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Abstract
Bleeding from esophageal varices is a life threatening complication of portal hypertension. Primary prevention of bleeding in patients at risk for a first bleeding episode is therefore a major goal. Medical prophylaxis consists of non-selective beta-blockers like propranolol or carvedilol. Variceal endoscopic band ligation is equally effective but procedure related morbidity is a drawback of the method. Therapy of acute bleeding is based on three strategies: vasopressor drugs like terlipressin, antibiotics and endoscopic therapy. In refractory bleeding, self-expandable stents offer an option for bridging to definite treatments like transjugular porto-systemic shunt (TIPS). Treatment of bleeding from gastric varices depends on vasopressor drugs and on injection of varices with cyanoacrylate. Strategies for primary or secondary prevention are based on non-selective beta-blockers but data from large clinical trials is lacking. Therapy of refractory bleeding relies on shunt-procedures like TIPS. Bleeding from ectopic varices, portal hypertensive gastropathy and GAVE-syndrome is less common. Possible medical and endoscopic treatment options are discussed.

© 2013 Baishideng. All rights reserved.
Key words: Portal hypertension; Esophageal varices; Gastric varices; Portal hypertensive gastropathy; GAVE-syndrome; Variceal bleeding; Endoscopy; Band ligation; Beta-blocker
Core tip: Gastrointestinal bleeding is a life threatening complication of portal hypertension. Primary prevention of bleeding in patients at risk for a first bleeding episode is therefore a major goal. The article gives a concise overview of possible bleeding sites in patients with portal hypertension. The diagnosis, prevention, therapy of acute bleeding and secondary prophylaxis of bleeding from esophageal and gastric varices, portal hypertensive gastropathym GAVE and ectopic varices are discussed.
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INTRODUCTION
One of the major complications of portal hypertension is bleeding from esophageal varices. Bleeding from gastric or duodenal varices as well as bleeding from colonic varices or from portal hypertensive gastropathy is less common.

A lot of studies investigating prophylaxis and therapy of bleeding in portal hypertension have been published in the last years. This paper gives a concise overview of the current knowledge.

PRIMARY PROPHYLAXIS OF BLEEDING FROM ESOPHAGEAL VARICES
Definition
Primary prophylaxis of bleeding from esophageal varices is defined as a therapeutic intervention that aims at the prevention of the first variceal hemorrhage.

Diagnosis

At the time of the first diagnosis, about half of the patients with liver cirrhosis have esophageal varices (Figure 1)ADDIN EN.CITE.DATA 


[1, 2] ADDIN EN.CITE . During the course of the disease about 90% of the patients develop esophageal varices. Variceal hemorrhage still carries a significant mortality of 7%-15%ADDIN EN.CITE.DATA 


[3-5] ADDIN EN.CITE . The identification and prophylactic treatment of patients at risk for esophageal bleeding is therefore mandatory[6].

Risk factors for variceal bleeding are the diameter of the varix, presence of red wale signs and an impaired liver functionADDIN EN.CITE.DATA 


[7-10] ADDIN EN.CITE . Hemodynamic studies point at a close association of the hepatic venous pressure gradient (HVPG) and the bleeding risk[9].
Every patient with newly diagnosed liver cirrhosis should underwent upper endoscopy for screening of esophageal and/or gastric varices[6]. In patients with esophageal varices with a diameter of more than 5 mm, prophylactic treatment should be initiated. 

Prophylactic treatment is not necessary when only small varices (diameter below 5 mm) are present. Nevertheless, endoscopic follow-up is mandatory[6]. The overall incidence of esophageal varices is 5% per yearADDIN EN.CITE.DATA 


[11, 12] ADDIN EN.CITE . Esophageal varices tend to increase in size in a linear fashion. One study including 258 patients with small varices and without a history of variceal bleeding found an increase in variceal size in 21%, 45% and 66% of the patients after 1.5, 3 and 4.5 years, respectively[13]. However, it has to be kept in mind that the course of the underlying liver disease is a major determinant of variceal progressionADDIN EN.CITE.DATA 


[7, 13] ADDIN EN.CITE . The actual recommendation for surveillance in patients with compensated liver disease and small varices at the screening endoscopy is a follow-up examination after 1-2 yearsADDIN EN.CITE.DATA 


[6, 14] ADDIN EN.CITE . If the screening endoscopy showed no varices, a follow-up examination after 2-3 years is sufficient in patients with compensated liver diseaseADDIN EN.CITE.DATA 


[6, 13, 14] ADDIN EN.CITE .
Prophylaxis/Therapy

Non-selective beta-blockers cause vasoconstriction of the splanchnic circulation by β2-receptor inhibition and decrease cardiac output by β1-receptor blockade. This leads to a decrease in portal venous inflow and thereby lowers portal pressure.

