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	 Background:	 Pure laparoscopic donor hepatectomy (PLDH) is increasingly adopted in living donor liver transplantation (LDLT) 
to enhance donor recovery. However, evidence on long-term health-related quality of life (HRQoL) following 
PLDRH is scarce, particularly in low-volume centers. This study aimed to compare perioperative outcomes and 
longitudinal HRQoL between PLDH and conventional open donor hepatectomy (CODH) in a single low-volume 
LDLT center.

	 Material/Methods:	 A retrospective cohort study was conducted between March 2010 and July 2023, including 50 living liver do-
nors who underwent donor hepatectomy (27 CODH; 23 PLDH). Donor demographics, operative details, com-
plications, and liver function test results were retrieved from the institutional database. HRQoL was assessed 
using the 36-Item Short Form Health Survey (SF-36) at 1, 3, 6, and 12 months postoperatively, prospectively ad-
ministered during follow-up visits and retrospectively reviewed. Statistical analyses included the t test, Fisher 
exact test, Mann-Whitney U test, and repeated-measures ANOVA.

	 Results:	 Baseline characteristics were similar between groups except for higher education levels among PLDH donors 
(P<0.001). PLDH group showed a trend toward shorter hospital stay (6.83 vs 8.44 days; P=0.055). Postoperative 
complications and liver function test results were similar. PLDH donors reported significantly higher HRQoL 
scores in physical function, role physical, general health, and social function domains (P<0.05), with favorable 
trends in other domains.

	 Conclusions:	 In this low-volume LDLT center, PLDH demonstrated perioperative safety comparable to CODH, while achiev-
ing superior recovery in multiple HRQoL domains and reduced transfusion requirements. These findings sup-
port PLDH as the preferred donor approach when expertise is available.

	 Keywords:	 Hepatectomy • Laparoscopy • Liver Transplantation • Quality of Life • Retrospective Studies • Surgery

	 Full-text PDF:	 https://www.annalsoftransplantation.com/abstract/index/idArt/952469

Authors’ Contribution: 
Study Design  A

 Data Collection  B
 Statistical Analysis  C
Data Interpretation  D

 Manuscript Preparation  E
 Literature Search  F
Funds Collection  G

1 Division of Hepatobiliary and Pancreatic Surgery, Department of Surgery, 
Faculty of Medicine, Chiang Mai University, Chiang Mai, Thailand

2 Department of Anesthesiology, Faculty of Medicine, 
Chiang Mai University, Chiang Mai, Thailand

  2331      3      3      15

e-ISSN 2329-0358
© Ann Transplant, 2026; 31: e952469

DOI: 10.12659/AOT.952469

Publisher’s note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated 
organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be 
made by its manufacturer, is not guaranteed or endorsed by the publisher

1
Indexed in:  [Science Citation Index Expanded]  [Index Medicus/MEDLINE] 
[Chemical Abstracts]  [Scopus]

ORIGINAL PAPER

This work is licensed under Creative Commons Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)

A
P
P
R

O
V

E
D

 G
A

L
L
E
Y
 P

R
O

O
F

https://orcid.org/0000-0001-7508-2715
https://orcid.org/0009-0008-0283-1525
https://orcid.org/0000-0002-1353-5173
https://orcid.org/0000-0001-9138-4967


Introduction

Liver transplantation remains the definitive therapy for end-
stage liver disease and has evolved over the past decades into 
an internationally recognized standard of care [1]. In Thailand, 
living donor liver transplantation (LDLT) was initiated at our in-
stitution in 2010. By 2023, a total of 54 transplants had been 
performed. Because of the persistent shortage of deceased 
donor organs and sociocultural barriers to organ donation 
in northern Thailand, LDLT continues to be the primary graft 
source in our program [2].

To enhance donor safety and promote faster postoperative 
recovery, minimally invasive approaches have increasingly 
been adopted for donor hepatectomy. High-volume LDLT cen-
ters worldwide have demonstrated the feasibility, safety, and 
efficacy of pure laparoscopic donor hepatectomy (PLDH) [3]. 
However, most available evidence is derived from experienced, 
high-volume programs, and the generalizability of these results 
to centers with lower case volumes, constrained resources, or 
evolving training structures remains uncertain [4].

