
Introduction 

The growing expertise in laparoscopic techniques has 

made laparoscopic living-donor right hemihepatecto-

my (LLDRH) a viable option for liver transplantation 

programs [1-3]. Advancements in laparoscopic equip-

ment, such as the use of three-dimensional laparoscop-

ic systems and laparoscopic energy devices—including 

ultrasound devices, cavitron ultrasonic surgical aspi-

rator (CUSA), and bipolar devices—have improved the 

precision and safety of LLDRH. Consequently, LLDRH 
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has emerged as a significant advancement in minimally 

invasive liver surgery, ensuring both graft safety and 

viability. Living donors benefit from reduced postoper-

ative pain, shorter hospital stays, and better cosmetic 

outcomes compared to those undergoing open donor 

hepatectomy. We outline the basic surgical techniques 

used in LLDRH [4]. All surgical procedures performed 

by the operator and first assistant are described in a 

supplementary document (Supplementary Material 1). 
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Case Presentation 

A 32-year-old woman donated her right liver to a family 

member. Her weight was 65.3 kg and her height was 

159.3 cm, resulting in a body mass index of 25.7 kg/m2. 

Based on computed tomography (CT) volumetry, the 

future remnant liver volume was estimated as 34%, and 

the estimated graft-to-recipient-weight ratio was 1.2. 

CT showed that she had conventional anatomy of the 

hepatic artery (HA) and the hepatic vein (HV), as well 

as trifurcation-type portal vein (PV) anatomy. Magnetic 

resonance imaging revealed a fat fraction of 3.5% and 

typical bile duct (BD) anatomy. The operation time was 

240 minutes, with an estimated blood loss of 150 mL. 

She was discharged on the fifth postoperative day with-

out any complications. The Institutional Review Board 

of Seoul National University Hospital approved this 

study (2406-037-1542). 

Patient selection 
Careful donor selection is crucial for LLDRH. Suitable 

donors are healthy adults with typical vascular and BD 

anatomy. A single right HA, a single right PV, and a sin-

gle right BD without a significantly sized right inferior 

HV are preferred because complex vascular and BD 

variations increase the risk of complications. The right 

liver graft should be 0.8% to 1.5% of the recipient’s body 

weight, and the remnant liver volume should exceed 

30%. 

Preparations 
The donor was positioned supine with legs split and 

straightened, in a reverse Trendelenburg position at 15° 

with a left tilt. To prevent movement as the bed position 

changed, the patient was secured. An operator stood 

between the donor’s legs, while the first assistant and a 

scopist were positioned on the patient’s left side. 

Port placement 
A trans-umbilical port was utilized for the camera, while 

the operator’s two working ports were positioned ap-

proximately 30° away from the center of the liver. The 

other two ports were for an assistant.

Liver mobilization 
After resecting the falciform ligament up to the inferior 

vena cava (IVC) and the right coronary ligament, the 

inferior portion of the right liver was detached from the 

right hepatorenal ligament. Care was taken to gently 

separate the right adrenal gland from the liver to mini-

mize the risk of bleeding. A space was created between 

the liver and the IVC, during which the short HVs and 

the small right inferior HVs were also excised. The large 

right inferior HV was resected just prior to the extraction 

of the liver. 

Hilar dissection 
The cystic duct was left long and used for traction to ex-

pose the right PV and right HA. After temporarily clamp-

ing the right HA and the right PV, indocyanine green 

(ICG) was administered intravenously. The parenchymal 

resection line was then marked along the boundary indi-

cated by the fluorescence images of the left liver. 

Parenchymal dissection 
The traction method is not always necessary, but it is 

helpful for large livers. Both parenchymal sides of the 

resection line were retracted by pulling a rubber band 

from outside the abdominal cavity. Liver parenchymal 

dissection was performed using an ultrasound device, 

CUSA, and a bipolar device. The segment 5 (V5) branch-

es and the segment 8 branches (V8) branches of the 

middle HV (MHV) were temporarily ligated with plastic 

clips. The resection plane was followed along the right 

side of the MHV. The caudate process and remaining 

liver parenchyma above the IVC were transected after 

dividing the right BD under ICG fluorescence imaging. 

