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Abstract
AIM: To compare endoscopic sclerotherapy (ES) with 
distal splenorenal shunt (DSRS) in the prevention of 
recurrent variceal bleeding in cirrhotic patients during a 
long-term follow-up period. 

METHODS: In 1984 we started a prospective, controlled 
study of patients with liver cirrhosis. Long-term follow-up 
presents a natural history of liver cirrhosis complicated 
by advanced portal hypertension. In this study the 
effects of 2 types of treatment, DSRS or ES, were 
evaluated. The study population included 80 patients 
with cirrhosis and portal hypertension referred to our 
department from October 1984 to March 1991. These 
patients were drawn from a pool of 282 patients who 
underwent either elective surgery or ES during the same 
period of time. Patients were assigned to one of the 2 
groups according to a random number table: 40 to DSRS 
and 40 to ES using polidocanol. 

RESULTS: During the postoperative period, no DSRS 
patient died, while one ES patient died of uncontrolled 
hemorrhage. One DSRS patient had mild recurrent 
variceal hemorrhage despite an angiographically patent 
DSRS and another patient suffered duodenal ulcer 
rebleeding. Eight ES patients suffered at least one 
episode of gastrointestinal bleeding: 4 from varices 
and 4 from esophageal ulcerations. Eight ES patients 
developed transitory dysphagia. Long-term follow-
up was completed in all patients except for 5 cases (2 
DSRS and 3 ES patients). Five-year survival rates for 
shunt (73%) and ES (56%) groups were statistically 
different: in this follow-up period and in subsequent 
follow-ups this difference decreased and ceased to be 
of statistical relevance. The primary cause of death 

became hepatocellular carcinoma (HCC). Four DSRS 
patients rebled due to duodenal ulcer, while eleven ES 
patients had recurrent bleeding from esophago-gastric 
sources (seven from varices, three from hypertensive 
gastropathy, one from esophageal ulcerations) and two 
from unknown sources. Nine DSRS and 2 ES patients 
developed a chronic encephalopathy; 13 DSRS and 
5 ES patients suffered at least one episode of acute 
encephalopathy. Five ES patients had esophageal 
stenoses, which were successfully dilated. 

CONCLUSION: In a subgroup of patients with good 
liver function, DSRS with a correct portal-azygos 
disconnection more effectively prevents variceal 
rebleeding than ES. However, this positive effect did not 
influence the long-term survival because other factors 
(e.g. HCC) were more important in deciding the fate of 
the cirrhotic patients with portal hypertension.
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INTRODUCTION
The selective distal splenorenal shunt (DSRS) proposed 
by Warren[1] in 1967 has been considered to be the best 
procedure available for surgical decompression of  patients 
with portal hypertension[2-4]. DSRS has been compared 
with sclerotherapy in four trials[5-8]. Meta-analysis of  
these studies[9] showed that DSRS significantly reduces 
the incidence of  rebleeding and only slightly increases 
the occurrence of  chronic encephalopathy, but does not 
improve survival. We began a prospective, randomized 
clinical trial to study the prevention of  recurrent variceal 
bleeding in cirrhotic patients during long-term follow-
up in 1984[8]. We continued recruitment until 1991 and 
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continued to study the patients in the following years. In 
this interval of  time, new procedures and new randomized 
trials were carried out, but as regards to survival, no 
treatment seems to be superior to another in patients with 
good or moderate liver function[10]. As regards to other 
surgical options, use of  a small-diameter prosthetic H-graft 
portacaval shunt has been compared with the transjugular 
intra-hepatic porto-systemic shunt (TIPSS), showing a 
favorable trend in survival in the surgical group[11]. On the 
other hand, TIPSS has been compared with endoscopic 
sclerotherapy (ES) in 11 randomized trials and TIPSS 
seems, as confirmed by two meta-analyses[12,13], to reduce 
rebleeding, but significantly increases encephalopathy 
without differences in survival. Furthermore, a number of  
trials comparing endoscopic band ligation with ES have 
been performed in the past few years and a meta-analysis 
of  these studies[14] showed that it is more effective than ES 
in preventing rebleeding, with no differences in survival.

