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Abstract
Cirrhosis of liver is a major problem in the western world. Portal hypertension is
a complication of cirrhosis and can lead to a myriad of pathology of which
include the development of porto-systemic collaterals. Gastrointestinal varices
are dilated submucosal veins, which often develop at sites near the formation of
gastroesophageal collateral circulation. The incidence of varices is on the rise due
to alcohol and obesity. The most significant complication of portal hypertension
is life-threatening bleeding from gastrointestinal varices, which is associated with
substantial morbidity and mortality. In addition, this can cause a significant
burden on the health care facility. Gastrointestinal varices can happen in
esophagus, stomach or ectopic varices. There has been considerable progress
made in the understanding of the natural history, pathophysiology and etiology
of portal hypertension. Despite the development of endoscopic and medical
treatments, early mortality due to variceal bleeding remains high due to
significant illness of the patient. Recurrent variceal bleed is common and in some
cases, there is refractory variceal bleed. This article aims to provide a
comprehensive review of the management of gastrointestinal varices with an
emphasis on endoscopic interventions, strategies to handle refractory variceal
bleed and newer endoscopic treatment modalities. Early treatment and improved
endoscopic techniques can help in improving morbidity and mortality.
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Core tip: Cirrhosis of liver can lead to gastrointestinal varices. Gastrointestinal bleed
from varices can be debilitating and can cause morbidity and mortality if not well
controlled. This is a detailed review on the endoscopic management of variceal bleed and
gives an insight into some of the new endoscopic techniques that can be helpful in
treating variceal bleed.
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INTRODUCTION
Less than 1% of the United States population have cirrhosis of liver[1]. In the western
world, the most common etiology of portal hypertension is cirrhosis due to alcoholic
liver  disease,  nonalcoholic  steatohepatitis  (NASH),  and  hepatitis  C  infection[2].
According to a recent estimate 15 million people in the United States have alcohol
abuse disorder, nearly 88000 people die annually due to alcohol, and 10%-15% of
people with alcoholism develop cirrhosis[3]. Another 3 million people have chronic
hepatitis C infection[4], and 25%-28% of these patients go on to develop cirrhosis[5,6].
Nonalcoholic  fatty  liver  disease  (NAFLD) is  a  spectrum of  chronic  liver  disease
consisting of mild to an advanced form of fatty degeneration of the liver described as
NASH.  Prevalence  of  NASH  is  estimated  to  be  around  3%-8%  of  the  general
population, and 10%-25% of these patients progress to cirrhosis[7]. Moreover, the rate
of NASH is rising due to the increasing prevalence of obesity, insulin resistance, and
diabetes. NASH is the second most common cause among patients with cirrhosis who
are currently waiting for liver transplant. Recent trends have indicated that NAFLD is
expected to overtake hepatitis C and alcohol as the most common etiology of liver
cirrhosis and indication for liver transplants in the western countries by year 2030[8,9].
Therefore, in order to reduce morbidity and mortality, as well as the overall burden
on healthcare, it  is essential to develop cost-effective screening and management
strategies for portal hypertension related to cirrhosis.

NATURAL HISTORY OF GASTROINTESTINAL VARICES
Gastrointestinal varices are abnormally dilated submucosal veins in the digestive tract
due  to  portal  hypertension  and  can  potentially  cause  life-threatening  bleeding.
Prevalence of varices increases with the severity of liver disease (Child-Pugh class A
42.7%, class B 70.7% and class C 75.5%)[2,10]. The Child-Pugh score is described in Table
1. The incidence of esophageal varices in cirrhotic patients is around 5% at the end of
one year and 28% at the end of three years. Small varices progress to large varices at a
rate  of  10%  to  12%  annually[11].  Approximately  50%  of  all  patients  with  a  new
diagnosis of cirrhosis have gastrointestinal varices[2]. Annual risk of variceal bleeding
among small and large varices is 5% and 15% respectively[12]. The six-week mortality
rate among patients with index variceal bleeding is approximately 20%[13]. Risk of
rebleeding without endoscopic intervention is almost 60% with an increased mortality
rate (33%)[14].

PATHOPHYSIOLOGY
The development of portal hypertension in cirrhosis is a multifactorial process with
changes in both the portal and systemic circulation. This is shown in Figure 1. The
majority of patients in western countries with portal hypertension have underlying
cirrhosis.  Non-cirrhotic  portal  hypertension  is  typically  less  common  and
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Table 1  Child-Pugh scoring and classification

Child-Pugh scoring

1 point 2 points 3 points

Hepatic encephalopathy None Grade I-II (or suppressed with medication) Garde III-IV (or refractory)

Ascites None Mild Moderate to severe

PT/INR < 1.7 1.71-2.30 > 2.30

Serum albumin (g/L) > 35 28-35 < 28

Total bilirubin (μmol/L) < 34 34-50 > 50

Class A (score 5-6), class B (score 7-9), and class C (score 10-15). PT/INR: Prothrombin time/international standardized ratio.

encompasses  a  broad  range  of  pathology,  typically  vascular  in  origin[15].  Portal
hypertension  is  defined  as  hepatic  vein  pressure  gradient  (HVPG)  more  than  5
mmHg. The HVPG is a surrogate means to measure pressure in the portal veins.
Normal HVPG (= hepatic vein wedge pressure - free hepatic vein pressure) is around
3-5  mmHg.  Varices  usually  develop when patients  have HVPG >10 mmHg and
presence of HVPG > 12 mmHg is a risk factor for variceal bleeding. Reduction in
HVPG to less than 12 mmHg or by ≥ 20% from baseline reduces the risk of initial
bleeding, and other complications of portal hypertension (ascites, encephalopathy)[14].

Porto-systemic shunting due to portal hypertension causes diversion of the portal
blood into systemic circulation and results in variceal formation. Presence of ongoing
liver injury due to alcohol, viral hepatitis (hepatitis B and C), or NASH can lead to
increase in the size of the varices, whereas elimination of etiological factor can lead to
decrease in the size or disappearance of varices in patients with alcoholic cirrhosis[16,17].

