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64 Abstract
65
66
67 Purpose:

68 Local recurrence after partial nephrectomy with negative margins (R0) remains a clinical 

69 concern in the management of non-metastatic renal cell carcinoma (RCC). We aimed to 

70 quantify its incidence and to identify independent predictors of recurrence in a large, 

71 contemporary, multicenter cohort.

72 Methods: 

73 We retrospectively analyzed 2,438 patients from the UroCCR database who underwent 

74 R0 nephron-sparing surgery for cT1–cT3a/N0/M0 RCC between 2007 and 2022 across 24 

75 French centers. The primary endpoint was histologically confirmed local recurrence 

76 (tumor bed or ipsilateral renal recurrence). Fine‑and‑Gray competing‑risk regression, 

77 with death treated as a competing event, was applied to determine independent 

78 predictors.

79 Results: 

80 After a median follow-up of 66 months (IQR:26-86), local recurrence occurred in 97 

81 patients (3.9%). Independent predictors included open surgery (sHR 2.25 [95% CI, 1.02-

82 4.97]), intraoperative complications (sHR 4.00 [95% CI, 1.65-9.68]), longer delay between 

83 diagnosis and surgery (sHR 1.02 [95% CI, 1.003-1.04]), clear cell histology (sHR 4.12 

84 [2.18–7.79]), higher RENAL score, vascular emboli (sHR 3.90 [95% CI, 1.67-9.08]), and 

85 tumor necrosis (sHR 2.62 [95% CI, 1.54-4.47]). Robotic assistance was associated with a 

86 reduced recurrence risk (sHR 0.50 [95% CI, 0.28-0.88]).

87 Conclusion: 

88 Local recurrence after R0 partial nephrectomy, though infrequent, is associated with 

89 clinical, surgical, and pathological factors. Open surgery, intra‑operative complications, 

90 treatment delay, tumor complexity, vascular emboli, necrosis and clear‑cell histology 

91 were correlated with an increase risk of recurrence.

92

93
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94

95

96

97

98 Purpose
99

100 Renal cancer remains relatively common, with 431,288 new cases and 179,368 deaths 

101 reported worldwide in 2020  [1]. For localized disease, surgical resection remains the 

102 standard of care [2]. When technically feasible, nephron-sparing surgery (NSS) offers 

103 oncologic outcomes comparable to radical nephrectomy for renal tumors regardless of the 

104 surgical approach [3,4]. In addition to equivalent cancer control, NSS confers better 

105 preservation of renal function [5].

106

107 While the benefits of NSS are well established, the risk of oncological failure after R0 

108 resection, particularly in the form of local recurrence, continues to raise concern among 

109 clinicians. Understanding the determinants of such recurrence is essential for improving 

110 patient selection, refining surgical techniques, and guiding follow-up strategies. Studies 

111 have already been conducted on predictive factors for recurrence, but questions remain 

112 regarding factors in the subset of patients with negative margins only. Therefore, there 

113 remains a need for large-scale, robust analyses to clarify these risks.

114

115 Despite negative margins, local recurrence can impact prognosis and follow-up, 

116 underscoring the need for robust risk stratification. We analyzed its incidence and 

117 predictors after R0 partial nephrectomy in a large multicentre cohort.

ACCEPTED MANUSCRIPT



Acce
pte

d m
an

us
cri

pt

5

118 Methods
119
120
121 Study design and population:
122
123 This retrospective cohort study used the prospectively maintained UroCCR database 

124 (NCT03293563), approved by the relevant institutional review boards (Comité de 

125 Protection des Personnes Sud‑Ouest et Outre‑mer III, decision DC 2012/108) and the 

126 French data‑protection authority (CNIL DR‑2013‑206). All participants gave written 

127 informed consent. There are no funding for this project or for the collection of UroCCR 

128 data.

129 We included consecutive adults (≥18 years) who underwent NSS with negative margins 

130 for clinically localised RCC (cT1–cT3a/N0/M0) between April 2007 and November 2022 in 

131 24 French centres. Exclusion criteria were: history of ipsilateral/contralateral RCC 

132 surgery, multifocal tumors, benign lesions or renal metastases of other primaries, missing 

133 key data or <6 months of follow‑up.

