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Background: Laparoscopic donor hepatectomy (LDH) for living donor liver transplantation has been performed in several
specialized institutes. Surgical outcomes of LDH have shown comparable results to open donor hepatectomy
(ODH), but the quality of life (QOL) after LDH is not known. This prospective questionnaire-based study was
performed to assess health status and QOL of live liver donors before and after donor hepatectomy (DH).
Material/Methods: From May 2017 to February 2020, questionnaire items such as the Enhanced Recovery after Surgery mobili-
ty scale (EMS), Body Image Questionnaire, and EQ-5D-3L were examined up to 1 year after DH to respectively
evaluate postoperative recovery, body image satisfaction, and health status.
Results: During the study period, 45 laparoscopic DH (LDH) donors and 2 open DH (ODH) donors were finally fully eval-
uated. The LDH group had a significantly higher mean EMS than ODH on postoperative day (POD) 5, and 7
(P=0.011, and P=0.004, respectively). Body image scores of the LDH group were significantly higher than that
of the ODH group at 1 month after DH (17.8 vs 15.0, P=0.017). There were 45 LDH donors who recovered to
preoperative values at 6 months and 1 month after DH, with no statistically significant difference in EQ-5D-3L
index value and visual analogue scale (P=0.059 and P=0.217, respectively).
Conclusions: Within 1 month after DH, LDH donors showed faster mobility recovery and body image satisfaction to the lev-
el of preoperative status than ODH. LDH donors recovered to preoperative health status within 6 months, in
accordance with previous studies of ODH donors.
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Abbreviations: 3D - 3-dimensional; AD — anxiety/depression; BIQ — body image questionnaire; BMI — body mass in-
dex; DH — donor hepatectomy; EMS — ERAS mobility scale; ERAS — enhanced recovery after surgery;
IDEAL - innovation, development, exploration, assessment, and long-term study; M — mobility; LDLT = liv-
ing donor liver transplantation; LDH — laparoscopic donor hepatectomy; LLR — laparoscopic liver resec-
tion; ODH — open donor hepatectomy; OLR — open liver resection; PD - pain/discomfort; PLDH = pure lap-
aroscopic donor hepatectomy; POD — postoperative day(s); POM — postoperative month(s); QOL — quality
of life; SC - self-care; SD — standard deviation; UA — usual activity; VAS - visual analogue scale
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Background

Living donor liver transplantation (LDLT) is the established
treatment option for patients with end-stage liver disease,
especially in Asia, where deceased donor livers are scarce.
Liver donation for LDLT requires healthy donors to undergo
major surgery, and donor safety is one of the most important
issues in performing LDLT. A worldwide survey reported that
the operative mortality rate of the live liver donor was 0.2%
(23/11 553), with the majority of deaths occurring within 60
days [1]. According to a recent nationwide study of 10 116 live
liver donors in Korea, 10-year cumulative mortality of live liv-
er donors was 0.9% and was significantly lower than that of
the general population [2]. Along with donor safety, recovery
to pre-donation quality of life (QOL) is also a significant con-
sideration in LDLT. In a systematic review including 19 stud-
ies, most live liver donors returned to their baseline QOL with-
in 6 months after LDLT [3].

Over the past 2 decades, laparoscopic liver resection (LLR) has
been widely adopted as the accumulation of surgeon expe-
rience and the development of surgical skills and equipment
has increased [4]. In many studies comparing LLR with open
liver resection (OLR), LLR has been shown to reduce postop-
erative complications such as surgical site infection and asci-
tes, to shorten hospital stay, and to return to normal activity
earlier than in OLR [5].

The laparoscopic approach to donor surgery is ideal for liv-
er donation in healthy individuals. While Cherqui et al first
reported laparoscopic donor left lateral sectionectomy for a
paediatric recipient in 2002 [6], pure laparoscopic donor hep-
atectomy (PLDH) for adult LDLT is still limited, and it is still
considered to be in the developmental phase (lla) according
to the Balliol classification scheme of the IDEAL model [7,8].
There have been successful studies of PLDH at several expe-
rienced centers, but most are reports regarding postoperative
surgical outcomes of laparoscopic donor hepatectomy (LDH)
compared with those of the open donor hepatectomy (ODH)
patients [9-11]. Therefore, we performed this prospective ques-
tionnaire-based study to compare postoperative health status,
including postoperative recovery, body image satisfaction, and
QOL between the ODH and LDH groups after DH.

