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Abstract

Variceal bleeding is a gastrointestinal emergency that is one of the major causes of mortality in patients with cirrhosis. A rise in portal pressure
(portal hypertension) occurs when there is resistance to outflow from the portal vein. Varices develop to decompress the hypertensive portal vein
and return blood to the systemic circulation. A major cause of cirrhosis-related morbidity and mortality is the development of variceal hemorrhage,
a direct consequence of portal hypertension. Prevention of bleeding of these variceal veins and treatment after bleeding is an important target. In
this article, we will discuss variceal bleeding secondary to portal hypertension and its treatment based on current data.
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1. Introduction

Cirrhosis is termed as the late stage of progressive hepatic
fibrosis characterized by the disruption of the hepatic
parenchymal structure and the formation of regenerative
nodules. Many factors play a role in the etiology of cirrhosis
(D’Amico et al., 2006). Currently, mortality is still high and
causes significant labor loss. The prognosis of patients with
cirrhosis is largely due to its complications. Treatment of
cirrhosis is limited except liver transplantation. An important
cause of the morbidity and mortality associated with cirrhosis
is the development of variceal bleeding secondary to portal
hypertension. The prognosis of patients with variceal bleeding
depends on the bleeding or other complications are associated
with underlying chronic liver disease and its management. The
mortality rate due to active variceal bleeding is around 20
percent during each bleeding and re-bleeding is observed in 70
percent of patients within one year. Upper gastrointestinal
bleeding unrelated to portal hypertension is also common in
patients with portal hypertension (e.g., peptic ulcer disease).

2. Formation of varices

Portal vein pressure is determined by the product of the portal
flow volume and the resistance to flow out of the portal vein.
Portal hypertension (defined as hydrostatic pressure>5 mmHg)
occurs from the obstruction of proximal portal venous outflow.
Occlusion may occur in the presinusoidal (e.g., portal vein
thrombosis, portal fibrosis), sinusoidal (e.g., cirrhosis) or
postsinusoidal (e.g., veno-occlusive disease, Budd-Chiari

* Correspondence: serdarsakin78@gmail.com

syndrome) area. Cirrhosis in the form of obstruction in the
sinusoidal region is the most common cause of portal
hypertension. In these patients, portal vein pressure increased
due to increased resistance to permeability in portal sinusoids
and increased portal blood inflow due to splanchnic arteriolar
vasodilation. An increase in portal pressure occurs when there
is resistance in the outlet tract of the portal vein (portal
hypertension). Variceal veins direct blood into the systemic
circulation via portocaval shunts to open the hypertensive
portal vein and drain the blood. These shunts are the
gastroesophageal, paraumbilical, retroperitoneal, intestinal and
hemorrhoidal regions. When the pressure gradient between the
portal and hepatic veins rises above 12 mmHg, variceal veins
begin to form. At low pressures, variceal veins do not occur,
and they do not bleed (D’Amico et al., 2006; Chang et al.,
2020; Egbe et al., 2020). Measuring the difference between
portal-hepatic venous pressure gradient, wedge hepatic venous
pressure (approximates sinusoidal and portal pressures in
cirrhosis) and free hepatic venous pressure can be done by the
hepatic venous catheterization method. Measuring by hepatic
venous catheterization method does not estimate the size of
varices but may be useful for monitoring the success of
treatment aimed at lowering portal pressures.

2.1. Risk of variceal bleeding
The annual risk of variceal bleeding in patients with varices

due to cirrhosis has been found to be five percent and 28
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percent for three years (Merli et al., 2003). Many clinical and
physiological factors are used to predict the risk of variceal
bleeding in patients with cirrhosis. These are:

* Location of varices

» Size of varices

*» Appearance of varices

* Clinical characteristics of the patients
* Variceal pressure

2.2. Location of varices
Varices can theoretically be seen in the entire gastrointestinal

system from mouth to rectum. But it is often found in
portosystemic shunt sites in the esophagus, stomach, and
rectum. Varices develop deep within the submucosa in the
middle of the esophagus, but gradually become more
superficial in the distal esophagus. Therefore, esophageal
varices at the gastroesophageal junction have the thinnest
supportive tissue layer and there is a high probability of rupture
and bleeding (Sarin et al., 2014).

Gastric varices are usually classified according to their location
associated with bleeding risks:

Gastroesophageal varices (GOV) type 1; These are variceal
veins that directly continue from the small curvature of the
stomach with the esophagus.

Gastroesophageal varices (GOV) type 2; These are variceal
veins that directly continue with the esophagus from the great
curvature of the stomach.

