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Introduction

Disparity between patients in need of liver transplantation

and who receive a liver for transplantation continues to

widen. In Asian countries, religious, cultural, and political

ideologies have created significant obstacles to deceased

donor organ transplantation so that many centers have

selected to perform living donor liver transplantation.

Living donors have been used increasingly as donors

because of the disparity between demand and supply even

in the Western countries since the first successful report

of living donor adult liver transplantation (LDALT)

[1–3].

Right-lobe graft, which accounts for >60% of total liver

mass, is the most commonly used allograft for LDALT

world wide [1]. Although our previous reports indicate

an average hospital stay of <14 days and performance of

living donation without the need for nonautologous

blood transfusion [4,5], serious donor complications and

death are possible. Several reports indicated the donor

complications were higher and range from 27% to 46%

[6–8]. The initial experiences on left-lobe graft demon-

strated a higher incidence of small-for-size graft syn-

drome, graft failure, and recipient complications [9].

Small-for-size graft syndrome is characterized by synthetic

dysfunction and prolonged cholestasis [1,4]. Small-for-

size graft should be considered highly vulnerable to insult

with an increased risk for significant sequelae from com-

plications or additional metabolic stress in the immediate

postoperative period [1]. Consequently, left-lobe grafts

have been virtually abandoned, and right-lobe grafts have

replaced them in routine use at many centers [6,7,10].

The right-lobe graft is considered to have a better out-

come and might be technically a little easier to harvest
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Summary

Donor safety is the priority when performing a living donor adult liver trans-

plantation (LDALT). We herein present our findings using left-lobe graft in

LDALT. Data on 119 recipients who underwent the LDALT, and on 119

donors who underwent extended left lobectomy were reviewed. The recipients

were divided into groups above (n = 19) and below (n = 100) 50 years of

donor age, into groups above (n = 63) and below (n = 56) 40% of graft size

(graft volume/standard liver volume, GV/SLV), and above (n = 25) and below

(n = 94) 20 of pre-operative model for end-stage liver disease (MELD). Total

bilirubin (TB), volume of ascites, prothrombin time international normalized

ratio on postoperative day 14 or survival rates were compared. TB (mg/dl) or

volume of ascites (ml) of the group in donor age < 50 years was better than

that of the group in donor age ‡ 50 years (7.4 vs. 14.7 or 788 vs. 1379,

P < 0.001 or P < 0.005, respectively). The graft and patient survival rates of

the lower MELD group tended to be better than that of the higher MELD

group. LDALT can be safely performed using a left-lobe graft. However, when

using the graft from the donor ‡ 50 years, especially for the recipients with the

MELD ‡ 20, the indications should be carefully discussed.
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than left lobe [11]. Nonetheless, we have to consider

donor safety and should avoid performing excessive sur-

gery on the healthy living donor [5,11]. More donors of

the right-lobe experienced complications from the proce-

dure than those who underwent left hepatic lobectomy

[4,5,12].

On the other hand, our institute has reported the feasi-

bility and successful results on left-lobe grafts for LDALT

[4,13]. We herein demonstrate our experience on how to

select the living donors and patients for left-lobe graft to

achieve the best results.

Patients and methods

Patients and donors

One hundred and eighty-six patients underwent LDALT

(age ‡ 18 years) at Kyushu University Hospital between

May 1997 and March 2006. Cases involving transplant

with an ABO incompatible donor (n = 3), using right-

lobe graft without middle hepatic vein (MHV) (n = 58),

extended right-lobe graft (right-lobe graft including

MHV, n = 3), and posterior segment graft (n = 1), with a

domino donor (n = 1) and auxiliary partial liver trans-

plant (n = 1), were excluded. Consequently, 119 recipi-

ents and donors were included in this study. Donors

underwent 119 extended left lobectomies (left lobe with

MHV) with (n = 104) or without (n = 15) a caudate

lobe. When our program for LDALT was started in 1997,

left-lobe grafts did not contain the caudate lobe. We com-

pletely changed our criteria for grafts containing the cau-

date lobe to left-lobe grafts, which allowed us to take a

bigger left-lobe graft with an additional volume of cau-

date lobe, in 1999 [14,15]. Since then, all left-lobe grafts

contain the caudate lobe.

