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Liver anatomy 
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Liver anatomy 

Α΄ ΧΕΙΡΟΥΡΓΙΚΗ ΚΛΙΝΙΚΗ ΕΚΠΑ, ΓΝΑ ΛΑΙΚΟ 4 4/25/2021 

https://www.asurgery.gr/


HCC 
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• the incidence of HCC is greatest in areas where exposure to factors that 

cause chronic HCC injury is heaviest. 

 

• greatest in sub-Saharan Africa and East Asia, where the incidence is 

more than 20 cases per 100,000 individuals per year 

 

• males have up to 5.7 times the HCC incidence observed in females 
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Risk factors for HCC 
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• 75% to 80% of primary liver tumours are associated 

with hepatitis B (seen in 50%-55% of patients with 

HCC) or hepatitis C (25%-30%) 

 

• Among patients with hepatitis B, 20% of HCC cases 

develop before cirrhosis develops, whereas among 

patients with hepatitis C, HCC almost always arises in 

the background of significant cirrhosis and fibrosis 
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Vaccination against hepatitis B and better detection of 

hepatitis B and C has been a revolution. 

Nowadays, approximately 60% of patients with HCC are 

not infected with hepatitis virus 
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multistep progression through alterations in various molecular pathways 
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Gross features  

 

Growth patterns categorized by 

Eggel 

• nodular type 
 

• massive 
 

• diffuse 
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Clinical Presentation and Diagnosis 

• often presents incidentally as patients are being followed for underlying liver disease or when there is enough tumor 

progression to cause a mass effect 

• Right upper quadrant pain 

• obstructive jaundice 

• weight loss, anorexia, or onset of ascites 

• rarely present as a rupture 

• Physical examination is most often dominated by the signs of cirrhosis, such as jaundice, ascites, cachexia, 

splenomegaly, hepatomegaly, spider angiomata, or palmar erythema 

• the physical exam may be normal in patients with HBV or NASH who can experience HCC prior to the development 

of cirrhosis. 
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PARANEOPLASTIC SYNDROMES ASSOCIATED WITH HEPATOCELLULAR 
CARCINOMA 
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LABORATORY FINDINGS 

• Abnormal liver function and elevated liver enzymes (ALT, AST, ALP, Bil, γ-GT) 

• Viral serologies including hepatitis B surface antigen and hepatitis C antibody tests are also necessary 

• Thrombocytopenia 

• A-FP elevated (neither highly sensitive nor specific) 

• up to 40% of patients with small HCCs have normal AFP levels 

• can be elevated in patients with active viral hepatitis without cancer 

• des-carboxyprothrombin (DCP) and the lens culinaris agglutinin-reactive fraction of AFP, termed AFP-L3, are 

candidate biomarkers that may increase the specificity for HCC when used with serum AFP screening. 
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Screening in high-risk population 
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Biopsy? Is it necessary? 
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Imaging for HCC 

Computed tomography 

• sensitivity and specificity as high as 93% and 97% 

• Mostly for lesions > 1cm 

 

 

Magnetic resonance imaging 

• MRI is becoming the predominant imaging modality 
for characterizing liver tumors 

• MRI has the highest sensitivity and specificity for 
detection of 1- to 2-cm HCC, of 90% and 82%, 
respectively 

• MRI better sensitivity (91% vs 81%) and specificity 
(95% vs 93%), especially for smaller HCC lesions 

• MRI needs less contrast volume than CT, and 
injection time is shorter. 
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The pathognomonic radiographic profile is enhancement in the arterial phase followed by washout in the 
delayed venous phase. Additional common findings are delayed enhancement of the fibrous pseudocapsule, 
presence of septations, and an internal mosaic pattern. 
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Work-up  
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Staging systems 
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• Liver Cancer Study Group of Japan staging system 

• Japanese Integrated Staging score 

• Chinese University Prognostic Index 

• Okuda system 

• Cancer of the Liver Italian Program (CLIP) scoring system 

• Barcelona Clinic Liver Cancer (BCLC) staging system 

• American Joint Committee on Cancer/International Union 

Against Cancer (AJCC/UICC) TNM staging system 
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Barcelona Clinic Liver Cancer (BCLC) staging 
system 
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Hepatic functional reserve, the most important predictor of mortality risk, is 
determined by using the CTP score 
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perioperative mortality 
CTP class A 10% 
B 30% 
C 82% 
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Resection? 

