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Living-donor liver transplantation LDLTO is now an important option for the treatment of pa-
tients with end-stage or irreversible liver disease. We have previously reported the quantities of
blood required for transplantation in 772 cases of LDLT performed from June 1990 to March 2002 at
Kyoto University Hospital. In the present study we retrospectively analyzed the preoperative fac-
tors associated with massive blood losses during LDLT. The patients were divided into two groups,
with the upper quartile was defined as the high blood los$7 HBLOgroup and the lower three quartiles
as the low blood lossO LBL group. Preoperative variables between the groups were compared and
statistically analyzed by chi-square analysis or the Mann-Whitney U-test. Results showed that predic-
tors of HBL were agéd] [ 2 years old(TJ low body weighf] 0 10 kg[TJ decreased HHJ 0 8.0 g/dI (11 ele-
vated CRPO 0 2.0 g/dI [ T-BilJ 0 10.0 g/dI J D-Bild 0 10.0 g/dI § Cred O 1.0 g/dl D and BUNDO O 30.0
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g/dI 1 pre-operative hospitalizationO re-transplantationd and diagnosi§! Biliary atresia, Budd-Chiari
syndromeld In conclusion, particular care against the possibility of massive intra-operative blood loss
should be taken in patients with low age, anemia, severe liver dysfunction, and renal dysfunction.

Key words[ Living-donor liver transplantation, Intraoperative blood transfusion
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Fig. 1 Percentile plots for the volume of intra-operative
blood loss in LDLT. The y-axis indicates the volume of
blood loss for LDLT at Kyoto University Hospital. The
upper quartile and lower three quartiles represent the
high blood los€1 HBLOand low blood los€] LBLOgroups,
respectively.
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Table 10 Patients characteristicsd n O 77200

Characteristic AV’;‘?AES/EDR;);QEQ
Gender Male 3650 47.20
Female 4070 52.80
Ageld yrsOJ 17.200 0.1-69.2[0
AdultD 1800 2610 33.80
ChildO O 180 5110 66.20
Body weight[ kg 30.600 3.1-108.000
Condition Hospitalized 3020 39.00
At Home 23500 3040
ICU 11800 15.200
Unknown 11900 1540
Blood type Identical 5330 68.90)
Major mismatch 910 11.80
Minor mismatch 14801 19.10
Donor Father 25300 3320
Mother 3160 40.60
Spouse 630 8.10
Sibling 5601 7.200
Child 5401 7.000
Domino 70010
Other 130170
Diagnosis Biliary Atresia 3770 49.00
Neoplastic Disease 6901 8.900
Hepatocellular Cancer 670 8.70
Fulminant Hepatic Failure 660 850
Primary Biliary Cirrhosis 340 4.40
Wilson Disease 270 350
Primary Sclerosing Cholangitis 2001 2,60
Alagille Syndrome 170220
Budd-Chiari Syndrome 70100
Other 5401 7.000
Status Initial transplantation 7380 95.601
Re-transplantation 340 440
Laboratory HbO g/dLO 9.7300 490-17.60
WBCO /mm30 6,5700] 900-33,2000]
PItO x  104/mm30 12800 1.3-59.60]
PTO secO 16.80 9.60-63.700
CRPO mg/dLO 1400-21.20
ASTO 1U/LO 19507 5.30-5,54000
ALTO IU/LD 1370 3-2,4140
LDHO 1U/L0 3840 57-13,10000
y-GTPO IU/LO 18401 4-4,599(1
TPO g/dLO 5970 36-9.70
AlbO g/dLD 3.5000 1.8-5.8001
T-BilO mg/dLO 12201 0.1-75.30
D-Bild mg/dLO 7590 0.0-44.40
Cred mg/dLO 051200 0.1-13.300
BUNO mg/dLO 12.000 0-1000
Glu mg/dLO 1110 25-4160
GRWRO %0 2.0201 0.278-9.680

Operation periodd minQ
Bleeding volumell mL0O

Bleeding volume/

Body weightd mL/kgC

67601 329-1,34000
4,1600] 80-84,2000]
1570 5.15-2,0100
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Table 2 Comparison of various factors and requirements between high and low blood requirement group§l Mann