Material and Methods

Patients and Study Design

This study was designed as a single-center prospective reg-
istry of donors who could not be randomized due to patient
or surgeon preference. The Institutional Review Boards of our
center (number 2017-03-004) approved this study. From May
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2017 to February 2020, 70 donors were included in this study
after assessment for eligibility for liver donation. After inten-
sive discussion between the surgeon and the donor, the op-
eration type (ODH or LDH) was selected according to donor
preference and therefore could not be randomized. At the be-
ginning of the study, 5 and 65 donors selected ODH and LDH,
respectively. Eight patients who refused the survey and 15 pa-
tients who did not visit outpatient clinics were excluded from
the study. Finally, the number of subjects in the ODH and LDH
groups were 2 and 45, respectively (Figure 1). The following
clinical data were collected from registered patients: demo-
graphic factors including age, sex, and body mass index (BMI),
surgical factors including donor hepatectomy type, operation
time, blood loss, transfusion, and Pringle manoeuvre time, and
postoperative factors including hospital stay and complications.

Surgical Procedure

The intraoperative surgical technique was standardized.
Operations were performed by 2 surgeons (GS Choi or JM
Kim). In ODH, patients were in the supine position and the op-
erations were carried out using an upper midline incision. In
LDH, the patients were in the French position. All LDHs were
performed using the pure laparoscopic approach using 5 tro-
cars and a 3D flexible scope. Detailed surgical procedures are
described in a previous study [10].

Evaluation Tools for Recovery Outcomes Measurement

As shown in Figure 1, a survey for health status assessment
and QOL was conducted on the day before the operation,
during hospitalization, on the discharge date, and 1 month,
6 months, and 12 months after DH, based on the following
evaluation tools:

The Enhanced Recovery After Surgery (ERAS) Mobility
Scale

The ERAS Mobility Scale (EMS) was used to evaluate post-
operative recovery of mobility. EMS uses 10 action items to
compare mobility level before and after DH during hospital-
ization. Patients were considered independently mobile when
they reached their preoperative EMS level or scored positive
points on 8 out of 10 items [12].

The Body Image Questionnaire (BIQ)

The BIQ was utilized to assess body image and cosmesis based
on 8 questions. Body image was defined based on multidimen-
sional structures that indicate how patients think, feel, and
act based on their physical characteristics, including incision-
al scars [13]. Cosmesis is defined as the level of a clear satis-
faction with incisional scars [14]. Body image assessment was
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Patients enrolled between May 2017 and February 2020 (n=70)
Allocation based on doctor or patient preference

ODH group Questionnaire items

Preoperative day (n=5)

LDH group
Preoperative day (n=65)

) |

| POD(s) (n=5) | | POD(s) (n=5) |
Study refusal Study refusal
(n=1) \ (n=2)
| Day of discharge (n=4) | | Day of discharge (n=63) |
Study refusal
(n=3)
| POM 1 (n=4) | | POM 1 (n=60) | Study refusal
Follow-up loss (n=2)
(n=2) Follow-up loss
[ POM 6 (n=2) | [ POM 6 (n=49) | (n=9)
Follow-up loss
(n=4)
| POM 12 (n=2) | | POM 12 (n=45) |

Figure 1. Study flow chart. Figure was created using Microsoft Power Point version 2019. BIQ — Body Image Questionnaire;
EMS — ERAS mobility score; LDH — laparoscopic donor hepatectomy; ODH — open donor hepatectomy; POD — postoperative
day(s); POM - postoperative month(s).

Table 1. Applying the EQ-5D-3L value set for South Korea to calculate EQ-5D index score [16].

Value for health profile

Central estimate EQ-5D 3L index score

32322

Constant 0.050 0.050

M2 0.096

M3 0.418 0.418

SC2 0.046 0.046

SC3 0.136 Predicted values=full health—disutility
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' Full health=1.000
| O s 00 Disutility for 32322 state=0.050+0.418 (M3)

UA3 0.208 0.208 +0.046 (SC2)+0.208 (UA3)+0.037 (PD2)
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, +0.043 (AD2)+0.050 (N3)=0.852.

