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• Brief history of modern liver surgery 

• General Principles of liver Surgery 

• Staging System for HCC 

• Surgical Management of HCC 

• Extended criteria  for management of HCC , role of TAce and 
SBRT

Plan 
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Mystic Organ  to a Transparent Organ 

The liver surgery has progressed tremendously in the last 50 
years 

From mortalities ranging from 10-20  % it is now < 2 %  

A better  knowledge of Liver  segmental Anatomy , and Inventions 

in Imaging  techniques and techniques of Surgeryand post operative 

management  

Milestones in liver surgery 
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Couinaud’s classification  1954
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Henry Bismuth introduce the concept of Anatomical resections 

IOUS - 1984  

Thomas E Starzl performed the first liver transplantation in1963

Strong First LDLT from adult to child in july1989 was performed in 
Australia 

Lo , First Adult LDLT in1996 
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Milestones in liver surgery 



• A good knowledge of the anatomy is a prerequisite 
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Liver 

anatomy

Imaging 

techniques

Understanding 

liver 

regeneration
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Liver anatomy 

• Right hepatic vein divides the 
right lobe into anterior and 
posterior segments 

• Middle hepatic vein divides the 
liver into right and left lobe , this 
runs from IVC to GB fossa an dis 
called cantle’s line 

• Left hepatic vein divides the left 
lobe into medial and lateral part 

• Portal vein divides the liver into 
upper and lower part 
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Advanced Age

Co morbidities

Chronic liver Disease 

Cholestatic Disease

Post Chemotherapy

Extent and Complexity of the Liver Resection  

Risk Factors for Resection 

Principles of surgery in Hepatic Tumours



Pre operative simulation using a triple phase Contrast CT scan

Accurate assessment of the  segmental anatomy 

Liver Vasculature 

Volumetry

MRCP -Biliary Tree       

MR spectrography/ Fibroscan -

Functional Status - ICG 

Imaging of the liver 
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• POST OPERATIVE LIVER FAILURE IS THE COMMONEST 
CAUSE OF MORTALITY 
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Impaired Functional reserve

Inadequate residual volume 

•Cause of Post op Liver failure 
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Future Remnant Liver Volume FLR 

FLRV   =   

Residual volume 
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Residual Liver 

Volume 

Total liver Volume - tumour volume 



• Total liver volume 2625

• Right lobe without MHV 1840 (70%)

• Left lobe with MHV  785.9(30%)

• Left lateral 546( 20.81)%

• Tumour volume 1253 
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Volumetry 





• Parenchymal sparing resection 

• Resection after PVE

• Resection in combination with RFA

• Two staged Resection ALLPS 

• Resection after chemo 

• Resection after TACE 
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Strategies to deal with Impaired Functional reserve 
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Augmentation of FLRV

PVE 

PV ligation 

Repeat CT after 3 weeks 

FLRV increases by 20- 46 %

Resectability 70 -100%

Can be used as a dynamic test for Liver Regeneration 
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Anatomic VS Non Anatomic Resections 
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ANATOMIC VS NON ANANTOMIC RESECTIONS 





Challenges 

5th most common cancer world wide 

80% of the times develops in a diseased organ.  

Disease free survival is relative 

Time to symptomatic progression is confounded  

Surgical resection or liver transplant - curative

Surgery Remains the Gold Standard 

HEPATOCELLULAR CARCINOMA 
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Best in Single lesions , Asymptomatic 

Absent Portal Hypertension

HVPG <10 mm of Hg 

Platelet >1L

Normal bilirubin

No Varices 

70 % survival at 5 yrs 

Only 5-10 % meet the criteria 

Lloveet al resection vsTx Hepatology 1999

Resection in Cirrhotics
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Anatomical 

Imaging

Simulation  

Functional 

Clinical 

Biochemical

Functional  

Criteria for selection and operability 
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PRACTICAL APPROACH 

Diagnosis - is tissue and issue 

Staging ( prognosticating ) - which system?

Treatment Indications ( fitting the treatment to the tumour and 
the underlying liver disease ) - which service knows the best 

Hepatocellular carcinoma  
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Multidisciplinary Approach for Management of HCC
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Surgeon 
Interventional 

radiologist 

Oncologist 

Radiologist 

Pathology

Outside referrals 

Hepatologist  
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INDIVIDUALISED CARE 

No single staging system 
with arrows connecting 
the stage to treatment 
will be a substitute 
replace the need to have 
a thinking clinician 

Jordi Bruix, MD;



Staging 

HCC



• STAGING

• No single universally accepted staging system ( >10 in use ) 

• Many (AASLD) have adopted the BCLC ( validated ) 

• 5 stages 

• Variables 

• Tumor stage 

• Physical and liver functional status 

• Cancer related symptoms 

• Treatment Algorithm

STAGING 
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STAGING SYSTEMS 
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BARCELONA CANCER 
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Hongkong liver cancer staging system 

