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Nephron-sparing management of upper tract 
urothelial carcinoma
Jason M. Farrow , Sean Q. Kern , Gustavo M. Gryzinski , Chandru P. Sundaram
Department of Urology, Indiana University School of Medicine, Indianapolis, IN, USA

Urothelial carcinoma of the upper urinary tract is uncommon and presents unique challenges for diagnosis and management. 
Nephroureterectomy has been the preferred management option, but it is associated with significant morbidity. Nephron-sparing 
treatments are a valuable alternative and provide similar efficacy in select cases. A PubMed literature review was performed in Eng-
lish language publications using the following search terms: urothelial carcinoma, upper tract, nephron-sparing, intraluminal and 
systemic therapy. Contemporary papers published within the last 10 years were primarily included. Where encountered, systematic 
reviews and meta-analyses were given priority, as were randomized controlled trials for newer treatments. Core guidelines were 
referenced and citations reviewed for inclusion. A summary of epidemiological data, clinical diagnosis, staging, and treatments 
focusing on nephron-sparing approaches to upper tract urothelial carcinoma (UTUC) are outlined. Nephron-sparing management 
strategies are viable options to consider in patients with favorable features of UTUC. Adjunctive therapies are being investigated 
but the data remains mixed. Protocol variability and dosage differences limit statistical interpretation. New mechanisms to improve 
treatment dwell times in the upper tracts are being designed with promising preliminary results. Studies investigating systemic 
therapies are ongoing but implications for nephron-sparing management are uncertain. Nephron-sparing management is an ac-
ceptable treatment modality best suited for favorable disease. More work is needed to determine if intraluminal and/or systemic 
therapies can further optimize treatment outcomes beyond resection alone. 
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INTRODUCTION

Urothelial carcinoma (UC) is the 5th most common ma-
lignancy overall in the United States [1]. In 2019 in the Unit-
ed States, over 80,000 patients were projected to be newly 
diagnosed with UC of the bladder, with 17,670 dying from 
the disease [2,3]. In most situations, UC is identified in the 
lower urinary tracts, while upper tract urothelial carcinoma 
(UTUC) accounts for anywhere from 5% to 10% of new cases 

[4]. Of the patients found to have bladder cancer, 0.8% of 
them developed upper tract disease with 71% of cases devel-
oping within 5 years of bladder cancer diagnosis [5]. Wright 
et al. [5] also found on a review of almost 100,000 patients 
in the Surveillance, Epidemiology, and End Results (SEER) 
cancer registry that patients with high grade bladder cancer, 
non-muscle invasive disease (pTa, pT1), and primary tumors 
location at the trigone/ureteral orifice were significantly 
more likely to have upper tract rumor recurrence. To date, 
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the management of  UTUC has largely been derivative–
informed by what is known about bladder cancer and the 
treatments thereof. However, there are notable genetic dif-
ferences between lower and upper-tract disease despite the 
histologic similarities. This is mirrored by the fact that 60% 
of UTUC are invasive at the time of diagnosis relative to 
15% to 25% of bladder tumors [6]. 

The relative rarity of the disease, the diagnostic chal-
lenges inherent to accessing the upper urinary tract, the 
clinical confounding which occurs when separating lower 
from upper tract symptomology, and an incomplete under-
standing of the underlying genetics has resulted in stunted 
therapeutic development in this space. The established Gold 
Standard for those with high-grade UTUC is nephroureter-
ectomy with bladder cuff excision and this is well supported 
by both the American Urological Association (AUA) and 
European Association of Urology (EAU) Guidelines. How-
ever, this population is typically elderly with significant 
competing medical comorbidity, and the loss of a renal unit 
is potentially devastating in terms of quality of life. A large 
study by Zabor et al. [7] found that only 45% of those un-
dergoing radical nephrectomy return to their preoperative 
glomerular filtration rate by 2 years. For those that develop 
end-stage renal disease, most of these patients will not be 
candidates for transplantation. Also, renal insufficiency 
prohibits systemic therapies that can offered in either the 
adjuvant or salvage settings. 

Fortunately, endoscopic approaches are being developed 
to reduce both diagnostic and therapeutic morbidity. Mini-
mally invasive, nephron-sparing techniques are supported 
for low-grade/low-volume disease in most candidates with 
comparable oncologic outcomes in well-selected patients [8]. 
Risk-adapted strategies for UTUC are emerging and can 
now be found in guideline statements. Here we review the 
contemporary data in support of nephron-sparing manage-
ment of UTUC–focusing on advances in enhanced imaging, 
optical diagnostics, intraluminal therapies to include novel 
delivery mechanisms, and the role of systemic therapy for 
those undergoing segmental resection due to imperative in-
dications. 

