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Application of three-dimensional visualization
reconstruction technology in robot-assisted partial
nephrectomy

DUAN Xinxin, LIAO Wenfeng, ZHANG Chao, ZHANG Zhenting, WANG Kun, DIAO Lei, CHEN Xusheng,
YANG Qing, YAO Xin
(Department of Genitourinary Oncology, Tianjin Medical University Cancer Institute and Hospital/National Clinical Research

Center for Cancer/Tianjin Key Laboratory of Cancer Prevention and Therapy/Tianjin Clinical Research Center for Cancer,

Tianjin 300060, China)

Abstract Objective: To explore the application value of three-dimensional visualization reconstruction technology in
robot-assisted partial nephrectomy. Methods: The clinical data of 145 patients with renal carcinoma underwent robot-assisted
partial nephrectomy from August 2016 to October 2018 in Tianjin Medical University Cancer Hospital were reviewed. 145 patients
were divided into three-dimensional reconstruction group (n=77) and traditional image group (n=68). Propensity score matching
(PSM) was applied to reduce the effects of observed confounding between the two groups. The operation time, warm ischemia time,
postoperative hospital stay, drainage tube removal time and complications between the two groups were compared. The appication
value of three-dimensional visualization reconstruction technology in robot-assisted partial nephrectomy was evaluated. Results: All
the 145 cases were successfully completed without intraoperative complications and perioperative death. Propensity score matching
analysis showed that the operation time of three-dimensional reconstruction group was significantly shorter than the traditional image
group [(133.92 + 30.76)min Vs (157.70 + 36.13)min, P<0.05] and the postoperative hospital stay was significantly less than the
traditional image group [(6.94 + 1.41)d Vs (8.24 + 3.32)d, P<0.05]. There were no significant differences between the two groups
on the intraoperative blood loss, warm ischemia time, drainage tube removal time, the increasing of creatinine and decreasing of
hemoglobin within 24 hours after operation (P>0.05). Conclusion: Preoperative three-dimensional visualization reconstruction is
conducive to perform preoperative planning and improve the success rate of surgery for complex partial nephrectomy. Meanwhile, it
can shorten the operation time and postoperative hospitacization of robot-assisted partial nephrectomy.

Key words Kidney neoplasms; Partial nephrectomy; Robot-assisted surgery; Three-dimensional visualization
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Images of contrast-enhanced CT and 3D visualization reconstruction
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Table 1 Comparison of general information between the two groups (x +s )
PSM B PSM &
gE] =HEREA RGeS RA i =HERA RggRA P
(n=77) (n=68) (n=50) (n=50)
T (%) 5409+1120 56.38+11.92 0235 5298+11.85 56.14+12.83 0.204
451 0.357 0.517
3 51 40 33 36
= 26 28 17 14
BMI ( kg/m*) 25.15+3.90 26.13+3.75  0.124 25.58 +3.97 2557+3.33  0.986
B ER (cm) 3.73+1.15 3.37+1.27 0.081 3.655+1.04 3.64+1.30 0.703
Feh ez 1) 31) 0.711 0.841
= 35 33 26 25
ray 42 35 24 25
FEERF AL 15 5 0.035 10 5 0.161
FARNE 0.267 0.674
7z 55 54 36 37
7R 22 14 14 13
ABIAEF (pmol/L ) 70.88+15.11  68.10+16.85 0.297  7158+14.19  70.14+18.10  0.659
RENAL 4> 7.73+1.47 7.21+1.49 0.036 7.50+1.48 7.56 +1.43 0.837
*2 WMABERPEREVNRIERLE (X+5)
Table 2 Comparison of intraoperative and postoperative observation indexes of the two groups (x s )
PSM B PSM /&
gE| SHEREA EaEigd Pl =HERA EaEgd iy
(n=77) ( n=68) (n=50) (n=50)
FARESE (min) 138.69+30.30 148.28+37.42 0.091 133.92+30.76 157.70+36.13 0.001
ARepHfmE (ml) 47.40+40.21 52.94+87.67 0.619 44.00+39.74 60.60+100.52 0.280
R M B8] (' min ) 2471+6.71 2266+560 0049 2328+595 2342+589 0.906
ARERERE (d) 5.17 = 1.49 490+1.72 0310 5.12+1.45 5.08+1.84 0.904
AREFEFEE (d 6.90+ 1.42 7.74+299 0.037 6.94+1.41 8.24+3.32 0.012
AR 24h RAVEF EFHE( pmol/L) 16.563+13.30 17.51+14.94 0676 13.90+12.87 17.86+2.04 0.151
RE24h MAEBTHEME(g/L) 1925+10.64 16.81+10.79 0.174 2430+2465 17.86+11.92 0.099
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PR P o arplas A TR R G0 HA 0
AT A | S 3E R T SRS R T R4
SRR, AR T TS TR XLl
HAM TR PN R T hLe, BIARE TR

52 PN ARME 0 W [ AR IR I AR T R
Wit MR EE M T AMRLEE AR L S
KSR ARG, D 1 AR BE A 1 A BEF
NG 7 ¥, Tachibana H 25 % 253 4il4T RAPN
A B8 53 B 3 4 DI BR R ( Laparoscopic partial
nephrectomy, LPN ) [ figs i 5 id i PSM %
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Figure 2 Images of 3D visualization reconstruction suggests vascular variation
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Figure 3
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Images of 3D visualization reconstruction suggests lobulated tumors and multiple tumors
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