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AbstrACt
Introduction Gastro- oesophageal variceal bleeding is 
one of the most common and severe complications with 
high mortality in cirrhotic patients who developed portal 
hypertension. Hepatic venous pressure gradient (HVPG) 
is a globally recommended golden standard for the portal 
pressure assessment and an HVPG ≥16 mm Hg indicates 
a higher risk of death and rebleeding. This study aims to 
compare the effectiveness and safety of splenectomy and 
pericardial devascularisation (laparoscopic therapy) plus 
propranolol and endoscopic therapy plus propranolol for 
variceal rebleeding in cirrhotic patients with HVPG between 
16 and 20 mm Hg.
Methods and analysis This is a multicenter, randomised, 
controlled clinical trial. Participants will be 1:1 assigned 
randomly into either laparoscopic or endoscopic groups. 
Forty participants whose transjugular HVPG lies between 
16 and 20 mm Hg with a history of gastro- oesophageal 
variceal bleeding will be recruited from three sites in 
China. Participants will receive either endoscopic therapy 
plus propranolol or laparoscopic therapy plus propranolol. 
The primary outcome measure will be the occurrence 
of gastro- oesophageal variceal rebleeding. Secondary 
outcome measures will include overall survival, occurrence 
of hepatocellular carcinoma, the occurrence of venous 
thrombosis, the occurrence of adverse events, quality of 
life and tolerability of treatment. Outcome measures will be 
evaluated at baseline, 12 weeks, 24 weeks, 36 weeks, 48 
weeks and 60 weeks. Multivariate COX regression model 
will be introduced for analyses of occurrence data and 
Kaplan- Meier analysis with the log- rank test for intergroup 
comparison.
Ethics and dissemination Ethical approval was obtained 
from all three participating sites. Primary and secondary 

outcome data will be submitted for publication in peer- 
reviewed journals and widely disseminated.
trial registration number NCT03783065; Pre- results.
trial status Recruitment for this study started in 
December 2018 while the first participant was randomised 
in January 2019. Recruitment is estimated to stop in 
October 2019.

IntroduCtIon
Cirrhosis is the result of multiple liver 
diseases and is accounted as a dynamic 
process.1 Portal hypertension is a vital event 
in the natural progression of cirrhosis that 
is responsible for decompensating events, 

strengths and limitations of this study

 ► This study is the first trial that concentrates on the 
best management on prevention of rebleeding for 
cirrhotic patients with hepatic venous pressure gra-
dient between 16 and 20 mm Hg.

 ► This trial is the first one to compare the effective-
ness of laparoscopic therapy plus propranolol to en-
doscopic therapy plus propranolol recommended by 
international guidelines.

 ► The surgical procedure involved in this study em-
ploys minimally invasive laparoscopy instead of 
a conventional operation, minimising trauma and 
complications.

 ► Limitations of this trial include the lack of accessible 
data for sample size estimation, potential influence 
in applicability in other countries due to aetiological 
differences and the relatively short follow- up period.
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Figure 1 Flowchart for study design.

such as gastro- oesophageal variceal bleeding, ascites 
and hepatic encephalopathy. Gastro- oesophageal varices 
could be seen in about 50% of cirrhotic patients and 
those who developed variceal bleeding face a mortality 
of 5%–20%.2 3 Thus, the stratification and applicable 
secondary prevention for patients with high risk is of 
great clinical significance.

Hepatic venous pressure gradient (HVPG) is the differ-
ence between the wedged hepatic venous pressure and 
free hepatic venous pressure.4 Eliminating the influence 
of abdominal pressure, HVPG is currently the most widely 
accepted reflection of portal pressure and has been 
demonstrated to have good performances in risk stratifi-
cation3 5 and predicting the response to treatments.6 7 An 
HVPG over 12 mm Hg suggests the occurrence of gastro- 
oesophageal variceal bleeding.8 Patients with HVPG over 
16 mm Hg face a higher risk of death8–11 and rebleeding,6 
while an HVPG over 20 mm Hg predicts failure to control 
bleeding, early rebleeding and death due to acute vari-
ceal haemorrhage.12 13 Currently, international guide-
lines recommend endoscopic therapy combined with 
non- selective beta- blockers to be the first- line therapy of 
secondary prevention for cirrhotic patients with gastro- 
oesophageal variceal bleeding.3 5 Nevertheless, patients 
with high HVPG still suffer from the risk of treatment 
failure. Recent years, early transjugular intrahepatic 
portal- systemic shunts are recommended as a better 
choice for patients with HVPG ≥20 mm Hg,14 15 while 
there still lacks a strong evidence to determine the best 
method for patients with HVPG between 16 and 20 mm 
Hg.

