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Specific recommendations based on: 

 patient, intervention, comparator, outcome 

(PICO) 

 

 
Grading of Recommendations Assessment, 

Development, and Evaluation (GRADE)  
 

 



with:unique The blood supply to the liver is  

 

 about 75% of blood through the portal vein  

 

remaining 25% through the hepatic artery. 



 
approximately 6–8 cm in length and 1 cm  
in diameter,  

divides in the 

hilum of the liver into the left and right portal vein 

branches 

The portal venous system carries 

capillary blood from the :   

 

entire gastrointestinal (GI) tract 

 (except for the upper esophagus and distal 

rectum) 

Pancreas 

 gallbladder 

 and spleen to the liver 



The inferior mesenteric vein usually 

drains into the splenic vein, whereas 

the left gastric vein drains at the 

confluence of the portal, splenic, and 

superior mesenteric veins 



The major hepatic veins are: 

right 

Middle 

 and left hepatic veins. 

 

The left and middle hepatic veins 

usually join within the liver entering the 

left side of the IVCas a single vessel and 

separate from but adjacent to the right 

hepatic vein. 





Vascular liver disorders of the mesenteric, portal, 

and hepatic veins and mesenteric and hepatic 

arteries have important clinical consequences 

and may lead to: 

 

 acute liver failure 

 chronic liver disease 

  noncirrhotic portal hypertension (PH) 

 cirrhosis 

hepatocellular carcinoma (HCC). 

 

these disorders play an important 

role as precipitating factors for the development 

and progression of complications in patients with 

existing chronic liver diseases 



BLEEDING AND THROMBOTIC 
RISK IN CIRRHOSIS 

hemostatic pathways in compensated cirrhosis are 

largely intact 

 

Increased clotting risk is evidenced by portal vein 

thrombosis (PVT) and peripheral deep venous 

thrombosis.  

 

Bleeding risk seems to be due to accelerated 

intravascular coagulation and fibrinolysis  (AICF) 

involving premature clot dissolution. 



1. Current evidence shows that hemostatic 

pathways in compensated cirrhosis are 

largely intact but in a precarious balance.  

 

 

2. Sepsis, hypothermia, or kidney dysfunction 

can shift the balance in either direction toward 

inappropriate clotting or bleeding particularly 

in the decompensated stage. 



2. The deficit of liver-derived procoagulant factors in 

cirrhosis is off set by the deficit of liver-derived 

anticoagulants PC and increased endothelial-

derived factor VIII and vWF. 

 

 

3. Changes in the anticoagulant system in cirrhosis 

can cause relative hypercoagulability that are not 

detected by conventional tests of hemostasis 



Bleeding and thrombotic risk in liver 

disorders 

1.In patients with cirrhosis, does 

prophylactic infusion of 2 or more 

units of FFP reduce the risk of 

bleeding? 



We do not recommend FFP to improve thrombin 

generation in patients with cirrhosis at conventional 

doses (10 mL/kg). 

 

 If sufficient volume is given (1–2 L) to lower a 

significantly prolonged INR, volume expansion 

increases portal pressure and may trigger 

variceal hemorrhage.  
 

infusion of plasma prophylactically to decrease 

bleeding risk is futile and potentially risky 
 

 (conditional recommendation, low level of 

evidence). 



The deficit of liver-derived procoagulant factors 

in cirrhosis is well known, but the deficit of liver-

derived anticoagulants such as PC and the 

increases in endothelial-derived factors such 

as factor VIII and vWF are less well appreciated 

 

 

Together with increased factor VIII and vWF, these 

changes can result in a relative hypercoagulable 

state in cirrhotic patients 
 



Most fibrinogen is synthesized in the liver with a 

circulating half-life of 3–5 days. 

 

 Fibrinogen levels are often maintained even in 

advanced liver disease, although very low levels 

below 100mg/dL can be seen with states of 

hyperfibrinolysis and are associated with 

prolonged prothrombin time (PT) and activated 

partial thromboplastin time (PTT). 



Thrombocytopenia due to : 

 
hypersplenism is also common and problematic, 

although bleeding risk is in part off set by increased 

vWFrelated changes in endothelia 

 

 

decreased hepatic synthesis of TPO (an erythropoietin 

homologue that stimulates marrow megakaryocyte 

function).  

