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Abstract: Cirrhosis consists of two main stages: compensated (asymptomatic) and
decompensated, the latter with a higher mortality. Variceal hemorrhage, together with
ascites or encephalopathy, or both, are events that define cirrhosis decompensation and are
driven by portal hypertension. The approach and management of patients with compensated
cirrhosis has been mostly focused on preventing variceal hemorrhage in those who have
high-risk varices on endoscopy. Recent studies suggest a paradigm shift aimed at preventing
all decompensating events, not only variceal hemorrhage, in patients with cirrhosis and
clinically significant portal hypertension identified via noninvasive measures such as liver
stiffness and platelet count. In these patients, nonselective beta-blockers have been shown

to prevent ascites (the most common decompensating event) and variceal growth. Variceal
hemorrhage has a high mortality rate and even though advances in diagnostic approach and
standard of care over the past decades have led to a decrease in mortality, it is still high with
a 6-week mortality rate of 15-20%. Survival has improved with the preemptive placement of
the transjugular intrahepatic portosystemic shunt in patients at high risk of failing standard
therapy. In this review, we provide an overview of the pathophysiology and bases for therapy
of portal hypertension and varices, the diagnostic approach and management of compensated
cirrhosis with clinically significant portal hypertension, and the management of acute variceal
hemorrhage as well as prevention strategies for variceal hemorrhage recurrence.

Keywords: Clinically significant portal hypertension, nonselective beta-blockers, portal
hypertension, transjugular intrahepatic portosystemic shunt, variceal hemorrhage, varices

Received: 11 January 2022; revised manuscript accepted: 3 May 2022.

Risk stratification of cirrhosis

Cirrhosis is the end stage of chronic liver disease
of any etiology and is divided into two distinct
clinical stages: compensated and decompen-
sated.! Decompensated cirrhosis is defined by the
presence of a clinically evident decompensating
event such as ascites, variceal hemorrhage (VH),
or hepatic encephalopathy.

Compensated cirrhosis is the longer stage where
these events have not occurred.? In the compen-
sated stage, the median survival can exceed
12years, while in the decompensated stage it is
only 1.8years.> If using the Child-Turcotte—
Pugh (CTP) classification, CTP-A class are

compensated, while those in CTP-B/C class are
mostly decompensated.* A recent term, compen-
sated advanced chronic liver disease (cACLD),
has been proposed to include not only patients
with a formal histological diagnosis of cirrhosis
but those in whom noninvasive tests such as liver
stiffness measurement (LSM) in a compensated
patient would indicate the presence of portal
hypertension and a higher risk of decompensation
and death. Currently both terms, cACLD and
compensated cirrhosis, are acceptable.?

Portal hypertension is the main consequence of
cirrhosis and the main driver of decompensation.
It results from increased intrahepatic resistance
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and increased portal venous inflow. Portal hyper-
tension is defined by a hepatic venous pressure
gradient (HVPG) >5mmHg. An
HVPG >10mmHg is the strongest predictor of
the development of varices’ and of any decom-
pensating event.® Therefore, this pressure thresh-
old defines an entity called ‘clinically-significant
portal hypertension (CSPH)’.

The HVPG is measured invasively, with a balloon
catheter advanced through the jugular vein to the
hepatic vein and measuring both a free pressure
and a wedge pressure. The difference represents
the pressure gradient between the portal vein and
the free hepatic vein pressures and is the most uti-
lized/validated way to estimate portal pressure.
Given the limitations of HVPG being an invasive
method, noninvasive assessment of CSPH using
LSMs by transient elastography, platelet count,
and spleen size or, or all, stiffness have been stud-
ied and validated. An LSM of >25 kPa or LSM
between 20 and 25 kPa with platelet count <150
x103 can rule in CSPH (determined by HVPG) in
most etiologies of cirrhosis.” The one exception is
obese patients with NASH cirrhosis, where the
positive predictive value of the model used was
lower and therefore a different model including
body mass index was used to construct a nomo-
gram that can be applied in patients with obesity
and NASH cirrhosis. In the same study, an
LSM < 15kPa in combination with platelet
count >150 x103 can rule out CSPH in most
cases.” In addition, for all etiologies, the presence
of gastroesophageal varices on esophagogastrodu-
odenoscopy (EGD) and the presence of portosys-
temic collaterals on cross-sectional imaging are
both indicative of CSPH.2 The usefulness of the
noninvasive measures relies on being able to bet-
ter triage and identify the population at risk of cir-
rhosis decompensation/death to target therapies
aimed at preventing decompensation as well as
avoiding unnecessary procedures such as EGD in
very low-risk populations.