Splenectomy and pericardial devascularisation, first 
performed by Hassab,16 17 is a promising surgical proce-
dure for cirrhotic patients with gastro- oesophageal 

variceal bleeding, especially for those with hypersplenism. 
With the rapid advance of laparoscopic techniques, since 
the first laparoscopic splenectomy was reported in 1991,18 
postoperational complications which used to be a major 
concern of Hassab’s operation have been cut down to a 
great extent due to less invasive procedures.19 Laparo-
scopic splenectomy and pericardial devascularisation 
(laparoscopic therapy) have been widely accepted for 
variceal bleeding in Asia- Pacific countries, where the 
predominant aetiology of cirrhosis is hepatitis B virus 
infection20 combined with very high occurrence of hyper-
splenism.21 However, there haven’t been any prospective 
trials comparing the effectiveness of laparoscopic therapy 
plus propranolol to the internationally recommended 
first- line therapy. Also, the precise indication to perform 
laparoscopic therapy is still unclear.

In this study, the outcomes of recruited patients whose 
HVPG lies within 16–20 mm Hg will be compared to 
explore the optimised management. Taking into consid-
eration the preferred performance of HVPG in risk strati-
fication and the lack of prospective study in the long- term 
performance of laparoscopic therapy, this trial will be 
meaningful for both the extension of HVPG risk strati-
fication and the clarification of laparoscopic therapy 
indication.

objectives
The aim of this trial is to assess the effectiveness and safety 
of laparoscopic therapy plus propranolol as first- line 
therapy of variceal rebleeding prevention for cirrhotic 
patients whose transjugular HVPG lies between 16 and 
20 mm Hg with gastro- oesophageal variceal bleeding 
compared with endoscopic therapy plus propranolol. The 
primary outcome will be variceal rebleeding. Secondary 
outcomes include death, hepatocellular carcinoma, 
venous thrombosis, adverse events, quality of life and 
tolerability of treatment. We hypothesise that:
1. Compared with endoscopic therapy plus propranolol, 

laparoscopic therapy plus propranolol is more effec-
tive in reducing variceal rebleeding.

2. Participants receiving laparoscopic therapy plus pro-
pranolol show non- inferior overall survival over those 
receiving endoscopic therapy plus propranolol.

3. Participants receiving laparoscopic therapy plus pro-
pranolol show the lower occurrence of hepatocellular 
carcinoma over those receiving endoscopic therapy 
plus propranolol.

MEthods And AnAlysIs
study design
This study is a multicenter, prospective, randomised 
controlled clinical trial. The overview of the study process 
is illustrated in figure 1. After being screened for eligi-
bility and measurement of HVPG, the participants will be 
randomly allocated to the laparoscopic group or endo-
scopic group. After the operative intervention, there will 
be a 60- week follow- up period. All tests and interventions 
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will be performed at three involved centres in China: 
(1) Shunde Hospital, Southern Medical University, (2) 
Xingtai People’s Hospital and (3) The First Hospital of 
Lanzhou University.

Eligibility criteria
Inclusion criteria
Eligible participants should be (a) aged between 18 and 
75 years, (b) clinically and/or pathologically diagnosed 
cirrhosis with portal hypertension, (c) with a history of 
gastro- oesophageal variceal bleeding (melena, hematem-
esis, etc), without receiving splenectomy or any secondary 
prevention, (d) screened with transjugular HVPG between 
16 and 20 mm Hg after hospitalisation, (e) with Eastern 
Cooperative Oncology Group score ≤2 and Karnofsky 
Performance Status (KPS) score ≥60 during screening, 
(f) assessed to be Child- Pugh class A or B and (g) volun-
tarily participate in the study and able to provide written 
informed consent and able to understand and willing to 
comply with the requirements of the study.

