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Why and How to adequately 

perform reliable HVPG 

measurements?



Disclaimer

• I regularly perform HVPG measurements
• I am a strong believer in the value of HVPG measurements for 

patient care
• I have no other conflict of interest regarding invasive hepatology 

procedures



Scheme

• Antwerp Hepatic Hemodynamic Lab
• Case
• Why performing HVPG measurements?

• HVPG guided disease assessment and prognostication
• HVPG guided treatment decisions

• How to perform HVPG measurements?



Antwerp Hepatic Hemodynamic Lab

• 2001 Beaujon Hepatic Hemodynamic Lab (D Lebrec-R Moreau) (SF)

• 2013 +TVW

• 2017 Barcelona Hepatic Hemodynamic Lab (JC Garcia-Pagan) (TVW)

• 110 HVPG/year, total >2000

• Academic and Industry PHT studies 

• 2023 Postacademic HVPG training center
• Fellows Hepatology 
• Academic Collaborators

• Bart Takkenberg (Amsterdam UMC)
• Mikhail Van Herck (ZAS, Antwerp)
• Raoel Maan (ErasmusMC, Rotterdam)



58 yr old, liver test abnormalities

• Family history: 
• Father LTX at age 70 yrs (cirrhosis+HCC)
• Brother SLD

• Ethyl: 1 glass/week

• No complaints 

• Clinical exam-, BMI 27.7

• Lab: 
• ALT55  AST62 YGT114 Alk Phos 191; platelets 138 

• Liver panel-

• Ultrasound: steatosis++, spleen 14,5 cm, no ascites

• Fibroscan:  11.8 kPa ; CAP326 

• MRI: Steatosis, No focal liver lesions, Splenomegaly



Occlusion Ballon HVPG = 3 mmHg
WHVP: 14 mmHg
FHVP: 11 mm Hg

58 yr old, liver test abnormalities

Lbx: MASH, NAS 5, S3A2F3
Septum(blue), ballooning (red)



Why? 
Disease Assessment 

Prognostication
Safety



HVPG= gold standard to define CSPH

BAVENO VII



HVPG measurement is Prognostic

N=213, cirrhosis and HVPG ≥ 6 mmHg, wo varices (no PBC, no PSC)

HVPG outperforms MELD/Child-Pugh score in predicting outcomes
Ripoll, et al. Gastroenterology 2007;133:481-88



Baveno VII-Rule of 5 to replace HVPG?  

BAVENO VII

Diagnostic ‘grey zone’: 40-60% of patients!  
→ our patient: T138 and LSM 11.8 kPa 

Concept of cACLD vs HVPG based classification



Types of Portal Hypertension and HVPG Cutoffs

BAVENO VII

Sharma, JCEH 2021

Ryou, Explor Med 2020

Want, Comp Biol Med 2018

+ extra-hepatic surgery

≥

≥



Towards Etiology Specific HVPG Cutoffs for CSPH

Bassegoda, ...Vanwolleghem,.. Hernandez-Gea. Clin Gastroenterol Hepatol 2022 

BAVENO VII

Especially ascites at lower HVPG in MAFLD
n = 992 (MAFLD n = 548; HCV n = 444)

Pre-Sinusoidal components in both PBC (PSC?), MASH



Paternostro, Kwanten, Hofer,…, Vanwolleghem, Francque, Reiberger JHepatol 2024

HVPG 10 mmHg is still Prognostic- MASLD



• Diagnostic yield 97.7% (n=1291/1321)
• Major complications: 1% (13/1321)  HVPG only: 0%

• Intrahepatic AV fistula
• VCI injury (n=1)
• Hemobilia (n=1)
• Pneumothorax
• Hemoperitoneum 
• Liver haematoma 
• Liver capsule perforation

• Minor: 9,5%  HVPG only: local 
• Liver haematoma
• Transient cardiac arrhythmia
• Local haematoma
• Carotid artery puncture

TJLBx (HVPG): high diagnostic yield and safe

Clinical and Translational Gastroenterology 2019;10:e-00063; JHEP Reports, August 2025;7:101437



Why? 