 

Antiplatelet antibodies due to the polyclonal 

gammopathy of cirrhosis may also contribute to 

thrombocytopenia. 

 



fibrinolytic capacity is clearly 

increased in cirrhosis and may tip 

over into a state of hyperfibrinolysis 

associated with mucosal and wound 

bleeding 



Assessment of  

bleeding risk 

 in cirrhosis 



There is poor correlation 

betweeninternationalnormalized ratio (INR) 

and thrombin production in cirrhosis 



Platelets in cirrhosis 

In vitro studies have indicated 

adequate human thrombin generation 

at platelet levels of 50–60,000/uL 

 

TPO-receptor agonists 

(eltrombopag, lusutrombopag, 

and avatrombopag) have 

demonstrated to effectively stimulate 

thrombopoiesis in patients with 

cirrhosis and thrombocytopenia).  

 

 
 

 



In two large phase 3 randomized trials, the use 

of avatrombopag at 40–60mg/d for 5 days 

significantly reduced the need for platelet 

transfusions or rescue procedures for bleeding 

in patients with thrombocytopenia and chronic 

liver disease undergoing a scheduled procedure 

 

 

Similar results have been observed in a phase 3 

placebo-controlled trial of lusutrombopag 3 mg 

once daily 



Platelets in cirrhosis 

These results led to US Food and Drug 

Administration approval of avatrombopag and 

lusutrombopag before elective medical and dental 

procedures in patients with cirrhosis and platelet count 

below 50,000/uL. 

 

TPO-receptor agonists may be associated with an 

increased risk of thromboembolic 

events, particularly PVT, in patients with liver disease, 

and when prescribing these agentscaution is 

recommended  



2. In patients with cirrhosis with platelet 

count ,50,000/mL, is correction of platelet 

count to .50,000/mL associated with 

reduced risk of bleeding compared with 

patients with platelet count ,50,000/mL? 



We do not recommend prophylactic 

platelet transfusions before common 

procedures such as routine variceal 

banding or paracentesis outside of 

significant renal dysfunction (serum 

creatinine . 2.5 mg/dL) or sepsis.  

 

Infusion of a single adult platelet does 

not improve thrombin generation.  

 



Higher platelet levels may be more 

appropriate for high-risk procedures such as: 

removal of large polyps   
major surgery 

 

 but will probably require higher doses of 

platelet infusions 

 

if the procedure is elective, the use of TPO 

appropriate  may be more agonists  

 

(conditional recommendation, very low level 

of evidence). 



 

 



Bleeding in cirrhotic patients can be broadly 

categorized into PH related bleeding, driven by 

,portal pressure 

 

to hemostatic bleeding related mucosal/wound  

defects 

 

 AICF  

 

AICF is characterized by delayed postprocedure 

bleeding and mucosal or puncture wound oozing 



In contrast to disseminated intravascular 

coagulation, factor VIII levels are usually high, 

but fibrinogen levels may decline and, if less than 

100, may result in prolongation of PT and PTT. 



Features of hyperfibrinolysis may be 

hospitalized of  %30detected in up to 

cirrhotic patients, although clinically 

evident manifestations are much less 

frequent  

 

treatment with antifibrinolytic agents, such 

as e-aminocaproic acid or tranexamic 

acid, can be effective and safe 



6. Pharmacologic prophylaxis 

against DVT seems to be safe in 

hospitalized cirrhotic patients in the 

absence of bleeding or platelet 

counts less than 50,000/mL). 



3. In patients with cirrhosis and 

persistent active bleeding, are 

antifibrinolytic agents effective in 

reducing bleeding compared with 

no treatment? 



We do not recommend antifibrinolytic agents 

such as epsilon aminocaproic acid and 

tranexamic acid to reduce bleeding in the 

absence of hyperfibrinolysis. 

 

 

These agents are not generally considered to 

induce a hypercoagulable state but require 

caution if pathological clot such as PVT is 

already present  

 

(conditional recommendation, very low level 

of evidence). 