PD2 0.037 0.037 Predicted values=1-0.852=0.148

PD3 0.151

AD2 0.043 0.043

AD3 0.158

N3 0.050 0.050

M2 — mobility level 2; M3 — mobility level 3; SC2 — self-care level 2; SC3 — self-care level 3; UA2 — usual activities level 2; UA3 — usual
activities level 3; PD2 — pain or discomfort level 2; PD3 — pain or discomfort level 3; AD2 — anxiety or depression level 2; AD3 — anxiety
or depression level 3; N3 — any dimension on level 3.
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Table 2. Demographic, surgical, and postoperative factors of 47 live liver donors who underwent donor hepatectomy.

Age, mean (years) 34.0+0.0 31.8+10.9 0.172
0 (0%) 31 (68.9%) 0.111*
20.7£2.5 24.0+2.7 0.091
1.000*
2 (100%) 43 (95.6%)
0 (0%) 1 (2.2%)
0 (0%) 1 (2.2%)
189.5+£5.0 255.3+44.1 0.042
200.0+70.7 241.1+138.3 0.680
0 (0%) 0 (0%) n/a
2 (100%) 30 (66.7%) 1.000
28.0+5.7 19.9+24.0 0.639
9.0+1.4 8.3+2.5 0.698
0 (0%) 2 (4.4%) 1.000
0 (0%) 1 (2.2%)
Biliary stricture 0 (0%) 1(2.2%)

BMI — body mass index; LDH — laparoscopic donor hepatectomy; ODH — open donor hepatectomy. * Fisher’s exact test.

performed preoperatively at the time of consent, at discharge,
and at 1, 6, and 12 months after surgery.

EQ-5D®

The EQ-5D is a standardized, generic, health-related QOL ques-
tionnaire developed by the EuroQol Group [15]. This study used
the EQ-5D-3L version to evaluate the health status of 45 liver
donors who underwent LDH. The EQ-5D-3L assesses 5 dimen-
sions including mobility (M), self-care (SC), usual activity (UA),
pain/discomfort (PD), and anxiety/depression (AD), with 3 lev-
els (Level 1: no problems, Level 2: some problems, Level: ex-
treme problems) and a rating on the EQ visual analogue scale
(EQ-VAS; 0-100). The descriptive system element of the EQ-
5D questionnaire produces a 5-digit health state profile (eg,
32332; see Table 1). EQ-5D health state was subsequently con-
verted into a single summary number with the term of “index
value” according to the preferences of the general population
of South Korea (Table 1) [16]. Assessment of donor health sta-
tus was performed at the time of consent (pre-operation), dis-
charge, and at 1, 6, and 12 months after surgery.

Statistical Analysis

Continuous data are presented as the mean+standard devia-
tion [SD]. Categorical data are described in numbers and per-
centages. Statistical analysis was conducted using an inde-
pendent-samples t test or a Mann-Whitney test for continuous
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values and a chi-squared test or Fisher’s exact test for cate-
gorical values, especially when expected frequencies were be-
low 5. A P value below 0.05 was considered statistically sig-
nificant. Data handling and analysis were performed using
the SPSS for Windows™ 22.0 release (SPSS, Inc., Chicago, IL).

Results

Patient Demographics and Surgical Outcomes

Table 2 shows the demographic, surgical, and postoperative
characteristics of 47 donors who underwent DH. Of the 70 liv-
er donors registered in this prospective study, 47 patients (2 in
the ODH group and 45 in the LDH group) completed the ques-
tionnaire up to 1 year after surgery. The median age of the in-
cluded patients was 27 years, ranging from 18 to 55 years. A
total of 31 patients (68.9%) were male, and the median body
mass index was 23.4, ranging from 16.9 to 33.4. A total of 45
patients (95.7%) underwent right hemihepatectomy. The LDH
group showed significantly longer operation time than the ODH
group (255.3+44.1 vs 189.5+5.0, P=0.042). There was no trans-
fusion or open conversion. All but 2 donors in the LDH group
were discharged on postoperative day (POD) 6 to 16 without
specific complications. Two patients had biliary stricture and
leakage, respectively, and were treated by endoscopic retro-
grade biliary drainage.
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Mean ERAS mobility score