DIAGNOSTICS AND STAGING

Patients with UTUC present with microscopic or gross 
hematuria in 70% to 80% of cases [9]. Flank pain is more un-
common and occurs in approximately 20% of patients [9]. Not 
surprisingly, the addition of constitutional symptoms (an-
orexia, unexplained weight loss, and night sweats) portends 
advanced disease and a more unfavorable prognosis [9]. AUA 

Guidelines recommend a formal hematuria evaluation for 
those patients presenting with the aforementioned symp-
toms, and this routinely means contrasted imaging of the 
upper urinary tracts and cystoscopic evaluation of the blad-
der. In terms of diagnostic performance, the sensitivity of 
CT urography is 0.67 to 1.00 and the specificity is 0.93 to 0.99 
[10]. But high-grade flat lesions like carcinoma in situ (CIS) 
are typically missed. Magnetic resonance imaging urography 
adds very little in terms of sensitivity but can be consid-
ered in those unable to tolerate contrast due to pre-existing 
chronic kidney disease (CKD) [9]. In a comprehensive review 
issued by the Canadian Association of Radiologists, patients 
with mild-to-moderate CKD (glomerular filtration rate 
[GFR] between 30 and 60 mL/min/1.73 m2) could be offered 
standard doses of gadolinium-based contrast agents. In those 
with severe CKD (GFR <30 mL/min/1.73 m2) or on dialysis, 
newer gadolinium-based agents (gadobenate dimeglumine, 
gadobutrol, gadoterate, gadoteridol) can still be offered with 
an exceeding low risk for developing nephrogenic systemic 
fibrosis [11,12].

Flexible ureteroscopy is essential and serves to directly 
visualize tumors and provide a mechanism for specimen re-
trieval. Ureteroscopic biopsy is notoriously challenging, but 
approaches 90% accuracy regardless of the total volume of 
tissue sample obtained [13]. Nevertheless, tumor depth and 
stage can be difficult to assess. Prior studies have shown 
significant discordance between ureteroscopy and final pa-
thology in terms of stage [14]. For this reason, tumor grade is 
routinely used to approximate staging given the association 
between high-grade pathology and invasive disease [15]. A 
complete reference for the clinical staging of UTUC can be 
found in Table 1.

Fortunately, enhanced imaging and photodynamic diag-
nostic systems are in development [16-19]. Optical coherence 
tomography and confocal laser endomicroscopy are par-

Table 1. Clinical staging for UTUC

Clinical staging of upper tract urothelial carcinoma
Tx Tumor invasion cannot be assessed
Tis Carcinoma in situ (may coexist with papillary and sessile tumors)
Ta Non-invasive on biopsy
T1 Invasion of lamina propria on biopsy
T2 Invasion of muscularis (rarely identified with biopsy alone)
T3 Invasion of peri-ureteral fat, renal parenchyma, or sinus fat  

(suggested by imaging)
T4 Invasion of adjacent organs
N0 No involvement of lymph nodes on standard imaging
N1 Lymphadenopathy on standard imaging

UTUC, upper tract urothelial carcinoma.
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ticularly interesting–these technologies potentially offer a 
visual means for tissue diagnosis. A study by Bus et al. [20] 
demonstrated an 83% staging concordance with final histo-
pathology using optical coherence tomography; sensitivity 
and specificity for tumor invasion was 100% and 92%, re-
spectively. It stands to reason that improved diagnostics will 
result in more appropriate endoscopic treatment allocation. 

The utility of cytology has also been investigated. Of 
note, abnormal cytology may suggest high-grade UTUC if 
the lower urinary tract has been completely evaluated and 
determined to be negative (this would typically include both 
random bladder and prostatic biopsies). In a contemporary 
study by Malm et al. [21], barbotage cytology identified 91% 
of all cancers; interestingly barbotage cytology and biopsy 
histology were equally efficient in detecting cancer. In con-
trast, the performance of fluorescence in situ hybridization 
(FISH) has not been as impressive, with a reported sensitiv-
ity of approximately 50% [22-24]. Thus, if performed, cytology 
should be obtained selectively and efforts should be under-
taken to reduce cross contamination with other areas within 
the urinary tract; the utility of FISH alone is unproven, but 
it may yet serve a role to adjudicate equivocal cytology. 

