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INTRODUCTION

Morise Z, Wakabayashi G. First quarter century of laparoscopic liver resection. World J Gastroenterol. 

2017;23(20):3581-8.
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THEORY

• Reduce blood loss

• Image magnification

• Pneumopetitoneum reduce back bleed from HV

• Gas embolism from CO2 pneumoperitoneum but does not created significant 

hemodynamic instability in animal experiments
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DEFINITION

• Pure laparoscopy

• Entire resection of the liver is completed through laparoscopic ports; hand-assisted devices or 

working incision are not used, although a small incision may be made for specimen extraction.

• Hand-assisted laparoscopy

• The elective placement of a hand port for the purpose of facilitating the procedure.  (The 

unplanned placement hand-port called “pure laparoscopy with hand-port conversion.”)

• Hybrid technique

• A procedure, which is started as a pure laparoscopic, or a hand-assisted procedure but the 

resection is performed through a mini-laparotomy incision. In the hand-assisted variant it is that 

incision, which is used for the mini-laparotomy part (sometimes with a small extension).

Buell JF, Cherqui D, Geller DA, O'Rourke N, Iannitti D, Dagher I, et al. The international position on 

laparoscopic liver surgery: The Louisville Statement, 2008. Ann Surg. 2009;250(5):825-30.Laparoscopic liver surgery: Chunlaches Chaijareenont (F1)(26/03/67) Slide 5/72



TYPE OF HEPATECTOMIES

• Louisville statement 2008 – 3 categories

• Biopsies and small wedge resections

• Resection of Left lateral section or anterior hepatic segments (4b, 5 ,6)

• Hemihepatectomies, trisectionectomies or resections of posterior segments (4a, 7, 8) - Major

• Morioka consensus 2015

• MINOR resection - 2 or fewer Couinaud segments are removed (Heterogeneity of 

complexity/difficulty)

• MAJOR resection - 3 or more Couinaud  segments are removed 
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COMPLEXITY

• Location

• Proximity to major vessels

• Major hepatic vein

• IVC

• Glisson’s tree

• Tumor size ≥ 3 cm.

• Extent of liver resection

Ban D, Tanabe M, Ito H, Otsuka Y, Nitta H, Abe Y, et al. A novel difficulty scoring system for laparoscopic liver 

resection. J Hepatobiliary Pancreat Sci. 2014;21(10):745-53.
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LOCATION
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Ban D, Tanabe M, Ito H, et al. A novel difficulty scoring system forlaparoscopic liver resection.J Hepatobiliary 

Pancreat Sci. 2014;21:745–753.Laparoscopic liver surgery: Chunlaches Chaijareenont (F1)(26/03/67) Slide 9/72



DIFFICULT SCORING FOR LLR

Ban D, Tanabe M, Ito H, et al. A novel difficulty scoring system forlaparoscopic liver resection.J Hepatobiliary 

Pancreat Sci. 2014;21:745–753.Laparoscopic liver surgery: Chunlaches Chaijareenont (F1)(26/03/67) Slide 10/72



Shogo T, Yoshikuni K, Shoji K, Akishige K, Yutaka T, Fumitoshi H, et al. Validation of index-based IWATE 

criteria as an improved difficulty scoring system for laparoscopic liver resection. Surgery. 2019;165(4):731-40.Laparoscopic liver surgery: Chunlaches Chaijareenont (F1)(26/03/67) Slide 11/72



SURGICAL TECHNIQUE
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OPEN VS LAP APPROACH

Morise Z, Wakabayashi G. First quarter century of laparoscopic liver resection. World J Gastroenterol. 

2017;23(20):3581-8.

• A: In the open approach, the subcostal cage containing the liver is opened with a 

large subcostal incision and instruments are used to lift the costal arch, after 

which the liver is dissected and mobilized (lifted) from the retroperitoneum

• B: In the regular laparoscopic caudal approach, the laparoscope and forceps are 

placed into the subcostal cage from the caudal direction, and the surgery is 

performed with minimal alteration and destruction of the associated structures

• C: In the laparoscopic lateral approach, the intercostal (transdiaphragmatic) ports 

combined with total mobilization of the liver from the retroperitoneum can allow 

the direct lateral approach into the cage and to the posterosuperior tumors

• D: Thoracoscopic approach is employed for lesions in segment 8, with direct 

exposure of the tumor into the pleural cavity upon incision on the diaphragm 

adjacent to the tumor, with the endoscope placed in the pleural cavity. 
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POSITION

• Supine straight split-leg position. The 

right arm is extended on an arm-

board (A).

