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Abstract
BACKGROUND
Transjugular intrahepatic portosystemic shunt (TIPS), splenectomy plus
esophagogastric devascularization (SED) and endoscopic therapy + non-selective
β-blockers (ET + NSBB) are widely applied in secondary prevention of recurrent
gastroesophageal variceal bleeding in patients with liver cirrhosis. These different
treatments, however, have not been compared in patients with idiopathic non-
cirrhotic portal hypertension (INCPH).

AIM
To compare the outcomes of TIPS, SED and ET + NSBB in the control of variceal
rebleeding in patients with INCPH.

METHODS
This retrospective study recruited patients from six centers across China.
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Demographic characteristics, baseline profiles and follow-up clinical outcomes
were collected. Post-procedural clinical outcomes, including incidence of
rebleeding, hepatic encephalopathy (HE), portal vein thrombosis (PVT) and
mortality rates, were compared in the different groups.

RESULTS
In total, 81 patients were recruited, with 28 receiving TIPS, 26 SED, and 27 ET +
NSBB. No significant differences in demographic and baseline characteristics
were found among these three groups before the procedures. After treatment,
blood ammonia was significantly higher in the TIPS group; hemoglobin level and
platelet count were significantly higher in the SED group (P < 0.01). Rebleeding
rate was significantly higher in the ET + NSBB group (P < 0.01). Mortality was
3.6%, 3.8% and 14.8% in the TIPS, SED and ET + NSBB groups, respectively, with
no significant differences (P = 0.082). Logistic regression analysis showed that
mortality was significantly correlated with rebleeding, HE, portal thrombosis and
superior mesenteric vein thrombosis (P < 0.05).

CONCLUSION
In patients with INCPH, TIPS and SED were more effective in controlling
rebleeding than ET + NSBB, but survival rates were not significantly different
among the three groups. Mortality was significantly correlated with rebleeding,
HE and PVT.

Key words: Idiopathic non-cirrhotic portal hypertension; Transjugular intrahepatic
portosystemic shunt; Splenectomy plus esophagogastric devascularization; Endoscopic
therapy; Survival
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Core tip: This is the first study to compare outcomes of transjugular intrahepatic
portosystemic shunt, splenectomy plus esophagogastric devascularization and
endoscopic therapy plus non-selective β-blockers in the control of recurrent variceal
bleeding in patients with idiopathic non-cirrhotic portal hypertension.
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INTRODUCTION
Idiopathic non-cirrhotic portal hypertension (INCPH) is a group of hepatic diseases
characterized by portal hypertension (PHT) that occurs in the absence of cirrhosis and
with patency of hepatic and extra-hepatic portal veins[1]. The etiology of this disorder
is still unknown and differs greatly in western and eastern countries[2]. INCPH may be
caused by intestinal infection, human immunodeficiency virus infection, drugs or
toxins,  genetic  disorders  as  well  as  immunological  or  hematological  disorders[2].
Pathological changes have been recently described by the International Pathology
Study Group: obliteration of portal vein branches with or without thickening of the
wall; a portal vein from the portal tract directly abutting the periportal parenchyma;
and multiple thin-walled vascular spaces in the portal tract and thin-walled vascular
spaces of different caliber outside but in close contact with the portal tract[3].

INCPH can lead to severe clinical complications, including variceal bleeding and
sometimes ascites  and thrombosis[4].  Although hepatic  venous pressure gradient
(HVPG) in patients with INCPH is normal or slightly increased, variceal bleeding in
these patients can be fatal and needs appropriate treatment. Endoscopic therapy (ET),
including endoscopic variceal ligation (EVL) and endoscopic injection sclerotherapy
(EIS), with the addition of non-selective β-blockers (NSBBs), remains the prevalent
method  for  treatment  and  secondary  prevention  of  recurrent  gastroesophageal
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variceal bleeding in patients with INCPH[5]. Transjugular intrahepatic portosystemic
shunt (TIPS) is reported to be feasible for management of variceal bleeding in patients
with INCPH, and post-TIPS complications are fewer than in patients with cirrhosis[6,7].
Surgery including splenectomy and esophagogastric devascularization (SED) is still
widely performed in China and has fewer postoperative complications, such as portal
vein  thrombosis  (PVT),  in  patients  with  INCPH  compared  with  patients  with
cirrhosis[1].  Although  these  different  procedures  have  been  compared  in  portal
hypertension due to cirrhosis, they have not been compared in INCPH.

