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ABSTRACT

Background: Probable effects of living donor liver transplantation on the wellbeing of the donor and psy-
chological difficulties are necessary to be understood. 

Objective: To assess the quality of life of living donors after liver donation.

Methods: 140 living donors who underwent hepatectomy between 2012 and July 2015 were enrolled in 
this study. Donors were asked to complete the Short Form 36-question Health Survey (SF-36) through 
face to face or by telephone interview.

Results: The mean±SD age of donors at transplantation was 32.1±7.3 years; 83 (59.3%) of donors were 
female. 134 (95.7%) were married. The mean±SD BMI was 23.8±3.5 (kg/m2). “Mother-to-child” was the 
most frequent relationship (n=79, 56.4%). 22 (15.7%) complications were reported by participants. The 
mean±SD score of Physical Component Summary and Mental Component Summary were 48.8±14.6 and 
50.1±6.9, respectively.

Conclusion: Most living donors sustain a near average quality of life post-donation. It seems that living 
donation does not negatively affect the quality of life.
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INTRODUCTION

New surgical methods have been devel-
oped in the field of liver transplan-
tation to overcome organ shortage 

such as split liver organ, living donor, and re-
duced size [1]. Living donor liver transplan-
tation (LDLT) is a volunteer action in which 
a healthy person denotes a fragment of his or 
her healthy liver to a liver recipient [2, 3]. A 
review article in 2015 reported a morbidity 
rate of 8.6% to 59% and a mortality rate of 
0.2% among LDLT donors. The most com-
mon complication for donors was biliary com-
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plication and biliary leak [4]. The most com-
monly reported complications among living 
donors were in Clavien grades 1 and 2 [5, 6].

A study from China showed temporary ab-
normalities in liver function test and blood 
count among many of 300 living donors. 
While laboratory tests could be used to iden-
tify some post-operation complications, they 
are not useful to detect some physical, mental, 
and psychological difficulties, which mostly 
influence the quality of life of the donors af-
ter transplantation [7]. Nor can we evaluate 
the donor physical and psychological health 
solely based on common measured surgical 
factors[5]. Health-related quality of life is as-
sessed in various ways, and influenced by sev-
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eral factors. One way to measure the quality of 
life is using questionnaires such as the Short 
Form (SF)-36 Health Survey [8, 9].

One study showed the Physical Component 
Score (PCS) decreased immediately after do-
nation, then returned to the baseline within 
6–12 months, while the Mental Component 
Score (MCS) remains comparable to that of 
normative population throughout the proce-
dure [4, 10].

Living donors may experience various compli-
cations that are usually mild and have a good 
prognosis [11]. The probable effect of LDLT 
on the wellbeing of the donor and the psy-
chological difficulties they might experience 
should be understood. We, therefore, conduct-
ed this study to assess the quality of life of liv-
ing donors post liver-donation surgery.

METHODS AND MATERIALS

We retrospectively reviewed data of donors 
who underwent hepatectomy for liver trans-
plantation at Shiraz Organ Transplant Center 
from 2012 to 2015. In census way, a total of 140 
living donors underwent hepatectomy during 
this period. In the course of the donor evalu-
ation process, all patients gave their informed 
written consent to participate in the follow-up 
studies. Our study was approved by the Ethi-

cal Committee of Shiraz University of Medical 
Sciences. The donors were asked to complete 
a data collecting form and the SF-36 through 
face to face or by telephone interview. The 
self-administered SF-36 survey assesses eight 
health domains: physical functioning (PF), 
role physical (RP), bodily pain (BP), general 
health (GH), vitality (VT), social functioning 
(SF), role emotional (RE), and mental health 
(MH). Component analyses showed that there 
are two distinct concepts measured by the SF-
36: a physical dimension, represented by the 
Physical Component Summary (PCS); and a 
mental dimension, represented by the Mental 
Component Summary (MCS). The eight sub-
scales are summarized by PCS and the MCS. 
The SF-36 score for each question ranged 
from 0 to 100 with higher score representa-
tive of better function. The general population 
average is 50 with a standard deviation of 10 
[12]. We classified post-operative complica-
tions among liver donors according to the Cla-
vien system (Table 1).