Intrahepatic hemodynamics
Architectural  distortion:  Hepatocellular  injury causes transformation of  hepatic
stellate cells into myofibroblasts. Increased expression of pro-inflammatory genes and
fibrotic  activity,  as  a  result,  promotes  neoangiogenesis  and  interstitial  collagen
deposition  resulting  in  distortion  of  the  hepatic  sinusoidal  architecture[18,19].
Architectural damage and regenerative nodules are responsible for nearly 2nd/3rd of
the increase in intrahepatic resistance.

Increased vascular resistance: In addition to the known anatomical disruption in the
sinusoidal  architecture,  it  is  now  understood  that  there  are  changes  in  the
neurohormonal regulation of vascular tone within the portal circulation. The hepatic
injury  causes  increased  production  of  vasoconstrictors  (endothelin  1[20,21]  and
thromboxane A2[22,23]) and reduction in nitric oxide (NO) synthesis due to sinusoidal
endothelial dysfunction[24]. The imbalance in the production of vasoconstrictors and
vasodilators  causes  impaired  vasomotor  control  leading  to  further  increase  in
resistance and is responsible for approximately 1st/3rd of the increase in intrahepatic
resistance[25,26].

Extrahepatic hemodynamics
Portal hypertension induces neurohormonal changes in the splanchnic circulation as
well.  Overproduction  of  NO  from  splanchnic  endothelium  leads  to  reduced
splanchnic  and  systemic  vascular  resistance[27-29].  Furthermore,  a  compensatory
activation of the renin-angiotensin mechanism leads to increased cardiac output and
hepatic  blood  flow.  Increased  portal  pressure  is  also  suspected  to  result  in
overproduction of angiogenic factors such as vascular endothelial  growth factor,
platelet-derived  growth  factor  at  the  microcirculatory  level,  contributing  to
angiogenesis and collateral formation resulting in varices[30,31].

ETIOLOGY
Gastrointestinal  varices  develop as  a  consequence  of  portal  hypertension.  Most
common etiology of  portal  hypertension in  the  United States  is  cirrhosis  due to
alcohol, NASH, and hepatitis C. The exact prevalence of portal hypertension is not
known. Causes of portal hypertension are classified as below.

Presinusoidal
Extrahepatic: Portal vein thrombosis, splenic vein thrombosis.
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Figure 1

Figure 1  Mechanism of portal hypertension and the development of gastrointestinal varices. VEGF: Vascular
endothelial growth factor; PDGF: Platelet-derived growth factor; NO: Nitric oxide; HVPG: Hepatic venous pressure
gradient.

Intrahepatic:  Schistosomiasis,  congenital  hepatic  fibrosis,  and  sarcoidosis.  (1)
Sinusoidal:  Cirrhosis  due  to  viral  hepatitis  (hepatitis  B  and  C),  NASH,  alcohol,
primary biliary cirrhosis, primary sclerosing cholangitis, hemochromatosis, Wilson’s
disease, and cytotoxic drugs; and (2) Postsinusoidal: Budd-Chiari syndrome, caval
web, constrictive pericarditis, and veno-occlusive disorders.

MECHANISM OF VARICEAL BLEEDING
Increased blood flow through the portosystemic collaterals due to portal hypertension
causes dilation of the submucosal venous plexus resulting in elevated intravariceal
pressure and wall tension. The mechanism of variceal rupture can be explained by
Frank’s modified Laplace’s law[32]. This is shown in Figure 2.

Wall  tension  (T)  =  [Transmural  pressure  (Pvarices-Plumen)  ×  variceal  radius
(R)]/[Variceal wall thickness (WT)].

RISK STRATIFICATION FOR VARICEAL BLEEDING

HVPG > 12 mmHg
Rise in portal pressure causes increased flow through the varices and thus increased
intravariceal pressure. In a randomized control trial (RCT) patients with HVPG < 12
mmHg did not develop variceal bleeding[33], and presence of HVPG > 20 mmHg was
associated with high risk of failed hemostasis and death[34]. Whereas, a decrease in
HVPG  >  20%  from  the  baseline  reduces  complications  of  portal  hypertension
including bleeding, ascites, encephalopathy, and death[35-37].

Variceal size
Large varices (> 5 mm) have a higher tendency to bleed due to increased wall tension
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Figure 2

Figure 2  Mechanism of variceal bleeding. P: Pressure; R: Radius; WT: Wall thickness.

as explained above.

Wall tension
Increased wall tension and the presence of ‘red wale sign’ (dilated capillaries on the
variceal wall) indicate a high risk for bleeding.

Other factors
Presence of  coagulopathy,  infection,  and decompensated cirrhosis  are other risk
factors for variceal bleeding.

DIAGNOSTIC TESTS FOR GASTROINTESTINAL VARICES

Endoscopy
Esophago-gastro duodenoscopy (EGD) is the gold standard procedure used in the
diagnosis of gastroesophageal varices (GOVs). Based on the endoscopic assessment,
GOVs are classified into small (< 5 mm), and large varices(> 5 mm)[38]  for clinical
management. Disadvantages of endoscopy include the risk of sedation, higher cost,
bleeding and risk of aspiration.

Endoscopic ultrasound
Endoscopic ultrasound (EUS) has been evaluated as a diagnostic tool in assessing
GOVs. EUS is better than EGD in detecting gastric varices (GVs), and its ability to
evaluate the anatomy of collateral and perforating veins makes it an excellent choice
in monitoring treatment response to endoscopic variceal ligation (EVL) and predicting
recurrence[39-41]. Currently, EUS is not considered as a primary diagnostic modality
due to limited availability of local expertise.

Capsule endoscopy
A recent meta-analysis reviewed the use of capsule endoscopy for the diagnosis and
grading of esophageal varices and noted a diagnostic accuracy of 90% with a pooled
sensitivity and specificity of 83% and 85%, respectively[42]. The inability of capsule
endoscopy to detect GVs is a significant drawback. Even though capsule endoscopy is
relatively less invasive and does not require sedation, the diagnostic sensitivity is not
adequate to advocate for index surveillance. It may be a consideration for a select
subgroup  of  high-risk  patients  who  are  unwilling  to  undergo  more  invasive
traditional endoscopic evaluation[43,44].  One study showed that 97% of the patients
preferred capsule endoscopy over endoscopy with or without sedation[44].

