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Purpose of review

The purpose of this review is to summarize the most recent evidence on surgical management, strategies to
reduce tumor recurrence, and surveillance regimens in patients diagnosed with upper tract urothelial
carcinoma (UTUC) and elected for radical treatment.

Recent findings

Minimally invasive surgery is gaining momentum in the surgical management of UTUC. Chemoprophylaxis
is still the gold standard to reduce intravesical recurrence after radical nephroureterectomy (RNU). Novel
surveillance strategies have been proposed to adapt follow-up regimens to patients’ characteristics.

Summary

Minimally invasive surgery has been associated with comparable oncological outcomes to the open
approach while improving postoperative morbidity. In these cases, bladder cuff excision (BCE) is mostly
performed by an extravesical approach, that demonstrates a noninferiority compared to the intravesical
one in terms of oncological outcomes. Although lymphadenectomy is recommended in patients with high-
risk tumors, its benefits are still unclear. Currently, there is a lack of recent prospective trials on
chemoprophylaxis to reduce intravesical recurrence post RNU, making single-dose postoperative
chemotherapy instillation the standard treatment. Although novel risk stratification models were released by
international urological guidelines, their validity is mainly nonevidence-based. Risk-adapted follow-up
strategies incorporating cystoscopy and cross-sectional imaging accounting for individual patient factors
should be implemented.
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INTRODUCTION

Upper tract urothelial carcinoma (UTUC) comprises
only 5–10% of all urothelial carcinomas. It is a
relatively rare disease due to an estimated annual
incidence of nearly two cases per 100 000 inhabi-
tants in Western countries [1]. However, UTUC
poses significant clinical challenges due to its char-
acteristics, aggressive biology, and treatment-related
morbidity. Multifocality represents an important
clinical feature as it is recognized in almost 20%
of cases, while around 20% of UTUCs are diagnosed
with concurrent bladder cancer (BCa), further com-
plicating the clinical course and treatment strategies
[2–4]. Finally, although advances in imagingmodal-
ities and refinements in endoscopic armamenta-
rium have led to more accurate and timely
diagnoses, approximately two-thirds of patients
rs Kluwer Health, Inc. All rights rese

rs Kluwer Health, Inc. Una
continue to be diagnosed with muscle-invasive dis-
ease, and nearly 10% harbor metastatic disease [2,4–
6]. Hence, early diagnosis and accurate definition of
disease characteristics are crucial when treating
patients with UTUC aiming at balancing oncolog-
ical and functional outcomes. In this review, we
delve into the treatment paradigms of UTUC,
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KEY POINTS

� Radical nephroureterectomy with bladder cuff excision
is the gold-standard treatment of patients with high-risk
or low-risk upper tract urothelial carcinoma with
unfavorable characteristics.

� Open, laparoscopic and robot-assisted approaches
demonstrated comparable oncological outcomes,
however, due to lower postoperative morbidity, the
robotic approach is currently the most used worldwide.

� Template-based lymphadenectomy is recommended in
high-grade, high-risk disease, but evidence on its
benefit is weak.

� Single-dose intravesical chemoprophylaxis is still the
main tool to reduce intravesical recurrence after
radical treatment.

� Risk-adapted follow-up strategies incorporating
cystoscopy and cross-sectional imaging should also
consider individual patient factors.

Upper tract urothelial carcinoma
aiming to provide evidence-based updates on surgi-
cal management, strategies to reduce tumor recur-
rence, and surveillance regimens in patients elected
for radical treatment.
RADICAL NEPHROURETERECTOMY