Most of the additional data used for analy-
sis were obtained by chart review, anesthesia 
records, and the computerized hospital data-
base. Continues variables were expressed as 
mean±SD; categorical variables, number (per-
cent). Student’s t test for independent samples, 
one-way ANOVA, and Person’s correlation co-
efficient were used for data analysis. A p value 
<0.05 was considered statistically significant.

Table 1: Classification of complications according to the Clavien system

Grade Complication

1

Any deviation from the normal post-operative course without the need for pharmacological 
treatment or surgical, endoscopic, and radiological interventions. Allowed therapeutic regi-
mens are drugs as antiemetics, antipyretics, analgesics, diuretics, electrolytes, and physiothera-
py. This grade also includes wound infections opened at the bedside.

2 Complications requiring pharmacological treatment with drugs other than such allowed for 
grade 1 complications. Blood transfusions and total parenteral nutrition are also included.

3 Complications requiring surgical, endoscopic, or radiological intervention

3a   Intervention not under general anesthesia

3b   Intervention under general anesthesia

4 Life-threatening complications (including central nervous system complications) requiring in-
tensive care unit stay

4a   Single organ dysfunction (including dialysis)

4b   Multiorgan dysfunction

5 Death of the patient
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RESULTS

Donor Characteristics
The mean±SD age of donors at transplanta-
tion time was 32.1±7.3 (range: 17–65) years; 83 
(59.3%) of them were female. Most of the do-
nors (n=134, 95.7%) were married. About one-
third (n=45, 32.2%) of donors had a diploma 
and higher education. Among our participants, 
61 (43.6%) were employed. The mean±SD for 
Body Mass Index (BMI) was 23.8±3.5 (kg/
m2). “Mother-to-child” (n=79, 56.4%) was the 
most frequent relationship. More than 90% 
of our participants were volunteers to donate 
again and recommend LDLT to somebody 
else; to be exact, 91.8% and 91.7%, respectively 
(Table 2).

Operative Details and Outcomes
Among 140 living liver donors, 75 (72.0%) un-
derwent left lateral; 24 (23.1%), left lobe; and 
5 (4.8%), right hepatectomy. The mean±SD 
of operative time was 233.8±46.9 min. The 
mean±SD of hospital stay and ICU stay were 
4.4±2.3 and 2.8±0.9 days, respectively. There 
was no death among our donors. Twenty-two 
(15.7%) complications were recorded among 
our participants. The intra-operative data of 
all the donors were collected retrospectively 
(Table 3).

SF-36 Results
The mean±SD of PCS and MCS scores were 
48.8±14.6 and 50.1±6.9, respectively (Table 
4). Improvement was reported by 131 (93.6%) 
recipients; 9 (6.4%) died. There was signifi-
cant (p=0.011) relationship between the recipi-
ent outcome and donors’ PCS. No significant 
(p=0.449) relationship was observed between 
the recipient outcome and donors’ MCS score. 
There was no significant correlation between 
age and the quality of life scales measured.

Males had a significantly higher scores in 
physical functioning scale compared with fe-
males. However, there was no significant dif-
ference in other scales between males and fe-
males. No significant difference was found in 
quality of life scales between employed and 
non-employed donors (Table 5).

DISCUSSION

One of main issues in liver transplantation is 
shortage of deceased donors. Using living do-

Table 2: Donors characteristics. Values are either 
mean±SD or n (%).

Variables Statistics

Age, yrs 32.1±7.3

Body mass index, kg/m2 23.8±3.5

Sex
Male 57 (40.7)

Female 83 (59.3)

Marital  
status

Married 134 (95.7)

Others 6 (4.3)

Education

Illiterate 4 (2.9)

Primary school 27 (19.3)

Secondary school 28 (20.0)

High school 36 (25.7)

Diploma and  
higher 45 (32.2)

Employment

Employed 61 (43.6)

Unemployed 74 (52.9)

Pensioned 5 (3.5)

Ethnicity

Fars 92 (65.7)

Arab 14 (10.0)