In 2022, our center became the first in Thailand and the sec-
ond in Southeast Asia to establish a PLDH program. Compared 
with conventional open donor hepatectomy (CODH), PLDH has 
been associated with reduced postoperative pain, shorter hos-
pital stays, and earlier return to daily activities [5,6]. Since its 
introduction, PLDH has progressively become the preferred 
approach at our center.

Despite these advantages, evidence on long-term health-re-
lated quality of life (HRQoL) following PLDH remains limited, 
particularly in low-volume LDLT settings. HRQoL is a multidi-
mensional construct encompassing physical, psychological, 
and social well-being, and the 36-Item Short Form Health 
Survey (SF-36) is a validated instrument widely used to eval-
uate HRQoL in living liver donors [7].

The present study aimed to compare postoperative outcomes 
and longitudinal HRQoL in living liver donors who underwent 
PLDH or CODH at a single low-volume LDLT center in Thailand. 
To our knowledge, this report is the first in Thailand, and among 
the few worldwide, to provide long-term HRQoL outcomes in 
donors undergoing laparoscopic vs open donor hepatectomy 
in a low-volume context. These findings may help guide surgi-
cal decision-making and donor care strategies in centers with 
limited case volumes and resources.

Material and Methods

This retrospective cohort study compared perioperative 
outcomes and long-term HRQoL in living liver donors who 

underwent donor hepatectomy for LDLT. The institutional re-
view board (IRB No. FAC-MED-2565-08848) approved the study, 
and the requirement for informed consent was waived due to 
the retrospective design.

All living liver donors who underwent hepatectomy for LDLT be-
tween March 2010 and July 2023 were included. No donors were 
excluded. Demographic, clinical, operative, and postoperative 
data were retrieved from the institutional electronic database.

Data Collection

Baseline characteristics included age, sex, blood group, marital 
status, education level, occupation, and donor-recipient rela-
tionship. Perioperative variables included operative time, intra-
operative blood loss, transfusion requirements, postoperative 
complications, length of hospital stay, and laboratory investiga-
tions. Liver function test results were recorded preoperatively 
and at 1, 3, 6, and 12 months postoperatively. Postoperative 
complications were recorded according to standard clinical 
practice and were classified by Clavien-Dindo classification.

Surgical Procedure for Living Donor Hepatectomy

CODH was performed by a single surgeon (SJ) using a stan-
dardized inverted L-shaped incision. PLDH was introduced as 
the preferred approach in March 2020 and was offered to all 
eligible donors. Previously published selection criteria for PLDH 
were gradually expanded with increasing institutional expe-
rience. The techniques for CODH and PLDH are described in 
detail in our previous publications [5,6].

Quality of Life Assessment

HRQoL was assessed using the 36-Item Short Form Survey 
(SF-36), a validated instrument encompassing 8 domains and 
summarized into a Physical Component Summary (PCS) and 
Mental Component Summary (MCS). The Thai-language ver-
sion of the SF-36, previously validated in Thai populations, 
was used [8]. HRQoL assessments were prospectively collect-
ed at 1, 3, 6, and 12 months after surgery. All donors were in-
terviewed by a trained liver transplant nurse coordinator us-
ing a standardized questionnaire.

Statistical Analysis

Categorical data were analyzed using Fisher’s exact test and are 
presented as numbers (percentages). Normally distributed con-
tinuous data are expressed as mean (standard deviation) and 
were compared using the t test, while non-normally distributed 
continuous data are presented as median (interquartile range) 
and were compared using the Mann-Whitney U test. A P value 
<0.05 was considered statistically significant for all analyses.