Based on these analyses, it seems reasonable to choose 
as first-line therapy (i.e. beta-blockers, endoscopic band 
ligation, etc.) the least aggressive therapy[15]. TIPSS or shunt 
surgery can be performed as a salvage treatment in patients 
who continue to rebleed and maintain good liver function. 
The purpose of  this report is to describe the follow-up 
of  patients in this study, which now extends beyond 20 
years for surviving patients. Long-term follow-up presents 
the natural history of  a subgroup of  patients with portal 
hypertension in whom an active treatment (DSRS or ES) 
reduced the risk of  rebleeding without causing irreversible 
damage to liver function.

MATERIALS AND METHODS
Patients
The study population comprised 80 patients with cirrhosis 
and portal hypertension referred to our department from 
October 1984 to March 1991. These patients were drawn 
from a pool of  282 patients who underwent either elective 
surgery or endoscopic sclerotherapy because of  portal 
hypertension during this period of  time. 

Criteria for inclusion in the study were as follows: 
(1) liver cirrhosis confirmed by biopsy in all patients; (2) 
endoscopic documentation of  variceal hemorrhage (actively 
bleeding varix or non-bleeding varices without other 
lesions) requiring at least one unit of  blood transfusion; (3) 
arrest of  acute variceal hemorrhage either spontaneously 
or by use of  intravenous vasopressin and/or somatostatin 
and/or balloon tamponade and/or haemostatic sessions 
of  ES; (4) less than 70 years old;(5) good or moderate 
liver function (Child’s A and B class)[16]; (6) patency of  
the splanchnic venous system and hepatopetal portal flow 
(according to Nordlinger’s classification)[17]; (7) eligible for 
either shunt or ES; (8) absence of  life-threatening diseases 
(e.g. tumors); (9) willing to return for regular follow-
up. Patients bleeding from gastric varices were excluded. 
Figure 1 shows the reasons for the exclusion of  202 
patients.

Randomization for assignment into groups was carried 
out when the patient was stabilized, which occurred no 
more than 24 h before treatment. Patients were assigned to 
one of  the 2 groups according to a random numbers table. 

Informed written consent was obtained from all patients 
prior to their inclusion in the study. No patient refused the 
assigned treatment.

Variceal rebleeding within 2 years of  first treatment was 
considered as the primary measure of  patient outcome. 
The sample size needed to show a decrease in variceal 
rebleeding from 43% to 7% is about 20 patients for each 
group, applying standard power (90%), type I error (P < 
0.05) and a two-tailed t-test[18].

Preoperative evaluation
A complete medical history was obtained for each patient, 
and particular notice was taken of  previous episodes of  
gastrointestinal bleeding and evidence of  either primary 
or post hemorrhagic hepatic failure (jaundice, ascites 
or edema). Routine laboratory tests were performed to 
evaluate liver function (Table 1). Overall assessment of  
the severity of  liver disease was graded according to the 
Child-Pugh classification system[16] and a personal hepatic 
score was obtained as previously described[4,19]. Serum 
alpha-fetoprotein assessment and ultrasonography were 
routinely performed in order to screen for the presence 
of  hepatocellular carcinoma. The presence of  esophageal 
varices was assessed through endoscopic examination. 
Criteria used for classifying the endoscopic findings were 
based on the General Rules for Recording Endoscopic 
Findings on Esophageal Varices compiled by the Japanese 
Research Society for Portal Hypertension[20].

Cerebral function was assessed through a complete 
neurological examination, taking into account mental 
state, asterixis, electroencephalographic findings (EEG), 
the trail making test[21] and the “Cancelling A’s” test[22]. 
Our grading of  hepatic encephalopathy (HE) has been 
previously described[4,8,23]. We called HE “acute” if  it was 
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 treatment (43 pts.)

 TRIAL

                 Not eligible for:

Budd-Chiari syndrome       5 pts.
Sclerosing cholangitis     1 pt.
> 70 yr                               16 pts.
Child's Class C                          47 pts.
Unsuitable splenic vein                14 pts.
Gastric varices                          19 pts.
Chronic encephalopathy     6 pts.
Severe ascites                           11 pts.
Associated disease                      23 pts.