Turk 12 (8.6)

Kurd 10 (7.1)

Lor 4 (2.9)

Balooch 1 (0.7)

Others 7 (5.0)

Relationship 
to recipient

Mother 79 (56.4)

Father 49 (35.0)

First relative 
(grand-uncle-aunt) 5 (3.6)

Daughter 4 (2.9)

Spouse 1 (0.7)

Others(second  
degree relatives) 2 (1.4)

First learned 
about LDLT

Transplant team 98 (70.5)

General physician 18 (12.9)

Family 15 (10.8)

Others 8 (5.7)

Source of 
income

Sick leave 11 (7.9)

Savings 56 (40.0)

Others 73 (52.1)

Quality of Life after Living Donor Liver Transplantation



84 Int J Org Transplant Med 2020; Vol. 11 (2)    www.ijotm.com 

nors is one of the solutions for this problem. 
However, one of the main items in this field 
is the health of donors [13, 14]. We studied 
the safety of living donor liver transplantation 
retrospectively based on different factors in 
the current study. A total of 15.7% of our par-
ticipants experienced a complication; no death 
was reported. 

Studies from different countries report various 
results. Post-operative complications occur in 
28% of living liver donors in Brazil. The rate 
was 13.2 in Japan and 11.6% in Pakistan. No 

mortality was reported [15-17]. The reported 
wound infection and biliary complication rates 
were the same (5.9%) in Japan. The most com-
mon post-donation complications were bile 
leak, incisional hernia, pneumonia, and intra-
abdominal collection in Pakistan [16, 17]. A 
systematic review on safety of living donors 
reported a donor mortality rate of 0.2%, and 
a median donor morbidity rate of 16% (range: 
0%–100%). Biliary complications and infec-
tions were the most frequent complications 
[18]. A study from Japan on 28 donors showed 
that wound-related physical symptoms (24%) 

Table 3: Intra- and post-operative characteristics of studied donors. Values are either mean±SD or n (%).

Characteristic Statistics

Mode of donor hepatectomy

Left lateral 75 (72.0)

Left lobe 24 (23.1)

Right lobe 5 (4.8)

Pre-operative biochemical profile

Total bilirubin, μmol/L 0.9±0.5

Alkaline phosphatase, IU/L 183.9±61.9

Hemoglobin, g/dL 14.0±1.8

Post-operative biochemical profile

Total bilirubin, μmol/L 1.7±0.9

Alkaline phosphatase, IU/L 152.7±50.4

Hemoglobin, g/dL 12.2±1.7

Operation time, min 233.8±46.9

ICU stay, day 2.8±0.9

Mean hospital stay, day 4.4±2.3

Mean complete recovery time, month 3±1.4

Post-operative complications according to Cla-
vien system 22 (15.7)

Grade 1(n=7, 31.81%)

Fever of unknown origin 1 (5)

Atelectasis 3 (13.6)

Neuropraxia 1 (5)

Mild pleural effusion treated conservatively 2 (9)

Grade 2 (n=7, 31.81%)
Wound infection requiring antibiotics 6 (27.3)

Blood transfusion 1 (5)

Grade 3A (n=4, 18.18%)

Intra-abdominal abscess 1 (5)

Bile stricture 1 (5)

Bile leakage treated with percutaneous drain-
age, ERCP 2 (9)

Grade 3B(n=4, 18.18%) Intra-abdominal bleeding requiring laparotomy 4 (18.2)

Grade 4A 0 (0)

Grade 4B 0 (0)

Grade 5 0 (0)
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and anxiety (19%) were the common reported 
complications [19]. A study from South Asia 
reported an overall morbidity rate of 23%; 
wound infections (4.3%) was the most com-
mon complication [20]. Wound infection was 
the most common complication among our 
participants too. Using laparoscopic hepatec-
tomy may reduce wound-related symptoms. 

A study conducted in the US reported that of 
740 LDLT (707 right lobes), 39% developed 
at least one complication in the first year [5]. 
Majority of donors in the US underwent right 
lobe hepatectomy that could explain the differ-
ence observed between their complication rate 
and ours.