Noninvasive testing
Various clinical findings, laboratory tests, and imaging studies have been considered
as predictors of clinically significant portal hypertension (CSPH) (HVPG > 12 mmHg);
however, they are not accurate enough to either reliably diagnose or exclude CSPH.
Specifically, transient elastography, platelet count, spleen size, magnetic resonance
elastography, and splenic stiffness are the most commonly used parameters to predict
the  presence  of  CSPH  and  varices  in  patients  with  cirrhosis.  The  presence  of
portosystemic  collaterals  on  ultrasound,  computed  tomography,  or  magnetic
resonance imaging is indicative of CSPH and necessitate screening endoscopy[38].
Liver stiffness measured by transient elastography in combination with platelet count
can rule out presence high-risk varices[45]. A liver stiffness < 20 kPa and platelet count
>  150000/μL  indicate  <  5%  chance  of  having  high-risk  varices,  and  screening
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endoscopy can be safely  deferred as  long as  ongoing clinical  monitoring can be
assured[46].

ESOPHAGEAL VARICES

Epidemiology
Esophageal varices are the most common type of gastrointestinal varices, and their
prevalence in Child-Pugh class A is 42.7%, around 70.7% in class B, and 75.5% in class
C[2]. The bleeding risk for small varices and large varices is around 5% and 15% per
year respectively. Early mortality rate (6 wk) is approximately 20%[47] in esophageal
varices after index bleeding.

Anatomy
Venous drainage from the sub-mucosal venous plexus of the esophagus drains into
the collateral  veins  around the esophagus.  The interconnected collateral  venous
plexus runs longitudinally along the esophagus and communicates with submucosal
venous  plexus  through  perforating  veins  in  the  palisading  area.  The  cervical
esophagus drains into inferior thyroid vein, the thoracic esophagus drains to azygous,
hemizygous, intercostal, and bronchial veins, whereas the abdominal portion of the
esophagus drains into the left gastric vein, which in turn empties into the portal vein.
Portal hypertension leads to shunting of blood from the portal circulation into these
low pressure, thin-walled submucosal systemic veins and manifest as varices.

Modified Paquet classification
Grade I: Varices extending just above the mucosal level.

Grade II:  Varices projecting by one-third of the luminal diameter that cannot be
compressed with air insufflation.

Grade III: Varices projecting up to 50% of the luminal diameter and in contact with
each other.

Screening and surveillance EGD for esophageal VARICES
Shown in Figure 3. All patients who are newly diagnosed with cirrhosis should be
screened for esophageal varices. Patients with compensated cirrhosis without varices
in the absence of ongoing liver injury, endoscopy should be done every three years.
Those who have compensated cirrhosis without varices, but have an ongoing liver
injury (alcohol abuse, hepatitis C) and/or other cofactor diseases (alcohol/obesity)
screening endoscopy should be repeated every two years.

Patients  with  small  varices  without  ongoing  liver  injury  or  cofactor  disease
endoscopy is recommended every two years, and every year if either ongoing liver
injury or cofactor disease is present. Patients with medium and large size varices
should be started on nonselective beta-blockers or considered for EVL. If the patient is
on nonselective beta blockers, no further surveillance endoscopy is needed.

On the other hand, if EVL is considered for primary prophylaxis endoscopy should
be done every 1-2 wk until eradication and then repeated every 6-12 mo.

Management of patients with esophageal varices that have not bled
Either  nonselective  beta  blockers  or  EVL  (Figure  4)  can  be  used  as  primary
prophylaxis  of  variceal  hemorrhage  in  patients  with  medium/large  esophageal
varices.  Only approved nonselective beta-blockers are propranolol,  nadolol,  and
carvedilol[38,48-52].  The choice should be made based on the cost,  contraindications,
availability, and patient preference. Nonselective beta-blockers are preferred over
EVL due to their low cost, easy availability, ability to reduce the HVPG. Nonselective
beta-blockers  reduce  the  risk  of  hemorrhage  and  other  complications  (ascites,
encephalopathy, and death) of portal hypertension[37]. Based on the currently available
data, beta-blockers do not prevent the development of varices or their progression
from small to large varices, although there is some reported benefit of reduction in
risk of bleeding.

The  effect  of  nadolol  on  the  progression  of  variceal  size  was  studied  in  a
prospective randomized study. A total of 161 patients were randomized into nadolol
(n = 83) and placebo (n = 78) groups. All patients had yearly screening endoscopy and
with  a  mean  follow  up  of  36  mo.  The  cumulative  probability  of  bleeding  and
progression of small varices was lower in nadolol group (20%) when compared to
placebo  (51%)  (P  <  0.001)  (absolute  risk  difference:  31%;  95%CI:  17%-45%)[53].
However, this benefit has not been proven in other studies.

In a recent meta-analysis of 6 RCTs, the effect of nonselective beta-blockers in
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Figure 3

Figure 3  Screening endoscopy for esophageal varices per practice society guidelines[38,48]. NSBBs: Nonselective beta-blockers; EVL: Endoscopic variceal
ligation; EGD: Esophago-gastro duodenoscopy; LS: Liver stiffness; PLT: Platelet.

cirrhotic patients with no or small varices was analyzed. The incidence of large varices
(OR = 1.05, 95%CI: 0.25-4.36; P = 0.95), first variceal bleeding (OR = 0.59, 95%CI: 0.24-
1.47; P = 0.26) and death (OR = 0.70, 95%CI: 0.45-1.10; P = 0.12) were similar in both
nonselective  beta-blocker  group and placebo  group.  However,  the  incidence  of
adverse events in the nonselective beta-blockers group was significantly higher than
the placebo group. Notably, nonselective beta-blockers did not reduce the incidence of
large varices or prevent the progression of small varices to large varices[54].

On the other hand, when compared to nonselective beta blockers, EVL has a higher
rate of recurrence of varices, lacks the benefit of HVPG reduction, and needs further
endoscopic surveillance. EVL has lower but more severe side effects (bleeding, ulcers,
and strictures) compared to nonselective beta-blockers (weakness, tiredness, shortness
of breath). However, there is no significant difference in the mortality rate between
the two[46].