Within the liver, activation of hemostatic 

pathways has been 

implicated in the pathogenesis of small vessel 

thrombosis and organ atrophy in a process 

called parenchymal extinction 

 

 

 

The decision to treat active venous 

thromboembolism incirrhosis must take into 

consideration the degree of thrombosis  

(whether partial or occlusive, and extent) 

 

 the presence or absence of associated 

symptoms, relative fall risk, and risk of variceal 

bleeding 

 

 



monitoring INR is problematic when the patient is 

on warfarin due to issues surrounding 

reproducibility in liver disease and uncertain target 

levels.  

 

In the nonacute setting, previous studies of PVT 

therapy have arbitrarily used INR targets of 2–3 

with VKA in extended therapy. 

 

Reduced levels of liver derived  heparin cofactor 

(antithrombin III) in cirrhosis affect the results of the 

anti-Xa assay,  

 

anti-Xa assay or PTT is better to guide heparin 

therapy is unresolved 

 



 

Successful use of direct-acting oral 

anticoagulants (DOACs) such as 

dabigatran, apixaban, rivaroxaban, and 

edoxaban has been established in patients 
with cirrhosis, although these agents are 

generally avoided in Child-Pugh class B and 

C patients  

 

 





Etiology and prevalence 

As with any other vascular system, thrombosis 

of the portal and/ or mesenteric veins is related 

to Virchow’s triad including: 

 

 

  endothelial injury 

 sluggish blood flow stasis 

Hypercoagulab 

 ility 



Causes of portal or 

mesenteric vein 

thrombosis 

 
 

 



A. Thrombophilia 

• Malignancy of any 

intraabdominal organ 

 

• Myeloproliferative  

Neoplasm 

 

• Paroxysmal nocturnal 

hemoglobinuria 

 

• Pregnancy 

 

• Oral contraceptive use 

 

 • Other inherited 

thrombophilic conditions: 

PC or protein S deficiency 

 antiphospholipid syndrome 

  factor V Leyden deficiency 

 prothrombin gene mutation, 

 antithrombin deficiency 

homocysteinemia 

  and MTHFR genotype 

 



Myeloproliferative neoplasms 

are present in about 25% of patients with PVT 



Etiology 

The most common inherited causes of 

thrombophilia in the United States are: 

 

mutationfactor V Leiden   

 

mutationgene A 20210Prothrombin G  

 

which result in increased activity of the 

procoagulant factors V and II, respectively 



with injury to portal  Local factors. B
or mesenteric veins 

 
 

• Acute intraabdominal process: 

 pancreatitis, ulcerative colitis, Crohn’s disease, diverticulitis, 

cholecystitis, and appendicitis 

 

• Intraabdominal surgery: 

 cholecystectomy, colectomy, LT, splenectomy, portosystemic 

shunting, and TIPS shunt 

 

 

• Abdominal trauma 
 



C. Sluggish blood flow: 

 

• Cirrhosis 
 

• Congestive heart failure 



 
 

as: risk factors such less common Other 

Behçet disease  

celiac sprue  

 

 often morebut are  cause PVTalso may 

associated with thrombosis of hepatic veins. 

 

 

it must be recognized that there may be more 

than 1 cause of thrombophilia in a given 

patient. 

 



The prevalence of PVT in patients with cirrhosis 

has been reported widely from about 1% in 

compensated cirrhosis to up to 20% among 

patients listed for liver transplantation (LT)  

 

 

 
The prevalence also varies based on the imaging modality used for 

diagnosing PVT and the length of follow-up 

 

 



include disorders vascular Mesenteric 
mesenteric arterial ischemia and mesenteric 

venous thrombosis (MVT).  

 

 
 

Mesenteric arterial occlusion is mostly due 

to cardiovascular and embolic causes  

 



 

as described same are the  MVTfor risk factors The 

for PVT  

 

mesenteric of all  %20–%10contributes to about  MVT

vascular ischemic disorders 

 

 with a prevalence of 1 in 5,000–15,000 in patient 

admissions  

 

 

1 in 1,000 emergency department admissions 



can acute thrombosis , without cirrhosisIn patients 

involve variable extents of the portal vein and 

presents with acute abdominal pain, often located 

in the upper abdomen. 

 

  

Fever is also a common symptom and raises 

suspicion for an acute intra abdominal process 

such as diverticulitis, or pyelphlebitis (septic 

thrombosis of the portal vein 



include:of PVT associated features  Other 

 

 

 abdominal distention from ascites  

nausea  

splenomegaly 

 

. 



patients may be associated PVT in cirrhotic 

with worsening PH and/or hepatic 

decompensation.  

