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Purpose of review

This review provides an overview of the recent publications on kidney-sparing-surgery (KSS) for upper tract
urothelial carcinoma (UTUC), an alternative to radical nephroureterectomy (RNU) for an increasing number

of indications

Recent findings

Recent studies highlight comparable survival outcomes between KSS [ureterorenoscopy with tumour
ablation (URS) or segmental ureteral resection (SUR)] and RNU, even in high-risk UTUC patients. KSS has
shown fo preserve renal function without significantly compromising oncologic control in appropriately
selected patients. Included literature also researched surgical complications, surveillance strategies, such as
second-look ureteroscopy, and comparative cost analyses.

Summary

Over the past two and a half years, studies have emphasized the growing usage of URS and SUR in
treating selected UTUC patients. Recent literature has remarkably included relatively large numbers of
typically high-risk patients with features such as high-grade tumours, stage >Ta, multifocality, and
hydronephrosis with acceptable results. Further research should expand on the different indications for KSS,
its postoperative surveillance and comparative economic analyses.
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Upper tract urothelial carcinoma (UTUC) is a rare
disease with an annual incidence of up to two per
100 000 individuals in Western countries [1]. Treat-
ment of nonmetastatic UTUC can be determined
using the risk-stratification provided by the Euro-
pean Association of Urology (EAU) Guidelines on
UTUC |2]. For low-risk disease, the EAU Guidelines
recommend treatment by kidney-sparing surgery
(KSS). Additionally, these recommendations can
extend to patients with high risk UTUC in case of
an impaired renal function or solitary kidney, to
preserve renal units and prevent dialysis. Manage-
ment of UTUC by means of KSS, such as segmental
ureter resection (SUR), ureterorenoscopy (URS), or
percutaneous tumour resection (PCTR), can provide
survival rates comparable to radical nephroureter-
ectomy (RNU).

Over the past decades, there has been a notable
increase in the number of patients treated
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endoscopically. A 14-year epidemiological study of
the German cancer registry showed an increase of
management with URS of 61% for tumours in the
renal pelvis and 108% of ureteral tumours. Similarly,
the number of SURs has increased by 65%. Addi-
tionally, the mean age of patients undergoing URS
for UTUC has risen significantly. The ratio of RNU to
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Upper tract urothelial carcinoma

KEY POINTS

o Kidney-sparing-surgery (KSS) is applied for a growing
number of patients with upper tract urothelial
carcinoma, also for those with high-risk disease.

o KSS preserves renal function effectively with no major
compromise in oncologic control in selected patients.

e Results on the relevance of second-look ureteroscopy
post-KSS are nonconclusive.

endoscopic therapy shifted from 5.1:1 in 2006 to
2.5:1in 2019 in Germany [3]. Itis reported that 76%
of low-risk tumours are treated using KSS, and 19%
of high-risk tumours are managed similarly, with
an overall adherence rate to guideline recommen-
dations for endoscopic treatment of 51% [4,5].
While KSS offers the clear benefit of preserving renal
units and renal function, it is associated with higher
rates of ipsilateral and intravesical recurrence com-
pared to RNU and comes at the cost of regular
endoscopic follow-up procedures under anaesthesia
[6-9,10%].

The goal of this review is to provide a compre-
hensive overview of the publications on KSS of the
last 2.5 years for patients with UTUC to inform read-
ers on the new additions to the body of literature on
this rare disease.

METHODS

For this review, we included papers from peer-
reviewed journals and published in English, consist-
ing of original patient data concerning KSS for
UTUC published between 01-01-2022 and 01-06-
2024. We focused on papers providing information
on survival outcomes, complications, surveillance
and economic burden of patients treated by KSS vs.
RNU. We excluded review papers and case reports.

An extensive literature search was conducted on
3 June 2024 by an experienced medical librarian and
encompassed four major medical databases; MED-
LINE (Ovid), Embase (Ovid), the Cochrane Library,
and Web of Science and was made by an experienced
medical librarian (F.J.). We employed a combination
of search terms, including “Kidney-sparing surgery”
and its synonyms, as well as “UTUC” and its syno-
nyms’, duplicated papers were removed, and the
remaining papers were exported into EndNote.

In total, 512 titles and abstracts were screened
for eligibility of which we reviewed the full text of 74
papers. Titles and abstracts as well as the selected full
text papers were independently reviewed by two
reviewers (O.F. and H.S.) using the Rayyan screening
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tool [11]. A total of 22 papers were included in this
review, all of them observational studies.