The combination of CT scan and urinary cytology
represents the gold standard in the diagnostic work-
up of UTUC [3,4]. However, CT scan showed reduced
accuracy in disease staging and low specificity in flat
lesions or small upper tract thickening characteriza-
tion [7]. When imaging and urinary cytology do not
provide a definitive diagnosis, ureteroscopy, either
with or without biopsy, can aid clinicians in better
assessing tumor characteristics. This procedure can
enhance the decision-making process between radi-
cal nephroureterectomy (RNU) and kidney-sparing
treatments by providing additional insights into the
tumor’s riskprofile [8,9]. This isnoteworthy, as tumor
multifocality, architecture, hydronephrosis, tumor
size, high-grade biopsy or cytology have been iden-
tified as predictors of �pT2 disease. Based on such
data and expert opinion, international urological
guidelines released risk stratification models to sup-
port patient risk stratification tailoringRNU for high-
risk (HR) patients [3,4]. However, the predictive per-
formance of the full set of variables used to stratify
patients has not been fully investigated. Two recent
multicenter studies by Foerster et al. and Marcq et al.
tried to identify new parameters strongly associated
with tumor invasiveness. A new category of patients
with an intermediate risk of progression has been
2 www.co-urology.com
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proposed, possibly expanding the role of nephron-
sparing surgery (NSS) to this group [10,11

&

]. Although
this novel intermediate risk category has not been
included, the last update of the EuropeanAssociation
of Urology (EAU) and the American Urological Asso-
ciation (AUA) risk models on UTUC marked an
important turning point [3,4]. The expanded EAU
criteria consider patients with high-grade or invasive
tumors at CT scan or histological subtypes as those
having the highest risk of progression and thus suit-
able for RNU. Notably, other criteria such as multi-
focality, dimension �2cm and hydronephrosis,
previously considered important determinants of
invasiveness have been underrated, consequently
expanding the role of NSS. Similarly, the AUA guide-
lines identify all high-grade tumors as HR, however,
patientswithno tumor invasion,nohydronephrosis,
unifocal and papillary tumors are those with favor-
able features for which RNU remains the gold stand-
ard treatment, but NSS may be proposed.
SURGICAL APPROACH

RNU with bladder cuff excision (BCE) with possible
regional lymph node dissection (LND) is the stand-
ard of care for patients with nonmetastatic HR
UTUC or low-risk disease with unfavorable features
[3,4]. Although advanced age has been considered
an independent predictor of worse oncological out-
comes in surgically treated patients with UTUC [12],
RNU has been demonstrated to be feasible also in
elderly populations without increased morbidity
[13,14].

pen, laparoscopic, and robot-assisted appro-
aches have been used to perform RNU [15,16]. With
the growing body of evidence supportingminimally
invasive surgery, distinct nuances in perioperative
and oncological outcomes have come to light, war-
ranting further discussion. A recent systematic
review conducted by the EAU panel on UTUC guide-
lines, encompassing 42 studies, revealed that lapa-
roscopic RNU is associated with inferior oncological
outcomes relative to the open approach, particularly
in patients with locally advanced high-risk disease.
However, the evidence supporting this finding is
weak [17]. Furthermore, despite the robotic
approach being associated with longer operative
time, it has been related to fewer postoperative
complications, shorter hospitalization, and higher
lymph node yield, compared to laparoscopy
[18,19

&

]. The superiority of the robotic approach
in perioperative outcomes has been summarized
by the ROBUUST group, demonstrating a lower
achievement of tetrafecta (1 – occurrence of bladder
cuff excision, 2 – better LND, 3 – no complications,
and 4 – negative surgical margins) in the
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laparoscopic group [20]. Conversely, a recent study
by Grossmann et al. showed that despite similar
oncological outcomes, both laparoscopic and
robotic approaches are associated with significantly
worse bladder recurrence-free rates compared to the
open approach [21

&

]. However, only about one-
eighth of patients in the included studies received
perioperative intravesical chemotherapy. Therefore,
both EAU and AUA guidelines still consider open,
laparoscopic, and robot-assisted as equivalent
approaches [3,4]. A summary of studies comparing
robot-assisted vs. laparoscopic vs. open RNU is
reported in Table 1 [21

