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Endoscopic Ablation of Upper Tract Urothelial Carcinoma: A Report of Two Cases 
with Long Disease Recurrence-Free Periods
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ABSTRACT
Upper tract urothelial carcinoma (UTUC) is a relatively 
rare disease that accounts for 5% to 10% of all urothelial 
carcinomas (UCs). Radical nephroureterectomy (RNU) 
with a bladder cuff is the current gold standard for the 
management of UTUC; however, endoscopic ablation 
is also an option for low-risk UTUC to preserve kidney 
function. Herein, we present two cases of solitary 
kidney with a right lower ureteral tumor. Both patients 
underwent left RNU in the past. An 82-year-old man 
with a right ureteral tumor whose histopathological 
examination revealed low-grade UC. Laser ablation was 
performed with ureteroscopy, and there was no recur-
rence for 7 years after treatment. A 67-year-old woman 
with a right lower ureteral tumor whose histopathologi-
cal examination also revealed low-grade UC. Laser 
ablation was performed, and there was no recurrence for 
5 years after the treatment. We closely followed-up our 
two patients after RNU. This allowed for early detection 
of tumor recurrence, after which we could perform laser 
ablation therapy.
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Upper tract urothelial carcinoma (UTUC) is relatively 
rare. Radical nephroureterectomy (RNU) with a bladder 
cuff is the current gold standard for the management 
of UTUC, but endoscopic ablation is also an option for 
low-risk UTUC to preserve kidney function. The ad-
vances in laser technology led to increased acceptance 
of minimally invasive techniques in the management 
of UTUC.1 Endoscopic management of UTUC is 
characterized by better postoperative renal function, 
shorter hospitalization, and lower complication rates 

when compared to RNU.2, 3 Previously, the indications 
were limited to patients with a solitary kidney, bilateral 
tumors, and high-risk patients for surgery; however, 
kidney-sparing surgery (KSS) such as endoscopic 
ablation for low-risk UTUC was given a “strong recom-
mendation” grade in the 2020 European Association 
of Urology (EAU) guidelines.4 However, there is a risk 
of tumor recurrence and progression with endoscopic 
management due to factors, such as the possibility that 
tumor risk stratification consisting of tumor biopsies and 
imaging studies, may not be appropriate. Additionally, 
long-term outcomes after ablation therapy and the ap-
propriate ablation method remain unclear, and protocols 
for postoperative follow-up have not been established. 
In this study, we encountered two rare cases of UTUC 
with asynchronous recurrence in the contralateral ureter 
after surgery. The two patients with recurrent tumors 
were treated endoscopically and survived without recur-
rence. Here, we discuss endoscopic ablation for low-risk 
UTUCs based on the two cases we have experienced.

PATIENT REPORT
Case 1
An 82-year-old man was found to have microhematuria. 
CT urography (CTU) and retrograde pyelography 
revealed a tumor in the left renal pelvis, and the patient 
underwent left RNU. Histopathological examination 
of the resected specimen revealed low-grade urothelial 
carcinoma (UC), pTaN0M0, Stage0a. Seven years later, 
a papillary tumor, 5 mm in diameter, was detected in 
the right intramural ureter. Transurethral resection of 
the ureteral tumor was performed. The histopathologi-
cal findings indicated low-grade UC and pTaN0M0, 
Stage0a. Three months after surgery, a right ureteros-
copy was performed to check for recurrence. After 
confirming that there were no tumors in the bladder, 
retrograde urography of the right ureter was performed, 
which showed no defect in the right ureter. The lower 
ureter was observed using a 6.5 Fr rigid ureteroscope 
(Richard Wolf GmbH. Knittlingen, Germany) and no 
neoplastic lesions were observed. We then observed 
from the middle ureter to the renal pelvis using an 8.4 
Fr flexible uretero renoscope URF-V3 (Olympus Corp. 
Tokyo, Japan), and a 2–3 mm in diameter, was found in 

Patient ReportYonago Acta Medica 2022;65(2):171–175 doi: 10.33160/yam.2022.05.005

