
SCIENTIFIC PAPER (OTHER) TIPS

Safety and Efficacy of Portal Vein Recanalization with Creation
of Intrahepatic Portosystemic Shunt (PVR-TIPS) to Treat
Chronic Portal Vein Thrombosis in Non-cirrhotic Patients

F. Barbosa1 • P. Aseni2,3 • M. Vertemati3 • C. Becchetti4 • A. Airoldi4 •

A. De Gasperi5 • P. Gemma1 • F. Morelli1 • A. Alfonsi1 • P. Brambillasca1 •

M. Solcia1 • C. Andriullo1 • F. Ferla7 • M. Nichelatti6 • G. Perricone4 •

S. De Nicola8 • L. Belli4 • A. Rampoldi1 • F. C. Carnevale9

Received: 2 April 2024 / Accepted: 21 November 2024 / Published online: 9 January 2025

� Springer Science+Business Media, LLC, part of Springer Nature and the Cardiovascular and Interventional Radiological Society of Europe

(CIRSE) 2025

Abstract

Purpose This study assesses the efficacy and safety of

Portal Vein Recanalization with Intrahepatic Portosystemic

Shunt (PVR-TIPS) in non-cirrhotic patients with chronic

portal vein occlusion (CPVO), cavernomatous transfor-

mation, and symptomatic portal hypertension (PH) and/or

portal vein thrombotic progression.

Material and Methods Medical records of 21 non-cirrhotic

patients with CPVO and portal cavernoma undergoing

PVR-TIPS were analyzed. Hemodynamic (intraprocedural

reduction in portosystemic pressure gradient), clinical (data

on gastrointestinal bleeding, abdominal pain, ascites, and

presence of esophageal varices from imaging exams) and

technical success (PVR-TIPS) assessed efficacy. Safety
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was determined through complications classified according

to the CIRSE Classification System.

Results PVR-TIPS was successfully performed in all

patients, resulting in a significant reduction in portal

pressure gradient by 10 mmHg (21.475 ± 9.7 mmHg –

11.454 ± 5,4 mmHg, p\ 0.001), alleviating portal

hypertension symptoms without thrombotic progression.

Clinical success included resolution or reduction of ascites

(p = 0.016), gastroesophageal varices (p = 0.004),

abdominal pain (p = 0.0021), and cessation of gastroin-

testinal bleeding (p = 0.021). Complications occurred in

33% of patients, including six grade III events (1 periop-

erative liver bleeding, 5 delayed stent occlusions) and one

grade VI event resulting in death (4.8%). Primary patency

rate was 76% (21.3 months, range:0.2–82), secondary

patency 100% (4 months, range:3.8–40.8). Survival at

follow-up was 90.4%, with one unrelated death. One

patient underwent liver transplantation, three became eli-

gible post-recanalization.

Conclusion PVR-TIPS proves effective and safe in

reducing portal pressure gradient, thereby alleviating PH

symptoms without evidence of portal thrombosis progres-

sion in non-cirrhotic patients with CPVO and portal cav-

ernoma. It expands therapeutic options, including liver

transplantation.
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Introduction

Patients with acute portal vein thrombosis (PVT) that

remains unrecognized, untreated, or does not respond to

initial treatment are at an increased risk of developing

chronic portal vein occlusion (CPVO) [1], portal caver-

noma (PC) and portal hypertension (PH) [1]. Non-cirrhotic,

non-malignant PVT is a rare condition [2, 3]. Unlike PVT

associated with malignancy or cirrhosis, where the out-

come primarily depends on the underlying disease, non-

malignant PVT in non-cirrhotic patients involves different

mechanisms, with the PVT itself playing a crucial role in

determining the prognosis [4, 5]. PVT can occur solely in

the main portal trunk, extend to the intrahepatic portions

Safety and Efficacy of Portal Vein 
Recanalization with Creation of Intrahepatic 

Portosystemic Shunt (PVR-TIPS) to Treat 
Chronic Portal Vein Thrombosis in Non-

Cirrhotic Patients

PVR-
TIPS

21 non-cirrhotic patients with symptomatic portal 

hypertensionH and/or portal vein thrombotic Progression with

CPVO and portal cavernoma

PVR-TIPS proves effective and safe in reducing portal pressure gradient, alleviating PH symptoms without evidence of portal

thrombosis progression. It expands therapeutic options, including liver transplantation.