~@—0DH
—-DH * Using Mann-Whitney test, <0.05
0 T T T T T T T T T T T T T T T
-1 1 2 3 4 5 6 7 8 9 10 n 12 13 14 15
No. of donors Postoperative day(s)
hospitalized at POD
ODH 2 2 2 2 2 2 2 2 1 1 0 0 0 0 0 0
LDH 45 45 45 45 45 45 41 24 17 7 5 3 3 3 2 1

Figure 2. Mean ERAS mobility score between the ODH and LDH groups during hospitalization after DH. Figure was created using
Microsoft Power Point version 2019. LDH, laparoscopic donor hepatectomy; ODH, open donor hepatectomy; POD,

postoperative day(s).
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* Using Mann-Whitney test, P<0.05
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Time of survey Time of survey

Figure 3. Mean body image score (A) and cosmesis score (B) between the ODH and LDH groups. Figure was created using Microsoft
Power Point version 2019. LDH — laparoscopic donor hepatectomy; ODH — open donor hepatectomy; POM — postoperative

month(s).

Postoperative Recovery of Mobility

Figure 2 shows EMS scored during hospitalization in ODH
and LDH patients. Two patients in the OLH group were dis-
charged on POD 8 and POD 10, respectively, with neither of
the 2 achieving the level of being independently mobile (EMS
>8). On the contrary, patients in the LDH group were consid-
ered independently mobile from POD 5 based on the mean
EMS of 45 patients. The LDH group had a significantly high-
er mean EMS than the ODH group on POD 5 and 7 (P=0.011
and P=0.004, respectively).

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

Body Image and Cosmesis

Body image scores of the LDH group were significantly high-
er than in the ODH group at 1 month after DH (17.8 vs 15.0,
P=0.017; Figure 3). At 1, 6, and 12 months after DH, cosmesis
scores tended to be higher in the LDH group than in the ODH
group, but the differences were not statistical significance
(P=0.056, P=0.895, and P=0.633, respectively).
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Table 3. Numbers and proportions reporting levels within EQ-5D dimensions in 45 live liver donors before and after PLDH for LDLT.

Dimension Mobility, n (%) Self-care, n (%)
Time of survey Preop. Discharge POM1 POM6 POM12 Preop. Discharge POM1 POMé6 POM12

Level 1 (no problem) 44 (98) 29 (64) 37 (82) 44 (98) 45(100) 45 (100) 20 (44) 37 (82) 44 (98) 45 (100)
level 2 (come problem)  1() 16(36) 8(18) 1) 0() 0(©) 25(6 818 1@) 00
Level 3 (extreme problem) 00 0@ 00 00 0@ 00 00 00 00 00
Reporting some problems* ~~ 1(2) 16(36) 8(18) 1) 0() 0(0) 25(6 818 1@) 00
g‘:&ﬁfﬂ? numbers reporting n/a 15 7 0 =l n/a 25 8 1 0

% change reporting problems/total  n/a  33%  16% 0% 2%  na  S6%  18% 2% 0%
Ranrl&)rf dimensiorn”sﬁin terms of;’); 7777777777777777777777777777777777777777 2 777777777777777777777777777777777777777777777777777777777777777777777 3 77777777777777777777777777777777777

change at POM6

POM1 POM6 POM12 Preop. Discharge POM1 POM6 POM12

Level 1 (no problem) 45 (100) 13 (29) 26 (58) 42(93) 45(100) 44 (98) 7(16) 16(36) 32(71) 37 (82)
level 2 (some problem) 00) 31(69) 1945 3() 00 1() 384 2964 1309 706
Level 3 (extreme problem) 00 1@ 00 00 00 00 0@ 00 00 1@
Reporting some problems* 00 3201 1945 3(0) 00 1() 384 2964 1309 1002
g:‘:&ﬁfﬂ? numbers reporting n/a 32 19 3 0 n/a 37 28 12 9

% change reporting problems/total  n/a  71%  45% 7% 0%  n/a  82%  62% 2%  20%
Ranrl&)rf dimensiorn”sﬁin terms of;’); 7777777777777777777777777777777777777777 4 77777777777777777777777777777777777777777777777777777777777777777777 5 77777777777777777777777777777777777

change at POM6

Preop. Discharge POM1 POM6 POM12

Level 1 (no problem) 39 (87) 39(87) 39(87) 43(96) 43(96)
level 2 (some problem)  6(13) 613 643 24) 2()
Level 3 (extreme problem) 00 0@ 00 00 00
Reporting some problems* 6(13) 6(13) 6(13) 24 2 (4)
Change in numbers reporting o 4 a
problems

