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In Situ Split Liver Transplantation for Two
Adult Recipients — Possibility investigation by
virtual measurement of liver volume —

Young Soo Kim, M.D., Bu Hwan Hong, M.D. and Sang
Yong Choi, M.D.

Purpose: In the last three decades liver transplantation (LT)
has been established as a standard procedure for end-stage
liver disease. However, the shortage of donor livers is the
most significant factor inhibiting further application of clinical
liver transplantation. In Korea, where B-hepatitis is endemic,
most patients waiting for LT are adult with B-hepatitis
associated end stage liver disease. Safe, in situ splitting of
a cadaver donor liver for two separate adult recipients would
be an atfractive way to decrease the deaths of adult patients
while waiting for organs. Split grafts weighing more than 1%
of the recipient’s body weight (Graft to Recipient Weight
Ratio, GRWR>1%) should be transplanted in order to
adequately meet postoperative metabolic needs. We investi-
gated whether one cadaver liver can be split into two so
that each graft has a GRWR > 1%.

Methods: Between January 1999 and December 1999 at
Guro medical center, we selected 47 patients diagnosed as
early gastric cancer (EGC) or early stage colon cancer and
reviewed their pre-operative abdominal CT films for use in
our study. Pictures of CT films were taken with a digital
camera and converted to TIF files in order to calculate the
standard liver volumes which were then divided by the plane
that represented two operative methods proposed in this
study. First, we performed a Rt. lobectomy along the right
side of the middle hepatic vein to increase the function of
segment IV by preventing venous congestion. Second, we
performed a Lt lobectomy with hepatic IVC to save the
volume of the caudate lobe (segment I).
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Results: The body index of the 47 cases was distributed
from —10% to 20%. The standard whole liver volume was
1266 =299 ml (Mean=SD). Rt. lobe volume was 751 188
ml, and Lt. lobe volume was 515154 ml. Each result was
no less than 1% of 75 kg and 50 kg adult’s body weight.
Conclusion: On average, the GRWR of the Rt. lobe is more
than 1% in a 75 kg adult by itself and that of the Lt. lobe
can also be above 1% in a 50 kg adult by maximizing the
function of segments | and IV using the surgical techniques
mentioned above. Therefore, we would be able to success-
fully spilt a cadaver donor liver to a 75 kg and a 50 kg
adult recipient, respectively. (J Korean Surg Soc 2002;62:
112-118)

Key Words: End-stage liver disease, Spilt liver fransplan-
tation, Liver volume
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Department of Surgery, Korea University College of Medi-
cine, Seoul, Korea
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Fig. 1. TIF picture file conversion from CT flim-liver area (line
drawing).
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Table 1. Characteristics of cases (n=47)

Variable Mean £ SD (Minimum ~ Maximum)

Gender (male/female) 32/15
56+11 (32~79)
59.4+10.5 (43.0~84.2)
162.9+9.0 (144.0~178.5)

54+5.0 (—10~+20)

Age (year)
Weight (kg)
Height (cm)
Body index (%)

Fig. 2. Liver, Rt. lobe (dark portion)-divided by victual line.
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Table 2. Analytic results of each case

Case  Sex Age Wit. Liver vol. (ml) Rt. Lobe Lt. lobe Lt. lat seg. Rt./Lt. GRWR (%)
1 F 48 69 1481.35 919.83 561.52 100.5 1.33/0.81
2 F 42 53 1061.37 670.08 391.29 148.65 1.26/0.74
3 F 45 50 980.2 624.59 355.61 90.5 1.25/0.71
4 F 32 46 906.64 638.2 268.44 74.66 1.39/0.58
5 F 48 53 1057.43 687.41 370.02 109.86 1.30/0.70
6 F 76 43 1259.24 547.44 711.8 340.94 1.27/1.66
7 F 69 70 2023.19 1089.31 933.88 3382 1.56/1.33
8 F 55 59 980.64 657.97 322.67 122.26 1.12/0.55
9 F 67 57 1239.7 674.93 564.77 174.64 1.18/0.99