• The right arm is abducted and flexed 

overhead in an arm support, which 

facilitates port placement for 

posterior-superior resections (B).

Thiruchelvam, N., Lee, S.Y., Chiow, A.K.H., 2021. Patient and port positioning in laparoscopic liver resections. 

Hepatoma Research 2021.. https://doi.org/10.20517/2394-5079.2020.144Laparoscopic liver surgery: Chunlaches Chaijareenont (F1)(26/03/67) Slide 14/72



POSITION

Modified Llyod-Davies position. Care must be taken to ensure 

that the legs sit comfortably in the stirrups to reduce pressure 

on the common peroneal nerve. Ideally, the hip is maintained 

in neutral flexion-extension position to prevent clashing of the 

laparoscopic instruments with the patient’s thigh intra-

operatively.

Thiruchelvam, N., Lee, S.Y., Chiow, A.K.H., 2021. Patient and port positioning in laparoscopic liver resections. 

Hepatoma Research 2021.. https://doi.org/10.20517/2394-5079.2020.144Laparoscopic liver surgery: Chunlaches Chaijareenont (F1)(26/03/67) Slide 15/72



POSITION

• Patient positioning for laparoscopic liver resections for posterior and 

superior lesions. Left semi-lateral decubitus (30-45 degree tilt) (A).

• Full left lateral decubitus Semi-prone position described by Ikeda et al. 

(B). 

• Semi-prone position described by Ikeda et al. (C).

• Left jack-knife position (D).

Thiruchelvam, N., Lee, S.Y., Chiow, A.K.H., 2021. Patient and port positioning in laparoscopic liver resections. 
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Thiruchelvam, N., Lee, S.Y., Chiow, A.K.H., 2021. Patient and port positioning in laparoscopic liver resections. 
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PORT PLACEMENT

• Laparoscopic right/left hepatectomy including living donor liver transplant 

(LDLT). The use of 5-6 trocars for laparoscopic right hepatectomy proposed 

by Soubrane et al. (A).

• Port placements utilised for laparoscopic right hepatectomy for HCC with 

bile duct tumour thrombus (B).

• Port placements for LDLT for both right and left hepatectomy described by 

surgeons from Seoul National University Hospital, South Korea (C).

• Port placements for LDLT for right hepatectomy described by surgeons 

from Samsung Medical Centre, South Korea (D).

Thiruchelvam, N., Lee, S.Y., Chiow, A.K.H., 2021. Patient and port positioning in laparoscopic liver resections. 
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PORT PLACEMENT

• Laparoscopic left lateral sectionectomy. Common port placement described by 

experienced French teams for left lateral sectionectomy (LLS) (A).

• Port placements for LLS and LDLT LLS by Troisi et al. (B).

• Port placements for LDLT LLS by Kim et al.[28] at University of Ulsan College of 

Medicine and Asan Medical Centre (C).

Thiruchelvam, N., Lee, S.Y., Chiow, A.K.H., 2021. Patient and port positioning in laparoscopic liver resections. 
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PORT PLACEMENT

• Port placement for laparoscopic S4, subsegments S4a, S4b, and extended 

S4 by Kim et al.

Thiruchelvam, N., Lee, S.Y., Chiow, A.K.H., 2021. Patient and port positioning in laparoscopic liver resections. 
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PORT PLACEMENT

• Laparoscopic central bisectionectomy and 

right anterior sectionectomy. Port 

placement for laparoscopic central 

bisectionectomy and right anterior 

sectionectomy by Jeung et al. (A).

• Kim et al. and Ho et al. utilised similar port 

placements for centrally located tumours as 

that used by Suh et al. in LDLT right/left 

hepatectomy, described above (B).