&

,22–27].
RNU can also be performed using both trans-

peritoneal and retroperitoneal approaches, with
the transperitoneal being associated with shorter
procedure time and prolonged intestinal function
recovery [28]. Novel robotic platforms have
entered themarket allowing for a wider availability
of minimally invasive surgery worldwide. Single-
position RNUs using the DaVinci Xi robotic plat-
form were demonstrated to be safe techniques and
slightly associated with lower complication rates
and better cosmetic outcomes [29,30]. The supine
anterior retroperitoneal access (SARA) technique
has been also developed using the Single-Port
robotic platform, and its feasibility has been dem-
onstrated in a small cohort of patients [31]. Sim-
ilarly, novel robotic systems such as KangDuo and
Hinotori have been recently used for RNU [32,33].
Thus, different techniques, surgical approaches,
and platforms can be used to perform RNU. The
choice among these options should be tailored to
individual patient needs and consider surgeons’
experience and skills. Nevertheless, as also demon-
strated in muscle-invasive BCa, patient referral to
high-volume centers is recommended to enhance
both short-term surgical and long-term oncologi-
cal outcomes [34].
BLADDER CUFF EXCISION

Management of the distal ureter and ureteral orifice
during RNU is a crucial step to improve bladder
recurrence-free survival. Several techniques of BCE
have been described. The transvesical is mostly used
in open surgery while the extravesical during min-
imally invasive approaches. Alternative techniques
have also been proposed (i.e. the pluck technique,
stripping, transurethral resection of the intramural
ureter, and intussusception) [35]. However, there is
no Level 1 evidence supporting one approach over
another. The transvesical has been considered for a
long time the standard approach, as it may provide
the most radical ureteral resection. However, the
increasing use of robotic surgery has currently
0963-0643 Copyright © 2024 Wolters Kluwer Health, Inc. All rights rese
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changed the surgical management of UTUC, as
the extravesical technique is the most frequent
technique used [36]. In the first meta-analysis pub-
lished by Lai et al. comprising nine studies and
involving 4683 patients, the transvesical technique
was associated with better recurrence-free survival
(RFS) (P<0.01) and intravesical RFS (P<0.01) [37

&

].
Since then, more recent series have been published.
An updated meta-analysis including 19 non-
randomized studies, 15 of which used minimally
invasive approaches, demonstrated that the risk of
bladder recurrence, metastasis and cancer-related
death did not differ significantly between
approaches (all P>0.05) [38]. Therefore, since RCTs
are missing, the most important element is to per-
form a complete and high-quality BCE, regardless of
the approach chosen. Furthermore, other factors
should be considered. One of the most important
is the tumor location. Therefore, the endoscopic
technique should not be recommended in patients
with distal ureteral tumors. Second, the use of the
endoscopic approach is losing its rationale, since
robotic surgery eases the performance of a less inva-
sive BCE approach (extravesical), sparing the endo-
scopic time of the surgery.
REGIONAL LYMPH NODE DISSECTION

Currently, international clinical practice guidelines
advocate for performing LND during RNU in
patients diagnosed with UTUC. The EAU guideline
advises templated-based LND for all patients diag-
nosed with high-risk UTUC [4]. Similarly, the AUA
guideline recommends LND at the time of RNU for
high-grade UTUC and it may be considered for low-
grade UTUC [3]. However, the main point of per-
forming LND in UTUC lies in the unclear and chal-
lenging quantification of its staging, prognostic,
and therapeutic benefits [39]. Data regarding LND
in UTUC is limited, and one of the main reasons is
the insufficient number of LND performed world-
wide [40]. However, regional lymph node metasta-
ses are present in up to one-third of UTUC patients
at the time of diagnosis, but the majority are recog-
nized at final pathology since cross-sectional imag-
ing performance is poor in detecting Nþ disease
(sensitivity 25%, specificity 91%) [41

&

]. Neverthe-
less, some predictors associated with lymph node
involvement in UTUC have been considered. Lugh-
ezzani et al. found that the incidence of Nþ disease
varies significantly based on the T stage (P<0.001)
and tumor grade (P¼0.002) [42]. Conversely, Ven-
kat et al. created a nomogram that identified high-
grade disease, lymphovascular invasion (LVI), cNþ
status, and tumor size >5 cm as predictors of lymph
node involvement (AUC 0.87) [43].
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Table 1. Perioperative and oncological outcomes of studies comparing open vs. laparoscopic vs. robotic nephroureterectomy in patients with upper tract urothelial

carcinoma

Author Study design
Number of
patients, N

Postoperative
complications, % LOS, days PSM CSS OS

Pearce
et al.
2015

Retrospective ONU 11698
LNU 2638
RoNU 2286

ONU 30%
LNU 23%
RoNU 19%

ONU 5 (4-7) LNU 4
(3–6) RoNU 4 (3–5)