Α΄ ΧΕΙΡΟΥΡΓΙΚΗ ΚΛΙΝΙΚΗ ΕΚΠΑ, ΓΝΑ ΛΑΙΚΟ 24 

https://www.asurgery.gr/


www.surgery.gr 

The  sequential  continuous  coagulate - cut  technique 
-  minimal  blood - loss  liver  transection - 
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Χειρουργικές επιλογές  
• Resection 

• Ηπατεκτομή  (μερική) 
• Μεταμόσχευση ήπατος (ολική 

ηπατεκτομή) 

• Radiofrequency Ablation (RFA) 

• Resection with RFA 

• Microwave Ablation (MA) 

• Cryosurgery 

Συντηρητικές επιλογές  
• Selective Internal Radiation Therapy (SIRT) 

• Hepatic artery infusion (port or pump) (HAI) 

• Chemoembolization 

• Alcohol ablation (PEI) 

• Chemotherapy  

• Radiation  

 

 
 

Κακοήθη νεοπλάσματα του ήπατος 
Θεραπευτικές επιλογές  
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FUTURE LIVER REMNANT (FLR) 

Right portal vein embolization (PVE) and 
segment IV embolization for a large 
hepatocellular carcinoma 



Improvement in overall survival (OS) after major hepatectomy (resection of >3 liver segments) for 
hepatocellular carcinoma over time (n = 630) 

Α΄ ΧΕΙΡΟΥΡΓΙΚΗ ΚΛΙΝΙΚΗ ΕΚΠΑ, ΓΝΑ ΛΑΙΚΟ 30 

https://www.asurgery.gr/


Outcomes of resection 

• Only 10-15% candidates for resection 
 

• Ineffective systemic chemotherapy (sorafenib?) 
 

• Recurrence occurring in 50% and 80% of patients within 5 years 
 

• the more common is a second primary lesion 
 

• 5-year survival rates after resection range from 30% to 60% 
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Prognostic factors 

• Cirrhosis (recurrence) 

• invasion of major vessels 

• microvascular invasion 

• and both the number of tumors and tumor size (not for solitary 

lesions) 
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Transplantation  
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• Milan criteria 

4-year survival rate of 
74%, similar to that for 
patients who received a 
liver transplant but did 
not have HCC. 
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Transplantation 
• University of California San Francisco (UCSF) criteria 

 single tumor less than 6.5 cm or fewer than three tumors, 

 the total diameter of all being less than 8 cm and the 

 largest tumor less than 4.5 cm 

 

controversial because 5-year overall survival rates of patients who met these criteria and underwent transplant 

ranged from 38% to 93%. 
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Local ablative therapies 

• Radiofrequency Ablation (high-frequency alternating current heat up to 120°C, resulting in denaturing of 

proteins and coagulative necrosis). Better for <3cm. Equivalent to resection!!!! 

• Percutaneous Ethanol Injection (achieves complete necrosis of tumors smaller than 3 cm, and 50% necrosis in 
3- to 5-cm tumors) 

• Transcatheter Arterial Chemoembolization (survival rates in use of TACE in unresectable HCC at 1, 2, and 3 
years at 96%, 77%, and 47%, respectively) 

• Microwave ablation (1- and 5-year survival  

     rates of 93% and 51%, respectively) 
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Cholangiocarcinoma 
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Epidemiology and risk factors 
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• Incidence in the United States has been 

estimated at 1 to 2 per 100,000 

• more common among Native Americans and 

Japanese Americans 

• Most patients are diagnosed after the age of 

65 
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Pathology 

• Most ICC poorly differentiated adenocarcinoma 

• Extrahepatic hilar and distal cholangiocarcinomas are categorized into 

three macroscopic subtypes: 

sclerosing 70%, 

nodular (20% 

and papillary (5% to 10%) 
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Clinical Presentation and Diagnosis 
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ICC management algorithm 
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Extrahepatic CCA management algorithm 
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Imaging 
• Thin section (minimum 2.5 mm reconstructed at 1.25 mm), high-resolution CT performed with rapid intravenous contrast 

bolus in arterial and portovenous phases can accurately determine resectability in the majority of cases. 