          Eligible, not randomized for:

Already sclerosed                        12 pts.
Died prior inclusion       5 pts.
Not willing                              14 pts.
Treatment of choice                    29 pts.
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Figure 1  Reasons for exclusion. pts: patients.
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precipitated by gastrointestinal bleeding, heavy drinking, 
pharmacological or dietary imbalances, of  brief  duration 
and easily controlled with elimination of  the precipitating 
cause. We called HE “chronic” if  it was spontaneous, of  
long duration and more difficult to manage. Naturally, 
preoperative HE was excluded in all patients.

A visceral angiogram was obtained by selective 
catheterization of  the celiac axis and superior mesenteric 
artery. The degree of  hepatic perfusion was evaluated 
according to Nordlinger’s criteria[17]. The rate of  contrast 
infusion (sodium and meglumine ioxaglate, Hexabrix 320- 
Byk Gulden, Milan, Italy) infusion was 6 mL/s × 10 s. 

Operative management
All shunt procedures were performed by a s ingle 
experienced surgical team[24]. DSRS was constructed 
according to the technique described by Warren[25] (20 
cases). In 18 cases a spleno-pancreatic disconnection[26] was 
performed as a technical addition to DSRS, offering the 
optimum surgical therapy for each patient. In 2 patients a 
total shunt was performed for technical reasons; they were 
included in the statistical analysis on an intention-to-treat 
basis.

Endoscopic variceal sclerosis was conducted by 2 
endoscopists with extensive experience in the field[27]. All 
patients were given 5-10 mg diazepam premedication. 
ES was performed using an Olympus GIF IT flexible 
endoscope or an electronic Welch Allyn videoendoscope. 
At each session 10 to 50 mL of  polidocanol (5-10 g/L) 
(Athoxysclerol, Creusller) and 5 g/L methylene blue 
were injected using a flexible injection needle in the area 
5-7 cm above the esophago-gastric junction. Methylene 
blue allowed visual confirmation of  intravariceal and 
paravariceal injections.

Postoperative evaluation
In the evaluat ion of  hospita l mor tal i ty and ear ly 
complications, we defined the first 30 d after the initial 
treatment as the postoperative period. In the ES group, the 
events that occurred during the interval between the first 
session and eradication were also recorded and evaluated.

In the postoperative period, esophageal endoscopy was 
performed on each patient. A visceral angiography was 
performed on the 10th average postoperative day only in 
patients having DSRS. Shunt patency was verified in the 
venous phase of  angiograms in the DSRS group. In the 
ES group, the number of  further sessions depended on 
the findings obtained at endoscopy performed one week 
after the first sclerosis session. As soon as the eradication 
was achieved, the patient was included in the follow-up 
program. The remaining ES patients underwent further 
sclerosis sessions if  they were free of  complications, such 
as mucosal ulcerations, symptomatic stricture, severe 
esophagitis, fever and pneumonia. In the presence of  
complications, an upper endoscopy was performed at 
intervals of  seven to ten days and further ES sessions were 
considered only when complications were resolved.

During the follow-up period, DSRS patients were 
checked at 1, 3 and 6 mo after discharge and then at least 
twice yearly, on an outpatient basis. Follow-up endoscopy 
was scheduled 4-6 wk after the last session and then at 

6-mo intervals, unless recurrent hemorrhage occurred.
At each visit, liver function was evaluated following 

a complete medical examination and laboratory tests. 
Assessment of  the neurological status was performed 
using the above-mentioned criteria. An EEG was 
performed at least once a year. A return to drinking 
was ascertained based on patients’ statements, our own 
assessment and information from relatives. Continued 
drinking was defined as daily consumption in excess of  
1 liter wine and/or spirits. All patients were on a 10-meq 
sodium and protein-balanced diet (1 g protein/kg body 
wt) and undergoing lactulose prophylactic treatment: the 
initial dose was 60 g/d in 3 separate doses and adjusted 
thereafter to induce at least 1 bowel movement per day.

Definitions
Eradication was defined as the absence of  varices or the 
presence of  F1 white varices.

