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Abstract: Objectives: To evaluate the therapeutic effects and complications of simplified pericardial devasculariza-
tion for patients with portal hypertension. Methods: By means of prospective study, 212 patients who underwent 
simplified pericardial devascularization (Group A) and 309 patients who underwent traditional pericardial devas-
cularization (Group B) were followed up from 2003’ to 2011’. Results were performed with the general condition 
of the patients and the incidence of complications to assess the value of the two operating methods. Results: The 
operating time was 1.0-3.83 hours (mean 1.94 ± 0.32 hours) in Group A versus 1.67-4.50 hours (mean 2.86 ± 0.40 
hours) in Group B. The amount of bleeding, postoperative hospital stay and hospitalization expenses were 110-500 
ml (mean 224.81 ± 78.44 ml), 7-22 days (mean 10.41 ± 4.01 days) and 15700-27500 yuan with an average of 
19300 ± 1600 yuan in Group A and 200-700 ml (mean 423.50 ± 85.19 ml), 9-32 days (mean 14.76 ± 4.52 days) 
and 18700-44500 yuan with an average of 23400 ± 2200 yuan in Group B. In September 2012’, successful follow-
up was completed for 438 patients, of which, 181 underwent the simplified devascularization with 31 patients lost 
(follow-up rate 85.4%). Meanwhile, 257 patients in Group B were followed up completely and 52 patients were lost 
(follow-up rate 83.2%). The follow-up time ranged from 1 to 9.5 years and the average time was 5.03 ± 2.13 years. 
The mortality, rebleeding rate, rate of hepatic encephalopathy, rate of ascites and the incidence of gastric fistula 
and (or) esophageal fistula were 6.1%, 6.1%, 1.7%, 8.3% and 0 in Group A versus 14.0%, 15.2%, 4.3%, 17.7% and 
3.1% in Group B. Conclusions: The final results suggested that simplified pericardial devascularization performed 
more effectively and conveniently than the traditional method, depending on the mitigated operative wound and 
the shortened operation time. We concluded that simplified pericardial devascularization was better in treatment of 
portal hypertension compared than the traditional method.
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Introduction

Surgical treatments for portal hypertension 
mainly include portosystemic shunt, devascu-
larization, interventional therapy and liver 
transplantation. The most important methods 
are portosystemic shunt and devascularization 
[1]. Although portosystemic shunt reduces por-
tal pressure, the portal blood flow will be 
reduced after operation, which can cause pro-
gressive attenuation of liver function and asso-
ciate with hepatic encephalopathy. These can 
reduce the quality of patients’ lives and cause 
a amount of patients’ death due to hepatic fail-
ure [2]. Compared with the shunt, the advan-

tage of devascularization is not to reduce portal 
blood flow, which will not affect the liver nutri-
tion or lead to liver function impairment. 
Therefore, the patients with portal hyperten-
sion will have better quality of lives after devas-
cularization [3].

We sum up the experiences and simplify the 
surgical procedure of devascularization, which 
is simpler and can shorten the operation time 
obviously. In order to evaluate the long-term 
effects of the simplified pericardial devascular-
ization, all the patients we observed were divid-
ed into two groups: 212 patients with portal 
hypertension who undergo simplified pericardi-
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al devascularization & splenectomy (Group A) 
and 309 patients with portal hypertension who 
undergo traditional pericardial decasculariza-
tion & splenectomy (Group B) from 2003’ to 
2011’. 

Materials and methods

Patients

General information: 212 patients, who under-
went simplified pericardial devascularization & 
splenectomy, were selected in the simplified 
group (Group A) and 309 patients, who under-
went traditional simplified pericardial devascu-
larization & splenectomy, were selected in the 
traditional group (Group B). All patients includ-
ed were hospitalized in the Second Affilited 
Hospital of Xi’an Jiaotong University with portal 
hypertension from 2003’ to 2011’. Of the 521 
patients, 313 patients were male (60.1%) and 
208 patients were female (39.9%). The age 
ranged from 18 to 79 years (mean age 48.41 ± 
11.63 years). In Group A, there were 121 
patients male (57.1%) and 91 female (42.9%) 
and the age ranged from 18 to 77 years (mean 
age 47.26 ± 12.06 years). In Group B, there 
were 192 patients male (62.1%) and 117 
patients female (37.9%) and the age ranged 
from 24 to 79 years (mean age is 49.16 ± 
11.23 years).