TREATMENT OPTIONS

The treatment of  UTUC requires assessment of  loca-
tion, volume, and grade. Obtaining adequate stage can be 
challenging as highlighted previously. The National Cancer 
Center Network (NCCN) and EAU Guidelines offer site and 
grade specific recommendations that are fairly well delineat-
ed. In Fig. 1, these recommendations have been used to for-
mulate a treatment algorithm where disease characteristics 
help guide appropriate utilization of endoscopic approaches. 
In terms of nephron-sparing options, endoscopic resection vs. 
excision, uretero-ureterostomy, ileal ureter substitution, and 
distal ureterectomy are the most common options; the extent 
of both resection and reconstruction will necessarily be in-
formed by the patient’s underlying comorbidity. 

In terms of endoscopic management, both antegrade and 
retrograde approaches have been well described. Decisions 
pertaining to approach are guided by tumor location and 
size, with larger tumors in the renal pelvis (>1.5–2.0 cm by 
NCCN and EAU Guidelines) being best managed percutane-
ously; small tumors in the distal ureter can be safely man-
aged ureteroscopically [4]. Laser energy, frequently with hol-
mium yttrium aluminum garnet (Ho:YAG), is used to ablate 
tumors with a safe depth of penetration (<0.4 mm). 

Favorable Unfavorable Favorable Favorable FavorableUnfavorable Unfavorable Unfavorable

Distal Mid/proximal Calyx Renal pelvis/UPJ

KidneyUreter

UTUC diagnosis

- URS
or

- Distal
ureterectomy

- RNU w/ Pelvic
LND

- Distal
ureterectomy,
reimplant w/
Pelvic LND

or

- URS
or

- Ureterectomy w/
UU, ileal ureter

- RNU w/ LND* - URS
or

- RNU+LND

- RNU w/ LND* - URS
or

- Percutaneous

- RNU w/ LND*

Favorable clinical and pathologic criteria
- No invasive disease on imaging
- Unifocal
- Low grade
- Papillary
- Less than 1.5 cm

Unfavorable clinical and pathologic criteria
- cT2-T4 on imaging
- Multifocal
- High grade
- Flat or sessile architecture
- Larger than 1.5 cm

Note:
1. Strongly consider single dose post-operative intravesical mitomycin-C (most common)

or gemcitabine (select patients)
2. Strongly consider neoadjuvant chemotherapy in high grade disease

*Consider paracaval lymph dissection for right-sided tumors and paraaortic lymph node
dissection to aortic bifurcation for left sided tumors

Fig. 1. UTUC treatment algorithm. UTUC treatment options by site and risk strata. Risk categories defined in the upper left corner. UTUC, upper 
tract urothelial carcinoma; UPJ, ureteropelvic junction; URS, ureteroscopy; RNU, radical nephroureterectomy; LND, lymph node dissection; UU, 
ureteroureterostomy.
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Comparative studies between radical nephrourectomy 
and endoscopic resection have shown equivalent disease-
specific and overall survival in those being treated for low-
grade disease [25-27]. Table 2 [27-34] presents larger con-
temporary studies where both overall and cancer specific 
survival were assessed in those undergoing nephron-sparing 
approaches. Grasso et al. [28] reported their 15-year experi-
ence with 160 consecutive patients and found 2-, 5-, and 10-
year cancer specific survival (CSS) rates of 98%, 87%, and 
81%. Those offered endoscopic management for high-grade 
disease secondary to imperative indication (i.e., solitary re-
nal unit, baseline renal insufficiency, inability to tolerate 
surgery) did worse, with a median survival of 29.2 months; 
the overall survival at two years was only 54% [28]. Another 
study by Motamedinia et al. [29] reported their 30-year expe-
rience with 141 patients. Here, those with low-grade disease 
that were managed endoscopically had a radiographic free 
survival of 71.5 months; the radiographic free survival was 
36.4 months in the setting of high-grade disease. Interest-
ingly, this study did not find that multi-focality predicted 
radiographic recurrence, progression, or death. Also, tumor 
grade had less significance when controlling for age, impera-
tive indication, and history of concomitant bladder cancer 
[29]. While endoscopic treatment is associated with a greater 
frequency of recurrence in some studies, these cases are rou-
tinely amendable to repeat endoscopic management while 
preserving oncologic benefit [25].