Indications for LDALT were hepatitis C (n = 46,

including 38 with hepatocellular carcinoma), fulminant

hepatic failure (n = 27), primary biliary cirrhosis

(n = 22), hepatitis B (n = 5, including 4 with hepatocel-

lular carcinoma), cryptogenic cirrhosis (n = 4, including

3 with hepatocellular carcinoma), primary sclerosing cho-

langitis (n = 4), alcoholic cirrhosis (n = 3, including 2

with hepatocellular carcinoma), retransplantation (n = 3),

biliary atresia (n = 2), and others (n = 3). Donors were

sons (n = 58), brothers (n = 19), daughters (n = 12),

husbands (n = 7), sisters (n = 6), fathers (n = 5), neph-

ews (n = 5), mothers (n = 4), and wives (n = 3).

Donor and graft selection

Donors were selected among the candidates who initi-

atively hoped to be living donors [4,5]. Donors were lim-

ited within a third degree of consanguinity with

recipients or spouses, and were aged between 20 and

65 years of age. For a donor without a third degree of

consanguinity with the recipient, individual approval was

obtained from the Ethics Committee of Kyushu Univer-

sity Hospital. Good Samaritan was not used for living

donors. Potential donors were evaluated with blood

group compatibility, liver function test, human leukocyte

antigen crossmatch, and serological test for hepatitis B,

hepatitis C, human immunodeficiency viruses, human

T-cell lymphotropic virus type 1, and other transmittable

viruses. Electrocardiography and pulmonary function test

were performed as well.

Abdominal ultrasound was routinely carried out for all

donors, and percutaneous liver biopsy was performed for

candidates with suspicious fatty liver with more than a

moderate degree by an ultrasound [16]. Donor candidates

with a fatty liver of more than a moderate degree using

the ultrasound were admitted to Kyushu University Hos-

pital overnight to perform a liver biopsy. In our current

protocol, when the biopsy specimen revealed a macrove-

sicular steatosis with more than 30% of hepatocytes,

donor candidates were admitted to our hospital for short-

term intensive treatment consisting of a low-calorie diet,

exercise on an aerobike (600kcal/day), and bezafibrate

(400mg/day) as previously reported [16]. The intensive

therapy was continued until a post-treatment biopsy spec-

imen showed a macrovesicular steatosis equal or < 10%.

For the evaluation of donor candidates older than

50 years, an ultrasound echocardiography and an exercise

stress electrocardiography were routinely performed to rule

out any asymptomatic heart disease. Donors with abnormal

value of tumor markers underwent chest computed tomo-

graphy (CT), gastrointestinal fiberscopy and colon fiber-

scopy to rule out malignant disease. Any candidates with

heart disease or malignant disease were dropped out and

did not undergo further evaluation.

Eligible donors proceeded to the imaging studies

including chest and abdominal X ray, and 3-mm slices

CT scan for graft volumetric analysis. Three-dimensional

CT was introduced for volumetric analysis and delinea-

tion of vascular anatomy from October 2000 [17,18].

Standard liver volume (SLV) of recipients was calculated

according to the formula of Urata [19]. Graft volume

(GV) was predicted by CT volumetric analysis. Our crite-

rion to decide the graft type for recipients was based

upon the pre-operatively predicted GV-SLV ratio. Left-

lobe graft was used when the pre-operatively predicted

GV-SLV ratio was more than 35%.

Surgical technique

The surgical procedure for donors was described

elsewhere [4,5]. Intra-operative ultrasonography was

performed to delineate the hepatic venous anatomy.

Living donor adult liver transplantation using left-lobe graft Yoshizumi et al.