Of all the patients observed, 464 patients had 
viral liver cirrhosis (89.1%), 5 patients had auto-
immune liver cirrhosis (1.0%), 36 patients have 
alcoholic liver cirrhosis (6.9%), 6 patients had 
cholestatic liver cirrhosis (1.2%) and 10 
patients had drug-induced liver cirrhosis (1.9%). 
In terms of the preoperative liver function 
grade, there were 212 patients in Child A, 279 
patients in Child B and 43 patients in Child C. 
All the patients had hematemesis and/or hema-
tochezia history and 421 patients had bloody 
diarrhea (80.8%). In addition, preoperative gas-
troscopy showed that 233 patients had moder-
ate esophageal varices and 288 patients had 
severe esophageal varices.

Surgery

Operation method of simplified pericardial 
devascularization & splenectomy: ① Take the 
left costal margin curved incision after the 
anesthesia; ② Take a abdominal exploration 
and remove spleen; ③ Interrupt but not ampu-

tate the left gastric vessel in transfixion meth-
od and sew the gastic vein, esophageal vein 
and high esophageal vein in 1 cm length along 
the lesser gastric curvature; ④ Sew the poste-
rior peritoneum for hemostasis; ⑤ Close the 
peritoneal cavity routinely.

Follow up

All patients were followed up once every 6 
months. During this time, the patients could 
return to our hospital for re-examination when 
special cases happened. Examination parame-
ters included observing survival, rehaemorrha-
gia, hepatic encephalopathy, ascites, the blood 
routine, liver function, ultrasound and gastros-
copy, etc. Postoperative rehaemorrhagia was 
defined as hematemesis, hematochezia or 
melena, which appeared two weeks after oper-
ative. Postoperative encephalopathy was mean 
that the patient’s clinical manifestations  
contained unresponsive, spirit scattered, per- 
sonality changes, behavioral disorders and 
disorientation.

Statistical analysis
_
x  ± s was used to express the data and analysis 
of variance (ANOVA) was used for statistical 
analysis. Statisticians at the Department of 
General Surgery of the Second Affilited Hospital 
of Xi’an Jiaotong University performed the 
statistical analyses using the SPSS13.0 system 
(SPSS Inc. Chicago, IL, USA). Differences were 
considered statistically significant with P < 
0.05.

Results

Patient clinicopathologic characteristics

521 patients hospitalized in the Second Affilited 
Hospital of Xi’an Jiaotong University with portal 
hypertension from 2003’ to 2011’ were includ-
ed, of which, 313 were male (60.1%) and 208 
were female (39.9%). The age ranged from 18 
to 79 years (mean age 48.41 ± 11.63 years). In 
Group A, there were 121 males (57.1%) and 91 
females (42.9%) and the age ranged from 18 to 
77 years (mean age 47.26 ± 12.06 years). In 
Group B, there were 192 males (62.1%) and 
117 females (37.9%) and the age ranged from 
24 to 79 years (mean age is 49.16 ± 11.23 
years). Of all the patients observed, 464 
patients had viral liver cirrhosis (89.1%), 5 
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Table 1. Liver functions of the patients in simple group
Items Preoperative Postoperative t P
ALT (U/L) 92.65 ± 144.89 34.34 ± 51.91 6.82 < 0.05
AST (U/L) 83.41 ± 106.90 36.44 ± 26.65 7.04 < 0.05
TBIL (umol/L) 33.46 ± 23.26 17.21 ± 11.28 10.32 < 0.05
DBIL (umol/L) 12.30 ± 7.81 7.02 ± 5.23 9.04 < 0.05
ALB (g/L) 34.51 ± 5.19 40.17 ± 3.71 -11.49 < 0.05

patients had autoimmune liver cirrhosis (1.0%), 
36 patients have alcoholic liver cirrhosis (6.9%), 
6 patients had cholestatic liver cirrhosis (1.2%) 
and 10 patients had drug-induced liver cirrho-
sis (1.9%). In terms of the preoperative liver 
function grade, 212 patients were in Child A, 
279 patients in Child B and 43 patients in Child 
C. All the patients had hematemesis and/or 
hematochezia history and 421 patients had 
bloody diarrhea (80.8%). In addition, preopera-
tive gastroscopy showed that 233 patients had 
moderate esophageal varices and 288 patients 
had severe esophageal varices.