HCC 

Gastroenterology 2014 1461691-1700.e3DOI: (10.1053/j.gastro.2014.02.032) 





TUMOR CHARACTERISTICS 

Diagnosis , is biopsy needed 

Segmental anatomy 

Tumour size and no

Extra hepatic spread  

CONDITION OF THE LIVER 

Functional status 

Is there e/o Portal hypertension 

What is the FLRV 

QUESTIONS TO BE ASKED IN CLINICAL PRACTICE 



PATIENT FACTORS

Age 

Co morbidities 

Performance status 

FITTING THE TREATMENT TO THE TUMOUR AND THE 
UNDERLYING LIVER DISEASE 



Quantity 

>25% for normal liver 

>40 % for Cirrhotic Liver      

(Schindl MJ et , Gut 2005  adnd Shoup et  al J gastrointest Surg 2003   )

Quality -

LFT ( alb , INR Platelets 

HVPG 

OGD 

Liver Biopsy                                                                

Quantity and Quality of the FLRV 

EVALUATION OF THE HEPATIC RESERVE OF PATIENTS WITH HCC 



NON CIRRHOTIC.  - Only 5-10 % of the patients 

Extended Resections can be done after proper 
evaluation 

CIRRHOTIC — Child s A - Major hepatectomy(Avoid R 
hepatectomy) 

Child s B - segmental or subsegmental resection 

Child S C - contraindication for resections 

Resection for HCC

HCC



Resection for HCC

HCC



Not recommended if the tumour is resectable 

Delay 

Technically more difficult

May be associated with more morbidity 

Not resectable due to anatomic reasons , 6-28% become resectable 

Recurrence rate is  40 -85 %

Survival , 5 year 25 to 60 % 

Neoadjuvant and down staging prior to resection 

Resection after Downstaging 



• 20 % who meet the current EASL/AASLD criteria are denied 
surgery and this increases mortality

• Common practice is to offer surgery beyond the criteria

• Down staging and LR is offered for patients who have locally 
advanced tumour 

• Downstaging and LR has better survival compared to locaregional 
therapies like TACE  

• In real life LR  for HCC is based on individual componentsand 
local conditions which are not captured by guidelines

Practicality of liver resections 

HCC



WHAT EXTENT CAN WE GO ?

HCC 



Liver Transplantation for HCC 
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LIver Transplantation for HCC 





Liver Transplantation for HCC 
EXPANDED CRITERIA 



EXPANDED CRITERIA 

Liver Transplantation for HCC



EXTENDED CRITERIA 

LIVER TRANSPLANTATION FOR HCC
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ROLE OF SBRT /TACE /TARE 

EXTENDED CRITERIA 
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DOWNSTAGING FOR LOCALLY ADVANCED HCC
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DOWNSTAGING FOR LOCALLY ADVANCED HCC 
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DOWNSTAGING FOR LOCALLY ADVANCED HCC

LIVER TRANSPLANTATION FOR HCC
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CASE REPORTS 
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LIVER TRANSPLANTATION FOR HCC



Tumor size reduced 9.1x 7.2 cm 4.7 x 3.7 cm

PVTT —— Complete metabolic resolution and enhancement of filling 
defect

NO EXTRA HEPATIC DISEASE 

Pathology 

WELL DIFFERENTIATED TUMOR 

THE SIZE OF THE TUMOR - <2 CMS WITH MORE THAN 

AND NO E/O TUMOR IN THE PV .

LIVER TRANSPLANTATION FOR HCC



• Case 2 , 

• 61 yrs old NASH related CLD Childs A, with HCC

Case report 

Liver Transplantation for HCC 



SBRT  for down staging for Ltx 



Surgical Management of HCC is evolving

Potential cure is increasing with down staging modalities like TACE , 
TARE, SBRT followed by LR or LT , 

Patients with PVTT or locally advanced tumours -have not hit the 
end of the road .

multidisciplinary approach 

Genomics  is becoming a part of prognostication and diagnosis 

Personalised medicine and individualised treatment is the future 

Conclusion 

Surgery for HCC 



Some downstage patients with good tumour biology do well with LR and LT 

When we expand the criteria for LDLT ,  

Double Equipoise ,( recipient outcomes and donor safety ) Should be strictly 

followed 

Minimum Acceptable recipient survival is contentious and Transplant Benefit 

, a better metric 

Liver Transplant for HCC



Multidisciplinary Approach for Management of locally advanced  HCC

Liver Transplant for HCC

Surgeon 

Interventional 

radiologist 

Oncologist 

Radiologist 

Pathology

Hepatologist  

Radiation 

Oncologist 



Seeking Optimal Outcomes in an Era of 
Personalised Medicine and Transplant 
Oncology …. Beyond Convention Yet 

Evidence Based 
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