Beta-blocker therapy is not effective in preventing gastro-esophageal varices in patients with cirrhosisADDIN EN.CITE.DATA 


[15] ADDIN EN.CITE . There is only one study that showed that prophylaxis with a non-selective beta-blocker is effective in preventing the enlargement of small varices[16]. Patients with varices at risk of bleeding (diameter > 5 mm, presence of red-color-signs) should receive prophylactic treatment (see below), since the risk of bleeding is 30%-35% in two years. Effective prophylactic treatment reduces the risk of bleeding by about 50%[17].
A major drawback of beta-blocker therapy is that not all patients respond to beta-blockers with a reduction of the HVPGADDIN EN.CITE.DATA 


[18] ADDIN EN.CITE . Clinical studies have shown that at most 50% of beta-blocker treated patients achieved a reduction of the HVPG below 12 mmHg or > 20% from baseline levelsADDIN EN.CITE.DATA 


[18] ADDIN EN.CITE . However, other effects of beta-blocker therapy besides the reduction of HVPG like a decrease in azygos blood flow or a decrease in bacterial translocation from the gut[19] may play a role in the prevention of variceal hemorrhageADDIN EN.CITE.DATA 


[20] ADDIN EN.CITE .
Endoscopic sclerotherapy and shunt procedures are obsolete in primary prophylaxis. Standard modalities are drug therapy with non-selective beta-blockers and endoscopic variceal band ligation (VBL) of varices.

Non-selective beta-blockers like propranolol and nadolol were introduced for primary prophylaxis almost 30 years ago[17]. In recent years, the non-cardioselective vasodilating beta-blocker with mild intrinsic anti-α(1)-adrenergic activity carvedilol was shown to be at least as effective in lowering HVPG as propranololADDIN EN.CITE.DATA 


[21] ADDIN EN.CITE  or nadolol plus nitrate[22] and to be as effective as VBL for primary prophylaxis of variceal bleedingADDIN EN.CITE.DATA 


[23] ADDIN EN.CITE . A monotherapy with nitrates or a combination of beta-blockers and nitrates compared to beta-blockers alone has no benefit in primary prophylaxisADDIN EN.CITE.DATA 


[17, 24] ADDIN EN.CITE . Meta-analysis have shown a reduction of the bleeding risk by a non-selective beta-blocker of about 50%. Around 20% of patients suffer from intolerable side effects that require discontinuation of the drug. After discontinuation, the bleeding risk is not different from an untreated population. That makes an indefinite prophylactic therapy necessary[25]. The most important predictor for variceal bleeding in patients on a therapy with beta-blockers is the dose of the drugADDIN EN.CITE.DATA 


[26] ADDIN EN.CITE . Patients should therefore receive the highest tolerated dose.

An effective alternative treatment for primary prophylaxis is endoscopic VBLADDIN EN.CITE.DATA 


[27-30] ADDIN EN.CITE . One meta-analysis has shown, that compared with untreated controls, prophylactic VBL reduces the risks of variceal bleeding and mortality[31]. Several studies compared endoscopic VBL with propranolol for primary prophylaxis of variceal bleedingADDIN EN.CITE.DATA 


[27-30] ADDIN EN.CITE . Only one study that is controversially discussed because of some methodological flaws found a significant benefit for endoscopic VBL[29]. The other studies found no difference between beta-blockers and VBL concerning prophylaxis of bleedingADDIN EN.CITE.DATA 


[27, 29, 30] ADDIN EN.CITE . A recently published Cochrane analysis that included 19 randomized trials found a slight beneficial effect for VBL, but that effect was not present when only full published paper articles were analyzed[32]. In terms of efficacy, VBL and non-selective beta-blocker therapy are considered to be equivalent. 

Because of the low costs, ease of administration as well as the absence of procedure-related mortality, non-selective beta-blockers are recommended as first-line treatment for the primary prophylaxis of esophageal variceal bleeding[17].

Variceal band ligation is recommended in patients with serious side effects or intolerability of beta-blocker therapy as well as in patients with contraindications for drug therapy. 

ACUTE BLEEDING FROM ESOPHAGEAL VARICES
Definition
Acute variceal bleeding is defined as: (1) active bleeding from esophageal varices at the moment of endoscopy; or (2) non-bleeding varices and blood in the esophagus/stomach are present and no other source of bleeding is found[33]. Recurrent bleeding is defined as rebleeding after 24-hours of clinical absence of bleeding. 

Therapy
Acute bleeding from esophageal varices is often a dramatic event. Most patients vomit blood but hematochezia and melena might be the only symptoms. Dependent on the amount of lost blood, patients might be hemodynamic instable and present in hemorrhagic shock. Today only 40% of patients die from exsanguinating bleeding. Most deaths are caused by complications of bleeding like liver failure, infections and hepatorenal syndromeADDIN EN.CITE.DATA 


[34, 35] ADDIN EN.CITE . Risk factors for an adverse course are the degree of liver dysfunction, creatinine, hypovolemic shock, active bleeding on endoscopy and presence of hepatocellular carcinomaADDIN EN.CITE.DATA 


[4, 34-37] ADDIN EN.CITE . Thus, the management of patients with acute variceal bleeding includes not only treatment and control of active bleeding but also the prevention of rebleeding, infections and renal failureADDIN EN.CITE.DATA 


[38] ADDIN EN.CITE .
 If variceal bleeding is suspected, patients should be hemodynamically stabilized and receive medical treatment with vasopressors and antibiotic treatmentADDIN EN.CITE.DATA 


