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BCLC criteria for HCC management 
(Barcelona Clinic Liver Cancer)



Liver resection in cirrhosis

Main risks of hepatectomy in cirrhosis

• Intraoperative bleeding

• Distorted vascular anatomy

• Portal hypertension

• Trombocytopenia

• Coagulopathy

• Post-hepatectomy liver failure (PHLF)

• Ascites, bacterascites

• Malnutrition

Clavien PA, Hepatology. 2010;52:715-729
Guglielmi, Dig Surg 2012

Contributing to PHLF in cirrhosis:
Patient related

• Age
• Diabetes mellitus
• Obesity (BMI)

Liver related
• Steatosis / Steatohepatitis
• Chemotherapy associated liver injury
• Cholestasis
• Fibrosis
• Cirrhosis

Surgery related
• Hypotension
• Intraoperative blood loss
• Liver ischemia
• Remnant liver volume
• Infection / sepsis
• Portal hypertension



How to diagnose / grade PHLF

• 50/50 criteria (Belghiti): PT < 50% and serum bilirubin > 50 µmol/L (= 2,9mg/dL) on 

POD 5 è 50% 60 day mortality

• Bilirubin > 7mg/dL any POD (Vauthey)

• ISGLS Criteria (International Study Group of Liver Surgery )

Increased INR and elevated bilirubin on or after POD5

• Grade A: no symptoms, no diagnostics , no treatment, patient on regular 
ward

• Grade B: symptoms, non invasive diagnostics and treatment, patient on 
experienced ward or intermediate care

• Grade C: critical symptoms, invasive diagnostics and treatment, patient on 
intensive care unit

• Mortality related ISGLS grading A: 0%, B: 12%, C: 54%

Balzan S. Ann Surg 2005;242:824-8.
Mullen, JT. J Am Coll Surg 2007 May;204(5):854-62
Rahbari NN. Surgery 2011;149:713-24



1. Reduced hepatocellular function

Synthesis: albumin, clotting factors

Detoxification: bilirubin

Methods for evaluation:

• Child-Pugh score

• MELD score

• ALBI score

• Indocyanine green test

• Hepatobiliary scintigraphy

2. Increased fibrosis

Portal hypertension, esophageal varices,

ascites, splenomegaly, thrombocytopenia

Methods for evaluation:

• Thombocytosis

• APRI score

• Fibrosis-4 score

• Fibroscan

• Hepatic vein pressure gradient

Liver dysfunction in cirrhosis



Prognosis after resection in cirrhosis:
impact of dysfunction: bilirubin and portal hypertension

Llovet, Lancet 2003



Future liver remnant
= critical volume and critical function

> 25% > 30-40% > 40-50%

Normal liver Steatosis Cirrhosis
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(1) Guglielmi A et al, Dig Surg. 2012;29(1):6-17.
(2) Zorzi D et al, Br J Surg. 2007;94(3):274-86)



How to score reduced
hepatocellular function? 



Child Pugh score and liver resection in cirrhosis

• 216 patients with cirrhosis, hepatic resection for HCC

• In-hospital mortality Child A: 4.7%   çè Child B-C: 21.3%  (p=0.0003)

• Capussotti et al, Eur J Surg Oncol 2005

• The CP score is the best assessment tool we can now employ

• There is uniform agreement that even segmental resections are not possible in 

the vast majority of Child Class B patients, CP score 7 to 9 

• Discovering which patients in Child Class A are the poor risk is the desired goal

• Schneider, Philip D Surg Clin North Am. 2004 Apr;84(2):355-73



Receiver operating characteristic (ROC) 
curve of the MELD score in predicting 
postoperative liver failure.
(AUC  0.92, 95% CI  0.87-0.96)

MELD score and liver resection in cirrhosis



ALBI score and liver resection in cirrhosis

• ALBI = [log10bilirubin(µmol/L)x0,66] + [albumin (g/L)x-0,085]

• Albumin-bilirubin grade estimates grade of liver dysfunction and is predictive for 

PHLF

• Johnson PJ et al, J Clin Oncol 2015 + Andreatos N et al, J Gastrointest Surg 2017

• Albumin-bilirubin score to spleen thickness ratio (ALBI/ST) 

• ALBI/ST ratio was a strong risk factor of PHLF in all hepatectomy subgroups. 

• In conclusion, the ALBI/ST ratio has a superior predictive ability 

for PHLF compared with APRI and FIB-4.

• Zhang ZQ t al,  Medecine 2019



ICG and liver resection in cirrhosis



Hepatobiliary scintigraphy with 99mTc-mebrofenin
and liver resection in cirrhosis

• 99mTc-mebrofenin circulates in an albumin-bound form

• dissociates from albumin after uptake into hepatocytes

• undergoes biliary excretion without undergoing biotransformation 

• similar to ICG also not suitable in cholestatic livers

• has been validated as a tool for measuring the total liver function and functional 

remnant liver before liver surgery.



