-
atic are varices that occur in the fundal area of the
stomach. Fundal varices may present as serpiginous
obviously vascular structures or sometimes as polypoid
masses occasionally resembling a cluster of grapes
(Fig. 1). From our experience in a typical tertiary care
center, fundal varices are encountered at a rate of �1–2
cases per month. These range in severity from acute,
active hemorrhage to prior recurrent episodes of bleed-

ing to incidentally discovered varices sometimes in
patients with previously unknown liver disease. Rarely,
their somewhat polypoid appearance has led to an errant
biopsy in patients not previously known to have liver
disease (Fig. 1).

Below, we have addressed current concepts of
classification, epidemiology, pathophysiology, and
emerging management options of gastric varices. To
our knowledge none of the management strategies dis-
cussed carry U.S. Food and Drug Administration (FDA)
approval with the exception of the Sangstaken-Blake-
more tube. Clearly, this is an area in need of carefully
planned research in both classification and optimal
management triage.

CLASSIFICATION OF GASTRIC VARICES
The most comprehensive classification of gastric varices
divides them into those arising from isolated splenic vein
thrombosis (SVT) and those arising from portal hyper-
tension (cirrhotic or noncirrhotic). Gastric varices (GV)
in the setting of SVT usually develop in the setting of
pancreatitis or local neoplasm in the absence of portal
venous hypertension. In our experience, GV arising due
to SVT are much less common than GV due to portal
hypertension.3 GV due to SVT usually arise from the
short gastric veins running from the hilum of the spleen
to the greater curvature aspect of the stomach rather than

Figure 1 (A,B) Endoscopic appearance of gastric varices.

(A) Demonstrate a type 2 gastro-esophageal varices (GOV) in

the cardia, while (B) shows an isolated gastric varix (TGV-1)

type 1 in the fundus.

Figure 2 Anatomy of the portal circulation: Gastric varices

due to splenic vein thrombosis tend to arise from the short

gastric veins running from the hilum of the spleen to the

greater curvature aspect of the stomach rather than through

spleno- or gastrorenal shunts common with portal hyperten-

sive fundal varices. IVC, inferior vena cava; PV, portal vein;

SMV, superior mesenteric vein; LGV, left gastric vein; LRV,

left renal vein; PGV, posterior gastric vein; SGV, short gastric

vein. (Courtesy of Dr. Saher Sabri.)
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through spleno- or gastrorenal shunts common with
portal hypertensive fundal varices (see below; Fig. 2).
In addition, SVT-associated GV tend to be multiple and
thus sometimes difficult to manage endoscopically due to
recurrence of bleeding in alternative short gastric con-
nections. Splenectomy can directly resolve the problem
especially in those with pancreatitis, but the presence of
underlying neoplasm often precludes effective surgery.
Although the patient’s history may provide important
clues to the underlying disease such as prior bouts of
pancreatitis or known GI (pancreatic or gastric) malig-
nancy, early imaging of the splenic vein is helpful in the
management of these patients especially when there is
uncertainty regarding the presence of liver disease.

Other helpful classification systems, usually ap-
plied to patients with liver disease, include the Sarin
Endoscopic Classification, which is based on the endo-

scopic appearance and location of the varices and the
Japanese Vascular Classification system, which is based
on underlying vascular anatomy.

The Sarin classification is especially useful in
describing the distribution of varices in the distal esoph-
agus and stomach evident by endoscopic examination
(Fig. 3).1,3–5 According to this classification, fundal
varices are included in two groups: type 2 gastroesopha-
geal varices (GOV 2) when the esophageal and fundal
varices are present in continuity over the cardia, which
might include type 1 isolated gastric varices (IGV 1) that
are usually isolated gastric fundal varices. Type 1 gastro-
esophageal varices (GOV 1) are typically a continuation
of esophageal varices into the lesser curvature varices.
Type 2 isolated gastric varices (IGV 2) are gastric varices
at ectopic sites in the stomach outside the cardiofundal
region or the first part of the duodenum.