[39-43] ADDIN EN.CITE . In uncomplicated patients antibiotic therapy is done using quinolones[44]. High-risk patients with advanced liver disease (ascites, encephalopathy, jaundice, malnutrition) or previous therapy with quinolones should receive ceftriaxoneADDIN EN.CITE.DATA 


[41] ADDIN EN.CITE . Antibiotic treatment of patients with acute variceal bleeding does not only decreases mortality but also decreases the probability of rebleeding[42]. Transfusion of blood should be done with caution with a target hemoglobin level between 7-8 g/dl, since higher hemoglobin levels can increase portal pressureADDIN EN.CITE.DATA 


[45] ADDIN EN.CITE  and restrictive transfusion strategies are associated with better survivalADDIN EN.CITE.DATA 


[46] ADDIN EN.CITE . Patients with massive bleeding and/or patients who are somnolent should undergo endotracheal intubation and mechanical ventilation prior endoscopy to prevent aspiration pneumonia.

Available therapy options include medical and endoscopic treatment, balloon tamponade, placement of fully covered self-expandable metallic stents, transjugular intrahepatic shunt (TIPS) and surgical shunts. Nowadays, the initial approach is a combination of vasoactive drugs, antibiotics and endoscopic therapy[47].
Medical therapy
The aim of medical therapy is to reduce splanchnic blood flow and portal pressure. Drugs currently in use are vasopressin, somatostatin and, most important in Europe, terlipressin. Due to its short half-life, vasopressin has to be given as a continuous i.v. infusion. Relevant adverse effects include systemic vasoconstriction with serious implications like mesenteric or myocardial ischemia[48]. Application of vasopressin in combination with nitrates reduces the side effects associated with vasoconstrictionADDIN EN.CITE.DATA 


[49, 50] ADDIN EN.CITE . Several studies have shown that the vasopressin treatment is effective in terms of bleeding control but does not affect mortalityADDIN EN.CITE.DATA 


[48, 51-53] ADDIN EN.CITE . Terlipressin is a synthetic vasopressin analogue with a longer half-life and less adverse effects. Several studies have shown that terlipressin is effective in bleeding control and has a positive impact on survivalADDIN EN.CITE.DATA 


[54-56] ADDIN EN.CITE . Terlipressin achieves control of bleeding in 75%-80% and 67% of patients at 48 h and at five days, respectivelyADDIN EN.CITE.DATA 


[56, 57] ADDIN EN.CITE . It is given at a dose of 2 mg every 4 h for the first 48 h and could be continued for prevention of early rebleeding at a dose of 1 mg every 4 h for up to 5 dADDIN EN.CITE.DATA 


[57, 58] ADDIN EN.CITE . A recent study has shown a drop of serum sodium in the range of > 5 mEq/L in 67% of patients and of > 10 mEq/L in 36% of patients treated with terlipressinADDIN EN.CITE.DATA 


[59] ADDIN EN.CITE . Therefore, serum sodium should be monitored in patients receiving terlipressin. Compared to vasopressin, terlipressin is more effective in control of esophageal bleedingADDIN EN.CITE.DATA 


[60, 61] ADDIN EN.CITE  and compared to vasopressin plus nitrate[62] as well as compared to somatostatin it is comparable effectiveADDIN EN.CITE.DATA 


[63, 64] ADDIN EN.CITE . 

Somatostatin is given as an initial bolus of 250 µg followed by a 250 to 500 µg/h continuous infusion until a bleed-free period of 24 hours is achievedADDIN EN.CITE.DATA 


[38] ADDIN EN.CITE . Octreotide is a synthetic analogue of somatostatin with longer half-life. It is administered as an initial bolus of 25 µg, followed by an infusion of 25 to 50 µg/h[65]. Both, somatostatin and octreotide, have a good safety profile. Possible adverse effects include mild hyperglycemia and abdominal craps. Somatostatin is as effective as vasopressin in control of variceal bleeding; the safety profile is superior to vasopressin[66]. The combination of terlipressin and octreotide is not superior to a monotherapy with terlipressinADDIN EN.CITE.DATA 


[67] ADDIN EN.CITE . 

In summary, the available data is most convincing for terlipressin, however, the direct comparison of terlipressin and octreotide revealed no superiority of terlipressin[68, 69]. 

Endoscopic therapy
About 80%-90% of acute variceal bleeding episodes are successfully controlled by endoscopic therapy[70]. Nowadays, most important is endoscopic VBL, injection therapy using sclerosing agents like ethoxysklerol or cyanoacrylate is less commonly used. Ethoxysklerol is injected next to – not into – the varix. It causes local inflammation and scaring and thereby thrombosis and obliteration of the vessel. On the opposite, cyanoacrylate is injected directly into the varix, causing immediate obliteration of the vessel. Endoscopic band ligation is done using a transparent cap that is attached to the tip of the endoscope. By applying suction, the varix is then pulled into the cap and a rubber ring is thrown over the varix causing thrombosis and scaring of the vessel (Figure 2). 

