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Abstract
Aim: This study aimed to report the perioperative outcomes of off-clamp robot-assisted partial nephrectomy 
(RAPN) for multiple ipsilateral renal tumours at our Institution.

Methods: Data of consecutive patients affected by multiple ipsilateral renal tumours managed by RAPN between 
September 2018 and June 2023 were retrospectively analysed. Perioperative and post-operative data were 
collected. Eventual intra- and post-operative complications with or without readmissions (occurred within 30 days) 
were recorded and classified according to Clavien-Dindo system. Final pathology examination of excised tumours 
was performed.

Results: Twelve patients were included in the analysis. Median tumour size was 34 mm and median R.E.N.A.L. 
[(R)adius (tumour size as maximal diameter), (E)xophytic/endophytic properties of the tumour, (N)earness of 
tumour deepest portion to the collecting system or sinus, (A)nterior (a)/posterior (p) descriptor and the 
(L)ocation relative to the polar line] score was 6. Median console time was 134 min. An off-clamp approach with 
pure enucleation was possible in 20 out of 28 lesions (71.4%). Median estimated blood loss was 200 mL. No 
differences were observed in renal function both at discharge and after 30 days, with respect to baseline. No 
intraoperative complications were recorded. Post-operative complications occurred in two patients, both classified 
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as Clavien-Dindo grade 2. Positive surgical margins were reported in one case (4.5%). No local recurrence or 
metastasis were diagnosed within a median follow-up of six months.

Conclusion: Our case series showed the feasibility of off-clamp RAPN in patients with multiple ipsilateral renal 
tumours in experienced hands. Further studies with larger sample size and longer follow-up are warranted to better 
define the optimal management strategy in such an uncommon scenario.

Keywords: Off-clamp, robot-assisted partial nephrectomy (RAPN), multiple ipsilateral renal tumours

INTRODUCTION
In recent years, off-clamp robot-assisted partial nephrectomy (RAPN) has known broader diffusion and 
emerged as a promising technique in the management of complex renal masses[1-3]. Several studies have 
investigated the feasibility and the outcomes of off-clamp RAPN for single renal tumours and found no 
benefit in terms of renal function[4,5], while there remains a paucity of data regarding its application and 
outcomes in patients with multiple ipsilateral renal tumours.

The present study analysed a cohort of patients who underwent off-clamp RAPN for multiple ipsilateral 
renal tumours at our Institution and aimed to report the perioperative outcomes.

METHODS
Patients
Data of consecutive patients affected by multiple ipsilateral renal tumours managed by RAPN between 
September 2018 and June 2023 were retrospectively analysed.

Surgical technique
All patients underwent Da Vinci Xi RAPN with a transperitoneal approach. A four-arm da Vinci robot was 
set up with a 30° lens. All the 8-mm robot ports were aligned along the pararectal line. The following robotic 
instruments were used: ProGrasp forceps, monopolar curved scissors, fenestrated bipolar forceps, and a 
large needle driver. An assistant 12-mm AirSeal port (Conmed, Largo, FL, USA) was placed in the 
periumbilical position. In the case of the right-sided procedure, an additional 5-mm port was placed at the 
level of the xiphoid for managing the liver.

Once a renal tumour was identified, the renal cortex surrounding the lesion was contoured with monopolar 
energy. The lesion was excised by a combination of sharp and blunt dissection, while pursuing an 
anatomical enucleation technique whenever feasible as previously described[6]. Eventual vessels encountered 
during the dissection emerging from the resection bed were controlled by either bipolar coagulation or 
application of re-absorbable clips (i.e., Absolok, Ethicon EndoSurgery, Cincinnati, OH, USA). After 
resection was completed, renorrhaphy was modulated according to active bleeding (sutureless vs. single-
layer vs. double-layer), as previously described by our group[7]. Hemostatic agents were eventually employed 
on the basis of the surgeon’s preference.

Data collection and outcomes measurements
Preoperative variables, including age, sex, body mass index (BMI), Charlson Comorbidity index (CCI), 
haemoglobin (Hb), estimated glomerular filtration rate (eGFR), number of renal tumours, each lesion 
tumour size and R.E.N.A.L. [(R)adius (tumour size as maximal diameter), (E)xophytic/endophytic 
properties of the tumour, (N)earness of tumour deepest portion to the collecting system or sinus, (A)nterior 
(a)/posterior (p) descriptor and the (L)ocation relative to the polar line] nephrometry score[8], were collected 
at baseline. eGFR was calculated using the Modification of Diet in Renal Disease equation[9].
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Perioperative and post-operative data were collected, including console time, estimated blood loss (EBL), 
resection and suture technique for each lesion, eventual use of hemostatic agents, length of hospital stay, Hb 
at discharge, and eGFR at discharge and after 30 days. Eventual intra- and post-operative complications 
with or without readmissions (occurred within 30 days) were recorded and classified according to the 
Clavien-Dindo system[10]. Final pathology examination of excised tumours was performed to have histology, 
grading, staging and surgical margin status assigned.