Figure 3 Schematic diagram of Sarin’s Classification of Gastric Varices: Fundal varices are included in two of the groups.

(A) Type 1 gastroesophageal varices (GOV 1) are typically a continuation of esophageal varices into the lesser curvature varices.

(B) Type 2 gastroesophageal varices (GOV 2) when the esophageal and fundal varices are present in continuity over the cardia,

(C) which might include type 1 isolated gastric varices (IGV 1) that are usually isolated gastric fundal varices. (D) Type 2 isolated

gastric varices (IGV 2) are gastric varices at ectopic sites in the stomach outside the cardiofundal region or the first part of the

duodenum.
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Although the Sarin classification scheme offers a
useful perspective, it does not address the underlying
vascular anatomy. Fundal gastric varices usually arise in
part or in total from spleno- or gastrorenal shunts, so-
called left-sided portal hypertension. This type of gastric
varix often lacks direct vascular continuity with coexist-
ing esophageal varices. Studies from Japan have clearly
defined this peculiar anatomy and subsequently classified
these varices depending on the underlying tributary
vessels.5 Type 1 (fundal) gastric varices have a single
dominant feeding channel arising from the splenic vein
and empty into the left renal vein via the gastric cardia
and/or fundus. Type 2 vessels follow a similar course to
the left renal vein, but with multiple feeding tributaries
(Fig. 2). Although it is likely that intermediate patterns
exist, these two dominant patterns are helpful both
conceptually and practically with implications for ther-
apeutic alternatives (see below).

EPIDEMIOLOGY AND NATURAL HISTORY
OF GASTRIC VARICES
Accurate incidence and prevalence figures of all types of
gastric varices are difficult to determine. Most prior
studies have focused on portal hypertension-related
gastric varices rather than SVT-related GV. Less is
known about cancer-related SVT, but in patients with
chronic pancreatitis radiographically evident SVT occurs
in �20% of patients, although bleeding from associated
gastric varices is lower (estimated at �4% risk).6,7 This
relatively low risk is consistent with our prior study
where SVT accounted for only 10% of GV bleeding
over �7 years.4

It is estimated that 30% of all cirrhosis patients
develop variceal bleeding overall and that �10–20% of
these are gastric.8,9 Gastric variceal bleeding is in
general more severe and associated with a worse out-
come compared with esophageal varices.9 Fundal vari-
ces (Sarin Class GOV 2 or IGV 1) have been noted to
be less common than lesser curvature varices (GOV
1),10 but fundal varices accounted for over 80% of
patients with bleeding GV in our series.9 This differ-
ence may well be due to referral bias, but probably
indicates the greater challenge of dealing with bleeding
fundal varices

Nonbleeding cardiofundal varices are sometimes
encountered during screening endoscopy. The subse-
quent risk of bleeding from incidentally discovered
fundal varices in cirrhosis patients is estimated to be
16%, 36%, and 44% at 1 year, 3 years, and 5 years,
respectively.11 The size of these varices, the presence of
surface red marks and the severity of underlying liver
disease (Child-Pugh class) are predictive of bleeding.
This raises the issue of prophylactic intervention for
incidentally discovered gastric varices, although this
question has not yet been fully answered: very little

data exists to determine the risk and benefit ratio of
preventive intervention.

MANAGEMENT OF BLEEDING GASTRIC
(CARDIOFUNDAL) VARICES
Initial management of GV bleeding involves several
diagnostic and therapeutic considerations. Basic meas-
ures common to GI bleeding, in general, such as estab-
lishment of intravenous access and airway control if the
patient is unstable are beyond the focus of this article,
but overaggressive volume resuscitation should be
avoided as it can exacerbate portal hypertension (dis-
cussed below). The diagnosis of cirrhosis may be sus-
pected by prior evaluation or through historical, physical,
and laboratory findings; this diagnosis is not always
apparent initially. In patients with known or suspected
portal hypertension, medical therapy also usually in-
cludes antiportal hypertension medications and antibi-
otic prophylaxis.