Exclusion criteria
Those who conforms to any of the following would be 
excluded: (a) pregnant or breastfeeding women, (b) with 
prior known or suspected malignancy (hepatocellular 
carcinoma, cholangiocarcinoma, etc), (c) with limited 
coagulation situation (Quick <50%, partial thrombo-
plastin time >50 s, platelet count <5 × 109 or qualitative 
platelet dysfunction that affects conglutination function 
of congenital (Bernard- Soulier syndrome, Glanzmann 
thrombasthenia, storage pool disease, aspirin- like defects, 
platelet- type von Willebrand disease, etc) or acquired 
(medication or other systemic diseases) causes), (d) with 
massive ascites, (e) assessed to be Child- Pugh class C, (f) 
refusing or inadequate for transjugular HVPG measure-
ment, (g) with active bleeding on screening, (h) patients 
with recurrent bleeding and (i) with other situations 
whose existence judged inadequate for participation by 
the investigators.

recruitment
Recruitment has started in December 2018 and will 
continue until the intent sample size has been reached. 
Participants (n=40) from China are recruited in three 
sites through (1) posters, which show the condition of the 
trial, (2) social media (ie, websites and WeChat) and (3) 
the advice of the doctors.

Patient and public involvement
Patients and public were not involved in the design and 
development of the study.

randomisation
Eligible patients will be randomly allocated (1:1) to 
either the laparoscopic group or the endoscopic group 
after signing on an informed consent, before which the 
patients will be informed about the trial in detail. The 
groups will be stratified by Child- Pugh class, age (≤60 
years or >60 years) and gender. For the randomisation, 

the randPack package of R software (R Project for Statis-
tical Computing, Vienna, Austria) will be introduced. 
The randomisatio will be generated by a statistician inde-
pendent of the study.

hVPG measurement
Transjugular HVPG measurement will be performed for 
all participants when screening for eligibility by experi-
enced interventional radiologists. The procedure will be 
performed using a balloon catheter with a pressure trans-
ducer at the tip (Edwards Lifesciences, Irvine, California). 
At first, a zero measurement will be made with the trans-
ducer open to the air. After transjugular catheterisation, 
free hepatic venous pressure will be measured in the right 
hepatic vein at about 1–3 cm from the inferior vena cava. 
Then, the right hepatic vein will be occluded completely 
by the inflated balloon, after which will the wedged 
hepatic venous pressure be measured. The measurement 
will be continued until the pressure reaches a plateau. 
Measurements will be performed in at least triplicate, 
and the average value will be used. HVPG is the differ-
ence between wedged hepatic venous pressure and free 
hepatic venous pressure.

operative interventions
All operative interventions will be performed by trained 
and experienced specialists affiliated to the university 
centres. Doppler ultrasonography, CT, ECG and esoph-
agogastroduodenoscopy will be performed routinely 
preoperation.

Participants assigned to the laparoscopic group will 
undergo laparoscopic therapy within 48 hours after 
randomisation. Laparoscopic therapy will be performed 
as previously described.20 General anaesthesia will be 
applied to all participants. Major procedures of the oper-
ation include splenectomy and the dissection and ligation 
of short gastric vessels, posterior gastric vessels and all 
branches of proximal lesser curvature, cardia and lower 
6–8 cm part of abdominal oesophagus from the stomach 
coronary vein. During the process of devascularisation, 
the high oesophageal branches and heterotopic high 
oesophageal branches will be carefully screened.

Participants assigned to the endoscopic group will 
undergo initial endoscopic therapy within 48 hours after 
randomisation. Candidate procedures for endoscopic 
therapy include endoscopic variceal ligation (EVL), 
cyanoacrylate glue injection and sclerotherapy. The deci-
sion of which procedure to adopt will be made by the 
experienced specialist according to the condition of the 
participant, while EVL will be considered the first option 
as recommended by guidelines.3 5 Treatments will be 
performed again every 1–2 week until completely eradi-
cation of varices.

Propranolol oral administration
Participants assigned to both groups will begin to receive 
propranolol after the randomisation. Propranolol shall be 
administrated orally while monitoring the heart rate and 
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Table 1 Assessments and time points

Assessment

Time points

Preoperation Postoperation 12 weeks 24 weeks 36 weeks 48 weeks 60 weeks

HVPG measurement x

Laboratory tests x x x x x x

Colour Doppler ultrasound x

Liver stiffness x

CT x

Esophagogastroduodenoscopy x x

ECG x

QOL   x x x x x

KPS   x x x x x

HVPG, hepatic venous pressure gradient; KPS, Karnofsky Performance Status; QOL, quality of life.

blood pressure daily, starting from 20 to 40 mg two times 
per day and adjusting every 2 or 3 days (maximum dose: 
320 mg/day for participants without ascites, 160 mg/day 
for participants with ascites) to achieve a resting heart 
rate of 55–60 beats/min while the systolic blood pressure 
maintains >90 mm Hg.5 The dose can always be adjusted 
according to the response on participants.

outcomes and assessments
Primary outcome
In order to compare the effectiveness of laparoscopic 
group with the endoscopic group, the primary outcome 
of the study is set to be variceal rebleeding. Endpoints will 
be 1- year rebleeding rate and rebleeding time.