Isolated gastric varices (IGV) type 1; It is less common than
GOVs. It is in the fundus of the stomach.

Isolated gastric varices (IGV) type 2; It is found in other
locations in the stomach.

Gastroesophageal varices bleeding more frequently than
isolated gastric varices, but when IGVs bleed, they bleed more
massively. The bleeding incidence of IGV type 1 is high (78
percent). The most common bleeding type is GOV type 2
(Sarin et al., 1992).

2.3. Size of varices
The risk of variceal bleeding is related to the diameter (size) of

the varices. The explanation for the relationship between
variceal size and bleeding risk is derived from Laplace's law;
Small increases in vessel radius cause large increases in wall
tension. This causes the vessel to burst and bleed. The
classification of esophageal varices’ size is commonly as
follows (Beppu et al.,1981);

* F1: Small, flat varices

* F2: Enlarged, tortuous varices occupying less than a third of
the lumen

* F3: Large coil-shaped varices covering more than one third
of the lumen
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In general, F2 and F3 type varices should be treated. In
addition, patients with decompensated cirrhosis should be
treated even if their varices’ size is small (Garcia-Tsao et al.,
2017).

2.4. Appearance of varices
Various morphological features of varices observed on

endoscopy are associated with an increased risk of bleeding
(Kim et al., 1997).

¢ Cherry red spots
* Red velvet vein appearance

* Hematocystic spots are separate red spots on varices that
resemble "blood bubbles"

* Diffuse erythema indicates the diffuse red color of varices

3. Clinical features of the patients

CHILD scoring is an indicator of liver dysfunction based on
the presence of serum albumin concentration, bilirubin level,
prothrombin time, acid, and encephalopathy. A higher score is
associated with an increased likelihood of variceal bleeding. A
previous history of variceal bleeding is an indicator of an
increased risk of bleeding again. For example, only one third
of all patients with cirrhosis experience variceal bleeding,
while more than 70 percent experience recurrent variceal
bleeding after the first bleeding. Bleeding recurs within six
weeks in one third of patients with the first bleeding referred to
as "early re-bleeding", and after six weeks in one third referred
to as "late re-bleeding" (Tripathi et al., 2015). Among the risk
factors for early recurrent bleeding are being over 60 years old,
kidney failure and ascites (de Francis et al., 1992). The risk of
early re-bleeding is greatest immediately after cessation of
active bleeding (50 percent of such events occur within 48
hours) and decreases over time.

3.1. Variceal pressure
Although measurement of variceal pressure is not routinely

performed, it can be accurately measured with a pressure
sensitive endoscopic gauge. Variceal pressure may be an
important determinant for variceal bleeding. The incidence of
variceal bleeding with variceal pressure at different levels is as
follows (Bosch et al.,1986);

* <13 mmHg - 0/25 (0 percent)

*>13 and <14 mmHg - 1/11 (9 percent)
*> 14 and <15 mmHg - 2/12 (17 percent)
*> 15 and <16 mmHg - 7/14 (50 percent)
*> 16 mmHg - 18/25 (72 percent)

3.2. Risk classification
The calculation of an index that numerically measures the risk

of variceal bleeding numerically in each patient with CHILD
classification, variceal size and the presence of specific
appearance can be used to evaluate the prognosis (Table 1)
(North Italian Endoscopic Club for the Study and Treatment of
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Esophageal Varices, 1988). The calculated risk is the highest
in the first year after these risk factors are identified. As an
example, a patient with CHILD class C cirrhosis and tense
ascites and large variceal veins with red marks has an
approximately 76 percent chance of developing variceal
bleeding within one year. Such a patient is an open candidate
for prophylactic treatment to prevent bleeding.

Table 1. Shows the percentage of bleeding within a year according
to the characteristics of variceal veins

Percent of variceal bleeding in a year according to its characteristics

CHILD
CLASS A

CHILD
CLASS B

CHILD
CLASS C

Appearance of
varices

F1 F2 F3 F1 F2 F3 F1 F2 F3
- 6 10 15 10 16 26 20 30 42

+ 8 12 19 15 23 33 28 38 54
++ 12 16 24 20 30 42 26 48 64
+++ 16 23 34 28 40 52 44 60 76

End Stage Liver Disease (MELD) score was also found to
predict mortality after acute variceal bleeding. MELD score
above 19 is associated with a 20 percent mortality rate, and a
MELD score below 19 is associated with a mortality rate of
less than five percent. MELD scores have also been shown to
predict gastric variceal bleeding (Soga et al., 2009).