Conventional Endoscopic Approaches

Once stabilized, upper endoscopic examination is usually
undertaken as a routine early measure to evaluate upper
GI bleeding. It is essential to adequately clear residual
blood and clot to identify cardiofundal gastric varices
especially when alternative causes of GI bleeding are not
evident. Lavage through a typical small-bore nasogastric
tube can help, but this is often insufficient and it is
common to encounter a clot mixed in the fundus that can
obscure the source (Fig. 4). Several strategies can be
utilized. If the patient is stable, the procedure may be
terminated and administration of prokinetic agents
undertaken to promote gastric emptying while also
radiographically imaging the portal vasculature and
planning a follow-up endoscopy and/or radiologic inter-
vention. However, it is often advisable to undertake
clearance of a fundal clot using a large-bore lavage
tube (Edlich or Ewald Lavage tubes). Alternatively,
newer clot evacuation devices adaptable to the endoscope
suction port are sometimes helpful.

Encountering a high-risk GV with recent bleed-
ing or an actively bleeding fundal varix presents a difficult
challenge. Conventional endoscopic approaches using
sclerosants or banding may be options, although prior
studies have demonstrated a relatively high failure rate for
acute control and an early rebleeding rate with conven-
tional sclerotherapy.12 Jutabha et al reported a compara-
tive trial of sclerotherapy versus banding plus
sclerotherapy in acute fundal variceal bleeders.13 The
study was limited by the very small number of subjects
enrolled in each group (6 vs 11), but they showed a high
rebleeding rate in both groups (33% vs 45%, not signifi-
cant). This and similar studies demonstrated the signifi-
cant morbidity associated with such endoscopic
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techniques and enforced the need for alternative ap-
proaches. Although not evident by this study, if banding
of these vessels is undertaken, we recommend that it be
accompanied by concomitant sclerosis to reduce the risk
of catastrophic rebleeding should the band prematurely
dissociate from these relatively large and deeper channels.

OTHER TEMPORARY MEASURES
The current conventional approaches poses significant
limitations, in addition to the limited availability of
alternatives such as cyanoacrylates (see below), tempo-
rary measures may be necessary to stabilize the patient
especially if active bleeding is encountered. Intragastric
balloons (e.g., Sangstaken-Blakemore or Minnesota
tubes) are sometime utilized to tamponade these bleed-
ing varices via type of different methods of traction.

The experience with the intragastric tubes has
diminished over the years, so we offer several practical
points. The gastric balloon needs to be tested to ensure

its integrity, we recommend placing the tube in ice to
stiffen it and facilitate its passage. Patients are usually
intubated for oral passage and various stylets can be
employed. Some do recommend passing the tube under
direct vision employing a rat-tooth forceps passed
through the endoscope to clutch the distal portion of
the tube in place. Once in the stomach, a small amount
of air (typically 50 cc) is inflated into the gastric balloon.
Then, visualization with an x-ray centered over the
xiphoid process to confirm intragastric placement, is
recommended. Upon confirmation of the gastric balloon
position, air is inflated (the volume of air varies by
balloon brand) and traction is applied to effect tampo-
nade, followed by confirmatory x-ray. We usually rec-
ommend an orthopedic trapeze bar holder for traction,
and a one-liter saline bag rather than a helmet due to
problem with airway access, pressure sores, and helmet
removal if there is significant edema. The gastric balloon
is managed with volume rather than manometric devices
and if present, there is usually no need for inflation of the
esophageal balloon. Nonetheless, these devices are only
temporizing and typically require subsequent disposition
to more definitive therapeutic approach. Alternative
temporary measures may include recently reported he-
moclip placement14 (although visualization may be chal-
lenging) and possibly procoagulant administration as
discussed below.