ª 2007 The Authors

82 Journal compilation ª 2007 European Society for Organ Transplantation 21 (2008) 81–88



Parenchymal transection was performed using the Cavi-

tron Ultrasonic Surgical Aspirator (Valleylab Inc, Boul-

der, CO, USA) and electrocautery. The transection line

was on the right side of the MHV. Intra-operative

cholangiography was performed through the catheter

placed through the cystic duct to delineate the bile

duct anatomy. Left hepatic duct was cut sharply just

before the procurement. The graft was flushed via the

portal vein on the backtable using cold University of

Wisconsin solution (Viaspan�, Bristol-Myers Squibb,

New York, NY, USA). Actual graft weight was mea-

sured after flushing. Hepatic venoplasty was performed,

if necessary [20]. Biliary leakage test using indocyanine

green solution was performed before the cutting of the

bile duct and after the procurement [21]. Second intra-

operative cholangiography was performed after the pro-

curement to confirm that the bile duct was not ste-

notic. The graft was flushed via the portal vein using

250–500 ml of cold plasma protein fraction on the

backtable just before the implantation.

The recipient total hepatectomy was performed with

(n = 16) or without (n = 103) veno-venous bypass. The

bypass was used for cases such as intractable bleeding

throughout the total hepatectomy, huge native liver or

cases with reconstruction of hepatic veins directly into

inferior vena cava (IVC). Graft hepatic vein was anastomo-

sed to recipient hepatic vein with end-to-end fashion using

5-0 PDS-II running sutures (Ethicon Inc, Somerville, NJ,

USA). Graft portal vein was anastomosed to main trunk of

recipient portal vein with a same manner using 6-0 PDS-II

running sutures with growth factor. Hepatic artery anasto-

mosis was performed with end-to-end fashion using 8-0

Prolene interrupted sutures (Ethicon Inc) under the opera-

tive microscope. Biliary reconstruction was performed by

hepatico-jejunostomy (n = 43) or duct-to-duct anastomo-

sis (n = 76) [22]. Two or three drains were routinely left

before the end of transplant surgery and all ascites were

drained daily during the postoperative course. When

drained ascites diminished to <100ml, the drains were

pulled out.

Immunosuppression

Induction of immunosuppression consisted of two

regimens. One was oral tacrolimus and steroid for patients

with fulminant hepatic failure, primary biliary cirrhosis

(PBC), biliary atresia (BA), cryptogenic cirrhosis or

primary sclerosing cholongitis (PSC). The other was

basiliximab and mycophenolate mofetil for patients with

hepatocellular carcinoma (HCC) and/or viral hepatitis.

Regarding the maintenance of immunosuppression, tacro-

limus, and steroid for the former group, cyclosporine and

mycophenolate mofetil for the latter group were used.

Analysis of recipients transplanted left-lobe graft

The recipients with transplanted left-lobe grafts were

divided into groups above (n = 19) and below (n = 100)

50 years of donor age, into groups above (n = 63) and

below (n = 56) 40% of GV-SLV ratio or above (n = 25)

and below (n = 94) 20 of pre-operative recipient model

for end-stage liver disease (MELD). Frequency of hepatic

artery thrombosis, portal vein thrombosis, and bile duct

stenosis on the recipient was compared between the

groups. Serum total bilirubin (TB) or volume of ascites

of the recipient on postoperative day (POD) 14, which

represented the signs of the small-for-size graft syndrome,

was compared between the groups. Prothrombin time

international normalized ratio (PT-INR) was compared as

a marker of protein synthesis. The 6-month and 1- or

5-year survival probabilities of the graft and the recipient

were compared between the groups.

Statistical analysis

Significant differences between the subgroups were deter-

mined by the chi-squared test, the Student t-test or the

Mann–Whitney test. Significant differences between the

three groups were determined by the Kruskal–Wallis test

or the Scheffe test. The Kaplan–Meier method was used

to calculate the survival probability after LDALT. Survival

rate between the subgroups was compared using a log-

rank test. A P-value < 0.05 was considered significant.