 

Whether anticoagulation should be used in 

cirrhotic patients for prevention of 

PVT remains controversial 



Both in patients with and without cirrhosis: 

 

 abdominal pain is the most common 

presentation of acute MVT.  

 

 

Other common associated symptoms include: 

 nausea 

 vomiting 

 fever 

 anorexia  

 and jaundice 





Should Doppler US, CTscan, 

 or MRI be performed for 

diagnosis of portal and/or 

mesenteric vein thrombosis? 



 

 

We recommend Doppler ultrasound examination as 

the initial noninvasive modality for diagnosis of PVT. 

 

 

 Contrast-enhanced CT or MRI scan is 

recommended to assess the extension of thrombus 

into the mesenteric veins and to exclude tumor 

thrombus among patients with cirrhosis who develop 

new portal and/or mesenteric vein thrombus  
strong recommendation, very low level of evidence) 



CT-scan 

A central lucency within an expanded and 

sharply defined vein on contrast,  cross-sectional 

.acute PVTimaging suggests an  

 

is characterized due to HCC tumor thrombus A  

by arterialization of the thrombus.  

 

 cavernomatous, often termed chronic PVTIn 

transformation of the portal vein, the portal vein 

is not defined, being replaced by collaterals 



Key concepts 

 thrombophiliaInvestigation for . 7
and/ or portal  forshould be performed 

mesenteric vein thrombosis among patients 

of absence in the without cirrhosis 
obvious etiology such as an acute intra 

abdominal process. 

 

  



Key concepts 

 ,with cirrhosisAmong patients 

thrombophilia work-up is performed among 

patients with portal and/or mesenteric 

veinthrombosis when there is” 

  
(i) previous history of thrombosis 

 

(ii)(ii)  thrombosis at unusual sites such as hepatic 

veins 

 

(iii) family history of thrombosis 



8. JAK2 mutation testing should be obtained for 

evaluation of underlying myeloproliferative 

neoplasms, the most common thrombophilic etiology 

for portal and/or mesenteric vein thrombosis in the 

absence of cirrhosis. 



9. Abdominal pain disproportionate to physical 

findings on abdominal examination should raise 

suspicion for portal and/or MVT. 
 

 

 

10. Among patients with portal and/or MVT,  

intestinal ischemia is suspected with the development 

of fever, ascites, rebound abdominal tenderness, 

leukocytosis, and elevated serum lactate levels. 



11. Doppler ultrasound examination of the 

hepatic vasculature should be obtained in patients with : 

 

(i) new diagnosis of cirrhosis, 

(ii) onset of PH,  

(iii) hepatic decompensation. 

 

 

12. Endoscopic evaluation should be performed in 

patients with chronic PVT to assess for esophageal 

and/or gastric varices. 

 



 

13. More data are needed before 

implementing routine use of prophylactic 

anticoagulation for prevention of PVT in 

patients with cirrhosis 



 



In the absence of hemodynamically significant 

bleeding, anticoagulation is initiated with infusions of 

unfractionated heparin or subcutaneous 

administration of LMWH. 
 

 

 

Initiation of anticoagulation is delayed in patients with 

active bleeding.  

 

Anticoagulation is maintained with oral anticoagulants or 

LMWH 

 







5. Should anticoagulation be 

preferred to thrombolytic therapy as 

the first strategy in the management 

of acute portal or  

mesenteric vein thrombosis? 



We recommend anticoagulation for all 
non cirrhotic patients with acute 

symptomatic portal or mesenteric vein 

thrombosis in the absence of any 

contraindication 

 

(strong recommendation, low level of 

evidence). 



14. Anticoagulation among 

patients with cirrhosis and portal 

and/or mesenteric vein thrombosis is 

not associated with increased risk of 

variceal bleeding 



6. Should patients with 

chronic PVT be treated with 

anticoagulation or observed? 