Efficacy Post PVR-TIPS results

Hemodynamic Success

(intraprocedural reduction in 

portosystemic pressure gradient)

Reduction in portal pressure 

gradient by 10 mmHg 

(21.475±9.7mmHg – 

11.454±5,4mmHg, p<0.001)

Clinical Success

(data on gastrointestinal bleeding, 

abdominal pain, ascites, and presence 

of esophageal varices from imaging 

exams)

Hemodynamically significant 

reduction in portal hypertension 

symptoms without thrombotic 

progression

Safety Post PVR-TIPS results
Complications

(CIRSE Classification System)

33% of patients  6 grade III: 1 

perioperative liver bleeding, 5 

delayed stent occlusions  1 grade 

VI: one patient died (4.8%) due to 

severity of patients’ condition.

Graphical abstract
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[6], or involve the splenic-mesenteric venous system [7, 8].

It is classified based on the extension and occlusion per-

centage and categorized as recent (less than six months) or

chronic (more than six months) [4]. In many patients, PVT

progresses slowly and silently, often remaining asymp-

tomatic until complications related to PH develop [2, 9].

Differentiating acute thrombosis from rethrombosis in a

previously undetected PC can sometimes be challenging

[2, 10]. The most significant causes of PVT in non-cirrhotic

patients encompass various etiologies, including inherited

or acquired prothrombotic states, local inflammatory con-

ditions, schistosomiasis, abdominal surgery, trauma, and

vascular liver disorders [11].
PH develops as a consequence of CPVO to maintain

flow in the portal venous system [12, 13]. Clinical mani-

festations and management strategies differ depending on

the stage of acute or chronic PVT [4]. CPVO may present

with symptoms such as abdominal pain; gastrointestinal

hemorrhage due to esophageal varices, splenomegaly,

portal biliopathy, encephalopathy, ascites [14, 15].

The goals of PVT management include identifying and

addressing underlying causes, preventing further thrombus

extension, reducing PH, and achieving portal vein

recanalization [14, 15]. In CPVO, particularly when PC is

present, portal recanalization has historically been consid-

ered a relative contraindication due to technical challenges

and the risk of serious complications [16].

The primary objective of Portal Vein Recanalization

with Intrahepatic Portosystemic Shunt (PVR-TIPS) in

CPVO with PC among non-cirrhotic patients is to reduce

prehepatic PH and/or limit thrombotic progression in

patients who have failed medical and/or endoscopic treat-

ment [4, 17, 18]. This study aims to assess the effectiveness

and safety of PVR-TIPS in this patient group presenting

with symptomatic PH and/or portal vein thrombotic

progression.

Material and methods

This study was approved by the local Institutional Review

Board and Ethics Committee (718–14,122,020). Informed

consent was obtained from all patients in accordance with

the principles of the Declaration of Helsinki and Good

Clinical Practice. From May 2015 to December 2020, 94

consecutive patients underwent TIPS and/or PVR-TIPS for

the treatment of symptomatic PH and/or progressive portal

thrombosis at Hospital. Patients with cirrhosis, neoplastic

Fig. 1 Fluoroscopy demonstrating tranting communication between

the hepatic and portal venous branches using the Colapinto needle

(transjugular access) and snare (transsplenic access) for subsequent

creation of the portosystemic tract. The arrow is indicating the snare

capturing the guidewire

Fig. 2 Fluoroscopy demonstrating the communication between the

hepatic and portal venous branches using the Colapinto needle

(transjugular access) and the balloon catheter (transsplenic access) for

subsequent creation of the portosystemic tract. The arrow demon-

strated the balloon catheter puncture

Fig. 3 Fluoroscopy demonstrating an intrahepatic portal branch

(transhepatic access) and communication between the hepatic and

portal venous branches (transjugular access) for subsequent creation

of the portosystemic tract. The arrow is indicating the transhepatic

access
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or recent portal thrombosis and hepatic tumors were

excluded from the study cohort. Medical records of 21

consecutive non-cirrhotic patients diagnosed with CPVO

and PC, presenting symptomatic PH and/or progressive

portal thrombosis underwent PVR-TIPS were reviewed.

The latest follow-up was performed in December 2023.

Hemodynamic success, defined as the reduction of

portosystemic pressure gradient (PSG) during the proce-

dure, and clinical success, based on recorded data regard-

ing gastrointestinal bleeding, abdominal pain, ascites, and

presence of esophageal varices from imaging exams, were

used to determine effectiveness. Technical success was

evaluated based on successful recanalization and TIPS

creation. Stent patency, both primary and secondary, was

assessed through routine Doppler follow-up exams at 1, 6,

and 12 months. Marot and Yerdel classification assessed

portal thrombosis severity on triphasic computed tomog-

raphy scans. Safety was evaluated using the CIRSE Clas-

sification System to categorize complications [19].