To create an overview of the survival outcomes
of patients treated by KSS, including endoscopic
treatment and segmental resection, we abstracted
data on patient characteristics (age and sex), tumour
characteristics (stage, grade, size, focality and signs
of hydronephrosis on imaging), type of treatment
(SUR, PCTR, URS and RNU),and the survival out-
comes [recurrence-free survival (REFS), intravesical-
RFS (IV-RES), upper tract RFS (UT-RFS), progression-
free survival (PFS), metastasis-free survival (MFS),
RNU-free survival (RNU-ES), overall survival (OS),
cancer-specific survival (CSS)]. Additionally, we
abstracted data from included papers to create an
overview of known complications after URS for
UTUC and the post-KSS surveillance. For the post-
KSS surveillance we abstracted data regarding the
second-look URS and the timing of recurrences
during surveillance.

RESULTS

(Comparative) survival outcomes of kidney-
sparing-surgery

In total, 17 studies examining recurrences, progres-
sion, OS and/or CSS following KSS for UTUC were
identified. Twelve out of 17 studies comparing these
outcomes to a cohort treated with RNU.

Patient, treatment, and tumour characteristics
from these studies are detailed in Table 1. Since KSS
encompasses several essentially different surgical
procedures (URS, PCTR, SUR), the results are pre-
sented per treatment modality. The averages of the
age of patients in the included studies at UTUC
diagnosis were 64 years or older, with a majority
being male. Tumour characteristics varied across
cohorts, which in turn influenced the indication
for KSS; however, these indications were rarely
specified in the articles. Survival outcomes are pre-
sented in Table 2. The average (mean or median)
duration of follow-up since surgery varied between
17 and 138 months. To better analyse the associa-
tion between treatment and outcome, eight studies
used patient matching on baseline covariates: pro-
pensity score matching (PSM) was applied in five
studies [10%,12,13%,14",135], score overlap weighting
(PSOW) in two studies [16,17"], and inverse proba-
bility of treatment weighting (IPTW) by Shen et al.
[18].

URS with tumour laser ablation was the predom-
inant KSS modality in six of the included studies.

The tumour grade ranged from 26% to 54% low-
grade tumours and 18% to 74% high-grade tumours.
The percentage of patients with Ta-stage tumours
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Table 1. Patient, treatment and tumour characteristics

No of patients

Age Male Low High Tumour Unifocal  Multifocal Hydro-
Reference URS SUR PCTIR RNU (years) % grade % grade % G1% G2% G3% Ta % % >T1% Tis % size (cm) % % nephrosis %
Studies mainly detailing treatment with URS
Baboudijian KSS 60 74 83 50 30 NR NR NR 5.0 <2.0 43% 62 38 30
2023 [2¢] >2.0 43%
Chen 2024 [15] RNU 13 68 62 47 53 55 45 <2.0 48% 47 53 56
>2.0 52%
KSS 103 73 69 54 46 62 38 <1.0 54% 39 62 77
>2.0 46%
Chen 2023 [25] KSS 274 5 70 43 34 42 42 1.1 <2.0 88% 48 45 52
>2.012%
Shen 2022 [18] RNU 42 69 45 40 60 74 26 >3.0 36% 0 100 79
KSS 23 66 47 26 74 61 39 >3.0 18% 26 74 30
Tsujino 2023 [22] RNU 108 71 69 21 79 32 58 9.3 NR 84 16 NR
KSS 35 73 66 46 54 63 26 11 NR 60 40 NR
Ye 2023 []4-] RNU 397  40-59 20%; 61 47 32 65 30 50 <2.0 58% NR NR NR
60-79 50%; >2.0 42%
>80 30%
KSS 397 40-59 13%; 65 47 18 70 26 3.5 <2.061% NR NR NR
60-79 59%; >2.0 38%
>80 29%
Studies detailing treatment with SUR
Abrate 2022 [19] RNU 150 80 72 2.7 34 64 43 56 NR 64 36 59
KSS 27 80 63 3.8 19 77 56 44 NR 82 18 71
Llee 2024 [21] RNU 127 67 77 44 54 12 24 61 1.6 3.1 NR NR NR
KSS 46 65 85 54 39 24 20 50 6.5 1.7 NR NR NR
Masson-Lecomte KSS 55 73 73 28 66 10 25 58 47 21 28 0.3 2.6 95 4.5 74
2022 [34]
Paciotti 2023 RNU 9016 72 62 14 35 38 16 <2.0 25% NR NR NR
[é] >2.0 56%
KSS 4045 72 39 17 31 42 13 <2.0 35% NR NR NR
>2.0 36%
Yang Qiv 2023 RNU 1844 <70 37%; 60 8.6 79 NR NR NR NR <2.023% NR NR NR
3% >70 63% >2.076%
KSS 664 <70 34%; 68 18 83 NR NR NR NR <2.0 36% NR NR NR
>70 66% >2.0 63%
Wei 2023 [35] KSS 20 64 75 50 50 60 5 35 <2.0 20% NR NR 100
>2.0 80%
Studies detailing various KSS treatment modalities
Hendriks 2022 RNU 97 69 69 32 73 51 17 33 <2.0 30% 80 11 49
[10% 2.0 70%
KSS n=89 NR NR NR 68 76 75 25 87 45 9.0 <2.0 54% 82 5.6 26
>2.0 46%
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Upper tract urothelial carcinoma