Epidemiology/natural history

Esophageal varices are present in 50-60% of
patients with compensated cirrhosis and up to
85% in patients with decompensated cirrhosis.?
Variceal size, red wale marks on varices, and
advanced liver disease (CTP-B/C) are all risk fac-
tors for variceal hemorrhage (VH).? A first VH
occurs at a rate of 10-15% per year, depending
on the individual risk factors!® and a recurrent

VH atarate of up to 60% peryear.!! Advancements
from recent years in terms of treatment and pre-
vention of VH have decreased the mortality from
around 40% back in the 1980s!2 to a 6-week mor-
tality of 15-20% in most recent years.!> However,
the most common decompensating event, and the
one associated with a higher mortality in cirrhosis
is ascites, and therefore the goals in the therapy of
the patient with compensated cirrhosis have
shifted from preventing VH to preventing decom-
pensation (ascites, VH, and encephalopathy).

Pathophysiology and bases for therapy

Portal hypertension results mainly from two
mechanisms: (1) increased intrahepatic resistance
to portal flow and (2) increased portal venous
flow (Figure 1). (1) The increased intrahepatic
resistance to portal flow is the consequence of the
combination of (1) a structural component sec-
ondary to regenerative nodules and fibrous tissue,
which is responsible for 70% of the increased
intrahepatic resistance and (2) a functional com-
ponent secondary to endothelial dysfunction and
decreased nitric oxide availability leading to
increased hepatic vascular tone.!* The structural
component can be targeted by therapies directed
at the underlying etiology of cirrhosis or antifi-
brotic agents.!> The functional component can be
targeted by therapies aimed at vasodilating the
intrahepatic vasculature such as nitrates, ol
antagonists, and angiotensin-II blockers;!6 how-
ever, these therapies are limited by their systemic
hypotensive effect. Statins have been proposed as
a unique therapy, given they have both antifi-
brotic properties and improve endothelial dys-
function,!>17 without a hypotensive effect.

The second mechanism driving portal hyperten-
sion is the increased venous portal flow. With
portal hypertension, collaterals begin to develop
between the portosystemic circulation, the most
important being gastroesophageal varices due to
their mortality rate when ruptured. Concomitant
to the development of collaterals, there is splanch-
nic vasodilation that leads to increased blood flow
in the gut and the portal system. Vasodilation also
occurs in the systemic circulation creating an
effective hypovolemia state and triggering the
activation of the renin—angiotensin—aldosterone
system, leading to sodium and water retention,
and increased cardiac output creating overall a
hyperdynamic circulatory state that maintains an
increased venous portal inflow.!> Therapies aimed
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Figure 1. Pathophysiology of portal hypertension and mechanism of action of various therapies used in the
management of portal hypertension and variceal hemorrhage.

CSPH: clinical significant portal hypertension; EVL: endoscopic variceal ligation; HYPG: hepatic venous portal gradient;
NSBB: nonselective beta-blockers; PH: portal hypertension; TIPS: transjugular intrahepatic portosystemic shunt; VH:

variceal hemorrhage.
*Carvedilol has additional a.-1 blockade effect.
Source: Created with BioRender.com.

at vasoconstricting the splanchnic circulation are
the current mainstay of treatment for varices, VH,
and portal hypertension. Non-selective beta-
blockers (NSBBs) such as nadolol, propranolol,
and carvedilol act mainly through B2 blocking
effect leading to unopposed ol vasoconstriction
of the splanchnic circulation. In addition, B1
blocking effect leads to reduced cardiac output
and reduced portal flow.!8 Carvedilol also has al
blocking effect which generates intrahepatic vaso-
dilation and is therefore preferred if a person can
tolerate it in terms of systemic hypotension.!® In
the acute setting of VH, parenteral splanchnic
vasoconstrictors are used: current available
options include somatostatin and its analogs
octreotide and vapreotide, and vasopressin and its
analogue terlipressin.!8 Availability of these agents
varies by country. In the United States, only
octreotide is available.