Thiruchelvam, N., Lee, S.Y., Chiow, A.K.H., 2021. Patient and port positioning in laparoscopic liver resections. 
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PORT PLACEMENT

• Laparoscopic resections of dome lesions (segment 7 and 8). 

Laparoscopic segment 7 or 8 resections using a combined abdominal 

and lateral approach by Ishizawa et al. and Ogiso et al. (A).

• An alternative port positioning for posterior liver resections using 

combined abdominal and lateral approach (B). Port positions for 

laparoscopic segment 7 resections by Okuda et al. (C).

Thiruchelvam, N., Lee, S.Y., Chiow, A.K.H., 2021. Patient and port positioning in laparoscopic liver resections. 
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PORT PLACEMENT

• Laparoscopic right posterior sectionectomy. Right posterior 

sectionectomy in the full left lateral decubitus (A).

• Right posterior sectionectomy in the semi-lateral decubitus (B).

• Right posterior sectionectomy in the left semi-lateral decubitus (30-

degree tilt) (C).

• Right posterior sectionectomy with use of a trans-thoracic intercostal 

port (D).

Thiruchelvam, N., Lee, S.Y., Chiow, A.K.H., 2021. Patient and port positioning in laparoscopic liver resections. 
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PORT PLACEMENT

• Right-sided resections performed in the semi-

prone position. Port positioning by Ikeda et al. 

for right sided resections in the semi-prone 

position (A).

• Laparoscopic right posterior sectionectomy in 

the left semi-prone position with jack-knife 

(B).

Thiruchelvam, N., Lee, S.Y., Chiow, A.K.H., 2021. Patient and port positioning in laparoscopic liver resections. 
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PORT PLACEMENT

• Hand-assisted laparoscopic approach for 

right and left hepatectomy. Hand-assisted 

right hepatectomy (A).

• Hand-assisted left hepatectomy (B).

Thiruchelvam, N., Lee, S.Y., Chiow, A.K.H., 2021. Patient and port positioning in laparoscopic liver resections. 
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EXTRACOPOREAL PRINGLE (RUMMEL)

• (A) Trocar (5 mm diameter) is placed on the 

mid axillary axe, 3 fingers under the tenth 

coast

• (B) forceps are inserted perpendiculary to 

hepatic pedicle

• (C) cord is inserted through anterior trocar to 

surround the hepatic pedicle

• (D) cord is exited through the right lateral 

trocar, and a tube is placed in order to do the 

clamp

• (E) the hepatic pedicle is surrounding and 

could be clamped easily at any moment by 

pulling the cord through the tube.

Piardi T, Lhuaire M, Memeo R, Pessaux P, Kianmanesh R, Sommacale D. Laparoscopic Pringle maneuver: how 

we do it? Hepatobiliary Surg Nutr. 2016;5(4):345-9.
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INTRACORPOREAL PRINGLE

Piardi T, Lhuaire M, Memeo R, Pessaux P, Kianmanesh R, Sommacale D. Laparoscopic Pringle maneuver: how 

we do it? Hepatobiliary Surg Nutr. 2016;5(4):345-9.
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Piardi T, Lhuaire M, Memeo R, Pessaux P, Kianmanesh R, Sommacale D. Laparoscopic Pringle maneuver: how 

we do it? Hepatobiliary Surg Nutr. 2016;5(4):345-9.
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• Peng, Yufu; Yang, Yubo; Chen, Kefei; Li, Bo; Zhang, Yuhan; Xu, Hongwei; Guo, Suqi; Wei, 

Yonggang**; Liu, Fei*. Hemihepatic versus total hepatic inflow occlusion for laparoscopic 

hepatectomy: A randomized controlled trial. International Journal of Surgery 107():p 

106961, November 2022. | DOI: 10.1016/j.ijsu.2022.106961 
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INFLOW

• The three methods of access to the portal 

pedicle. 

• A, Intrafascial approach.

• B, Extrafascial approach.