Corresponding author: Masashi Honda, MD, PhD
honda@tottori-u.ac.jp
Received 2022 March 4
Accepted 2022 April 4
Online published 2022 April 23
Abbreviations: CT, computed tomography; CTU, CT urography; 
EAU, European Association of Urology; KSS, kidney-sparing 
surgery; RNU, radical nephroureterectomy; UC, urothelial carci-
noma; UTUC, upper tract urothelial carcinoma

https://doi.org/10.33160/yam.2022.05.005
mailto:honda@tottori-u.ac.jp


172

H. Yamane et al.

© 2022 Tottori University Medical Press

the renal pelvis. A tumor biopsy was performed, and the 
histopathological finding indicated low-grade UC (Fig. 
1A). We then performed laser ablation with a 200-μm 
laser fiber connected to VersaPluse (Lumenis, Yokneam 
Illit, Israel). We used Holmium /yttrium-aluminum-
garnet (Ho:YAG) laser for tumor ablation. The laser 
power was started at a low power and finally set to 0.6 
J and 10 Hz. During ablation therapy, the tumor was 
evaporated from the surface to the base (Figs. 2A and 
B). After ablation, tissue biopsy of the base of the tumor 
was performed to confirm that there were no malignant 
findings. The operation was finally completed with 
placement of a 6 Fr ureteral stent. Thereafter, we fol-
lowed up the patient with urine cytology and cystoscopy 
every 3 months. CTU was performed every 3 months 
for the first year, every 6 months for the next 3 years, 
and once a year after the fifth year. We performed ure-
teroscopy at 3 months and 6 months after surgery, and 
every 6 months until the fifth year. Seven years after 
surgery, there was no evidence of recurrence.

Case 2
A 67-year-old woman presented with low back pain, 
and contrast-enhanced computed tomography indicated 
a left lower ureteral tumor. She underwent left RNU. 
The histopathological findings were low-grade UC 
and pTaN0M0, Stage0a. Two years later, computed 
tomography (CT) revealed a space-occupying lesion 
in the right lower ureter. Right ureteroscopy revealed a 
papillary tumor, 10 mm in diameter, in the right lower 
ureter. A biopsy of the tumor was performed, and the 
histopathological results indicated low-grade UC (Fig. 

1B). Transurethral laser ablation was then performed. 
Ablation was performed using the same equipment 
and laser settings as those in Case 1. After ablation, 
tissue biopsy of the base of the tumor was performed to 
confirm that there were no malignant findings (Figs. 2C 
and D). Postoperative follow-up was performed using 
the same protocol as in Case 1. Five years after surgery, 
there was no evidence of recurrence.

DISCUSSION
UTUC is a relatively rare disease, accounting for 5% to 
10% of all UC cases. The common age range was 50–70 
years. It is estimated that UTUC is more than twice as 
likely to occur in men than women. The incidence of 
ureteral tumors is estimated to be one-fourth that of 
renal pelvic tumors.5 UTUC often occurs unifocal, but 
multifocal tumors are found in approximately 10–20% 
of cases.6 Risk factors for the progression of cancer 
include smoking, drugs, chronic infections, exposure to 
chemical carcinogens, and occupational carcinogens.6, 7

The standard treatment for UTUC is RNU with 
bladder cuff. However, there are some reports that endo-
scopic ablation therapy is comparable to RNU in con-
trolling cancer in low-risk UTUC.8 The 2020 edition of 
the EAU guidelines defines low-risk UTUC as one that 
meets all of the following elements: unifocal disease, 
tumor size < 2 cm, negative for high-grade cytology, 
low-grade URS biopsy, and no invasive aspect on CT. 
The recommended grade for KSS, such as endoscopic 
ablation of low-risk UTUC, is a strong recommendation 
in the 2020 EAU guidelines.4 However, endoscopic 
ablation is still not a standard treatment in Japan, and 

