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Effectiveness of three-dimensional image analysis for surgical simulation of
living donor kidney transplantation with multiple renal artery graft
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There are a number of strategies about surgical management of Kidney
transplantation with multiple renal artery graft between each institution. The calculation of
perfusion area of each renal artery is based on the subjective observations during perfusion in
bench surgery. It has less objectivity and reliability, though the method to evaluate perfusion area

of each renal artery in detail has not been existed before. In this study, we developed the new 3-D

image analysis system, which can display the construction of renal artery, vein, ureter, and their
relations visually before surgery. Also, it can calculate the perfusion area of each artery by
unique algorithm, and necessity of arterial reconstruction can be predicted preoperatively. These
features will assist the kidney transplantation surgery to be performed more safely.
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Table 1. Preoperative and postoperative information for each reconstructive method used for kidney
grafting

Characteristics All Conjoined  Side-to-end  Individual  Ligation P
patients  method method method alone
(n=50, (n=16, (n=9, (n=13, (n= 10,
100%) 32%) 18%) 26%) 20%)
Donor kidney
Weight (g) 171 178 167 166 162 0.751
Volume (mL) 164 167 159 166 161 0.593
Operative time
WIT (min) 9 12 5 7 8 0.858
CIT (min) 125 138 147 105 97 0.005
TIT (min) 134 151 152 113 106 0.013
First urine (min) 36 25 70 27 40 0.624
Ccr of 14POD 48.9 59.4 44.6 47.1 46.9 0.396
Crof 1IPOM (g/dL) 1.3 15 1.3 12 1.1 0.586

Data are presented as the mean.
Ccr, creatinine clearance; CIT, cold ischemic time; Cr, creatinine; POD, postoperative date; POM,
postoperative month; TIT, total ischemic time; WIT, warm ischemic time.



Table 2. Diameter and supply region of each renal artery

Characteristics Main arteries Side arteries p Value
(n=50) Conjoined  Side-to-end  Individual  Ligation
(n=19) (n=11) (n=13) (n=14)
Diameter (mm) 45 29 2.7 21 16 0.003
Supply region (mL) 131 43 31 31 10 <0.001
Supply region (%) 79.7 25.3 18.5 18.7 6.1 <0.001

Data are presented as the mean.
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