4. Treatment of variceal bleeding

The prognosis of patients with variceal bleeding depends on
achieving hemostasis and avoiding complications associated
with underlying chronic liver disease. Treatment of the
underlying cause of liver disease reduces the severity of portal
hypertension and variceal bleeding. This is most common in
patients who quit alcohol and who have a sustained virological
response after hepatitis C treatment. Treatment of acute
variceal bleeding usually requires multidisciplinary care
including gastroenterology, intensive care, and interventional
radiology.

4.1. Goals of treatment
* Ensuring and maintaining hemodynamic stability

* Ensuring and maintaining adequate oxygenation
* Control of bleeding
* Prevention of complications

4.2. Basic treatment
General resuscitation and supportive measures are applied for

patients with a history of variceal bleeding or gastrointestinal
bleeding who may have varices (e.g., patients with cirrhosis).
To ensure hemodynamic stability, appropriate vascular access
is established, and fluid replacement is initiated. Oxygenation
is provided with a nasal cannula. Endotracheal intubation may
be considered in patients with hemodynamic instability as it
will facilitate the endoscopic procedure. Whether endotracheal
intubation is effective in preventing aspiration pneumonia is
controversial. Typically, nasogastric tube placement followed
by gastric lavage can be used to remove particulate matter,

fresh blood, and clots from the stomach prior to endoscopy.
Typically, a prokinetic agent (e.g., erythromycin) may be given
prior to upper endoscopy to improve endoscopic imaging
(Pateron et al., 2011). If hemoglobin is <7 g / dL, blood
transfusion should be performed to keep hemoglobin between
>7 g/ dL and <9 g/ dL. However, it should be aimed to keep
hemoglobin at 9 g/ dL for patients at high risk of mortality and
morbidity, such as patients with comorbid disease such as
unstable coronary artery disease or with ongoing active
bleeding. Prophylactic antibiotic therapy is recommended in
patients with cirrhosis presenting with gastrointestinal
bleeding because antibiotic prophylaxis reduces the risk of
death, infection, and bleeding (Chavez-Tapia et al., 2011).
Typically, parenteral ceftriaxone therapy is administered (1 g
intravenous daily for seven days). The patient is discharged
with oral ciprofloxacin treatment. For hospitalized patients,
prophylactic antibiotics reduce the risk of mortality, infection
(e.g., spontaneous bacterial peritonitis, urinary tract infections)
and bleeding.

5. Treatment

Current treatment options for acute variceal bleeding include
medications  (vasopressin, somatostatin, and analogs),
endoscopy, transjugulary intrahepatic portosystemic shunt
(TIPS) and surgical treatment.

5.1. Medical therapy

The first step to stop variceal bleeding is pharmacological
treatment. Vasoactive drugs reduce portal blood flow and are
used for the treatment of acute variceal bleeding. It includes
vasopressin, somatostatin, and its analogs (terlipressin and
octreotide). As a group, it has been shown that vasoactive drugs
reduce mortality and develop hemostasis in patients with acute
variceal bleeding (Wells et al., 2012). Pharmacological
treatment should be initiated considering variceal bleeding in
all patients with upper gastrointestinal bleeding in patients with
varices or suspected portal hypertension (e.g., patients with
cirrhosis). Pharmacological treatment should continue until it
is determined that the source of bleeding is not from varices.
Terlipressin should be considered first in pharmacological
treatment. It is administered at an initial dose of 2 mg IV every
four hours and can be titrated up to 1 mg IV every four hours
after bleeding has been controlled. Pharmacological treatment
typically continues for three to five days after the bleeding has
ceased. Terlipressin is the most effective drug for mortality
(Ioannou et al., 2003). When used in addition to sclerotherapy,
treatment with somatostatin or octreotide infusions is superior
to sclerotherapy alone or somatostatin alone for prevention of
premature re-bleeding and possibly survival (D’Amico et
al.,1998; Besson et al., 1995; Avgerinos et al., 1997).
Combination therapy with somatostatin analogues and
endoscopic variceal ligation has a higher five-day success rate
compared to endoscopic variceal ligation alone. Ocreotide is
only useful when combined with endoscopic therapy.
However, no effect on mortality was shown (D’Amico et al.,
2002).
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5.2. Endoscopic therapy
It is the definitive treatment method for active variceal

bleeding. Two types of endoscopic treatments are commonly
used: endoscopic variceal ligation (EVL) and endoscopic
sclerotherapy (ES). EVL is generally preferred as the first
treatment. If the first treatment attempt with EVL fails, ES can
be tried. The aim should be to perform an upper GIS endoscopy
after fluid resuscitation and within 12 hours after admission to
the hospital.

