Short Communication
Dextranum in Combination with Low-Molecular-Weight Heparin
Prevents the Portal Vein Thrombosis after Splenectomy for Portal
Hypertension
C. DONG, Y. YOU1, QING YANG2 AND Y. XIE3*
Department of General Surgery, Tianjin Fifth Central Hospital, Tianjin, 300450, 1Department of Liver and Gallbladder Surgery, Jiangjin District Central Hospital of Chongqing, Chongqing, China; 2Department of two blood transfusions, No.1 Hospital of Jilin University, Changchun, Jilin, China, 3Department of liver and gallbladder surgery, the PLA Rocket Force General
Hospital, No. 16, Xinjie, Xicheng District, Beijing, 100088, P.R.China

Dong et al.: Dextranum in Combination with Low-Molecular-Weight Heparin Prevents the Portal Vein
Thrombosis
This study aimed to explore the effect of dextranum in combination with low-molecular-weight heparin on
the prevention of portal vein thrombosis after splenectomy for portal hypertension. Between February 2015
and February 2019, we enrolled 128 liver cirrhosis patients with portal hypertension as the subjects which
were later divided randomly into the observation group and the control group, with 64 patients in each
group. All patients received the splenectomy in combination with the esophagogastric devascularization.
Following the surgery, dextranum was given to the patients in two groups for prevention of portal
vein thrombosis, while those in the observation would additionally took low-molecular-weight heparin
for prophylaxis of portal vein thrombosis. After medication, incidence of portal vein thrombosis after
surgery was recorded, and at 1 d and 14 d after surgery, the platelet count in peripheral blood was also
detected; furthermore, we recorded the condition of patients in preventive anti-coagulation treatment,
oral administration of enteric-coated aspirin, postoperative hospitalization days and the incidence of
complications, including gastrointestinal bleeding and liver failure, within 3 mo after operation. In the
observation group, the incidence rate of postoperative portal vein thrombosis was 9.37 %, significantly
lower than 31.25 % in the control group (p<0.05), while the difference in the platelet count test at 1 d after
operation showed no statistical significance (p>0.05), and the platelet count test showed an increasing
trend at 14 d after operation (p<0.05); however, the intergroup comparison showed no significant
difference (p>0.05). Between two groups, the duration of preventive anti-coagulation treatment and
oral administration of aspirin showed no significant difference (p>0.05), while the patients had a shorter
hospitalization duration in the observation group than their counterparts in the control group (p<0.05).
Within 3 mo after operation, the incidence rate of complications, including gastrointestinal bleeding and
liver failure, in the observation group was 6.25 %, significantly lower than 26.56 % in the control group
(p<0.05). After splenectomy for portal hypertension, dextranum in combination with the low-molecularweight heparin can prevent the portal vein thrombosis by inhibiting the platelet aggregation, thereby
promoting the patients’ recovery and decreasing the incidence of postoperative complications.
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liver cirrhosis

Liver cirrhosis is a common, chronic, progressive liver
disease in clinical practice, and in early stage, patients
show no evident clinical manifestations, while as the
disease progresses, liver cirrhosis is manifested by the
portal hypertension (PHT)[1]. PHT, as the common
clinical manifestation of liver cirrhosis in advanced