• C, Extrafascial and transfissural approach

Yamamoto M, Ariizumi S-i. Glissonean pedicle approach in liver surgery. Annals of Gastroenterological 

Surgery. 2018;2(2):124-8.Laparoscopic liver surgery: Chunlaches Chaijareenont (F1)(26/03/67) Slide 30/72



• Liao K-X, Yu F, Cao L, Wang B-L, Li X-S, Wang X-J, et al. Laparoscopic Glissonian pedicle 

versus hilar dissection approach hemihepatectomy: A prospective, randomized controlled 

trial. J Hepatobiliary Pancreat Sci 2022;29:629-40.
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ANATOMY

Sugioka A, Kato Y, Tanahashi Y. Systematic extrahepatic Glissonean pedicle isolation for anatomical liver 

resection based on Laennec's capsule: proposal of a novel comprehensive surgical anatomy of the liver. J 

Hepatobiliary Pancreat Sci. 2017;24(1):17-23.Laparoscopic liver surgery: Chunlaches Chaijareenont (F1)(26/03/67) Slide 32/72



INFLOW OF LEFT HEMILIVER

Sugioka A, Kato Y, Tanahashi Y. Systematic extrahepatic Glissonean pedicle isolation for anatomical liver 

resection based on Laennec's capsule: proposal of a novel comprehensive surgical anatomy of the liver. J 

Hepatobiliary Pancreat Sci. 2017;24(1):17-23.Laparoscopic liver surgery: Chunlaches Chaijareenont (F1)(26/03/67) Slide 33/72



INFLOW OF RIGHT HEMILIVER

Sugioka A, Kato Y, Tanahashi Y. Systematic extrahepatic Glissonean pedicle isolation for anatomical liver 

resection based on Laennec's capsule: proposal of a novel comprehensive surgical anatomy of the liver. J 

Hepatobiliary Pancreat Sci. 2017;24(1):17-23.Laparoscopic liver surgery: Chunlaches Chaijareenont (F1)(26/03/67) Slide 34/72



INFLOW

Gotohda N, Cherqui D, Geller DA, Abu Hilal M, Berardi G, Ciria R, et al. Expert Consensus Guidelines: How 

to safely perform minimally invasive anatomic liver resection. J Hepatobiliary Pancreat Sci. 2022;29(1):16-32.Laparoscopic liver surgery: Chunlaches Chaijareenont (F1)(26/03/67) Slide 35/72



OUTFLOW

Gotohda N, Cherqui D, Geller DA, Abu Hilal M, Berardi G, Ciria R, et al. Expert Consensus Guidelines: How 

to safely perform minimally invasive anatomic liver resection. J Hepatobiliary Pancreat Sci. 2022;29(1):16-32.Laparoscopic liver surgery: Chunlaches Chaijareenont (F1)(26/03/67) Slide 36/72



HEPATIC VEIN-GUIDED APPROACH

Gotohda N, Cherqui D, Geller DA, Abu Hilal M, Berardi G, Ciria R, et al. Expert Consensus Guidelines: How 

to safely perform minimally invasive anatomic liver resection. J Hepatobiliary Pancreat Sci. 2022;29(1):16-32.

• A, The definition rules for hepatic approach directions.

• B,  A classification of the hepatic vein-guided approach (HVGA) 
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HEPATIC VEIN-GUIDED APPROACH

Gotohda N, Cherqui D, Geller DA, Abu Hilal M, Berardi G, Ciria R, et al. Expert Consensus Guidelines: How 

to safely perform minimally invasive anatomic liver resection. J Hepatobiliary Pancreat Sci. 2022;29(1):16-32.Laparoscopic liver surgery: Chunlaches Chaijareenont (F1)(26/03/67) Slide 38/72



SEGMENT/SECTION MIALR, MINALR 

Gotohda N, Cherqui D, Geller DA, Abu Hilal M, Berardi G, Ciria R, et al. Expert Consensus Guidelines: How 

to safely perform minimally invasive anatomic liver resection. J Hepatobiliary Pancreat Sci. 2022;29(1):16-32.Laparoscopic liver surgery: Chunlaches Chaijareenont (F1)(26/03/67) Slide 39/72



SEGMENT/SECTION MIALR 

Gotohda N, Cherqui D, Geller DA, Abu Hilal M, Berardi G, Ciria R, et al. Expert Consensus Guidelines: How 

to safely perform minimally invasive anatomic liver resection. J Hepatobiliary Pancreat Sci. 2022;29(1):16-32.