2

Udomsin K. et al: 
HRQoL after laparoscopic vs open donor hepatectomy

© Ann Transplant, 2026; 31: e952469
ORIGINAL PAPER

Indexed in:  [Science Citation Index Expanded]  [Index Medicus/MEDLINE] 
[Chemical Abstracts]  [Scopus]

This work is licensed under Creative Commons Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)

A
P
P
R

O
V

E
D

 G
A

L
L
E
Y
 P

R
O

O
F



Overall HRQoL across domains and time points was analyzed 
using repeated-measures ANOVA to assess changes over time. 
For comparisons of median scores between CODH and PLDH 
at each time point, the Mann-Whitney U test was applied. All 
statistical analyses were performed using STATA (StataCorp, 
College Station, TX, USA).

Results

Baseline Characteristics

A total of 50 consecutive LDLT donor hepatectomies were per-
formed between March 2010 and July 2023. Of these, 27 do-
nors underwent CODH and 23 underwent PLDH. No hybrid 
procedure such as hand-assisted or laparoscopic-assisted in 
our cohort. All donors completed the 12-month postoperative 
HRQoL assessment.

Baseline characteristics and graft types are summarized in 
Table 1. Overall, the 2 groups were comparable in demographic 
and clinical characteristics. The only significant difference ob-
served was education level: a higher proportion of donors in 
the PLDH group had attained at least a bachelor’s degree com-
pared with the CODH group (82.61% vs 48.14%; P<0.01). No 
other baseline variables differed significantly between groups.

Perioperative Outcomes

Median estimated blood loss was lower in the PLDH group 
compared with the CODH group (400 vs 500 mL), although 
the difference did not reach statistical significance (P=0.21). 
The incidence of intraoperative blood transfusion and the me-
dian number of packed red cell units transfused were similar-
ly comparable between groups (17.39% vs 18.52%; P=1.00; 0 
vs 0 units, P=0.695). Overall complication rates, major com-
plications, and length of hospital stay also did not differ sig-
nificantly between the 2 approaches.

Donor liver function test results at baseline and at 1, 3, 6, and 
12 months postoperatively are summarized in Table 2. Most 
laboratory parameters were comparable across the 2 groups 
throughout the follow-up period. However, small but statisti-
cally significant differences were noted in preoperative albu-
min (4.5 vs 4.6 g/dL; P=0.028), preoperative alanine amino-
transferase (17.78 vs 13.27 U/L; P=0.007), preoperative direct 
bilirubin (0.13 vs 0.19 mg/dL; P=0.044), and direct bilirubin lev-
els at 1 month postoperatively (0.23 vs 0.31 mg/dL; P=0.047).

HRQoL Assessment

HRQoL outcomes across all SF-36 domains are summarized 
in Table 3, and longitudinal trends of the physical component 

summary (PCS) and mental component summary (MCS) are 
illustrated in Figures 1 and 2, respectively. Overall, donors in 
the PLDH group demonstrated earlier and more sustained im-
provement across multiple physical and psychosocial domains 
compared with donors in the CODH group. Radar plots of lon-
gitudinal HRQoL after PLDH vs CODH further highlight these 
patterns: the PLDH group showed higher scores across most 
domains as early as 1 month postoperatively, with more pro-
nounced differences emerging at 3 and 6 months, and per-
sisting through 12 months (Figure 3).

Physical Component Summary

Physical function: Donors in the PLDH group had significant-
ly higher physical function scores overall (adjusted b=22.45; 
95% CI, 6.39-38.50; P=0.006). Although the difference at 1 
month did not reach statistical significance (64.69±25.46 vs 
45.63±33.61; P=0.081), significant differences emerged at 3 
months (median 94.12 vs 52.94; P=0.021), 6 months (100 vs 
75; P=0.003), and 12 months (100 vs 93.33; P=0.039).

Role physical: Donors in the PLDH group also had significantly 
greater improvement in role physical scores (adjusted b=27.60; 
95% CI, 2.95-52.25; P=0.028). No difference was observed at 1 
month (25 [0-75] vs 0 [0-25]; P=0.101). However, significantly 
higher scores were seen in the PLDH group at 3 months (100 
[75-100] vs 0 [0-100]; P=0.017), 6 months (100 [100-100] vs 
50 [0-100]; P=0.009), and 12 months (100 [25-100] vs 100 [0-
100]; P=0.039).