Fig. 1. Pathological findings of urothelial carcinoma. A: Pathological finding of ureteroscopic tissue biopsy of a renal pelvic tumor 
showing no submucosal invasion, diagnosed as low-grade urothelial carcinoma. Bar = 50 μm (Case 1). B: Pathological finding of ure-
teroscopic tissue biopsy of a ureteral tumor showing no submucosal invasion, diagnosed as low-grade urothelial carcinoma. Bar = 100 
μm (Case 2).
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is currently only used in cases such as solitary kidneys 
or high risk for RNU. The 2014 edition of the Japanese 
Urological Association’s guidelines gives endoscopic 
treatment for UTUC a grade C1 recommendation. KSS 
can preserve renal function, thereby reducing the risk of 
cardiovascular death caused by chronic kidney disease.9 
Therefore, KSS is an important treatment strategy for 
UTUC. The main problem with the KSS is local recur-
rence. Ng Chieng et al. reported a high local recurrence 
rate of 46% at a mean follow-up time of 4.9 months 
after endoscopic treatment.10 The risk of intravesical 
recurrence after treatment of UTUC is relatively high 
(30–40%), whereas the recurrence rate in the contralat-
eral upper urinary tract, as observed in our two cases, 
is rare (2–6%).11 Moreover, there are still some issues to 
be discussed. The problems associated with endoscopic 
ablation are that there is no reliable follow-up protocol 
after ablation, the appropriate ablation method and long-
term outcomes after treatment are still unclear, and it 
may be difficult to make an accurate preoperative tumor 
risk diagnosis.

Urine cytology, cystoscopy, and computed 
tomography are used to diagnose UTUC, and tissue 
biopsy under ureteroscopy is necessary for pathological 

diagnosis. Nevertheless, tumor risk stratification, 
consisting of tumor biopsies and imaging studies, may 
not be appropriate. The sensitivity of CTU for UTUC 
was 92% and the specificity was 95%; however, it was 
difficult to detect small or flat tumors. The sensitivity of 
urinary cytology for UTUC is approximately 67–76%.12 
The concordance rate between endoscopic biopsy and 
final pathology of 66% for low-grade cases and 97% for 
high-grade cases.13

Lasers mainly used in endoscopic ablation are 
Ho: YAG, thulium YAG (Tm: YAG), and neodymium 
YAG (Nd: YAG). Ho: YAG is characterized by a longer 
wavelength and less tissue penetration. Tm: YAG has 
a shallow depth of penetration (about 0.1–0.2 mm) 
compared to Ho: YAG (approximately 0.3–0.4 mm), 
showing good coagulation and hemostasis ability. Nd: 
YAG has deep tissue penetration, which is a good option 
for tissue coagulation, but may increase its associated 
complications.14 Tada et al. reported the appropriate 
laser selection for ablation for UTUC.13 They used Nd: 
YAG for large tumors (> 2 cm) and Ho: YAG for small 
tumors (< 2 cm), and reported recurrence-free survival 
(RFS) at 1, 2, and 3 years after the first operation were 
80%, 60%, and 60%, respectively.15 Our endoscopic 

Fig. 2. Ureteroscopic findings. A: Ureteroscopic findings showing papillary tumors (white arrows) 2–3 mm in diameter in the renal 
pelvis (Case 1). B: After laser ablation of the tumor under ureteroscopy (Case 1). C: Ureteroscopy showing a papillary tumor (yellow 
arrow) in the lower ureter (Case 2). D: After laser ablation of the tumor under ureteroscopy (Case 2).
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ablation therapy protocol was as follows: First, the su-
perficial layer of the tumor in the ureter or renal pelvis 
is evaporated with a Ho: YAG laser (energy 0.6 J, rate: 
10 Hz). Subsequently, we confirmed that there was no 
residual tumor and performed biopsy of the tumor base.

