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Abstract
AIM: To explore the effect of intravariceal-mucosa sclerotherapy using small dose of sclerosant on the recurrence of esophageal varices.
METHODS: We randomly assigned 38 cirrhotic patients with previous variceal bleeding and high variceal pressure (> 15.2 mmHg) to receive endoscopic variceal ligation (EVL) and combined intravariceal and esophageal mucosa sclerotherapy (combined group) using small-volume sclerosant. The end-points of the study were rebleeding and recurrence of esophageal varices. 
RESULTS: During a median follow-up of 16 mo, varices recurred in 1 patient in the combined group as compared with 7 patients in EVL group (P = 0.045). Rebleeding occurred in 3 patients in the EVL group as compared with 1 patient in the combined group (P = 0.687). No patient died in two groups. No significant differences were observed between the two groups with respect to serious adverse events.
CONCLUSION: Intravariceal-mucosa sclerotherapy using small dose of sclerosant is more effective than EVL in decreasing the incidence of variceal recurring for cirrhotic patients.
© 2014 Baishideng Publishing Group Inc. All rights reserved. 
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Core tip: Intravariceal-mucosa sclerotherapy have more advantages compared to the endoscopic variceal ligation alone in decreasing the incidence of variceal recurring for cirrhotic patients with high variceal pressure.
Kong DR, Wang JG, Chen C, Yu FF, Wu Q, Xu JM. Effect of esophageal variceal ligation and intravariceal sclerotherapy combined with esophageal mucosa sclerotherapy using small-volume sclerosant for cirrhotic patients with high variceal pressure. World J Gastroenterol 2014; In press
INTRODUCTION
Portal hypertension is a serious complication of decompensated hepatic cirrhosis, with high risk of mortality and poor prognosis due to esophageal variceal bleeding[1]. Despite advances in pharmacotherapy and endoscopic treatment in arresting acute esophageal variceal bleeding, the rebleeding rate remains high and is still one of the major life-threatening events involved in the natural course of esophageal variceal bleeding[2]. Previous studies have demonstrated that both of endoscopic variceal ligation (EVL)  and endoscopic injection sclerothrepy (EIS) had a similar efficiency to prevent acute variceal bleeding. Even though optimal repeated EVL, it is difficult to prevent variceal recurrence due to the collaterals around the varices, which is associated with the risk of rebleeding[3]. However, patients who accepted EIS with a complete blockade of varices and perforating vein shared relapse-free varices within two years[4]. EIS is usually accompanied by a higher rate of complications such as injection-induced bleeding, post-injection esophageal ulceration following delayed bleeding, and esophageal perforation, which is associated with the use of higher volumes of sclerosant, especially large-volume injection thought to be intravariceal were actually paravariceal[5,6]. To avoid the complications of EIS, the present policy is to use small volumes of sclerosant as varices decrease in size[7]. 

Previous studies have verified that variceal pressure is not only the best parameter for predicting rupture of varices, but also a useful guide for assessing the effect of pharmacotherapy or transjugular intrahepatic portosystemic shunting (TIPS) in patients with portal hypertension[5,8,9]. It is more difficult to prevent variceal recurrence and rebleeding in cirrhotic patients receiving treatments with higher variceal pressure than lower pressure[5,10]. In the paper, we therefore designed a study to explore whether the combined intravariceal and esophageal mucosa sclerotherapy using lower volumes of sclerosant can efficiently prevent variceal recurrence and rebleeding than EVL in cirrhotic patients with high variceal pressure. In order to improve the accuracy of injection, we used a transparent plastic cap to fix to the tip of endoscope.
MATERIALS AND METHODS

Ethics statement
The examinations were performed after obtaining informed written consent from all patients and approval from the Ethics Committee in Anhui Medical University (Current Controlled Trials number: Clinical Trial Registry –TRC-08000252).

Selection of patients
Between January 2008 and June 2012, a prospective, randomized trial was conducted in 324 cirrhotic patients with previous variceal bleeding and high variceal pressure. Of these 324 patients, 38 were enrolled to the group and agreed to participate in the study (Figure 1). Liver cirrhosis had been diagnosed in the patients according to clinical, biochemical, endoscopic, histological, or ultrasonographic criteria. Variceal pressure measurement was performed at the time of upper gastrointestinal endoscopy. Patients with the variceal pressure less than 15.2 mmHg and Child–Pugh class C were excluded from the study. Patients with portal vein thrombosis, treatment with beta-blockers, previous endoscopic treatment of varices (EVL or EIS), multifocal hepatocellular carcinoma, severe clotting defects, hepatic encephalopathy grade III and IV, previous surgical portosystemic shunts or TIPS were excluded from the study.
Variceal pressure measurement 