% change reporting problems/total  n/a 0% 0% 9% 9%
Ranrlg;f dimensiornr;in terms of;’)(; 7777777777777777777777777777777777777777 1 77777777777777777777777777777777777

change at POM6

LDLT - living donor liver transplantation; PLDH — pure laparoscopic donor hepatectomy; POM — postoperative month(s).
* Some problems=levels 2+3.
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SC

— Preop.
— Discharge
— POM1
POM 6
—POM 12

Figure 4. Mean levels of 5 dimensions according to each time of
survey in EQ-5D-3L. Figure was created using Microsoft
Power Point version 2019. AD — anxiety/depression; M
— mobility; PD — pain/discomfort; POM — postoperative
month(s); SC - self-care; UA — usual activities.

Health Status and Quality of Life

Table 3 shows the EQ-5D reporting levels in the 45 live liver
donors before and after LDH for LDLT. Compared with preop-
erative health status, 1 (2%), 3 (7%), and 12 (27%) patients
reported new problems (level 2 or 3) at 6 months after LDH in
SC, UA, and PD dimensions, respectively. No patients report-
ed new problems at 6 months after LDH in the M and AD di-
mensions. Based on the percent change in reporting problems,
time to return to preoperative health status in the M, SC, UA,
and AD dimensions were at 6 months, 12 months, 12 months,
and discharge after LDH, respectively. However, patients did
not recover to the level of preoperative health status in the
PD dimension even 12 months later, and 9 patients (20%) re-
ported some problems compared to before surgery in the PD
dimension. The 45 patients recovered quickly in the AD, M, SC,
UA, and PD dimensions in terms of mean values and percent
changes of levels at 6 months after LDH (Figure 4, Table 3).
The EQ-5D-3L index value and EQ-5D-3L VAS were not differ-
ent from preoperative values at 6 months (P=0.059) and 1
month (P=0.217), respectively (Figure 5).

Discussion

In recent decades, LLR has been widely used by hepatobili-
ary surgeons, and its indication has expanded to donor hep-
atectomy in experienced centers. Recent studies have shown
that LDH for LDLT is safe and feasible in terms of surgical out-
comes compared to ODH [17,18]. Therefore, if the safety of
the live liver donor is secured, it is desirable to perform lap-
aroscopic surgery on the liver donor for early recovery after
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——EQ-5D-7LVAS
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* Statistically non-significant time point, compare to preopertaive value

Figure 5. Mean EQ-5D-3L index score and VAS at the time of
survey in 45 live liver donors who underwent LDH.
Figure was created using Microsoft Power Point version
2019. LDH - laparoscopic donor hepatectomy; POM —
postoperative month(s); VAS - visual analogue scale.

donor hepatectomy. In previous studies at our center, it was
reported that the LDH group had smaller estimated blood loss,
shorter operation time, shorter hospital stay, and similar ma-
jor complication rate compared the ODH group [10,17,19-21].

Many studies have been conducted on the QOL and long-term
outcome of live liver donors who underwent ODH. A system-
atic literature review concluded that most liver donors recov-
ered to preoperative QOL within 6 months after surgery [3].
In previous studies of long-term outcome of live liver donors,
good health-related QOL for up to 20 years and no regret re-
garding willingness to donate were reported [22-24]. However,
since LDH is a relatively recent procedure, there are no reports
of postoperative health status for liver donors who underwent
the LDH procedure. Furthermore, postoperative recovery, body
image satisfaction, and QOL in donors undergoing LDH have
not yet been studied compared to donors undergoing ODH.