Several studies have reported the long-term results 
of endoscopic ablation therapy for UTUC. Shvero et al. 
reported 59 patients with low-grade UTUC who un-
derwent endoscopic ablation therapy. They performed 
the mean number of 5.5 ureteroscopies over a median 
follow-up of 22 months for the patients, of which 74.1% 
had recurrence, and the mean time to recurrence was 
6.5 months. However, most patients (93.2%) did not 
experience disease progression. They also reported that 
tumors located in the renal pelvis and multifocality were 
significant predictors of the time to local recurrence. 
Moreover, they also examined the relationship between 
tumor size and local recurrence rate and found no sig-
nificant association between them at tumor size cutoffs 
of 1, 2, and 3 cm. However, larger tumors showed a 
trend toward a shorter time to recurrence.16 Scotland 
et al. reported that after endoscopic treatment of low-
grade tumors with a diameter greater than 2 cm, 90.5% 
of patients had tumor recurrence at a median follow-
up of 43 months, 31.7% had an increase in grade, and 
20% of patients eventually underwent RNU.17 In our 
studies, the close follow-up after RNU allowed for early 
detection of recurrence, so we could treat the tumors 
with laser ablation when they were small (Case 1: 2–3 
mm, Case 2: 10 mm). This may be the reason why our 
patients have remained recurrence-free for a long time.

Although there is no reliable protocol for follow-up 
after endoscopic treatment, several reports recommend 
follow-up with urine cytology, ureteroscopy, cystoscopy, 
and CTU every 3 months for 2 years, every 6 months 
from 3 to 5 years, and every year after 5 years.18, 19 In 
particular, ureteroscopy is required every 3 months for 
the first 2 years after treatment. In this study, we fol-
lowed up the patient with urine cytology and cystoscopy 
every 3 months. CTU was performed every 3 months 
for the 1st year, every 6 months for the next 3 years, and 
once a year after the 5th year. We performed ureteros-
copy at 3 months and 6 months after surgery, and every 
6 months until the 5th year. As Shvero et al. reported 
that the mean time to recurrence was 6.5 months, our 
protocol also seems to be appropriate because we have 
sufficient follow-up for 6 months after surgery.16

We report two cases of UTUC treated by endo-
scopic ablation, which had long-term tumor control. 
Cases 1 and 2 were recurrence-free after endoscopic 
treatment for 7 and 5 years, respectively. A high quality 
of life (QOL) has been maintained because they can 

avoid postoperative dialysis, which would deeply impact 
daily life. Endoscopic ablation therapy can be expected 
to maintain good outcomes and a high QOL for selected 
patients, such as those with low-risk UTUC.

Acknowledgments: The authors thank the patient for allowing us 
to publish this case report.

The authors declare no conflict of interest.

REFERENCES
 1 Bader MJ, Sroka R, Gratzke C, Seitz M, Weidlich P, Staehler 

M, et al. Laser therapy for upper urinary tract transitional 
cell carcinoma: indications and management. Eur Urol. 
2009;56:65-71. DOI: 10.1016/j.eururo.2008.12.012,  PMID: 
19108945

 2 Gadzinski AJ, Roberts WW, Faerber GJ, Wolf JS Jr. Long-
term outcomes of nephroureterectomy versus endoscopic 
management for upper tract urothelial carcinoma. J Urol. 
2010;183:2148-53. DOI: 10.1016/j.juro.2010.02.005,  PMID: 
20399468

 3 Wen J, Ji ZG, Li HZ. Treatment of upper tract urothelial car-
cinoma with ureteroscopy and thulium laser: a retrospective 
single center study. BMC Cancer. 2018;18:196. DOI: 10.1186/
s12885-018-4118-y,  PMID: 29454319

 4 Rouprêt M, Babjuk M, Burger M, Capoun O, Cohen D, 
Compérat EM, et al. European Association of Urology 
Guidelines on upper urinary tract urothelial carcinoma: 
2020 update. Eur Urol. 2021;79:62-79. DOI: 10.1016/
j.eururo.2020.05.042,  PMID: 32593530