The most complications of our studied do-
nors were classified as Clavien grades 1 and 
2, which was consistent with other studies [5, 
6]. We found mean±SD scores of 48.8±14.6 
for PCS and 50.1±6.9 for MCS. Post-operative 
donors PCS and MCS scores were almost 
near to the average of the general population 
in Iran [12, 21]. There were significant differ-
ences between domains of physical function-
ing, general health perceptions, vitality, emo-
tional role functioning, general mental health 
obtained among donors in our study (Table 4) 
and those reported in general population in 
Iran [22]. 

Mental health and vitality scores were below 
the average in our study (Table 4). A study con-
ducted in general population in Iran showed 
that mental health-related quality of life was 
lower than the physical health-related qual-
ity of life [12]. It could be due to the anxiety 
and depression before and after donation. On 
the other hand, the majority of donors were 
parents of recipients, which could explain this 
finding.

A review article reported that physical scores 
of quality of life decrease in the first three 
months after donation; they return back to 
the baseline within six months in the majority 
of donors. Mental scores are unaffected dur-
ing the donation process [8, 19]. The results 
we obtained for PCS and MCS domains were 
almost near to those values reported three 

months after donation in another study [23]. 
The result of two cohort studies show that 
surgery-related complications do not signifi-
cantly change the quality of life by itself in the 
majority of donors [3, 23]. 

Donation experience was positive among our 
participants. The majority (91.8%) of our do-
nors volunteered to donate again. Living liver 
donors at the University of Minnesota shared 
the same sentiment [24]. 

A study shows that the majority of donors 
have a recovery time of one year [5]. Approxi-
mately one-third of our donors had post-dona-
tion follow-up less than one year at the time 
of study. This is a limitation of our study. We 
should have included donors with more than 
one-year post-donation follow-up too. Our 
study had other limitations. It was a cross-sec-
tional study and thus we could not determine 
pre-donation SF-36 scores. Although all medi-
cal records were studied in detail, the accuracy 
of the results is not comparable with longitu-
dinal studies. Given that the studied donors 
were from healthy population, it would have 
been better to design a longitudinal study and 
evaluate the quality of life of the donors before 
and after the donation. 

In conclusion, most living donors sustain a 
quality of life  near average of the general pop-
ulation after donation. This means that living 
donation does not negatively affect the quality 

Table 4: Comparison of mean±SD of SF-36 scores 
between living liver donors and general population 
of Iran

Scales Our study 
(n=140)

Ali Montazeri, 
et al (n=4163) p value 

PF 70.4±19.1 85.3±20.8 <0.001

RP 73.0±48.3 70.0±38.0 0.363

BP 78.5±23.1 79.4±25.1 0.675

GH 53.1±12.9 67.5±20.4 <0.001

VT 45.8±10.6 65.8±17.3 <0.001

SF 79.0±19.6 76.0±24.4 0.152

RE 76.6±49.7 65.5±41.4 0.002

MH 43.9±9.3 67.0±18.0 <0.001

PCS 48.8±14.6 — —

MCS 50.1±6.9 — —

Quality of Life after Living Donor Liver Transplantation
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of life of donors in Iran.

ACKNOWLEDGMENTS 

The authors wish to thank Mr. H. Argasi at 
the Research Consultation Center (RCC) of 
Shiraz University of Medical Sciences for his 
invaluable assistance in editing this manu-
script.

REFERENCES:
1. Saidi R, Elias N, Ko D, et al. Live donor partial hepa-

tectomy for liver transplantation: is there a learn-
ing curve? Int j organ transplant med 2010;1:125.

2. Ghobrial RM, Freise CE, Trotter JF, et al. Donor 
morbidity after living donation for liver transplan-
tation. Gastroenterology 2008;135:468-76.

3. Takada Y, Suzukamo Y, Oike F, et al. Long-term qual-
ity of life of donors after living donor liver trans-
plantation. Liver Transpl 2012;18:1343-52.

4. Xu DW, Long XD, Xia Q. A review of life quality in 
living donors after liver transplantation. Int J Clin 
Exp Med 2015;8:20-6.