Treatment decisions 

• Beta blocker initiation and response 
• Surgery



carvedilol should be started in all cACLD patients with CSPH diagnosis based on 
HVPG ≥10 mmHg or on the presence of GEV of any size. PREDESCI Càndid Villanueva Lancet 2019 

Turco Liver International 2023. BAVENO VII

N= 201 cirrhosis, HVPG ≥10 mmHg 

PREDESCI



No Betablockers when HVPG< 10 mmHg 

Primary End Point: Varices or Variceal Bleeding
Placebo vs timolol
N= 213; Cirrhosis + HVPG ≥ 6 mmHg
SAE timolol (18%) > placebo (6%) (P=0.006) Groszmann et al. N Engl J Med 2005;353:2254-2261

Careful identification of CSPH necessary!



HVPG and risk of variceal (re)bleed

• HVPG< 12 mmHg: No variceal bleeding  (except presinusoidal component)
• HVPG -20% (even>12 mmHg): Variceal bleeding 10% at 2 years

Bosch, Garcia Pagan. The Lancet 2003



Why?

Treatment decisions 

• Beta blocker initiation and response 
• Surgery



1-yr LTX/ † associated with

• CP score/ Prev 
Decompensation (univariate)

• HVPG (multivariate)  
• >16 mmHg (P=0.0016)

• ≥ 20 mmHg (P<0.001)

Next to high surgery risk

(cardiovasc/open abd)

121 abdominal

9 cardiovascular/thoracic

10 orthopedic and others 

HVPG and Extrahepatic Surgical Risk

Reverter, et al. J Hepatol 2019



EASL CPG 2025: Extrahepatic Abdominal Surgery in ACLD

J Hepatol 2025;83:768-789



HVPG measurements: How?



How



• NO FORMAL CONTRA-INDICATIONS
• Outpatient procedure

• HVPG+ LBx: 4 hour observation 
• HVPG: 2 hour observation 

• Fasting period: 4-6 hours (  increase in portal blood flow)
• Sedation:

• No deep sedation required, local anesthesia
• Low dose midazolam (0.02 mg/kg) feasible

• Venous access: 
• Ultrasound guided vs anatomical route

• Ascites: 
• Paracenthesis pre-procedure

• Coagulation:
• No thresholds 
• Anticoagulation paused 

• Platelets: if Lbx performed
• ≥ 50000/uL (or transfusion)
• Anti-platelet therapy paused (5-7 days)
• Aspirin monotherapy in case of coronary stent

Technical aspects of HVPG/LBx

JHEP Reports, August 2025;7:101437



HVPG= gold standard to define CSPH, but… (Baveno VII)

1.1. The use of an end-hole, compliant balloon occlusion 
catheter reduces the random error of wedged hepatic vein 
pressure (WHVP) measurements and is preferred over the use of 
a conventional straight catheter. (A.1) (New)
1.2. A small volume of contrast medium should be injected 
when the occlusion balloon is inflated to confirm a satisfactory
occluded position and to exclude the presence of hepatic
venous-to-venous communications. (A.1) (New)
1.3. Hepatic venous-to-venous communications may result in
underestimation of the WHVP and must be reported.
(A.1) (New)

Push-Wedge HVPG = 11 mmHg
WHVP: 22 mmHg
FHVP: 11 mm Hg

58 yr old, liver test abnormalities

BAVENO VII



Comparison of Straight vs Balloon occlusion HVPG

Gestels, …. Francque, Vanwolleghem EASL 2024

Strong + correlation HVPG assessment (R2=0.872) ∆HVPG 2 mmHg disagreement (n=80; 29.2%)



Comparison of Straight vs Balloon occlusion HVPG

Gestels, …. Francque, Vanwolleghem EASL 2024

Factors associated with ∆HVPG 2 mmHg  • Intrahepatic collaterals (p=0.019)

• N=37; ∆HVPG disagreement 16/37 (43.2%)

• Push-Wedge ↑ 11/16

• Occlusion balloon ↑ 5/16

• Extrahepatic collaterals (p=0.137)

• Child-Pugh (p=0.375) or MELD (p=0.578)
Both techniques correlate well
Large intrahepatic collaterals → use push-wedge straight endhole catheter



• Safe procedure, no formal contra-indications
• CSPH defined by HVPG ≥ 10 mmHg
• HVPG thresholds 10/12/16 mmHg (independent of MELD/CP):

• Non-selective betablocker 
• Decompensation 
• Mortality/LTX 
• Surgical risk

• Non-invasive tests: prospective validation needed
• Occlusion balloon catheter = gold standard

• But: large collaterals → straight endhole catheter

Conclusions 
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