°§ undergoing URS ranged from 32% to 70%, multi-
$élv 255 ¢ ¢ ¢ focal disease ranged from 38% to 74%, and hydro-
e nephrosis was observed in 30% to 77%. IV-RFS was
_ reported in three studies, with 5S-year rates ranging
E\u e - m w6 = o« from 69% to 75%. Comparison between URS and
§° R RNU did not reveal statistically significant differ-
ences in IV-RFS or overall RES. OS was reported in
Tl oo e e e four of the six URS studies, with 5-year OS rates
- I S ranging from 57% to 95%. Comparative analysis
found no differences in survival outcomes between
HE R I T KSS and URS in all, but one study: Ye et al. reported a
58(%2 3588 ° ~ significant difference in OS and CSS between the
| YRR URS and RNU cohort. This study, which included
397 patients in each treatment arm and used PSM for
5 Q@ 2N comparison, found a 5-year OS of 80% for RNU and
- 66% for KSS (P < 0.001), and a 5-year CSS of 94% for
2 RNU and 83% for URS (P < 0.001). Further stratifi-
Fle g8 ©°© g g cation by tumour grade and stage in their study
. showed comparable tumour control between URS
=3 &8&& > 8 R and RNU for low-grade, nonmuscle-invasive ure-
. teral tumours only.
2 -~ - o Six studies reported on the outcomes of SUR.
oo Patients treated with SUR generally had a high-grade
?3\" S tumour (range 31-85%) and a high proportion of
. invasive disease (T2 or higher: 13% to 50%). Focality
& N was rarely reported. Hydronephrosis, noted in three
. studies, was present in 71% to 100% of patients
5 TR undergoing SUR. The 5-year IV-RFS for SUR ranged

from 41% to 55%. Two studies compared IV-RFS
between SUR and RNU, with no significant differ-
ence observed. No differences were found for CSS

High
grade %

KSS, kidney-sparing surgery; mm, millimetre; NR, not reported; PCTR, percutaneous tumour resection; RNU, radical nephroureterectomy; SUR, segmental ureteral resection; URS, ureterorenoscopic tumour ablation. Totals

R =5 5 8
(two comparative studies) or PFS (one comparative
3 E study). Four studies compared OS between SUR and
- o o KSS, finding no significant differences, with S-year
oo oo OS ranging from 51% to 70%.
3 2 Five studies grouped various KSS modalities or
= |8 KRR K did not specify the type of surgery. Notably, only
_ R one of these studies reported differences in out-
% § EE §§ comes. Hendriks et al. described a higher rate of
. . . - . A pA intravesical recurrences during follow-up in patients
°eoee N oy treated with KSS, but this did not lead to differences
2 2 g 5 in PFS, MFS, OS, or CSS.
g | . Only one study noted the use of post-KSS adju-
2|8 ° g vant upper tract instillation and in only patient [12].
s | o Seven papers reported the comparative postop-
2 |2a|nr o 3 % % erative renal function changes, of which five papers
o . . . 3 reported a significant difference in postoperative
S| » = 8 4 E renal function in favour of KSS [10%,15,18-22].
— ol =2
3 il 83
£ 8 282 8 2z g°| 322 Postoperative complications
S’ - é In total, eight studies described the occurrence of
- S 3§ = g e complications after KSS. We found a postoperative
K 18 g 3 8~ = complication rate for URS of 13-42% and for SUR of
S i|° &’E 2 2= 3 7-33%. All included papers assessed the complica-
= |2 < 3 2 5 tions using the Clavien Dindo classification [23].
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Table 2 (Continued)