Before the introduction of VBL, ethoxysklerol injection was widely used in the treatment of acute esophageal variceal bleeding. Studies have shown that sclerotherapy was at least as effective as balloon tamponadeADDIN EN.CITE.DATA 


[71, 72] ADDIN EN.CITE . The injection of cyanoacrylate is used as a second line therapy when VBL of variceal bleeding fails.

Endoscopic VBL was first carried out in 1988[73]. The method is now widely available and complications are – compared to sclerotherapy – less common[74]. The most frequent complications are superficial ulcerations and esophageal strictures. Bleeding after the rubber rings have been fallen off is less common. A disadvantage of the method is the impaired sight that is caused by the ligation system. Costs are – compared to sclerotherapy – higher. Mortality rates after VBL are lower as compared to sclerotherapyADDIN EN.CITE.DATA 


[75, 76] ADDIN EN.CITE .

Balloon tamponade
The use of balloon tamponade for the treatment of acute esophageal variceal bleeding was introduced by Sengstaken and Blakemore in 1950[77]. The Minnesota-tube is a modified version with an aspiration channel above the esophageal balloon. For uncontrolled bleeding from gastric varices, the Linton-Nachlas tube is preferred[78]. In the hand of the experienced user the method allows control of bleeding in most patients[79]. A major drawback of the method is the high amount of possible serious complications like necrosis and/or rupture of the esophagus as well as aspiration pneumonia[80]. Deflating of the balloon after six hours reduces the risk of complications. Due to the serious risks, balloon tamponade should only be applied by an experienced physician under fluoroscopic control. After all, balloon tamponade is only a bridging procedure until other, definite therapy options are available.

Self-expandable metal stents
The placement of fully covered self-expandable metal stents (SEMS) is an alternative to balloon tamponade. The SEMS is inserted over an endoscopic placed guidewire using a stent delivery device without the need of fluoroscopy[81]. SEMS controls bleeding by compression of the bleeding varices[81]. The stent can be left in place for up to two weeks and can be easily removed by endoscopy. The effectiveness in the control of refractory esophageal variceal bleeding has been shown in four case seriesADDIN EN.CITE.DATA 


[82-85] ADDIN EN.CITE . The procedure is save with minor complications like esophageal ulcerations, compression of the bronchial system and stent migration into the stomach being describedADDIN EN.CITE.DATA 


[82-85] ADDIN EN.CITE . Like balloon tamponade, the procedure is reserved for patients with bleeding refractory to medical and endoscopic treatment. It does not allow definite treatment of variceal bleeding due to the high percentage of patients with rebleeding after the SEMS has been removed, but has to be considered as an effective and safe bridging procedure that allows stabilization of the patient until definite treatment is possible.  

Transjugular intrahepatic portosystemic shunt 

By TIPS placement a functional portacaval side-to-side shunt is established. TIPS is indicated in patients with refractory acute variceal bleeding that could not be sufficiently controlled by endoscopic and/or medical therapy and in patients with recurrent bleeding despite optimal endoscopic therapy. After TIPS insertion, bleeding is stopped in almost all of the affected patientsADDIN EN.CITE.DATA 


[86-88] ADDIN EN.CITE . The rate of recurrent bleeding after one year is 8%–18%ADDIN EN.CITE.DATA 


[89-91] ADDIN EN.CITE . However, TIPS insertion is a problem in patients with multi-organ failure and/or in patients with decompensated liver disease. In these patients, the 30-day-mortality rate is as high as 100%ADDIN EN.CITE.DATA 


[86, 88, 92] ADDIN EN.CITE . Disadvantages of the procedure are the risk of hepatic encephalopathy as well as TIPS dysfunction with the risk of recurrent bleedingADDIN EN.CITE.DATA 


[93, 94] ADDIN EN.CITE . A major improvement was the introduction of polytetrafluoroethylene (PTFE) covered stents. These stents have higher rates of patency over time and mortality rates are lowerADDIN EN.CITE.DATA 


[95] ADDIN EN.CITE . A recently published trial has investigated the role of early TIPS in high-risk patientsADDIN EN.CITE.DATA 


[96, 97] ADDIN EN.CITE . The multicenter study including 63 patients with esophageal hemorrhage and a high risk of treatment failure (Child B with active bleeding or Child C < 14 points) demonstrated that insertion of a PTFE covered TIPS within 72 h (preferable within 24 h) compared to combined endoscopic and vasoactive drug treatment decreased rebleeding (50% patients without rebleeding in the non-TIPS vs 97% in the TIPS group) and 1-year mortality (86% survival in the TIPS vs 61% in the non-TIPS group)ADDIN EN.CITE.DATA 


[96] ADDIN EN.CITE . 
Surgery
Surgical procedures in patients with acute or recurrent variceal bleeding are limited to a very small portion of patients in whom medical and/or endoscopic control of bleeding was not achievable and TIPS was no option because of technical or anatomical problems (e.g., complete thrombosis of the portal vein). Possible procedures are porto-systemic shunt operations[98] or staple transection of the esophagus[99]. Survival of patients who have undergone surgery is dependent on liver function but the mortality rate is as high as 80%.