134
135 Data collection:
136

137 Baseline variables comprised age, sex, body‑mass index (BMI), smoking status, 

138 comorbidities (including chronic kidney disease define by estimated glomerular filtration 

139 less than 60 ml/min/1.73m2), baseline estimated glomerular filtration rate, and ECOG 

140 performance status. Surgical variables included approach (open, conventional 

141 laparoscopy, robot‑assisted laparoscopy), tumor size, RENAL nephrometry score, and 

142 intra‑operative complications. Pathology variables covered histological subtype, Fuhrman 

143 grade, presence of necrosis, vascular or perirenal fat invasion, sarcomatoid or cystic 

144 components.

145 Tumors were staged using the 2017 TNM classification and typed according to the 2016 

146 WHO system [6,7]. Post‑operative imaging followed French Association of Urology 

147 guidelines and was risk‑adapted using the University of California Integrated Staging 

148 System (UISS) [8,9].

149 Surgical approach:
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150 Surgical procedures included open surgery, standard laparoscopic surgery, or robot-

151 assisted laparoscopic NSS.  The choice of approach was left to the discretion of the 

152 surgeon, based on tumor size, location, complexity, as well as institutional expertise.

153

154 Outcomes:

155 The primary outcome was histologically proven local recurrence in the tumor bed or 

156 ipsilateral kidney. The time of follow-up as measured from surgery to local recurrence, 

157 death or censoring (31 December 2023).

158 The secondary outcome was the identification of predictors of local recurrence.

159 Prognostic factors evaluated:

160 Based on published literature, the following potential prognostic variables were assessed 

161 in univariate analysis: age, tumor size, delay between diagnosis and surgery, estimated 

162 intraoperative blood loss, occurrence of intraoperative complication, surgical approach 

163 (open vs. laparoscopic), use of robotic assistance, tumor histology, Fuhrman grade, 

164 presence of vascular emboli, preoperative biopsy, tumor location, presence of necrosis 

165 and/or sarcomatoid component, papillary and microcystic architecture, RENAL 

166 nephrometry score, and ECOG performance status. 

167 Statistical analysis: 

168 Categorical variables were described using frequencies and percentages, while 

169 continuous variables were expressed as mean ± standard deviation or median with 

170 interquartile range (IQR), depending on data distribution. Normality was assessed both 

171 visually and using the Shapiro–Wilk test. 

172 The 10-year cumulative incidence of local recurrence was estimated using the Kalbfleisch 

173 and Prentice method, accounting for death as a competing event. Prognostic factors 
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174 associated with local recurrence were assessed using the Fine and Gray subdistribution 

175 hazard model for competing risks, with death treated as a competing risk.

176 The proportional hazards assumption for each potential predictor was evaluated 

177 Schoenfeld residuals plots. In the case of non-proportionality, the time was divided into 

178 two separated periods (0 to 5 years vs 5 to 10 years follow-up periods). Log-linearity for 

179 continuous covariates was assessed using cubic spline function; non-linear variables were 

180 categorized accordingly. 

181 Variables with a p-value <0.05 in univariate analyses were considered for multivariable 

182 modeling using a backward stepwise selection procedure. Regarding the literature about 

183 impact of tumor size on recurrence, tumor size was forced into the multivariable model. 

184 Multicollinearity was checked using the variance inflation factor (VIF).

185 Missing data were handled under the ‘missing at random’ hypothesis using multiple 

186 imputation with chained equations (MICE), generating 20 imputed datasets. Rubin’s rules 

187 were applied to pool estimates across imputations [10]. 

188 To evaluate robotic assistance, we initially compared robotic assisted versus non-robotic 

189 procedures (regardless of the surgical approach). Given the potential confounding effect 

190 of the surgical approach (open vs. laparoscopic), we performed an additional univariate 

191 analysis comparing laparoscopic versus robotic-assisted laparoscopic procedures. 

192 Statistical significance was set at a two-sided p-value <0.05. All analyses were performed 

193 using SAS software (SAS Institute, Cary, NC, version 9.4).
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194 Results

195
196 Of 3,012 eligible patients, 574 were excluded (Figure 1), leaving 2,438 for analysis. Full 

197 demographic and tumor characteristics are presented in Table 1. The median follow-up 

198 was 66 months [IQR: 26–86]. During this period, 97 patients (3.9%) experienced a local 

199 recurrence, 59 (60.8%) at the site of the treated lesion and 38 (39.2%) are new lesion in 

200 the ipsilateral kidney. Among the recurrences, 30 (30.9%) occurred within the first five 

201 years, while 67 (69.1%) occurred after five years. Concerning recurrences after five years, 

202 37 were in the low UISS group (55%). The mean time to recurrence was 76 months. 