In patients with decompensated cirrhosis, another
approach to decreasing portal pressure is by creat-
ing a shunt that connects the high-pressure portal
vein with the lower pressure hepatic vein bypassing
the resistance of the liver. This is done by interven-
tional radiologists using a transjugular approach.
This shunt is therefore called ‘transjugular intrahe-
patic portosystemic shunt’ (TIPS). Because blood
is shunted away from the liver, the main complica-
tion is hepatic encephalopathy that results from
direct shunting of toxic metabolites from the portal
to the systemic circulation.?® Other less common
complications include shunt dysfunction from
occlusion (which has decreased since the wide-
spread implementation of covered stents),2! car-
diac  overload, development/worsening  of
pulmonary hypertension,?? and liver failure.??
Therefore, absolute contraindications to TIPS
placement include congestive heart failure, severe
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pulmonary hypertension, multiple hepatic cysts,
uncontrolled systemic infection or sepsis, and
unrelieved biliary obstruction.?* Once a patient has
a TIPS, there is no need for other portal pressure-
reducing therapies given that the HVPG signifi-
cantly decreases and can even normalize,?>
although NSBB may be added when the post-
TIPS target portal pressure gradient is not reached.

In terms of local therapies for varices and VH,
endoscopic variceal ligation (EVL) continues to be
the main approach to control active bleeding.
Rubber bands are placed around the varices in
multiple sessions until they are obliterated. EVL
has replaced the use of sclerotherapy that consisted
in the injection of a sclerosant agent into varices.
However, EVL and sclerotherapy are local, tran-
sient therapies and because they do not ameliorate
portal hypertension, varices will recur and, more
importantly, in compensated patients EVL/sclero-
therapy will not prevent decompensation. Other
local therapies that are used mostly in emergencies
of a non-responding VH are balloon tamponade
and expandable esophageal stents which are both
used as a bridge therapy to a more long-term solu-
tion (TIPS or less frequently transplant).26

Management of compensated cirrhosis

with mild portal hypertension

Patients with compensated cirrhosis and mild
portal hypertension (5-10mmHg) are at a very
low risk (if any) of decompensation as they have
not yet developed the splanchnic vasodilation and
hyperdynamic circulatory state. Consequently,
therapies in this stage are limited to targeting
intrahepatic structural resistance mostly address-
ing the underlying etiology of cirrhosis. NSBB
and other vasoconstrictors do not play a role in
mild portal hypertension.

Management of compensated cirrhosis

with CSPH

NSBBs have been the main therapy for portal
hypertension for the past 40 years; today, they still
are, but the evidence and indications have
changed and continue to progress with the years.
Until very recently, guidance recommendations
for using NSBB in patients with cirrhosis had the
purpose of preventing VH in patients with cirrho-
sis and high risk of VH. These are defined as
those with compensated cirrhosis and large
varices or with small varices and red wale marks

or patients with decompensated cirrhosis with
varices of any size.* Endoscopic variceal ligation
(EVL) is an alternative therapy to prevent VH in
patients with medium/large varices and is the only
therapy when NSBBs are not tolerated or are
contraindicated. The main side effects of NSBB
are fatigue, shortness of breath, and in patients
with ascites, a decrease in renal perfusion pres-
sure.?’” The combination of NSBB and EVL is not
superior and can increase adverse effects.