Therefore, we carried out this retrospective study to compare the outcomes of TIPS,
SED and ET +  NSBB in  controlling  recurrent  variceal  bleeding  in  patients  with
INCPH.

MATERIALS AND METHODS

Study patients
From 1 January 2012 to 31 December 2015, all patients diagnosed with INCPH in six
centers  were  retrospectively  studied.  This  study  was  approved  by  the  Ethics
Committee of Beijing Shijitan Hospital, Capital Medical University.

The inclusion criteria were: (1) Variceal bleeding caused by INCPH; (2) Age 18-70
years; and (3) TIPS, SED or ET + NSBB performed after the index variceal bleeding.
The patients with one or more of the following characteristics were excluded: (1)
Complicated with hepatic, vena cava or portal vein thrombosis; (2) Complicated with
malignant  tumor  in  the  liver  or  other  sites;  and (3)  Underwent  two or  all  three
procedures of TIPS, SED or ET + NSBB.

Clinical management
All patients were hospitalized due to variceal bleeding. After admission, clinical data
and  laboratory  profiles  including  routine  blood,  biochemistry  and  coagulation
function tests were recorded for each patient. Abdominal ultrasonography, computed
tomography and liver biopsy were performed. INCPH was diagnosed by clinical
manifestations,  laboratory  tests,  imaging  examination  and  liver  pathology,  as
described previously[3].

Therapeutic protocols
TIPS was performed in the Department of Interventional Therapy, Beijing Shijitan
Hospital, Capital Medical University and Department of Gastroenterology, Nanjing
Drum Tower  Hospital.  The procedure  was  performed under  local  anesthesia  or
sedation.  The right jugular vein was punctured with a 10 F sheath of the Rösch-
Uchida Transjugular Liver Access Set (Cook, Bloomington, IN, United States). The
puncture needle was advanced from the hepatic vein or vena cava into the portal vein
through the liver parenchyma, and a guide wire was placed in the portal vein. The
shunt was dilated with an angioplasty balloon of 8 mm diameter and then a covered
stent with a diameter of 8 mm was deployed. The varicose coronary gastric vein was
embolized to prevent bleeding. Angiography of the portal vein was performed again,
and the procedure was completed.

SED was performed in the Department of Hepatobiliary Surgery, The Fifth Medical
Center of PLA General Hospital and Department of General Surgery, Beijing Ditan
Hospital, Capital Medical University. Between 2012 and 2014, patients received open
SED (OSED). In a later phase of the study, due to the progress of surgical techniques,
laparoscopic SED (LSED) was performed.

ET + NSBB was performed in the Department of Gastroenterology, Beijing Youan
Hospital, Capital Medical University. NSBB was titrated to a dose that decreased
heart  rate by 25% at rest  but still  at  least  50 beats/min.  Elective EVL or EIS was
performed 1-2 wk after variceal bleeding and every 2 wk until eradication of varices.
Endoscopy was repeated 3 and 6 mo later and EVL or EIS was performed if necessary.

Follow-up of patients
The patients were followed up every 6 mo after the procedures. The clinical data were
recorded,  and  abdominal  ultrasonography  or  computed  tomography/magnetic
resonance imaging were repeated at each time point. Laboratory investigations were
also conducted at each follow-up point. Clinical events including recurrent variceal
bleeding, hepatic encephalopathy (HE), PVT, hepatocellular cancer, tumor at other
sites, and other complications were recorded. If the patient died before the 3-year
follow-up, the clinical data at the last visit were used for analysis.

Statistical analysis
Numerical data were summarized as frequencies, and continuous variables were
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shown as mean ± standard deviation. Paired-sample t  test or χ2  test was used for
comparison of numerical or quantitative data. Logistic analysis was used to identify
predictors of mortality.  Data for survival were analyzed using the Kaplan-Meier
method. P < 0.05 was considered to be significant. SPSS for Windows version 17.0
(Chicago, IL, United States) was used for statistical analysis.

RESULTS

Demographic and baseline clinical profiles
From 1 January 2012 to 31 December 2015, 125 patients in six centers were screened,
and 81 patients (59 female/22 male) were recruited according to the inclusion and
exclusion criteria. Of the 81 patients recruited, 28 patients (20 female/8 male) received
TIPS, 26 (19 female/7 male) received SED and 27 (20 female/7 male) received ET +
NSBB (P = 0.975).