203 The study cohort included 1655 (67.9%) men and 783 women (32.1%), with a median age 

204 at diagnosis of 61 years [IQR 57;74], and a median BMI of 26.7 kg/m2 [IQR 23.9;30.1]. The 

205 majority of patients (87.5%) underwent minimally invasive surgery (MIS), with 78.7% of 

206 procedures performed using robotic assistance. Open surgery was performed in 304 cases 

207 (12.5%).  The median time from diagnosis to surgery was 2 months [IQR 1;4].

208

209 Predictive factors:
210
211
212 Univariate analysis (Table 2) identified several factors significantly associated with an 

213 increased risk of local recurrence. Notably, tumor necrosis (sHR 2.78 [95% CI, 1.84–4.20], 

214 p < 0.0001) and the presence of a sarcomatoid component (sHR 4.60 [2.18–9.68], p < 

215 0.0001) were strong predictors. Vascular emboli were also highly significant within the 

216 first 5 years following diagnosis (sHR 6.28 [2.68–14.68], p < 0.0001), although their 

217 impact beyond 5 years was not statistically significant (sHR 1.72 [0.80–3.66], p = 0.16).

218

219 A longer interval between diagnosis and surgery was associated with a slight but 

220 significant increase in recurrence risk (sHR 1.02 [1.01–1.03], p = 0.003). Tumor size was 

221 also a key factor: tumors measuring 4–7 cm (sHR 2.41 [1.60–3.65], p < 0.0001) and >7 

222 cm (sHR 2.52 [1.15–5.52], p = 0.021) carried a higher risk compared to tumors <4 cm.

223

224 The RENAL score, categorized as low, intermediate, or high, demonstrated a stepwise 

225 association with recurrence risk. Compared to low scores, intermediate (sHR 1.85 [1.14–
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226 3.01], p = 0.013) and high scores (sHR 2.95 [1.65–5.28], p = 0.0003) were associated with 

227 significantly increased risk.

228

229

230 Intraoperative complications markedly elevated the recurrence risk within 5 years (sHR 

231 6.58 [2.81–15.42], p < 0.0001), though this effect was not significant beyond that period 

232 (sHR 1.38 [0.50–3.83], p = 0.53). Blood loss was also a significant factor in univariate 

233 analysis (sHR 1.04 [1.00–1.07], p < 0.039). Regarding the surgical approach, open surgery 

234 was independently correlated with an increased risk of recurrence within five years (sHR 

235 4.55 [2.18–9.48], p < 0.0001). Conversely, robotic assistance appears to be associated 

236 with a lower risk of recurrence (sHR 0.24 [0.16-0.37], p < 0.0001), including when 

237 restricted to laparoscopic procedures (sHR 0.53 [0.29–0.98], p = 0.044).

238

239 Among histologic subtypes, clear cell carcinoma (CCC) was associated with higher 

240 recurrence risk (sHR 2.13 [1.25–3.62], p = 0.006). Fuhrman grade, analyzed as an ordinal 

241 variable, was also predictive: each one-grade increase was associated with a higher risk 

242 of recurrence both within 5 years (sHR 2.15 [1.28–3.59], p = 0.004) and beyond (sHR 1.82 

243 [1.24–2.66], p = 0.002).

244 In contrast to the previously mentioned variables, micropapillary architecture appears to 

245 be a protective factor against recurrence (sHR 0.50 [0.27–0.94], p = 0.032).

246 No statistically significant associations were found for biopsy status, hilar tumor location, 

247 ECOG performance status, cystic component, symptoms at diagnosis or  tubulopapillary 

248 1 or 2 subtypes.

249

250 In the multivariable Fine and Gray model (Table 2), several factors remained 

251 independently associated with the risk of local recurrence. The presence of tumor necrosis 

252 was a strong predictor (sHR 2.62 [95% CI, 1.54–4.47], p < 0.001), as was a longer delay 

253 between diagnosis and surgery (sHR 1.02 [1.003–1.04], p = 0.023). Vascular emboli 

254 significantly increased the risk of recurrence within the first five years following diagnosis 

255 (sHR 3.90 [1.67–9.08], p = 0.002), as did intraoperative complications during the same 
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256 time frame (sHR 4.00 [1.65–9.68], p = 0.002).

