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Robot-assisted laparoscopic partial nephrectomy for hilar tumors close to upper pole of kidney and straddling
renal pedicle

GUAN Wei, ZHANG Zong-biao, YANG Jun, LU Yu-chao, LIU Zheng, WANG Shao-gang’
Department of Urology, Tongji Hospital, Tongji Medical College, Huazhong University of Science and Technology, Wuhan
430030, Hubei, China

[Abstract] Objective To evaluate the efficacy and safety of robot-assisted laparoscopic partial nephrectomy (RAPN)
for specific renal hilar tumors (hilar tumors close to the upper pole of kidney and straddling renal pedicle, HUS renal tumors).
Methods The clinical data of patients who received RAPN from Feb. 2016 to Dec. 2018 in our hospital were retrospectively
analyzed. A total of 13 cases with typical HUS renal tumors were selected, and 13 cases with non-HUS hilar tumors with
similar R.E.N.A.L. score were selected as controls. The demographic data, perioperative results, complications, renal function
changes and oncologic outcomes of the two groups were analyzed and compared. Results The maximal tumor size and
R.E.N.A.L. score were comparable between the two groups. RAPN of three patients with HUS renal tumors were converted
to open partial nephrectomy. The operation time ([ 132.92+22.33 | min vs [ 110.85420.97 | min) and warm ischemia time
([28.0846.29 ] min vs[22.15£5.87 ] min) were significantly longer in the HUS group compared with those in the non-HUS
group (P<<0.05). There were no significant differences in the estimated blood loss, transfusion rate, length of hospital stay,
postoperative short-term renal function change, positive margin rate, complications, or trifecta rate between the two groups
(all P>0.05). No recurrence, metastasis or death occurred in the two groups during the follow-up. Conclusion RAPN for
HUS renal tumor requires longer operation time and warm ischemia time, and has higher conversion rate from RAPN to open
surgery, so it is necessary to select surgery strategy according to tumor characteristics and operator’s experience.
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Fig1 Operative position, location of trocars and preoperative imaging data
A: The operative position and location of trocars for transperitoneal RAPN. Two assistant ports (al and a2) were shown in this image.
B, C: Contrast-enhanced computed tomography images of HUS renal tumors. D, E: Three-dimensional reconstruction images of HUS renal
tumors. F: The operative position and location of trocars for retroperitoneal RAPN. Two assistant ports (al and a2) were shown in this image.

RAPN: Robot-assisted laparoscopic partial nephrectomy; HUS: Hilar tumors close to the upper pole of kidney and straddling renal pedicle

@z;mwmm%ﬁ'ﬂmrit O

Fig 2 Intraoperative images of left HUS renal tumors

A: Renal artery and vein were clamped with bulldogs; B: Meticulous tumor dissection was carried out by blunt and sharp dissection in order
to ensure grossly negative margins; C: Part of the venule in the kidney was cut off and the collecting system was damaged; D: Tumor bed
after resection with limited tissue; E: Closure of the inner layer required precise suturing to achieve hemostasis and repairing any previously
identified entry into the collecting system; F: The outer layer suture was mainly for repairing the edges of renal defect straddling renal pedicle

following the marker line in the image. HUS: Hilar tumors close to the upper pole of kidney and straddling renal pedicle
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Tabl Comparison of baseline characteristics of renal hilar tumor patients between the two groups

N=13
Characteristic HUS group Non-HUS group P value
Age (year), xts 50.92+10.16 48.92+13.75 0.677
Gender (male/female) n 8/5 10/3 0.673
BMI (kgem ), x=*s 22.94+2.64 23.861+4.56 0.533
Maximal diameter of tumor (cm), x 452+1.14 4.83+1.22 0.504
Location (left/right) n 9/4 7/6 0.688
R.ENN.A.L. score x*ts 9.31+1.07 9.15+1.26 0.640
Comorbidities (yes/no) n 5/8 9/4 0.238
History of abdominal or kidney surgery (yes/no) n 3/10 2/11 0.999
Preoperative hemoglobin (g*L "), ¥+ 136.4£14.5 138.2£17.5 0.873
Preoperative eGFR (mLemin '¢[1.73 m’] "), x+s 91.24+11.83 93.10+22.13 0.786
Pathology (clear cell/papillary/chromophobe carcinoma) n 10/2/1 11/1/1 0.999
TNM staging (T1a/T1b) n 8/5 9/4 0.999

HUS: Hilar tumors close to the upper pole of kidney and straddling renal pedicle; BMI: Body mass index; eGFR: Estimated

glomerular filtration rate
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A S TAE HUS 41 [ (320.00+£243.31) mL
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Tab 2 Comparison of perioperative data of renal hilar tumor patients between the two groups
N=13
Characteristic HUS group Non-HUS group P value
Operation time (min), x +s 132.924£22.33 110.85£20.97 0.016
Warm ischemia time (min), x s 28.08 £6.29 22.15+5.87 0.021
Estimated blood loss (mL), x s 320.00+243.31 181.54+117.04 0.077
Intraoperative transfusion n 3 2 0.999
Total complications =Clavien-Dindo grade Il » 2 1 0.999
Intraoperative conversion 7 3 0 0.220
Positive margin n 0 0 1.000
Postoperative hospital stay (d), x s 9.08+2.47 8.08+0.95 0.185
Decreased eGFR after operation® (mLemin '+[1.73 m*] "), x=*s 19.87+15.11 12.58+11.03 0.173
Trifecta” n 2 4 0.411
Local or distant recurrence » 0 0 1.000

*: Decreased eGFR after operation=preoperative eGFR —the lowest value of eGFR detected within 1 week after surgery;

° Trifecta was defined as negative surgical margin, zero perioperative complication and a warm ischaemia time of <25 min. HUS:

Hilar tumors close to the upper pole of kidney and straddling renal pedicle; eGFR: Estimated glomerular filtration rate
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