Recurrences Survival Progression
FU mean or Overall RNU vs. IVRNU vs. UT-RFS RNU vs. RNU vs. RNU vs. RNU vs. RNU-FS RNU vs.
Reference median (months) RFS % Kss IV-RFS % Kss % Kss 0S % Kss CSS % Kss PFS % Kss % MFS % Kss
Studies detailing various KSS treatment modalities
Hendriks 2022 [10™]  RNU 37 69 “68 ‘p=0.029 8892 11yr71 "84 *p=0.7 11yr 79 °76 ‘p=0.5 9696 ‘p=0.15 67 72 ‘p=0.2
KSS 48 49 *48 29 21 11yr 81 86 11yr 90 76 87 86 87 '82
Jiang 2023 [36] KSS NR Syr 54 39
Kim 2023 [20] RNU 68 3yr 43 p=0.8 3yr 80 P=0.4 3yr 80 p=0.6 3y 71 5y 64 p=0.8
5yr 38 Syr 71 Syr 74
10yr 51
KSS 66 3yr 45 3yr 85 3yr 84 3y 67 5y 67
Syr 41 Syr72 Syr 70
10yr 57
Liv 2024 [12] RNU NR P=0.7 p=0.2 P=0.17"0.5 KSS >RNU P=0.11 KSS >RNU
‘p>0.9 ‘p=0.15 p=0.028 ‘p=0.6 p=0.011
“p=0.5 ‘p=0.3
KSS NR
Jianhui Qiu RNU 138 S5yr62°61 p=0.15" 5yr 80 *79 P=0.11
2023 [17.] 10yr 38 37 p=0.15 10yr 68 *67 ‘p=0.11
KSS 138 5yr 58 *58 Syr 77 77
10yr 35 36 10yr 64 “64

CSS, cancer-specific survival rate; FU, follow-up; IV, intravesical; MFS, metastasisfree survival rate; OS, overall survival rate; PFS, progression-free survival rate; RFS, recurrence-free survival rate; RNU-FS, radical
nephroureterectomy-free survival rate; UT, upper tract. Outcomes are presented as results of the FU duration or at a specific year of FU. P-values are results of log-rank tests or cox regression survival.
*Outcomes marked with an asterisk are results obtained after patient matching between cohorts, using methods propensity score matching, propensity score overlap weighting, or inverse probability weighting.
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Table 3. Overview of the post-KSS complication rates overall and using the Clavien Dindo classification

FU (months) mean or median

Reference Type of KSS (SD or IQR)

Overall
complication rate

Complication rate per
CD score

Baboudjian 2023 [24] URS 36

Basile 2024 [24] URS NR

Chen 2024 [15] URS 28 (21-32)

Chen 2023 [25] URS 44 (23-76)

Abrate 2022 [19] SUR 26
Masson-Lecomte 2022 [34] SUR NR

Wei 2023 [35] SUR NR

Jiang 2023 [36] URS and SUR 138

13% CD2 10%
CD3a/b 3.3%

15% CD1 1.7%
CD2 10%
CD3a 1.7%
CD3b 0
CD4a 1%

42% CD1 17%CD2 17%
CD3a ©
CD3b 8%

8.2% CD1 3.6%
CD2 3.6%
CD3a/b 1.1%

7% CD1 7%

33% CD1 9%
CD2 16%
CD3a 0.6%
CD3b 5.8%
CD4 1.9%
CD5 0.6%

20% CD1 10%
CD2 5%
CD3 5%

28% CD1 27%
CD2 4.5%

CD, Clavien Dindo; FU, follow-up; IQR, interquartile range; NR, Not reported; SD, standard deviation; SUR, segmental ureteral resection; URS, ureterorenoscopic

tumour ablation.

The postoperative complication rates are presented
in Table 3. The most common reported complica-
tions were haematuria, urinary tract infections and
postoperative bleeding. Only two of the included
papers reported a post-KSS complication classified
as grade 4 or higher, with a percentage of 1.9%.
Two studies reported post-URS ureteral stricture rates,
with 29% of patients in the study by Chen et al.
developing strictures compared to 6.9% in a study
by Basile et al., indicating a notable difference [24,25].

Post-kidney-sparing-surgery surveillance

Of the abovementioned 17 studies on survival out-
comes, six described their follow-up protocols
[10%,15,21,22,25,26]. We additionally found three
recently published studies specifically researching
post-KSS surveillance [27,28%,29%]. All but one [26]
included ureteroscopy as part of their follow-
up procedures.