VOLUME, PLASMA, AND
PROCOAGULANTS
Animal and human studies have established that volume
expansion increases portal vein pressure.15–17 Variceal
bleeding is predominantly portal pressure driven, thus it
is evident that minimizing portal pressure is the key
objective in managing these patients and similarly avoid-
ance of overaggressive volume resuscitation is warranted.
Blood pressure lower than normal is therefore acceptable
and relatively lower hematocrit target with packed red
blood cell transfusions are the goal. This correlation has
led to the target hematocrit level of 21% from the
Baveno IV conference on variceal bleeding,18 whereas
optimization of platelet function suggests a target of 25%
for hematocrit (due to flow rheology and effective
platelet margination).19 Renal support may be required
for volume control. From the liver transplant experience,
maintaining low volumes with its associated low portal
pressures played a significant role in controlling bleeding
during transplantation.20

Because the conventional dose of 2 units of frozen
plasma only replace �10% of clotting factors and may
unfavorably affect portal pressure, the vigilant use of
plasma is warranted.21,22 We recommend avoiding tar-
get levels of international normalized ratio (INR) due to
its marked limitations in cirrhosis including poor inter-
laboratory reproducibility and to the pathophysiology of

Figure 4 A clot mixed with a bloody pool in the fundus,

which can obscure the source.
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variceal bleeding that is driven primarily by pressure
changes as opposed to hemostatic defects.23,24 In con-
trast, more data exist to support platelet administration
in this setting.25 Although the rupture of a varix is driven
by conventional vascular physics, effective hemostasis
usually involves components of the clotting system based
on the significance of the nipple or platelet plug sign as a
high-risk mark that consists of a ‘‘white clot’’ made of
platelets and fibrin.26 In cirrhosis, platelet levels of
around 56,000/mL or higher are associated with ad-
equate thrombin generation.25 These results, though
awaiting further clinical translational research, at least
serve as a rational basis for target levels of circulating
platelets.

The efficacy of synthetic procoagulants in the
setting of cirrhosis remains uncertain. Recombinant
activated factor VII (rFVIIa) had very limited efficacy
in esophageal variceal bleeding outcomes among
Child-Pugh C patients using a 42-day mortality com-
posite endpoint with a relatively high dose.27 Due to its
high cost and the existing data on rFVIIa, we would
recommend its consideration only as a latent rescue
measure when there is uncontrollable bleeding and by
augmenting coagulation clot stabilization might be
promoted. Of note, rFVIIa effect depends on sufficient
circulating fibrinogen with target levels of 120 mg/dL
or more that might necessitate the administration of
cryoprecipitate. Other agents include DDAVP (des-
mopressin acetate, a synthetic analogue of the natural
hormone arginine vasopressin), which was shown in a
controlled trial to be ineffective in variceal bleeding .28

Further controlled studies comparing these and other
treatment modalities are required before synthetic pro-
coagulants can be universally recommended. In the
design of studies using synthetic procoagulants, INR
should be used with caution given its limitations as a
predictor of hemostasis.

TIPS FOR CARDIOFUNDAL VARICEAL
BLEEDING
Given the vascular anatomy of cardiofundal varices (see
above and Fig. 2), it is not surprising that a conven-
tional TIPS (transvenous intrahepatic portosystemic
shunt), although very effective for esophageal varices,
is rather challenging for many gastric varices.29 Stent
occlusion plays a part in some rebleeding of cardio-
fundal varices after TIPS placement; however, rebleed-
ing can result from failure of patent intrahepatic
shunting to adequately diminish flow in varices arising
from the distal splenic vein of the left portal system.30