Data were expressed as mean ± SD. All statistical analyses

were performed using statview 5.0 software (SAS Insti-

tute inc., Cary, NC, USA).

Results

Management and result of donors with fatty liver

Six donors were offered short-term intensive treatment to

improve the fatty liver of more than 30% steatosis. One

case was the donor for a patient with fulminant hepatic

failure. Because the patient fell into a hepatic coma, the

donor discontinued the treatment in 5 days and under-

went left hepatectomy. This donor was not included

among either the diet donors or nondiet donors. Dura-

tion of diet therapy for five donors was 29–66 days. Mean

body weight loss of five donors was 7.2 kg (range:

4.6–8.3 kg). It was confirmed that there was improvement

in the fatty liver by the post-treatment percutaneous liver

biopsy. All five donors underwent left hepatectomy. The

peak value of serum ALT (U/L) after left hepatectomy in

the diet donors (n = 5) was higher than that in the

nondiet donors (n = 113) (672 vs. 446, P < 0.05). Serum

TB (mg/dl) on POD 14 in the recipient-transplanted

diet grafts tended to be lower than that in the
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recipient-transplanted nondiet grafts (4.0 vs. 8.8,

P = 0.22). The difference was not significant, probably

because of the small number of diet donors. The volume

of ascites or PT-INR on POD 14 was not different

between the diet donors and the nondiet donors (Table1).

The 6-month and 1-year graft survival rates from diet

donor were 100%. In contrast, the 6-month and 1-year

graft survival rates from nondiet donor were 85.7% and

80.9%, respectively.

Recipients transplanted left-lobe graft

Table 2 shows the characteristics of recipients and donors,

postoperative graft function, and survival probability of

divided groups according to donor age. Mean donor age

of the group below 50 years of donor age was

31.2 ± 8.4 years, whereas that of the group above 50 years

was 54.0 ± 4.3 years. Recipient age of the group using

younger donors was older than that of the group using

donors above 50 years (52.3 vs. 41.1, P < 0.001). Recipi-

ents using younger donors tended to contain more males

than recipients using older donors (50.0% vs. 26.3%,

P = 0.058). There was no difference in the frequency of

bile duct stenosis between the two groups. Serum TB

(mg/dl) on POD 14 in recipient-transplanted younger

grafts was significantly lower than that in recipient-trans-

planted older grafts (7.4 vs. 14.7, P < 0.001). Volume of

ascites (ml) on POD 14 was significantly less in recipients

using younger grafts as well (788 vs. 1379, P < 0.005).

The 6-month graft survival rate of younger graft tended

to be better than that of older graft (87.9% vs. 78.3%,

P = 0.10).

Mean GV-SLV ratio of a group above 40% was

45.9 ± 4.7%, whereas that of a group below 40% was

33.7 ± 4.1%. Donor age (years) of a group above 40% of

GV-SLV ratio was older than that of a group below 40%

(37.5 vs. 31.8, P < 0.01). Above 40% of GV-SLV con-

tained significantly more male donor (92.0% vs. 64.3%,

P < 0.0005), whereas less male recipients were trans-

planted the graft above 40% of GV-SLV (36.5% vs.

57.1%, P < 0.05). Graft size did not affect the graft func-

tion or survival rate (data not shown).

Table 3 shows the characteristics of recipients and

donors, postoperative graft function, and survival rate

probability of divided groups according to MELD. Mean

MELD Score of recipients below 20 of pre-operative

MELD was 11.3 ± 5.1, whereas that of recipients above

20 was 26.5 ± 5.3. GV-SLV ratio (%) of recipients with

Table 1. Characteristics, graft function, and survival rate with or

without donor diet.