 5 Hu b e n R P, M o u n z e r A M , Mu r p h y G P. Tu m o r 
grade and stage as prognost ic var iables in upper 
t ract urothelial tumors. Cancer. 1988;62:2016-20. 
DOI: 10.1002/1097-0142(19881101)62:9<2016::AID-
CNCR2820620924>3.0.CO;2-G,  PMID: 3167813

 6 Green DA, Rink M, Xylinas E, Matin SF, Stenzl A, Roupret 
M, et al. Urothelial carcinoma of the bladder and the upper 
tract: disparate twins. J Urol. 2013;189:1214-21. DOI: 10.1016/
j.juro.2012.05.079,  PMID: 23023150

 7 Colin P, Koenig P, Ouzzane A, Berthon N, Villers A, Biserte 
J, et al. Environmental factors involved in carcinogenesis of 
urothelial cell carcinomas of the upper urinary tract. BJU Int. 
2009;104:1436-40. DOI: 10.1111/j.1464-410X.2009.08838.x,  
PMID: 19689473

 8 Cutress ML, Stewart GD, Zakikhani P, Phipps S, Thomas 
BG, Tolley DA. Ureteroscopic and percutaneous management 
of upper tract urothelial carcinoma (UTUC): systematic 
review. BJU Int. 2012;110:614-28. DOI: 10.1111/j.1464-
410X.2012.11068.x,  PMID: 22471401

 9 Zhang J, Yang F, Wang M, Niu Y, Chen W, Xing N. Compari-
son of radical nephroureterectomy and partial ureterectomy 
for the treatment of upper tract urothelial carcinoma. BioMed 
Res Int. 2018;2018:1-7. DOI: 10.1155/2018/2793172,  PMID: 
29854736

 10 Ng Chieng Hin J, Hettiarachchilage D, Gravestock P, Rai 
B, Somani BK, Veeratterapillay R. Role of ureteroscopy 
in treatment of upper tract urothelial carcinoma. Curr Urol 
Rep. 2021;22:49. DOI: 10.1007/s11934-021-01065-7,  PMID: 
34622345

https://doi.org/10.1016/j.eururo.2008.12.012
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19108945?dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19108945?dopt=Abstract
https://doi.org/10.1016/j.juro.2010.02.005
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20399468?dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20399468?dopt=Abstract
https://doi.org/10.1186/s12885-018-4118-y
https://doi.org/10.1186/s12885-018-4118-y
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29454319?dopt=Abstract
https://doi.org/10.1016/j.eururo.2020.05.042
https://doi.org/10.1016/j.eururo.2020.05.042
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32593530?dopt=Abstract
https://doi.org/10.1002/1097-0142(19881101)62:9<2016::AID-CNCR2820620924>3.0.CO;2-G
https://doi.org/10.1002/1097-0142(19881101)62:9<2016::AID-CNCR2820620924>3.0.CO;2-G
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=3167813?dopt=Abstract
https://doi.org/10.1016/j.juro.2012.05.079
https://doi.org/10.1016/j.juro.2012.05.079
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23023150?dopt=Abstract
https://doi.org/10.1111/j.1464-410X.2009.08838.x
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19689473?dopt=Abstract
https://doi.org/10.1111/j.1464-410X.2012.11068.x
https://doi.org/10.1111/j.1464-410X.2012.11068.x
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22471401?dopt=Abstract
https://doi.org/10.1155/2018/2793172
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29854736?dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29854736?dopt=Abstract
https://doi.org/10.1007/s11934-021-01065-7
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34622345?dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34622345?dopt=Abstract


175

Endoscopic ablation of UTUC

© 2022 Tottori University Medical Press

 11 Habuchi T. Origin of multifocal carcinomas of the bladder 
and upper urinary tract: molecular analysis and clinical 
implications. Int J Urol. 2005;12:709-16. DOI: 10.1111/j.1442-
2042.2005.01155.x,  PMID: 16174043

 12 Territo A, Gallioli A, Meneghetti I, Fontana M, Huguet 
J, Palou J, et al. Diagnostic ureteroscopy for upper tract 
urothelial carcinoma: friend or foe? Arab J Urol. 2021;19:46-
58. DOI: 10.1080/2090598X.2021.1883810,  PMID: 33763248