Followed-up

All the operations performed successfully and 
no patient died in perioperative period in sim-
plified group. In traditional group, there were 4 
patients died in perioperative period (mortality 
rate 1.3%). A total of 438 patients were fol-
lowed up. Meanwhile, 83 patients were lost 
and the follow-up rate was 84.1%. In terms of 
the groups, the number of the followed-up 
patients and lost patients was 181 and 31 
respectively in simplified group. In traditional 
group, 257 patients were followed up and 52 

were rehaemorrhagia (24 patients: 1 patient in 
1st years, 3 patients in 2nd years, 2 patients in 
3rd years, 2 patients in 4th years, 4 patients in 
5th years, 6 patients in 7th years, 4 patients in 
8th years and 2 patients in 9th years), liver can-
cer (4 patient: 1patient in 1st years, 2 patients 
in 3rd years and 1 patient in 5th years), liver fail-
ure (8 patient: 1 patient in 2nd years, 2 patients 
in 4th years, 1 patient in 5th years, 3 patients in 
7th years and 1 patient in 8th years) after opera-
tion. Compared the Group A with Group B, the 
difference of mortality rate was statistically 
significant.

Liver functions

Liver functions of patients are improved in both 
groups after operation. Their liver functions are 
shown in Tables 1-3.

Compared the preoperative liver functions with 
postoperative functions of the two groups, the 
difference is significant (P < 0.05).

The independent samples t-test on the two 
groups of all the patients during the follow-up 
liver function shows that Group A is much bet-
ter than Group B (P < 0.05).

Table 2. Liver functions of the patients in traditional group
Items Preoperative Postoperative t P
ALT (U/L) 94.68 ± 156.67 35.07 ± 45.64 6.846 < 0.05
AST (U/L) 82.77 ± 102.14 42.28 ± 26.99 7.77 < 0.05
TBIL (umol/L) 33.90 ± 23.17 18.89 ± 12.25 11.59 < 0.05
DBIL (umol/L) 11.93 ± 8.14 8.01 ± 4.74 7.99 < 0.05
ALB (g/L) 34.88 ± 4.92 38.68 ± 3.64 -9.65 < 0.05

Table 3. Liver function of the two groups of patients
Items Group A Group B t P
ALT (U/L) 34.34 ± 51.91 35.07 ± 45.64 -0.16 > 0.05
AST (U/L) 36.44 ± 26.65 42.28 ± 26.99 -2.24 < 0.05
TBIL (umol/L) 17.21 ± 11.28 18.89 ± 12.25 -1.46 > 0.05
DBIL (umol/L) 7.02 ± 5.23 8.01 ± 4.74 -2.05 < 0.05
ALB (g/L) 40.17 ± 3.71 38.68 ± 3.64 4.18 < 0.05

patients were lost. The lost of the fol-
lowed-up patients occurred in two 
groups due to: ① Patients provided 
no or wrong contact information; ② 
Patients refused to be followed up or 
contact information had been chan- 
ged. Follow-up period was 1-9.5 years 
and the average time was 5.03 ± 2.13 
years.

Survival condition

Of all the patients observed, 11 
patients died in simplified group (mor-
tality rate 6.1%) versus 36 patients 
died in traditional group (mortality 
rate 14.0%). Causes of death in Group 
A (simplified group) were rehaemor-
rhagia (7 patients: 1 patient in 2nd 
years, 2 patients in 3rd years, 2 
patients in 6th years, 1 patient in 7th 
years and 1 patient in 9th years), liver 
cancer (1 patient in 2nd years), liver 
failure (2 patients in 5th and 7th years, 
respectively) and cerebral hemor-
rhage (1 patient in 6th years) after 
operation respectively. Compared 
with the simplified group, causes of 
death in Group B (traditional group) 
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Table 4. Operative time, blood loss and time of hospital stay and costs
Group A Group B t P

Operative time (h) 1.94 ± 0.32 2.86 ± 0.40 -28.98 < 0.05
Blood loss (ml) 224.81 ± 78.44 423.50 ± 85.19 -27.00 < 0.05
Postoperative hospital stay (d) 10.41 ± 4.01 14.76 ± 4.52 -11.32 < 0.05
Costs (yuan) 19300 ± 1600 23400 ± 2200 -24.96 < 0.05

Operative time, blood loss, length of hospital 
stay and costs

The operating time was 1.0-3.83 hours (mean 
1.94 ± 0.32 hours) in Group A versus 1.67-4.50 
hours (mean 2.86 ± 0.40 hours) in Group B. 
The amount of bleeding, the postoperative hos-
pital stay and hospitalization expenses were 
110-500 ml (mean 224.81 ± 78.44 ml), 7-22 
days (mean 10.41 ± 4.01 days) and 15700-
27500 yuan with an average of 19300 ± 1600 
yuan in Group A and 200-700 ml (mean 423.50 
± 85.19 ml), 9-32 days (mean 14.76 ± 4.52 
days) and 18700-44500 yuan with an average 
of 23400 ± 2200 yuan in Group B. All of the 
above showed statistically significant differenc-
es (P < 0.05) shown in Table 4.