• In general, IVs are optimal landmarks from their root side and along the upper sections/segments 

between (segment VII, VIII and IVa), while in the lower part closer to the liver caudal margin 

(segment V,  VI and IVb), hepatic veins become branched and are not necessarily representing the IP. 

• When performing Glissonean pedicle clamping or occlusion, IPs are visualized not only on the liver 

surfaces but also on the deep raw surfaces during the liver transection using the fluorescence 

images after systemic injection of ICG (ICG staining). “Game changer”
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Injected via PV

Wakabayashi T, Cacciaguerra AB, Abe Y, Bona ED, Nicolini D, Mocchegiani F, et al. Indocyanine Green 

Fluorescence Navigation in Liver Surgery: A Systematic Review on Dose and Timing of Administration. Annals 

of Surgery. 2022;275(6):1025-34.Laparoscopic liver surgery: Chunlaches Chaijareenont (F1)(26/03/67) Slide 42/72



INTERSEGMENTAL VEINS EXPOSURE

Gotohda N, Cherqui D, Geller DA, Abu Hilal M, Berardi G, Ciria R, et al. Expert Consensus Guidelines: How 

to safely perform minimally invasive anatomic liver resection. J Hepatobiliary Pancreat Sci. 2022;29(1):16-32.Laparoscopic liver surgery: Chunlaches Chaijareenont (F1)(26/03/67) Slide 43/72



LANDMARK TO IDENTIFY INTERSEGMENTAL VEINS

Gotohda N, Cherqui D, Geller DA, Abu Hilal M, Berardi G, Ciria R, et al. Expert Consensus Guidelines: How 

to safely perform minimally invasive anatomic liver resection. J Hepatobiliary Pancreat Sci. 2022;29(1):16-32.Laparoscopic liver surgery: Chunlaches Chaijareenont (F1)(26/03/67) Slide 44/72



ENERGY DEVICES

• Respecting the basics of HPB 

surgery is the rule, and has 

emerged as the safest method 

irrespective of the ED used for 

transection: sharp dissection, 

vascular control and elective 

sealing. 
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• Mikhail E, Ivan K, Ruslan A, Andrey V, Anna K, Dmitry K, et al. A randomized prospective 

study of the immediate outcomes of the use of a hydro-jet dissector and an ultrasonic 

surgical aspirator for laparoscopic liver resection. HPB (Oxford) 2021;23:1332-8.
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OUTCOME
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• N = 91 

• RCT 24 (LLS 13, OLS 11)

• Prospective registry 67 (LLS 54, OLS 13)

• Stop trial due to poor recruitment

Wong-Lun-Hing EM, van Dam RM, van Breukelen GJP, Tanis PJ, Ratti F, van Hillegersberg R, et al. Randomized 

clinical trial of open versus laparoscopic left lateral hepatic sectionectomy within an enhanced recovery after 

surgery programme (ORANGE II study). Br J Surg 2017;104:525-35.Laparoscopic liver surgery: Chunlaches Chaijareenont (F1)(26/03/67) Slide 48/72



• N 332 (LMH = 166, OMH = 166) Intention to treat

• Malignancy 281 (majority CRLM 166)

• Reduced time to functional recovery 4 vs 5 days (P < 0.001)

• Shorter LOS 5 vs 6 days (P = 0.002)

• Longer op time 310 vs 254 (P < 0.001)

• No statistical differences in blood-loss, complication, 90-day mortality. 3-yr survival

Fichtinger RS, Aldrighetti L, Troisi R, Abu Hilal M, Sutcliffe R, Besselink M, et al.. 384O Laparoscopic versus 

open hemihepatectomy: The ORANGE II PLUS multicenter randomized controlled trial. Annals of Oncology. 