Secondary outcomes
Secondary outcomes include death, hepatocellular carci-
noma, venous thrombosis, adverse events, quality of life 
and tolerability of treatment. Following endpoints will be 
applied, respectively: (1) overall survival, (2) the occur-
rence of hepatocellular carcinoma, (3) the occurrence of 
venous thrombosis, (4) the occurrence of adverse events, 
(5) quality of life (QOL) score and (6) KPS score. The 
occurrence of adverse events, QOL score and KPS score 
are treated as the reflection of safety and tolerability of 
treatment. Length stay and intrahospital mortality will be 
recorded also to this end and treated as outcome candi-
dates. Also, serum markers will be introduced for monitor 
of change on liver functions and compared between two 
groups.

Assessments
Time points of involved assessments to be performed are 
outlined in table 1. For participants allocated to either 
the groups, the following assessments will be performed 
and corresponding data will be collected:
1. Demographic characteristics including gender, 

height, weight, date of birth and ethnic.
2. Transjugular measurement of HVPG.
3. Disease history with a clear record about the number 

of occurrence of gastro- oesophageal variceal bleeding 

and other complexes including ascites, spontaneous 
bacterial peritonitis, hepatic encephalopathy, elec-
trolyte imbalance, portal venous thrombosis, hepato-
renal syndrome, hepatopulmonary syndrome and so 
on.

4. Clinical diagnosis and aetiology for cirrhosis.
5. Laboratory test results including red blood cells, 

white cell count, haemoglobin, blood ammonia, 
platelet count, prothrombin time, activated partial 
thromboplastin time, international normalised ratio, 
total bilirubin, direct and indirect bilirubin, gluta-
mine transferase, alanine aminotransferase, aspartate 
aminotransferase, albumin and serum creatinine.

6. Colour Doppler ultrasound results including the gen-
eral condition of spleen and liver, spleen diameter, 
portal vein diameter, portal vein velocity, splenic vein 
velocity, splenic venous reflux, cardiac output, left 
ventricular ejection fraction and heart output.

7. Liver stiffness and spleen stiffness assessed by 
FibroTouch or FibroScan.

8. Abdominal CT scans.
9. Esophagogastroduodenoscopy results including the 

location, classification, diameter of varices and red 
signs.

10. ECG results.
11. Child- Pugh score and classes.
12. Model for end- stage liver disease (MELD) score.
13. QOL score.
14. KPS score.
15. Adjustment records of dosage of propranolol.
16. Adverse events and severe adverse events of any cause.
17. Length stay.

On occurrence of the first variceal rebleeding after the 
operative intervention, the following data will be addi-
tionally collected:
1. Cause of rebleeding.
2. Time of rebleeding since enrolment.
3. Treatment and outcome of the rebleeding.

On death of a participant, the following data will be 
additionally collected:

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2019-030960 on 23 June 2020. D

ow
nloaded from

 

http://bmjopen.bmj.com/


5Shao R, et al. BMJ Open 2020;10:e030960. doi:10.1136/bmjopen-2019-030960

Open access

Table 2 Variceal rebleeding rates in cirrhotic patients with portal hypertension bleeding treated by endoscopic therapy plus 
propranolol or laparoscopic therapy: a review of 12 studies

Laparoscopic therapy Endoscopic therapy plus propranolol

First author, year Patients (n) Rebleeding, n (%) First author, year Patients (n) Rebleeding, n (%)

Zheng, 201829 250 9 (3.6) Lv, 201822 25 13 (52)

Bai, 201728 40 2 (5) Holster, 201623 35 10 (28.6)

Bao, 201730 76 19 (25) Luo, 201524 36 21 (58.3)

Cheng, 201420 204 7 (3.4) Hung, 201225 47 22 (46.8)

Jiang, 200931 26 0 (0) Sauer, 200226 40 12 (30)

