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Abstract

~

Background: Oesophagogastric varices (EGV) are a common complication occurring secondary to cirrhotic portal hyper-
tension. Endoscopic methods are often used for primary prevention and treatment in such patients. However, it has been
found in clinical practice that patients undergoing repeated endoscopic variceal therapy (EVT) may develop portal vein
thrombosis (PVT). Herein, we reported the case of a patient with cirrhosis who developed PVT after repeated EVT and
further progressed to cavernous transformation of the portal vein (CTPV) after anticoagulant therapy to learn from the
clinical treatment of this patient. Written informed consent was obtained from the patient to publish this case report,
including the attached imaging data.

Case Summary: We reported the case of a patient with cirrhosis who developed PVT after repeated EVT and further
progressed to cavernous transformation of the portal vein (CTPV) after anticoagulant therapy to learn from the clinical
treatment of this patient. Written informed consent was obtained from the patient to publish this case report, including
the attached imaging data.

Conclusion: EVT may increase the risk of PVT in patients with cirrhosis, which may be related to the changes in portal

venous hemodynamics and hemorheology.
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Core Tip: Oesophagogastric varices (EGV) are a common com-
plication occurring secondary to cirrhotic portal hypertension.
Endoscopic methods are often used for primary prevention
and treatment in such patients. However, it has been found
in clinical practice that patients undergoing repeated endo-
scopic variceal therapy (EVT) may develop portal vein throm-
bosis (PVT). Herein, we reported the case of a patient with
cirrhosis who developed PVT after repeated EVT and further
progressed to cavernous transformation of the portal vein
(CTPV) after anticoagulant therapy to learn from the clinical
treatment of this patient.

Introduction

Oesophagogastric varices (EGV) are a common complication
of cirrhotic portal hypertension, for which endoscopic variceal
therapy (EVT) is always used as the means of primary preven-
tion and treatment. However, repeated EVT may lead to por-
tal vein thrombosis (PVT). A meta-analysis [1] involving 833
patients from 13 studies showed that the overall incidence of

PVT after EVT was 10.4% (95% Cl, 4.9-17.7%), with a statisti-
cally significant difference (12 = 83.3%, P < 0.0001). Currently,
there is no prospective study confirming the correlation be-
tween ETV and PVT or exploring the effect of PVT secondary
to EVT on the prognosis of patients with cirrhosis. Herein, we
reported the case of a patient with cirrhosis who developed
PVT after repeated EVT and further progressed to cavernous
transformation of the portal vein (CTPV) and reviewed the lit-
erature, aiming to deeply explore the correlation between ETV
and PVT.

Case Presentation

Chief complaints: A 46-year-old male patient was admitted to
the hospital because of recurrent haematemesis and melena.

History of present illness: The patient had a history of hepa-
titis B for 20 years, had been receiving antiviral therapy with
entecavir dispersible tablets since 2016, and underwent regu-
lar hepatitis B virus quantification, which was continuously
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negative.

History of past illness: The patient had hepatitis B liver cirrho-
sis and acute variceal bleeding accompanied.

Personal and family history: The patient had no special per-
sonal history or family history.

Physical examination: Soft abdomen; severe splenomegaly
with palpable edges of the spleen at the umbilical level, no
tenderness, rebound tenderness or muscle tension and not
reaching the subcostal liver; and positive shifting dullness.

Laboratory examinations: The results of laboratory examina-
tions were Child-Pugh grade A liver function and a Model for
End-stage Liver Disease (MELD) score of 12.

Imaging examinations: Enhanced abdominal computed to-
mography (CT) revealed portal hypertension and collateral
circulation with cirrhosis.

Final Diagnosis

After admission, the patient was diagnosed with hepatitis B
cirrhosis, acute variceal bleeding.

Treatment

The patient underwent endoscopic variceal ligation for oe-
sophageal varices six times in our hospital in July 2016, May
2017, June 2017, 14 January 2019, 5 March 2019 and 15 April
2019, respectively. On 23 July 2019, the patient underwent
endoscopic sclerotherapy and intravenous injection of tissue
glue to the gastric fundus for segmental oesophageal varices.

Outcome and Follow-Up

He fibrinogen concentration (g/L) increased to 2.05 g com-
pared with 1.45 g in July 2016, and the platelet count (1079/L)
increased to 40 compared with 25 in July 2016. During this
period, propranolol hydrochloride tablets were orally admin-
istered, 10 mg/dose, 3 times/day and the heart rate was con-
trolled at 55—60 beats/min. On 16 October 2019, abdominal
enhanced CT suggested embolus formation in the right portal
vein (RPV) and main portal vein (MPV) (Figure 1-2). In ad-
dition, fibrinogen concentration was 1.85 g/L, and platelet
count was 45*10°/L. A transjugular intrahepatic portosystemic
shunt (TIPS) combined with oral warfarin sodium tablets, 2.5
mg/dose, 1 time/day was recommended for the patient. Af-
ter that, the INR was controlled at approximately 2.0. On 27
December 2021, abdominal enhanced CT suggested strip fill-
ing defects in the RPV, MPV and proximal superior mesenteric
vein (SMV), which were considered as embolus formation and
aggravated compared with that on 16 October 2019 (Figure
3-4). The fibrinogen concentration was 1.95 g/L, and the
platelet count was 55°109/L. TIPS was further recommended
for the patient, but he refused (In China, most patients prefer
endoscopic treatment due to its low single cost and high re-
imbursement rate). On 22 March 2022, CT angiography of the
portal vein displayed strip filling defects in the RPV, MPV and
proximal SMV, and the emboli in the MPV increased compared
with those on 28 December 2021 (Figure5—6)., accompanied

by cavernous transformation. The fibrinogen concentration
was 1.87 g/L, and the platelet count was 60°10°/L.