257 The complexity of the tumor, as assessed by the RENAL score, was also a significant 

258 predictor. Compared to tumors with a low risk, those with an intermediate score had a 

259 higher risk of recurrence (sHR 1.70 [1.02–2.85]), and the risk was even greater for tumors 

260 with a high score (sHR 2.32 [1.24–4.32]).

261 Open surgery was correlated with an increased risk of recurrence within five years 

262 (sHR 2.25 [1.02–4.97], p = 0.044). Clear cell histology was another independent risk factor 

263 (sHR 4.12 [2.18–7.79], p < 0.001).

264 In contrast, robotic assistance was associated with a significantly lower risk of local 

265 recurrence compared to other approaches (sHR 0.50 [0.28–0.88], p = 0.017).

266

267 Discussion

268
269 In this large multicenter cohort, we evaluated the rate and predictors of local recurrence 

270 following nephron-sparing surgery with negative surgical margins (R0) in patients with 

271 non-metastatic RCC. 

272 We observed a local recurrence rate of 3.9%, which is consistent with previously reported 

273 rates ranging from 0% to 6% [11,12]. While this rate appears low, it remains clinically 

274 relevant, particularly considering that all patients had negative margins emphasizing the 

275 importance of identifying other risk factors [12].

276 Our analysis confirmed the independent prognostic value of several adverse pathological 

277 features. Tumor characteristic like vascular emboli were associated with local recurrence 

278 during five years after surgery. This is in line with prior studies and can be explain if a 

279 residual vascular embolus remains in the kidney after NSS, this increase risk of 

280 recurrence within the first five years [13]. Conversely, in the absence of residual vascular 

281 embolism, there appears to be no significant impact on recurrence, even beyond five 

282 years. Necrosis remained a robust predictor in multivariate analysis (HR 2.62), Reflecting 

283 the results of Ito et al., who identified necrosis as a major predictor of recurrence even in 

284 small T1a tumors [14]. 
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285 Interestingly, we found no significant association between preoperative biopsy and 

286 recurrence. Although isolated cases of tumor seeding have been reported [15,16]. Larger 

287 studies—including ours—have not demonstrated an increased recurrence risk following 

288 biopsy [17]. These results support the safety of percutaneous biopsy in the preoperative 

289 evaluation of renal masses. 

290

291 We identified intra-operative complications as an independent risk factor for early 

292 recurrence (within five years), potentially due to inadvertent tumor spillage or inadequate 

293 control of the surgical field in complex cases. This finding is consistent with previous 

294 research, such as that by Wood and al,  supports this finding, which linked recurrence 

295 with increased operative time (175 vs 152 min, p=0.03) and blood loss (700 vs 250cc 

296 p>0.01) [18]. 

297 One of the most notable findings of our study is the apparent protective role of robotic 

298 assistance. Robotic surgery was correlated with a lower risk of local recurrence, even 

299 after adjustment for other prognostic factors. This is in contrast to previous studies, such 

300 as that of Peyronnet et al. which found no significant difference in oncologic outcomes 

301 between  open and laparoscopic approaches [19]. Our results may reflect advantages in 

302 precision and tumor handling with robotic platforms, although selection bias (e.g., less 

303 complex tumors treated robotically) cannot be excluded.

304 Tumor location (hilar vs non-hilar) were not associated with recurrence in our cohort. 

305 These findings align with those of Sarkis et al. who demonstrated that partial nephrectomy 

306 remains safe for hilar tumors, with similar functional, and oncological outcomes to those 

307 nonhilar tumors [20].

308

309 The delay between diagnosis and surgery was independently associated with recurrence 

310 risk, albeit with a modest effect size. This result suggests that prolonged time to surgery—

311 potentially reflecting healthcare access limitations or clinical complexity—may negatively 

312 impact oncologic outcomes and highlights the importance of timely surgical management.

313
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314 Another observation from our study is the timing of recurrence. Nearly 70% of local 

315 recurrences occurred more than five years after surgery. This contrasts with Speed et al. 

316 who reported 83% progression within 5 years and 17% recurrence after 5 years, possibly 

317 due to inclusion in our study of new ipsilateral renal lesions [11]. Given that the majority 

318 of our cohort would be classified as low-risk according to the UISS criteria, this finding 

319 calls into question the adequacy of current follow-up recommendations. While current 

320 guidelines typically recommend five years of follow-up for low-risk patients [8]. Our 

321 results suggest that extended surveillance may be warranted, even in cases with favorable 

322 pathology.