Wang, 200832 22 0 (0%) Rössle, 199727 62 29 (46.8)

1. Time of death since enrolment.
2. Cause of death.

sample size estimation
No study has yet compared the outcome between cirrhotic 
patients with gastro- oesophageal variceal bleeding 
receiving either laparoscopic therapy or endoscopic 
therapy. Also, because of the lack of study restricting 
HVPG baseline level and studies about laparoscopic 
therapy plus propranolol oral administration, the sample 
size is determined based on pooled data of variceal 
rebleeding rate of several studies including endoscopic 
therapy plus propranolol oral administration or laparo-
scopic therapy. The variceal rebleeding rate of endoscopic 
therapy plus propranolol oral administration is estimated 
by six randomised controlled trials (table 2).22–27 The vari-
ceal rebleeding rate of laparoscopic therapy is estimated 
by six retrospective studies (table 2).20 28–32 Pooled rates of 
variceal rebleeding for the endoscopic group and laparo-
scopic group are 44% and 6%, respectively. Considering 
a type I error rate (α) of 5% and a type II error rate (1−β) 
of 20% and a dropout rate of 10%, the calculated sample 
size for this trial is 40.

safety
Laparoscopic therapy is accepted and performed in Asia- 
Pacific countries, while endoscopic therapy is generally 
implemented worldwide. Both surgical interventions 
showed low risks of severe adverse events. Possible risks 
related to interventions include adverse events related 
to HVPG measurement (including but not limited to 
arrhythmia, allergy, intraoperative haemorrhage and 
ecchymoma), endoscopic therapy (including but not 
limited to nausea, vomit, fervescence, esophagostenosis, 
oesophageal ulcer, dysphagia and early rebleeding), lapa-
roscopic therapy (including but not limited to intraop-
erative haemorrhage, portal vein thrombosis, subphrenic 
infection, pancreatic fistula and early rebleeding) and 
side- effects of propranolol. Participants and whose rela-
tives will be able to contact the study team when any 
severe adverse event or disease complication occurs. The 
participants who rebled will receive proper treatments 
according to the recommendations of the Baveno VI 

guideline3 as soon as feasible. Liver transplantation will 
be performed in an expedite manner in cases it is needed.

The following data will be recorded when an adverse 
event occurs:
1. The exact kind of adverse event.
2. The starting, ending and reporting time of the adverse 

event.
3. The severity of the adverse event.
4. Treatment and outcome of the adverse event.

Adverse events will be documented and reported to 
the investigators and ethics board of the involved centre 
in 48 hours. Severe adverse events will be documented 
and reported to the investigators and ethics board of the 
involved centre, principle investigator and supervision 
departments required by good clinical practice (GCP) 
immediately.

data management
For imaging data, the electronic form images will be 
collected. Other raw data will be recorded in the written 
form case report form when collecting, and an electronic 
form copy will be saved afterwards. All electronic data will 
be kept by a member of the study team without direct 
clinical contact with any of the centres. All written form 
data will be stored in cabinets with lock permitting access 
for only investigators. All data will be kept for 25 years 
after publication and destroyed after then.

statistical analyses
Statistical analyses will be performed in intention- to- 
treat cases. A case will be censored when the participant 
received liver transplantation. Subgroup analysis will be 
performed for Child- Pugh class A and class B patients. 
Continuous variables will be shown as mean (±SE) or 
median (range). No interim analyses will be conducted 
on the primary outcome. Multivariate COX regression 
model including age, sex, platelet, HVPG, aspartate 
aminotransferase, alanine aminotransferase, albumin, 
total bilirubin, MELD score and Child- Pugh score as 
confounders will be introduced for analyses of variceal 
rebleeding and survival, while applying Kaplan- Meier 
analysis with the log- rank test for intergroup comparison. 
Occurrence data including variceal rebleeding, overall 
survival, hepatocellular carcinoma and portal venous 

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2019-030960 on 23 June 2020. D

ow
nloaded from

 

http://bmjopen.bmj.com/


6 Shao R, et al. BMJ Open 2020;10:e030960. doi:10.1136/bmjopen-2019-030960

Open access 

thrombosis will be compared using the χ2 test. The occur-
rence of all adverse events will also be collected, described 
and compared using the χ2 test overall and specifically. 
For data with repeated measurements including QOL 
score, KPS score and laboratory tests results, repeated 
measures Analysis of variance will be applied. Student’s 
t- test or Wilcoxon rank- sum test (for continuous data) 
and χ2 test or Fisher’s exact test (for discrete variable) will 
be applied for analyses of other unmentioned outcomes. 
All results will be presented with 95% CIs.