SECONDARY PROPHYLAXIS OF ESOPHAGEAL VARICEAL BLEEDING
In  patients who survive the first episode of esophageal hemorrhage, the risk of recurrent bleeding is as high as 60% with a mortality rate of up to 33%[100]. Prevention of rebleeding is therefore a major goal in patients in whom the initial bleeding episode has been successfully controlled.

Definition
Secondary prophylaxis of variceal bleeding is defined as the prevention of rebleeding from varices.

Medical therapy
Several studies are available that compared the non-selective beta-blockers propranolol or nadolol with no prophylaxis after initial bleedingADDIN EN.CITE.DATA 


[101-107] ADDIN EN.CITE . Most of the studies found a reduction of the rebleeding risk as well as a reduction in mortality. Addition of nitrates further increased this positive effect[108]. Essential is a reduction of the HVPG of at least 20%, even if a reduction below 12 mmHg could not be achievedADDIN EN.CITE.DATA 


[26, 109-111] ADDIN EN.CITE . 
Endoscopic therapy
Several groups studied the effect of sclerotherapy for secondary prophylaxis of variceal bleedingADDIN EN.CITE.DATA 


[105, 112-114] ADDIN EN.CITE . The comparison of sclerotherapy to medical therapy with a non-selective beta-blocker found a benefit for patients treated with sclerotherapy in two studiesADDIN EN.CITE.DATA 


[115, 116] ADDIN EN.CITE  and a slight but statistically not significant benefit for beta-blocker therapyADDIN EN.CITE.DATA 


[105, 117, 118] ADDIN EN.CITE . Three more studies did not find a difference between the two treatment modalitiesADDIN EN.CITE.DATA 


[115, 116, 119] ADDIN EN.CITE .
For prophylaxis of recurrent bleeding, sclerotherapy is now replaced widely by VBL. Several studies have shown the superiority of VBL over sclerotherapyADDIN EN.CITE.DATA 


[74, 76, 120-124] ADDIN EN.CITE .
Comparing VBL to medical therapy with non-selective beta-blockers in combination with nitrates, two studies found medical therapy to be as effectiveADDIN EN.CITE.DATA 


[110] ADDIN EN.CITE  or more effective[125] than VBL. In contrast, one study found VBL to be advantageous over medical therapyADDIN EN.CITE.DATA 


[126] ADDIN EN.CITE . From the pathophysiological point of view, the combination of VBL and medical therapy is an even more promising approach for secondary prophylaxis. This has been investigated in five studiesADDIN EN.CITE.DATA 


[127-131] ADDIN EN.CITE . Whereas two studies found combination therapy to be more effective than VBL aloneADDIN EN.CITE.DATA 


[127, 131] ADDIN EN.CITE  two more recent studies, that compared nadolol plus nitrates with combination treatment of drugs and VBL failed to demonstrate superiority of combination treatmentADDIN EN.CITE.DATA 


[128, 130] ADDIN EN.CITE . Therefore, it seems that a clear recommendation for medial treatment alone, VBL alone or combination treatment of drugs and VBL cannot be made at the moment. A reasonable approach is to perform VBL alone in patients with contraindications for beta-blocker therapy or in patients who suffer from side effects of beta-blocker therapy. Patients who tolerate drug treatment well should be placed on a combination therapy.

Transjugular intrahepatic portosystemic shunt
TIPS was compared to sclerotherapyADDIN EN.CITE.DATA 


[90, 132-137] ADDIN EN.CITE  as well as to VBLADDIN EN.CITE.DATA 


[89] ADDIN EN.CITE . In all but two studiesADDIN EN.CITE.DATA 


[136, 138] ADDIN EN.CITE  patients treated with TIPS had lower rates of recurrent bleeding. Three meta-analysisADDIN EN.CITE.DATA 


[139-141] ADDIN EN.CITE  summarized the available studies and found a significant lower probability of rebleeding in the TIPS treated patients. The incidence of hepatic encephalopathy was higher in the TIPS-group. A difference in mortality was not evident.

Surgery
Shunt surgery has been shown to be effective in the prophylaxis of rebleeding from esophageal varices. This has been shown for non-selective as well as for selective shunts (e.g., distal spleno-renal shunt) comparing operative shunts with no therapy or endoscopic sclerotherapyADDIN EN.CITE.DATA 


[99, 142-147] ADDIN EN.CITE . As in TIPS, the most important side effect was the incidence of hepatic encephalopathy.

One studyADDIN EN.CITE.DATA 


[148] ADDIN EN.CITE  compared non-covered TIPS with a small diameter prosthetic porta-caval H-Shunt. Both shunts led to an adequate reduction in portal pressure, but patency rates of the operative shunts were higher over time. This led to a lower rate of rebleeding as well as to a decrease in mortality in patients with the surgical shunt. A meta-analysis compared different porto-systemic shunts (TIPS, diverse surgical shunts) with endoscopic treatment[149]. All shunts were equally effective in reducing the risk of rebleeding. The incidence of hepatic encephalopathy was higher in patients who received a shunt procedure. TIPS was complicated by a high incidence of shunt dysfunction. Comparing the different shunt procedures, there was no difference in survival.

