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(RAPN) by comparing the clinical data of patients receiving the RAPN or conventional laparoscopic partial nephrectomy
(CLPN). Methods A retrospective analysis was performed for 67 patients who underwent either RAPN (2 =24) or CLPN
(n=43) between January 2011 and December 2012 at our institution. Preoperative clinical stages of both groups were T; Ny M.
Univariate analysis and logistic regression model were used to detect factors affecting indication selection in RAPN. The
intraoperative parameters and postoperative outcomes were compared between RAPN and CLPN groups matched for DAP score.
Results Univariate and multivariate logistic regression analysis revealed that DAP score (3=1. 987, P=0.022, 95%CI[1. 34,
39.79]) was the only predictor of RAPN approach in logistic regression analysis. Only 38 DAP matched cases in RAPN (n=
19) and CLPN (n=19) were included for analysis, and the demographics were comparable between the matched two groups
except for the preoperative estimated glomerular filtration rate (eGFR). One open conversion was required in the RAPN group
due to intra-operation bleeding. and all the cases were smoothly completed in the conventional laparoscopic group. There were
no significant differences between the matched two groups regarding the estimated blood loss, time off oral-intake, highest
visual analog pain scale, length of stay. complication rate or transfusion rate (all P>>0.05). Patients undergoing RAPN had a
significantly shorter warm ischemia time ([27. 0 5. 3] min vs [34. 2+ 7. 3] min, P<C0. 05) and a longer operative time
([249.54+49. 6] min vs [212. 9457. 11 ] min, P<C0.05) compared with CLPN group. The surgical margins were negative in
both groups. During a mean follow-up of (5. 6242, 2) months and (6. 62, 6) months, only one tumor recurrence was notice in
the CLPN group. At the last follow-up, the decrease percentage of eGFR was (124 8)% in the RAPN group versus (17 +
15) % in the CLPN group (P>>0.05). Conclusion RAPN requires a shorter warm ischemia time and provides a more rapid
learning curve, good surgical safety and good short-term efficacy. For surgeons with experienced CLPN technique, they can use

RAPN to treat high-complexity tumors which are beyond the conventional laparoscopic technique.
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Fig 1 Robot-assisted laparoscopic right partial nephrectomy

A Trocar placement with 30° camera up; B: Trocar placement with 30° camera down; C,D: Preoperative imaging and intraop-

erative ultrasonography of right renal tumor; E; Tumor excision; F: Defect renorrhaphy
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Factor assignment and results of logistic regression analysis

Assi RAPN n Crude OR Logistic regression OR
P Ve i — ‘
Yes No OR(95%CD P OR(95%CD P value
Surgical approach Y RAPN=1 24 43 - - - -
CLPN=0 - -
Gender X1 Male=1 18 31 1.16(0.37,3.63) 0.797 1.74(0.43,7.01) 0.435
Female=0 6 12 1 1
Age (year) X2 >50=1 17 20 2.79(0.96,8.10) 0. 059 2.55(0.79,8.23) 0.118
<50=0 7 23 1 1
BMI (kg *+ m™?%) X3 >30=1 0 2 0€0) 1 0€0) 1
<30=0 24 41 1 1
ASA score X4 =3=1 1 1 1.83(0.11,30.58) 0.675 4.73(0.18,124.60)  0.352
<3=0 23 42 1 1
Laterality X5 Right=1 15 25 1.20(0.43,3.34) 0.727 1.26(0.39,4.12) 0.704
Left=0 9 18 1 1
Diameter d/cm X6 >4=1 7 9 1.56(0.49,4.90) 0. 450 0.31€0.05,1.98) 0.217
<4=0 17 34 1
DAP score X7 =6=1 21 23 3.70(1.22,11. 25) 0.021 7.29(1.34.39.79) 0. 022
<6=0 3 20 1 1
Preoperative eGFR X8 >60=1 22 43 0C0) 1 0C0) 1
(mL e min~! « 1737 e m™?) <60=0 2 0 1 1

RAPN: Robot-assisted laparoscopic partial nephrectomy; CLPN: Conventional laparoscopic partial nephrectomy; BMI: Body

mass index; ASA: American Society of Anesthesiologists; DAP: Diameter-axial-polar; eGFR: Estimated glomerular filtration rate
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AUC=0. 765(95%CI.0. 648-0. 882, P<C0.001)
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Tab 2 Pre-operation characteristics of RAPN and CLPN groups with matched DAP score
N=19
Parameters RAPN CLPN P value