Data analysis
Continuous variables were summarised using medians and interquartile ranges (IQR); frequencies and 
proportions were used to report categorical variables. Data analysis was conducted using the SPSS 21.0 
software (IBM, Armonk, NY, USA).

RESULTS
Twelve patients were included in the analysis. Table 1 shows the distribution of baseline patient 
characteristics. Based on preoperative CT scan, median tumour size was 34 mm and the median R.E.N.A.L. 
score was 6. Two patients (16.7% of cases) had a history of partial nephrectomy performed on the 
contralateral kidney (open approach in one case, pure laparoscopic in the other case). One patient had 
undergone percutaneous renal mass biopsy and enrolled for a period of active surveillance before partial 
nephrectomy.

Table 2 summarises the perioperative and post-operative outcomes. Median console time was 134 min. An 
off-clamp approach with pure enucleation was possible in 20 out of 28 lesions (71.4%). Median EBL was 
200 mL. Median Hb showed a 21.5% reduction between baseline and discharge (14.4 vs. 11.3 g/dL), while 
median eGFR showed an 8.1% reduction during the same time span considered (86 vs. 79 mL/min). No 
differences were observed in renal function both at discharge and after 30 days (79 and 80 mL/min, 
respectively), compared to baseline.

No intraoperative complications were recorded. Post-operative complications occurred in two patients 
(16.7%), both classified as Clavien-Dindo grade 2. Namely, one patient required a blood transfusion on the 
2nd post-operative day. The other patient was readmitted two weeks after surgery due to flank pain: CT 
scan revealed a 7-cm perirenal hematoma without arterial enhancement, which was managed 
conservatively.

No local recurrence or metastasis was diagnosed within a median follow-up of six months.

DISCUSSION
Multiple ipsilateral renal tumours are relatively rare, with an incidence ranging from 4.5% to 8%[11]. In this 
specific setting, a nephron-sparing approach is paramount, taking into account the high risk of ipsilateral 
and/or contralateral recurrence (described in about 5% of cases)[12,13].

RAPN is our preferred approach for managing multiple ipsilateral renal tumours. While most surgeons will 
agree on the robotic approach in this setting, the management of renal hilum remains open for debate. In 
2008, a non-ischemic technique of RAPN for hereditary multiple or small exophytic tumours was first 
described: in this case series, one patient harboured four ipsilateral renal tumours and was managed by off-
clamp RAPN without complications[14]. Another retrospective analysis of 12 patients with multiple 



Page 4 of Carilli et al. Mini-invasive Surg 2024;8:9 https://dx.doi.org/10.20517/2574-1225.2023.1327

Table 1. Clinical and demographic baseline patients characteristics

N = 12

Age (year), median (IQR) 58 (50-69)

Male 9 (75.0)Sex, n (%)

Female 3 (25.0)

BMI, median (IQR) 23.4 (21.7-24.6)

0-1 10 (83.3)CCI, n (%)

≥ 2 2 (16.7)

Preoperative Hb (g/dL), median (IQR) 14.4 (13.3-16.3)

Preoperative eGFR (mL/min), median (IQR) 86 (74-105)

2 9 (75.0)

3 2 (16.7)

Renal tumors per patient, n (%)

4 1 (8.3)

Tumor size (mm), median (IQR) 34 (27-41)

R.E.N.A.L. score, median (IQR) 6 (5-7)

No 26 (92.8)Hilar tumor, n (%)

Yes 2 (7.2)

IQR: Interquartile range; BMI: body mass index; CCI: Charlson Comorbidity index; Hb: haemoglobin; eGFR: estimated glomerular filtration rate.