Rebleeding was defined as hemorrhage due to 
esophago-gastric varices and/or congestive gastropathy, 
requiring at least 1 unit blood transfusion and was 
designated as being from varices if  this was supported 
by endoscopic findings. The treatment of  choice for 
variceal rebleeding was emergency sclerotherapy. Chronic 
rebleeding from congestive gastropathy was treated with 
beta-blocking therapy[28]. Rebleeding due to peptic ulcer 
was recorded separately. The risk of  hospitalization for 
HE was defined by taking the number of  late hospital 
admissions due to episodes of  HE, and dividing it by the 
total number of  patients evaluated in the follow-up period.

Data management and statistical analysis
Initial and subsequent data for the patients were collected 
on a dedicated spreadsheet (Excel, Microsoft Corp., 
Delaware, USA) for personal computer input (Macintosh 
G4, Apple Computer Inc.) and subsequent analysis 

Table 1  Characteristics of patients enrolled in the RCT

Characteristic                   DSRS (n = 40)    ES (n = 40)          P
Age (yr)   49.4 ± 9.9   53.8 ± 8.4 0.027
Sex: M/F       27/13       33/7 0.121
Etiology: alcoholic/
non alcoholic      14/26       26/14 0.0073
Child’s class: A/B      19/21       11/29 0.053
Prothrombin time: 
> 80/80-50/< 50 5%/82%/13% 13%/62%/25% 0.058
Bilirubin (µmol/L): 
< 20.5/20.5-51.3/> 51.3 62%/38%/0% 41%/46%/13% 0.0269
Albumin (g/L):
 > 30/30-25/< 25 95%/5%/0% 83%/17%/0% 0.077
Portal perfusion: 
degree Ⅰ/Ⅱ/Ⅲ 45%/45%/10% 42%/27%/31% 0.09
Previous bleeding (n)     2.3 ± 1.5     1.6 ± 0.09 0.022
Blood unit (n)     5.5 ± 5     4.3 ± 4.2 0.25
Interval between bleeding 
and treatments (mo)

    
    3.5 ± 2.5

    
    2.8 ± 3.2  0.32

Previous encephalopathy 
episodes (n)         10

  
          7 0.41

Easily controlled 
preoperative ascites

          
          5

        
        11 0.09

ⅠⅡ Ⅲ Ⅳ Ⅴ 
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(Statistica-Mac, Statsoft, Tulsa OK, USA). Survival and 
therapy failures were analyzed by the Kaplan-Meier 
method and were compared by Breslow and log-rank 
test[29]. Comparison between groups was made by Chi-
square test for proportions and Student’s t-test for the 
means. In all patients, some preoperative variables were 
recorded and their inf luence upon survival in each 
treatment group was assessed by means of  univariate 
analysis and Cox’s proportional hazards regression 
model[30]. The association of  each parameter with survival 
was univariately estimated by comparing actuarial curves 
(Kaplan-Meier product-limit method and log-rank test) 
after categorization of  the continuous variables in a 
multivariate setting[31]. Only those parameters showing a 
statistical value of  P < 0.2 were included in the multivariate 
analysis. The results of  the univariate analysis helped to 
substantially reduce the number of  prognostic factors. For 
each parameter analyzed in the multivariate analysis, the 
regression coefficient (beta), the T-values (Hazard ratio) 
and the 95% confidence intervals (CI) are given.

RESULTS
In the ES group, varices were completely eradicated in 
36 patients (90%): 1 patient died before eradication and 
3 patients abandoned the sclerotherapy program. The 
number of  injection sessions was 3.7 ± 1.4 occurring 
over 5.1 ± 3.4 mo and the mean amount of  polydocanol 
required for eradication was 84.7 ± 38.7 mL.

During the postoperative period, no DSRS patient 
died, while 1 ES patient died of  uncontrolled hemorrhage 
after the first sclerosis session. One DSRS patient had mild 
recurrent variceal hemorrhage controlled by conservative 
therapy, despite an angiographically patent shunt and 
another patient rebled due to duodenal ulcer. Eight ES 
patients suffered at least one episode of  gastrointestinal 
bleeding. Four were from varices requiring emergency 
variceal sclerotherapy and 4 from esophageal ulcerations, 
which were managed conservatively. No patient had 
episodes of  hepatic encephalopathy during the immediate 
postoperative period. Eight ES patients developed 

transitory dysphagia due to esophageal ulcerations. One 
ES patient suffered pleural effusion.

