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HCC - Reality 2019

Siegel et al., CA Cancer J Clin 2019
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Interdisciplinary team approach

http://tinyurl.com/y9u8fjou
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J Hepatol 2018

Non-cirrhotic liver:

Depending on:
Ø Liver function
Ø Portal hypertension
Ø Extent of hepatectomy
Ø Future liver remnant
Ø Patient‘s performance & co-morbidities
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Surgery vs. Liver Tx in HCC

Cirrhotic liver:
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BCLC Algorithm in cirrhotic HCC
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Resection vs. RFA in HCC – Patients

RCT (1:1) – 168 patients, 1 HCC < 4cm

Feng et al, J Hepatol 2012
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Resection vs. RFA in HCC – Patients

RCT (1:1) – 168 patients, 1 HCC < 4cm

Feng et al, J Hepatol 2012

n = 168 RES RFA

1-y survival 96 93.1

2-y survival 87.6 83.1

3-y survival 74.8 67.2

5-y survival
(2014)

? ?
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Resection vs. TACE/RFA in HCC

RCT (1:1) – 200 patients, Milan - Criteria

Liu et al. Br J Surg 2016
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Resection vs. TACE/RFA in HCC

RCT (1:1) – 200 patients, Milan - Criteria

Liu et al. Br J Surg 2016
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Resection vs. RFA in HCC

Metaanalysis – 1000 Patients

Cuccetti et al, J Hepatol 2013
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Resection vs. RFA in HCC

Resection – Survival benefit single lesion > 2cm

Cuccetti et al, J Hepatol 2013



B 
A 

C 
K 

G
 R

 O
 U

 N
 D

  
Resection vs. Transplantation (HCC within Milan)

Transplantation, n = 123 
5-yr OS 77%

Resection, n = 30
5-yr OS 36%

P < .0001 P = .07

Transplantation, n = 91
5-yr OS 73%

Resection, n = 29
5-yr OS 61%

Era 2005 – 2011Era 1989 – 2004

Andreou et al., J Gastrointestinal Surg 2018



B 
A 

C 
K 

G
 R

 O
 U

 N
 D

  
Lap. Liver resection in cirrhotic HCC

1:3 Propensity score matching 110 (lap) vs. 330 (open)

Cheung et al. Ann Surg 2016, Sotiropoulos et al. Metaanalysis 2017

Lap. Liver Surgery:

- Bloodloss
- Hospital Stay
- Morbidity
- 30-d Mortalität

Improvement of Surgical Outcome in cirrhotic HCC patients
via laparoscopic resection



Required liver volume for resection

≥20% ≥30% ≥40%

Normal Liver Steatosis
Steatohepatitis

Cirrhosis

Validation of liver function
e.g. Child-Pugh, ICG-Test etc.
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Asencio JM et al., J Hepatobiliary Pancreat Sci 2014; 
Guglielmi A et al., Dig Surg 2012

Liver volume needed depending on state of the liver
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Options to increase resectability rate
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1. PV & HV Embolisation

2. Portal vein ligation

3. ALPPS

4. SIRT/TARE



Ba
ck
gr
ou
nd

Increase of resectability by ALPPS
Associating Liver Partition and Portal Vein

Ligation for Staged Hepatectomy

Portal Vein Ligation
In Situ Split

http://www.vis.usz.ch



Ba
ck
gr
ou
nd

ALPPS – Surgical technique

http://www.vis.usz.ch

Hypertrophy

Liver resection
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ALPPS – First description

Schnitzbauer et al. Annals of Surgery 2012

Retrospective Analysis

CRLM  n = 14

Other entities n = 11

Waiting period:

9 days (range = 5 – 28 days)

CT volumetry left lateral lobe

Before: 310 ml (range: 197 – 444 mL)

After: 536 ml (range: 273 – 881 mL)

Volume increase = 74% (range: 21% to 192%)



Case presentation ALPPS

58 year-old male patient

HCC of the right liver (Seg. V)

Unilocular, 3.2 cm large lesion

Relevant secondary diagnoses:
- Hepatitis C
- Diabetes mellitus II
- Arterial hypertension

Interdisciplinary tumor board consent September 2017

--> Primary resection by right hemiheptectomy
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3. Case presentation ALPPS