The original purpose of this study was to compare LDH and
ODH and to determine whether the laparoscopic approach
has better post-donation QOL than the open approach in DH.
However, at the time of enrolment in the study, only 5 out of
70 donors chose open hepatectomy for liver procurement, 3
of whom were excluded from the study due to study refusal
(n=1) and follow-up loss (n=2), leaving only 2 ODH patients,
which is less representative and required nonparametric sta-
tistical methods to compare the ODH and LDH groups. Group
randomization could not be performed due to the special eth-
ical considerations of donor surgery. After an in-depth inter-
view with a surgeon, donors chose the method of surgery on
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their own, and most donors chose the laparoscopic approach.
It can be inferred that the majority of donors are aware of the
advantages of laparoscopic surgery, such as cosmetic excel-
lence, less pain, and quick recovery. There was no difference
in mean hospital stay between the ODH and LDH groups (9.0
and 8.3 days, respectively; P=0.698), which is likely due to our
hospital policy of not forcing donors to leave the hospital, even
if they can be medically discharged. In fact, 2 donors of the
ODH group were discharged from the hospital on POD 8 and
10, respectively, with only 6 points of EMS, not considering
independently mobile status. However, 45 donors in the LDH
group presented rapid recovery, with an average EMS of 8.1
points on POD 5, achieving independent mobility.

BIQ failed to show that LDH had a positive impact on body
image as compared with ODH, except for the first month af-
ter surgery. However, since the LDH group tended to score no-
ticeably higher than the ODH group in cosmesis, a statistically
significant difference could have been confirmed if the sam-
ple size of ODH group was large enough.

The 45 donors of the LDH group showed the fastest recov-
ery in the AD dimension among the EQ-5D-3L dimensions. Six
donors already reported level 2 (somewhat anxious and de-
pressed) in the AD dimension before LDH. However, only 2 do-
nors reported level 2 in the AD dimension 1 year after LDH.

It was reported that the death of the recipient after LDLT had
a negative psychological effect on the respective live liver do-
nor, including anxiety, depression, and hopelessness [25]. In
this study, 3 of 70 recipients died within 1 year after LDLT, and
3 donors who donated to the expired 3 recipients refused to
keep participating in the study. Therefore, recovery of the LDH
group may have been better than the actual result.

To comprehensively evaluate the health status of donors, the
pre- and post-operative health conditions were compared us-
ing EQ-VAS and EQ-5D index values developed according to the
preferences of the general population of South Korea. There
was no statistically significant difference from preoperative
health status at 1 and 6 months after surgery in EQ-VAS and
EQ-5D index values, respectively, indicating that the 45 donors
who underwent LDH recovered to preoperative health status
at least within 6 months after surgery. This is comparable to
the results of a systematic review including 19 studies regard-
ing the QOL of donors undergoing ODH [3]. However, many of
the studies in this systemic review used the SF-36 as a QOL
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measurement tool [26-30]. The SF-36 is a generic non-prefer-
ence-based health status measure that assesses health across
8 dimensions using 36 items. The SF-36 can be used to gen-
erate a preference-based index via the SF-6D [31]. No SF-6D
weight estimation studies have been conducted in South Korea.

The EQ-5D-3L is a generic preference-based measurement tool
developed by the EuroQoL Group and is one of the most com-
monly used QOL assessment tools in clinical research, along
with the SF-36. The EQ-5D-3L has the advantage of self-as-
sessment as the main method of investigation and is rela-
tively easier to use than other tools. In South Korea, an index
value was developed by estimating the weight of QOL using
EQ-5D-3L. For these reasons, the QOL of donors undergoing
LDH was measured in this study using EQ-5D-3L rather than
SF-36. It turned out that the mapping relationship between
the EQ-5D index value and the SF-36 is reliable based on a
previous study [32].

Since it was difficult to recruit the ODH group in our single-
center prospective study, early recovery of the LDH group to
preoperative baseline health status compared to the ODH
group could not be demonstrated. Over the past 5 years, the
proportion of LDH in total liver donor surgery at our center
has been 90%, and since last year our center has conducted
all liver donor surgery for LDLT using the pure laparoscopic
approach. Given this trend, it is unlikely that our single-cen-
ter study for comparison of QOL between the LDH and ODH
groups will be able to proceed.

Conclusions

In conclusion, donors undergoing LDH showed faster (with-
in 1 month) mobility recovery and return of body image sat-
isfaction to the level of preoperative status than donors un-
dergoing ODH. In the evaluation of QOL using EQ-5D, donors
who underwent LDH recovered to preoperative health status
within 6 months, in accordance with previous studies of do-
nors with ODH. A multi-center prospective study is needed to
compare the LDH and ODH groups.
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