The article by Gallioli et al. aimed to compare
the effect of performing or omitting an early second-
look URS (URS <8weeks vs. >8weeks) in the sur-
veillance of patients with UTUC after endoscopic

0963-0643 Copyright © 2024 Wolters Kluwer Health, Inc. All rights reserved.

treatment on oncological outcomes [28"]. In total,
85 patients treated by URS and who underwent a
second-look URS, were included in this study.
Tumour grade was low in 49% and missing in
25% of cases. The overall cancer detection rate at
second-look was 45%. Patients with a positive sec-
ond-look URS had a significantly higher rate of
UTUC recurrence at a median follow-up of
35 months. Finally, there was no significant differ-
ence regarding the oncological outcomes seen ana-
lysing the timing of the second-look URS. This
article concluded that a second-look URS is a key
step in the follow-up schedule of patients after
endoscopic treatment.

In contrary, an article by Figaroa et al., including
71 patients with 81% low-grade tumours, showed
that the second-look URS lacks prognostic value for
tumour recurrence or treatment conversion to RNU
after a median follow-up of 50 months [297].

Comparative economic burden

Only one paper described the overall and categorical
cost components in the management of patients

WWW.co-urology.com 7
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with nonmetastatic UTUC according to the given
treatment [30"]. To analyse these costs, 4,114
patients were identified retrospectively. Patients
were stratified in two different groups, the KSS vs.
the RNU group. The total costs within 1year of
diagnosis were compared using the inverse proba-
bility of treatment-weighted propensity score
(IPTW) models.

Overall, 26% and 74% of the identified patients
underwent KSS and RNU, respectively. After propen-
sity score matching, all variables were well balanced.
Median costs were lower for KSS vs. RNU up to one
year, with significantly lower costs at 90 days and
365 days. Median costs according to categories of
services were significantly less for KSS vs. RNU
patients. The only category which was significantly
higher for KSS vs. RNU was inpatient visits. This
article concludes that the total median costs were
significantly less for KSS vs. RNU up to 1year after
diagnosis.

DISCUSSION

We aimed to provide an overview of the recent
publications in the field of KSS for UTUC. We found
22 articles, mainly retrospective cohort studies,
reporting on survival outcomes, complications of
surgery, the postoperative surveillance and the
economic implications.

Seventeen studies reported on the survival out-
comes of KSS in UTUC, primarily focusing on two
surgical modalities: URS with laser ablation and
SUR. PCTR was mentioned in only one study,
accounting for just 5 out of 279 cases. Interestingly,
studies included a large proportion of patients with
traditionally high-risk features — such as high-grade
tumours, stage >Ta, multifocality, and hydroneph-
rosis —who underwent KSS, not only via SUR but also
URS. This inclusion is notable, as it deviates from
current guidelines, which generally recommend KSS
for low-risk patients. Despite this, the majority of
studies found no significant reduction in MFS, REFS,
CSS or OS among these high-risk patients, suggest-
ing that patient selection might have been appro-
priate and that KSS could be a viable option for some
high-risk individuals, warranting further investiga-
tion on this selection criteria.

It should be noted however that the largest study
on URS, conducted by Ye et al., found that its onco-
logical effectiveness was comparable to RNU only in
low-grade, noninvasive disease, but not in cases with
high-grade or more advanced tumours. This study
aligns with the conclusions of a 2016 systematic
review by Seisen et al., which suggested that URS
offers comparable outcomes to RNU in low-grade,
low-stage disease and should be considered for more

8 Www.co-urology.com

advanced cases only in imperative or palliative set-
tings [6]. The studies included studies on SUR have
showed no significant difference in survival out-
comes when compared to RNU, even though they
included more patients with high-grade and invasive
tumours. This indicates that SUR is a feasible option
for certain high-risk patients, even in elective
treatment settings.

In the included articles on survival outcomes,
upper tract instillation as adjuvant treatment after
KSS was described in only one patient in one study,
indicating no significant role for instillations as
ancillary treatment in KSS in this selection of liter-
ature [12].

In total, eight studies reported complications.
We found an overall postoperative complication
rate between 7% and 42%, with most of the com-
plications classified as Clavien Dindo grade 3 or
lower.