Importantly, in the recent Baveno portal hyper-
tension consensus conference, the recommenda-
tion was to consider the use of NSBB in patients
with compensated cirrhosis and evidence of
CSPH with the purpose of preventing cirrhosis
decompensation (i.e. not only VH but also
ascites).?® This paradigm shift was mostly based
on the results of the PREDESCI trial, a multi-
center randomized trial studying the effect of
NSBB in preventing decompensation of cirrhosis
with portal hypertension.?® In the study, 201
patients with cirrhosis and CSPH with none or
small varices, were randomized to NSBB (pro-
pranolol 40-160mg twice a day or carvedilol
6.25-25mg daily) wversus placebo. The results
showed that the primary outcome, which was any
decompensation (ascites, VH, hepatic encepha-
lopathy) or death, was significantly lower in the
NSBB group compared with the placebo group
(17% wversus 27%, HR 0.51,95% CI1 0.26-0.97).2°
The difference was mostly driven by ascites,
which is usually the first and most common
decompensation to occur. Progression to large
varices (HR 0.60, 95% CI 0.30-1.21) was also
lower in the NSBB group. In addition, carvedilol
seemed to outperform propranolol with lower
rates of ascites, death, and greater reduction in
HVPG. The new paradigm would aim at using
NSBB to prevent any decompensation rather
than only VH and therefore patients who would
benefit from carvedilol would be not only those
with high-risk varices but also those with com-
pensated cirrhosis and CSPH, which are at the
highest risk of developing any decompensation.®

In compensated patients who cannot receive
NSBB, EGD should be performed and, in the
presence of high-risk varices, EVL would be per-
formed to prevent variceal hemorrhage (Figure 2).

Patients with compensated cirrhosis and mild
portal hypertension do not require any specific
therapy as they are unlikely to decompensate.
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Figure 2. (a) and (b) Approach to compensated cirrhosis relying on less invasive strategies to identify patients
with and without clinical significant portal hypertension [CSPH). Goal of patient with clinical significant portal
hypertension now is the prevention of any decompensation. (c] Approach to patient presenting with ascites and

no history of variceal hemorrhage.

CSPH, clinical significant portal hypertension; EVL, esophageal varices ligation; KPa, kilopascals; LVP, large-volume

paracentesis; NSBB, nonselective beta-blocker; plt, platelets.
aSmall (<5 mm), no red signs, no CTP-C.

bLarge (>5 mm), red spot signs, CTP-C LSM: liver stiffness measurement.
*Based on the PREDISCI trial carvedilol outperformed propranolol.

Source: Created with BioRender.com.

Another therapy that can potentially decrease risk
of decompensation and continues to be studied
are the statins. As mentioned above, statins, by
increasing the bioavailability of nitric oxide in the
intrahepatic circulation, will reduce intrahepatic
resistance and, thereby, portal pressure.?® A
proof-of-concept study showed that a 1-month
course of simvastatin in patients with cirrhosis
and CSPH significantly reduced HVPG and
improved liver perfusion.3! The use of statins in
patients with cirrhosis has been judicious given
their potential for hepatotoxicity; however, stud-
ies have favored their safety in patients with
chronic liver disease.3? In a large retrospective

propensity-matched cohort study, statin use was
associated with a lower risk of decompensation,
mainly VH and ascites, and a lower risk of death
in patients with Hep C compensated cirrhosis.33
The results of randomized controlled trials
(RCTs) of statins in preventing decompensation
in cirrhosis are eagerly awaited.

Prevention of variceal bleeding in patients

with ascites

In patients who present with ascites (i.e. already
decompensated) but who have never bled from
varices should have an upper endoscopy to
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|
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I
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Figure 3. Acute variceal hemorrhage management algorithm.
CTP, Child-Turcotte-Pugh; FFP, fresh frozen plasma; NSBB, nonselective beta-blockers; PRBC, packed red blood cells;

TIPS, transjugular intrahepatic portosystemic shunt.

aBefore starting prophylactic antibiotic ideally perform diagnostic paracentesis to increase yield in the case of spontaneous

bacterial peritonitis.

determine the presence of high-risk varices. If
these are present, guidelines recommend NSBB
or EVL.* However, per the recent Baveno VII
conference, NSBB would be preferable as they
have been shown to prevent further decompensa-
tion and death in patients with ascites. If ascites is
recurrent (>3 large-volume paracentesis within 1
year), TIPS placement should be considered and,
if placed, neither NSBB nor EVL would be neces-
sary?® (Figure 2).