GASTRIC VARICES AND HYPERTENSIVE GASTROPATHY
In contrast to esophageal variceal bleeding, prevention and treatment of bleeding from gastric varices and from portal gastropathy is less well evaluated in clinical studies.

Definition
According to Sarin[150] gastric varices (Figure 3) are endoscopically classified as gastro-esophageal varices type I (lesser curvature), gastro-esophageal varices type II (greater curvature), isolated gastric varices type I (located in the gastric fundus) or isolated gastric varices type II (any location in the stomach except the gastric fundus).

Gastric varices

The diagnosis of gastric varices is made by endoscopy. In case of doubt of the diagnosis, endosonography with Doppler sonography allows further differentiation. If only isolated gastric varices are present, the exclusion of portal or splenic vein thrombosis as the underlying cause is mandatory. 

About on fifth of the patients with portal hypertension develop gastric varices[150]. In patients with gastrointestinal bleeding due to portal hypertension, bleeding from gastric varices is the cause in 5%-10% of patients[151]. The risk of the first bleeding from gastric varices is lower than the risk of first bleeding from esophageal varices (4% in one and 9% in three years)[152]. The risk of recurrent bleeding is dependent on the localization of the varix: isolated varices in the gastric fundus (53%) bear the highest risk of recurrent bleeding, followed by varices of the greater curvature (19%) and lesser curvature (6%)[150]. The prophylactic treatment of esophageal varices by VBL does not increase the risk of secondary gastric varices compared to propranolol[153].

Almost no data is available whether medical treatment for the primary prophylaxis of bleeding from gastric varices is effective. Pathophysiological considerations warrant the use of non-selective beta-blockers for this indication[151]. One trial including 27 patients with gastric varices studied the injection of cyanoacrylate for primary prophylaxis of bleeding from large gastric varices and found the injection of cyanoacrylate to be safe and effective in primary prophylaxisADDIN EN.CITE.DATA 


[154] ADDIN EN.CITE . However, before recommending cyanoacrylate injection as prophylactic therapy, more studies are necessary.  

Data for the treatment of acute bleeding from gastric varices is sparse. Therapy with terlipressin or somatostatin is recommend although controlled studies are lacking. The endoscopic treatment of choice is injection with cyanoacrylateADDIN EN.CITE.DATA 


[155-157] ADDIN EN.CITE . Control of bleeding is as high as 90% and more effective than sclerotherapy or band ligation in one trial[158], whereas another study found VBL and cyanoacrylate injection equally effective in terms of control of acute bleeding but reported higher rebleeding rates in the VBL groupADDIN EN.CITE.DATA 


[159] ADDIN EN.CITE . Known complications of cyanoacrylate injection include mucosal ulcerations as well as thromboembolism. TIPS insertion is highly effective with control of bleeding in more than 90% of patientsADDIN EN.CITE.DATA 


[160, 161] ADDIN EN.CITE  and should be considered in patients in whom endoscopic therapy fails.

The use of non-selective beta-blockers and nitrates for prophylaxis of rebleeding was shown in one study to be not effectiveADDIN EN.CITE.DATA 


[162] ADDIN EN.CITE . The comparison of cyanoacrylate with propranolol for secondary prophylaxis has shown no difference between the two treatment modalities in terms of rebleeding or mortality but found more complications in the cyanoacrylate groupADDIN EN.CITE.DATA 


[163] ADDIN EN.CITE . Another study compared TIPS with cyanoacrylate in patients with bleeding from gastric varices. TIPS was shown to be more effective for prevention of recurrent bleeding, with no difference in mortalityADDIN EN.CITE.DATA 


[164] ADDIN EN.CITE . These results are in contrast to a retrospective analysis that found TIPS and cyanoacrylate equally effective in controlling and preventing gastric variceal hemorrhage with no significant differences in survivalADDIN EN.CITE.DATA 


[165] ADDIN EN.CITE . Patients who received TIPS experienced significantly more long-term morbidityADDIN EN.CITE.DATA 


[165] ADDIN EN.CITE . Nevertheless, the above mentioned studies have to be interpreted with caution, since they included patients with different types of gastric varices. 

PORTAL HYPERTENSIVE GASTROPATHY
The diagnosis of portal hypertensive gastropathy is made by endoscopy. Typical signs are mosaic, also called “snakeskin”, pattern of erythema. More severe forms present with red punctuate erythema, diffuse hemorrhagic lesions and/or brown spots that indicate submucosal hemorrhage[166]. Histopathologic features of portal hypertensive gastropathy are vascular ectasia of the mucosal and submucosal veins and capillaries[166]. The exact pathogenesis of portal hypertensive gastropathy is unknown. Important factors in the pathogenesis are the presence of portal hypertension as well as hyperemia of the gastric mucosa. Several authors assumed that the endoscopic treatment of esophageal varices aggravates portal hypertensive gastropathy[167]. The worsening is often transient and portal hypertensive gastropathy shows regression in more than 40% of patients after VBLADDIN EN.CITE.DATA 


[168] ADDIN EN.CITE . The incidence of portal hypertensive gastropathy is around 80% in patients with liver cirrhosisADDIN EN.CITE.DATA 


[169] ADDIN EN.CITE . Acute bleeding from portal hypertensive gastropathy (Figure 4) is a rare event, with an incidence of less than 3% in three years. One study that evaluated the cause of GI-bleeding in 1496 patients found bleeding from portal hypertensive gastropathy the cause in 0.8% of patients, accounting for 8% of non-variceal bleeding in patients with liver disease[170]. The probability of chronic bleeding is around 10 – 15% in three years[6].