323 The strengths of our study include its large sample size, multicenter design, and 

324 the use of a high-quality prospective database. Importantly, by focusing exclusively on 

325 patients with negative margins, we were able to isolate other predictors of recurrence 

326 without the confounding influence of positive margins [21].

327 Some limitations must be acknowledged: The retrospective nature of the analysis 

328 may introduce selection bias. Despite prospective data collection, missing data were 

329 present, although this was addressed through multiple imputation. Our study also did not 

330 account for predisposing conditions such as dialysis or hereditary syndromes, which 

331 should be acknowledged as a limitation. Pathologic and imaging data were not centrally 

332 reviewed, which may have introduced variability in interpretation. Additionally, although 

333 our median follow-up was 66 months, longer-term outcomes remain limited. Some other 

334 studies are necessary for more accurate results and better follow-up estimation.

335

336 Regarding the number of local recurrent events that occurred during follow-up (n=97) 

337 and the number of predictors included in multivariate analysis we cannot excluded risk of 

338 overfitting in multivariate model as well as the lack of power to identify independent 

339 predictors.

340 CONCLUSION

341
342 In this French multicentre cohort, local recurrence after R0 partial nephrectomy was 

343 uncommon but driven by identifiable surgical and pathological factors. Intra‑operative 
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344 complications, treatment delay, tumor complexity, vascular emboli, necrosis and 

345 clear‑cell histology were correlated with an increased risk of recurrence. Futhermore, 

346 our findings support extended surveillance beyond five years, even for seemingly 

347 low‑risk patients

348
349
350
351
352
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423
424 Table 1: Patient, surgery and histological characteristics. Data are given as frequency 
425 (%) or median (quartiles).
426

N=2438

Age at surgery (years), median [IQR] 61 [51 - 69]
Sex, n (%) 
              Male
              Female

1655 (67.9)
783 (32.1)

BMI (kg/m2), median [IQR] 26.7 [23.9 - 30.1]

Smokers, n (%) 487 (20)

Chronic kidney disease,  n (%) 85 (3.5)
Surgical approach,  n (%)
              MIS
              Open surgery

2134 (87.5)
304 (12.5)

Robotic assistance,  n (%) 1917 (78.7)

Biopsy,  n (%) 458 (18.8)
RENAL score,  n (%)
              Low
              Intermediate
              High

915 (37.5)
1203 (49.3)
320 (13.1)

Delay between diagnosis and surgery (months)
              Mean 
              Median [IQR]

3.7 +/- 7.2
2 (1.0 ; 4.0)

Intraoperative complication,  n (%) 102 (4.2)

Blood loss (ml),  median [IQR] 150 (50 ; 300)

Conversion,  n (%) 24 (1)
Symptom at diagnosis,  n (%)
              Local sign
              General sign

396 (16.2)
86 (3.5)

Death (overall),  n (%) 61 (2.5)

Tumor size, median [IQR] 3.2 [2.3 - 4.5]
T stage,  n (%)
        pT1a
        pT1b
        pT2a
        pT2b
        pT3a

1628 (66.8)
494 (20.3)

65 (2.7)
19 (0.8)

232 (9.4)
Histology,  n (%)
        CCC
        TP1
        TP2
        Chromophobe
        Oncocytoma
        Others

1714 (70.3)
270 (11.1)
102 (4.2)
234 (9.6)
13 (0.5)

105 (4.3)
Cystic component,  n (%) 473 (19.5)

Necrose content,  n (%) 385 (15.8)

Sarcomatoid component,  n (%) 60 (2.5)
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427 BMI : Body Mass Index. MIS : minimally invasive surgery. CCC : Clear Cell Carcicoma. 
428 TP : Tubulopapillary. UISS : UCLA Integrated Staging System.
429
430  Table 2 – Univariate and multivariate results for all predictors of interest for local 
431 recurrence.
432
433

Vascular embolus,  n (%) 116 (4.8)

R0 Margin resection, n (%) 2438 (100)
Fuhrman grade,  n (%)
        1
        2
        3
        4
        Missing data

162 (6.6)
1293 (53.1)
608 (24.9)
403 (4.2)

272 (11.2)
UISS Score, n (%)
        Low
        Intermediate 
        High

1333 (54.7)
898 (36.9)
208 (8.4)