The mean follow-up in the DSRS group was 109 ±
58 (median 99.5) mo; ranging from 3 to 240 mo and the 
mean follow-up in the ES group was 87 ± 61 (median 71) 
mo; ranging from 1 to 237 mo. Long-term follow-up was 
complete in all patients, except for 5 cases (2 DSRS and 
3 ES patients). No DSRS patient had shunt thrombosis, 
while 3 ES patients changed treatment: in 1 case a liver 
transplantation was successfully performed for liver failure 
and in 2 other cases a porto-caval H-graft shunting was 
performed for recurrent digestive bleeding. In the ES 
group, varices reformed in 14 of  36 eradicated patients 
(39%) after 20.4 ± 16.4 mo. They were successfully 
reeradicated. No DSRS patient had variceal rebleeding (four 
DSRS patients had duodenal ulcer rebleeding), while 7 ES 
patients had recurrent hemorrhage from varices, 3 from 
hypertensive gastropathy, 1 from esophageal ulcerations 
and 2 from unknown sources. The global percentage of  
patients who rebled was 10% and 33%, respectively (P = 
0.0194). Figure 2 shows the actuarial curves of  patients at 
risk of  rebleeding. This risk was significantly higher in the 
ES group than in the DSRS group (P = 0.00251), above 
all for the first four years of  follow-up. In the subsequent 
intervals of  time, the two curves showed similar behavior. 

There was no difference between patients with DSRS 
and ES in terms of  preoperative results for the Trail making 
test, canceling A’s test and EEG (Table 2). Postoperatively, 
the Trail making test showed no modifications in either 
group, while the canceling A’s test showed an improved 
performance in both groups (probably due to a better 
comprehension of  the test). EEG was unchanged after ES 
but worsened after DSRS. Thirteen DSRS (32.5%) and 5 
ES patients (13%) suffered at least one episode of  acute 
encephalopathy (P = 0.0189): three (2 DSRS and 1 ES) 
due to pharmacologic imbalance, three (2 DSRS and 1 ES) 
due to heavy drinking, three (1 DSRS and 2 ES) due to 
liver failure, seven (6 DSRS and 1 ES) due to constipation, 
one DSRS patient due to dietary abuse and one DSRS 
patient due to severe hyperglycemia. HE disappeared in 
all patients after medical therapy and dietary control in 
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all patients. Nine DSRS (22.5%) and 2 ES patients (5%) 
developed a mild chronic encephalopathy: the difference 
in the incidence of  chronic HE between DSRS and ES 
was statistically significant (P = 0.0263). However, the risk 
of  hospitalization for HE was not different: 0.38 ± 0.4 and 
0.28 ± 0.3 after DSRS and ES, respectively (P = NS). In 
summary, HE was more frequent in the DSRS group than 
in the ES group, but not more severe. Seven DSRS patients 
(17.5%) and 9 ES patients (23%) returned to drinking (P 
= NS). Five ES patients had esophageal stenosis that was 
successfully dilated. Ascites developed in 11 DSRS patients 
(27.5%) and in 19 ES patients (49%; P = 0.0521). 

Long-term survival rates for shunt and ES groups were 
not statistically different according the log-rank test (Figure 
3); however, a statistical difference was found by the 
Breslow test which better reflects the initial results. Causes 
of  death are shown in Table 3: hepatocellular carcinoma 
became the primary cause of  death with an increase in 
follow-up time (Figure 3). In the first five-year follow-up, 
the primary cause of  death was liver failure (38%). No 
differences were found with respect to the etiology of  liver 
cirrhosis: HCC developed in 35% of  patients with non-
alcoholic cirrhosis and in 32.5% of  patients with alcoholic 
cirrhosis. Table 4 shows the results (actuarial survival 
curves and log-rank test) of  the univariate analysis of  
some variables calculated at different follow-up intervals. 
By multivariate analysis according to Cox’s model, age over 
or below 53 years old was the only independent predictor 
of  global survival rate.