Variables

Diet donor

(n = 5)

Nondiet donor

(n = 113) P-value

Characteristics

Donor age (years) 39.4 ± 6.7 36.7 ± 11.7 NS

Donor sex (F/M) 0/5 25/88 NS

GV-SLV ratio* (%) 42.2 ± 6.4 39.9 ± 7.4 NS

Recipient age (years) 58.8 ± 11.0 50.4 ± 12.0 0.13

Recipient sex (F/M) 4/51 60/53 NS

MELD 13.2 ± 5.4 14.4 ± 8.1 NS

Surgical data (donor)

Operative time (min) 417 ± 48 445 ± 77 NS

Blood loss (g) 456 ± 14 740 ± 612 NS

Peak ALT after donor

surgery (U/L)

672 ± 239 446 ± 234 <0.05

Peak TB after donor

surgery (mg/dl)

1.7 ± 0.6 2.2 ± 1.5 NS

Surgical data (recipient)

Operative time (min) 652 ± 74 766 ± 148 0.07

Blood loss (g) 4147 ± 2274 5878 ± 5297 NS

Graft function on POD 14

TB (mg/dl) 4.0 ± 2.9 8.8 ± 8.8 0.22

Volume of ascites (ml) 680 ± 988 866 ± 1196 NS

PT-INR 1.20 ± 0.17 1.31 ± 0.27 NS

TB, total bilirubin; MELD, model for end-stage liver disease; GV-SLV,

graft volume/standard liver volume; ALT, alinineaminotransferase;

POD, postoperative day; PT-INR, Prothrombin time international

normalized ratio; NS, not significant.

*SLV was calculated by the formula of Urata.

Table 2. Characteristics, graft function, and survival rate according

to donor age.

Variables

Donor age < 50

years (n = 100)

Donor age ‡ 50

years (n = 19) P-value

Characteristics

Donor age (years) 31.2 ± 8.4 54.0 ± 4.3 <0.0001

Donor sex (F/M) 19/81 6/13 NS

GV-SLV ratio* (%) 39.9 ± 7.9 41.3 ± 5.6 NS

Recipient age (years) 52.3 ± 11.4 41.1 ± 12.4 <0.0005

Recipient sex (F/M) 50/50 14/5 0.058

MELD 14.6 ± 8.2 13.9 ± 7.6 NS

Graft function on POD 14

Total bilirubin (mg/dl) 7.4 ± 6.9 14.7 ± 13.5 <0.001

Volume of ascites (ml) 788 ± 1204 1379 ± 946 <0.005

PT-INR 1.30 ± 0.25 1.39 ± 0.35 NS

Cumulative survival rate

Graft (%)

6 months 87.9 78.3 0.10

1 year 82.5 78.3 NS

5 years 70.0 60.4 NS

Patient (%)

6 months 88.8 82.9

1 year 83.3 82.9 NS

5 years 73.8 63.9

MELD, model for end-stage liver disease; GV-SLV, graft volume/stan-

dard liver volume; POD, postoperative day; PT-INR, Prothrombin time

international normalized ratio; NS, not significant.

*SLV was calculated by the formula of Urata.
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below 20 of MELD was bigger than that with above 20

(41.0 vs. 36.9, P < 0.05). Recipient age (years) with lower

MELD was older than that with higher MELD (52.5 vs.

43.2, P < 0.001). There was no difference in the frequency

of bile duct stenosis between the two groups. Pre-opera-

tive MELD did not affect the serum TB, PT-INR, or vol-

ume of ascites of the recipients. The 6-month graft

survival rate of recipients with lower MELD tended to

better than that with higher MELD (88.1% vs. 75.3%,

P = 0.13).

Table 4 shows the characteristics of recipients and

donors, postoperative graft function, and survival rate

probability of divided groups according to donor age and

MELD. The recipients were divided into a group with

donor age < 50 and MELD < 20 (n = 79), a group with

donor age > 50 or MELD > 20 (n = 36) and a group

with donor age > 50 and MELD > 20 (n = 4). Donor age

was shown to be different between the three groups by

anova (P < 0.0001). The MELD Score in the group with

donor age < 50 and MELD < 20 was lower than in the

other two groups. Recipient age in the group with donor

age > 50 and MELD > 20 was younger than that in the

other two groups. Volume of ascites on POD 14 of the

recipients was shown to differ between the three groups

by anova (P < 0.05).