Age (year), x=+s (range) 54.3048.24(39-67) 49. 80411, 25(25-67) 0.219°
Gender n( %) 0. 305°

Male 14(73.7) 11(57.9)

Female 5(26.3) 8(42. 1)
BMI (kg * m™ %), s (range) 23.94+2.9(17.1-29. 1) 24.3043.28(19.7-30. 0.651"
ASA score ¥+5 (range) 1.9-+0.4(1-3) 2.040.3(1-3) 0. 654"
Tumor size [/cm ,&¥=+s (range) 3.240.7(1.9-4.3) 3.6+1.3(1.1-6.2) 0.397°
Tumor side n( %) 0. 744¢

Left 8 (42. 1) 9(47.4)

Right 11(57.9) 10(52. 6)
DAP score =5 (range)

D score 1.80£0.37(1-2) 2.1040.52(1-3) 0.169°

A score 2.3040.93(1-3) 2.3040.67(1-3) 0.911"

P score 2.2040.83(1-3) 1.90+0. 88(1-3) 0. 344"

Total score 6.30+1.05(4-8) 6.30+1.05(4-8) 1. 000"
Clinical TNM stage n( %) 0.232%

c¢T1aNo M, 17(89.5) 13(68. 4)

¢T1,No M, 2(10.5) 6(31.6)
Preoperative GFR (mL « min~ !+ 1.737 !+ m ?), 95.10+33.09(46. 6-198.7) 110. 50424, 10(72. 0-159. 6) 0.022°

x=£s (range)

RAPN.: Robot-assisted laparoscopic partial nephrectomy; CLPN: Conventional laparoscopic partial nephrectomy; BMI: Body

mass index; ASA: American Society of Anesthesiologists; GFR: Glomerular filtration rate,

", Mann-Whitney U test
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Tab 3 Surgical data, pathological outcomes and follow-up data of RAPN and CLPN groups with matched DAP score

N=19
Parameters RAPN CLPN P value
Surgical outcomes
OT ¢/min, ¥4s (range) 249. 5449, 6(170-390) 212.9457.1(135-395) 0.010"
EBL V/mL, x+s (range) 280.54712.6(30-3 200) 168. 9+ 144, 9(50-600) 0.258"
WIT ¢/min, x=+s (range) 27.0+5.3(19-40) 34.2+7.3(20-50) 0.001"
Time to oral intake ¢/d, =5 (range) 2.44+0.5(2-3) 2.6+0.8(2-0) 0.499"
VAPS (0-10) x+s (range) 3.9+1.3(2-6) 4,041, 3(2-6) 0. 869"
LOS¢/d .x+s (range) 14.5+5.7(9-32) 12.8+3.4(7-18) 0.618"
Transfusion rate n( %) 2(10.5) 1(5.3) 1. 000¢
Complication rate n( %) 4(21.5) 3(15.8) 1. 000¢
Conversion rate n( %) 1(5.3)® 0C0) 1. 000¢
Pathological analysis
Tumor size d/cm, x=+s (range) 3.21+0.8(2-4. 3) 3.5+1.3(1-6) 0. 448"
Tumor stage n( %) 0.604¢
pTi. NoMg 18(94.7) 16(8.4)
pTi, No Mo 1(5.3) 3(91.6)
Positive surgical margins n( %) 0C0) 0C0) 1. 000¢
Histology n( %)
RCC 17(89.5) 12(63. 2) 0. 059"
AML 1(5.3) 3(15.8)
Others 1(5.3) 4(21.0)
Follow-up
Duration ¢/month, =45 (range) 5.642.2(1-12) 6.642.6(3-12) 0.199"
AeGFR (%), x+5 (range) 124+8(—2-30) 174+15(—7-42) 0.183"
Recurrence n( %) 0(0) 1(5.3) 1. 000¢
Metastasis n( %) 0(0) 000) 1. 000¢

RAPN: Robot-assisted laparoscopic partial nephrectomy; CLPN: Conventional laparoscopic partial nephrectomy; OT: Oper-

ative time; EBL: Estimated blood loss; WIT.

Warm ischemia time; VAPS: Visual analog pain scale; LOS; Length of stay;

RCC: Renal cell carcinoma; AML: Angiomyolipoma; eGFR; Estimated glomerular filtration rate. AeGFR( %)= (preoperative

eGFR— postoperative eGFR) /preoperative GFRX 100 % , postoperative eGFR measured at the lastest follow-up was included for

analysis. “: Open surgery conversion;
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