Management of acute variceal hemorrhage

Acute VH is a life-threatening emergency which,
despite therapeutic advances in the past decade,
continues to have a high 6-week mortality rate of
up to 20%.3* Overall, the current approach is a

multimodal strategy aiming to control the acute
bleeding, prevent rebleeding, and decrease
6-week mortality rate, which is the main treat-
ment outcome by consensus. The management
consists of the following steps (Figure 3):

(a) Adequate resuscitation. Proper intravenous
access and intubation in patients with mas-
sive hematemesis for airway protection.
Transfusion of red blood cells using a
restrictive strategy meaning initiating
transfusion when hemoglobin is less than
7 g/dl and maintaining a goal of 7-9 g/dl.
This approach had lower rebleeding and
mortality rates, especially in those with
CTP A and B when compared with a
more liberal approach.3>

(b)
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(c¢) Short-term administration of prophylactic discontinuation the patient should be
antibiotics. RCT's have showed the use of started on NSBB, titrated to HR 55-60
prophylactic antibiotics that lead to sig- and SBP > 90mmHg. Once IV vasoac-
nificantly lower rates of infection, death, tive agents are discontinued, IV prophy-
and early rebleeding.3%37 Intravenous cef- lactic antibiotic can also be discontinued.
triaxone proved to be more effective than (b) If during EGD the bleeding cannot be
oral norfloxacin,?® and given the higher controlled, a self-expandable metal stent
rates of quinolone resistant organisms and or a balloon tamponade can be used as a
discontinuation of norfloxacin use in the bridge to rescue TIPS. Self-expandable
United States, IV ceftriaxone for 5-7 days esophageal stents have greater efficacy
is the recommended choice. It is impor- and less complications than balloon tam-
tant to note that an initial infection, espe- ponade and can remain in place longer
cially spontaneous bacterial peritonitis, than balloon tamponade (7 days wversus
could have led to the VH in the first place, 24h).4
therefore ideally, diagnostic paracentesis (¢) If after EGD with EVL the patient has a
should be done before administering pro- recurrent VH while still hospitalized, a res-
phylactic antibiotics. cue TIPS should be performed. Patients

(d) Intravenous infusion of splanchnic vaso- that are at a higher risk for 5-day failure
active medications such as octreotide, (rebleeding or death) and who would there-
somatostatin, or terlipressin to be contin- fore require a rescue TIPS are those in
ued for 5 days. The use of these agents has CTP-C.#2 However, rescue TIPS in these
been associated with lower 7-day all-cause patients is associated with a high mortality.
mortality and lower transfusion require- (d) A preemptive TIPS (pTIPS), that is, a
ments.3® Any available agent can be used TIPS placed before the patient rebleeds (
as no difference in controlled bleeding, ‘fails’) and requires a rescue TIPS has
rebleeding, or mortality rate was identi- been shown to be associated with an
fied in a noninferiority trial.40 improved survival in a select group of

(e) Transfusion of fresh frozen plasma is not patients at a high risk of failure. The defi-
recommended as it will not correct coagu- nition of these patients is still fluid. An
lopathy and may lead to volume overload initial randomized trial in mostly alcohol-
and worsening of portal hypertension.28 and HCV-associated cirrhosis, showed

() IV proton pump inhibitors can be initi- pTIPS done within 72 h of admission, in
ated when a patient presents with upper patients with CTP-C (10-13 pts) and
gastrointestinal bleeding. However, they CTP-B with active bleeding during
should not be continued once a variceal endoscopy had a 25% absolute risk reduc-
source is identified, unless there is a strict tion in mortality*> A subsequent RCT
indication to continue them.?8 and a recent meta-analysis also supported

(g) EGD must be done within the first 12h of the survival benefit of pTIPS in patients

admission and once the patient is hemo-
dynamically stable. EVL is indicated
when the source of upper gastrointestinal
hemorrhage is variceal, that is, in the pres-
ence of the following endoscopic
findings:*

CTP-C (10-13 pts) and in patients CTP-
B>7 who were actively bleeding at
endoscopy.*+% As such, risk stratification
using CTP score is very important as it
will affect the therapeutic decisions. A
limitation overall from all pTIPS studies
has been the need to place TIPS within

72h of admission, which is complicated in
many centers and the exclusion of an
important proportion of patients com-
monly seen in the clinical setting includ-
ing those older than 70-75 years, with
heart failure, CTP-C (14-15 pts) creati-
nine above 2.5mg/dl, hepatocellular car-
cinoma beyond Milan among other
exclusion criteria.