Whitney U-test[]

HBL LBL
Variable P-value
mean = SDU rangel] median mean = SDU rangel] median

Intra-operative variables
Blood lossC0 mL/kgO 403 + 30007 168.3-2,0070 289 745+ 40405.2-168.10 68 0 0.001
RC-MAPO UnitO 300+ 34.302.0-254.00 15 7.0+ 6310 0.0-34.00 5 0 0.001
FFPO UnitO 138+ 21.80J0.0-155.000 5 22+ 4280]0.0-25.00 0 0 0.001
PCO Unitd 19.6 + 18901 0.0-125.000 15 6.1+ 97801 0.0-50.00 0 0 0.001
GRWRQO %0 254 + 1.830 0.340-9.680J 2.06 1.84 + 2040 0.278-7.6800 137 0 0.001
Duration of 796 + 2350] 455-1,3400] 754 645 + 15901 329-1,1510J 639 0 0.001
transplantationt] minJ
Pre-operative variables
Agell yrsQ 145+ 19.900 0.08-67.80] 21 182+ 19,500 0.08-69.200 95 0 0.001
BwWO kgO 249+ 22.8[]3.1-96.00 115 326+ 23.20]35-108.00 255 0 0.001
CRPO mg/dLDO 19+ 2560 0.0-21.20 10 12+ 1760 0.0-15.601 0.5 0 0.001
WBCO /mm30 6,930 + 4,6300J 1,000-33,2000] 5,650 6,450 + 4,3800J 900-32,10001 5,250 N.S.0
HbO g/dLO 950+ 1.780]5.8-15.30 93 9.8+ 1.8901 4.9-17.60 97 0.0197
PIt0 x 104/mm?30 114+ 7170 1.4-4400 9.6 132+ 1020 1.3-59.601 14.8 N.S.
PTO sec 174 + 5,940 10.2-50.000 16.1 16.6 + 5870 9.6-63.70) 14.8 N.S.
ASTO 1U/LO 215+ 4370 27-55430 144 189 + 1900J 5-2,4960] 142 N.S.
ALTOIU/LD 127 + 2510 3-2,3400 70 141 + 1980 6-2,4140J 90 N.S.
LDHO IU/LDO 461+ 1,0500 57-13,1000 312 361+ 2840 119-4,69001 299 N.S.
y-GTPO IU/LO 166 + 24901 6-1,8810J 65 190 + 3440 4-4,5990J 82 N.S.
TPO g/dLO 6.0+ 1220]3.6-9.00 59 6.0+ 1.0503.8-9.70 59 N.S.
AlbO g/dLDO 35+ 07000 2.1-5.60 34 35+ 0580 1.8-5.80 34 N.S.
T-BilO mg/dLO 161+ 12801 0.2-64.2[J 133 11.0+ 1050 0.1-75.30 8.0 0 0.001
D-Bild mg/dLO 105+ 9.2600 0.1-44.40 84 6.7+ 7140 0.0-41.00 38 0 0.001
Creld mg/dLO 05+ 107001-13.30 02 05+ 0.8300.1-11.00 03 0.0068
BUNO mg/dLO 134 + 10.10 2.0-54.000 10.0 115+ 1050 0.0-100.000 9.0 0.0058
Glu mg/dLO 108 + 54.400 34-4070 89 111+ 5040 25-4160 93 N.S.

50 not significant.
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Table 30 Relationship between pre-operative variables and of blood loss volumell Chi-square test[]

A B
Agel yrsOJ n HBL LBL P-value WeightO kg n HBL LBL P
01 149 63 86 0 005 os 15 8 7 0 005
1,02 90 32 58 0 005 5010 208 77 131 0 005
2,03 39 6 33 NSO 10,0 15 84 18 66 NS.
0304 31 5 26 NS, O 150 20 68 13 55 NS,
405 20 3 17 NS. 20,0 25 35 8 27 NS.
06 443 84 359 0 005 o 25 362 69 203 0 005