Measurement of variceal pressure was carried out during upper gastrointestinal endoscopy by using a previously described noninvasive technique (EVM; Esophageal Varix Manometer; Treier Endoscopie AG, Beromünster, Switzerland). EVM was connected to a pressure transducer and variceal pressure were recorded by a workstation which invented by our team[11]. Before variceal pressure measurement, all patients were sedated with 5 mg diazepam and 20 mg N-butylscopolamine intravenously. In the previous studies, variceal pressure values measured by this method were found to have a good correlation with that by needle puncture measurement[12,13]. The largest varix of the distal esophageal was chosen for variceal pressure measurement. The same endoscopist (Dr. K) performed all the pressure measurements. The variceal pressure was recorded as the mean of five pressure determinations which were taken during the procedure.
The scales in the balloon markers (5-mm intervals) were used to assess variceal size. The maximal variceal size and esophageal variceal findings were recorded as proposed by the Japanese Society for portal hypertension[14].
Treatment 

Patients who fulfilled the inclusion criteria were immediately randomized to either EVL group or combined group using consecutively numbered envelopes that contained the treatment assignments, which were generated by a system using computer-allocated random digit numbers. The excluded patients were not involved in this study. Patients randomized to EVL group underwent serial (every 2–3 wk) band ligation (Speedband Superview Super 7 Multiple Band Ligator) until all esophageal varices were obliterated or were significantly reduced to small residual varices F1. Patients in combined group underwent serial (every 1–2 wk) sequential endoscopic injection sclerotherapy, by means of an intravariceal injection, until the varices completely disappeared or were significantly reduced to small residual varices F1. The sclerosant used was 1% lauromacrogol injection (Tianyu Chang’an Corp., Xian, China). No more than 5 mL of sclerosant was injected into each site; and the total did not exceed 20 mL per treatment session. In order to improve the accuracy of injection, a transparent plastic cap (Cook medical, Bloomington, USA) was fixed to the tip of an endoscope (Figure 2). All endoscopic operations were conducted by a single physician (DR.K) of 26 years endoscopic experience. After 2 wk, one session of esophageal mucosal sclerotherapy near cardia using lauromacrogol of 0.5 mL per site was applied until all small varices were obliterated. The mucosa injection was performed in a counterclockwise order upward. To identify the exact location and depth of injection, we also prefer to use a transparent plastic cap fixed to the tip of endoscope.

Evaluation of the effectiveness of treatment

‘Eradication’ was defined as the disappearance of varices after treatment, including thrombosed varices (F0, RC0). ‘Residue’ means residual varices with F or RC after treatment. ‘Recurrence’ was defined as the reappearance of eradicated varices (F0, RC0) with F and/or RC. Gastric varices were defined as gastric fundal varices[14]. 
Follow-up

Patients were assessed clinically at baseline, one and three months after randomization, and every three months thereafter. Upper endoscopy was performed at the first visit, at 6 mo, and every 6 mo thereafter. Patients were followed until death up to a maximum of 2 years of follow-up or until the end of the study. The median follow-up after treatment was 16 mo.
Study endpoints
The primary end point was significant variceal rebleeding, and secondary end points were treatment-related complications and mortality. Variceal rebleeding was defined as vomiting blood or black stool, with an associated drop in hematocrit by 10%, in the absence of any other source of gastrointestinal hemorrhage on endoscopy. 
Statistical analysis

All data analyses were performed with SPSS (version 10; SPSS, Inc., Chicago, IL, United States). All quantitative data were tested for normal distribution. Quantitative data were expressed as mean ± SD and were compared using Student’s t test if the data were normally distributed. Categorical data were examined using Fisher’s exact test. P < 0.05 was considered to indicate statistical significance.
RESULTS
Basal data
We screened 324 decompensated cirrhotic patients with the variceal pressure more than 15.2 mmHg who were admitted to our hospital for study eligibility. A total of 271 patients were excluded (Figure 1), the remaining 38 patients were randomly assigned to either the EVL group (20 patients) or the combined group (18 patients). There were no significant differences in baseline characteristics between the two groups at the time of entry into the study (Table 1). 