e Active bleeding from a varix.

e Stigmata of recent bleeding (white nipple
or clot on a varix).

e If there is no other source of bleeding and
nonbleeding varices are identified:

(a) If after EGD with EVL the bleeding is
controlled, IV vasoactive agents should be
continued for 2-5days and upon their
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Prevention of variceal hemorrhage recurrence
After patients survive a first episode of VH, the
1-year risk of a recurrent VH can be as high as
60%. The current recommendation for the pre-
vention of VH recurrence is to combine both
NSBB and EVL as the combination has resulted in
reduced rebleeding compared with either treat-
ment alone.!! Initially studies used NSBB plus
isosorbide-mononitrate given the greater reduction
in HVPG; however, a meta-analysis showed the
combination was associated with more side effects
and was no different in terms of mortality or
rebleeding compared with NSBB alone.*® When
comparing combination therapy versus NSBB or
EVL alone, the difference in rebleeding was much
more significant compared with EVL alone than
with NSBB alone, suggesting the stronger effect in
the combination therapy is driven by the NSBB.
An individual patient meta-analysis which risk-
stratified the patients found that combination ther-
apy also had a reduced mortality rate compared
with EVL alone in patients with CTP-B/C.47 The
same meta-analysis confirmed the essential role of
NSBB in the combination therapy. Because NSBB
may be associated with a decrease in blood pres-
sure and in renal perfusion pressure in decompen-
sated patients, particularly those with refractory
ascites, NSBB should be used cautiously and
NSBB  dose-reduced or discontinued if
MAP <65mmHg or SBP <90mmHg.?7-28

TIPS is indicated in patients who experience
variceal rebleeding while on NSBB + EVL, that
is, it is second-line therapy. TIPS could be con-
sidered as first-line therapy in the prevention of
rebleeding in patients who also have recurrent
ascites (>3 large-volume paracentesis within 1
year) 428 or in patients who cannot tolerate or
have a contraindication to NSBB (and would be
left on EVL alone).

Patients who had TIPS done during hospitaliza-
tion for VH (either rescue or pTIPS) should not
receive NSBB nor EVL for the prevention of
recurrent VH, as the ultimate portal pressure-
reducing method (TIPS) is already in place.

Gastric varices
Epidemiology and classification

Gastric varices (GV) are present in approxi-
mately 20% of patients with cirrhosis. Sarin’s

classification is the most common classification
used and divides GV into four main types based
on localization:*8

(a) Gastroesophageal varices type 1 (GOV1)
are esophageal varices that extend to the
lesser curvature of the stomach and are
the most common type (75% of GV);
Gastroesophageal varices type 2 (GOV2)
are esophageal varices that extend to the
fundus of the stomach;

(c¢) Isolated GV type 1 (IGV1) are localized
in the fundus of the stomach;

Isolated GV type 2 (IGV2) are located
somewhere else in the stomach (the least
frequent).

(b)

(d)

GOV2 and IGV1 are usually referred to as cardi-
ofundal varices (CFV). While patients with
GOV1 varices should be treated in the same man-
ner as described above for esophageal varices,
patients with CFV require a different manage-
ment. Bleeding from CFV is more severe (higher
transfusion requirements and higher mortality)
compared with bleeding from esophageal/GOV-1
varices) and the vascular anatomy is often differ-
ent than that of esophageal/GOV1 varices.48:49

Because bleeding from CFV is rare, the evidence
supporting recommendations for their manage-
ment is less and of lower quality compared with
evidence for esophageal varices because trials are
fewer, sample size is usually small, and there is
more vascular heterogeneity.