CT-guided puncture for histology of central single site lesion

Planned surgical approach: Right Hemihepatectomy

August 2017, before surgery August 2017, CT-guided puncture
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3. Case presentation ALPPS
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Functional volume left liver 495,9 cm³, Percentage of funct. vol. 32.5 %

Functional volume right liver 1,023.2 cm³, Percentage of funct. vol. 67,1 %

CT scan with volumetry preoperatively



3. Case presentation ALPPS

In-situ split of the liver with ligation of the right portal vein and

cholecystectomy (ALPPS procedure) on October 10, 2017
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Intraoperative challenges:
- Unexpected liver cirrhosis

- Relative small size of the  
left liver

Individual approach
à ALPPS-Procedure



3. Case presentation ALPPS

CT scan with volumetry on postoperative day 7 after ALPPS 

After ISS, before resection
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After ISS, before resection



3. Case presentation ALPPS
CT scan with volumetry on postoperative day 7 after in-situ split of

the liver with ligation of the right portal vein for induction of hypertrophy
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Functional volume left liver 774 cm³

Percentage of functional volume 46.6 %

Functional volume right liver 886.3 cm³

Percentage of functional volume 53.4 %

Increase of the left cirrhotic liver volume

from 32.5% to 46.6% within only 7 days!



3. Case presentation ALPPS

Completion right hepatectomy after ALPPS procedure

(after 10 days) on October 20, 2017
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Adam R et al., BJS 2016

All consecutive patients 2010-2014 with TSH or ALPPS
41 TSH (15 not completed) vs. 17 ALPPS (all completed)

Ø 90d mortality TSH 5% vs. 0% ALPPS (n.s.)

Ø Clavien Dindo ≥ 3   TSH 39% vs. 41 ALPPS (n.s.)

Ø Blood loss TSH 500ml vs. 1000ml ALPPS (p<0.02)

Two-Stage-Hepatectomy vs. ALPPS
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Completion of the ALPPS procedure is safe, but 
does not lead to a better oncological

outcome!!!

Two-Stage-Hepatectomy vs. ALPPS

Adam R et al., BJS 2016
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Two-Stage-Hepatectomy vs. ALPPS
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Meta-Analysis
10 studies, 719 patients

Zhou Z. et al., World J Surg Oncol 2017

Good & fast liver

regeneration with ALPPS
Future

Liver
Remnant

Time

Zhou Z. et al., World J Surg Oncol 2017



Two-Stage-Hepatectomy vs. ALPPS
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Zhou Z. et al., World J Surg Oncol 2017

Surgery
Completion

Post-OP
LF

Zhou Z. et al., World J Surg Oncol 2017



Two-Stage-Hepatectomy vs. ALPPS
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Zhou Z. et al., World J Surg Oncol 2017

Complications

90-d Mortality

Zhou Z. et al., World J Surg Oncol 2017



Due to its speed no biological selection is
possible... 

Two-Stage-Hepatectomy vs. ALPPS
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Zhou Z. et al., World J Surg Oncol 2017

Completion of the ALPPS procedure is safe, but 
does not lead to a better oncological

outcome!!!

1y DFS



Selective internal radiation therapy
• SIRT a form of radiation therapy

• Also called radioembolization as it combines
radiotherapy with embolization.

• Microspheres of radioactive material are
injected into arteries that supply the tumor.
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Kennedy et al. Int J Radiat Oncol Biol Phys 2007
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Approach SIRT for liver hypertrophy

- 7 retrospective studies reporting on 312 patients for HCC (n = 215), CCC (n = 12), 
liver metastasis (n = 85)

Aim: Systematic review of the literature to analyse contralateral liver hypertrophy after 

unilobar SIRT

Teo et al., HPB 2016



Approach SIRT for liver hypertrophy
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Wang et al J Gastrointest Oncol 2017

SIRT significantly increased
liver hypertrophy

CT prior to SIRT       Angiogram of SIRT   CT 3 years after SIRT
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Approach SIRT for liver hypertrophy

Teo et al., HPB 2016

Liver hypertrophy after SIRT up to

29-57%,  but it takes longer..!!

Attractive: longlasting intrahepatic

oncological therapy in the waiting

time..!!



CONCLUSION
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Liver transplantation is still the standard
therapeutic option in advanced cirrhotic

HCC
&

But due to improvement in surgical
techniques and multidisciplinary approach

the importance of surgery is steadily
increasing...

Due to lack of organs –

surgery is arising as a good

bridging therapy option..!
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Thank you for your attention!