Hematological screening was performed according to our

Institutional Protocol and the American Society of Hema-

tology (ASH) guidelines, evaluating both local and sys-

temic prothrombotic factors, including inherited

thrombophilias (e.g., Factor V Leiden, prothrombin gene

mutation, protein C and S deficiencies, and antiphospho-

lipid syndrome) as well as acquired conditions such as

myeloproliferative neoplasms, indicated by the JAK2

mutation [20].

All patients were discussed in a multidisciplinary team

comprising interventional radiologists, hepatologists, radi-

ologists, and liver surgeons. This team collaboratively

assessed and determined the appropriate indications and

timing for the procedures to manage complications related

to PH and address symptomatic progression of portal

thrombosis.

Fig. 4 Digital subtraction venography after local fibrinolytic treat-

ment: occlusion of TIPS stent with minimal contrast passage towards

the right atrium. The arrow indicates residual thrombosis in portal

vein

Fig. 5 A: Axial CT scan in venous: the arrow indicated portal

cavernoma. B: Axial CT scan in venous phase: 6-month follow-up

after PVR-TIPS. The arrow demonstrated an additional patent splenic

stent
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Technique

All procedures were performed by five expert interven-

tional radiologists (with 10–20 years of experience in

TIPS) in the interventional radiology suite (Allura Xper

FD20, Philips Healthcare, Best, Netherlands), under gen-

eral anesthesia. Short-term antibiotic prophylaxis with

cefazoline (30 mg/kg intravenously) was administered.

Platelet transfusion was considered pre-procedure if the

platelet count was below 50,000 X 109 / L.

Transjugular Access

Under ultrasound (US) guidance, the right internal jugular

vein was accessed (10Fr introducer) and a vascular sheath

inserted into the right atrium for initial pressure measure-

ment. A TIPS puncture needle (Ring Transjugular Intra-

hepatic Access Set, Cook, Bloomington, USA or GORE

TIPS Set, W.L. GORE and Associates, Inc., Flagstaff, AZ,

USA) was guided into an intrahepatic portal branch using

hepatic US guidance and/or indirect portography. A

guidewire was then navigated through the thrombosed

portal vein into the splenic or mesenteric vein to ensure

portal vein access. Portal venogram confirmed portal vein

cannulation. After dilating the liver parenchymal track with

an 8–10 mm balloon catheter, a stent (Viatorr, WL Gore &

Associates, Flagstaff, AZ, USA) was deployed after portal

canalization. Portal and atrial pressures were then assessed.

Transjugular and Transsplenic Access

Combined percutaneous transsplenic and transjugular

access was utilized when isolated transjugular approach

failed. Splenic venous branch access was achieved under

US guidance, with subsequent recanalization of the

occluded segment until reaching the intrahepatic portal

vein. In cases of higher technical difficulty, fluoroscopic

target achievement was facilitated with an endovascular

snare [21] (GooseNeck snare�, Covidien, Plymouth, MN)

Table 1 Demographic characteristics of non-cirrhotic patients who

underwent PVR-TIPS of CPVO included in the study (PVR-TIPS:

Portal Vein Recanalization with creation of Intrahepatic Portosys-

temic Shunt; CPVO: chronic portal vein occlusion)

Characteristics n = 21

Number of patients (%) 21 (100)

Age in years (range) 44,7 (24–69)

Male (%) 14 (67)

BMI (kg/m2) ± SD 24 ± 3,7

Weight (kg) ± SD 71 ± 11,2

Laboratory Parameters

AST (U/L), median (range) 34 (14–257)

ALT (U/L), median (range) 39 (11–233)

Bilirubin (mg/dL), mean (range) 0,82 (0,22–4,68)

INR, mean ± SD 1,27 ± 0,13

Creatinine (mg/dL), ± SD 0,75 ± 0,24

Platelets (10^3/lL), (range) 116 (19–800)

Albumin (g/dL), ± SD 3,64 ± 0,52

Clinical Presentation

Upper gastrointestinal bleeding, N (%) 13 (62)

Gastroesophageal varices, N (%) 15 (71)

Ascites, N (%) 10 (48)

Hepatic hydrothorax, N (%) 2 (9,5)

Hepatic encephalopathy, N (%) 1(5)

Follow-up months (range) 33,26 (0–82)

BMI: Body Mass Index AST: Aspartate Aminotransferase ALT:

Alanine Aminotransferase INR: International Normalized Ratio

Table 2 Causes of PVT in Non-Cirrhotic Patients with CPVO

included in the study (PVT: Portal vein thrombosis; CPVO: chronic

portal vein occlusion)