In a prospective randomized study, the combination of EVL and propranolol was
compared to EVL alone among high-risk patients. One hundred forty-four patients in
total were randomized into EVL + propranolol (n = 72) group and EVL alone (n = 72)
group respectively. Addition of propranolol to EVL did not reduce the risk of first
variceal bleed (7% vs  11%, P  = 0.72) or death (8% vs  15%, P  = 0.37). However, the
combination group had significant adverse effects due to propranolol in 22% of the
patients. Combination of nonselective beta-blockers and EVL is not recommended as
primary prophylaxis due to a higher rate of side effects. However, the recurrence of
varices was significantly lower when propranolol was added (P  = 0.03)[55].  Recent
practice  society  guidelines  suggest  the  use  of  nonselective  beta-blockers  as  a
recommended therapy for  primary prophylaxis  for  small  varices  with  high-risk
features (presence of ‘red wale’ signs or decompensated cirrhosis)[38,46].

Isosorbide mononitrate, sclerotherapy, glue injection, and transjugular intrahepatic
portosystemic stent (TIPS) shunt are not used as primary prophylaxis due to a higher
rate of side effects without mortality benefit.

Use  of  nonselective  beta-blockers  among  patients  who  have  cirrhosis  with
refractory ascites is controversial. A prospective case study showed that the use of
nonselective  beta-blockers  in  this  patient  group  was  associated  with  increased
mortality[56]. Another study also showed the increased risk of renal injury, hospital
stay  and mortality  with  the  use  of  nonselective  beta-blockers  with  spontaneous
bacterial peritonitis due to post-paracentesis circulatory dysfunction[57]. However, a
meta-analysis of 3 RCTs and 13 observational studies (n = 8279) showed no significant
difference  in  mortality  or  incidence  of  hepatorenal  syndrome and  spontaneous
bacterial peritonitis among cirrhosis patients with refractory ascites, when treated
with nonselective beta blockers[58]. Due to concern for possible deleterious effects in
patients with advanced cirrhosis, many physicians now prefer EVL over nonselective
beta  blockers.  Larger  RCTs  are  required  before  nonselective  beta-blockers  are
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Figure 4

Figure 4  Endoscopic variceal ligation for primary prophylaxis. A: Esophageal varices before banding; B:
Esophageal varix post banding.

considered as a contraindication in this subgroup.

Management of acute esophageal variceal bleeding
General measures: All patients with acute variceal bleeding should be resuscitated at
an early stage to protect the airway and achieve hemodynamic stability, preferably in
a medical intensive care unit. Prognostic indicators for early mortality due to acute
variceal bleeding are HVPG, Child-Pugh score, and model for end-stage liver disease
(MELD) score. A MELD score of > 19 showed 20% mortality due to index variceal
bleeding[34,47,59]. When measured within 24 h of acute bleeding, HVPG > 20 mmHg
predicts a high risk of early rebleeding and death[38,48,60]. The Child-Pugh score is also a
significant predictor of early mortality and can help guide patient risk stratification[61].
Medical management with vasoactive agents, antibiotics, blood transfusion, combined
with EVL is the standard of care in treating acute variceal bleeding.

Restrictive transfusion strategy: All patients with Hb ≤ 7 g/dL should get packed red
blood  cells  to  maintain  hemoglobin  at  7-8  g/dL.  Previous  RCTs  have  shown  a
survival benefit,  reduced need for blood transfusion, and a lower rate of adverse
events with a restrictive strategy when compared to liberal transfusion[62].

Most patients with acute variceal bleeding have elevated HVPG (> 12 mmHg).
Further  elevation  of  HVPG  due  to  liberal  transfusion  can  increase  the  risk  of
rebleeding. In a recent meta-analysis, the incidence of death (OR = 0.52, 95%CI: 0.31-
0.87,  P  =  0.01),  blood transfusion  requirement  (standard mean difference:  -0.74,
95%CI: -1.15--0.32, P  = 0.0005) and hospital stay (standard mean difference: -0.17,
95%CI: -0.30--0.04, P = 0.009) were significantly lower in the restrictive transfusion
group compared to the liberal transfusion group[63].

Therefore,  a  restrictive transfusion strategy should be employed in managing
patients with acute variceal bleeding. The current practice society guidelines do not
recommend routine use of plasma products and platelet transfusion in this setting
due to inconsistent data on the use of plasma products and reliability of prothrombin
time  (PT)/international  normalized  ratio  (INR)  in  patients  with  cirrhosis[38,46].
However, platelet and plasma transfusion can be done in select patients who are
hemodynamically unstable with active variceal bleeding (goal: platelet count > 50000/
μL and INR < 1.5)[47].

Vasoactive agents: Vasoactive agents such as octreotide, terlipressin, somatostatin,
and vasopressin cause splanchnic vasoconstriction and thus reduce portal pressure.
All  patients  with confirmed or suspected variceal  bleeding should be started on
vasoactive agents as early as possible and should be continued for 2-5 d. They can be
stopped early if the patient undergoes a TIPS procedure.

Terlipressin is a synthetic analog of vasopressin. The role of terlipressin in acute
variceal bleeding was analyzed in a meta-analysis involving 1609 patients from 22
studies. Among those 22 studies, seven studies (443 patients) compared the effect of
terlipressin to a placebo group. Terlipressin group was noted to have a statistically
significant reduction in all-cause mortality (relative risk = 0.66, 95%CI: 0.49-0.88).
Remaining studies compared terlipressin to somatostatin, octreotide, vasopressin or
balloon tamponade. There was no significant difference in mortality or adverse events
between the groups[64,65].

Use  of  vasoactive  agents  has  been  shown  to  reduce  acute  bleeding,  need  for
transfusion, and seven-day all-cause mortality[66]. There was no significant difference
in their efficacy or benefits noted between these agents[67].