Major postoperative complications

Postoperative complications rate were shown 
in Table 5: the mortality, the rebleeding rate, 
the rate of hepatic encephalopathy, the rate of 
ascites and the incidence of gastric fistula and 
(or) esophageal fistula were, respectively, 6.1%, 
6.1%, 1.7%, 8.3% and 0 in Group A versus 
14.0%, 15.2%, 4.3%, 17.7% and 3.1% in Group 
B. 

X2 test for simplified group and traditional group 
showed that the rates of rebleeding, ascites 
incidence and gastric (or) esophageal fistula 
had statistically significant (P < 0.05) and no 
significant difference (P > 0.05) in the rate of 
hepatic encephalopathy.

Others

In addition to the death, the remaining follow-
up patients all had a CT scan: 125 of all the 

tively. Meanwhile, The number of patients in 
two groups whose portal vein widths was great-
er than 15 mm were 119 (Group A) and 213 
(Group B) respectively. Gastroscopy: in the sim-
plified group, 50 patients didn’t have esopha-
geal varices, 132 patients had mild or moder-
ate esophageal varices and 24 patients had 
severe esophageal varices. By contrast, 57 
patients didn’t have esophageal varices, 96 
patients had mild or moderate varicose veins, 
75 patients had severe esophageal varices in 
traditional group. All rebleeding patients had 
esophageal varices.

Discussion

The resistance to portal outflow and (or) an 
increase in the portal venous inflow cause the 
increase of venous pressure in the portal vein 
and its branches, which is called portal hyper-
tension (PHT) [4]. The reasons and mechanism 
of portal hypertension are complicated. Its for-
mation is associated with the changes of hemo-
dynamics and mechanical dynamics of liver 
and systemic circulation, in which, the increased 
resistance to portal venous system and the 
increased blood flowing from the viscera to the 
liver plays a key role [5, 6]. The ensuing devel-
opment of elevated flow and transmural pres-
sure through collateral vessels from the hyper-
tensive portal vasculature into the lower pres-
sure systemic venous circulation accounts for 
many of the complications, such as bleeding 
esophageal varices, observed with portal 
hypertension [7]. The forming of portal venous 
hypertension and the following hydrodynamic 
vein rami communicans opening cause the col-

Table 5. Major postoperative complications rate
Group 

A
Group 

B X2 P

Rebleeding (%) 6.1 15.2 8.69 < 0.05
Hepatic encephalopathy (%) 1.7 4.3 2.36 > 0.05
Ascites (%) 8.3 17.7 8.56 < 0.05
Gastric and (or) fistula (%) 0 3.1 4.13 < 0.05

patients had no significant change in the 
degree of liver cirrhosis in simplified group 
(36 patients had worsened and 9 patients 
had significantly worsened) versus 169 in 
tradtional group (70 patients had worsened 
and 18 patients had significantly worsened). 
The number of patients whose portal vein 
widths was less than 15 mm in two groups 
were 51 (Group A) and 44 (Group B), respec-
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lateral circulation expand, and then expand the 
ramus communicans of left gastric vein, short 
gastric vein and Azygos vein branches, which 
play an important role in clinic (esophageal gas-
tric venous plexus varices) [8].

The prevention and treatment of the upper gas-
trointestinal hemorrhage caused by portal 
hypertension can be divided into non-surgical 
treatment and surgical treatment. Nevertheless, 
the effect of traditional non-surgical treatment 
is not satisfied. Thus, surgery is considered to 
be a main and effective method to prevent and 
treat the upper gastrointestinal hemorrhage 
caused by portal hypertension for a long time 
[9-11].

Presently, the main treatments of portal hyper-
tension are shunt and devascularization. In 
1981, Qiu Fazu [12] raised pericardial devascu-
larization firstly [10], which was widely used in 
clinic for its advantages of simplicity of opera-
tion and curative effect. The advantages of 
devascularization are as follows: Firstly, devas-
cularization can maintain a higher portal 
venous pressure to increase portal outflow to 
the liver, which ensure the blood perfusion from 
the portal vein to the liver. Secondly, portal 
venous system is divided into mesenteric area 
and spleen stomach area in function, which are 
separated by a barrier. The most fundamental 
reason of the esophageal varices is left gastric 
venous pressure rising. The devascularization 
is a surgery for spleen stomach area, especially 
for left gastric vein hypertension, which is pur-
poseful and the hemostasis effect is satisfac-
tory [13, 14].