Causes of PVT N (%)

Number of patients 21 (100)

Systemic Causes

Patients with Hematologic Causes Assessed 19/21 (90)

Positive for Hematologic Causes 6/19 (32)

Myeloproliferative Disorders 1/19 (5)

JAK2 V617F Mutation 2/19 (10)

MTHFR C677T Mutation 2/19 (10)

Protein C Deficiency 1/19 (5)

Other systemic causes

Exogenous hormonal supplementation 1/21 (5)

Local causes 4/21 (19)

Intra-abdominal infection 1/21 (5)

Schistosomiasis 3/21 (14)

PVT: Portal vein Thrombosis; CPVO:Chronic Portal Vein Occlusion

Fig. 6 Box-plot graphical representation of the reduction in por-

tosystemic pressure gradient after PVR-TIPS
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(Fig. 1) or with a balloon catheter positioned into a

thrombosed intrahepatic portal branch [22] (EV3, Ever-

Cross� balloon catheter (5/8 mmx40 mm, 135 cm, Med-

tronic, Plymouth, MN) (Fig. 2). The transsplenic tract was

embolized with glue (Glubran�) following PVR.

Transjugular and transhepatic access

Percutaneous transhepatic access was performed (Fig. 3) in

cases, where transjugular access alone or combined with

transsplenic access failed. With US assistance, a portal

intrahepatic branch was punctured, and a 5 or 6 Fr intro-

ducer was positioned. A hydrophilic guidewire and catheter

were then used to recanalize the occluded portal vein. The

transhepatic tract was embolized with Spongostan after

procedure (Gelfoam, Pharmacia & UpJohn Corp, New

York).

Additional therapy

In cases of extensive residual thrombus causing flow lim-

itation (Fig. 4), fibrinolysis with the EKOS� system

(Boston Scientific) using Alteplase 20 mg (Actilyse�,

Boehringer Ingelheim, Ingelheim Rhein, Germany) or local

fibrinolysis with Urokinase (100,000 IU in a loading dose,

followed by 70,000 IU/h for 6 h) was employed.

Mechanical thrombus aspiration (AngioJet Peripheral

Thrombectomy�, Boston Scientific) was performed. If the

final result remained inadequate with residual thrombus

limiting flow, metallic bare stents (SMART Control; Cor-

dis, Cordis 8/10 mmx40/60 mm, Hialeah, FL, USA) were

placed to maintain lumen patency (Fig. 5).

Anticoagulation Protocol Following PVR-TIPS

At our Center, the anticoagulation protocol after PVR-TIPS

is based on the following criteria: Full Anticoagula-

tion: LMWH 100 IU/kg twice daily for persistent portal

Fig. 7 Histogram graphical

representation of the reduction

in clinical parameters after

PVR-TIPS in the 21 patients

included in the study

Fig. 8 Non-subtracted digital venography in a posteroanterior pro-

jection demonstrates, after access to the portal system via transjugular

route. The arrow indicate extensive thrombosis of the portal trunk and

intrahepatic branches (Marot III) with distal extension of the

thrombosis.

Fig. 9 Coronal CT scan in the venous phase: PVR-TIPS with an

additional patent splenic stent and two biliary stents (arrow)
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vein thrombosis, thrombophilia or additional stents beyond

the Viatorr stent. Prophylactic Anticoagulation: LMWH

100 IU/kg once daily if only PVR-TIPS with angioplasty

was performed and no thrombosis is present. Anticoagu-

lation may be adjusted based on bleeding risk (e.g., platelet

count\ 30,000) and renal insufficiency. Lifelong antico-

agulation is required for thrombophilia, stents in the portal

system, or persistent thrombosis, but may be discontinued

after six months or at transplantation if thrombosis has

resolved.

Statistical analysis

Descriptive analysis was performed for all variables, with

qualitative data presented as frequencies and percentages.

Continuous variables were expressed as medians and ran-

ges, accounting for normal and non-normal distributions.

Therapeutic and clinical success rates were reported as

percentages. Distribution was assessed using the Shapiro–

Wilk test. Categorical and binary variables were described

in absolute and relative frequency tables. Statistical com-

parison of pre- and posttreatment data for continuous

variables utilized the paired Student’s t-test, while McNe-

mar’s exact test was applied for binary variables. Statistical

significance was defined as p\ 0.05.

Results

Of 94 consecutive patients who underwent TIPS and/or

PVR-TIPS for the treatment of symptomatic PH and/or

portal vein thrombotic progression, 31 were non-cirrhotic.