DISCUSSION
The design of  a randomized, controlled trial (RCT) 

comparing surgical treatment with a conservative therapy 
like ES, is often a complicated process requiring a choice 
of  end-point, patient selection criteria, treatment schedules 
and methods of  patient evaluation. In addition to our 
study[8], three other RCTs comparing DSRS to ES[5-7] have 
been published. They took different approaches to study 
these issues. It is true that survival is the primary end-point 
in prospective studies. In 2 studies[5,6] the definition of  
major end-point was not specified (survival, prevention of  
recurrent bleeding and maintenance of  hepatic function) 
and no statistical method for determining trial size was 
used. The study of  Terés[7] was designed to observe an 
increase in survival. However, the expected increase in 
survival appears to be too optimistic. On the basis of  the 
available data[2,24,32-35], the sample requirements needed to 
show a realistic 10% increase in survival at 5 years is about 
470 patients per group, applying standard power (80%), 
type I error (P < 0.05) and a two-tailed t-test[36].  

Since gastro-esophageal rebleeding is considered the 
most life-threatening complication in ES, we wanted to 
verify whether DSRS was more effective in the prevention 
of  rebleeding than ES and evaluate if  this improvement 
affected survival. We limited the necessary recruitment 
to 20 patients per group, so the trial needed only one 
surgical team. This consideration is a general problem in 
surgical multicenter trials, as the surgeon’s skill is a major 
factor in the surgical outcome, especially in the case of  a 
technically complex operation such as DSRS[37]. Our trial 
was undertaken after the team had acquired experience 
over 80 selective shunt procedures, to ensure a fairly good 
standardization of  the surgical approach and intra- and 
post-operative treatment[24]. We then decided to increase 
the number of  patients to be recruited to 40 patients 
per group in order to either eliminate the difference 
observed for the preoperative variables or carry out a 
subgroup analysis. The results of  these trials[5-7] confirm 

Table 2  Comparison of the results of TMT, cancelling A's test 
and EEG. A’s test refers to the number of A's the patients has 
omitted to cancel in the test

                     Preoperative   Long-term follow-up     P
TMT (s)
DSRS 55.3 ± 24.9 55.4 ± 27.9 NS
ES 60.1 ± 19.7 66.1 ± 40.1 NS
A's test
DSRS   4.9 ± 3.8   2.6 ± 2.5 < 0.05
ES   5.5 ± 4.3   3.7 ± 3.4 < 0.05
EEG (% abnormal)
DSRS       20%      36% < 0.05
ES       16%      21% NS

Table 3  Causes of death of patients submitted to DSRS (n = 
26) or ES (n = 31)

Causes of death                    DSRS                   ES

Digestive bleeding   1 (4%)   5 (16%)
Liver failure   6 (23%) 11 (36%)
Hepatocellular carcinoma 13 (50%) 10 (32%)
Other causes   6 (23%)   5 (16%)

Table 4  Results (actuarial survival curves and log-rank test) 
of the univariate analysis of some variables  calculated during 
different interval of follow-up

               Variables                P  (at 5 yr)   P  (at 10 yr)     P  (total 
                                                                                    follow-up)

Type of treatment (DSRS vs ES) 0.0385 0.1415 0.1168
Sex 0.2186 0.3374 0.1943
Child’s score (A vs B) 0.0358 0.2533 0.1594
Etiology of cirrhosis 
(non-alcohol vs alcohol) 0.2891 0.0749 0.0438
Portal perfusion 0.2671 0.3579 0.3158
Preop. Ascites 0.3339 0.9022 0.9254
Preop. encephalopathy 0.6544 0.9857 0.8732
Preop. Varices 0.6513 0.4552 0.3858
No. of previous bleeding 0.1724 0.2739 0.1308
Preop. Bilirubin 0.2944 0.3358 0.0604
Preop. GOT 0.4504 0.2659 0.2553
Preop. Prothrombin time 0.2835 0.5629 0.4815
Preop. Albumin 0.7440 0.2133 0.1823
Age (< 53 yr) 0.1419 0.0431 0.0438
Postop. Rebleeding 0.1715 0.1168 0.0819
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previous results showing that DSRS is more effective in 
preventing variceal rebleeding than ES (Table 5). Either 
gastroduodenal lesions or esophageal varices can cause 
gastro-esophageal rebleeding after DSRS. The most 
common cause of  variceal rebleeding is shunt thrombosis, 
but hemorrhage can also occur when the shunt is patent, 
because of  renal vein hypertension[38]. 