We suggest anticoagulation for patients with chronic 

PVT if there is” 

 

 (i) evidence of inherited or acquired 

thrombophilia 

 

 (ii) progression of thrombus into the 

mesenteric veins 

 

 (iii) current or previous evidence of bowel 

ischemia  

(conditional recommendation, very low level of evidence 



7. In patients with acute 

symptomatic portal or mesenteric 

vein thrombosis without a 

demonstrable thrombophilia, 

should anticoagulation be 

administered for 6 months or 

indefinitely? 



We suggest at least 6 months of 

anticoagulation in patients with portal or 

mesenteric vein thrombosis without a 

demonstrable thrombophilia and when 

the etiology of the thrombosis is reversible.  

 

Indefinite anticoagulation is 

recommended in patients with portal or 

mesenteric vein thrombosis and 

thrombophilia 

 
(conditional recommendation, very low level of evidence). 



8. Should beta-blockers or 

endoscopic variceal band 

ligation be used for primary 

variceal bleeding prophylaxis in 

non cirrhotic patients with chronic 

PVT who require anticoagulation? 



We recommend non selective beta-

blockers for prevention of variceal 

bleeding in patients with high-risk 

varices and portal and/or 

mesenteric vein thrombosis requiring 

anticoagulation. 

 

  



Endoscopic variceal ligation may be 

performed if there are contraindications 

or intolerance to beta-blockers; 

 

 however, anticoagulation may need to 

be  interrupted in the periprocedural 

period 

  

(strong recommendation, low quality of evidence). 



9. Should unfractionated 

heparin or LMWH be used as the 

initial agent for anticoagulation 

among patients with portal 

and/or MVT? 



We suggest either unfractionated heparin 

or LMWHbe used once a decision is made 

to initiate anticoagulation for treatment 

of portal and/orMVT.  

 

 

(conditional recommendation, very low level of 

evidence). 



10. Should LMWH or warfarin 

or direct-acting thrombin or 

factor Xa inhibitors be used for 

maintenance of 

anticoagulation? 



We suggest either LMWH or warfarin be 

used.  

 

Although this field continues to evolve, 

there is currently only limited experience 

with DOACs, which includes Xa or 

thrombin inhibitors.  

 

Because absorption of these agents may 

be limited in the presence of intestinal 

edema, some monitoring of therapy is 

recommended.  



normal thrombin time and aPTT for 

dabigatran and a normal prothrombin 

time or anti-Xa activity for apixaban and 

rivaroxaban rule out substantial drug 

effect. 

 

 

 

recommendation, very low level of 

evidence). 





11. Should anticoagulation be 

preferred to thrombolytic therapy 

or no therapy as the first strategy 

in the management of acute 

portal or mesenteric vein 

thrombosis in patients with 

cirrhosis? 



We recommend anticoagulation for patients with: 

 (i) acute complete main PVT 

 (ii) MVT 

 (iii) extension of portal venous 

thrombosis into mesenteric veins. 

 

 Risk of bleeding must be weighed 

against benefits as for example, in 

patients with platelets ,50,000/mL or 

hepatic encephalopathy at risk of falls 

(strong recommendation, low level of evidence). 



12. Should patients with 

cirrhosis and chronic PVT be 

treated with anticoagulation or 

observed? 



We suggest anticoagulation in patients with chronic PVT only 
if there is: 

 

 (i) evidence of inherited thrombophilia 

 (ii) progression of thrombus 

  (iii) history of bowel ischemia due to 

thrombus extension into the mesenteric 

veins. 

 

 Anticoagulation may also be considered in 

patients awaiting LT 

  
(conditional recommendation,  very low level of evidence). 



13. In patients with acute 

portal or mesenteric vein 

thrombosis and cirrhosis without 

an inherited thrombophilia, 

should anticoagulation be 

administered for 6 months or 

continued indefinitely? 



We suggest 6 months of 

anticoagulation in patients with 

cirrhosis and acute portal or MVT. 

 

 Anticoagulation is continued beyond 

this period in patients with portal or 

mesenteric vein thrombosis who are 

on the waiting list for liver transplant  

 
(conditional recommendation, very low level of 

evidence). 



14. Should beta-blockers or 

endoscopic variceal ligation be 

used for variceal bleeding 

prophylaxis in patients with 

cirrhosis and either acute or 

chronic PVT who require 

anticoagulation? 