dIsCussIon
To the best of our knowledge, this study is the first to 
compare the effectiveness and safety of laparoscopic 
therapy plus propranolol with endoscopic therapy plus 
propranolol, the first- line therapy recommended by inter-
national guidelines,3 5 under an HVPG- guided manner. 
The risk stratification performance of HVPG has been 
receiving more concentration and several attempts have 
been made on HVPG- guided therapy.33 34 By introducing 
HVPG restriction as an eligibility criterion, this study 
targets the population that faces a high risk of variceal 
rebleeding and death6 8–11 better, enabling exploration of 
better management for these patients as well as the exten-
sion of clinical performance of HVPG.

The first splenectomy and pericardial devascularisation 
were performed by Hassab in 196435 and modified by Qiu 
Fazu in 1981.36 Benefitted from the rapid development of 
laparoscopic equipment and techniques, surgical proce-
dures for variceal bleeding are becoming decreasingly 
invasive and also with much lower occurrence of adverse 
events.20 29 37–39 Such laparoscopic therapy has been 
accepted as one of the most commonly used methods 
for variceal bleeding in Asia- Pacific countries. Pericardial 
devascularisation and splenectomy increase the blood 
flow of the hepatic artery while lower portal pressure 
and ameliorate leucopenia and thrombocytopenia. Thus, 
laparoscopic therapy is considered an effective method 
for variceal bleeding while benefitting liver function with 
satisfying performance on long- term survival and the 
general condition of patients. However, it is also reported 
to be correlated with high occurrence of portal venous 
thrombosis40 and exacerbation of portal hypertensive 
gastropathy.41 Therefore, a multicenter prospective study 
about laparoscopic therapy will provide valuable informa-
tion for the clarification of its influence on the overall 
outcome.

Endoscopic therapy plus non- selective beta- blockers 
is recommended as the first- line therapy and widely 
served as control groups in many studies.22–27 42 On the 
contrary, studies about laparoscopic therapy are mainly 
single- arm20 32 43 or compared with variants and other 
surgeries.28–31 40 44 45 To the best of our knowledge, there 
haven’t been any trials about laparoscopic therapy using 
endoscopic therapy plus non- selective beta- blockers as 
controls. Thus, this study will also provide data with better 
comparability to other commonly used therapies.

Still, this study has several limitations. First, this is the 
first prospective study investigating the HVPG- guided 
therapeutic effect of laparoscopic therapy plus propran-
olol and endoscopic therapy plus propranolol. The lack of 
enough previous studies may lead to deviations in sample 
size estimation. Second, the major cause of cirrhosis 
of the target population of this study is the hepatitis B 
virus infection while it is more complex in American and 
European countries. Differences in aetiology may bring 
problems in applicability. Third, the period of follow- up 
in this study is set to be about 1 year, which may not be 
enough to thoroughly unfold the long- term effect of lapa-
roscopic therapy, the occurrence of hepatocellular carci-
noma, especially. Patients with HVPG higher than 10 mm 
Hg suffer from a sixfold- increased incidence of hepato-
cellular carcinoma.46 Due to the effect of lower portal 
pressure of laparoscopic therapy, we expect a decrease 
in the incidence of hepatocellular carcinoma. We may 
not be likely to observe this difference owing to the short 
designed follow- up duration. However, follow- up will still 
be continued for the participants after the end of this 
study, somehow making up for this drawback.

EthICs And dIssEMInAtIon
Ethical approval was obtained from the ethics committee 
of Shunde Hospital, Southern Medical University, the 
ethics committee of Xingtai People’s Hospital, and the 
ethics committee of The First Hospital of Lanzhou Univer-
sity. Any modifications in protocol will be done under the 
premise of adequate communication and approval. All 
interventions and assessments included in this trial will 
be in full compliance with GCP.

Before the allocation, all participant candidates will be 
fully informed about the purpose, process and possible 
consequences of the trial. Before any treatment, the 
participants will be informed about the interventions they 
will undergo and the interventions will not be applied 
before a written informed consent signed by the partici-
pants themselves is provided.

The result of this trial (CHESS1803) will be presented 
at national and international conferences and published 
in peer- reviewed journals.
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