Table 2. Peri- and post-operative outcomes

N = 12

Console time (min), median (IQR) 134 (98-182)

Estimated blood loss (mL), median (IQR) 200 (188-312)

Enucleation 20 (71.4)

Enucleo-resection 7 (25.0)

Resection technique, n (%)

Resection 1 (3.6)

Sutureless 4 (14.3)

Single-layer 17 (60.7)

Suture technique, n (%)

Double-layer 7 (25.0)

Hemostatic agents, n (%) 18 (64.3)

Intraoperative complications, n (%) 0 (0)

Length of hospital stay (days), median (IQR) 5 (4-6)

Hb at discharge (g/dL), median (IQR) 11.3 (10.5-13.3)

eGFR at discharge (mL/min), median (IQR) 79 (60-105)

eGFR at 30th post-operative day (ml/min), median (IQR) 80 (62-104)

Grade ≥ 2 post-operative complications, n (%) 2 (16.7)

Post-operative readmissions, n (%) 1 (8.3)

Benign 6 (21.4)Histology, n (%)

Malignant 22 (78.6)

Positive surgical margins, n (%) 1 (4.5)

IQR: Interquartile range; Hb: haemoglobin; eGFR: estimated glomerular filtration rate.

ipsilateral renal tumours managed by sequential segmental renal artery clamping RAPN showed good renal 
function preservation at five-months follow-up (-9.3% compared to baseline), without major 
complications[15]. Other recent case series have confirmed the feasibility of off-clamp RAPN for multiple 
ipsilateral renal tumours[16,17].
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The clamping of renal pedicle has been described as an independent predictor of immediate and early renal 
function impairment after partial nephrectomy[18]. This led to the development of the off-clamp RAPN[19]. 
However, randomised clinical trials comparing on-clamp vs. off-clamp RAPN have shown minimal impact 
of ischaemia on functional recovery. On the other hand, the two techniques demonstrated similar blood loss 
and complication rates[20-22].

On these bases, the question arises spontaneously: in light of the aforementioned results, why an off-clamp 
approach should be adopted? We herein provide some considerations. First, the cited results concern 
procedures performed for single renal tumours, with limited ischemia intervals (averaging 15-20 min).

The lack of trials specific of the setting of multiple ipsilateral tumours prevents us from drawing definitive 
conclusions on which is the more appropriate approach. Overall, our institutional experience led us to opt 
for an off-clamp technique whenever possible. While the benefit from this approach can be debated in the 
setting of bilateral kidney, normal renal function, and single localised tumour, we believe that the off-clamp 
approach is a good indication in the management of multiple ipsilateral tumours.

Given the consistent experience matured also in the setting of pure laparoscopy[23,24], our philosophy is even 
more extreme in this setting. Beyond the off-clamp approach, we believe that an “off-renal-hilum-
dissection” approach is key here. As such, if the avoidance of the 30-40 min of ischemia may not translate 
into any clinically relevant advantage in terms of renal function, we believe that leaving the hilum not 
dissected is a plus. This is particularly important given the non-negligible risk of re-doing partial 
nephrectomy in patients with multiple ipsilateral tumours, who, in many cases, live in the context of genetic 
syndromes. Some reports about re-doing partial nephrectomy have underlined this is a technically 
demanding procedure due to adhesions both at the level of the previously dissected hilum and at the level of 
the Gerota’s fascia[25].

When performing off-clamp RAPN, another important point is to pair it with an anatomical tumour 
excision[7]. Recent literature has shown that the amount of healthy parenchyma preserved during the 
procedure is a major predictive factor for post-operative renal function recovery, both during tumour 
excision and renorrhaphy[6,26,27]. Accordingly, most of the tumour lesions in this case series were managed by 
a pure enucleation (71%) followed by a single-layer sliding-clip renorrhaphy (61%): this approach is 
essential in the multiple ipsilateral tumours, in order to perform a “true” nephron-sparing surgery[28].

Our results were comparable with those reported in literature. In a recent retrospective multicentre study on 
61 patients affected by multiple ipsilateral tumours, RAPN (regardless of vascular hilar management) 
showed an overall post-operative complication rate of 23% (2 cases Clavien-Dindo grade > 2), and positive 
surgical margins rate of 6.5%[16]. In another single-centre retrospective study on 50 patients affected by 
multiple ipsilateral tumours, after a propensity score matching based on age, CCI, tumour size and 
nephrometric score vs. patients with a single tumour undergoing RAPN, no statistically significant 
difference was found in terms of eGFR (-6.4% in the multiple tumours group) or post-operative 
complications Clavien-Dindo grade ≥ 2 (10.2% in the multiple tumours group)[17].