Figure 1 shows cumulative patient survival compari-

son between three groups. Cumulative 5-year patient

survival rate of a group with donor age < 50 and

MELD < 20 was 78.8%, whereas that of a group with

donor age ‡ 50 and MELD ‡ 20 was 37.5%. The differ-

ence was outstanding, although it was not significant

probably because of the small number of patients

(P = 0.26).

Discussion

Donor safety must be the first priority when performing

LDALT because the donors are originally healthy volun-

teers. In our previous data, left-lobe graft was certainly

better in terms of donor risk than right-lobe graft [5].

Although it might be easy to obtain good patient survival

after LDALT with right-lobe grafts, we should not hesitate

to have open discussions about the graft type best suited

to each specific case [11].

In our opinion, left-lobe grafts should be the first

choice, provided it is possible to maintain good recipient

survival rates after LDALT [4,13]. Some reports have

shown the utility of larger graft size for patients with a

high MELD Score [6,23]. As shown in Table 3, high

MELD did not affect early graft function-represented TB,

volume of ascites, or PT-INR. However, graft or patient

survival of recipients with high MELD tended to be

worse. In such case, other factors except for MELD

should be suitably arranged.

Whether donor age affects short-term survival rate

following LDALT remains controversial [24,25]. Donor

age apparently affected early graft function as shown in

Table 2. TB and volume of ascites on POD 14 of the

recipients transplanted the grafts from donors

< 50 years were significantly better than those trans-

planted the grafts from donors ‡ 50 years. Graft from

aged donors might not have enough potential to satisfy

the energy demand in the early phase after LDALT so

that 6-month graft survival rate tended to be worse, as

well. The liver is capable of completely regenerating

itself in response to injury. While Stocker et al. [26]

reported that, in young rats, proliferation in the rem-

nant liver after two-third partial hepatectomy involved

over 99% of the hepatocytes, in older rats, only 30%

of the liver cells entered DNA synthesis. For cadaveric

liver transplantation, whole liver grafts do not need to

regenerate much in recipients; there may be other fac-

tors, beyond donor age, that affect the early graft func-

tion. When partial grafts were assumed to be marginal

grafts, some reports mentioned that donor age should

be limited to <50 for adult LDLT [24]. Graft from

aged donor might work well for the patients with bet-

ter pre-operative MELD or for pediatric patients

Table 3. Characteristics, graft function, and survival rate according

to MELD Score.

Variables

MELD < 20

(n = 94)

MELD ‡ 20

(n = 25) P-value

Characteristics

Donor age (years) 35.1 ± 11.4 33.9 ± 12.1 NS

Donor sex (F/M) 18/76 7/18 NS

GV-SLV ratio* (%) 41.0 ± 6.8 36.9 ± 9.5 <0.05

Recipient age (years) 52.5 ± 11.3 43.2 ± 12.8 <0.001

Recipient sex (F/M) 53/41 11/14 NS

MELD 11.3 ± 5.1 26.5 ± 5.3 <0.0001

Graft function on POD 14

Total bilirubin (mg/dl) 8.7 ± 9.0 8.1 ± 7.6 NS

Volume of ascites (ml) 785 ± 1104 1142 ± 1452 NS

PT-INR 1.30 ± 0.26 1.42 ± 0.28 NS

Cumulative survival rate

Graft (%)

6 months 88.1 75.3 0.13

1 year 85.7 66.9 NS

5 years 67.2 62.4 NS

Patient (%)

6 months 90.1 83.8 NS

1 year 86.5 71.2 0.19

5 years 75.1 60.7 0.19

MELD, model for end-stage liver disease; GV-SLV, graft volume/stan-

dard liver volume; POD, postoperative day; PT-INR, Prothrombin time

international normalized ratio; NS, not significant.