WJGPT https://www.wjgnet.com January 21, 2019 Volume 10 Issue 1

Boregowda U et al. Gastrointestinal varices management

8



Antibiotics: Short-term antibiotics should be started in all patients with suspected or
confirmed variceal bleeding to reduce bacterial infection, recurrent bleeding, and
mortality[38,48,68,69]. Bacterial infection is also considered to be an independent risk factor
for variceal rupture. Choice of antibiotics should be based on local resistance pattern.
However,  third-generation  cephalosporins  with  gram-negative  coverage  are
commonly used. Intravenous ceftriaxone 1 g, every 24 h for a maximum of 7 d is
preferred over oral fluroquinolones[38,46].

Other considerations: Most patients with variceal bleeding have loss of intravascular
volume, and it is paramount to prevent hypotension. Due to the risk of hypotension
and hemodynamic deterioration, nonselective beta-blockers should not be started
during acute variceal bleeding and should be discontinued if the patient is already
taking. However, nonselective beta-blockers should be restarted after the acute event,
once hemostasis is achieved and vasoactive agents are discontinued.

Endoscopic management
Endoscopic intervention should be performed as early as possible but should be
within 12 h from the time of presentation as per practice society guidelines.  The
diagnosis of variceal bleeding as the etiology of acute upper gastrointestinal bleeding
is made when any of the following is noted on upper endoscopy: (1) Actively bleeding
varices (Figure 5); (2) Signs of recent bleeding noted on varices or high-risk stigmata;
e.g., telangiectasia, red color signs, platelet-fibrin plug (white nipple sign), red wale
marking or varices on varices (Figure 6); (3) Presence of varices and blood is noted in
the stomach, with no other source of bleeding noted.

EVL (Figure 7) was first proposed for the treatment of esophageal varices in 1988
by  Van  Stiegmann  et  al[70].  Currently,  EVL  is  considered  to  be  the  first  line  of
endoscopic treatment for the management of bleeding esophageal varices. EVL has
better hemostasis, a lower rate of side effects (ulcer, stricture), a reduced rate of early
rebleeding, and a lower rate of early mortality compared to sclerotherapy. Higher
rebleeding in sclerotherapy is thought to be due to sustained elevation of HVPG,
whereas HVPG returned to baseline with EVL[71-73]. The slightly higher rate of variceal
recurrence after EVL, when compared to sclerotherapy is due to its inability to affect
the blood flow through perforators and esophageal collateral veins.

Treatment failure
Sengstaken-Blakemore tube: Whenever variceal bleeding is not controlled by EVL,
temporary  hemostatic  measures  should  be  used  as  a  bridge  to  more  definitive
treatment,  such as TIPS or variceal shunt surgery. Sengstaken-Blakemore tube is
inserted through the mouth or nose and then distended to achieve hemostasis during
active  variceal  bleeding  by  tamponading  varices.  The  rate  of  hemostasis  with
Sengstaken-Blakemore tube varies (47%-80%). It  is associated with a high rate of
serious  adverse  events  including  aspiration,  esophageal  ulceration,  and  rarely
esophageal rupture. Sengstaken-Blakemore tubes cannot be left in place for more than
24 h due to an increased risk of adverse events and a high rate of rebleeding (50%)[72,73].

Metal stents: Endoscopically placed self-expanding fully covered metal stents (Figure
8) can achieve hemostasis in most cases (80%-96%). The stents expand inside the
esophagus and tamponade the varices to achieve hemostasis. They can be left in place
for  up to  2  wk and have a  lower  rate  of  serious  adverse  events  and transfusion
requirements when compared to balloon tamponade[74,75]. Adverse events associated
with this modality of treatment include stent migration (28%), rebleeding (16%) and
ulcers. However, there was no significant difference in mortality compared to balloon
tamponade[76,77].

In a meta-analysis of 12 studies (n = 155) hemostasis was achieved in 96% (95%CI:
0.90-1.00) of the patients within 24 h with 97% technical success (95%CI: 0.91-1.00).
Adverse  events  (rebleeding,  ulceration  and stent  migration)  were  noted in  36%
(95%CI: 0.23-0.50) of the patients. Pooled susvival rate at 30 d and 60 d were 68%
(95%CI: 0.56-0.80) and 64% (95%CI: 0.48-0.78) respectively[78].  Similar results were
noted in another meta analsysis of 5 studies (n = 80) with technical success of 96.7%
(95%CI: 91.6%-99.5%) and hemostasis of 93.9% (95%CI: 82.2%-99.6%). Rebleeding was
observed in 13.2% (95%CI: 1.8%-32.8%) and the overall mortality was 34.5% (95%CI:
24.8%-44.8%)[79].

Based on the above evidence, self-expanding metal stents are a better choice for
bridge therapy in uncontrolled esophageal variceal bleeding and should be used
whenever available.

TIPS
Patients with uncontrolled variceal hemorrhage despite the combination of medical
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Figure 5

Figure 5  Bleeding esophageal varices.

and endoscopic treatment should be considered for early TIPS within (24 h) with
covered PTFE (polytetrafluoroethylene) stents. TIPS is a shunt created by placing a
stent between the portal vein and hepatic vein to reduce the portal pressure and
thereby  portal  hypertension.  Also,  early  rebleeding  (within  five  days  of  initial
bleeding)  can  be  treated  with  repeat  endoscopic  intervention  or  covered  TIPS
stent[38,46,48].

TIPS vs pharmacotherapy and endoscopic treatment
In a meta-analysis of six comparative studies, TIPS was compared with medical and
endoscopic treatment for acute variceal bleeding. In this study, the survival rate (HR =
0.55; 95%CI: 0.38-0.812) was better in TIPS patients, and the incidence of bleeding-
related  death  (OR  =  0.19;  95%CI:  0 .06-0.59)  was  lower  compared  to
medical/endoscopic  treatment.  There  was  no  significant  increase  in  hepatic
encephalopathy (OR = 1.37; 95%CI: 0.63-2.99) in TIPS patients. Although there was no
significant difference in rebleeding rate between the two groups, it was evident that
rebleeding in the high-risk patients was higher on subgroup analysis[80].

Early TIPS vs pharmacotherapy and endoscopy in high-risk patients
Patients with Child-Pugh class B with active bleeding and class C are considered
high-risk due to increased risk of treatment failure and rebleeding.