stage, may induce the hepatic encephalopathy, or even
death[2]. As a major method for treatment of PHT,
splenectomy makes patients more susceptible to the
postoperative portal vein thrombosis (PVT), with a
high incidence rate of nearly 30 %[3]. PVT is a rare
deep, venous, occlusive disease, refers to the thrombus
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that emerges in the spleen veins, superior mesenteric
veins and main portal vein, with clinical manifestations
of fever, abdominal pains, dilation or diarrhea and in
some particular cases, threatening the life of patients[3].
Clinically, the major strategy to prevent PVT includes
the medication and functional exercise in an early stage,
while the latter strategy can only alleviate the symptoms,
but fail in prevention[4]. In early medication, dextranum
is preferred for its ability to dilute the blood, and reduce
the platelet adhesion and aggregation[5]. In recent y,
accumulating evidence suggests that low-molecularweight heparin, as the common anti-coagulation drug,
is efficient in prophylaxis of thrombus by inhibiting the
involvement of xabans (Xa inhibitors) in thrombosis,
with the significant anti-thrombus effect[6]. In this study,
we explored the effect of dextranum in combination
with the low-molecular-weight heparin on the PVT
after splenectomy for PHT, so as to prevent the
prognosis of patients. Detailed information is reported
as follow. In this retrospectively analysis, we enrolled
128 liver cirrhosis patients with PHT who were admitted
to this hospital between February 2015 and February
2019 for treatment. Inclusion criteria: Patients with the
pathological diagnosis of liver cirrhosis with PHT;
patients with intact clinical data; patients who
volunteered to sign the written informed consents;
patients with no PVT before operation. Exclusion
criteria: Patients in pregnancy or lactation; patients
with the organic damage, showing the obvious tendency
of bleeding; patients with the history of heparin-led
thrombocytopenia. Randomly, patients were divided
into the observation group and the control group, with
64 patients in each group. Comparison of the general
data of patients between two groups showed no
significant differences (p>0.05; Table 1), suggesting
that the general data of these two groups were
comparable. The protocol of this study was approved
by the Ethical Committee of the hospital. For all
patients, they underwent the splenectomy in
combination with the esophagogastric devascularization.
Control group: Patients took 500 mL dextranum via
intravenous infusion at 1 d after operation, once per d
for 7 d. Observation group: In addition to dextranum,
patients took 3800 IU (0.4 mL) low-molecular-weight
heparin via subcutaneous injection at 1 d after operation,
once per d. Following ten d of treatment, patients took
the warfarin (2.5 mg) and aspirin (5.0 mg) via oral
administration. Recording the incidence of postoperative
PVT according to the ultrasonic criteria of 50 % to 100
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% of blockage in portal veins to determine the extension
of superior mesenteric vein; Recording the peripheral
Platelet Count Test (PLT) count at 1 d and 14 d after
operation; Recording the duration of preventive anticoagulation treatment and oral administration of aspirin
and the postoperative hospitalization d; Recording the
incidence of complications, including gastrointestinal
bleeding and liver failure, within 3 mo after operation.
SPSS 20.0 software was used to analyze the data of this
study. Measurement data in normal distribution were
presented in form of mean±standard deviation (SD) and
compared between two groups by using the t test.
Enumeration data were presented by the number of
cases, and compared by using the chi-square test.
α=0.05 was set as the inspection level and p<0.05
suggested that the difference had statistical significance.
In the observation group, the incidence rate of
postoperative PVT was 9.37 %, significantly lower than
31.25 % in the control group (p<0.05; Table 2). The
difference in the PLT at 1 d after operation showed no
statistical significance (p>0.05), and the PLT showed an
increasing trend at 14 d after operation (p<0.05);
however, the intergroup comparison showed no
significant difference (p>0.05; Table 3). Between two
groups, the duration of preventive anti-coagulation
treatment and oral administration of aspirin showed no
significant difference (p>0.05), while the patients had a
shorter hospitalization duration in the observation
group than their counterparts in the control group
(p<0.05; Table 4). Within 3 mo after operation, the
incidence
rate
of
complications,
including
gastrointestinal bleeding and liver failure, in the
observation group was 6.25 %, significantly lower than
26.56 % in the control group (p<0.05; Table 5). Liver
cirrhosis usually complicates the incidence of PHT,
while PVT is the common, severe complication of
splenectomy for PHT, usually manifested by the acute
thrombus, or even death in some severe cases[7]. Current
research shows that factors contributing to PVT include
the hypercoagulability, increase in PLT, anomaly in
function, decrease in erythrocyte deformability,
slowness in blood flow of the portal vein system and
aggravation in blood stagnation[8]. In this study, in the
observation group, the incidence rate of postoperative
PVT was 9.37 %, significantly lower than 31.25 % in
the control group, while the duration of preventive anticoagulation treatment and oral administration of aspirin
showed no significant difference, and the patients had a
shorter hospitalization duration in the observation
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group than their counterparts in the control group,
suggesting that the combined strategy can effectively
prevent the incidence of postoperative PVT to facilitate
the recovery of patients[9]. Low-molecular-weight
heparin, the constituents or fragments derived from the
degradation of heparin in 1/3 to 1/2 of the relative
molecular weight of heparin, is excellent in
bioavailability and long half-life in comparison with
the heparin; nevertheless, low-molecular-weight
heparin also possess the anti-coagulation activity of the
regular heparins, but without their adverse reactions.
Due to the hidden onset and lack of specific
manifestations of PVT, any delay in treatment can cause
destructive outcomes. Plus, splenectomy can further
aggravate PHT, possibly inducing the prehepatic
congestion and deteriorating the liver dysfunction,
thereby promoting the progression of PHT[10]. In this
study, we found that in the observation group, the
incidence rate of postoperative PVT was 9.37 %,
significantly lower than 31.25 % in the control group,
while the difference in the PLT at 1 d after operation
showed no statistical significance, and the PLT showed
an increasing trend at 14 d after operation; however, the
intergroup comparison showed no significant difference.
This may attribute to the fact that the combined strategy
can inhibit the PLT cyclooxygenase to enhance the
acetylation of serine in the active center to decrease the
aggregation of PLT. Within 3 mo after operation, the
incidence
rate
of
complications,
including
gastrointestinal bleeding and liver failure, in the
observation group was 6.25 %, significantly lower than
26.56 % in the control group (p<0.05). PVT is inevitable
for patients after any surgery methods for PHT[11]. PVT
can further deteriorate the liver dysfunction, decrease
the synthesis and storage of plasma albumin, and induce