The problem of  rebleeding in the ES group is complex 
and is connected with a number of  factors, such as the 
number of  patients with eradicated varices, the time 
interval required for eradication, the incidence of  sclerosis-
induced mucosal ulcerations of  the esophageal wall, the 
variceal relapses after eradication and the incidence of  
hypertensive gastropathy[39]. Our incidence of  rebleeding 
(35%) is similar to that reported by Terés[7] but lower 
compared to other studies[5,6]. The relevance of  the 
difference in techniques in explaining these differences 
is not clear[40,41]. Different treatment intervals have been 
shown to affect the incidence of  variceal rebleeding[42]. 
Finally, it is a common experience that early rebleeding 
occurs frequently in Child’s C patients[5] and the number 
of  Child’s patients differed in all these RCTs.

The main complication in shunted patients was chronic 
HE that little affected ES patients. In the 4 RCTs the 
incidence of  HE was higher in the DSRS group than in 
the ES group. This trend became significant in Terés’s 
study[7], probably due to the modified technique employed, 
which did not associate portal-azygos disconnection with 
the spleno-renal shunt. In fact, the entity of  collaterals 
after DSRS seems to be an important factor influencing 
the incidence of  HE[43,44]. In Rikkers’s[6] and Warren’s[5] 
studies chronic HE was probably attributed to the hepatic 
failure, and that was due to the fact that both Child’s C 
patients[5,6] and total shunts[6] were taken into consideration. 
In our preliminary study[8], the low rate of  chronic HE 
in the DSRS group could be due to the recruitment of  
patients with good liver function and a shorter follow-up 
period than in other studies. In fact, the lengthening of  
the follow-up led to an increased risk of  developing HE, 
above all in patients who underwent surgical shunt, but 
the quality of  life was only slightly affected, as confirmed 

by the same incidence of  hospitalization rate. In fact, the 
selective effect of  DSRS prevented the onset of  the severe 
form of  chronic HE.

Two-year survival rate ranged from 59% to 95% in 
DSRS and from 61% to 90% in the ES group (Table 5). 
Where do these great differences stem from? The different 
incidence in these studies for two prognostic factors (Child’s 
class C patients and the interval between hemorrhage and 
treatment) can explain these results[45]. However, a more 
important factor is present in the ES group: the fate of  
the patient after variceal rebleeding (Table 5). The fact that 
some studies[6,7] do not have available a good therapeutic 
option available in case of  ES failure can influence these 
results. The better survival rate reported in Warren’s 
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Figure 3  Actuarial survival curves for distal spleno-
renal shunt (DSRS) and endoscopic sclerotherapy 
(ES). DSRS vs ES for the first 5 years (breslow test P 
= 0.038) while no differences were found in the final 
outcome (log rank test P = 0.1168)

Table 5  2-yr survival and rebleeding rate in randomized 
controlled trials comparing DSRS with ES

                             Warren[5]   Terés[7]    Rikkers[6]  Our data 

2-yr survival rate
after DSRS                    59%a   71%         65%        95%
2-yr survival rate    
after ES                          84%a 68%         61%        85%
Child's C patients      43%            0          33%           0
Interval between bleeding
and treatment (d)    > 3-5       10-15        NR       901
Rebleeding rate after
DSRS                       3%a         14%a         19%a           2.5%a

Rebleeding rate after   
ES                      53%a         37%a         57%a        35%a

Variceal eradication
rate                    NR       46%         63%        90%
Failure to salvage         
rebleeders              17%         33%         47%        14%
Shunt for ES failure    31%            6%            7%           5% 
Global mortality rate
due to rebleeding          3%         14%         27%         16%
Global mortality rate
due to other causes     13%         16%         13%        17%

NR = Not reported; 1mean value; aP < 0.05 vs ES.
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study[5] seems to be due to the large number of  ES patients 
who underwent shunt surgery (10 out of  36 patients) with 
low operative mortality (10%). This advantage was not 
shown in the other studies[6,7]. 