We acknowledge the limitations of the study. First, the retrospective nature of the study, and the lack of a 
control group; Second, the limited sample size. Last, the short-term follow-up prevents us from any 
meaningful conclusion in terms of durability of oncological and functional outcomes.
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Nevertheless, we believe that even a single-centre experience on a small cohort of patients can add useful 
data to a literature that inevitably suffers from the rarity of such condition. We believe our results seem 
encouraging, highlighting a small impact on early renal functional outcomes from the modifications 
suggested with respect to a “conventional” technique for RAPN.

In conclusion, our case series showed the feasibility of off-clamp RAPN in patients with multiple ipsilateral 
renal tumours in experienced hands. Further studies with larger sample size and longer follow-up are 
warranted to better define the optimal management strategy in such an uncommon scenario.

DECLARATIONS
Author contributions
Study concept and design: Carilli M, Bertolo R, Bove P
Data acquisition: Carilli M, Vittori M, Iacovelli V, Antonucci M, Signoretti M, Maiorino F, Petta F
Data analysis: Carilli M, Bertolo R
Drafting of manuscript: Carilli M, Bertolo R, Vittori M
Critical revision of the manuscript: Carilli M, Bertolo R, Vittori M, Iacovelli V, Antonucci M, Signoretti M, 
Maiorino F, Petta F, Bove P

Conflict of interest
All authors declared that there are no conflicts of interest.

Availability of data and materials
Not applicable.

Financial support and sponsorship
None.

Ethical approval and consent to participate
This study was approved by the institutional research ethical committee (STS CE Lazio 1/Oss-552) and all 
related procedures were conducted in accordance with the Declaration of Helsinki. Written informed 
consent was obtained from all patients.

Consent for publication
Not applicable.

Copyright
© The Author(s) 2024.

REFERENCES
Antonelli A, Cindolo L, Sandri M, et al; AGILE Group (Italian Group for Advanced Laparo-Endoscopic Surgery). Safety of on- vs off-
clamp robotic partial nephrectomy: per-protocol analysis from the data of the CLOCK randomized trial. World J Urol 2020;38:1101-8.  
DOI  PubMed

1.     

Bertolo R, Simone G, Garisto J, et al. Off-clamp vs on-clamp robotic partial nephrectomy: Perioperative, functional and oncological 
outcomes from a propensity-score matching between two high-volume centers. Eur J Surg Oncol 2019;45:1232-7.  DOI  PubMed

2.     

Brassetti A, Cacciamani GE, Mari A, et al. On-clamp vs. off-clamp robot-assisted partial nephrectomy for cT2 renal tumors: 
retrospective propensity-score-matched multicenter outcome analysis. Cancers 2022;14:4431.  DOI  PubMed  PMC

3.     

Antonelli A, Veccia A, Francavilla S, et al. On-clamp versus off-clamp robotic partial nephrectomy: a systematic review and meta-
analysis. Urologia 2019;86:52-62.  DOI  PubMed

4.     

Shrivastava N, Sharma G, Ahluwalia P, et al; European Association of Urology Young Academic Urologists Renal Cancer Study 
Group. Off-clamp versus on-clamp robot-assisted partial nephrectomy: a systematic review and quantitative synthesis by the european 

5.     

https://dx.doi.org/10.1007/s00345-019-02879-4
http://www.ncbi.nlm.nih.gov/pubmed/31342246
https://dx.doi.org/10.1016/j.ejso.2018.12.005
http://www.ncbi.nlm.nih.gov/pubmed/37193626
https://dx.doi.org/10.3390/cancers14184431
http://www.ncbi.nlm.nih.gov/pubmed/36139591
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9496892
https://dx.doi.org/10.1177/0391560319847847
http://www.ncbi.nlm.nih.gov/pubmed/31179885


Page 7 of Carilli et al. Mini-invasive Surg 2024;8:9 https://dx.doi.org/10.20517/2574-1225.2023.132 7

association of urology young academic urologists renal cancer study group. Eur Urol Open Sci 2023;58:10-8.  DOI  PubMed  PMC
Bertolo R, Pecoraro A, Carbonara U, et al; European Association of Urology Young Academic Urologists Renal Cancer Working 
Group. Resection techniques during robotic partial nephrectomy: a systematic review. Eur Urol Open Sci 2023;52:7-21.  DOI  
PubMed  PMC

6.     

Bertolo R, Vittori M, Carilli M, Di Dio M, Bove P. Off-clamp robotic partial nephrectomy: points of technique. Urol Video J 
2023;20:100257.  DOI

7.     

Kutikov A, Uzzo RG. The R.E.N.A.L. nephrometry score: a comprehensive standardized system for quantitating renal tumor size, 
location and depth. J Urol 2009;182:844-53.  DOI  PubMed

8.     