Although the portal venous gradient is strongly pre-
dictive in esophageal variceal bleeding, it has a dimin-
ished relationship with gastric variceal bleeding, which
is an indicator of the different sort of plumbing
associated with cardiofundal varices in the left portal

system.31 This has led to the recommendation that a
TIPS in this setting should be accompanied by bland
embolization of the gastric varices via a trans-TIPS
technique despite the fact that vascular access for
effective embolization is often limited (depending on
the vascular feeding channels). Also, the patency of
both a TIPS and a splenorenal shunt most likely will
increase the risk of severe post-TIPS encephalop-
athy.32 Lastly, patients with higher MELD scores
and decompensated cirrhosis may not tolerate
TIPS.33 These concerns have led to the development
of alternative approaches such as BRTO (balloon-
occluded retrograde transvenous obliteration) by inter-
ventional radiology as discussed below. TIPSs are
described in detail elsewhere in this issue of Seminars
in Interventional Radiology.

CYANOACRYLATES AND GASTRIC
VARICEAL BLEEDING
Cyanoacrylates are a family of compounds that has had a
long history of use as a hemostatic agent. These agents
encompass a common basic monomeric structure that
consists of a reactive cyano (nitrile) group and an
alkoxycarbonyl group of variable carbon chain length
from which the chemical name derives (octyl-, butyl-,
etc.) and which governs the properties of the commer-
cially available forms.

Cyanoacrylate use emerged in Germany in the
1980s as a hemostatic agent for gastric variceal bleed-
ing.34 Over the past 30 years cyanoacrylate injection has
been established in many parts of the world as the
primary means of achieving gastric varix obturation,
while its use in the United States continues to be limited.
In the meantime, several series of comparative and
controlled trials have emerged including our own U.S.-
based cohort of 92 patients of whom 66 had cardiofundal
varices.4,35

Cyanoacrylate studies have had significant dif-
ferences including the type of agent used and the
variation in the use of contrast (e.g., lipiodol is utilized
to slow polymerization). These variations warrant con-
sideration in interpreting the literature. In an extended
2-year follow-up, a randomized controlled trial (RCT)
with cyanoacrylate (enbucrilate mixed 1:1 with lipio-
dol) versus band ligation, Tan et al demonstrated a 27%
rebleed rate in the cyanoacrylate group versus 63%
rebleeding in the ligation group with no difference in
long-term survival.36 In another RCT, Lo et al showed
a 1-year rebleeding rate of 15% with cyanoacrylate
(enbucrilate mixed 1:3 with lipiodol) versus 60% in
the band ligation group with a significant survival
advantage for the cyanoacrylate group, for the studied
period.37 In a cohort study comparing cyanoacrylate
(enbucrilate mixed with lipiodol 1:1.5) versus a TIPS,
Mahadeva et al demonstrated similar rebleeding rates,
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with a slight (nonsignificant) advantage to a TIPS.38 In
addition, Mahadeva et al showed long-term survival
between the groups, but with a 50% cost reduction in
the cyanoacrylate group, which was similar to our own
cost analysis comparing these interventions.38–40 In
contrast to the above study, our cohort comparison
study did not detect a difference in rebleeding
(�15%) or survival at one year (�70%) between cya-
noacrylate (enbucrilate mixed with ethiodol 1:1) versus
a TIPS, but showed increased morbidity mostly due to
hepatic encephalopathy that was significantly higher in
the TIPS group.40 In a more recent RCT of cyanoa-
crylate versus a TIPS, Lo et al reported a higher
rebleeding rate from gastric varices in the cyanoacrylate
group (38%) versus the TIPS group (11%) with a
median follow-up of 33 months, although there was
no difference in survival rate.41