There is only one small trial that studied the effect of non-selective beta-blockers on portal hypertensive gastropathy[171]. Twenty-four patients with non-bleeding portal hypertensive gastropathy received 160 mg propranolol per day in a double-blind placebo controlled cross-over trial. Endoscopic grading of portal hypertensive gastropathy improved after propranolol in nine patients compared to three after placebo[171]. 

The therapy of acute bleeding from portal hypertensive gastropathy is mainly based on drugs that decrease portal pressure. In one study, 14 portal hypertensive patients with heavy diffuse bleeding from portal hypertensive gastropathy received propranolol in a dose of 24 to 480 mg per day. Within three days, bleeding ceased in 13 (93%) of patients[171]. Since the study did not have a control group of untreated patients, the results have to be interpreted with caution. A small study compared octreotide, vasopressin and omeprazole for therapy of acute bleeding. In this setting, octreotide was more effective than omeprazole or vasopressin[172]. Terlipressin was also shown to be effective in acute bleeding from portal hypertensive gastropathyADDIN EN.CITE.DATA 


[173] ADDIN EN.CITE .

No studies that investigated the role of endoscopic treatment using argon-plasma-coagulation in acute or recurrent bleeding from portal hypertensive gastropathy are available. If medical therapy fails, TIPS insertion or surgical shunt are an optionADDIN EN.CITE.DATA 


[6, 174, 175] ADDIN EN.CITE .
In the secondary prophylaxis of bleeding from portal hypertensive gastropathy, one study including 54 patients showed that propranolol is effective in the prevention of rebleedingADDIN EN.CITE.DATA 


[176] ADDIN EN.CITE . In the group of the propranolol treated patients 65% were free of rebleeding after one year compared to 38% in the control group. After 30 months of follow-up, 52% of the patients in the propranolol group were free of rebleeding compared to 7% of the untreated patientsADDIN EN.CITE.DATA 


[176] ADDIN EN.CITE . 

In summary, the risk of bleeding from portal hypertensive gastropathy is low and primary prophylaxis is therefore not necessary. In patients with recurrent bleeding from portal hypertensive gastropathy, propranolol should be considered for secondary prophylaxis. 

Gastric antral vascular ectasia (GAVE-syndrome)

Bleeding from GAVE is an uncommon but sometimes severe cause of upper gastrointestinal bleeding. It accounts for 4% of non-variceal upper GI-bleeding[177].
Gastric antral vascular ectasia (GAVE-syndrome, also known as “watermelon stomach” or “honeycomb stomach”) is endoscopically as well as histologically distinguished form portal hypertensive gastropathy. In most patients, the diagnosis of GAVE is easily made on endoscopy. In case of diagnostic uncertainty, the so called GAVE-score that defines histological changes helps to distinguish the both entities[177]. GAVE-syndrome is most often found in older women and is associated with autoimmune disorders in about 60% of patients[178]. Liver disease is a risk factor for the development of GAVE-syndrome, but only 30% of affected patients suffer from liver cirrhosis[179]. On endoscopy (Figure 5), linear red streaks running longitudinally in the gastric antrum are apparent (“watermelon stomach”). In patients with liver cirrhosis the mucosal pattern is often more diffuse (“honeycomb stomach”)[180]. The lesion consists of ectatic vessels of the mucosa with focal thrombosis surrounded by fibromuscular hyperplasia[181]. The pathogenesis of GAVE is not well known. Hypothesis for the pathogenesis include mechanical stress[182], humouralADDIN EN.CITE.DATA 


[183] ADDIN EN.CITE  and autoimmune factors[184]. Portal hypertension per se does not seem to be a risk factor for GAVEADDIN EN.CITE.DATA 


[185, 186] ADDIN EN.CITE .

Different drugs have been used in the treatment of bleeding from GAVE. A small controlled cross-over trial has shown estrogen-progesterone to be highly effective in GAVE related bleedingADDIN EN.CITE.DATA 


[187] ADDIN EN.CITE . Another study confirmed these findings[188]. However, the therapy has to be maintained on a long-term basis since a dose reduction results in recurrent bleedingADDIN EN.CITE.DATA 


[189] ADDIN EN.CITE . Moreover, long-term hormonal treatment is associated with an increased risk for breast and endometrial cancerADDIN EN.CITE.DATA 


[190] ADDIN EN.CITE . One small trial showed octreotide to be effective in bleeding from GAVEADDIN EN.CITE.DATA 


[191] ADDIN EN.CITE , but another study failed to confirm the efficacy of octreotide[192].
Treatment consists mainly of endoscopic measures like argon plasma coagulation (APC), (Figure 6) or laser photoablation of the lesionsADDIN EN.CITE.DATA 