The lack of  statistical difference observed in our study 
was also confirmed by meta-analysis of  the four RCTs: the 
overall risk of  death following DSRS was only marginally 
lower in comparison to that following ES (0.78 odds ratio; 
95% CI: 0.47-1.29). In this study, we found a statistically 
improved survival following DSRS with the Breslow test; 
it gives more emphasis to early deaths occurring in the ES 
group. When lengthening the follow-up period, the survival 
curves become more similar and the risk of  rebleeding 
does not increase with increasing follow-up time, while the 
appearance of  HCC heavily influenced long-term survival 
in both groups, becoming the primary cause of  death. The 
Breslow test better reflects initial results while the log-rank 
test more accurately characterizes final outcome. 

In contrast with a recent study[46], our analysis did not 
find any significant differences regarding the development 
of  HCC (44% in DSRS group vs 42% in ES group even 
though there was a higher proportion of  patients’ deaths 
due to HCC (50% of  all the causes of  death in the DSRS 
group vs 32% in the ES group). This finding should be 
interpreted cautiously since this trial was not specifically 
designed to evaluate the effect of  DSRS or ES on the 
development of  HCC. In any case, it is possible that the 
surgical access of  the DSRS could promote an HCC 
diagnosis at a more advanced stage and prevent the use of  
specific therapies for HCC, such as radiofrequency (through 
a percutaneous or a laparoscopic approach) or surgical 
resections. Another study[47] concluded that DSRS was 
not a problem preventing safe performance of  therapies 
for the HCC that developed during the follow-up period. 
On the other hand, it has been shown that patients with 
esophageal variceal bleeding who underwent ES had a 
high risk of  developing HCC with an adverse impact on 
survival[48]. Further studies are necessary to evaluate the 
correlations between the therapies for portal hypertension 
and the appearance of  HCC. Furthermore, in our analysis, 
no differences were found regarding the etiology of  liver 
cirrhosis, although it is not possible to know how many 
patients had an HCV-related cirrhosis because the test has 
only been used in our Department since 1991. Hepatitis 
C disease has assumed increasing importance over the 
past years and undoubtedly contributed to cirrhosis and 
HCC in patients with cryptogenic or alcoholic liver disease 
before serologic markers became routinely available.

Multivariate analysis by Cox’s model found that the 
only factor contributing independently to the estimation of  
prognosis was the age of  patients at the time of  inclusion 
in the study (Hazard risk: 2.339; coefficient beta: 0.849; 
T-value: 2.729). That age was a prognostic variable is not 
surprising, since it reflects a longer duration of  follow-up.

Meanwhile, in 2006, what is the lesson provided by 
the analysis of  such a long-term follow-up study? First 
of  all, although it is clear that all patients who survive a 
variceal bleeding should be treated with beta-blockers or 
endoscopic band ligation, which appears to be better than 
ES in preventing rebleeding, it is also clear that all patients 
in whom bleeding cannot be controlled or who continue to 

rebleed can be treated with salvage TIPSS or shunt surgery, 
even though some studies seem to show the superiority of  
surgical over angiographic shunt in good-risk patients[11,49]. 
Secondly, although the number of  patients who have 
uncontrolled rebleeding following beta-blockers or 
endoscopic band ligation are very few, it is important that 
there be centers with qualified surgeons who can offer 
DSRS to selected patients to guarantee long-term survival 
comparable to that obtained by liver transplantation. 
Finally, it is important to underline that, in the evaluation 
of  chronic disease with multiple complications such as 
liver cirrhosis, the time factor should be considered and 
the effect of  each therapy should also be analyzed over a 
long-term follow-up period. This work confirms that it is 
possible to perform a shunt procedure without impairing 
liver function or the prognosis of  the cirrhotic patient. 
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