Levey AS, Coresh J, Greene T, et al; Chronic Kidney Disease Epidemiology Collaboration. Using standardized serum creatinine 
values in the modification of diet in renal disease study equation for estimating glomerular filtration rate. Ann Intern Med 
2006;145:247-54.  DOI  PubMed

9.     

Dindo D, Demartines N, Clavien PA. Classification of surgical complications: a new proposal with evaluation in a cohort of 6336 
patients and results of a survey. Ann Surg 2004;240:205-13.  DOI  PubMed  PMC

10.     

Tsivian M, Moreira DM, Caso JR, et al. Predicting occult multifocality of renal cell carcinoma. Eur Urol 2010;58:118-26.  DOI  
PubMed

11.     

Klatte T, Patard JJ, Wunderlich H, et al. Metachronous bilateral renal cell carcinoma: risk assessment, prognosis and relevance of the 
primary-free interval. J Urol 2007;177:2081-7.  DOI  PubMed

12.     

Blute M, Thibault GP, Leibovich BC, Cheville JC, Lohse CM, Zincke H. Multiple ipsilateral renal tumors discovered at planned 
nephron sparing surgery: importance of tumor histology and risk of metachronous recurrence. J Urol 2003;170:760-3.  DOI  PubMed

13.     

Rogers CG, Singh A, Blatt AM, Linehan WM, Pinto PA. Robotic partial nephrectomy for complex renal tumors: surgical technique. 
Eur Urol 2008;53:514-21.  DOI  PubMed  PMC

14.     

Yang J, Xia JD, Xue JX, et al. Robotic-assisted partial nephrectomy with sequential clamping of segmental renal arteries for multiple 
ipsilateral renal tumors: initial outcomes. BMC Urol 2019;19:31.  DOI  PubMed  PMC

15.     

Buffi N, Uleri A, Paciotti M, et al. Techniques and outcomes of robot-assisted partial nephrectomy for the treatment of multiple 
ipsilateral renal masses. Minerva Urol Nephrol 2023;75:223-30.  DOI  PubMed

16.     

Biebel MG, Hill H, Patel B, et al. A multi-institutional matched-pair analysis of robotic partial nephrectomy for single vs multiple 
ipsilateral renal masses. J Endourol 2023;37:781-5.  DOI  PubMed

17.     

Antonelli A, Mari A, Longo N, et al; Collaborators. Role of clinical and surgical factors for the prediction of immediate, early and late 
functional results, and its relationship with cardiovascular outcome after partial nephrectomy: results from the prospective multicenter 
RECORd 1 project. J Urol 2018;199:927-32.  DOI  PubMed

18.     

Gill IS, Eisenberg MS, Aron M, et al. “Zero ischemia” partial nephrectomy: novel laparoscopic and robotic technique. Eur Urol 
2011;59:128-34.  DOI  PubMed

19.     

Anderson BG, Potretzke AM, Du K, et al. Comparing off-clamp and on-clamp robot-assisted partial nephrectomy: a prospective 
randomized trial. Urology 2019;126:102-9.  DOI  PubMed

20.     

Antonelli A, Cindolo L, Sandri M, et al; AGILE Group (Italian Group for Advanced Laparo-Endoscopic Surgery). Is off-clamp robot-
assisted partial nephrectomy beneficial for renal function? Data from the CLOCK trial. BJU Int 2022;129:217-24.  DOI  PubMed

21.     

Campbell SC, Campbell JA, Munoz-Lopez C, Rathi N, Yasuda Y, Attawettayanon W. Every decade counts: a narrative review of 
functional recovery after partial nephrectomy. BJU Int 2023;131:165-72.  DOI  PubMed  PMC

22.     

Bove P, Bertolo R, Sandri M, et al. Deviation from the protocol of a randomized clinical trial comparing on-clamp versus off-clamp 
laparoscopic partial nephrectomy (CLOCK II laparoscopic study): a real-life analysis. J Urol 2021;205:678-85.  DOI  PubMed

23.     

Bertolo R, Bove P, Sandri M, et al; AGILE Group (Italian Group for Advanced Laparoendoscopic Surgery). Randomized clinical trial 
comparing on-clamp versus off-clamp laparoscopic partial nephrectomy for small renal masses (CLOCK II laparoscopic study): a 
intention-to-treat analysis of perioperative outcomes. Eur Urol Open Sci 2022;46:75-81.  DOI  PubMed  PMC

24.     