No significant differences in demographic and baseline characteristics were found
among the three groups before the procedures. These included age (P = 0.776), sex (P
= 0.975), alanine transaminase (P = 0.874), albumin (P = 0.059), total bilirubin (P =
0.891), prothrombin time (P = 0.903), blood ammonia (P = 0.727), white blood cell
count (P = 0.863), hemoglobin (P = 0.559), platelet count (P = 0.889), Child-Pugh score
(P = 0.796) and Child-Pugh classification (P = 0.837, 0.848).

Procedure outcomes
TIPS, SED and ET + NSBB were successfully performed in all patients. In the TIPS
group, portal pressure gradient decreased from 29.2 ± 6.1 mmHg to 9.7 ± 5.2 mmHg
(P  <  0.01).  Total  procedure  time was  88.7  min ±  32.2  min.  In  the  SED group,  20
patients underwent OSED, and 6 underwent LSED. The mean operating time for
OSED was 126.4 ± 47.2 min, and mean operating time for LSED was 157.7 ± 58.4 min
(P = 0.078). In the ET + NSBB group, 27 patients underwent 131 upper endoscopies,
including 67 sessions of EVL and eight sessions of EIS. NSBB was given to all patients.

Clinical outcomes and complications
All patients were followed up for 3 years or till death. No significant differences were
found in  laboratory  profiles  among the  three  groups  4  wk after  the  procedures
including alanine transaminase (P = 0.067), albumin (P = 0.101), total bilirubin (P =
0.809), prothrombin time (P = 0.807) and white blood cell count (P = 0.061). However,
blood ammonia was significantly higher in the TIPS group (P < 0.01). Hemoglobin
level  and  platelet  count  increased  to  normal  range  in  the  SED group  and  were
significantly higher than in the TIPS and ET + NSBB groups (P < 0.01).

In  the  TIPS  group,  shunt  stenosis  was  found  in  4  patients  (14.2%),  and
recanalization was performed in 2 (7.1%). In the TIPS, SED and ET + NSBB groups,
the rebleeding rates were 7.1%, 11.5% and 29.6%, respectively (P < 0.01). Rebleeding
rate was significantly higher in the ET + NSBB group (P < 0.01), but no significant
difference was found between the TIPS and ET + NSBB groups (P = 0.228). HE rate
was 14.2%, 3.8% and 3.7% in the TIPS, SED and ET + NSBB groups, respectively,
which did not differ significantly among these three groups (P = 0.229).

In the TIPS, SED and ET + NSBB groups, PVT was observed in 1 (3.6%), 5 (19.2%)
and  2  patients  (7.4%),  respectively  (P  =  0.066),  and  superior  mesenteric  vein
thrombosis  (SMVT)  was  observed  in  1  (3.6%),  3  (11.5%)  and  2  patients  (7.4%),
respectively (P = 0.126). No significant differences were found among the 3 groups.

Accumulated mortality was 3.6%, 3.8% and 14.8% in the TIPS, SED and ET + NSBB
groups,  respectively,  with no significant difference among the three groups (P  =
0.082). Logistic regression analysis showed that mortality was significantly correlated
with rebleeding, HE, PVT and SMVT (P < 0.05). Kaplan-Meier analysis is shown in
Figures 1 and 2.

DISCUSSION
This study compared different treatments for controlling variceal bleeding in patients
with INCPH. TIPS and SED were superior to ET + NSBB for secondary prevention of
variceal bleeding but not in improving survival.

Although TIPS has been compared with ET and SED in patients with PHT due to
liver cirrhosis[8,9], different treatment options and outcomes have not been compared
in patients with INCPH[6,7]. We found that in patients with INCPH, TIPS and SED
were more effective than ET + NSBB,  with the latter  being recommended as the
treatment of choice by most clinical guidelines (Baveno VI).
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Figure 1

Figure 1  Kaplan-Meier analysis of survival following idiopathic non-cirrhotic portal hypertension treated with
transjugular intrahepatic portosystemic shunt, splenectomy plus esophagogastric devascularization and
endoscopic therapy + non-selective β-blockers. TIPS: Transjugular intrahepatic portosystemic shunt; SED:
Splenectomy plus esophagogastric devascularization; ET + NSBB: Endoscopic therapy + non-selective β-blockers.