5. Abecassis MM, Fisher RA, Olthoff KM, et al. 
Complications of living donor hepatic lobecto-
my--a comprehensive report. Am J Transplant 
2012;12:1208-17.

6. Berglund D, Kirchner V, Pruett T, et al. Complica-
tions after Living Donor Hepatectomy: Analy-
sis of 176 Cases at a Single Center. J Am Coll 
Surg 2018;227:24-36. doi: 10.1016/j.jamcoll-
surg.2018.03.007.

7. Lei J, Yan L, Wang W. Donor safety in living donor 
liver transplantation: a single-center analysis of 
300 cases. PLoS One 2013;8:e61769.

8. Parikh ND, Ladner D, Abecassis M, Butt Z. Quality 
of life for donors after living donor liver transplan-
tation: a review of the literature. Liver Transplant 
2010;16:1352-8.

9. Ladner DP, Dew MA, Forney S, et al. Long-term 
quality of life after liver donation in the adult to 
adult living donor liver transplantation cohort 
study (A2ALL). J hepatol 2015;62:346-53.

10. Benzing C, Schmelzle M, Oellinger R, et al. Living-
Donor Liver Transplant: An Analysis of Postopera-
tive Outcome and Health-Related Quality of Life in 
Liver Donors. Exp Clin Transplant 2018;16:568-74. 
doi: 10.6002/ect.2017.0108.

11. Sun Z, Yu Z, Yu S, et al. Post-Operative Complica-
tions in Living Liver Donors: A Single-Center Expe-
rience in China. PloS one 2015;10:e0135557.

12. Montazeri A, Vahdaninia M, Mousavi SJ, Omidvari 
S. The Iranian version of 12-item Short Form Health Ta

bl
e 

5:
 T

he
 E

ffe
ct

 o
f s

ex
, e

du
ca

tio
n,

 a
nd

 e
m

pl
oy

m
en

t o
n 

th
e 

m
ea

n±
SD

 S
F-

36
 d

om
ai

ns

Sc
al

es
 

E
du

ca
tio

n
p 

va
lu

e
Se

x
p 

va
lu

e
E

m
pl

oy
ed

p 
va

lu
e

In
te

rm
ed

ia
te

 a
nd

 
lo

w
er

 (
n=

59
)

H
ig

h 
sc

ho
ol

 a
nd

 
di

pl
om

a 
(n

=5
4)

C
ol

le
ge

 
(n

=2
7)

M
al

e 
(n

=5
8)

Fe
m

al
e 

(n
=8

2)
Ye

s 
(n

=6
6)

N
o 

(n
=7

4)
 

PF
69

.9
±1

8.
7

69
.6

±1
9.

0
73

.4
±2

0.
8

0.
67

8
74

.3
±1

8.
3

67
.7

±1
9.

3
0.

04
6

73
.5

±1
9.

7
67

.8
±1

8.
4

0.
08

4

R
P

72
.5

±5
1.

1
75

.9
±5

2.
5

68
.2

±3
0.

4
0.

80
1

76
.2

±4
0.

3
70

.7
±5

3.
4

0.
50

5
69

.9
±2

8.
9

75
.6

±6
0.

0
0.

48
6

B
P

78
.4

±2
4.

8
76

.8
±2

2.
1

82
.2

±2
1.

8
0.

63
4

79
.5

±2
1.

4
77

.8
±2

4.
4

0.
68

4
80

.6
±2

1.
2

76
.8

±2
4.

7
0.

32
9

G
H

53
.5

±1
2.

1
52

.7
±1

0.
2

53
.2

±1
8.

8
0.

94
8

54
.4

±1
3.

8
52

.5
±1

2.
2

0.
46

2
54

.1
±1

4.
8

52
.3

±1
1.

0
0.

42
0

V
T

47
.0

±1
0.

9
44

.4
±1

0.
8

45
.9

±9
.4

0.
42

6
46

.0
±9

.9
45

.7
±1

1.
1

0.
86

9
45

.7
±1

0.
5

45
.9

±1
0.

7
0.

87
6

SF
78

.4
±1

9.
2

79
.7

±1
8.