A hanging maneuver using a tube or an instrument was 

useful for facilitating the parenchymal dissection and 

reducing bleeding. The hilar plate was transected, leav-

ing only the right PV and right HA in the hilum. 

Graft extraction 
A vinyl bag containing the right liver graft was removed 

through the Pfannenstiel incision following a longitudi-

nal incision on the abdominal wall. This procedure was 

performed after dividing the right HA and applying sta-

ples to the right PV and HV. Additionally, the right IVC 

ligament was resected using a staple. 
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Hemostasis and fixation 
A closed suction drain was positioned near the resection 

site to monitor bleeding and bile leakage. To prevent 

vascular torsion and ensure correct positioning, the re-

maining left liver was secured with sutures anchored to 

the remnant falciform ligaments. 

Discussion 

Open hepatectomy has long been the standard ap-

proach in living donor surgery, providing direct visual-

ization and facilitating easier manipulation of the liver. 

However, this method is associated with higher morbid-

ity, including significant postoperative pain, extended 

hospital stays, and larger scars. Robotic living donor 

hepatectomy, a newer technique, offers enhanced dex-

terity, precision, and a three-dimensional view of the 

operative field. It shares the benefits of minimally inva-

sive surgery with laparoscopic living donor hepatecto-

my, such as reduced postoperative pain and quicker re-

covery [5,6]. However, robotic surgery incurs high costs 

and requires specialized training and equipment, which 

may limit its accessibility. 

LLDRH offers the advantages of minimally invasive 

surgery, and a postoperative complication rate com-

parable to that of open donor right hemihepatectomy. 

These benefits have contributed to its widespread 

adoption and greater accessibility compared to robotic 

surgery. The use of flexible high-definition three-di-

mensional laparoscopic systems and ICG fluorescence 

imaging has significantly improved the precision and 

safety of LLDRH [7]. Additionally, these tools assist in 

the clear identification of vascular and biliary structures, 

thereby minimizing the risk of intraoperative complica-

tions [4]. 

As laparoscopic techniques continue to advance, the 

adoption of LLDRH is expected to grow [8,9]. Addition-

ally, ongoing training programs and the accumulation 

of experience will enable surgeons to overcome the 

technical challenges associated with LLDRH. 

Supplementary Materials 

Supplementary Marterial 1. Surgical procedures.   

Disclosure 

No potential conflict of interest relevant to this article 

was reported.  

Acknowledgments  

All authors would like to thank Hyeon Su Kang from the 

liver team at Seoul National University Hospital for his 

hard work editing the video. Hnin Aye Yin and Pham 

Hai Trieu described the procedures performed by sur-

geons in laparoscopic living-donor right hemihepatec-

tomy. This manuscript was proofread in English using 

ChatGPT-4o. 

Author contributions 

Conceptualization: YRC, KWL, KSS; Data curation: YRC, 

SKH, NJY; Writing–original draft: YRC; Writing–review & 

editing: YRC, SKH, NJY, KWL, KSS; Video-review: YRC, 

SKH, NJY, KWL, KSS. 

ORCID 

YoungRok Choi, https://orcid.org/0000-0003-2408-7086

Suk Kyun Hong, https://orcid.org/0000-0002-0020-6215

Nam-Joon Yi, https://orcid.org/0000-0002-5467-425X

Kwang-Woong Lee, https://orcid.org/0000-0001-6412-1926

Kyung-Suk Suh, https://orcid.org/0000-0002-9535-7349 

References 

1.	Han HS, Cho JY, Yoon YS, Hwang DW, Kim YK, Shin HK, et 

al. Total laparoscopic living donor right hepatectomy. Surg 

Endosc. 2015;29:184. 

2.	Komatsu S, Scatton O, Goumard C, Sepulveda A, Brustia R, 

Perdigao F, et al. Development process and technical aspects 

of laparoscopic hepatectomy: learning curve based on 15 

years of experience. J Am Coll Surg. 2017;224:841-850. 

3.	Han HS, Cho JY, Kaneko H, Wakabayashi G, Okajima H, Ue-

moto S, et al. Expert panel statement on laparoscopic living 

donor hepatectomy. Dig Surg. 2018;35:284-288. 