2021;32:S531.Laparoscopic liver surgery: Chunlaches Chaijareenont (F1)(26/03/67) Slide 49/72



• N = 273 (Lap = 129, Open = 144)

• Inclusion criteria

• Lesion can Parenchymal-sparing liver resection

• Multiple resections, re-resection

• Resectable in lung and adrenal gland were allowed

• Exclusion criteria

• Others extrahepatic metastasis

• Concomitant ablation

• Vascular or biliary reconstruction

• Synchronous resection of primary tumor

Fretland ÅA, Dagenborg VJ, Bjørnelv GW, et al.. Laparoscopic Versus Open Resection for Colorectal 
Liver Metastases. Annals of Surgery. 2018; 267 (2): 199-207..

• Comparable tumor location, number, complexity

• More re resection cases in LLS

• Lap lower post op complication ≥ grade 2 19% vs 31% (P 

= 0.021), Death 1 in Open group

• Lap lower LOS 53 vs 96 hours (P < 0.001)

• Lap lower morphine equivalent (P < 0.001)

• No statistical differences in Blood loss, transfusion, 

R0 resection, Missed lesion
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• N = 193 (LLR = 96, OLR = 97, per protocol)

• 10 outcome 90 days morbidity, 20 outcome DFS, OS

• Inclusion criteria

• Wedge, segmentectomies 1-8, RPS, LLS, LH

• Include resectable lung metastasis

• Exclusion criteria

• ASA III, cirrhotic liver ECOG > 2

• Disseminated disease (adrenal, LN, peritoneum, multiple and bilobar 

disease)

• Liver > 10 cm., close to vascular

• Repeated resection, simultaneous, RH,, ERH, ELH and two-stage 

liver resetion

Robles-Campos R, Lopez-Lopez V, Brusadin R, Lopez-Conesa A, Gil-Vazquez P, Navarro-Barrios Á, et al. Open 

versus minimally invasive liver surgery for colorectal liver metastases (LapOpHuva): a prospective randomized 

controlled trial. Surg Endosc 2019 12;33(12):3926-3936.

• No statistical difference in size of tumor (2-5), no. of tumor (1-2),  location, 

TNM, NACT

• No statistical difference in op time, blood loss, clamp time, complication,R0,  

OS, DFS

• More cases in LLR use pringle maneuver

• LLR less LOS, no SSI
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• N = 50

• RCT

• HCC < 5 cm. located periphery segment 2-6, Child A

El-Gendi A, El-Shafei M, El-Gendi S, Shawky A. (2018) Laparoscopic versus open hepatic resection for solitary 

hepatocellular carcinoma less than 5 cm in cirrhotic patients: a randomized controlled study.

J Laparoendosc Adv Surg Tech Part A 28(3):302 – 310.

• Limited resection, no conversion

• Less IV narcotic 1 vs 2.8 days (P < 0.001)

• Less time to regular diet  1.1 vs 2.8 days (P < 0.001)

• Less LOS 2.4 vs 4.2 days (P < 0.001)

• Resection time no statistical difference 66 vs 56 mins but less 

op time 120 vs 146 mins (P < 0.001)

• No statistical difference in blood loss, transfusion, R0, 

complication
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• N = 150

• Solitary large HCC > 5 cm., cirrhotic child A

• Shorter op time 255 vs 280 mins (P < 0.01)

• Shorter LOS 8.5 vs 10.5 days (P < 0.01)

• Comparative resection time, blood loss, transfusion rate

• Comparative oncologic outcome

Elgendi A, Elshafei M, Elgendi S, Shawky A. Laparoscopic Versus Open Hepatectomy for Large Hepatocellular 

Carcinoma: A Randomized Controlled Study. HPB 2021;23:S160.
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Caelán MH, Alexander S-F, Pascal P, Carolyn F, Philip CM, Mohammad G, et al. A systematic review and meta-

analysis of randomized controlled trials comparing laparoscopic and open liver resection. Hpb. 