Bodily pain: The overall difference was not statistically signif-
icant (adjusted b=7.67; 95% CI, -8.67 to 24.01; P=0.358). At 1 
month, the groups were similar (60.13±23.59 vs 58.33±32.84; 
P=0.857). However, donors in the PLDH group reported signif-
icantly less pain at 3 months (78.68±18.10 vs 59.56±30.79; 
P=0.035), 6 months (100 [78.57-100] vs 57.14 [57.14-71.43]; 
P=0.014), and 12 months (100 [91.67-100] vs 66.67 [50-100]; 
P=0.017).

General health: General health scores favored the PLDH group 
over the course of follow-up, although the overall difference 
was not significant (adjusted b=14.70; 95% CI, -1.61 to 31.01; 
P=0.077). A significant difference was observed at 6 months 
(75.42±18.17 vs 55.69±26.24; P=0.018), while differences 
at 1 month (P=0.125), 3 months (P=0.119), and 12 months 
(91.67 [54.17-95.83] vs 58.33 [50-83.33]; P=0.083) did not 
reach significance.

Mental Component Summary

Social function: Donors in the PLDH group had significantly 
higher social function scores overall (adjusted b=22.41; 95% 
CI, 5.12-39.70; P=0.011). Differences were apparent at 1 month 
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Parameters CODH (n=27) P LDH (n=23) P value

Sex, n (%)
	 Male
	 Female

	 11	 (40.74)
	 16	 (59.26)

	 5	 (21.74)
	 18	 (78.26)

0.225

Mean age, y (SD) 	 36.74	 (10.63) 	 35.70	 (11.77) 0.743

Blood group donor, n (%)
	 A
	 B
	 O
	 AB 

	 5	 (18.52)
	 4	 (14.81)
	 18	 (66.67)
	 0

	 4	 (17.39)
	 7	 (30.43)
	 12	 (52.17)
	 0

0.485

Blood group recipient, n (%)
	 A
	 B
	 O
	 AB 

	 7	 (25.93)
	 8	 (29.63)
	 11	 (40.74)
	 1	 (3.70)

	 5	 (21.74)
	 7	 (30.43)
	 8	 (34.78)
	 3	 (13.04)

0.730

Status, n (%)
	 Single
	 Married
	 Divorced

	 10	 (37.04)
	 15	 (55.56)
	 2	 (7.41)

	 9	 (39.13)
	 14	 (60.57)
	 0

0.614

Graduation, n (%)
	 Grade 4
	 Grade 6
	 Certificate degree
	 Bachelor’s degree
	 Master’s degree
	 Doctoral degree

	 0
	 5	 (18.52)
	 9	 (33.33)
	 11	 (40.74)
	 1	 (3.70)
	 1	 (3.70)

	 3	 (13.04)
	 1	 (4.35)
	 0
	 18	 (78.26)
	 1	 (4.35)
	 0

<0.001

Occupation, n (%)
	 Employee
	 Government
	 Unemployed

	 13	 (48.15)
	 6	 (22.22)
	 8	 (29.63)

	 15	 (65.22)
	 5	 (21.74)
	 3	 (13.04)

0.328

Relationship with recipient, n (%)
	 Spouse
	 Daughter
	 Son
	 Siblings
	 Parent

	 7	 (25.93)
	 6	 (22.22)
	 10	 (37.04)
	 2	 (7.40)
	 2	 (7.41)

	 4	 (17.39)
	 9	 (39.13)
	 6	 (26.09)
	 1	 (4.35)
	 3	 (13.04)

0.723

Type of liver graft
	 Right lobe
	 Left lobe
	 Posterior section graft

	 26	 (96.29)
	 0
	 1	 (3.71)

	 22	 (95.65)
	 1	 (4.35)
	 0

0.710

Clavien-Dindo classification, n (%)
	 Grade I
	 Grade II
	 Grade IIIa
	 Grade IIIb

	 1	 (8.33)
	 6	 (50.00)
	 2	 (16.67)
	 1	 (8.33)

	 1	 (14.29)
	 2	 (28.57)
	 1	 (14.29)
	 1	 (14.29)