* EVL is like hemorrhoidal taping; It involves placing small
elastic bands around the variceal veins.

* ES involves the injection of sclerosing solution into
variceal veins. There are a number of sclerosing solutions
available, all of which are effective. The volume and frequency
of injections varies widely among endoscopists. 1-2 mL of 5
percent sodium morrhuate can be used per injection for a total
of 12 to 20 mL per session. Other commonly used alternatives
are polidocanol and cyanoacrylate excisions (Lux et al., 1997).

5.3. TIPS (Transjugulary intrahepatic portosystemic shunt)
and surgery
If the bleeding cannot be controlled endoscopically, a second

endoscopic procedure can be performed. Subsequently,
treatment options include TIPS placement or surgical shunting.
Hemostasis is achieved following TIPS placement in more than
ninety percent of patients. In addition, early TIPS placement
following endoscopic treatment may increase non-transplant
survival in patients with advanced cirrhosis (Lv et al., 2019a;
Conejo et al, 2018; Lv et al, 2019b). Absolute
contraindications for TIPS placement include heart failure,
polycystic liver disease, severe pulmonary hypertension,
uncontrolled systemic infection, sepsis, and severe tricuspid
regurgitation. Relative contraindications include
hepatocellular carcinoma (especially if it is central), portal vein
thrombosis, and severe coagulopathy or thrombocytopenia.
Complications of TIPS placement include portosystemic
encephalopathy, technical complications (e.g., cardiac
arrhythmias, liver capsule injury) and TIPS stenosis.

5.4. Balloon tampon
It is an option to temporarily stop bleeding from esophageal or

stomach varices, but is associated with serious complications,
including esophageal rupture. Balloon tamponade appears to
be less successful in patients who fail pharmacological therapy
and patients with premature bleeding. Esophageal stent
placement (Danis stent) has begun to be used as an alternative
to balloon tamponade in patients with uncontrolled acute
variceal bleeding, and the stent has been replaced by
tamponade due to its lower risk of complications and the
possibility of feeding while the stent can remain for a long
time.

5.5. Surgical treatment
It is extremely effective at stopping bleeding and preventing

re-bleeding but is associated with a mortality rate of up to 50
percent. It is generally not used because TIPS has a high

20

success rate and lower complication rates. Despite hemostasis,
many patients die of postoperative liver failure and surgical
complications. Those with severe bleeding, tense ascites,
coma, aspiration pneumonia, kidney failure or sepsis are
particularly at risk of surgery. The ideal patient for surgical
treatment is a person with well-preserved liver function who
cannot pass the emerging endoscopic treatment and who does
not have bleeding or complications from endoscopy (Rikkers
et al., 1995).

Treatment for bleeding gastric varices is cyanoacrylate
injection, if possible. However, it is not approved for the
treatment of bleeding in gastric varices. If cyanoacrylate
injection is not an option, TIPS is done. Varices can sometimes
develop in areas other than the stomach and esophagus, and
when they bleed, they become clinically important. These are
called ectopic varices. Examples are duodenal, rectal, and
peristomal varices (developing around the stoma in patients
with colostomy). TIPS or surgery is the most appropriate
treatment for patients with ectopic variceal bleeding.
Endoscopic treatment is usually unsuccessful in ectopic
varices.

5.6. Complications of variceal bleeding
Hemostasis is achieved with treatment in most patients with

variceal bleeding; however, patients with cirrhosis are at risk
of complications during hospitalization. Major complications
include pneumonia, sepsis, chronic/acute liver failure, hepatic
encephalopathy, and kidney failure. All complications are
more common when the endoscopic procedure is performed as
an emergency rather than elective.

5.7. Prophylaxis of variceal bleeding
In the presence of variceal veins, prophylaxis is applied to

prevent bleeding. Prophylaxis of variceal bleeding is divided
into two as primary and secondary prophylaxis.