0
78

.8
±2

4.
1

0.
94

5
80

.1
±2

0.
5

78
.2

±1
9.

1
0.

56
1

79
.4

±2
0.

8
78

.6
±1

8.
7

0.
79

5

R
E

73
.7

±5
3.

4
81

.1
±5

2.
9

74
.3

±3
1.

7
0.

71
1

79
.3

±4
2.

7
74

.7
±5

4.
3

0.
59

9
73

.9
±3

2.
2

78
.9

±6
0.

8
0.

55
6

M
H

44
.0

±9
.7

43
.5

±9
.1

44
.4

±8
.9

0.
91

2
43

.9
±8

.9
4

43
.9

±9
.6

0.
99

0
43

.8
±9

.4
44

.0
±9

.2
0.

93
7

PC
S

48
.2

±1
4.

4
48

.9
±1

4.
8

50
.2

±1
5.

0
0.

93
7

51
.2

±1
3.

8
47

.2
±1

4.
9

0.
10

9
50

.1
±1

4.
0

47
.8

±1
5.

0
0.

34
9

M
C

S
50

.1
±6

.7
49

.6
±7

.5
50

.8
±6

.3
0.

79
4

50
.4

±6
.6

5
49

.8
±7

.1
0.

59
0

50
.1

±6
.6

50
.0

±7
.2

0.
89

2

A. Shamsaeefar, S. Nikeghbalian, et al



www.ijotm.com    Int J Org Transplant Med 2020; Vol. 11 (2) 87

Survey (SF-12): factor structure, internal consis-
tency and construct validity. BMC Public Health 
2009;9:341. doi: 10.1186/1471-2458-9-341.

13. Jawan B, Wang C-H, Chen C-L, et al. Review of an-
esthesia in liver transplantation. Acta Anaesthesiol 
Taiwanica 2014;52:185-96.

14. Shamsaeefar A, Nikeghbalian S, Kazemi K, et al. 
Discarded organs at Shiraz Transplant Center. Exp 
Clin Transplant 2014;12 Suppl 1:178-81.

15. Candido HL, da Fonseca EA, Feier FH, et al. Risk Fac-
tors Associated with Increased Morbidity in Living 
Liver Donation. J Transplant 2015;2015:949674.

16. Miyagi S, Kawagishi N, Fujimori K, et al. Risks of do-
nation and quality of donors’ life after living donor 
liver transplantation. Transpl Int 2005;18:47-51.

17. Bhatti ABH, Zia H, Dar FS, et al. Quality of life after 
living donor hepatectomy for liver transplantation. 
World j surg 2015;39:2300-5.

18. Middleton PF, Duffield M, Lynch SV, et al. Living do-
nor liver transplantation--adult donor outcomes: a 
systematic review. Liver Transpl 2006;12:24-30.

19. Ishizaki M, Kaibori M, Matsui K, Kwon AH. Change 

in donor quality of life after living donor liver trans-
plantation surgery: a single-institution experience. 
Transplant Proc 2012;44:344-6.

20. Cherian PT, Mishra AK, Mahmood SF, et al. Long-
term health-related quality of life in living liver 
donors: A south Asian experience. Clin transplant 
2017;31:e12882.

21. Montazeri A, Vahdaninia M, Mousavi SJ, et al. 
The 12-item medical outcomes study short form 
health survey version 2.0 (SF-12v2): a population-
based validation study from Tehran, Iran. Health 
Qual Life Outcomes 2011;9:12.

22. Montazeri A, Goshtasebi A, Vahdaninia M, Gandek 
B. The Short Form Health Survey (SF-36): transla-
tion and validation study of the Iranian version. 
Qual Life Res 2005;14:875-82.

23. Kroencke S, Nashan B, Fischer L, et al. Donor qual-
ity of life up to two years after living donor liver 
transplantation: a prospective study. Transplanta-
tion 2014;97:582-9.

24. Humphreville VR, Radosevich DM, Humar A, et al. 
Longterm health-related quality of life after living 
liver donation. Liver Transpl 2016;22:53-62.

Quality of Life after Living Donor Liver Transplantation