Cutoff 2.69 %/min/m²

Hepatobiliary scintigraphy with 99mTc-mebrofenin:
the cutoff’s to prevent PHLF in all hepatectomies

Cutoff 2.3 %/min/m²

Future remnant liver function estimated by combining liver
volumetry on magnetic resonance imaging with total liver
function on 99mTc-mebrofenin hepatobiliary scintigraphy:
can this tool predict post-hepatectomy liver failure?

Thiery Chapelle1, Bart Op De Beeck2, Ivan Huyghe3, Sven Francque4, Ann 
Driessen5, Geert Roeyen1,Dirk Ysebaert1

HPB 2016;18(6):494-503



Hepatobiliary scintigraphy with 99mTc-mebrofenin
in cirrhosis

• The assessment of hepatobiliary function by Tc-mebrofenin scintigraphy may be 

a good choice for assessing the severity of liver fibrosis in patients with HCV.

• Kula M et al, Nucl Med Commun 2010



How to score increased
fibrosis? 



Trombocytosis & APRI score 
and liver resection in cirrhosis

• Preoperative and/or postoperative thrombocytopenia (platelet count below 100 

or 150) constitute significant risk factors for PHLF in cirrhotic and non-cirrhotic 

patients.

• Meyer, J HPB 2019

• APRI =  
!"#
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• Score designed for cirrhotic livers, but predicts PHLF in chemo-associated liver 

injury patients



Fib-4 score & Fibroscan
and liver resection in cirrhosis

• FIB-4  =  294 : ;<=
01234143 56783 : ;>=

• The FIB-4 index may be a better predictor of PHLF and overall survival in HCC 

patients underwent hepatectomy than CP score.

• Zhou P et al J Gastroint Surg 2018

• Liver stiffness measurement by transient elastography has a similar performance to 

HVPG in predicting decompensation at 3 months after liver resection. 

• Procopet B et al , Ultrason 2018

• Liver stiffness measurement is a valid and reliable method for the prediction of PHLF 

grade A/B among patients with HCC

• Han H et al , Eur J Rad 2017



Clinical estimation of portal hypertension
and liver resection in cirrhosis

• Esophageal varices

• Splenomegaly

• Platelet count < 100.000

• Santambrogio R HPB 2013



Impact of resection < 2 or > 2 segments
in clinical portal hypertension

All resections

> 2 segm
< 2 segm

Ruzzenente A et al, WJG 2011



Estimation of hepatic venous pressure gradient
better than clinical estimation of portal hypertension



HVPG and liver resection in cirrhosis

• HVPG ≥ 10 mmHg = contraindication for hepatic resection (EASL* and AASLD 

guidelines)

• HVPG < 10 mmHg: 90% will not develop decompensation of cirrhosis within 4y **

• Elevated HVPG è negative prognosis of patients with HCC and cirrhosis 

• HVPG > 10 mmHg ≠ absolute contraindication for hepatic resection ***

• Excluding all HVPG > 10 mmHg from hepatic resection, will exclude 25% patients who 

would benefit of surgery without short-term postoperative complications ****

* BruixJ, Hepatology 2005

** Ripoll C, Gastroenterol 2007

*** Xiaolong Q. et al Oncotarget. 2016 

**** Cucchetti A, J of Hepatology 2016



Portal hypertension and liver resection



Portal hypertension and liver resection

Hernandez-Gea V et al WJG 2013



Can HBS predict clinical portal hypertension in 
cirrhosis?



Recent insights

• MELD score, bilirubin, alpha-fetoprotein and platelet count showed significant 

predictive value for PHLF/I (all p<0.05). A composite score based on these 

factors serves as guideline for physicians to better select patients undergoing 

extensive resections to minimize PHLF.

• Chin KM et al, Ann Hepatobiliary Pancreat Surg. 2018 

• Laparoscopy reduces the risk of PHLF in cirrhotic liver

• Remnant of total liver volume, platelets and intraoperative blood loss are other 

predictors of PHLF

• Predictive models available at: https://prodeau.shinyapps.io/shiny/. 

• Prodeau M et al, J Hepatol 2019

https://prodeau.shinyapps.io/shiny/


Functional limits in liver resection in cirrhosis
Conclusions

• PHLF after hepatectomy for HCC in cirrohotic liver is multifactorial: reduced

hepatocellular function, increased fibrosis, portal hypertension, future

volume/function of remnant, open vs laparoscopic resection, blood loss,…

• No good score/flow chart for cirrhotic patients



But for now to stay on the safe side:

Resection of HCC in cirrhosis only if:

• Enough future liver remnant, evaluated by liver volumetry and

liver function

• compensated cirrhosis in Child-Pugh A patient

• Hepatic Venous Pressure Gradient < 10 mmHg



Thank you!