NA NA NA

Tinay et al.
2015

Propensity score
matched
analysis

ONU 17254
LNU 13317
RoNU 3774

ONU 38%
LNU 36%
RoNU 42%

Lower after LNU and
RoNU (P<0.001)

NA NA NA

Lenis et al.
2017

Retrospective ONU 969
LNU 1385
RoNU 762

NA NA ONU13%
LNU 7%
RoNU 8%

NA RoNU HR 0.93 (0.77–
1.12, P¼0.4) LNU

HR 0.97 (0.83–1.13,
P¼0.7) (ref. ONU)

Rodriguez
et al.
2017

Retrospective ONU 3199
LNU 4104
RoNU 2098

NA NA RoNU HR 0.73 (95%CI:
0.54–0.98, P¼0.04)
LNU

HR 0.86 (95%CI: 0.68–
1.10, P¼0.2) (ref.
ONU)

NA RoNU HR 0.88 (95%CI:
0.71–1.09, P¼0.2)
LNU

HR 0.84 (95%CI: 0.70–
1.00, P¼0.06) (ref.
ONU)

Lee et al.
2018

Retrospective ONU 161
LNU 137
RoNU 124

ONU 15%
LNU 15%
RoNU 14%

ONU 12.8�5.0
LNU 10.4�3.7
RoNU 10.3�4.9

NA RoNU
HR 0.34 (0.07–1.6,

P¼0.2) LNU
HR 0.36 (0.1–1.28,

P¼0.1) (ref. ONU)

RoNU
HR 0.33 (0.09–1.16,

P¼0.08) LNU
HR 0.54 (0.25–1.16,

P¼0.11) (ref. ONU)

Bae et al.
2022

Retrospective ONU 61
LNU 185
RoNU 119

ONU 16%
LNU 17%
RoNU 21%

ONU 7.5�1.9
LNU 7.2�2.4
RoNU 7.3�3.4

ONU 3%
LNU 5%
RoNU 2%

ONU
HR 1.12 (0.35–3.54)

LNU HR 0.98 (0.22–
4.40) (ref. RoNU)

ONU
HR 1.28 (0.45–3.61)

LNU HR 0.77 (0.18–
3.30) (ref. RoNU)

Grossmann
et al.
2023

Propensity score
matched
analysis

ONU 252
LNU 252
RoNU 252

ONU 61%
LNU 64%
RoNU 75%

ONU 10 (6–15) LNU 8
(5–14) RoNU 4 (2–6)

ONU 6%
LNU 4%
RoNU 2%

RoNU
HR 0.65 (0.39–1.10,

P¼0.1) LNU
HR 0.92 (0.59–1.41,

P¼0.8) (ref. ONU)

RoNU
HR 0.81 (0.55–1.19,

P¼0.3) LNU
HR 0.93 (0.68–1.28,

P¼0.6) (ref. ONU)

CSS, cancer-specific survival; HR: hazard ratio; ONU, open nephroureterectomy; LOS, length of stay; LNU, laparoscopic nephroureterectomy; NA, not available; OS, overall survival; PSM, positive surgical margin;
RoNU, robotic nephroureterectomy.
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Another possible issue of LND in UTUC regards
the extent of LND. Despite harvesting a greater num-
ber of lymph nodes decreases the likelihood of miss-
ing metastasis, this effect is not observed when
harvesting >10 lymph nodes [44,45]. Furthermore,
complications during or after RNU range between
15% and 45%, and some of them may be associated
with LND (including chylous ascites, vascular and
pancreas injuries) [46