Total 772 193 579 Total 772 193 579
c D
CRAI mg/di0 n HBL LBL P HbO g/dID n HBL LBL P
0os 261 27 234 0 005 0s 125 4 84 0 005
05,0 10 136 3 100 NS. 8,09 158 46 112 NS.
10,0 15 65 21 44 NS. 9,010 160 41 119 NS.
15,0 20 42 10 2 NS. 10,0 11 157 2 125 NS.
20,0 25 33 15 18 0 005 1 168 30 138 0 005
o 25 118 40 78 0 005 N.D. 4 3 1
N.D.5F 17 44 £ Total 772 103 579

Total 772 193 579

F

E D-Bil0 mg/dIC n HBL LBL P
TBiDmg/din|  n HBL LBL P 5 40 200 % - 3 005
04 229 37 102 0 005 40,0 80 106 27 79 NS.
408 120 2 98 NS. 80,0 120 86 25 61 NS.
8,0 12 105 31 74 NS. 120,0 160 75 20 55 NS.
12,0 16 78 20 58 NS, 160, 0 200 53 22 31 0 005
16,0 20 65 13 52 NS. 200 40 17 23 0 005
20 171 68 103 0 005 N.D. 112 3 76
N.D. 8 2 6 Total 772 193 579

Total 772 193 579

H

G BUNO mg/dI0 n HBL LBL P
Crell mg/dIO n HBL LBL P 010 201 88 313 NS.
005 497 126 37 NS, O 10,0 20 260 65 195 NS,
05,0 1.0 105 39 156 NS. 20,0 30 51 14 37 NS.
10 63 23 40 0 005 30 45 20 25 0 005
N.D. 17 5 12 N.D. 15 6 9

Total 772 193 579 Total 772 193 579

U not significantO variables considered statistically significant when adjusted residuals were 0 [0 1.96 or 1.960]

00 not determined
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Table 4 Comparison of categorical variables between high and low blood requirement

groups(] by Chi-square test[]

HBL LBL
Variable average average P-value
0 median 0 median
Gender 0.480
Male 10601 26.000 3010 74.00
Female 8701 23.801 27801 76.2[0
Condition 0.00321
At Home 430 18.30 19201 81.700 0 0.05
Hospitalized 9301 30.90 2080 69.10 0 005
ICU 34[] 28.80 84017120 N.S. 1
Unknown 2301950 9501 80.500 N.S.
Blood type 0.0811
Identical 1340 25.10 39901 74.90
Major mismatch 300 32.60J 620 67.40
Minor mismatch 290 19.70 11801 80.30J
Donor 0515
Parents 1470 25.80 42200 74.20
Spouse 130 20.30 510 79.90
Sibling 1200 18.20 5407 81.80
Child 160 29.60 380 7040
Domino 200 28.60 50 71.40
Others 30 25.00 90 75.00
Diagnosis 0.00301
Biliary Atresia 1110 29.40 2660 70.60 0 0.05
Neoplastic Disease 160 23.20 530 76.80 N.S.
Hepatocellular Carcinoma 1201790 550 82.10 N.S.
Fulminant Hepatic Failure 6009.10 6001 90.900 0 0.05
Primary Biliary Cirrhosis 70 2060 270 7940 N.S.
Wilson Disease 20740 250 92.60 0 0.05
Primary Sclerosing Cholangitis 30 15.00 1701 85.00 N.S.
Alagille Syndrome 402350 130 76.50 N.S.
Budd-Chiari Syndrome 40 57.10 304290 0 0.05
Other 70 13.00 4701 87.000 N.S.
Status 0 0.001
Initial transplantation 17200 23.30 5660 76.700
Re-transplantation 210 61.80 130 38.20

U not significantO variables considered statistically significant when adjusted residuals were

[J 00 1.96 or 1.960J
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Table 5 Comparison of variables between nontransfused and transfused patient groupst] Mann-Whitney U-test[]

Hb
0 g/diC

PIt
0 /mm3Qd

PT

O secO

Duration of
transplantation
O minO

T-BIl
0 g/dI0

D-Bil
0 g/dI0

GRWR
0 %0

11.3+ 1.907
96+ 169
0 0.001

Nontransfusedd n O 430
Transfused n 0 7290
P value

213+ 112
123+ 901
0 0.001

50 values indicated mean + S.D.
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