• MRI with MRCP can better delineate intrahepatic tumor extension and precise biliary radicle involvement but has limited 

vascular accuracy. 

• If both modalities are used, resectability should be predicted more than 75% of the time 
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Staging 

Bismuth-Corlette system                                                                        AJCC tumor, node, metastasis 
staging system 
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Staging criteria for intrahepatic cholangiocarcinoma resemble those used 
for other primary hepatic tumors, and staging criteria for distal 
cholangiocarcinoma resemble those used for other periampullary 
carcinomas. 
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Surgery 
 
 
In the absence of effective chemotherapy or radiation 
therapy, surgical resection remains the mainstay of curative 
treatment for cholangiocarcinoma. Within this context, 
the ability to affect a margin-negative R0 complete resection 
is critical. 
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Χολαγγειοκαρκίνωμα (CCA) 

• Extrahepatic CCA 
• Perihilar 

 Bismuth type I or II without vascular invasion : local tumor excision 
 Bismuth type IIIa or IIIb : right or left hepatectomy 

  resection of the adjacent caudate lobe may be required 
 Also resect all extrahepatic biliary tree 

+ lymph node dissection of the hepatoduodenal ligament 
• Distal 

 Pancreaticoduodenectomy 

 + lymph node dissection of the hepatoduodenal ligament 

 

• Intrahepatic: as for HCC  
• + lymph node dissection of the hepatoduodenal ligament 
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Surgery for pCCA 
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Factors influencing long-term survival 

• R0 resection 

• number of tumors 

• vascular invasion 

• lymph node metastases 
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Unresectability criteria  
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Outcomes and prognosis  
• Fewer than 50% of patients with perihilar cholangiocarcinoma are able to undergo 

curative resection. Reported 5-year postoperative survival rates range from 
approximately 10% to 50%. 

• intrahepatic cholangiocarcinoma, reported 3-year survival rates following curative 
resection with negative margins range from 22% to 66%.  

• For patients with distal cholangiocarcinoma, 5-year survival rates following 
pancreaticoduodenectomy range from 15% to 25% in most reported series. 

• Among patients with node-negative disease, 5-year postoperative survival rates as 
high as 54% have been reported 
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Liver transplant pCCA 
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 5-year recurrence free survival of 65% for 
Klatskin 
 

 there is an emerging body of evidence for 
the efficacy of LT in selected patients with 
iCCA 
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CRLM 
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• Hepatic metastases comprise approximately 90% 

of hepatic malignancies 

• Approximately 50% of patients with CRC will 

develop metastases during their course of 

disease, and up to 25% will have liver metastases 

at the time of presentation 

• Selected patients undergoing modern 

chemotherapeutic regimens in combination with 

complete metastasectomy can achieve durable 

5-year survival rates exceeding 50% 
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General Prognostic factors 

 

1. Preoperative CEA level 

2. LN status of primary tumor 

3. Disease free interval 

4. Extrahepatic disease 

5. Resection margin 

 Five clinical parameters were 
selected, as criteria for  

long-term outcome prediction.  
1. primary nodal status, 

2. disease-free interval from the primary to 
liver metastases <12 months 

3. number of hepatic tumors > 1 

4. pre-operative CEA level > 200 ng/ml,  

5. size of the largest hepatic tumor > 5 cm,  
  

 The 5-year survival for patients with 
zero points was 60%, whereas that 
for those with five points was 14% 

Fong et al.Ann Surg. 1999 Sep;230(3):309-18; 

Clinical risk score(CRS) 

mCRC 

FIRST DEPARTMENT OF SURGERY, NKUOA MS, LAIKO, ATHENS 56 



www.surgery.gr 

 

First Department of Surgery, NKUOA MS, Laiko General Hospital.  57 



www.surgery.gr 

• In 2006 the AHPBA, SSO, SSAT put the 
 Indications for hepatectomy for mCRC. 