the refractory ascites[12]; besides, thrombus can spread
to the superior mesenteric vein to cause the congestion
and dysfunction in mesenteric vessel to induce the
intestinal ischemia; in the inferior layer of gastric
mucosa, the abnormal blood flow, and the newly
developed variceal vessels surrounding the fundus and
cardia of stomach that triggers the recurrence of varix
after devascularization, and the gastrointestinal
bleeding[13]. In this study, within 3 mo after operation,
the incidence rate of complications, including
gastrointestinal bleeding and liver failure, in the
observation group was 6.25 %, significantly lower than
26.56 % in the control group, which is because the
dextranum can dilute the blood to reduce the adhesion
and aggregation of PLT, while low-molecular-weight
heparin can promote the lysis of fibrous protein to
prevent the thrombosis. Meanwhile, in the preventive
measures, spleen veins should be shortened and the
intraoperative blood infusion should be minimized[14].
Moreover, bleeding risk should be aware in
administration of low-molecular-weight heparin, and
the dosage should be individualized upon the patient’s
condition, which should be further noted in combined
medication[15]. In this study, there remain some
shortages, including the insufficient sample size, the
lack of representativeness of the subjects and the
inadequacy in research into the mechanism, which will
be resolved in later studies. To be concluded, after
splenectomy for portal hypertension, dextranum in
combination with the low-molecular-weight heparin
can prevent the PVT by inhibiting the platelet
aggregation, thereby promoting the patients’ recovery
and decreasing the incidence of postoperative
complications.

TABLE 1: COMPARISON OF THE GENERAL DATA OF PATIENTS BETWEEN TWO GROUPS
Group

n

Liver function
(A/B/C)

Width of
portal vein
(cm)

Primary disease
Gender (Male/
(hepatitis/alcoholic
female)
liver disease)

Control group

64

22/31/11

1.53±0.46

33/31

Observation
group

64

21/30/13

1.49±0.53

t

0.045

p

>0.05

Age
(y)

BMI (kg/m2)

41/23

56.21±4.58

22.84±2.75

35/29

38/26

56.10±5.12

22.12±3.03

0.078

0.221

0.392

0.114

0.274

>0.05

>0.05

>0.05

>0.05

>0.05

mean±standard deviation
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TABLE 2: COMPARISON OF THE INCIDENCE OF POSTOPERATIVE PVT OF PATIENTS BETWEEN TWO
GROUPS
Group

n

PVT

Incidence rate of PVT (%)

Observation group

64

6

9.37

Control group

64

20

31.25

χ

4.991

p

<0.05

2

p<0.05 indicated the statistical significance of the difference.

TABLE 3: COMPARISON OF THE DYNAMIC CHANGES OF PLT IN PERIPHERAL BLOOD BETWEEN TWO
GROUPS
Group

n

Postoperative 1 d Postoperative 14 d

t

p

Observation group

64

86.34±18.34

570.31±56.34

15.296

<0.05

Control group

64

87.21±17.35

571.04±76.12

15.113

<0.05

t

0.123

0.079

p

>0.05

>0.05

Each data=Mean±SD×09/l. p<0.05 indicated the statistical significance of the difference.

TABLE 4: COMPARISON OF THE RECOVERY TIME OF PATIENTS BETWEEN TWO GROUPS
Group

n

Duration of preventive
anti-coagulation
therapy

Duration of oral
administration of
aspirin

Postoperative
hospitalization days

Observation group

64

96.43±7.29

30.43±4.14

18.32±4.23

Control group

64

98.10±6.38

29.58±2.58

30.19±6.10

t

0.331

0.22

6.332

p

>0.05

>0.05

<0.05

mean±standard deviation.

TABLE 5: COMPARISON OF THE INCIDENCE OF MAJOR COMPLICATIONS AFTER OPERATION BETWEEN
TWO GROUPS
Group

n

Gastrointestinal
bleeding

Liver failure

Total

Control group

64

10

7

17(26.56)

Observation group

64

2

2

4(6.25)

χ2

5.779

p

<0.05

p<0.05 indicated the statistical significance of the difference.

Author’s contributions:

2.

Chen Dong and Yulai You contributed equally to this
work.
Conflict of interests:

3.

The authors declared no conflicts of interest.

REFERENCES
1.