*SLV was calculated by the formula of Urata.
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[25,27]. Otherwise aged donor might have to donate

bigger graft, if it is possible not to think the donor

safety. Minimal GV-SLV ratio was 43.1% for the sur-

vived recipients with MELD ‡ 20 transplanted the graft

from donor age ‡ 50 in this study.

A number of reports have revealed the importance of

graft size particularly for patients with Child C cirrhosis

and/or portal hypertension [4,9]. Our previous and pres-

ent data did not reveal the importance of graft size; how-

ever, it did not mean any graft size was available for any
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Figure 1 Cumulative survival rate of the recipients compared between three groups. The recipients were divided into a group with donor age

< 50 years and model for end-stage liver disease (MELD) < 20 (n = 79), a group with donor age ‡ 50 years or MELD ‡ 20 (n = 36) and a group

with donor age ‡ 50 years and MELD ‡ 20 (n = 4). Cumulative 5-year survival rate of a group with donor age < 50 years and MELD < 20 was

78.8%, whereas that of a group with donor age ‡ 50 years and MELD ‡ 20 was 37.5%. The difference was outstanding, although it was not sig-

nificant probably because of the small number of patients (P = 0.26).

Table 4. Characteristics, graft function, and survival rate according to donor age and MELD Score.

Variables

Donor age < 50 years

and MELD < 20 (n = 79)

Donor age ‡ 50 years

or MELD ‡ 20 (n = 36)

Donor age ‡ 50 years

and MELD ‡ 20 (n = 4) P-value

Characteristics

Donor age (years) 36.6 ± 8.5 39.6 ± 13.6 55.8 ± 1.7 <0.0001

Donor sex (F/M) 14/65 9/27 2/2 NS

GV-SLV ratio* (%) 41.0 ± 7.1 38.3 ± 8.4 41.3 ± 8.2 NS

Recipient age (years) 54.2 ± 10.5 44.6 ± 11.9 31.8 ± 11.0 <0.0001

Recipient sex (F/M) 42/37 19/17 3/1 NS

MELD 11.3 ± 5.1 20.2 ± 9.5 25.0 ± 4.1 <0.0001

Graft function on POD 14

Total bilirubin (mg/dl) 7.6 ± 7.3 10.3 ± 10.7 14.6 ± 13.2 0.13

Volume of ascites (ml) 667 ± 1086 1252 ± 1353 1220 ± 771 <0.05

PT-INR 1.29 ± 0.25 1.39 ± 0.30 1.46 ± 0.51 NS

Cumulative survival rate

Graft (%)

6 months 89.8 77.3 75.0 0.07

1 year 87.0 68.4 75.0 NS

5 years 78.8 65.9 37.5 0.11

Patient (%)

6 months 89.8 83.2 75.0 NS

1 year 87.0 73.9 75.0 0.16

5 years 78.8 69.0 37.5 0.26

MELD, model for end-stage liver disease; GV-SLV, graft volume/standard liver volume; POD, postoperative day; PT-INR, Prothrombin time

international normalized ratio; NS, not significant.

*SLV was calculated by the formula of Urata.
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patients. Our criterion to decide the graft type was based

upon the pre-operatively predicted GV-SLV ratio. Left-

lobe graft was used when the pre-operatively predicted

GV-SLV ratio was more than 35%. It means above 35% of

GV-SLV ratio is crucial for performing LDALT with an

acceptable outcome. Right-lobe graft might be necessary

for getting better results when using the marginal donor-

s(age ‡ 50) and for high-risk patients (MELD ‡ 20), even

when GV-SLV ratio of left-lobe graft was more than 35%.

In conclusion, LDALT can be safely performed using

left-lobe graft. However, when using the graft from the

donor ‡ 50 years, especially for the recipients with the

MELD ‡ 20, the indications should be carefully discussed.
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