Among these, 87% (27/31) had portal thrombosis, and of

those, 78% (21/27) exhibited CPVO with cavernomatous

transformation. Clinical, surgical, and demographic data

collected from electronic medical records of the 21 patients

with CPVO and cavernomatous transformation who

underwent PVR-TIPS are shown in Table 1, while the

causes of PVT are shown in Table 2. Among these 21

patients, 67% were male, with an average age of 44.7 years

(range 24–69 years).

The average time between PH symptoms onset and the

PVR-TIPS procedure was 3.1 ± 1.8 years. Prior to per-

cutaneous endovascular treatment, two patients (9.5%)

underwent splenorenal shunt surgery (Warren Shunt), and

one patient (4.8%) underwent splenectomy. No PVT

recanalization was observed with the medical therapy

alone. The median follow-up time was 26 months, with an

interquartile range (IQR) of 3.8–56.9 months.

PVR-TIPS was successfully performed in all patients,

resulting in a significant reduction in portal pressure gra-

dient by 10 mmHg (21.475 ± 9.7 mmHg –

11.454 ± 5,4 mmHg, p\ 0.001) (Fig. 6), alleviating PH

symptoms without thrombotic progression. Statistically

significant clinical success was observed in all treated

patients. Ten patients (47.6%) had ascites before PVR-

TIPS. After the procedure, ascites was still present in

imaging studies (CT or US) in three patients (14.3%;

p = 0.016), but in reduced amounts. Gastroesophageal

varices disappeared in 15 (71.4%) patients (p = 0.004).

Episodes of gastrointestinal bleeding ceased in all patients

(p = 0.021). Among the 11 (52.4%) patients who presented

with abdominal pain, only one (4.8%) continued to have

this symptom (p = 0.0021). Hydrothorax was observed in

two (9.5%) patients, and resolution was achieved in all

cases. The single patient (5%) who had episodes of clinical

encephalopathy had this symptom resolved with treatment

(Fig. 7). No progression of portal vein thrombosis was

observed after the procedure.

Hematological causes for PVT were evaluated in 19 of

the 21 patients (90%), with six patients (32%) testing

positive for a genetic hematological cause. One patient

(4.8%) developed PVT after using estrogen-progestogen

therapy. Among the local causes, three patients (14%)

developed PVT following a schistosomiasis infection, and

one patient (5%) after mesenteric pylephlebitis. In 10 of the

21 patients (48%), the etiological cause for PVT was not

identified and was classified as idiopathic PVT.

Table 3 Characteristics related to procedures, need for additional

stents, fibrinolytic therapy, and complications of the 21 patients

undergoing PVR-TIPS (PVR-TIPS: Portal Vein Recanalization with

creation of Intrahepatic Portosystemic Shunt)

Intervention N (%)

General anesthesia 21 (100)

Transjugular access 21/21 (100)

Transjugular access only 10 (48)

Transjugular and transsplenic access 8 (38)

Transjugular and transhepatic access 2 (9,5)

Transjugular, transhepatic, and transsplenic access 1 (4,5)

Complementary stents 6 (28)

Portal 2(9,5)

Mesenteric 1(5)

Splenic 3(14)

Intraprocedural local thrombolytic therapy 4 (19)

Thromboaspiration 1 (4,5)

Intra-portal fibrinolysis 3 (14)

Complications—Clavien-Dindo Classification, n (%) 7 (33)

IIIA 6 (28)

Bleeding 1 (5)

Stent occlusion 5 (24)

V Death 1 (5)
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Complications occurred in 33% (7/21) of patients,

comprising six grade III complications (1 perioperative

liver bleeding and five delayed stent occlusions) and one

grade VI complication. The patient with hepatic bleeding

had a subcapsular hematoma and underwent embolization

and hematoma drainage, resulting in a favorable outcome.

The primary patency rate was 76%, with an average

duration of 21.3 months (range 0.2–82 months). During the

US-Doppler follow-up, five patients (24%) presented

hemodynamically significant stent thrombosis requiring

reintervention, there was partial stent thrombosis in (4/5)

and complete stent thrombosis (1/5). The average time

between PVR-TIPS and stent thrombosis was 9.1 months,

ranging from 3.8 to 23 months. Secondary patency was

100% in five patients at 17.4 months (range

3.8–40.8 months). The 30-days mortality rate was 4.8%.

The patient, a 50-year-old woman with portal vein

thrombosis (PVT) related to estrogen-progestogen therapy,

developed chronic portal vein obstruction (CPVO) with

progressive thrombosis extending to include distal intra-

hepatic thrombus, splenic-mesenteric thrombosis, and

intestinal ischemia (Fig. 8). Despite attempts at percuta-

neous revascularization, thrombolysis, and placement of

additional stents, her death was attributed to the severity of

the case and unrelated to the procedure.