In two of the included studies, the timing and
predictive value of the second-look URS was
researched. On the one hand, the article by Gallioli
et al. found patients with a positive second-look URS
had a significantly higher rate of UTUC recurrence.
On the contrary, Figaroa et al. found that a second-
look URS lacks prognostic value for tumour recur-
rence or treatment conversion to RNU in patients
treated by URS. Possible explanations for this differ-
ence could be the longer follow-up or higher pro-
portion of low-grade tumours described by Figaroa.
An earlier study on this topic published in 2016 by
Villa et al. found a prognostic value of a positive
second-look on tumour recurrence [31]. However,
tumour grading data was also missing in 42% of the
cases, raising the possibility that the included
patient population may have had a higher propor-
tion of high-grade tumours than reported. Because
of the conflicting results from these studies, it is our
opinion that the EAU guidelines advise, to perform a
second-look URS after initial KSS by URS and adjust
further follow-up based on its outcome, is still a
matter of debate.

We found 1 article in the time period included
in our search on costs. This article described the
overall and categorical cost components in the man-
agement of patients with nonmetastatic UTUC
according to the given treatment within 1year of
follow-up and found KSS to be less costly than RNU.
However, the omittance of a clear follow-up sched-
ule makes it hard to interpret these findings, since it
is not clear how many follow-up visits were executed
and what diagnostic modalities were used during
follow-up in the two treatment groups. Moreover, it
could be that large cost differences occur after one
year. On the one hand, patients who were treated
with KSS, may have had many repeat URS during

Volume 34 e Number 00 e Month 2024
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follow-up and some of these patients eventually still
had to undergo RNU. On the other hand, KSS pre-
serves renal function, and a portion of these patients
could possibly be spared dialysis with substantial
annual costs [32]. When comparing these outcomes
with known literature, an earlier study by Shenhar
and Lifshitz found higher costs in the KSS group over
a follow-up period of 4.9 years [9].

Strengths and limitations

For this article we performed a systematic literature
search by an experienced medical librarian, making
it unlikely that relevant publications were missed.
Unfortunately, as can be expected with a rare dis-
ease, most data are based on retrospective studies,
no prospective randomized studies were found.
Selection bias is therefore inevitable and any com-
parison between KSS and RNU cohorts is limited.
Beside this, KSS can be either by ureterorenoscopic
treatment or segmental resection. Patient selection
for both treatment modalities differs as we have
shown. Percutaneous tumour resection is another
option but was barely included in recent publica-
tions. Some studies had small sample sizes. Larger
studies were based on databases such as the SEER,
which has its own limitations. Notably the lack of
data on repeat endoscopic interventions, bladder
recurrence as well as which patients eventually
had to undergo RNU.

We set out to explore KSS for different indica-
tions of treatment, this was however often impos-
sible to distill from papers since wuniversal
definitions of indication (elective, imperative or
palliative) for KSS are lacking. Lastly, survival data
was not always presented at defined time intervals
using censoring, but over the follow-up period, has
limited value [33].

CONCLUSION

Over the past two and a half years, studies have
highlighted the significant role of KSS in treating
selected UTUC patients. Notably, recent literature
has focused not only on low-risk patients under-
going KSS but also on those with high-risk character-
istics, including high-grade, stage >Ta, multifocality,
and hydronephrosis undergoing URS or SUR and
shows mainly favourable outcomes. This trend
should be continued to be scrutinized carefully and
its safety should be the subject of further long-
term studies.

Acknowledgements
None.

0963-0643 Copyright © 2024 Wolters Kluwer Health, Inc. All rights reserved.

Financial support and sponsorship

This work was supported by Cure for Cancer with an
unrestricted grant. The funding organization played no
direct role in the study.

Conflicts of interest
There are no conflicts of interest.

REFERENCES AND RECOMMENDED
READING

Papers of particular interest, published within the annual period of review, have
been highlighted as:

m of special interest

mm of outstanding interest

1. Munoz JJ, Ellison LM. Upper tract urothelial neoplasms: incidence and survival
during the last 2 decades. J Urol 2000; 164:1523-1525.

2. Rouprét M, Seisen T, Birtle AJ, et al. European Association of Urology
guidelines on upper urinary tract urothelial carcinoma: 2023 update. Eur Urol
2023; 84:49-64.

3. Herout R, Baunacke M, Flegar L, et al. Upper tract urothelial carcinoma in
Germany: epidemiological data and surgical treatment trends in a total
population analysis from 2006 to 2019. World J Urol 2023; 41:127-133.

4. Baard J, Shariat SF, Roupret M, et al. Adherence to guideline recommenda-
tions in the management of upper tract urothelial carcinoma: an analysis of the
CROES-UTUC registry. World J Urol 2022; 40:2755-2763.

5. Shvero A, Carmona O, Zilberman DE, et al. Strategies of endoscopic manage-
ment of upper tract urothelial carcinoma among endourologists: a global
survey. J Pers Med 2023; 13:591.