INTRALUMINAL THERAPIES

Endoscopic treatments offer acceptable outcomes for pa-
tients with low-grade/low-volume disease. However, rates of 
recurrence requiring salvage nephroureterectomy remains 
too high, and this is especially true in those with high-grade 
disease. Rates of extirpative salvage for low-grade and high-
grade UC are estimated at 16.7% and 28.6%, respectively [8]. 
To reduce rates of recurrence while attempting to preserve 
renal function, several intraluminal therapies have been 
deployed into the upper urinary tracts. Bacillus Calmette-
Guerin (BCG) was one of the first and is perhaps the best 
studied adjuvant therapy. The use of BCG for resected pap-
illary tumors and the primary treatment CIS is largely re-
garded as standard of care in those meeting criteria for in-
termediate- or high-risk non-muscle invasive bladder cancer. 
Its use is supported by both the AUA and EAU Guidelines 
[35]. But efficacy in the upper-urinary tracts remains un-
certain, the results confounded by variable dosages, unique 
mechanisms of delivery, and institutional variation in terms 
of indications. Indeed, there is no level 1 evidence supporting 

BCG for UTUC and retrospective data is largely negative [36]. 
Rastinehad et al. [37] found that BCG post-resection or abla-
tion did not result in significant differences in recurrence 
rates regardless of grade. Low-grade recurrence was 26% for 
endoscopic management alone vs. 33% in those receiving ad-
juvant BCG; high-grade recurrence 38% was for endoscopic 
management alone vs. 39% in those receiving adjuvant 
BCG. The use of BCG may be more ideally suited for CIS, as 
Carmignani et al. [38] have shown that an induction course 
of BCG could convert positive cytology to negative with a 
mean recurrence rate of 32% at 19 to 57 months follow-up. 
While encouraging, negative cytology alone is an insuf-
ficient benchmark for remission and other more definitive 
diagnostic measures, like ureteroscopy with repeat biopsy, 
should be employed for surveillance. 

Mitomycin C (MMC) has also been studied. Metcalfe et 
al. [39] reported data in 28 renal units receiving intralumi-
nal therapy after complete endoscopic resection for Ta/T1 
tumors, 3-year recurrence-free, progression-free, and impor-
tantly nephrouretectomy-free survival was 60%, 80%, and 
76%, respectively; 3-year overall survival was 92.9%. Another 
series by Aboumarzouk et al. [40] evaluating MMC instilla-
tion into 20 renal units with biopsy proven low-grade UTUC 
showed a recurrence-free survival of 65% at a mean follow-
up of 24 months. Only 1 (5%) patient was noted to have a 
long-term complication. Fortunately no patients went on to 
develop post-operative renal impairment or systemic side-
effects [40]. MMC has also been constituted into a gelatinous 
matrix called Mitogel (UGN-101) in an effort to achieve 
more sustained contact along the upper tract urothelium. In 
an open-label, single-arm, phase 3 trial, Kleinmann et al. [41], 
treated patients with biopsy-proven primary or recurrent 
low-grade UTUC with 6 instillations of weekly UGN-101 up 
to a maximum dose of 60 mg per instillation. Of note, only 
tumors in either the renal pelvis or the calyces were eligible 
for treatment. The primary outcome was complete response 
defined as a negative 3-month ureteroscopic evaluation to 
include negative urine cytology. Seventy-four patients were 
able to receive at least one dose. Forty-two patients (59%) had 
a complete response with a median follow-up of 11 months. 
Of those patients with a complete response, only 6 recurred. 
In terms of adverse events, the most frequently reported 
events were ureteric stenosis in 31 (44% in total, the major-
ity being Grades 1–2), urinary tract infection in 23 (32%), 
hematuria in 22 (31%), and flank pain in 21 (30%). No deaths 
were reported [41]. Another intriguing intraluminal therapy 
with a novel delivery mechanism pairing is gemcitabine im-
pregnated ureteral stents. Preliminary in vitro studies have 
shown stable diffusion kinetics up to 72 hours with complete 
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stent dissolution after about 9 days. There was a reduction 
of 75% of viable tumor burden with minimal toxicity to nor-
mal cell lines [42].