Figure 1-2: On 16 October 2019, abdominal enhanced CT suggested embolus
formation in the RPV and MPV.

Figure 3-4: On 27 December 2021, abdominal enhanced CT suggested strip
filling defects in the RPV, MPV and proximal SMV, which were considered as
embolus formation and aggravated compared with that on 16 October 2019.

Figure 5-6: On 22 March 2022, CT angiography of the portal vein displayed
strip filling defects in the RPV, MPV and proximal SMV, and emboli in the MPV
increased compared with those on 28 December 2021, accompanied by cav-
ernous transformation.

Discussion

According to a previous US study [2], cirrhosis causes portal
hypertension due to hepatic sinusoidal obstruction syndrome,
perisinusoidal fibrosis and blocked portal circulation, thereby
resulting in reduced and slow blood flow in the liver. At pres-
ent, it has been confirmed that [3-5] PVT involves multiple fac-
tors, including hypercoagulable state, endothelial injury and
slow portal vein blood flow. In this case, EVT might lead to
mechanical injury of local vascular endothelium and activa-
tion of endogenous coagulation [6], in particular, endoscopic
intravenous tissue glue injection into the stomach could cause
histological changes in the portal vein [7], which might be one
of the causes for subsequent thrombosis. In addition, ETV
changed the hemodynamics of the portal vein. At present,
studies [8-9] have shown that portal vein blood flow increases
after ETV, accompanied by turbulence and pooling and portal
vein pressure increases, which may increase the probability of
portal vein thrombus formation and development. Both the
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2019 Chinese Operation Guidelines for TIPS [10] and the 2021
North American Operation Guidelines for TIPS [11] pointed
out that PVT was one of the surgical indications of TIPS. Never-
theless, the patient refused TIPS after PVT. Although anticoag-
ulant therapy was given when portal vein pressure could not
be effectively controlled, thrombosis was still progressively
aggravated, resulting in CTPV. It can be predicted that PVT will
aggravate portal hypertension, increase the risk of oesopha-
gogastric variceal bleeding (EGVB), reduce intrahepatic portal
perfusion and damage the compensatory function of the liver.
If thrombosis involves the SMV and splenic vein, it may cause
severe complications such as intestinal infarction and splenic
infarction [10], which increases the risk of death in patients
with cirrhosis [12] and the technical difficulty in liver trans-
plantation [13]. Therefore, we will follow up and pay attention
to the prognosis of this patient.

Factors including widening of portal vein diameter, deteriora-
tion of liver function and large blood flow in the portal collat-
eral circulation have been considered risk factors of PVT [14-
17]. Although the risk factors of PVT have been studied, some
hemorheological indexes have been ignored. As an important
organ of hemorheology, the liver synthesises plasma proteins,
lipids and coagulation factors. Additionally, the liver also plays
an important and decisive role in hemorheology [18]. Due to
the low concentration of fibrinogen, albumin and other large
proteins in the body, plasma viscosity is low [19]. Jang Bohyun
et al. [20] reported that fibrinogen increased with the increase
in the inflammatory response and other macromolecular pro-
teins. Chaudhary A et al. [21] found that ETV could lead to fi-
brosis of the splenic vein, and local inflammation may increase
the blood viscosity of the portal vein system. Harding DJ et al.
[22] believed that after splenectomy, local vascular intima of
the portal vein system was damaged, and an inflammatory re-
action and platelet adhesion and aggregation occurred, which
was likely to cause PVT or mesenteric thrombosis. In this case,
fibrinogen and platelet counts after ETV were higher than
those before surgery. We speculate that because patients with
cirrhosis have adapted to low blood viscosity for a long time,
local vascular intimal damage and inflammatory reaction will
also occur in the portal vein system after ETV, accompanied by
platelet adhesion and aggregation and increased blood viscos-
ity, resulting in the formation and progression of the portal
vein or mesenteric thrombus. This patient was treated with
anticoagulant therapy after the detection of PVT, but the pro-
gression of thrombosis could not be avoided. We believe that
blood viscosity is affected by the haematocrit, fibrinogen, al-
bumin, erythrocyte deformation and aggregation and plasma
viscosity. Moreover, in patients with cirrhosis whose portal
hypertension cannot be effectively controlled and hemody-
namics of the portal vein system cannot be changed, whether
anticoagulant therapy alone can prevent the progression of
PVT is worthy of further exploration.

In conclusion, based on clinical practice, it is common for cir-
rhotic patients to develop PVT after EVT. Therefore, further
prospective studies are needed to confirm their correlation
and to explore the effect of PVT after EVT on the prognosis of
patients with cirrhosis.

Conclusion

EVT may increase the risk of PVT in patients with cirrhosis,

which may be related to the changes in portal venous hemo-
dynamics and hemorheology.
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