We recommend nonselective beta-

blockers for primary prevention of 

variceal bleeding in cirrhotic patients 

with high-risk varices and portal 

and/or mesenteric vein thrombosis 

requiring anticoagulation.  

 



Endoscopic variceal ligation may 

be performed if there is a 

contraindication to or intolerance 

to beta-blockers 

 (strong recommendation, low quality of 

evidence). 



15. Should unfractionated 

heparin vs LMWH be used as 

the initial agent for 

anticoagulation among 

patients with cirrhosis and 

acute portal and/or MVT? 



We suggest either unfractionated heparin 

or LMWH for treatment of portal and/or 

MVT once a decision is made to initiate 

anticoagulation.  

 

Unfractionated heparin is preferred in the 

presence of renal insufficiency, and LMWH 

is preferred In the presence of 

thrombocytopenia 

 (conditional recommendation, very low 

level of evidence). 







Primary Budd-Chiari syndrome (BCS) is 

characterized by thrombotic obstruction of the hepatic 

venous outflow tract, anywhere from small intrahepatic 

venules up to major hepatic veins and suprahepatic 

IVC. 

 

 

 

 Secondary BCS caused by malignant 

tumors or extrinsic compression of the hepatic veins 



 The incidence rate of primary BCS ranges 

from 0.5 to 2 per million inhabitants in 

Western countries  

 

 Asian countries carry the highest prevalence 

of BCS at 5–7 per million . 

 

 The discrepancy between Western and Asian 

countries may be due to different 

prothrombotic risk factors 



Underlying prothrombotic conditions 

with most patients ed in fiare identi

primary BCS.  

 

At least 1 thrombotic disorder is 

present in 79%–84% 

 

 

two or more disorders are found in 

25%–46% 

 







Myeloproliferative disorders (MPN) account 

for about half of the BCS cases, and are 

identified through the presence of V617F 

mutation in the janus tyrosine kinase 2 

(JAK2) gene in peripheral myeloid cells 



 

 

16. Investigation for acquired and 

inherited thrombotic conditions should 

be performed in all patients with BCS. 

 

 Owing to the high prevalence of two or 

more risk factors in BCS, investigation 

is factors  prothromboticsecondary for 

recommended even in the presence of 1 

.thrombophilia disorderconspicuous  





The presentation of BCS ranges from: 

 

 fulminant liver failure  

subacute  

chronic hepatic venous outflow obstruction 

 

 with the latter as the most common presentation. 

 

 Ascites, abdominal pain, and liver test abnormalities 

of acute onset are often the initial manifestations of 

BCS 

 

 

 

Approximately 20% of patients are asymptomatic, 

and the diagnosis is made incidentally 



tract should hepatic venous outflow . The 17
or  acutewith all patients be investigated in 

obvious an  withoutliver disease  chronic

onset -new, particularly in the setting of cause

ascites and/or abdominal pain. 

 

 

are  and/or liver biopsy venogram. Hepatic 18

rarely required to make a diagnosis of BCS. 



16. Should Doppler US, contrast-

enhanced CT scan, or MRI be 

obtained to diagnose BCS in 

patients with new-onset ascites? 



We recommend Doppler US as the initial 

diagnostic test for evaluation for BCS.  

 

Contrast-enhanced CT or MRI scans should 

be obtained : 

 

 

thrombus extension 

rule out tumor thrombus 

response to anticoagulation therapy 

indeterminate hepatic nodules,  

whenever there is high clinical suspicion of 

BCS despite negative or inconclusive Doppler 

US results 

  
(conditional recommendation, low level of evidence). 





The management of BCS : 

 

Anticoagulation 

 

 vascular interventional radiological procedures 

 

(angioplasty and TIPS, decompressive 

portosystemicshunt surgery 

LT) 



Medical therapy 

Targeted therapies of the underlying 

prothrombotic disorders are indicated: 

 
 

 

 

 

Cytoreductive therapies, such as hydroxyurea, 

pegylatedinterferon,  busulfan, and ruxolitinib used 

in MPN 

 

eculizumab, an anticomplement agent, may be 

considered in paroxysmal nocturnal 

hemoglobinuria 

 
 

 



Systemic anticoagulation is the first-line  

treatment of BCS,  independent of the 

demonstration of thrombotic risk factors. 