0.947

Median blood loss, mL[IQR] 	 500	 [400, 700] 	 400	 [250, 700] 0.213

Perioperative
	 blood transfusion, n (%)

	 5	 (18.52) 	 4	 (17.39) 1.000

Median packed red blood cells, units [IQR] 	 0	 [0, 0] 	 0	 [0, 0] 0.695

Median length of stay, days [IQR] 	 7	 [6, 9] 	 7	 [6, 7] 0.073

Table 1. �Baseline characteristic of donors who underwent donor hepatectomy for living donor liver transplantation (LDLT) with 
conventional open donor hepatectomy (CODH) or pure laparoscopic donor hepatectomy (PLDH) (n=50).
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Parameters CODH (n=27) PLDH (n=23) P value

Total protein (g/dL)
	 Preoperative, mean (SD)
	 1 Month, mean (SD)
	 3 Months, mean (SD)
	 6 Months, mean (SD)
	 12 Months, mean (SD)

	 7.60	 (0.51)
	 7.59	 (0.50)
	 7.76	 (0.49)
	 7.75	 (0.38)
	 7.75	 (0.33)

	 7.80	 (0.48)
	 7.53	 (0.60)
	 7.48	 (0.39)
	 7.64	 (0.42)
	 7.61	 (0.35)

0.166
0.738
0.116
0.485
0.263

Albumin (g/dL)
	 Preoperative, median [IQR]
	 1 Month, median [IQR]
	 3 Months, mean (SD)
	 6 Months, median [IQR]
	 12 Months, mean (SD)

	 4.5	 [4.2, 4.7]
	 4.2	 [3.8, 4.2]
	 4.24	 (0.36)
	 4.2	 [4.1, 4.4]
	 4.44	 (0.23)

	 4.6	 [4.4, 4.17]
	 4.1	 [3.9, 4.3]
	 4.25	 (0.37)
	 4.3	 [4.1, 4.5]
	 4.35	 (0.25)

0.028
0.823
0.941
0.617
0.321

Alkaline phosphatase (U/L)
	 Preoperative, median [IQR]
	 1 Month, mean (SD)
	 3 Months, median [IQR]
	 6 Months, median [IQR]
	 12 Months, mean (SD)

	 60	 [51, 65]
	 99.59	 (37.46)
	 79.5	 [58, 101]
	 69	 [62, 86]
	 69.7	 (23.87)

	 59	 [51, 72]
	 104.61	 (37.40)
	 77	 [70, 90]
	 80	 [66, 97]
	 70.2	 (19.77)

0.838
0.559
0.729
0.579
0.948

AST (U/L)
	 Preoperative, mean (SD)
	 1 Month, median [IQR]
	 3 Months, median [IQR]
	 6 Months, mean (SD)
	 12 Months, mean (SD)

	 17.70	 (3.79)
	 30	 [25, 34]
	 24	 [20, 28]
	 19.36	 (4.63)
	 20.5	 (5.11)

	 16.95	 (3.15)
	 30.5	 [25, 38]
	 24	 [21, 30]
	 21.62	 (5.78)
	 17.93	 (2.96)

0.463
0.681
0.624
0.310
0.092

ALT (U/L)
	 Preoperative, mean (SD)
	 1 Month, median [IQR]
	 3 Months, median [IQR]
	 6 Months, median [IQR]
	 12 Months, median [IQR]

	 17.78	 (6.65)
	 26	 [20, 40]
	 19	 [14, 29]
	 15	 [11, 16]
	 16	 [12.5, 19.5]

	 13.27	 (3.69)
	 29.5	 [24, 38]
	 23	 [18, 26]
	 14	 [14, 17]
	 13	 [11, 15]

0.007
0.454
0.693
0.810
0.086

Total bilirubin (mg/dL)
	 Preoperative, mean (SD)
	 1 Month, median [IQR]
	 3 Months, median [IQR]
	 6 Months, median [IQR]
	 12 Months, median [IQR]