After PVR-TIPS, laboratory, clinical, and imaging data

confirmed the presence of symptomatic portal biliopathy in

8/21 (38%) patients. Three of these patients required

treatment, necessitating the placement of biliary stents due

to recurrent cholestasis, jaundice, and cholangitis (Fig. 9).

The overall survival rate at the end of the follow-up period

was 90.4%. One patient died seven months after PVR-TIPS

due to complications from an infection following biliary

stent placement.

In our cohort study, Glue was used for splenic tract

closure, while Gelfoam with the torpedo plugging tech-

nique was employed for portal tract closure in all cases. No

complications were observed with either access tract clo-

sure method.

Liver transplantation (LT) was performed in one patient,

while three others became eligible for the waiting list after

portal recanalization (Table 3). The average fluoroscopy

duration during the PVR-TIPS intervention was

56 ± 26–177 min, with an average Dose Area Product

(DAP) of 475 ± 60–1428 Gy.cm2.

Discussion

In patients with CPVO and PC anticoagulant therapy pri-

marily aims to prevent thrombus extension [11] rather than

achieve recanalization. Endoscopic treatments provide only

temporary control of variceal bleeding and do not address

the underlying causes of PH [23–25]. Hematologic disor-

ders, identified in 32% of patients, underscore the impor-

tance of screening due to the high-risk of thrombosis [26],

with lifelong anticoagulation required for those diagnosed

with these conditions [7]. Schistosomiasis, found in 14% of

patients, was a significant local cause of portal vein

thrombosis (PVT), linked to migratory population trends,

despite the absence of autochthonous cases in Italy [27].

The lack of identifiable etiological factors in 48% of

patients may reflect the study’s small sample size. Most

patients maintained normal liver function without cirrhosis,

and those with hematological disease showed elevated

platelet counts. Symptoms of PVT varied depending on the

stage of diagnosis, the speed of thrombus formation, and its

extent [28], leading to complications such as variceal

bleeding, venous congestion, ischemia, and ascites

[29–31]. More severe thrombosis was observed in patients

with liver dysfunction. The American Association for the

Study of Liver Diseases (AASLD) [4] endorses PVR-TIPS

for non-cirrhotic patients with CPVO and symptomatic PH

that is unresponsive to medical or endoscopic treatments.

Our study found PVR-TIPS to be effective in significantly

reducing the portosystemic pressure gradient (PSG) and

alleviating PH symptoms, including ascites, gastroe-

sophageal varices, digestive bleeding and reducing

abdominal pain. Achieving a PSG below 12 mmHg is often

the goal but can be challenging due to factors such as

preexisting collateral vessels and thrombus involvement in

the splenic and mesenteric veins. Recent advancements

have improved the efficacy of PVR-TIPS even in complex

cases [9, 16, 30]. PVR-TIPS was successfully performed in

all patients, with a preference for transsplenic access over

transhepatic access due to its technical ease [37]. For tract

closure, we used Glubran based on our group’s experience

with splenic tracts, while portal tracts were closed with

Gelfoam and torpedo plugging [38, 39]. Thrombus exten-

sion into the superior mesenteric vein and smaller tribu-

taries increases the risk of intestinal ischemia and mortality

[5, 40, 41]. Residual thrombus after PVR-TIPS may require

additional local thrombolytic therapy to prevent rethrom-

bosis [42, 43], as observed in 19% of our patients. The

limited effectiveness of fibrinolysis in chronic thrombosis

and the necessity of maintaining an adequate pressure

gradient in the portal vein highlight the importance of

TIPS, especially in cases of cavernous transformation.

Additional bare stents were needed in 21% of patients to

improve venous flow, although their placement may pose

challenges for future liver transplantation. The study

reported a primary patency rate of 76% at 21.3 months,

with reinterventions required for stent thrombosis,

emphasizing the importance of ultrasound follow-up.

Thrombosis in distal intrahepatic portal segments is asso-

ciated to PVR failure or early stent thrombosis due to
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inadequate blood flow [6, 37]. The mortality rate was 4.8%,

with the deceased patient experiencing thrombus progres-

sion and intestinal ischemia, emphasizing the need for

careful risk assessment and management. Currently, no

standardized guidelines exist for anticoagulation following

PVR-TIPS in CPVO and cavernoma in non-cirrhotic

patients. Anticoagulation is tailored to individual risk

profiles, with full anticoagulation prescribed for high-risk

conditions and prophylactic doses used for resolved

thrombosis. Adjustments are made based on bleeding risk

and renal function, with lifelong anticoagulation reserved

for persistent or high-risk conditions [44, 45]. Portal bil-

iopathy (PB) was symptomatic in 38% of patients post-

PVR-TIPS, suggesting preexisting asymptomatic PB. PB

can lead to cholestasis, jaundice, gallstones, and cholan-

gitis, potentially progressing to secondary biliary cirrhosis.