 

Warfarin has been used for long-term  

anticoagulation, while unfractionated heparin  

and LMWH are often used in the acute setting. 

 

 DOACs have not yet been investigated in BCS, 

although data on patients with splanchnic vein 

thrombosis and cirrhosis have been promising 



Major bleeding is unfortunately common in 

patients with BCS on anticoagulation, with 

an overall incidence of up to 22.8 episodes 

per 100 patient-years  

 

Invasive procedures and portal hypertension 

are responsible for majority of bleeding 



19. Referral to a hematologist is recommended 

for the evaluation and treatment of specific 

underlying prothrombotic disorder. 

 

20. Presence of gastroesophageal varices is not 

a contraindication to anticoagulation. 

 

 However, primary and secondary prophylaxis for 

gastroesophageal variceal bleeding should be 

performed as indicated. 





Thrombolysis, balloon angioplasty and/or 

stenting aim to achieve recanalization of 

obstructed vessels,  

 

while TIPS entails the creation of an 

intrahepatic shunt as a means of 

decompressing the hepatic sinusoids. 

 

  



Systemic or arterially delivered 

thrombolytic agents, such as recombinant 

tissue-type or urokinase-type plasminogen 

BCSin  ectiveffinactivator, are  

 

Local infusion of these agents into 

the hepatic vein and/or IVC can potentially be 

effective in reestablishing vascular patency 

combined with balloon angioplastywhen  



The low success rate of thrombolysis can 

chronicity of most the explained by be 

cases of BCS at presentation 

 

 

Thrombolytic agents may still have a 

of occlusion  acuterole when there is 

hepatic vein stents or TIPS  

 



Hepatic vein angioplasty,  with or 

without stenting, has been found particularly 

beneficial in a small subset of BCS patients with 

hepatic vein  segment-short 

stenosis  

 

 

 

success with angioplasty, even in  term-long

combination with anticoagulation, is limited to 

third of patientsabout a  



method of portal  invasive-lessis a  TIPS
decompression than surgical shunts with 

excellent long-term outcomes, thus reducing 

the need for surgical shunts and LT in BCS 

  

In a large prospective multicenter European 

study including 157 patients with BCS, 

39.5% of patients underwent TIPS, and of 

these only 6.45% required a liver transplant, 

while only 2% underwent surgical shunting 



21. Balloon angioplasty of the hepatic vein, with 

or without stenting, should be reserved for 

patients with short-segment hepatic vein stenosis. 

 

22. PTFE-covered stents are preferred to bare 

stents when performing TIPS. 

 

23. Ultrasound-guided DIPS may be attempted 

when TIPS cannot be accomplished due to 

complete hepatic vein occlusion. 

 
polytetrafluoroethylene (PTFE)-covered stents 

 





24. Portosystemic shunt surgeries 

should be reserved for the rare patients 

in whom neither TIPS nor DIPS is 

technically feasible. ultrasound-guided  

 

 
direct intrahepatic portosystemic shunt (DIPS) 

 

 





Approximately 10%–15% of patients with 

BCS may require LT during the course of 

their disease because of : 

(failure of medical and/or endovascular interventions) 

 
after transplant has Recurrent thrombosis 

been reported in as many as 20% of 

patients, and long-term anticoagulation 

should be considered in all patients 

because of persistent prothrombotic risk 

after transplant 



Many inherited hypercoagulable 

conditions, however, may be reversed 

as LT can correct conditions such as 

factor V Leiden mutation, prothrombin 

gene mutation, protein S and C 

deficiencies,  and antithrombin 

deficiency 



25. Patients receiving LT for BCS should be 

considered for long-term anticoagulation, especially if 

they have persistent prothrombotic risk, such as MPN. 

 

 

26. Prognostic scoring systems are not helpful in 

guiding choice of therapy 



17. Should anticoagulation or 

interventional radiology 

treatment with angioplasty or 

TIPS be the initial treatment of 

choice for patients with BCS? 



We recommend stepwise management from 

least to most invasive therapies for patients with 

BCS. 

 

 Systemic anticoagulation is the initial 

treatment of choice.  

 

If medical therapy fails, as determined by 

worsening liver and/or renal function, ascites, 

or hepatic encephalopathy, then 

endovascular therapies such as 

angioplasty or TIPS are recommended. 