4.	Hong SK, Choi Y, Yi NJ, Lee KW, Suh KS. Insights from Seoul 

National University Hospital’s experience: a systematic re-

view of pure laparoscopic donor hepatectomy progression. 

https://doi.org/10.69474/jsie.2024.00066

YoungRok Choi et al.

16

https://doi.org/10.1007/s00464-014-3649-9
https://doi.org/10.1007/s00464-014-3649-9
https://doi.org/10.1007/s00464-014-3649-9
https://doi.org/10.1016/j.jamcollsurg.2016.12.037
https://doi.org/10.1016/j.jamcollsurg.2016.12.037
https://doi.org/10.1016/j.jamcollsurg.2016.12.037
https://doi.org/10.1016/j.jamcollsurg.2016.12.037
https://doi.org/10.1159/000479242
https://doi.org/10.1159/000479242
https://doi.org/10.1159/000479242
https://doi.org/10.21037/hbsn-23-239
https://doi.org/10.21037/hbsn-23-239
https://doi.org/10.21037/hbsn-23-239


Hepatobiliary Surg Nutr. 2024;13:293-300. 

5.	Broering D, Sturdevant ML, Zidan A. Robotic donor hepa-

tectomy: a major breakthrough in living donor liver trans-

plantation. Am J Transplant. 2022;22:14-23. 

6.	Kim NR, Han DH, Choi GH, Lee JG, Joo DJ, Kim MS, et al. 

Comparison of surgical outcomes and learning curve for 

robotic versus laparoscopic living donor hepatectomy: a ret-

rospective cohort study. Int J Surg. 2022;108:107000. 

7.	Hong SK, Lee KW, Kim HS, Yoon KC, Ahn SW, Choi JY, et al. 

Optimal bile duct division using real-time indocyanine green 

near-infrared fluorescence cholangiography during laparo-

scopic donor hepatectomy. Liver Transpl. 2017;23:847-852. 

8.	Hong SK, Suh KS, Kim HS, Yoon KC, Ahn SW, Oh D, et al. 

Pure 3D laparoscopic living donor right hemihepatectomy 

in a donor with separate right posterior and right anterior 

hepatic ducts and portal veins. Surg Endosc. 2017;31:4834-

4835. 

9.	Rhu J, Kim MS, Choi GS, Kim JM, Kwon CHD, Joh JW. Lap-

aroscopic living donor right hepatectomy regarding the 

anatomical variation of the portal vein: a propensity score-

matched analysis. Liver Transpl. 2021;27:984-996.  

Optimization in Laparoscopic Donor Hepatectomy

https://doi.org/10.69474/jsie.2024.00066 17

https://doi.org/10.21037/hbsn-23-239
https://doi.org/10.1111/ajt.16889
https://doi.org/10.1111/ajt.16889
https://doi.org/10.1111/ajt.16889
https://doi.org/10.1016/j.ijsu.2022.107000
https://doi.org/10.1016/j.ijsu.2022.107000
https://doi.org/10.1016/j.ijsu.2022.107000
https://doi.org/10.1016/j.ijsu.2022.107000
https://doi.org/10.1002/lt.24686
https://doi.org/10.1002/lt.24686
https://doi.org/10.1002/lt.24686
https://doi.org/10.1002/lt.24686
https://doi.org/10.1007/s00464-017-5535-8
https://doi.org/10.1007/s00464-017-5535-8
https://doi.org/10.1007/s00464-017-5535-8
https://doi.org/10.1007/s00464-017-5535-8
https://doi.org/10.1007/s00464-017-5535-8
https://doi.org/10.1002/lt.26050
https://doi.org/10.1002/lt.26050
https://doi.org/10.1002/lt.26050
https://doi.org/10.1002/lt.26050

	Introduction 
	Case Presentation 
	Patient selection 
	Preparations 
	Port placement 
	Liver mobilization 
	Hilar dissection 
	Parenchymal dissection 
	Graft extraction 
	Hemostasis and fixation 

	Discussion 
	Supplementary Materials 
	Disclosure 
	Acknowledgments  
	Author contributions 
	ORCID 
	References 