Last, Balasubramanian et al. [43] reported their findings 
in a cohort of 51 patients (58 renal units) which received 
salvage topical therapy (either BCG, MMC, or gemcitabine) 
for recurrent UTUC (Ta, T1, and Tis). Of note, 18 renal units 
required additional topical therapy–44% (8/18) for refractory 
disease and 56% (10/18) as a reinduction course following a 
period of remission. Five renal units had CIS unresponsive 
to initial therapy and only 20% (1/5) of these responded to 
additional intraluminal therapy. Globally these data support 
that there are some cases of UTUC that can be salvaged 
with additional courses of intraluminal therapy, but those 
presenting with CIS may not do as well [43]. 

It is also worth noting that intraluminal therapies are 
frequently deployed into the lower urinary tracts prophylac-
tically around the time of surgical resection to decrease the 
risk of bladder seeding. The estimated rate of bladder recur-
rence following radical nephrouretectomy is anywhere from 
22% to 47% [44,45]. A meta-analysis by Wu et al. [46] dem-
onstrated a bladder tumor incidence of 24% in cases where 
intravesical chemotherapy (predominantly MMC) was used 
versus 36.9% in cases where it was not–the pooled odds ra-
tio for bladder tumor recurrence being 0.45 (p-value<0.05).
Gemcitabine has also been used with similar efficacy and 
may offer a better side-effect profile. Interestingly, studies 
have also shown benefit with intravesical irrigations using 
either physiologic saline or distilled water. In a retrospective 
series by Yamamoto et al. [47], patients receiving these blad-
der irrigations had a 25.0% recurrence rate versus 52.5% in 
those that did not (p-value<0.05). Unfortunately, retrospec-
tive study design and small sample size clouds interpretation 
of these findings. With that said, the concept does warrant 
further evaluation given the impressive risk reduction at 
low treatment related toxicity. Concurrently, comparative 
studies evaluating the relative efficacy of these agents are 
not available. Nevertheless, given the robust data supporting 
intra-vesical chemotherapy, the EAU Guidelines do recom-
mend a single post-operative dose of intravesical mitomycin 
after nephrouretectomy, typically within 24 hours of resec-
tion [48].

NEPHRON-SPARING SURGICAL  
RESECTION

Beyond endoscopic therapies with or without intralu-
minal instillations to manage low-grade/low-volume disease, 
patients can elect for surgical resection with ureteral re-

construction vs replacement if  underlying disease factors 
warrant a more aggressive approach. The 2 most commonly 
cited options highlighted by the NCCN and the EAU UTUC 
Guidelines are distal ureterectomy with reimplantation or 
segmental ureteral resection with uretero-ureterostomy. 
For carefully selected patients meeting the low-risk criteria 
as outlined in the EAU guidelines (unifocal disease, tumor 
size <2 cm, low-grade cytology, low-grade biopsy, and no 
invasive aspect on CT urography), the oncologic outcomes 
between radical nephrourectomy and distal ureterectomy 
with reimplantation appear similar. A contemporary study 
by Seisen et al. [49] compared the oncologic outcomes of radi-
cal nephrourectomy, distal ureterectomy, and endoscopic 
treatment for clinically organ confined UTUC of the distal 
ureter. Overall, 128 (42.1%), 134 (44.1%), and 42 (13.8%) were 
treated with radical nephrourectomy, distal ureterectomy, 
and endoscopic surgery, respectively. Here the authors found 
equivalent rates of overall, cancer-specific, and intravesical 
recurrence-free survival across the 3 surgical procedures. 
Interestingly, when adjusting for comorbidity using the 
American Society of  Anesthesiologists score, both distal 
ureterectomy (hazard ratio [HR] 0.80, p=0.01) and endoscopic 
surgery (HR 0.84, p=0.02) were independent predictors of 
overall survival [49]. As stated previously, this may support 
conservative treatments in select patients with significant 
comorbidity. Similarly, in a large French multi-institutional 
study, the 5-year probability of CSS, recurrence-free survival, 
and metastasis-free survival for segmental ureterectomy 
and radical nephrourectomy were 87.9% and 86.3% (p=0.99); 
37% and 47.9% (p=0.48); and 81.9% and 85.4% (p=0.51), respec-
tively [50]. Using SEER data, Lughezzani et al. [51] showed 
an overall cancer specific mortality (CSM) of  77.6% at 
5-years after either nephrourectomy or segmental resection. 
However, when stratifying by disease stage, those with non-
organ confined disease (either pT1-2N1-3 or pT3-4N1-3 for the 
purposes of this study) had a 5-year CSM as low as 28.7% 
[51]. Last, ileal substitution is an option for those with more 
extensive ureteral involvement. A more recent single center 
retrospective review from Ou et al. [52] identified 80 patients 
that underwent ileal ureter creation for UTUC and 2- and 5- 
year CSS were 87.55% and 75.0%, respectively. 