Autorino R, Khalifeh A, Laydner H, et al. Repeat robot-assisted partial nephrectomy (RAPN): feasibility and early outcomes. BJU Int 
2013;111:767-72.  DOI  PubMed

25.     

Bertolo R, Campi R, Mir MC, et al; Young Academic Urologists Kidney Cancer Working Group of the European Urological 
Association. Systematic review and pooled analysis of the impact of renorrhaphy techniques on renal functional outcome after partial 
nephrectomy. Eur Urol Oncol 2019;2:572-5.  DOI  PubMed

26.     

Giulioni C, Di Biase M, Marconi A, et al. Clampless laparoscopic tumor enucleation for exophytic masses greater than 4 cm: is 
renorrhaphy necessary? J Laparoendosc Adv Surg Tech A 2022;32:931-7.  DOI  PubMed

27.     

Porpiglia F, Bertolo R, Amparore D, Fiori C. Nephron-sparing suture of renal parenchyma after partial nephrectomy: which technique 
to go for? Some best practices. Eur Urol Focus 2019;5:600-3.  DOI  PubMed

28.     

https://dx.doi.org/10.1016/j.euros.2023.10.001
http://www.ncbi.nlm.nih.gov/pubmed/38028236
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10630115
https://dx.doi.org/10.1016/j.euros.2023.03.008
http://www.ncbi.nlm.nih.gov/pubmed/37182118
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10172691
https://dx.doi.org/10.1016/j.urolvj.2023.100257
https://dx.doi.org/10.1016/j.juro.2009.05.035
http://www.ncbi.nlm.nih.gov/pubmed/19616235
https://dx.doi.org/10.7326/0003-4819-145-4-200608150-00004
http://www.ncbi.nlm.nih.gov/pubmed/16908915
https://dx.doi.org/10.1097/01.sla.0000133083.54934.ae
http://www.ncbi.nlm.nih.gov/pubmed/15273542
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1360123
https://dx.doi.org/10.1016/j.eururo.2010.03.011
http://www.ncbi.nlm.nih.gov/pubmed/20346577
https://dx.doi.org/10.1016/j.juro.2007.01.122
http://www.ncbi.nlm.nih.gov/pubmed/17509291
https://dx.doi.org/10.1097/01.ju.0000081422.47894.e6
http://www.ncbi.nlm.nih.gov/pubmed/12913692
https://dx.doi.org/10.1016/j.eururo.2007.09.047
http://www.ncbi.nlm.nih.gov/pubmed/17961910
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2644902
https://dx.doi.org/10.1186/s12894-019-0451-y
http://www.ncbi.nlm.nih.gov/pubmed/31053126
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6500028
https://dx.doi.org/10.23736/s2724-6051.23.05161-3
http://www.ncbi.nlm.nih.gov/pubmed/36847584
https://dx.doi.org/10.1089/end.2023.0103
http://www.ncbi.nlm.nih.gov/pubmed/37071188
https://dx.doi.org/10.1016/j.juro.2017.11.065
http://www.ncbi.nlm.nih.gov/pubmed/29154848
https://dx.doi.org/10.1016/j.eururo.2010.10.002
http://www.ncbi.nlm.nih.gov/pubmed/20971550
https://dx.doi.org/10.1016/j.urology.2018.11.053
http://www.ncbi.nlm.nih.gov/pubmed/30659901
https://dx.doi.org/10.1111/bju.15848
http://www.ncbi.nlm.nih.gov/pubmed/35835519
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10087004
https://dx.doi.org/10.1097/ju.0000000000001417
http://www.ncbi.nlm.nih.gov/pubmed/33035141
https://dx.doi.org/10.1016/j.euros.2022.10.007
http://www.ncbi.nlm.nih.gov/pubmed/36506251
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9732468
https://dx.doi.org/10.1111/j.1464-410x.2013.11800.x
http://www.ncbi.nlm.nih.gov/pubmed/23578234
https://dx.doi.org/10.1016/j.euo.2018.11.008
http://www.ncbi.nlm.nih.gov/pubmed/31412012
https://dx.doi.org/10.1089/lap.2021.0815
http://www.ncbi.nlm.nih.gov/pubmed/35443800
https://dx.doi.org/10.1016/j.euf.2017.08.006
http://www.ncbi.nlm.nih.gov/pubmed/28869203
https://bjui-journals.onlinelibrary.wiley.com/doi/10.1111/bju.15503
https://pubmed.ncbi.nlm.nih.gov/34086393/