Traditional pericardial devascularization needs 
to incise the serosa when amputates and 
ligates vascular, which will cause more wounds, 
more blood loss and prolong operative time 
and damage the liver function of the patients 
by increasing the burden of the liver and the 
risks of the complications of hepatic coma, 
hepatorenal syndrome etc, especially for the 
patients whose liver function are poor. At the 
same time, the damage of the gastral and 
esophageal seromuscular layer can lead to 
gastric and esophageal fistula. We sum up the 
experiences and simplify the traditional peri-
cardial devascularization. We amputate and 
ligate the posterior gastric vessels instead of 
pericardial vein, then suture and ligate the left 
gastric artery and gastric and esophageal vas-

cular. For the simplified surgical procedure, the 
ligation injury will be avoided for not incising the 
seromuscular layer when sutured. Meanwhile, 
it will also reduce the intraoperative bleeding 
and shorten the operation time, which can 
decrease the burden of the liver due to surgery 
to patients. The patients recovered well after 
operation and had the low incidence of the 
complications of bleeding, hepatosis, etc.

The operating time was 1.0-3.83 hours (mean 
1.94 ± 0.32 hours) in Group A versus 1.67-4.50 
hours (mean 2.86 ± 0.40 hours) in Group B. 
The amount of bleeding, the postoperative hos-
pital stay and hospitalization expenses were 
110-500 ml (mean 224.81 ± 78.44 ml), 7-22 
days (mean 10.41 ± 4.01 days) and 15700-
27500 yuan with an average of 19300 ± 1600 
yuan in Group A and 200-700 ml (mean 423.50 
± 85.19 ml), 9-32 days (mean 14.76 ± 4.52 
days) and 18700-44500 yuan with an average 
of 23400 ± 2200 yuan in Group B. In September 
2012, successful follow-up was completed for 
438 patients. Of these 438 patients, 181 
underwent the simplified devascularization 
with 31 patients lost (follow-up rate 85.4%). 
Meanwhile, 257 patients of Group B were fol-
lowed up completely and 52 patients were lost 
(follow-up rate 83.2%). The follow-up time 
ranged from 1 to 9.5 years and the average 
time was 5.03 ± 2.13 years. The mortality, 
rebleeding rate, rate of hepatic encephalopa-
thy, rate of ascites and the incidence of gastric 
fistula and (or) esophageal fistula were 6.1%, 
6.1%, 1.7%, 8.3% and 0 in Group A versus 
14.0%, 15.2%, 4.3%, 17.7% and 3.1% in Group 
B. 

Up to September 2012, 438 patients were fol-
lowed up successfully. Meanwhile, 83 patients 
were lost and the follow-up rate was 84.1%. In 
terms of the groups, the number of the fol-
lowed-up patients and lost patients was 181 
and 31 in the simple group respectively. In tra-
ditional group, 257 patients were followed up 
and 52 patients were lost. Reasons of the lost 
were as fellows: Patients provided no or wrong 
contact information; Patients refused to be fol-
lowed up or contact information had been 
changed. Follow-up period was 1-9.5 years and 
the average time was 5.03 ± 2.13 years. 
Postoperative complications rate: the mortality, 
the rebleeding rate, the rate of hepatic enceph-
alopathy, the rate of ascites and the incidence 
of gastric fistula and (or) esophageal fistula 
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were, respectively, 6.1%, 6.1%, 1.7%, 8.3% and 
0 in Group A versus 14.0%, 15.2%, 4.3%, 17.7% 
and 3.1% in Group B. X2 test for simplified group 
and traditional group showed that the rates of 
rebleeding, ascites incidence and gastric (or) 
esophageal fistula had statistically significant 
(P < 0.05) and no significant difference (P > 
0.05) for the rate of hepatic encephalopathy. 

The simplified pericardial devascularization is 
much simpler than traditional pericardial 
devascularization. The operative time, blood 
loss, length of hospital stay and the costs of 
simplified pericardial devascularization are all 
less than traditional method. Simplified pericar-
dial devascularization is considered to be a bet-
ter operation method which worth spreading.
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