In a  2010 study,  early  TIPS was compared with pharmacotherapy (vasoactive
agents) and EVL in Child-Pugh class C patients and class B patients with a high risk
of treatment failure. Sixty-two patients were randomized into the treatment group
(early TIPS, n = 32), and control group (pharmacotherapy and EVL, n = 31). Rescue
TIPS was used in control group as needed for treatment failure. Rebleeding or failure
to control bleeding occurred in one patient in the early TIPS group and 14 patients in
the control group (P  = 0.001). The one-year actuarial survival rate was 61% in the
control group vs 86% in the early-TIPS group (P < 0.001)[81].

In another international multicenter observational study (671 patients from 34
centers) patients who were admitted for acute variceal bleeding with Child-Pugh class
C, and Child-Pugh class B with active bleeding were included in the study. Patients
were  treated  with  either  pharmacotherapy  and  endoscopic  interventions  or
preemptive TIPS. Preemptive TIPS was associated with significantly lower one-year
mortality (22% vs 47%, P = 0.002), treatment failure and rebleeding (92% vs 74%, P =
0.017) when compared to patients treated with pharmacotherapy and endoscopic
interventions. TIPS also prevented the development of new ascites or worsening of
pre-existing  ascites[82].  Even  though  these  results  are  encouraging,  it  was  an
observational study, and patients were not randomized. Each center chose to treat the
patient with either preemptive TIPS or medications and endoscopy at its discretion.
Therefore, the results may not be generalized. However, large RCTs can determine the
use of preemptive TIPS in this high-risk population[82].

Complications from TIPS include hepatic encephalopathy, heart failure, and stent
stenosis. The incidence of hepatic encephalopathy is close to 50% without a significant
difference in mortality[83]. Absolute contraindications for TIPS include heart failure,
severe pulmonary hypertension, severe tricuspid valve regurgitation, sepsis, and
unrelieved biliary obstruction. Relative contraindications are portal vein thrombosis,
hepatoma, uncorrected coagulopathy, and severe thrombocytopenia (platelet count <
20000/μL).

Direct ultrasound-guided direct intrahepatic porto-caval shunt
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Figure 6

Figure 6  High-risk stigmata of bleeding from esophageal varices. A: Platelet-fibrin plug on esophageal varix
(white nipple sign); B: Bleeding esophageal varix post banding.

Patients who failed TIPS, those who have altered anatomy due to previous surgery or
congenital anomaly, or are otherwise not candidates for TIPS, can be treated with
direct ultrasound-guided direct intrahepatic porto-caval shunt (DIPS)[84]. The DIPS is a
modified TIPS procedure, and it involves percutaneous ultrasound-guided puncture
from the inferior vena cava to the portal vein through the caudate lobe of the liver.

Porto-caval shunt surgeries
Surgical shunts are considered when all other treatment modalities fail. Portocaval
surgery has a very high rate of encephalopathy but does have good bleeding control.
Most patients who undergo portocaval shunt surgery already have high morbidity
and surgery adds to it further[85]. In a recent RCT, emergency TIPS procedure was
compared with emergency portocaval shunt surgery, and shunt surgery was noted to
have superior bleeding control, long-term survival (10 years vs 1.99 years) and low
rate of encephalopathy. However, this has not been replicated, and more evidence is
required before using portocaval shunt surgery as a salvage procedure after failure of
first-line treatment with medical therapy and EVL[86].

Secondary prophylaxis
Patients who were treated with EVL and medical therapy without TIPS are at high
risk for rebleeding. Approximately 60% of patients will experience rebleeding during
the first year and have a high mortality rate (up to 33%) with no further intervention.
Combination therapy with nonselective beta blockers (propranolol and nadolol) and
EVL is the first line of treatment for secondary prophylaxis with a goal to eradicate
varices and prevent recurrent bleeding[87]. TIPS should be considered if patients do not
tolerate or fail the combination of nonselective beta-blockers and EVL.

A multicenter RCT compared TIPS with the combination of EVL or glue injection
and nonselective beta-blockers. Patients in the TIPS group had a significantly lower
rebleeding rate (0%) compared to the EVL or glue injection and nonselective beta
blockers group (29%) without a significant difference in survival benefit[88].

GASTRIC VARICES

Epidemiology
GVs are less frequent compared to esophageal varices and are reported to be seen in
20% of the patients with portal hypertension[38,89]. Bleeding from GVs account for 20%
of all variceal bleeding[48]. The annual bleeding rate in GVs, which have never bled
before is reported to be as low as 16% per year. Sarin et al[90] classified GVs based on
their location.

Sarin classification
Shown in Figure 9. Gastroesophageal varix type 1 (GOV1): Extension of esophageal
varices  along lesser  curvature  (most  common 75% of  GVs);  GOV2:  Extension of
esophageal varices along the greater curvature; Isolated gastric varix type 1 (IGV1):
Isolated varices seen in the fundus of  the stomach;  IGV2:  Isolated varices in the
stomach (body, pylorus, antrum).

Predictors of bleeding from GVs
Location (IGV1 > GOV2 > GOV1); The severity of liver disease; Stigmata of high-risk
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Figure 7

Figure 7  Endoscopic variceal band ligation.

bleeding such as ‘red wale’ sign.
GVs bleed less frequently but have high mortality due to the severity of bleeding.

Bleeding from IGV is associated with the highest risk of death[38,48,91].

Anatomy
GVs have complex anatomy and understanding the anatomy assists in the endoscopic
management  of  GVs.  The most  common type of  GVs are  GOV1 and are  usually
associated with portal  hypertension due to cirrhosis.  They are a  continuation of
esophageal varices along the lesser curvature of the stomach. These are supplied by
the esophageal collateral veins and are also treated similarly to esophageal varices.

On the other hand, GOV2 and IGV1 are supplied by the posterior and left gastric
vein, which later drains into left renal vein due to porto-systemic shunting. Therefore
GOV2 and IGV1 are together called cardiofundal varices[91].  Isolated IGV1 can be
associated with splenic vein thrombosis in the setting of pancreatitis or malignancy.