[193, 194] ADDIN EN.CITE . Endoscopic treatment using (Nd: YAG) laser has been shown to be effective in bleeding from GAVE in several studiesADDIN EN.CITE.DATA 


[195-198] ADDIN EN.CITE . The treatment is relatively safe - complications like perforation or pyloric stenosis are infrequent[199]. Disadvantages of the method are the high costs and the need for a long training period. Argon plasma coagulation has therefore widely replaced laser therapy in the treatment of GAVE related bleeding. The procedure is easy to use, relatively cheap and widely available as well as safe. The efficacy of APC in the treatment of bleeding from GAVE is very high (90% - 100% in two studiesADDIN EN.CITE.DATA 


[194, 200] ADDIN EN.CITE ). On average, 2.5 sessions are necessary for successful eradication of the lesionsADDIN EN.CITE.DATA 


[193, 194, 201] ADDIN EN.CITE . Three studies using endoscopic band ligation for the treatment of GAVE related bleeding are availableADDIN EN.CITE.DATA 


[202-204] ADDIN EN.CITE . Band ligation was shown to be effective in all trials but a study with sufficient patient numbers comparing band ligation to APC treatment is missing. Lowering portal pressure by TIPS-insertion is not effective in chronic bleeding from GAVEADDIN EN.CITE.DATA 


[179, 205] ADDIN EN.CITE . Surgery (antrectomy) is efficient in bleeding from GAVE[206] but bears a significant morbidity and mortality and is therefore reserved for patients with recurrent bleeding despite therapy with argon plasma coagulation.

ECTOPIC VARICES
Definition
Ectopic varices are dilated porto-venous vessels of the gastrointestinal mucosa that are located outside of the esophagus or the stomach.

Ectopic varices have their origin from preexisting small veins of the gastrointestinal mucosa that are porto-systemic collaterals between the portal vein and the inferior vena cava. In the majority of cases, portal hypertension or an extrahepatic obliteration of the portal vein are the cause for the development of ectopic varices. 

Diagnosis
Bleeding from ectopic varices is a rare event. It accounts for 1%-5% of all gastrointestinal bleeding episodes in patients with portal hypertensionADDIN EN.CITE.DATA 


[207, 208] ADDIN EN.CITE .Endoscopy is the most important diagnostic tool. In patients with portal hypertension, acute bleeding and negative findings on upper endoscopy, bleeding from ectopic varices has to be considered. In these patients, accurate examination of the duodenum is mandatory. Examination of the jejunum makes double-balloon enteroscopy necessary. 

Colonoscopy is the principal method for the diagnosis of colonic varices. One study found rectal varices via endoscopy in 43% and via EUS in 75% of patients with portal hypertension, pointing out that rectal varices might be overlooked by conventional endoscopyADDIN EN.CITE.DATA 


[209] ADDIN EN.CITE .

In patients in whom bleeding from ectopic varices is assumed but endoscopy was negative, NMR with NMR-angiography is the diagnostic tool of choice and allows the identification of ectopic varices in most patients.

Therapy
Sclerotherapy/Injectiontherapy: Therapy of ectopic varices is mainly based on sclerotherapy or injectiontherapy. Controlled studies which method is best are not available but case reports showed that both sclerotherapy with ethoxysklerol as well as injection of the varix with cyanoacrylate are feasibleADDIN EN.CITE.DATA 


[210-213] ADDIN EN.CITE . 

Band ligation may be useful for temporary hemostasisADDIN EN.CITE.DATA 


[209, 214] ADDIN EN.CITE  in duodenal varices but rebleeding of duodenal varices is a problem with ligation therapy. Additional treatment following band ligation for duodenal varices is therefore mandatory. 

Surgery and TIPS: Porta-caval shunts are effective therapy measures in recurrent bleeding from ectopic varicesADDIN EN.CITE.DATA 


[147, 215, 216] ADDIN EN.CITE . Another option in patients without portal vein thrombosis is TIPS-insertion. Several case reports that show that TIPS is an effective option in the treatment of ectopic varices have been publishedADDIN EN.CITE.DATA 


[217-220] ADDIN EN.CITE .  

Interventional radiology: Balloon-occluded retrograde transvenous obliteration (B-RTO) was successfully performed for patients with duodenal varicesADDIN EN.CITE.DATA 


[221, 222] ADDIN EN.CITE . B-RTO can obliterate not only varices but also the afferent and efferent veins and should be considered for treating duodenal varices. 

Medical therapy: From a pathophysiological point of view the application of beta-blockers does makes sense in patients with ectopic varices, but no data from controlled trials that investigate the role of non-selective beta-blockers and/or nitrates are available.
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Figure 1 Esophageal varices grade II in a patient with liver cirrhosis.
Figure 2 Variceal band ligation of esophageal varices.
Figure 3 Isolated gastric varices type I and portal hypertensive gastropathy in a patient with liver cirrhosis.
Figure 4 Acute diffuse bleeding from portal hypertensive gastropathy in a patient with decompensated liver cirrhosis.

Figure 5 Typical appearance of a watermelon stomach in a patient with GAVE-syndrome and compensated liver cirrhosis. 

Figure 6 Endoscopic treatment of GAVE with argon plasma coagulation –therapy.