	 0.41	 (0.18)
	 0.46	 [0.38, 0.69]
	 0.59	 [0.38, 0.76]
	 0.57	 [0.44, 0.61]
	 0.47	 [0.38, 0.67]

	 0.49	 (0.21)
	 0.56	 [0.43, 0.62]
	 0.49	 [0.44, 0.68]
	 0.49	 [0.3, 0.76]
	 0.53	 [0.37, 0.65]

0.152
0.226
0.858
0.449
0.898

Direct bilirubin (mg/dL)
	 Preoperative, median [IQR]
	 1 Month, median [IQR]
	 3 Months, mean (SD)
	 6 Months, median [IQR]
	 12 Months, mean (SD)

	 0.13	 [0.12, 0.18]
	 0.23	 [0.19, 0.27]
	 0.24	 (0.08)
	 0.19	 [0.16, 0.24]
	 0.20	 (0.06)

	 0.19	 [0.14, 0.22]
	 0.31	 [0.23, 0.38]
	 0.26	 (0.12)
	 0.19	 [0.16, 0.25]
	 0.21	 (0.08)

0.044
0.047
0.682
0.787
0.607

Table 2. �Comparison of perioperative liver function test results between conventional open donor hepatectomy (CODH) and pure 
laparoscopic donor hepatectomy (PLDH) groups (n=50).

AST – aspartate aminotransferase; ALT – alanine aminotransferase.
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Parameters CODH (n=27) PLDH (n=23) P value

Physical component summary
	 Physical function
		  1 Month, mean (SD)
		  3 Months, median [IQR]
		  6 Months, median [IQR]
		  12 Months, median [IQR]

	 45.63	 (33.61)
	 52.94	 [29.41, 88.24]
	 75	 [56.25, 93.75]
	 93.33	 [73.33, 100]

	 64.69	 (25.46)
	 94.12	 [70.59, 94.12]
	 100	 [90.93, 100]
	 100	 [96.67, 100]

0.081
0.021
0.003
0.039

	 Role physical
		  1 Month, median [IQR]
		  3 Months, median [IQR]
		  6 Months, median [IQR]
		  12 Months, median [IQR]

	 0	 [0, 25]
	 0	 [0, 100]
	 50	 [0, 100]
	 100	 [0, 100]

	 25	 [0, 75]
	 100	 [75, 100]
	 100	 [100, 100]
	 100	 [100, 100]

0.101
0.017
0.009
0.039

	 Bodily pain
		  1 Month, mean (SD)
		  3 Months, mean (SD)
		  6 Months, median [IQR]
		  12 Months, median [IQR]

	 58.33	 (32.84)
	 59.56	 (30.79)
	 57.14	 [57.14, 71.43]
	 66.67	 [50, 100]

	 60.13	 (23.59)
	 78.68	 (18.10)
	 100	 [78.57, 100]
	 100	 [91.67, 100]

0.857
0.035
0.014
0.017

	 General health
		  1 Month, mean (SD)
		  3 Months, mean (SD)
		  6 Months, mean (SD)
		  12 Months, median [IQR]

	 55.47	 (28.22)
	 54.12	 (28.37)
	 55.69	 (26.24)
	 58.33	 [50, 83.33]

	 69.12	 (21.25)
	 68.24	 (22.67)
	 75.42	 (18.17)
	 91.67	 [54.17, 95.83]

0.125
0.119
0.018
0.083

Mental component summary
	 Social function
		  1 Month, mean (SD)
		  3 Months, median [IQR]
		  6 Months, median [IQR]
		  12 Months, median [IQR]

	 59.82	 (29.15)
	 60	 [20, 60]
	 50	 [25, 100]
	 80	 [60, 100]

	 71.43	 (25.75)
	 100	 [80, 100]
	 100	 [75, 100]
	 100	 [100, 100]

0.234
0.002
0.015
0.008

	 Vitality
		  1 Month, mean (SD)
		  3 Months, mean (SD)
		  6 Months, mean (SD)
		  12 Months, mean (SD)

	 42.19	 (20.98)
	 35.78	 (24.96)
	 49.77	 (24.34)
	 44.12	 (21.81)