In the current study, we found that patients with INCPH had better outcomes than
patients  with  cirrhosis  because  of  well-preserved  liver  function.  Death  was
significantly correlated with variceal rebleeding, HE and PVT. In contrast, previous
studies showed that the most common causes of death in patients with cirrhosis were
hepatocellular cancer, liver failure and systemic infection[9,10]. This difference may be
explained by the fact that liver function is normal or nearly normal, so liver failure is
barely observed in patients with INCPH[11].

HE is a common complication of TIPS in patients with cirrhosis. In our study, post-
TIPS HE rate in INCPH was significantly lower than that in patients with cirrhosis (up
to 50%)[8]. Again, this may also have been caused by better liver function reserve in
patients  with  INCPH than in  those  with  cirrhosis.  However,  logistic  regression
analysis did show that HE after TIPS was associated with mortality.

SED has been reported to have similar efficacy for controlling rebleeding as TIPS in
patients with Child-Pugh Class A and B cirrhosis[12]. Our study also showed that SED
and TIPS had similar efficacy in controlling rebleeding in patients with INCPH, with
all of the patients having liver function reserve of Child-Pugh Class A or B.

Postoperative PVT or SMVT is the main limitation of SED, which is still widely
performed in China for secondary prophylaxis of variceal bleeding. Thrombosis can
occur in 40%-50% patients with cirrhosis after SED, and high risk of PVT might be
associated with hypercoagulability[13]. In our study, postoperative thrombosis rate in
patients with INCPH was lower than that reported in patients with cirrhosis, and this
might be due to normal coagulation and anti-coagulation status in patients with
INCPH. However, mortality was significantly correlated with PVT and SMVT, which
was higher in the SED group. Therefore,  a future study with a larger number of
patients may be needed to confirm whether thrombosis is a predictor of mortality.

In conclusion, in patients with INCPH, both TIPS and SED were more effective in
controlling rebleeding than ET + NSBB was, but survival rates were not significantly
different among the three procedures. Mortality was significantly correlated with
rebleeding, HE and PVT.
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Figure 2

Figure 2  Kaplan-Meier analysis of survival following idiopathic non-cirrhotic portal hypertension with different complications. A: Rebleeding; B: Hepatic
encephalopathy; C: Portal vein thrombosis; D: Superior mesenteric vein thrombosis. HE: Hepatic encephalopathy; PVT: Portal vein thrombosis; SMVT: Superior
mesenteric vein thrombosis.

ARTICLE HIGHLIGHTS
Research background
Different treatment strategies for recurrent gastroesophageal variceal bleeding in patients with
liver cirrhosis include transjugular intrahepatic portosystemic shunt (TIPS), splenectomy plus
esophagogastric devascularization (SED) and endoscopic therapy + non-selective β-blockers (ET
+ NSBB). These three treatments have not been compared in idiopathic non-cirrhotic portal
hypertension (INCPH).

Research motivation
The motivation of this study was to provide suggestions for clinical practitioners when treating
patients with INCPH.

Research objectives
This study compared the outcomes of  TIPS,  SED and ET + NSBB in the control  of  variceal
rebleeding in patients with INCPH.

Research methods
This study retrospectively recruited patients from six centers across China. Clinical data and
outcomes  were  collected.  Complications  including  incidence  of  rebleeding,  hepatic
encephalopathy (HE),  portal  vein thrombosis (PVT) and mortality rates were compared in
different groups.

Research results
Eight-one patients were recruited, with twenty-eight receiving TIPS, twenty-six SED and twenty-
seven ET + NSBB. Rebleeding rate was significantly higher in the ET + NSBB group (P < 0.01).
Mortality was 3.6%, 3.8% and 14.8% in the TIPS, SED and ET + NSBB groups, respectively, and
the differences were not significantly different (P = 0.082). Logistic regression analysis showed
that mortality was significantly correlated with rebleeding, HE, portal thrombosis and superior
mesenteric vein thrombosis (P < 0.05).
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Research conclusions
In patients with INCPH, TIPS and SED were more effective in controlling rebleeding than ET +
NSBB, but survival rates were not significantly different among the three groups. Mortality was
significantly correlated with rebleeding, HE and PVT.

Research perspectives
This study showed that TIPS and SED were more suitable in controlling rebleeding in patients
with INCPH. In the future, more patients should be included and the follow-up period should be
prolonged to examine further the long-term results.
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