5.8. Primary prophylaxis
Primary prophylaxis aims to prevent variceal bleeding in

patients with esophageal varices without a history of bleeding.
Pre-Primer prophylaxis refers to the measures to prevent the
development of varices. In patients with such portal
hypertension but without variceal veins, treatment of the
underlying liver disease may help prevent the development of
variceal veins. However, treatment with beta blockers is not
recommended in patients without variceal veins (Groszmann et
al., 2005). Measures to prevent bleeding in patients with a
history of variceal bleeding are called secondary prophylaxis.
We aim to achieve one of two results in primary prophylaxis;

* Reduction of portal hypertension (e.g., beta blockers,
surgical portal decompression or transjugular intrahepatic
shunts)

* Direct treatment of variceal veins (e.g., variceal ligation)

Endoscopic screening for esophageal varices should be
performed in most of the patients with cirrhosis, so
prophylactic treatment can be given in case of high risk of
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bleeding varices. Scanning is typically done with an upper GIS
endoscopy. Screening is repeated every two to three years in
patients with compensated cirrhosis without varices. Screening
is repeated every two years in patients with small variceal
veins. Endoscopy is repeated every year in patients with
decompensated cirrhosis or in the presence of endoscopic
evidence of increased bleeding risk in variceal veins. At these
periodic controls, patients with CHILD B or C disease,
medium-large size variceal veins, and patients with red color
changes in varices should receive primary prophylaxis.
Patients with CHILD B or C disease or with red discoloration
of varices can be treated with beta blockers, but if they cannot
tolerate EVL can be applied. EVL is preferred primarily in
patients with medium-large variceal veins (Li et al., 2011).

In general, for patients treated with non-selective beta-
blockers, nadolol can be used starting with a dose of 40 mg per
day (as it can be given once a day). Propranolol may also be
preferred in this regard. The hemodynamic goal of treatment
with a non-selective beta blocker is to reduce the hepatic
venous pressure gradient (HVPG) to 10 percent or <12 mmHg.
If HVPG cannot be used to monitor therapy, the beta blocker
dose can be titrated by targeting a heart rate of about 55 to 60
beats per minute. Patients with decompensated cirrhosis (Child
B or C) receiving beta blockers should be closely monitored
for side effects. Beta blockers may need to be stopped if the
patient becomes resistant to treatment, develops hepatic
encephalopathy or spontaneous bacterial peritonitis.
Approaches not recommended for primary prophylaxis include
nitrates (alone or in combination with beta-blockers), shunt
therapy, or sclerotherapy. In addition, combination therapy
with beta blockers and EVL is not recommended for primary
prophylaxis (de Franchis et al., 2010).

5.9. Secondary prophylaxis
Measures to prevent bleeding in patients with a history of

variceal bleeding are called secondary prophylaxis (Shi et al.,
2013). Patients recovering from the first episode of esophageal
variceal bleeding experience a high rate of bleeding (up to 60
percent during the first year).

* Acute variceal bleeding: The acute bleeding episode
consists of the time interval from admission to the hospital to
the 120" hour (5" day).

* Variceal re-bleeding: Variceal bleeding describes the
bleeding occurring>120 hours after the first bleeding, provided
that initial hemostasis can be achieved.

Liver transplantation is recommended for patients with a
MELD score of 14 and a history of esophageal variceal
bleeding because transplantation is the most effective long-
term treatment for variceal bleeding and other complications of
portal hypertension (Zhang et al., 2009). Patients are evaluated
for interventions that prevent the progression of liver disease.
So, treatment of the underlying disease is important. For
patients with cirrhosis recovering from an attack of esophageal
variceal bleeding, EVL is preferred to prevent re-bleeding

rather than endoscopic sclerotherapy. EVL is performed one to
two weeks after discharge from the hospital and then every two
to four weeks until variceal veins disappear. A nonselective
beta blocker is started on the 5" day after the first bleeding
period. The duration of beta blocker therapy varies depending
on the patient's course of disease, the development of side
effects and the clinician's preference.

In patients who are contraindicated or intolerant to beta
blockers, only EVL is recommended to prevent recurrent
variceal bleeding. TIPS placement is the preferred long-term
strategy for patients with cirrhosis who initially recover from
variceal bleeding but later develop recurrent variceal bleeding
despite EVL and / or beta blocker therapy (Propst et al., 1995;
Westaby et al., 1992).

6. Conclusion

Among patients with cirrhosis, variceal veins occur at a rate of
5 to 15 percent per year, and variceal bleeding develops in one
third of patients with varices. Variceal bleeding is a
gastrointestinal emergency that is one of the main causes of
death in patients with cirrhosis. The prognosis of patients with
variceal bleeding depends on achieving hemostasis and
avoiding complications associated with the underlying chronic
liver disease. Treatment options available for acute variceal
bleeding include medications (vasopressin, somatostatin, and
analogs), endoscopy, TIPS and surgery. An important issue as
well as intervention in variceal bleeding is the primary and
secondary measures that will prevent bleeding after variceal
formation and bleeding again after bleeding.
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