Diagnosis of GVs
Diagnosis of GVs (Figure 10) is commonly done with endoscopy. However, the recent
use of EUS has increased the sensitivity of detecting GVs. No guidelines are currently
available regarding the use of endoscopy or EUS specifically to diagnose GVs.

Management of patients with GVs that have not bled
Primary prophylaxis for GVs is not well established. Currently, nonselective beta-
blockers are the first line of treatment as per practice society guidelines, in large part
due to their ability to prevent other complications of cirrhosis. The role of endoscopic
glue (N-butyl-2-cyanoacrylate) injection and EVL in primary prophylaxis are not
clear. One study has shown glue injection was associated with lower bleeding and
mortality due to GVs when compared to nonselective beta blockers[92]. Prophylactic
EUS guided injection has also shown to be equally beneficial, and further studies are
required to evaluate its role in primary prophylaxis for GVs.

Management of acute gastric variceal bleeding
Medical management of suspected gastric variceal bleeding is similar to esophageal
variceal bleeding as described above, including airway protection, admission to the
intensive care unit, blood transfusion, vasoactive agents, and antibiotics (Figure 11).

Endoscopic interventions
Diagnosis of gastric variceal bleeding can be made based on endoscopic findings.
Most practice guidelines recommend endoscopic glue injection as the first line of
treatment  in  the  management  of  acute  gastric  variceal  bleeding.  However,  glue
injection comes with the risk of several complications including venous and systemic
thromboembolism (pulmonary embolism, stroke), ulcers, protracted bleeding, splenic
and portal vein thrombosis[93].  Portal  vein thrombosis due to embolized glue can
render a future plan for TIPS and liver transplantation ineffective. Embolized glue can
also act as a nidus of infection and cause recurrent bacteremia[94].  Successful glue
injection requires  experience  due to  gastric  anatomy.  Because  of  the  drawbacks
mentioned above, many centers use TIPS as the first line of treatment in managing
acute gastric variceal bleeding.

A RCT compared efficacy and complication of TIPS and glue injection in treating
GVs. Rebleeding (11% vs 38%, P = 0.014; OR = 3.6, 95%CI: 1.2-11.1) and transfusion
requirements were lower (P < 0.01) in TIPS compared to endoscopic glue injection
with similar initial hemostasis, side effects, and mortality[95].
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Figure 8

Figure 8  Metal stents for the treatment of bleeding esophageal varices. A: Bleeding esophageal varix before
stenting; B: Esophageal varix after metal stent.

Even though initial hemostasis in both glue injection and EVL is similar for GOV1
GVs,  rebleeding is  high in EVL.  So EVL should be avoided[96-98].  Combination of
sclerotherapy  and  EVL  is  currently  not  recommended  due  to  a  higher  rate  of
complications,  and adverse events  without  mortality  benefit[99].  In  a  recent  RCT,
scleroligation (variceal  ligation  +  sclerotherapy)  compared to  EVL alone,  in  the
management  of  GOVs,  the  scleroligation  group  required  a  lower  number  of
endoscopic procedures, transfusion, and bands used, without a significant difference
in recurrence rate, major side effects, and mortality[100]. Further research is needed to
prove the benefits of scleroligation.

The recent emergence of EUS guided glue and coil injection in treating GVs has
shown  a  lower  bleeding  rate,  transfusion  requirements,  and  mortality  when
compared to glue injection. When EUS guided coil embolization alone was compared
with  EUS  guided  glue  injection,  both  had  similar  hemostasis  rates,  but  coil
embolization  had  fewer  adverse  events  and  required  a  fewer  number  of
endoscopies[101]. When these two techniques were combined (glue + coil), the mean
number of coils used, mean volume of glue used, and the recurrence rate was lower
compared to either of them alone[102].

Treatment failure
Patients with uncontrolled gastric variceal bleeding despite endoscopic intervention
should be managed with balloon tamponade with Sengstaken-Blakemore tube or
Linton-Nachlas  tube  as  a  bridge  to  definitive  treatment.  In  a  controlled  trial
Sengstaken-Blakemore tube failed to control gastric variceal bleeding in all the cases,
and 50% hemostasis was achieved by Linton-Nachlas tube. Types of GVs and their
frequency between the two groups was not available[73].  This difference could be
attributed to a larger gastric balloon (500 mL) when compared to smaller gastric
balloon in the Sengstaken-Blakemore tube. Therefore, Linton-Nachlas tube should be
used whenever possible.

Hemostatic powder
Hemostatic powder (TC 325 - hemospray) and similar products have been used as
bridging therapy in controlling acute peptic ulcer bleeding in the past. The hemostatic
powder when sprayed at the bleeding site, it absorbs water and creates a mechanical
barrier to achieve hemostasis. Recently one study assessed its role in acute variceal
bleeding. Hemostasis in the study group was better than the control group, with
fewer study group patients requiring rescue endoscopy (12%). Rescue endoscopy was
performed if initial hemostasis was not achieved within the first 12 h with hemospray.
All patients were later treated with definitive endoscopic intervention after 24 h.
Larger RCTs are required to evaluate the role of hemostasis powder, and currently
not approved by Food and Drug Administration[103,104].

Patients with GVs who fail to respond to the endoscopic treatment will require
TIPS or shunt surgery to control acute variceal bleeding. Recurrent bleeding is noted
in 11%-30% of the patients who undergo TIPS.

Balloon-occluded retrograde transvenous obliteration
Patients with GVs and gastro-renal collaterals can be treated with balloon-occluded
retrograde transvenous obliteration (BRTO).  This  procedure involves retrograde
cannulation of the outflow channels which drain the GVs through the femoral or
jugular  vein,  and  obliteration  of  the  varices  and  collaterals  assisted  by  balloon
occlusion and followed by coil and sclerosant. Various studies have evaluated its
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Figure 9

Figure 9  Sarin classification of gastric varices. GOV1: Gastroesophageal varix type 1; GOV2: Gastroesophageal
varix type 2; IGV1: Isolated gastric varix type 1; IGV2: Isolated gastric varix type 2.

efficacy in treating GVs. A recent meta-analysis showed a success rate for obliteration
was 97.3%, and 33.3% recurrence. BRTO can be considered as an alternative to TIPS in
managing GVs. A retrospective review of 142 consecutive patients treated for acute
gastric variceal bleeding comparing the efficacy of BRTO (n = 95) and TIPS (n = 47)
showed significantly lower rebleeding rate in BRTO (8.6%) group compared to TIPS
(19.8%)[105] at the end of the first year. There was no significant difference in mortality.
BRTO is mostly done in Asian countries, but recently it is gaining popularity in the
United States[38,48,106].