6. Seisen T, Peyronnet B, Dominguez-Escrig JL, et al. Oncologic outcomes of
kidney-sparing surgery versus radical nephroureterectomy for upper tract
urothelial carcinoma: a systematic review by the EAU Nonmuscle Invasive
Bladder Cancer Guidelines Panel. Eur Urol 2016; 70:1052-1068.

7. Mohapatra A, Strope SA, Liu N, et al. Importance of long-term follow-up after
endoscopic management for upper tract urothelial carcinoma and factors
leading to surgical management. Int Urol Nephrol 2020; 52:1465-1469.

8. Yakoubi R, Colin P, Seisen T, et al. Radical nephroureterectomy versus
endoscopic procedures for the treatment of localised upper tract urothelial
carcinoma: a meta-analysis and a systematic review of current evidence from
comparative studies. Eur J Surg Oncol 2014; 40:1629-1634.

9. Shenhar C, Veredgorn Y, Bulis S, et al. Endoscopic management of low-grade
upper tract urothelial carcinoma: characterizing the long-term burden of care
in comparison to radical nephroureterectomy. Urology 2022; 159:152-158.

10. Hendriks N, Baard J, Beerlage HP, et al. Survival and long-term effects of

m  kidney-sparing surgery versus radical nephroureterectomy on kidney function
in patients with upper urinary tract urothelial carcinoma. Eur Urol Open Sci
2022; 40:104-111.

This retrospective study compared KSS (n=89) to RNU (n=97) and found a

higher rate of intravesical recurrences in the KSS group, but no differences in PFS,

MFS, CSS and OS.

11. Ouzzani M, Hammady H, Fedorowicz Z, ElImagarmid A. Rayyan-a web and
mobile app for systematic reviews. Syst Rev 2016; 5:210.

12. LiuK, Zhao H, Ng CF, et al. Kidney-sparing surgery has equivalent oncological
outcomes to radical nephroureterectomy for ureteral urothelial carcinoma. J
Endourol 2024; 38:921-928.

13. Qiu Y, Zhang X, Dong Z, et al. Comparable survival benefits of partial
m  ureterectomy to radical nephroureterectomy in nonmetastatic ureter carcino-
ma: a population-matched study. Int Urol Nephrol 2023; 55:579-588.

This is the largest included study retrospectively comparing survival after SUR
(n=665) and RNU (n= 1844). It includes mainly patients with high grade disease
and finds no survival differences between the two treatments after population-

matching.

14. Ye Y, Zheng Y, Li J, et al. Endoscopic excision versus radical nephroureter-

m  ectomy for nonmuscle invasive upper tract urothelial carcinoma: a population-
based large cohort study. Heliyon 2023; 9:€22408.

This is the largest included study retrospectively comparing survival after URS

(n=397) and RNU (n=2397). It shows comparable survival for low grade,

noninvasive UTUC, but a worse survival after KSS for high-grade disease. It is

the only study in this review that finds a difference in OS or CSS.

15. Chen Y, Xu C, Mou Z, et al. Endoscopic cryoablation versus radical ne-
phroureterectomy for upper tract urothelial carcinoma. Eur Urol Oncol 2024;
S2588-9311:00104-4.

16. Paciotti M, Alkhatib KY, Nguyen DD, et al Is segmental ureterectomy
associated with inferior survival for localized upper-tract urothelial carcinoma
of the ureter compared to radical nephroureterectomy? Cancers (Basel)
2023; 15:1373.

WWW.co-urology.com 9

Copyright © 2024 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.



Upper tract urothelial carcinoma

17. Qiu J, Deng R, Yu C, Gong K. The long-term outcome of nephron-sparing

m  surgery versus radical nephroureterectomy for organ-localized upper urinary
tract urothelial carcinoma: a population-based study of 1969 patients. J
Cancer Res Clin Oncol 2023; 149:14869-14878.

This retrospective study has the longest follow-up period (median 138 months) in

this review comparing KSS (n = 459) with RNU (n= 1510). It found no statistically

significant differences in survival between treatments.

18. Shen CY, Jou YC, Kan WG, et al. Outcome of non-muscle invasive upper tract
urothelial carcinoma receiving endoscopic ablation: an inverse probability of
treatment weighting analysis. J Clin Med 2022; 11:1307.

19. Abrate A, Sessa F, Sessa M, et al. Segmental ureterectomy versus radical
nephroureterectomy in older patients treated for upper tract urothelial carci-
noma. Clin Genitourin Cancer 2022; 20:381-387.