 13 Subiela JD, Territo A, Mercadé A, Balañà J, Aumatell J, 
Calderon J, et al. Diagnostic accuracy of ureteroscopic biopsy 
in predicting stage and grade at final pathology in upper 
tract urothelial carcinoma: systematic review and meta-
analysis. Eur J Surg Oncol. 2020;46:1989-97. DOI: 10.1016/
j.ejso.2020.06.024,  PMID: 32674841

 14 Bozzini G, Gastaldi C, Besana U, Calori A, Casellato S, 
Parma P, et al. Thulium-laser retrograde intra renal ablation 
of upper urinary tract transitional cell carcinoma: an ESUT 
Study. Minerva Urol Nephrol. 2021;73:114-21. DOI: 10.23736/
S2724-6051.20.03689-9,  PMID: 32026668

 15 Tada Y, Yokomizo A, Koga H, Seki N, Kuroiwa K, Tatsugami 
K, et al. Transurethral endoscopic treatment of patients with 
upper tract urothelial carcinomas using neodymium-YAG 
and/or holmium-YAG laser ablation. BJU Int. 2010;106:362-6. 
DOI: 10.1111/j.1464-410X.2009.09131.x,  PMID: 20201842

 16 Shvero A, Abu-Ghanem Y, Laufer M, Dotan ZA, Zilberman 
DE, Mor Y, et al. Endoscopic treatment for large multifocal 
upper tract urothelial carcinoma. J Urol. 2021;205:1039-46. 
DOI: 10.1097/JU.0000000000001505,  PMID: 33216692

 17 Scotland KB, Kleinmann N, Cason D, Hubbard L, Tanimoto 
R, Healy KA, et al. Ureteroscopic management of large ≥2 
cm upper tract urothelial carcinoma: A comprehensive 23-
year experience. Urology. 2018;121:66-73. DOI: 10.1016/
j.urology.2018.05.042,  PMID: 29964129

 18 Maruyama Y, Araki M, Wada K, Yoshinaga K, Mitsui Y, 
Sadahira T, et al. Long-term ureteroscopic management 
of upper tract urothelial carcinoma: 28-year single-centre 
experience. Jpn J Clin Oncol. 2021;51:130-7. DOI: 10.1093/
jjco/hyaa132,  PMID: 32715306

 19 Rouprêt M, Babjuk M, Compérat E, Zigeuner R, Sylvester R, 
Burger M, et al.; European Association of Urology. European 
guidelines on upper tract urothelial carcinomas: 2013 update. 
Eur Urol. 2013;63:1059-71. DOI: 10.1016/j.eururo.2013.03.032,  
PMID: 23540953

https://doi.org/10.1111/j.1442-2042.2005.01155.x
https://doi.org/10.1111/j.1442-2042.2005.01155.x
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16174043?dopt=Abstract
https://doi.org/10.1080/2090598X.2021.1883810
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33763248?dopt=Abstract
https://doi.org/10.1016/j.ejso.2020.06.024
https://doi.org/10.1016/j.ejso.2020.06.024
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32674841?dopt=Abstract
https://doi.org/10.23736/S2724-6051.20.03689-9
https://doi.org/10.23736/S2724-6051.20.03689-9
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32026668?dopt=Abstract
https://doi.org/10.1111/j.1464-410X.2009.09131.x
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20201842?dopt=Abstract
https://doi.org/10.1097/JU.0000000000001505
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33216692?dopt=Abstract
https://doi.org/10.1016/j.urology.2018.05.042
https://doi.org/10.1016/j.urology.2018.05.042
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29964129?dopt=Abstract
https://doi.org/10.1093/jjco/hyaa132
https://doi.org/10.1093/jjco/hyaa132
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32715306?dopt=Abstract
https://doi.org/10.1016/j.eururo.2013.03.032
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23540953?dopt=Abstract