Variceal findings after endoscopic therapy 

In the EVL group of patients banding started at the gastroesophageal junction, and then continued proximally for 2 cm. The banding was repeated at every 2–3 wk intervals for the first 6 wk when possible, unless extensive esophageal ulcers occurred or delays resulted from complications, then treatment was performed every 4 wk until the esophageal varices were eradicated or were significantly reduced to small residual varices F1. Eighteen patients (90%) in the EVL group had obliteration of varices; 2 patients (10%) had varices that decreased in size.
In the combined group of patients, the sites of injections were confined to the distal esophagus and intended for intravariceal injection. One session of sclerotherapy using lauromacrogol of 5 mL per injection until the total quantity of 20 mL was applied. The treatment was repeated at every 1–2 wk intervals until the varices were eradicated or were significantly reduced to small residual varices F1. After that, one to three sessions of esophageal mucosal sclerotherapy above dentate line using lauromacrogol of 0.5 mL per injection until the total quantity of 5 mL was applied. At last, varices were successfully eradicated in all patients in the combined group.
There was no statistically significant difference between the two groups of patients in relation to the days for variceal eradication (56.1 ± 30.5 d in the EVL group vs 48.5 ± 21.7 d in the combined group).

Thereafter, in both groups of patients follow-up endoscopic examination was applied every 6 mo to detect recurrence of esophageal varices. For patients with recurrent esophageal varices, a repeated session of endoscopic therapy was performed in both groups of patients. When rebleeding from the esophageal varices was encountered, immediate endoscopy and repeated sessions of sclerotherapy were performed in both groups until the varices were obliterated.
Variceal recurrence was verified more frequently in the EVL group of patients (35%) than in the combined group (5.6 %, P < 0.05) during the follow-up period (Table 2). Variceal bleeding occurred in 4 of 38 (10.5%) patients (combined group, 3; EVL group, 1; P > 0.05) (Table 2). Two patients experienced severe bleeding from post-EVL bleeding episodes in EVL group at one-week after ligation. In combined group, one patient has a slight bleeding from sclerosis-induced esophageal ulcers.
Deterioration of portal gastropathy and gastric varices did not occur in any patient of the EVL group and of intravariceal - mucosa sclerotherapy group in the observed periods.

All complications, such as retrosternal chest pain, low-grade fever and chest pain were similar and temporary in two groups (combined group, 2/18; EVL group, 2/20). No patients died in both of the two groups in the follow-up period (Table 2).

DISCUSSION
Patients who survive an episode of acute variceal hemorrhage have a very high risk of rebleeding and death. It is therefore essential that patients who have recovered from acute variceal bleeding should undergo secondary prophylaxis[5]. Previous studies have demonstrated that the cirrhotic patients with a high risk of variceal bleeding were associated with variceal pressure ≥ 15.2 mmHg[7]. In cirrhotic patients with higher variceal pressure, varices and blood flow through the vessels are greater than in those with lower variceal pressure[8]. In order to eradicating of the varices and reducing of recurrent varices in the patients with higher variceal pressure, choosing proper endoscopic treatment became harder. 