	 48.90	 (26.35)
	 51.96	 (25.44)
	 62.98	 (29.22)
	 64.17	 (32.32)

0.427
0.070
0.167
0.056

	 Role emotion
		  1 Month, mean (SD)
		  3 Months, median [IQR]
		  6 Months, median [IQR]
		  12 Months, median [IQR]

	 62.5	 (41.94)
	 66.67	 [33.33, 100]
	 100	 [33.33, 100]
	 100	 [66.67, 100]

	 68.63	 (34.30)
	 100	 [100, 100]
	 100	 [100, 100]
	 100	 [100, 100]

0.648
0.057
0.026
0.489

	 Mental health
		  1 Month, mean (SD)
		  3 Months, mean (SD)
		  6 Months, mean (SD)
		  12 Months, mean (SD)

	 62.83	 (27.07)
	 53.78	 (30.42)
	 56.86	 (27.83)
	 59.80	 (27.20)

	 68.11	 (23.57)
	 68.91	 (23.41)
	 65.10	 (32.66)
	 74.31	 (27.17)

0.554
0.114
0.440
0.169

	 Reported health transition
		  1 Month, mean (SD)
		  3 Months, mean (SD)
		  6 Months, median [IQR]
		  12 Months, median [IQR]

	 39.06	 (27.34)
	 38.24	 (23.58)
	 50	 [25, 50]
	 50	 [50, 75]

	 41.18	 (24.91)
	 48.53	 (25.72)
	 50	 [50, 75]
	 75	 [50, 100]

0.818
0.233
0.009
0.086

Table 3. �Comparison of quality of life outcomes across all SF-36 domain between conventional open donor hepatectomy (CODH) and 
pure laparoscopic donor hepatectomy (PLDH) groups (n=50).
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(71.43±25.75 vs 59.82±29.15) and became more pronounced 
thereafter. From 3 months to 12 months, median scores in the 
PLDH group consistently reached 100, whereas scores in the 
CODH group remained lower (3 months: 100 [75-100] vs 60 
[20-60]; 6 months: 100 [100-100] vs 50 [25-100]; 12 months: 
100 [100-100] vs 80 [60-100]).

Vitality: The overall difference was not significant (adjusted 
b=9.36, 95% CI, -6.60 to 25.32; P=0.250). Mean scores favored 
the PLDH group across all time points, but differences did not 
reach statistical significance.

Role emotional: Although overall differences did not reach sta-
tistical significance (adjusted b=18.63, 95% CI, -3.44 to 40.70; 
P=0.098), donors in the PLDH group showed significantly 
higher scores at 6 months (P=0.018). Differences at 1 month 
(P=0.648), 3 months (P=0.057), and 12 months (P=0.487) were 
not statistically significant.

Mental health: Mental health scores favored the PLDH group 
at all time points, but the overall association did not achieve 
significance (adjusted b=9.68, 95% CI, -7.69 to 27.05; P=0.275).

Reported health transition: The overall difference was not sig-
nificant (adjusted b=6.43, 95% CI, -7.84 to 20.71; P=0.377). 
Median scores favored the PLDH group at all time points, 
reaching significance only at 6 months (P=0.009). At 1 month 
(P=0.818), 3 months (P=0.233), and 12 months (P=0.086), dif-
ferences were not significant.

Discussion

Donor safety and long-term HRQoL are central ethical issues 
for LDLT practice, as living donors are healthy individuals ex-
posed to significant surgical risk without direct medical bene-
fit. In this context, minimally invasive donor hepatectomy has 
the potential to improve donor experience without compromis-
ing graft or recipient outcomes. Our single-center study from 
a low-volume LDLT center provides compelling evidence that 
PLDH is associated with comparable perioperative outcomes 
and superior recovery in selected HRQoL domains compared 
with CODH. These findings are consistent with those reported 
from high-volume centers and reinforce the feasibility of im-
plementing PLDH even in resource-limited environments [7,9].
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Figure 1. �Longitudinal health-related quality of life in physical component summary after pure laparoscopic vs open donor 
hepatectomy.
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The perioperative recovery status favored PLDH, with lower 
estimated blood loss, fewer transfusions, and shorter length 
of stay. These patterns align with the recognized benefits of 
a minimally invasive approach [10]. Our HRQoL findings fur-
ther strengthen the donor benefits of PLDH. Donors undergo-
ing PLDH demonstrated earlier and more sustained improve-
ments in multiple PCS domains, particularly physical function, 
role physical, and bodily pain. These domains are closely relat-
ed to postoperative mobility, independence, and early return to 
daily activities. The persistent superiority of PLDH across fol-
low-up evaluations suggests a meaningful effect on functional 