10 F 72 43 751.8 406.48 345.32 118.7 0.95/0.80

11 F 56 54 1324.77 784.2 540.57 167.07 1.45/1.00

12 F 62 44 1116.84 750.4 366.44 52.31 1.71/0.83

13 F 38 47 961.77 507.3 454.47 133.28 1.08/0.97

14 F 64 43 984.48 477.96 506.52 166.55 1.11/1.18

15 F 48 48 999.04 510.55 488.49 164.34 1.06/1.02

16 M 68 474 794.73 410.47 384.26 186.45 0.87/0.81

17 M 43 63 1647.79 819.81 827.98 274.17 1.30/1.31

18 M 74 73 1130.12 600.61 529.51 154.55 0.82/0.73

19 M 70 58 1050.42 728.62 321.8 143.8 1.26/0.55

20 M 47 75 1643.83 971.3 663.53 205.74 1.30/0.88

21 M 62 66 1444.08 985.06 459.02 136.88 1.49/0.70

22 M 41 83 1425.94 767.23 658.71 176.16 0.92/0.79

23 M 66 73 1321.05 911.53 409.52 107.34 1.25/0.56

24 M 36 84 1620.16 1103.61 516.55 88.37 1.31/0.61

25 M 64 56 1421.45 679.78 741.67 115.33 1.21/1.32

26 M 57 68 1595.22 1002.81 592.41 64.76 1.47/0.87

27 M 56 68 1429.38 808.03 621.35 195.26 1.19/0.91

28 M 65 60 1148.73 681.15 467.58 157.5 1.14/0.78

29 M 71 60 1781.02 1005.39 775.63 281.59 1.68/1.29

30 M 50 68 1432.32 1024.03 408.29 105.25 1.51/0.60

31 M 61 51 932.82 543.07 389.75 114.93 1.06/0.76

32 M 59 56.5 903.8 613.33 290.47 79.12 1.09/0.51

33 M 61 65 1524.67 9244 600.27 123.15 1.42/0.92

34 M 49 60 1306.94 898.46 408.48 148.66 1.50/0.68

35 M 40 59 988.59 630.37 358.22 108.13 1.07/0.61

36 M 65 60 1295.89 815.53 480.36 127.81 1.36/0.80

37 M 62 52 1186.59 689.81 496.78 164.61 1.33/0.96

38 M 47 66 1279.55 751.69 527.86 142.66 1.14/0.80

39 M 55 59 1149.26 660.71 488.52 143.66 1.12/0.83

40 M 60 54 1023.27 563.3 459.97 137.7 1.04/0.85

41 M 44 80 2030.81 1174.13 856.68 254.3 1.47/1.07

42 M 79 48 1117.09 650.59 466.4 140.99 1.36/0.97

43 M 64 59 1165.93 646.09 519.84 168.64 1.10/0.88

44 M 57 61 1299.05 760.81 538.24 163.88 1.25/0.88

45 M 54 69 1301.89 818.01 483.88 92.38 1.19/0.70

46 M 45 67 1783.9 1013.88 770.02 196.99 1.51/1.15

47 M 60 65 1201.07 717.17 483.9 4431 1.10/0.74
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Table 3. Results of Urata’s formula
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Sex Age Ht. (cm) Wt. (kg) BSA (m2) Liver volume (ml)
F 48 165 69 1.78 1258.27
F 42 169 53 1.58 1116.33
F 45 145 50 1.42 1004.58
F 32 155 46 1.41 996.25
F 48 150 53 1.49 1051.85
F 76 155 43 1.36 963.3
F 69 168 70 1.81 1280.6
F 55 163 59 1.63 1156.64
F 67 159 57 1.59 1122.9
F 72 150 43 1.34 947.67
F 56 153 54 1.51 1072.24
F 62 144 44 1.33 939.28
F 38 149 47 1.39 987.36
F 64 148 43 1.33 941.35
F 48 146 48 1.4 987.71
M 68 155 474 1.43 1011.26
M 43 178 63 1.76 1248.8
M 74 174 73 1.88 1328.92
M 70 164.5 58 1.63 1152.07
M 47 174 75 1.8 1346.96
M 62 169 66 1.76 1245.46
M 41 178 83 2.03 1433.02
M 66 165 73 1.83 1294.15
M 36 175 84 2.02 1429.44
M 64 160 56 1.58 1116.52
M 57 170 68 1.79 1267.88
M 56 167 68 1.78 1256.66
M 65 165 60 1.66 1173.5
M 71 166 60 1.66 1177.04
M 50 170 68 1.79 1267.88
M 61 160 51 1.51 1065.62
M 59 167 56.5 1.62 1145.7
M 61 170 65 1.75 1239.65
M 49 168 60 1.67 1184.1
M 40 160 59 1.62 1145.97
M 65 165 60 1.66 1173.5
M 62 157 52 1.51 1065.88
M 47 172 66 1.78 1256.44
M 55 159 59 1.61 1142.39
M 60 167 54 1.58 1120.12
M 44 177 80 1.98 1402.98
M 79 160 48 1.46 1033.87
M 64 168 59 1.66 1174.21
M 57 170 61 1.7 1174.21
M 54 163 69 1.77 1250.63
M 45 165 67 1.75 1239.93
M 60 170 65 1.75 1239.65
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Table 4. Liver volume (Mean=+SD, Minimum ~Maximum)

Total (n=47)

Male (n=32) Female (n=15)

Total liver volume (ml) 1266+299 (751.8 ~2030.8)
751+ 188 (4065~ 1174.1)
514+154 (268.4~933.9)

150+65 (44.3~340.9)

Rt. lobe volume (ml)
Lt. lobe volume (ml)
Lateral segment volume (ml)

1324+283 (794.7~2030.8)

7934181 (410.5~1174.1)
5314145 (290.5~856.7)
148+55 (44.3~281.6)

1142+305 (751.8~2023.2)
663 +176 (406.5~1089.3)
479+172 (268.4~933.9)
154 +£84 (52.3~340.9)
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