We recommend the following practical consid-
erations including some methodologic techniques.
Among these is the use of the short sigmoidoscope,
as this tremendously facilitates maneuvering in the
fundus because of its inherent deflection properties; it
also decreases the impact of potential scope damage,
which is very rare with careful cleaning with an acetone
wipe and an endoscopic brush to remove any residual
following the glue procedure. Certain injector needle
hubs can interact with the cyanoacrylate and thus
require in vitro testing to ensure compatibility of the
plastic. In addition, we recommend a follow-up endos-
copy to assess for residual varices and possible retreat-
ment; however, appropriate intervals of follow-up have
not been critically assessed and vary in the literature.
This usually depends on the adequacy of the initial
treatment and thus will vary between several days to
several weeks. Endoscopic ultrasound (Fig. 5) can be
very useful to assess for variceal flow occlusion and is
likely superior to commonly employed blunt probe
palpation. Finally, many experts have called for further
multicenter RCTs of cyanoacrylate for gastric varices;

nevertheless, the absence of a patentable substance
limits industry interest as well as the relatively small
number of patients will likely require approval as an
orphan device if these multicenter RCTs were to
happen. Additional endoscopic approaches have been
reported, including thrombin injection and endoloop
ligation. Intravariceal injection of thrombin has been
shown to be effective in the control gastric variceal
bleeding with a relatively good success rate of up to 75–
100% and a low rebleeding rate of 7–25%.42–45

BRTO (BALLOON-OCCLUDED
RETROGRADE TRANSVENOUS
OBLITERATION)
Cardiofundal gastric varices usually have unique vascular
anatomy (spontaneous splenorenal or gastrorenal
shunts), thus an approach via the femoral vein and left
renal vein is feasible and allows for transvenous obliter-
ation (Fig. 2). BRTO was initially reported from Japan
in the 1990s,46,47 this technique has enjoyed increasing
utilization worldwide, with a few centers in the United
States. Detailed discussions of BRTO are described
elsewhere in this issue.

Successful occlusion of the splenorenal shunt
with BRTO is associated with increased portal pres-
sure flow to the liver in most patients.48 To our
knowledge, this phenomenon has not been studied in
patients with cyanoacrylate obturation, but may be less
likely depending on the magnitude of the occlusion. In
BRTO, this phenomenon can be associated with
slightly increasing spleen size, exacerbation of ascites,
gallbladder wall and intestinal edema, and variably
with exacerbation of esophageal varix size.49,50 These
were not found to be clinically significant in our initial
experience with 16 patients, although we have observed
transient bacteremia associated with longer balloon
occlusion times in one patient who required extensive
collateral embolization.51

Follow-up strategies or BRTO have yet to be fully
determined, but, as with cyanoacrylate therapy, we have
found endoscopic ultrasound to be helpful in confirming
occlusion of the cardiofundal varices. Presence of resid-
ual flow in the varices can be treated with cyanoacrylate
with presumably even less risk of systemic embolization
due to partial occlusion of the outflow track. Because of
the reported possibility of exacerbating esophageal vari-
ces, periodic endoscopic examination is recommended.
See Fig. 6 for a recommended algorithm for the manage-
ment of gastric varices.52,53

OTHER CONSEQUENCES OF
CARDIOFUNDAL VARICES
Due to the physiology of the spontaneous splenorenal
or gastrorenal shunt, it can be expected that these

Figure 5 Endoscopic ultrasound with color flow Doppler of

obliterated gastric varix postcyanoacrylate glue injection.

(Courtesy of Dr. Bryan Sauer.)
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shunts can function like a TIPS or surgical shunt. In
our center we have experienced several patients with
nonbleeding cardiofundal varices who present with
recurring bouts of severe encephalopathy and minimal
or no ascites consistent with portal decompression
through such shunts. These patients may respond to
occlusion of these shunts utilizing the BRTO ap-
proach, although as noted above, this approach would
warrant close observation in such patients for side-
effects related to exacerbation of the portal venous
gradient.54,55

SUMMARY
Gastric varices (GV) are the most common cause of UGI
bleeding in patients with portal hypertension after
esophageal varices. In the United States the majority of
GV patients have underlying portal hypertension rather
than splenic vein thrombosis. Treatment of these pa-
tients is usually complex and requires a team approach
with defined stepwise management.
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