20. Kim D, You D, Jeong IG, et al. Kidney sparing surgery in upper tract urothelial
carcinoma: paradigm change in surgical treatment for ureter cancer. J Cancer
Res Clin Oncol 2023; 149:13717-13725.

21. Lee CU, Lee JH, Lee HW, et al. Analysis of progression after elective distal
ureterectomy and effects of salvage radical nephroureterectomy in patients
with distal ureteral urothelial carcinoma. Sci Rep 2024; 14:3497.

22. Tsujino T, Komura K, Inamoto T, et al. Nephron-sparing ureteroscopic surgery
vs. radical nephroureterectomy: comparable survival-outcomes in upper tract
urothelial carcinoma. World J Urol 2023; 41:3585-3591.

23. 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; 240:205-213.

24, Basile G, Gallioli A, Territo A, et al. Cumulative morbidity of ureteroscopy for
upper tract urothelial carcinoma. Actas urologicas espanolas 2024.

25. Chen YT, Yeh H-C, Lee H-Y, et al. Endoscopic management of upper tract
urothelial cancer in a highly endemic area: a Taiwan nationwide collaborative
study. Asian J Surg 2023; 46:3058-3065.

26. Baboudjian M, Territo A, Galllioli A, et al. Long-term oncologic outcomes of
endoscopic management of high-risk upper tract urothelial carcinoma: the
fundacio puigvert’s experience. J Endourol 2023; 37:973-977.

27. Lindner AK, Pichler M, Maier S, et al. Optimization of postoperative surveil-
lance protocols in upper tract urothelial cancer: a retrospective cohort study.
Front Oncol 2023; 13:1143030.

10 WWW.co-urology.com

28. Gallioli A, Basile G, Territo A, et al. The importance of second-look uretero-

m  scopy implementation in the conservative management of upper tract urothe-
lial carcinoma. World J Urol 2023; 41:2743-2749.

This study by Gallioli et al. retrospectively studied the prognostic value of a second-

look URS after KSS treatment (n = 85) and found a positive second-look exam was

predictive of higher upper tract recurrence. These findings are contrary to those of

Figaroa et al. (ref 29).

29. Figaroa OJA, Hendriks N, Kamphuis GM, et al. Longer is better for endoscopic

m follow-up of upper tract urothelial carcinoma after ureteroscopic treatment: an
evaluation spanning 10 years of data. Eur Urol Oncol 2023; 7:853-859.

This study by Figaroa et al. retrospectively studied the prognostic value of a

second-look URS after KSS (n=71) treatment and found a positive second-look

exam lacked prognostic value. These findings are contrary to those of Gallioli et al.

(ref 28).

30. Williams SB, Shan Y, Fero KE, et al. Comparing costs of renal preservation

m  versus radical nephroureterectomy management among patients with nonme-
tastatic upper tract urothelial carcinoma. Urol Oncol 2022; 40:345e1-345e7.

This retrospective study compared the costs per patient in the first year after UTUC

diagnosis between KSS (n = 1085) and RNU (n =3029) and found lower median

costs for those treated with KSS.

31. VillaL, CloutierJ, Letendre J, et al. Early repeated ureteroscopy within 6-8 weeks
after a primary endoscopic treatment in patients with upper tract urothelial cell
carcinoma: preliminary findings. World J Urol 2016; 34:1201-1206.

32. Roberts G, Holmes J, Williams G, et al. Current costs of dialysis modalities: a
comprehensive analysis within the United Kingdom. Perit Dial Int 2022;
42:578-584.

33. Assel M, Sjoberg D, Elders A, et al. Guidelines for reporting of statistics for
clinical research in urology. Eur Urol 2019; 75:358-367.

34. Masson-Lecomte A, Vaillant V, Roumiguie M, et al. Oncological outcomes of
distal ureterectomy for high-risk urothelial carcinoma: a multicenter study by
the French Bladder Cancer Committee. Cancers 2022; 14:5452.

35. Wei W, Liu J, Wang L, et al. Segmental ureterectomy for high-risk ureteral
carcinoma: a preliminary report. BMC Urol 2023; 23:103.

36. Jiang Y, Peng Y, Ding S, et al. Kidney-sparing surgery for distal high-risk
ureteral carcinoma: Clinical efficacy and preliminary experiences in 22 pa-
tients. Cancer Med 2023; 12:7835-7843.

Volume 34 e Number 00 e Month 2024

Copyright © 2024 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.