2021;23(10):1467-81.Laparoscopic liver surgery: Chunlaches Chaijareenont (F1)(26/03/67) Slide 54/72



Laparoscopic liver surgery: Chunlaches Chaijareenont (F1)(26/03/67) Slide 55/72



Laparoscopic liver surgery: Chunlaches Chaijareenont (F1)(26/03/67) Slide 56/72



Laparoscopic liver surgery: Chunlaches Chaijareenont (F1)(26/03/67) Slide 57/72



Laparoscopic liver surgery: Chunlaches Chaijareenont (F1)(26/03/67) Slide 58/72



Laparoscopic liver surgery: Chunlaches Chaijareenont (F1)(26/03/67) Slide 59/72



Laparoscopic liver surgery: Chunlaches Chaijareenont (F1)(26/03/67) Slide 60/72



Laparoscopic liver surgery: Chunlaches Chaijareenont (F1)(26/03/67) Slide 61/72



Laparoscopic liver surgery: Chunlaches Chaijareenont (F1)(26/03/67) Slide 62/72



Laparoscopic liver surgery: Chunlaches Chaijareenont (F1)(26/03/67) Slide 63/72



Laparoscopic liver surgery: Chunlaches Chaijareenont (F1)(26/03/67) Slide 64/72



• Patient required parenchymal-

sparing liver resection

• RCT, Single blind

• Lesion size < 3 or ≥ 3 cm.

• Location segment 4A, 6/7, 7, 8

• Primary outcome Time to 

functional recovery

• Secondary outcome, Blood 

loss, Op time, LOS, 90 days 

Mortality
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• In five Asia-Pacific centres (China and Hongkong)

• Surgical procedures will be carried out by senior hepatobiliary surgeons. According to the international standard for laparoscopic liver surgery, each surgeon will need 

to have performed at least 55 resections classified as LMH to be included in the study

• Inclusion criteria consist of: a diagnosis of HCC as defined by the EASL

• Tumour size single ≤ 8 cm. or multiple lesion in single lobe sum of all nodules diameter ≤ 8 cm.

• Tumour suitable for both LMH and OMH requiring resection of greater than or equal to three Couinaud’s segment

• No VI, Extrahepatic metastasis

• Child A liver function, indocyanine green retention at 15 min (ICG-15) less than or equal to 15 per cent;, adequate future liver remnant ≥ 35%

• Exclusion criteria involve

• Previous treatment for HCC (TACE, systemic theraphy) and tumours requiring combined hepatectomy and thermal ablation therapy

• Patients will also be excluded at the time of surgery (dropout) if there is: Bilobar, locally advanced, VI that not detect preoperative phase
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SCRLM

Lo WM, Tohme ST, Geller DA. Recent Advances in Minimally Invasive Liver Resection for Colorectal Cancer 

Liver Metastases-A Review. Cancers (Basel). 2022;15(1).
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SCRLM

Lo WM, Tohme ST, Geller DA. Recent Advances in Minimally Invasive Liver Resection for Colorectal Cancer 

Liver Metastases-A Review. Cancers (Basel). 2022;15(1).

No Different in blood loss

5-8% required conversion to open

Complication range 10-76% (20% major complication, 4 deaths)

3-yr OS 48-92.3%, no different (5 studies)

3 yr DFS 15-64%, no different
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SCRLM
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ITALIAN CONSENSUS IN SCRLM

• High risk patient (age >75, BMI > 30, previous abdominal surgery) are not contraindication, but underlying disease of liver 

patient recommend as open surgery

• Non complexed CRC procedure: Mobilized colon > Liver resection > colon anastomosis.

• IWATE score ≤ 3 should be considered for  simultaneous resection.

• Major LLR (Posterosuperior segment) should be considered in experience hand.

• Simultaneous resection of primary tumour during the first step of a classic two-stage hepatectomy for SCRLM may be 

considered feasible and safe. But not for ALPPS

Rocca A, Cipriani F, Belli G, Berti S, Boggi U, Bottino V, et al. The Italian Consensus on minimally invasive 

simultaneous resections for synchronous liver metastasis and primary colorectal cancer: A Delphi 
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TAKE HOME MESSAGE

• LLS is feasible for CRLM, HCC, Benign liver lesion same as OLS

• LLS surgical outcome better than OLS (LOS, TFR, Pain control)

• LLS oncologic outcome same as OLS

• LLS has difficulty from low to expert level that need learning curve for 10-50 cases for 

each level
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