In the Western, EVL is the first endoscopic method of choice for preventing variceal rebleeding since it has been shown to be superior to sclerotherapy for eradicating esophageal varices more quickly and with fewer complications[15]. However, in patients treated with EVL, it is difficult to prevent variceal recurrence and rebleeding because the obliteration of paraesophageal varices is not possible[16]. Trials suggest that sclerotherapy is followed by a lower rate of variceal recurrence and rebleeding rate in comparison with EVL. For reason, the sclerotherapy may obliterate paraesophageal varices and achieve decrease of variceal reccurence[17-19]. 
The remnant small varices after EIS is technically difficult to be eliminated by repeated intra-variceal sclerotherapy, because it is harder to achieve the intra-variceal injection[20]. With repeated normal dose of sclerosant injection, the incidence of complications include injection-induced bleeding, post-injection esophageal ulceration following delayed bleeding, and esophageal perforation may be also obviously increased. However, the small dose of esophageal mucosal sclerotherapy produces sclerosis on remnant small varices and submucosal fibrosis in the esophagus simultaneously, which will eradicate the varices completely and reduce the risk of rebleeding from the esophageal varices, but not going to cause esophageal stenosis and dysphagia[6,20] . In practice, techniques and complications of sclerotherapy vary and are operator-dependent.
In the study, we attempted the combination of accurate esophageal intra-variceal and mucosa injection. In combined endoscopic therapy, small dose of esophageal mucosal sclerotherapy has been added to intravariceal sclerotherapy after the reduction of variceal size to small or almost disappearance. Here we also present a transparent plastic cap-assisted endoscopy that may determine the exact location and depth of injection during esophageal intravariceal and mucosal sclerotherapy. We find compression on the varices with transparent plastic cap may reduce blood spouting from injection site.
There were also a small number of variceal recurrences in our group treated by the combination of intravariceal and esophageal mucosa sclerotherapy (5.6%) in relation to the group treated only by ligation (35%), and the difference was statistically important. Rebleeding was verified more frequently in the EVL group of patients (15%) than in the combined group (5.6%) in the follow-up period, but the difference was not statistically important. Retrosternal chest pain, low-grade fever and chest pain are temporary in our study. Although the rate of complications and adverse effects were similar in two groups, the EVL events are more severe and include fatal bleeding from ligation-induced esophageal ulcers in 2 patients. No serious side effects, such as severe dysphagia, esophageal stenosis and heavy bleeding of esophageal ulcers are found in the combined therapy with small amounts of sclerosant. On the other hand, the reported frequency of complications of EIS varies greatly between series and is markedly related to the experience of operators, the frequency of EIS and completeness of follow-up examinations[20]. Mucosal ulceration on esophagus is the most common endoscopic findings, occurring in up to 90% of patients within 24 h of injection and heals rapidly in most cases. In previous studies, ulceration was regarded as a desired effect of EIS, because the development of scar tissue after ulceration helps to obliterate varices[5,21,22]. Chronic deep ulcers are relatively rare: They tend to develop more frequently if large volumes of sclerosant and/or short intervals between sessions are used. In our study, transparent plastic cap-assisted endoscopy can be used for determining the exact location and depth of injection during EIS, and compressing on the varices with cap in order to reduce blood spouting from injection site.
The limitation in our study was the sample size, which probably influenced adequate statistical results. To reduce the heterogeneity, we randomized only those cirrhotic patients with large varices (≥ F2) and variceal pressure ≥ 15.2 mmHg. A large prospective follow-up study of our patients is underway, to investigate the combined method of EIS and esophageal mucosal sclerotherapy after EIS, and includes assessment of using a transparent plastic cap-assisted endoscopy.
In conclusion, the combined method of EIS and esophageal mucosal sclerotherapy after EIS have more advantages compared to the EVL alone, but more extensive studies are required.
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Figure 1 Screening and randomization of patients. EVL: Endoscopic variceal ligation
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Figure 2 Endoscopic injection sclerothrepy with a transparent plastic cap to fix to the tip of endoscope. A: Endoscopic injection sclerothrepy through the working channel of the cap-assisted endoscope; B: Compress on the variceal blood spouting from injection site with cap.
Table 1 Demographic profile of the study population

	
	EVL group

(n = 20)
	combined group

(n = 18)
	P

	Sex 
	
	
	0.208

	M 
	14
	9
	

	F 
	6
	9
	

	Age (yr）
	53.55 ± 13.72
	52.94 ± 14.96
	0.897

	Child-Pugh’ s grade
	
	
	0.875

	A
	9
	8
	

	B
	11
	10
	

	Etiology
	1.000

	HBV-related  
	10
	10
	

	Alcohol
	2
	1
	

	PBC
	2
	2
	

	Cryptogenic
	4
	4
	

	VP (mmHg)
	21.60 ± 3.25
	22.04 ± 3.87
	0.274

	Varix grade
	
	
	0.612

	F2
	10
	9
	

	F3
	10
	11
	


VP: variceal pressure; PBC: primary biliary cirrhosis; EVL: Endoscopic variceal ligation; HBV: Hepatitis B virus.
Table 2 Follow-up characteristics of both groups

	
	Combined group (n = 18)
	EVL group

(n = 20)
	P

	Rebleeding
	1
	3
	0.606

	Eradication 
	18
	18
	0.488

	Time to eradication (d)
	48.5 ± 21.7
	56.1 ± 30.5
	0.749

	Recurrence 
	1
	7
	0.045a

	Mortality 
	0
	0
	1.000


aP < 0.05, Student’s t test. EVL: Endoscopic variceal ligation.
18 were assigned to receive combined therapy and were included in the analysis





324 patients with previous history of bleeding were admitted for esophageal varices 





 53 were large esophageal varices and underwent variceal pressure measurements





  38 underwent randomization





Were excluded 


3 were technical failure


12 had variceal pressure < 15.2 mmHg





  20 were assigned to receive EVL and were included in the analysis





271 were excluded 


86 were in Child-Pugh Class C


35 had is isolated gastric varices


57 had small varices


11 were old than 75


20 had previous drugs or EVL


14 had hepatocellular carcinoma


17 had portal-vein thrombosis


5 had prehepatic portal hypertension


16 declined to participate 


10 Had other reasons