&

]. Thus, although two recent
systematic reviews suggested no statistically signifi-
cant differences in oncologic outcomes between
patients who underwent LND compared to those
who did not [47,48], a template-based and complete
LND is currently recommended by the EAU and AUA
guidelines as it improves recurrence and cancer-spe-
cific mortality in patients with �pT2 UTUC and
reduces the risk of unnecessary postoperative mor-
bidity [49–51]. In this regard, the AUA panel con-
ducted a re-analysis of four studies included in
previously published meta-analyses, in which HRs
were all converted so the comparisonwas in the same
direction (LND versus no LND), to pool data from all
studies, indicating an improvement in RFS (HR 0.58)
[3]. Recently, the ROBUUST group published data
from a contemporary cohort of 877 patients treated
with robotic RNU. Overall, 40% of patients received
LND. Although high-grade tumors (P¼0.015) and
increasing tumor size (P¼0.001) were confirmed to
be predictive for Nþ disease, LND in patients with
positive lymph nodes provided only prognostic data
but was not associated with improved OS [52].
Another argument that should be defined is the role
ofLNDinpatient selection foradjuvant therapies. For
instance, in thePOUTtrialwhichcomparedadjuvant
gemcitabine and platinum-based chemotherapy,
subgroup analysis revealed no benefit of adjuvant
chemotherapy compared to surveillance in patients
withNþdisease in termsof disease-free andOS [53

&&

].
Similarly, in the CheckMate 274 trial, which com-
pared adjuvant Nivolumab versus placebo for
muscle-invasive urothelial carcinoma, the subgroup
analysis of patients with UTUC did not show an
added benefit with Nivolumab (HR 1.23) [54]. Thus,
patient selection for LND is still needed to properly
define its diagnostic, prognostic, and, potentially,
therapeutic benefits.
CHEMOPROPHYLAXIS OF INTRAVESICAL
RECURRENCE

Intravesical recurrence after RNU is a common event
in patients withUTUCand can be as high as 47% [55].
A systematic review and meta-analysis of 18 studies
published in 2015 identified several key risk factors for
intravesical recurrence including male sex, previous
BCa, positive preoperative urinary cytology, ureteral
0963-0643 Copyright © 2024 Wolters Kluwer Health, Inc. All rights rese
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tumor site, multifocality, invasive pathologic T-stage,
presence of necrosis, laparoscopic approach, extraves-
ical BCE, and positive surgical margins [56]. While
patient-specific factors may not apply to other
patient groups, recent studies have confirmed that
tumor-related factors, such as ureteral tumor location,
multifocality and positive surgical margins are strong
predictors of intravesical recurrence [57,58]. Further-
more, the probability of intravesical recurrence has
been reported to be higher within 3years from RNU,
withmost recurrences recordedwithin the first 2 years
[59]. Thus, following the results achieved in non-
muscle invasive BCa, several treatment strategies have
been implemented to reduce early intravesical recur-
rence after RNU. To date, two prospective RCTs dem-
onstrated that a single instillation of intravesical
chemotherapy after RNU is effective in reducing sub-
sequent intravesical recurrences. A phase III trial by
O’Brien et al. randomized patients to either a single
postoperative intravesical dose of mitomycin-C
(MMC) or standard management. On the intention-
to-treat analysis, 17% in the MMC arm experienced a
bladder recurrence in the firstyearcompared to27%in
the standard treatment arm (P¼0.055). By treatment
as per protocol analysis, 16%vs. 27%developed recur-
rence in the MMC and standard treatment arms,
respectively (P¼0.03) [60]. Similar results were
achieved in a smaller phase II trial by Ito et al. that
randomized 77 patients to a single intravesical instil-
lation of pirarubicin or standard care within 48h of
RNU [61]. Recently, another trial randomized patients
to receive single-dose or maintenance treatment with
epirubicin, up to 1-year after RNU. Despite the low
number of patients included, the maintenance regi-
men was not superior to single-dose instillation in
reducing intravesical recurrenceafterRNU[62].There-
fore, the evidence strongly supports the use of a single
dose of intravesical chemotherapy around the time of
RNU to reduce the risk of subsequent bladder recur-
rence.
ONCOLOGIC SURVEILLANCE