SYSTEMIC THERAPY

Multi-modal therapy including systemic cisplatin-based 
chemotherapy is largely considered standard of  care for 
lowerurinary tract UC. It should come as no surprise that 
systemic therapy is also being studied in the upper urinary 
tracts. Sequencing of therapy for UTUC can be quite chal-
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lenging in lite of  the fact that higher-grade disease fre-
quently results in nephrectomy, and the potential nephro-
toxicity as a result of surgical resection or cisplatin exposure 
or both is a significant concern. 

The landmark POUT (peri-operative chemotherapy vs. 
surveillance in upper tract urothelial cancer) trial was a 
phase 3 randomized controlled clinical trial that recruited 
patients with invasive and/or node-positive UTUC to either 
surveillance or adjuvant cisplatin-based chemotherapy. Ad-
juvant chemotherapy was found to significantly improve 
disease-free survival (HR 0.45, p<0.01) at a median follow-
up of 30.3 months. The 3-year event free estimates were 71% 
and 46% for chemotherapy and surveillance, respectively 
[53]. Data in the neoadjuvant space is largely retrospective. 
A meta-analysis by Kim et al. [54] including 4 large studies 
found that neoadjuvant chemotherapy had a 4.76-fold high-
er probability of having pathologic N0 status relative to the 
control group. Data from a small phase II trial of NAC fol-
lowed by extirpative surgery by Margulis et al. [55] was not 
as reassuring. In this study on 3 patients (10.3%) achieved 
ypT0N0 status; the complete response rate was only 13.8%. In 
terms of immunotherapy (IO), the data remains immature. 
There are several ongoing clinical trials evaluating IOs in 
the adjuvant setting, several of which that are no longer ac-
cruing, but study results are not estimated to be available 
until 2022 at the earliest [56].

There is precious little data in terms of nephron-sparing 
surgery and systemic therapy. This is likely due to a multi-
tude of factors to include the relative rarity of UTUC, the 
challenges inherent to adequate staging in the upper uri-
nary tracts, the reluctance to offer systemic therapy with-
out clear evidence of invasive disease, and the dilemma in 
pursuing nephron-sparing surgical options but also treating 
systemically with agents known to cause nephrotoxicity. 

CONCLUSIONS

UTUC is fairly uncommon and presents unique diag-
nostic and therapeutic challenges. As highlighted before, the 
management of UTUC has largely been derivative of lower 
urinary tract UC despite divergent genetics and clinical be-
havior in the upper urinary tracts. Also, despite incredible 
advances made in endoscopic instrument design to include 
the availability of enhanced imaging (notably optical coher-
ence tomography and confocal laser endomicroscopy), our 
ability to stage UTUC remains inferior to what can be ac-
complished in the bladder. Accurate assessment of disease 
burden and tumor aggressiveness are key to better treat-
ment allocation, and this is especially important when treat-

ment choices potentially result in renal extirpation and the 
possibility of CKD. 

Both AUA and EAU Guidelines now support nephron-
sparing approaches in well-selected patients, but the argu-
ment has been made that rates of salvage nephrouretectomy 
remain too high. Intraluminal immunotherapy (BCG) and 
chemotherapy (MMC and gemcitabine) have been studied 
with mixed results and are not yet supported by guidelines. 
Limitations in this treatment space reside in the difficulty 
of  achieving adequate dwell times in the upper urinary 
tracts, and the sporadic indications, treatment regimens, and 
dosages which cloud the efficacy landscape. Novel delivery 
mechanisms are being engineered with some encouraging 
results in terms of response rates and tolerability – long-
term outcomes such as progression-free and overall survival 
remain unknown. The benefits of systemic therapy for those 
requiring nephron-sparing approaches (endoscopic ablation, 
distal ureterectomy, and ileal ureter substitution) for im-
perative indications has not been adequately studied. 

In conclusion, nephron-sparing approaches should be 
strongly considered for those with low-volume/low-grade dis-
ease as there appears to be equivalent oncological outcomes 
with reduced treatment-related morbidity. The added utility 
of intraluminal therapy is in question, as study results are 
mixed; improved diagnostics and treatment regimens may 
yet shift this paradigm and additional clinical trial results 
are eagerly anticipated. 
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