While radiological signs of portal cholangiopathy are

common, clinical complications requiring intervention are

rare [46]. However, one patient in our study succumbed to

infectious complications, highlighting the potential severity

of PB and the need for continuous monitoring [47–49].

Given the relatively young age of our patient cohort,

potential future liver transplantation (LT) should be con-

sidered. PVR-TIPS in CPVO allows patients previously

deemed ineligible for LT to become candidates [50], thus

expanding treatment options for this population. Patients

with CPVO often present complex vascular conditions,

making intrahepatic portal venous puncture challenging.

Thrombosis in the splenic-mesenteric axis, along with the

need for transsplenic and/or transhepatic access and addi-

tional interventions such as catheter balloon and snare use,

can extend procedure duration. Our study recorded an

average fluoroscopy time of 56 min and radiation exposure

of 475 Gy�cm2, which is higher than the 39 min and

335 Gy�cm2 reported for traditional TIPS procedures [51],

yet consistent with the complexity of PVR-TIPS.

This study’s limitations include its single-center, retro-

spective design, small sample size, and lack of a control

group. Despite these constraints, it provides valuable

insights into the feasibility and safety of PVR-TIPS for

managing portal vein thrombosis in non-cirrhotic patients

with CPVO, typically treated in specialized centers with a

multidisciplinary approach. The findings emphasize the

effectiveness of tailored anticoagulation, innovative tech-

niques, and symptom relief, while also expanding treat-

ment options. This study contributes to the existing

literature and highlights the need for further studies on

anticoagulation strategies, optimal timing for portal

recanalization, long-term outcomes, and implications for

liver transplantation.

Conclusions

PVR-TIPS demonstrates both efficacy and safety in non-

cirrhotic patients with CPVO and cavernomatous trans-

formation who present with symptomatic PH and/or portal

vein thrombotic progression. Our study shows significant

reductions in portal pressure gradient following the pro-

cedure, along with alleviation of PH-related symptoms and

no evidence of further portal vein thrombotic progression.

New therapeutic alternatives can be explored after portal

recanalization, including liver transplant.
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sion-related complications after acute portal vein thrombosis:

impact of early anticoagulation. Clin Gastroenterol Hepatol.

2008;6(12):1412–7. https://doi.org/10.1016/j.cgh.2008.07.031.

2. Llop E, Seijo S. Treatment of non-cirrhotic, non-tumoural portal

vein thrombosis. Gastroenterologı́a y Hepatologı́a (English Edi-

tion). 2016;39(6):403–10.

3. Rajani R, Björnsson E, Bergquist A, et al. The epidemiology and

clinical features of portal vein thrombosis: a multicentre study.

Aliment Pharmacol Ther. 2010;32(9):1154–62.

4. Northup PG, Garcia-Pagan JC, Garcia-Tsao G, et al. Vascular

liver disorders, portal vein thrombosis, and procedural bleeding in

patients with liver disease: 2020 practice guidance by the amer-

ican association for the study of liver diseases. Hepatology.

2021;73(1):366–413.

5. de Franchis R. Portal Hypertension VII: Proceedings of the 7th
Baveno Consensus Workshop: Personalized Care in Portal
Hypertension. Springer Nature; 2022.

6. Marot A, Barbosa JV, Duran R, Deltenre P, Denys A. Percuta-

neous portal vein recanalization using self-expandable nitinol

stents in patients with non-cirrhotic non-tumoral portal vein

occlusion. Diagn Interv Imaging. 2019;100(3):147–56.

7. European Association for the Study of the Liver. Electronic

address: easloffice@easloffice.eu. EASL Clinical Practice

Guidelines: Vascular diseases of the liver. J Hepatol.
2016;64(1):179–202.

8. Yerdel MA, Gunson B, Mirza D, et al. Portal vein thrombosis in

adults undergoing liver transplantation: risk factors, screening,

management, and outcome. Transplantation.

2000;69(9):1873–81.

9. Hall TC, Garcea G, Metcalfe M, Bilku D, Dennison AR. Man-

agement of acute non-cirrhotic and non-malignant portal vein

thrombosis: a systematic review. World J Surg.