 

 The American consensus suggested CRLMs should be considered resectable if  

• (i) the disease can be completely resected (regardless of margin),  

• (ii) two adjacent liver segments can be spared with adequate vascular inflow and outflow and biliary drainage,  

• (iii) the volume of the liver remaining after resection, i.e. the ‘future liver remnant’ (FLR), will be adequate 
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• non-treatable primary tumor 
• locoregional recurrence 
• widespread pulmonary disease 
• peritoneal disease 
• extensive nodal disease, such as 

retroperitoneal, mediastinal or 
portal nodes 

• bone or CNS metastases.  
 
(Category of evidence II; strength of 

recommendation B) 
 

Contraindications for Hepatectomy today 

Garden OJ et al Gut. 2006 Aug;55 Suppl 3:iii1-8 

mCRC 
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• Portal vein embolization 

• Two-stage hepatectomy 

• Repeat hepatectomy 

• Extreme liver surgery 

• Extrahepatic colorectal disease 

First Department of Surgery, NKUOA MS, Laiko General Hospital.  60 

Surgical strategies to improve resectability 
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Predicting poorer outcome after 
resection of colorectal liver metastases 

• Positive resection margin 
• Extrahepatic disease 
• Node positive (stage 3) primary colorectal cancer 
• Disease free interval from primary tumour <1 year 
• Largest metastasis >5 cm 
• Number of metastases >1 
• CEA >200 ng/ml 
• Age of patient 

Nordlinger et al. Cancer 1996; 77: 1254-62 
Fong et al. Annals of Surgery 1999; 230: 309-15 

61 FIRST DEPARTMENT OF SURGERY, NKUOA MS, LAIKO, ATHENS 
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• Simultaneous:  

Liver metastases and the primary tumor are resected in the same operation (Vogt, 1991) 

• Sequential bowel-first:  

First resection of the CRC and then the liver metastases. 

With or without Chemo during the interval 

• Sequential liver first (reverse approach): 

Resection first of all liver metastases after preoperative chemotherapy and later the CRC (Mentha G, 
2006) 

Rationale1 : the lesion that kills the patient is the metastasis 

Rationale 2: metastases usually determine resectability 

Rationale 3:progression of the CRLM during treatment of the primary tumour 

First Department of Surgery, NKUOA MS, Laiko General Hospital.  65 

Approach to CRLM 
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Brouquet A, Mortenson MM, Vauthey J-N et al. Surgical Strategies for 
Synchronous Colorectal Liver Metastases in 156 Consecutive Patients: 
Classic, Combined or Reverse Strategy? J Am Coll Surg 2010; 210: 
934-941 

First Department of Surgery, NKUOA MS, Laiko General Hospital.  66 

Is there a difference? 
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Careful patient selection is necessary 
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Gavriilidiset al. Simultaneous versus delayed hepatectomyfor synchronous colorectal liver metastases: a systematic 
review and meta-analysis. HBP 2018. 
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• No differences in survival... ... in selected cases 
 

• No differences in complications… … in selected cases 
 

• Simultaneous: shorter length of hospital stay and lower costs 
 

• Liver first approach: severe liver disease and asymptomatic primary 
tumour 

First Department of Surgery, NKUOA MS, Laiko General Hospital.  70 

Summary Scientific Evidence 
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• Simultaneous approach 
Patients fit for surgery 
 
“Easy” hepatic resection 
 
Uncomplicated primary tumor 
 
Specialized surgeons 

First Department of Surgery, NKUOA MS, Laiko General Hospital.  71 

Indications and clinical recommendations 
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• SEQUENTIAL COLON FIRST Surgery 
 

 

• Symptomatic CRC 
• Patient not fit for simultaneous 
• Surgeon not an expert in liver surgery 
• Doubtful resectabilityof CCR 
• Complex surgery of the CRC and the M1 

 

First Department of Surgery, NKUOA MS, Laiko General Hospital.  72 

Indications and clinical recommendations 



www.surgery.gr 

• LIVER FIRST Surgery 

Asymptomatic primary tumor 

Unresectable or borderline resectable liver M1 

Risk of M1 progression during treatment of the primary 

First Department of Surgery, NKUOA MS, Laiko General Hospital.  73 

Indications and clinical recommendations 
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• Multidisciplinary treatment strategies 

• Selection of patients 

• Planification for an appropriate timing 

• Complex surgical procedures requiring surgical expertise 

First Department of Surgery, NKUOA MS, Laiko General Hospital.  74 
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