The optimal oncologic surveillance strategy in
patients treated with RNU for UTUC is still a matter
of debate. Although both the EAU and AUA guide-
lines have been recently updated, they still provide
weak recommendations on this topic as they are
mainly based on expert opinion. The risk of recur-
rence during follow-up, such as bladder, local, or
distant recurrence can be as high as 47%, 18%, and
17%, respectively [3,4]. Given these relatively high
rates of recurrence, a stringent surveillance protocol
based on cystoscopies and cross-sectional imaging is
warranted to achieve timely detection of recurrence
and treatment. However, despite several studies
rved. www.co-urology.com 5
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Table 2. Surveillance regimens for patients with upper tract urothelial carcinoma treated with radical nephroureterectomy

EAU AUA

Low-risk I II III IV V I II III IV V

Cystoscopy 3 and 12 mo Yearly 3-6-12 mo Every 6 mo Yearly

Imaging – – – – – Every 6 mo Yearly

High-risk

Cystoscopy Every 3 mo Every 6 mo 3-6-12 mo Every 6 mo Yearly

Imaging Every 6 mo Y Yearly 3-6-12 mo Every 6 mo Yearly

AUA, American Urological Association; EAU, European Association of Urology; mo, months.
aAdapted from EAU and AUA guidelines on upper tract urothelial carcinoma.

Upper tract urothelial carcinoma
recording an increased risk of tumor recurrence
among UTUC patients with a prior history of BCa,
multifocal, stage T3-4, LVI, and high-grade tumors,
surveillance protocols are not currently stratified for
these factors [63–66]; yet, considering both LR and
HR UTUC patients as a homogeneous population
with an equal risk of recurrence regardless previous
risk factors and comorbid conditions may not be
appropriate. Two recent studies tried to consider
some of these factors. Shigeta et al. reported fol-
low-up results of 714 patients treated with RNU in
a multicenter study. The risks of cancer-specific
mortality (CSM) and other cause mortality (OCM)
over time were estimated using Weibull distribu-
tions. The Authors found that the HR of OCM
gradually increased over time in all age groups
regardless of the smoking status, whereas CSM
decreased markedly according to the pT stage and
was affected by the smoking status [67]. Similarly,
Martini et al. suggested a novel surveillance regimen
after RNU based on the results of 1378 HR patients.
Among patients without a prior BCa history, indi-
viduals younger than 60 years should continue both
cystoscopies and imaging beyond 10 years from
RNU, 70–79-year-old patients should continue only
imaging beyond 10 yr, while patients older than
80 yr might discontinue oncologic surveillance
because of an increased risk of OCM [68

&

].
Currently, both the EAU and AUA guidelines rec-

ommend a follow-up scheme adjusted to the pre-RNU
disease risk category. However, recommendations are
notuniformamongguidelines (Table2). Thus, further
studies are needed to provide more accurate disease
risk-adapted and patient-tailored surveillance regi-
mens. In this regard, novel biomarkers may help in
stratifying patient risk categories, guiding patient
selection for perioperative treatment, and adapting
regimens follow-up [69,70]. Finally, follow-up strat-
egies should also consider RNU sequelae, as patients
are at high risk of developing chronic kidney disease
and metabolic disorders.
6 www.co-urology.com
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CONCLUSION

UTUC is a challenging to treat disease. Although
available disease risk stratification models lack
strong validity, RNU with BCE and LND is the gold
standard treatment for high-risk patients. Robot-
assisted is currently themost used approach world-
wide, however, surgical approach should be chosen
according to surgeon preferences and patient char-
acteristics. BCE canbe performedby either an intra-
or extravesical approach, although extravesical is
the most used in minimally invasive surgeries.
Early intravesical chemotherapy instillation is
themain tool to reduce bladder recurrence, despite
the lack of recent trials on this topic. Current
surveillance strategies should be refined and
adapted to disease characteristics and patient mor-
bidity.
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