164

4.

SSenzolo M, Sartori T, Rossetto V, Burra P, Cillo U, Boccagni
P, et al. Prospective evaluation of anticoagulation and trans
jugular intrahepatic portosystemic shunt for the management of
portal vein thrombosis in cirrhosis, Liver Int 2012;32:919-27.

Bleker SM, Buchmller A, Chauleur C, Ainle FN, Donnelly J,
Verhamme P, et al. Low-molecular-weight heparin to prevent
recurrent venous thromboembolism in pregnancy: Rationale
and design of the Highlow study, A Randomised trial of two
doses. Thromb Res 2016;144:62-8.
Gelas T, Scalabre A, Hameury F, Dubois R, Grosos C,
Mouriquand PD, et al. Portal vein thrombosis after laparoscopic
splenectomy during childhood. J Thromb Thrombolysis
2014;38:218-22.
Zhang W, Zhou D M, Li Y. Clinical effect of low-molecularweight heparin in prevention and treatment of liver cirrhosis
and portal vein thrombosis after splenectomy: a systematic
review and meta-analysis, Chin J Hepatol 2016;24:732-7.

Indian Journal of Pharmaceutical Sciences

Special Issue 2, 2021

www.ijpsonline.com

5.

Yamashita Y, Bekki Y, Imai D, Ikegami T, Yoshizumi T, Ikeda
T, et al. Efficacy of postoperative anticoagulation therapy with
enoxaparin for portal vein thrombosis after hepatic resection
in patients with liver cancer. Thromb Res 2014;134:826-31.
6. Shin HS, Kim KH, Lee HS, Choi HM, Lee SA, Park EA, et
al. Organized prosthetic tricuspid valve thrombosis treated
successfully with medical treatment. J Cardiovasc Ultrasound
2013;21:192-6.
7. Primignani M, Tosetti G, La Mura V. Therapeutic and clinical
aspects of portal vein thrombosis in patients with cirrhosis.
World J Hepatol 2015;7:2906-12.
8. Cui SB, Shu RH, Yan SP, Wu H, Chen Y, Wang L, et al. Efficacy
and safety of anticoagulation therapy with different doses of
enoxaparin for portal vein thrombosis in cirrhotic patients with
hepatitis B. Eur J Gastroenterol Hepatol 2015;27:914-19.
9. Licinio R, Principi M, Losurdo G, Castellaneta NM, Ierardi
E, Di Leo A. Low molecular weight heparin in portal vein
thrombosis of cirrhotic patients: only therapeutic purposes?
Sci World J 2014;2014:893-5.
10. Cakir U, Kahvecioglu D, Alan S, Erdeve O, Atasay B, Uçar
T, et al. Portal vein thrombosis of a newborn with corrected
total anomalous pulmonary venous return. Turk J Haematol
2015;32:267-70.
11. Rodriguez-Castro KI, Simioni P, Burra P, Senzolo M.
Anticoagulation for the treatment of thrombotic complications
in patients with cirrhosis Liver Int 2012;32:1465-76.

12. Muoz D, Serrano MK, Hernandez ME, Haller R, Swanson
T, Slaton JW, et al. Matrix metalloproteinase and heparin
stimulated serine proteinase activities in post-prostate
massage urine of men with prostate cancer. Exp Mol Pathol
2017;103:300-5.
13. Cox JH, Dean RA, Roberts CR, Overall CM. Matrix
metalloprotein as processing of CXCL11/I-TAC results in loss
of chemoattractant activity and altered glycosaminoglycan
binding. J Biol Chem 2008;283:19389-99.
14. Li P, Zhao J, Kothapalli KSD, Li X, Li H, Han Y, et al. A
regulatory insertion deletion polymorphism in the FADS
gene cluster influences PUFA and lipid profiles among
Chinese adults: a population-based study. Am J Clin Nutr
2018;107:867-75.
15. Douketis JD, Weits J, Murphy SA, Antman EM, Grip LT,
Mercuri MF, et al. Peri-operative adverse outcomes in
patients with atrial fibrillation taking warfarin or edoxaban:
analysis of the ENGAGE AF-TIMI 48 trial. Thromb Haemost
2018;118:1001-8.
This is an open access article distributed under the terms of the Creative
Commons Attribution-NonCommercial-ShareAlike 3.0 License, which
allows others to remix, tweak, and build upon the work non-commercially,
as long as the author is credited and the new creations are licensed under
the identical terms

This article was originally published in a special issue,
“Trends in Therapeutic Management of Various Clinical
Conditions II” Indian J Pharm Sci 2021:83(2)Spl issue;161-165

Special Issue 2, 2021

Indian Journal of Pharmaceutical Sciences

165