Secondary prophylaxis
Risk of rebleeding among patients who are treated with glue injection for gastric
variceal bleeding was noted to vary from 15%-72%[98,107,108]. TIPS is considered to be
superior to endoscopic glue injection for secondary prophylaxis of GVs[38]. However,
there is no significant mortality benefit when compared to glue injection. The role of
nonselective beta-blockers is not evident in secondary prophylaxis of GVs. Data on
EUS guided glue injection and coiling for primary and secondary prophylaxis is
lacking. Larger multicenter RCTs will help in understanding the role of EUS in the
management of GVs.

ECTOPIC GASTROINTESTINAL VARICES
Gastrointestinal varices can develop in the duodenum, rectum, colon, small bowel,
gallbladder and the retroperitoneal areas. The prevalence of ectopic gastrointestinal
varices is unknown. According to one estimate, among patients with cirrhosis and
portal hypertension who underwent angiography, 40% of patients had duodenal
varices.  Ectopic  varices  are responsible  for  up to 1%-5% of  all  variceal  bleeding.
Understanding the complex anatomy of ectopic varices, and their anastomosis with
mesenteric veins is essential in managing ectopic varices[91,109].

Duodenal varices
Duodenal  varices  are  more  commonly  seen  in  noncirrhotic,  extrahepatic  portal
hypertension  (e.g.,  portal  vein  thrombosis,  splenic  vein  thrombosis)  and  their
prevalence is around 0.4%[109]. Duodenal varices form due to Porto-mesenteric and
Porto-portal anastomosis. Duodenal varices are noted on endoscopy as submucosal
dilated veins, usually arising from anastomosis between tributaries of the superior
mesenteric vein and portal  vein draining into inferior vena cava.  EUS is  notably
superior  in  diagnosing  duodenal  varices  compared to  EGD[110].  Acute  duodenal
variceal bleeding is usually treated with endoscopic glue injection. There have been
no RCTs evaluating the treatment strategies for duodenal varices owing to their rarity.
In the largest case series involving ten patients with duodenal variceal glue injection,
4  out  of  the  five  patients  who presented with  acute  bleeding were  treated with
endoscopic  glue  injection  and had 100% hemostasis  rate  without  recurrence[110].
Duodenal varices bleed at a lower hepatic venous pressure gradient, and therefore
TIPS may not  be sufficient  to treat  duodenal  varices and need further definitive
treatment with intravascular obliteration with glue injection, or embolization through
BRTO. BRTO can also be used for patients who fail endoscopic therapy and are not
candidates for TIPS[111].
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Figure 10

Figure 10  Gastric varices.

Rectal varices
Rectal  varices  usually  arise  from  portosystemic  anastomosis  between  superior
hemorrhoidal veins (a tributary of the inferior mesenteric vein) and the middle or
inferior hemorrhoidal veins (tributaries of iliac or pudendal veins). Prevalence of
rectal varices patients with portal hypertension varies from 28%-56% in cirrhotic
patients[112],  and are more common among patients with extrahepatic portal  vein
obstruction(up  to  90%)[113].  EUS  has  a  higher  sensitivity  to  detect  rectal  varices
compared to endoscopy. Risk of bleeding from rectal varices is 8%-38%[112].  Rectal
varices bleed at the lower hepatic venous pressure gradient and may not disappear
with TIPS. Endoscopic variceal band ligation is the preferred method of treatment for
rectal  varices  compared  to  endoscopic  sclerotherapy  or  glue  injection,  but  the
recurrence  rate  of  rebleeding  is  high  with  Endoscopic  variceal  band  ligation.
Recurrent bleeding in endoscopic sclerotherapy (33%) was much lower compared to
EVL (55.6%)[114]  but  not  commonly  used  due  to  the  occurrence  of  severe  ulcers.
Endoscopic glue injection can be useful in managing rectal varices, but nearly 0.5%-
4.3% of these patients develop embolization. EUS guided coil and glue embolization is
also  considered  useful  in  large  rectal  varices  that  are  not  amenable  to  variceal
ligation[115].  Role  of  BRTO has  been  evaluated  in  small  case  series;  no  RCTs  are
available to compare its efficacy. Optimal management of rectal varices is not yet
established.

Stomal varices
Stomal varices usually occur at the mucocutaneous junction of the stoma, due to
portosystemic  shunt  between  the  portal  circulation  of  the  bowel  and  systemic
circulation of the abdominal wall. Diagnosis of stomal varices is difficult, on physical
exam,  they appear  as  bluish discoloration of  the  skin.  Visibly  dilated veins  and
characteristic raspberry appearance of the stoma should prompt further evaluation for
the cause of bleeding. Patients with stomal varices can be treated with a glue injection.
Percutaneous sclerotherapy is not recommended due to increased risk of damaging
the stoma. Gastrointestinal varices can also form in other parts of the gastrointestinal
tract including jejunum, ileum, and colon as well.  The actual prevalence of these
varices is unknown but considered to be low.

CONCLUSION
In summary, development, and utilization of newer treatment modalities such as
therapeutic EUS, BRTO, and hemospray in managing gastrointestinal varices will
help to reduce further-  the morbidity and mortality related to variceal  bleeding.
Further research in understanding the risk factors, mechanism of liver injury, and
evaluation of antifibrotic agents to prevent architectural changes to the liver can
revolutionize the management of portal hypertension and its complications.
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Figure 11

Figure 11  Algorithm for the management of acute variceal bleed. ICU: Intensive care unit; EGD: Esophago-gastro duodenoscopy; NSBB: Nonselective beta
blockers; EVL: Endoscopic variceal ligation; TIPS: Transjugular intrahepatic portosystemic shunt.
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