Univariate analysis Multivariate analysis

Variables sHR (95% CI) P value sHR (95% CI) P value

Age, year 1.03 (1.01-1.05) 0.004 1.02 (1.001-1.04) 0.042

Necrosis 2.78 (1.84-4.2) <0.0001 2.62 (1.54-4.47) <0.001

Delay between diagnosis and 
surgery, month 1.02 (1.01-1.03) 0.003 1.02 (1.003-1.04) 0.023

Vascular embolus
   0 to 5 years
   5 to 10 years

6.28 (2.68-14.68)
1.72 (0.80-3.66)

<0.0001
0.16

3.90 (1.67-9.08)
1.00 (0.44-2.30)

0.002
1.00

Per operative complications
   0 to 5 years
   5 to 10 years

6.58 (2.81-15.42)
1.38 (0.50-3.83)

<0.0001
0.53

4.00 (1.65-9.68)
1.51 (0.55-4.12)

0.002
0.42

RENAL score
   Low
   Intermediate
   High

ref
1.85 (1.14-3.01)
2.95 (1.65-5.28)

0.013
0.0003

1.70 (1.02-2.85)
2.32 (1.24-4.32)

0.044
0.008

Robotic assistance 0.24 (0.16-0.37) <0.001 0.50 (0.28-0.88) 0.017

Microcystic architecture 0.50 (0.27-0.94) 0.032 0.49 (0.26-0.94) 0.031

Surgery approach
  MIS, 0 to 5 years
  Open surgery, 0 to 5 years
  MIS, 5 to 10 years
  Open surgery, 5 to 10 years

ref
4.55 (2.18-9.48)

ref
0.54 (0.27-1.06)

<0.0001

0.073

2.25 (1.02-4.97)

0.27 (0.12-0.58)

0.044

<0.001

Histology : CCC 2.13 (1.25-3.62) 0.006         4.12 (2.18-7.79) <0.001

Histology : Chromophobe 5.43 (2.99-9.87) <0.0001 15.58 (6.81-35.63) <0.001

Tumor size, cm
   < 4
   Entre 4 et 7
   >7

ref
2.41 (1.6-3.65)

2.52 (1.15-5.52)
<0.0001

0.021
1.44 (0.86-2.39)
2.11 (0.81-5.49)

0.17
0.13

Fuhrman grade
   0 to 5 years
   5 to 10 years

2.15 (1.28-3.59)
1.82 (1.24-2.66)

0.004
0.002

-
-

-
-

Sarcomatoid component 4.6 (2.19-9.68) <0.0001 - -

Blood loss, ml* 1.04 (1.00-1.07) 0.039 - -

Biopsy before surgery 1.14 (0.7-1.84) 0.61 - -
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434
435   BMI : Body Mass Index. MIS : minimally invasive surgery. CCC : Clear Cell Carcicoma. 
436 TP : Tubulopapillary.
437   * Hazard ratio and their 95% confidence intervals were estimated for the 100 ml increase 
438 in blood loss.
439   ** All significant univariate factors were included into a backward selection multivariable 
440 Fine and Gray's regression model with tumor size as a forced variable.
441
442 Supp Figure 1 – Flowchart demonstrating the inclusion and exclusion criteria 
443 for the present study.
444
445
446
447
448
449
450
451
452
453
454
455
456
457
458
459
460
461
462
463
464
465
466
467
468
469
470
471
472
473
474
475
476
477
478
479
480
481
482
483

Intra hilar tumor
   0 to 5 years
   5 to 10 years

0.98 (0.4-2.43)
1.29 (0.73-2.27)

0.97
0.39

-
-

-
-

ECOG
   0, 0 to 5 years
   5 to 10 years

ref
1.4 (0.57-3.44) 0.46 - -

Histology : TP1 0.414 (0.171-1.002) 0.05 - -

Histology : TP2         1.61 (0.7-3.67) 0.26 - -

Uro CCR database
(consisting of prospectively 

collected data from 24 French 
center)

- Renal cell carcinoma (all 
subtypes)

- Clinical stage cT1-cT3a
- Surgery by NSS between June 

2007 and December 2022
- Negative surgical margin
- Stage N0 / M0

- Anteriority of renal cell 
carcinoma

- Multifocal tumor
- Benign lesion
- Secondary lesion of kidney
- Stage N+
- Stage M+
- Follow up < 6 month
- Essential missing data

Inclusio
n

Exclusion
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484
485
486
487
488
489
490
491
492
493 NSS : nephron sparing surgery 
494
495
496
497

Study population
N = 2438
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