recovery. These results suggested that PLDH may facilitate fast-
er physical recovery and social reintegration, echoing prior lit-
erature on the donor-centered benefits of laparoscopy [11,12].

In contrast, improvements in MCS domains were less pro-
nounced and mostly nonsignificant, although trends generally 
favored PLDH. This pattern is not unexpected. Psychological 
recovery often evolves more slowly and is influenced by com-
plex factors such as donor-recipient relationship, postoper-
ative recipient course, family dynamics, economic burden, 
and donor expectations [13]. MCS is sensitive to psychosocial 
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Figure 2. �Longitudinal health-related quality of life in mental component summary after pure laparoscopic vs open donor hepatectomy.
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and contextual determinants that may not be fully captured 
in standard perioperative datasets. Ogawa et al also found 
that recipient outcomes and lower donor educational attain-
ment were associated with delayed MCS recovery at 1 year 
[7]. These observations align with our study, in which high-
er education was more prevalent among PLDH donors and 
could partially confound MCS comparisons. Future studies 
should integrate validated psychosocial and economic as-
sessments, to better delineate contributors to mental health 
recovery after donation.

Most early adopters of PLDH have been high-volume centers 
with specialized expertise, where favorable donor outcomes 
are well documented [14]. Current consensus statements rec-
ommend that PLDH initially be limited to centers with strong 
hepatobiliary and laparoscopic experience, with surgeons un-
dergoing structured training and proctoring [15]. Our earlier 
experience demonstrated that, with careful team preparation, 
pure laparoscopic donor right hepatectomy can be implement-
ed safely even in low-volume centers [5]. The present study 
extends this by showing that the benefits of PLDH on donor 
HRQoL persist long after the early postoperative period. As such, 
our findings may serve as a model for similar programs across 
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Figure 3. �Radar plot of longitudinal health-related quality after pure laparoscopic vs open donor hepatectomy.

Southeast Asia and other emerging transplant regions where 
access to minimally invasive donor surgery remains limited.

Several important limitations must be acknowledged. First, 
this study was a single-center, retrospective analysis with in-
herent selection and information biases. Second, the relative-
ly small sample size limited statistical power and precluded 
robust multivariable adjustment. Notably, donors undergoing 
PLDH had a higher educational level, which may be a poten-
tial confounder, particularly for psychosocial HRQoL domains. 
However, the most consistent and statistically significant dif-
ferences observed in this study were confined to the physical 
domains of HRQoL, which are less likely to be influenced by 
educational attainment alone. Mental and psychosocial do-
mains were interpreted cautiously. Third, HRQoL assessments 
relied on self-reporting, which may be subject to response bias. 
Lastly, broader psychosocial factors influencing donor recovery 
were not systematically assessed. Despite these limitations, 
our study contributes meaningful evidence to the expanding 
global experience with PLDH. It highlights that even in a low-
volume center, PLDH can be performed safely and may con-
fer significant advantages in functional and social recovery.
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Conclusions

In a low-volume LDLT center, PLDH is a feasible and safe ap-
proach that offers comparable perioperative outcomes and su-
perior long-term HRQoL in selected domains, compared with 
CODH. These findings reinforce the value of laparoscopic tech-
niques in expanding donor-centered care and may guide simi-
lar institutions in adopting PLDH programs. Future multicenter, 
prospective studies with larger sample sizes and integrated 

psychosocial metrics from low-volume centers are needed to 
validate and expand upon these findings.
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