2011;35(11):2510–20.

10. Zhang JB, Chen J, Zhou J, et al. Systematic review and meta-

analysis of trans-jugular intrahepatic portosystemic shunt for

123

F. Barbosa et al.: Safety and efficacy of Portal Vein Recanalization with creation of… 359



cirrhotic patients with portal vein thrombosis. World J Clin

Cases. 2021;9(19):5179–90.

11. Gioia S, Nardelli S, Ridola L, Riggio O. Causes and management

of non-cirrhotic portal hypertension. Curr Gastroenterol Rep.

2020;22(12):56.

12. Plessier A, Darwish-Murad S, Hernandez-Guerra M, et al. Acute

portal vein thrombosis unrelated to cirrhosis: a prospective

multicenter follow-up study. Hepatology. 2010;51(1):210–8.

https://doi.org/10.1002/hep.23259.

13. Samant H, Asafo-Agyei KO, Garfield K. Portal Vein Thrombosis.
StatPearls Publishing; 2022.

14. Liver EAFTS of T, European Association for the Study of the

Liver. Corrigendum to: ‘‘EASL clinical practice guidelines:

Management of chronic hepatitis B virus infection’’ [J Hepatol

2012;57:167–185]. Journal of Hepatology. 2013;58(1):201.

https://doi.org/10.1016/j.jhep.2012.09.013

15. Handa P, Crowther M, Douketis JD. Portal vein thrombosis: a

clinician-oriented and practical review. Clin Appl Thromb

Hemost. 2014;20(5):498–506.

16. Boyer TD, Haskal ZJ. The role of transjugular intrahepatic por-

tosystemic shunt in the management of portal hypertension.

Hepatology. 2005;41(2):386–400. https://doi.org/10.1002/hep.

20559.

17. Knight GM, Clark J, Boike JR, et al. TIPS for adults without

cirrhosis with chronic mesenteric venous thrombosis and EHPVO

refractory to standard-of-care therapy. Hepatology.

2021;74(5):2735–44.

18. Wei B, Huang Z, Wu H, et al. portal vein recanalization for

noncirrhotic portal vein cavernous transformation: transjugular

intrahepatic portosystemic shunt creation versus portal vein stent

placement. J Vasc Interv Radiol. 2023;34(2):187–94.

19. Filippiadis DK, Binkert C, Pellerin O, Hoffmann RT, Krajina A,

Pereira PL. Cirse quality assurance document and standards for

classification of complications: the cirse classification system.

Cardiovasc Intervent Radiol. 2017;40(8):1141–6.

20. Gonzalez JA, Conte GF, Marin AA. Etiology of non-cirrhotic

portal vein thrombosis in adults: experience of 12 Years in a

chilean university hospital. Blood. 2016;128(22):5000.

21. Honda M, Baba T, Hashimoto T, Seino N, Gokan T. Ultra-

sonography-guided percutaneous transhepatic portacaval shunt

creation. Jpn J Radiol. 2010;28(7):542–6.

22. Meine TC, Becker LS, Dewald CLA, et al. Percutaneous

transsplenic balloon-assisted transjugular intrahepatic portosys-

temic shunt placement in patients with portal vein obliteration for

portal vein recanalization: feasibility. Safety and Effectiveness

Cardiovasc Intervent Radiol. 2022;45(5):696–702.

23. Qi X, Han G, Yin Z, et al. Transjugular intrahepatic portosys-

temic shunt for portal cavernoma with symptomatic portal

hypertension in non-cirrhotic patients. Dig Dis Sci.

2012;57(4):1072–82.

24. Acosta S, Alhadad A, Verbaan H, Ogren M. The clinical

importance in differentiating portal from mesenteric venous

thrombosis. Int Angiol. 2011;30(1):71–8.

25. D’Amico G, Pagliaro L, Bosch J. The treatment of portal

hypertension: a meta-analytic review. Hepatology.

1995;22(1):332–54.

26. Khanna R, Sarin SK. Non-cirrhotic portal hypertension - diag-

nosis and management. J Hepatol. 2014;60(2):421–41.

27. Interessi CD, Gargiulo R, Crotti D, Raglio A, Bernieri F, Lavoro

Amcli-Cosp D. Epidemiologia delle parassitosi intestinali in

Italia: risultati della terza indagine nazionale AMCLI-CoSP.

Accessed December 8, 2023. https://www.simg.it/Riviste/rivista_

simg/2022/02_2022/10.pdf

28. Martı́n-Llahı́ M, Albillos A, Bañares R, et al. Vascular diseases of
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