Prevention of GFV hemorrhage

There is only one RCT of 89 patients comparing
therapies to prevent a first variceal bleed or
death. The results showed injection of cyanoacr-
ylate had lower probability of bleeding (13%)
compared with NSBB (28%) and observation
(45%). There was no difference in survival
between injection of cyanoacrylate and NSBB.50
Based on the latest Baveno VII consensus, NSBB
would be indicated in these patients to prevent
any decompensation2?859, Further studies are
needed comparing other types of therapies in
addition to NSBB. Currently, there is no indica-
tion for balloon-occluded retrograde (antegrade)
transvenous obliteration (BRTO or BATO)
or TIPS for the prevention of a first GFV
hemorrhage.?8
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Management of acute variceal hemorrhage

and prevention of rebleeding

Prior to diagnostic endoscopy, the initial manage-
ment of GV hemorrhage is the same as the man-
agement of esophageal VH in terms of resuscitation,
IV splanchnic vasoconstrictors, and initiation of
antibiotic. Endoscopic management does differ
because EVL can sometimes be challenging with
GFV given their larger size and the thicker gastric
mucosa that makes the complete suction of the
varix into the ligator difficult and increases the
chance of post banding ulcers and severe hemor-
rhage. Therefore, placement of gastric compression
balloons (Sengstaken—Blakemore or Linton—
Nachlas tubes) and endoscopic injection of
cyanoacrylate glue are temporizing therapies. The
most feared complication of cyanoacrylate injec-
tion is glue embolization leading to pulmonary
embolism or stroke. In the largest series of endo-
scopic injection of cyanoacrylate to date, emboliza-
tion rate was reported to be 0.7%.5! In the United
States, injection of cyanoacrylate is not approved
by the Food and Drug Administration (FDA) for
the treatment of CFV hemorrhage; however, in
clinical practice it is routinely used.5?

Other efficient endoscopic temporizing methods
for bleeding CFV include endoscopic ultrasound
with combined cyanoacrylate injection and coil
insertion. Relatively large case series have demon-
strated its safety and efficacy®3 and potential ben-
efits include real-time assessment of Doppler flow
and possibly reduced risk of embolization; how-
ever, there are no studies directly comparing it
with standard endoscopic injection of cyanoacr-
ylate.52 These temporizing therapies vary in clini-
cal practice depending on resources, specialists
availability, and training at different centers.

Ideally, prior to definitive therapy, all patients
with CFV should have abdominal imaging (pref-
erably contrast-enhanced CT or MRI) to deter-
mine vascular anatomy and the presence (or not)
of spleno/gastro-renal shunts which will guide
further therapy.28:52

Definitive therapies for bleeding CFV consist of
interventional radiology procedures such as TIPS
and retrograde transvenous venous obliteration
(RTO).

TIPS has been shown to be very effective for ini-
tial hemostasis of GV hemorrhage with success
rates of >90%.>* TIPS can be combined with

variceal embolization to control bleeding or to
reduce the risk of recurrent bleeding, especially in
patients where portal flow remains diverted to
collaterals.?8 RTO is a procedure that can treat
fundal varices with a large gastro-splenorenal col-
lateral.5> It consists of retrograde cannulation of
the left renal vein via the jugular or femoral vein
and balloon occlusion (BRTO) with slow infu-
sion of an sclerosant agent to obliterate the gas-
tro-splenorenal collateral and the fundal varices®®
or occlusion using a vascular plug (PARTO) or
coils (CARTO). The theoretical advantage over
TIPS is that RTO, by occluding a large portosys-
temic shunt, has no increased risk for worsening
hepatic encephalopathy and, in fact, may improve
existing encephalopathy.28:57:58 However, RTO
does have a risk of increased portal pressure that
may worsen ascites or bleeding from esophageal
varices. As such, some centers will combine both
and place a TIPS after BRTO to compensate for
the increase in portal pressure after RTO.5 In
patients who have bled from CFV, TIPS or
BRTO are recommended by the AASLD as first-
line treatments to prevent rebleeding.%55:56
Currently there are no RCT comparing BRTO
with other therapies and overall, there is insuffi-
cient high-quality data comparing the different
therapies for GV hemorrhage.

In conclusion, the management of varices and VH
in patients with cirrhosis continues to be of extreme
importance due to the ongoing high mortality
associated with VH. Risk stratification is essential
to decide on the best preventive/therapeutic
approach. Studies from the past decades have
allowed us to reach the current recommendations
that not only include management of variceal hem-
orrhage but also prevention of the development,
not only of VH, but also of ascites, the most com-
mon event complicating portal hypertension.
Ongoing and future studies will further character-
ize populations at risk, increasingly relying on non-
invasive methods and leading to optimized
management to better target specific populations.
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