-438- RBRNLSMEIZE 2018 45 6 A% 17 %5 6 8 J Clin Ped Sur, June 2018, Vol.17, No.6 ||| G

e
S CT R A7/ L 585 = SR I
{5 P AR B 5

TRM RRKE ZHL 3 F W B FHiE

(AZE] B8 5T CT Bl EIGA /N LB 250 i, Oy TR i R it 2%
ik BEECO B A A EIL BT IBIR & CT A, P BORLLL DICOM A% SR 77 IR JE & AR
FRAZBAF Mimics , J@1d A 25 A\ T2 % DR IBUTT it Xt A7 =2 d AR A/ L &5 0 =4
T FHFI BB ] K Solidworks TS, FARZR AL, XoF = 28 45 41 BB HEAT 4007 LT R4
SR NN T AR SRR R A A0 M ARES B E A /N LR A A SRR K T
ARARAEIL, FF e MR F AR, B alad Mimics BOPFES S CT SR BOREE S /NLE 4540 =4
BRI FTAT , RE EL UL 3 A ) Bt T8 i , A7 B T AR A T AR iR

(XgR] Baia; 4R, JiEFA; JLE

Construction of three-dimensional models for kidney calculi and virtual operations in children. He Tian-
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[ Abstract] Objective To provide rationales for selecting surgical procedures through establishing a
three-dimensional model of renal stone on computed tomography ( CT) in children. Methods Spiral CT in u-
rinary system was performed in 9 children with renal stones. The acquired data stored in DICOM format were
imported into medical imaging software Mimics. 3D reconstruction was performed through automatic and manual
mapping of required areas to obtain the three-dimensional models of renal stones in children. The surgical in-
strument model was established by mechanical drawing software Solidworks based upon virtual simulation. Oper-
ation was performed on three-dimensional model of renal stones. Results The three-dimensional model of re-
nal stone in children,including bones,renal substance,collective system,blood vessels, stones and adjacent or-
gans ,was established. And surgical instrument model and virtual operation were completed successfully. Con-
clusion The three-dimensional modeling of pediatric renal stone combining Mimics software and spiral CT data
is both feasible and effective. It can delineate the internal structure of kidney and adjacent viscera. Individual-

ized surgical procedures may be developed with virtual surgical techniques for better preoperative planning.
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Fig. 1 The three-dimensinal images in children with kidney stones. a) Extracting desired zone from two-dimensional images through
the function of threshold value growth and artificial repair; b) Whole three-dimensional model after assembling; ¢) Separately displaying
stone, kidney and vascular model; d) Observing subrenal calyceal store and renal calices form through section function; e) Simulating
flexible ureteroscopy operation; f)Simulating mPCNL operation showed puncture calyx from the direction of renal hilus; h) Hyalinize
renal parenchyma to show the vascular course and stone location of lower calyx; i) Skin model and localizing puncture site; j) Localizing
renal puncture site and measure the distance of skin puncture site.
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Table 1  Stone size,location ,infundibulopelvic angle and
infundibular length
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