  

LT is reserved for TIPS failure and BCS presenting 

as fulminant liver failure 

 (strong recommendation, moderate level of evidence). 



Risk of HCC 

are regenerative hepatic nodules Benign 

frequently observed in BCS and may be 

difficult to distinguish from HCC by imaging 

criteria alone  

 

Approximately a third of benign lesions in 

BCS demonstrate washout on portal and/or 

delayed phases, significantly reducing 

the specificity of this finding for HCC 

diagnosis 



A small longitudinal study, with 5-year follow-up, 

demonstrated an increase in the number and size of 

benign nodules in BCS over time 

 

Approximately 25% of these nodules may represent 

hepatic adenomas, although they carry a distinct 

immunohistochemical 

phenotype compared with conventional 

adenomas  

 
This may suggest different tumor behavior and 

potentially a higher risk of malignant 

transformation 



27. Triphasic contrast-enhanced 

CT or MRI scans are required for 

evaluation of hepatic nodules in 

BCS. 



18. Should patients with 

chronic BCS undergo HCC 

surveillance vs no 

surveillance? 



We suggest surveillance for   

abdominal ultrasound and serum 

AFP levels every 6mo in patients 

with chronic BCS.  

 
Diagnosis of HCC is challenging, and patients 

are best referred to centers of expertise for 

diagnosis  

(conditional recommendation, low level of evidence). 





The splanchnic circulation includes the 

celiac, superior mesenteric, and inferior mesenteric 

arteries, all arising from the abdominal aorta. 

 

 Mesenteric arterial aneurysms are seen in 

10% of autopsies, but infrequently cause 

problems.  

 
The aneurysms may berate after rupture is as high as 

 complicated by rupture and the mortality 70%. 



A true aneurysmis a permanent, localized 

dilatation (.1.5 times the expected diameter) of an artery 

wall. the vessel of layers 3 all and involves  

 

A pseudoaneurysm (“false aneurysm”) 
intimal and medial  is a localized disruption of the

of the artery.  layers 

 

Pseudoaneurysms are lined by adventitia or 

.by traumacaused are perivascular tissue and  

 

.  



 Fusiform aneurysms involve the 

entire circumference 

 

only a involve  saccular aneurysms

of the vessel wall portion 



Patients with mesenteric artery aneurysms usually present 

. sixth decade of lifeafter the  

 

Splenic artery aneurysms account for about 60% of all 

mesenteric artery aneurysms and are more common in 

multiparous women. 

 

 

A male preponderance is noted for hepatic and 

gastroduodenal artery aneurysms. 

 

 Both sexes are affected equally with celiac and superior 

mesenteric artery aneurysms. 

 

Aneurysms are multiple in approximately one-third of 

patients. 



Typical symptoms associated with mesenteric 

artery aneurysms include : 

 

abdominal pain  

intraabdominal and GI bleeding. 

 

 

 

 Patients with acute pancreatitis are at increased 

risk of developing pseudoaneurysms due to local 

enzymatic vascular injury, with associated mortality 

rates between 30% and 50% when aneurysms 

rupture 



Should asymptomatic 

mesenteric artery aneurysms 

,2 cm in diameter be 

observed or treated? 



We suggest treatment in asymptomatic 

patients only : 

 

 aneurysms of the pancreaticoduodenal and 

gastroduodenal arcade 

 intraparenchymal hepatic artery branches 

 women of childbearing age 

recipients of a liver transplant 

irrespective of aneurysm diameter. 
 

 

 (conditional recommendation, low level of evidence). 



In asymptomatic patients with mesenteric 

aneurysms,2 cm in diameter and not meeting the 

aforesaid criteria, follow-up imaging is 

recommended initially in 6 months, then at 1 year 

and subsequently every 1–2 years.  

 

 

We recommend that mesenteric artery aneurysms 

associated with symptoms (abdominal pain in the 

absence of other causes) be treated  



20. Should asymptomatic 

mesenteric artery 

aneurysms .2 cm in 

diameter be observed or 

treated? 



We recommend intervention 

for all aneurysms.2 cm in 

diameter even when 

asymptomatic 

 
 

 

 (strong recommendation, low level of evidence). 


