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Abstract: While radical nephroureterectomy (RNU) remains the gold-standard treatment for upper tract

urothelial carcinoma (UTUC), a growing volume of literature surrounding endoscopic, organ-sparing

procedures has developed over the past few decades. Based on this, endoscopic management of UTUC

has gained acceptance as a standard of care approach, particularly among those with low-risk disease or

with imperative indications for organ preservation. As a rare disease, however, data is mostly restricted to

retrospective single institution series with relatively small numbers. Therefore, comparative outcomes of

endoscopic management to RNU remain incompletely defined. Furthermore, the comparative utility of

endoscopic approaches (ureteroscopy versus percutaneous resection) and topical therapy following resection

lacks prospective analysis. In this article we review the available literature on endoscopic management of

UTUC.
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Introduction

Upper tract urothelial carcinoma (UTUC) is a rare disease,
and as such there is a relative lack of high-level evidence
regarding its management. The gold-standard remains
radical nephroureterectomy (RNU), however experience
with organ sparing approaches over the last few decades has
carved out a role for endoscopic management. Despite this,
understanding both the success and limitations of an organ
sparing approach is essential to proper patient selection and
counseling. Herein we discuss the outcomes of endoscopic

management of UTUC.

Patient selection

Proper patient selection for endoscopic management is
essential, as these tumors carry a high risk of recurrence and
accurate grading and staging remains a diagnostic challenge.
Ideally, patients undergoing endoscopic management will
meet criteria outlined by the EAU guidelines with low-risk
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disease, defined as unifocal, small (<2 cm), low-grade by
cytology and ureteroscopic biopsy, and without evidence of
invasion on computed tomography (1). It is worth noting
that the accuracy and inter-observer variability in correctly
predicting low grade versus high grade disease based on
visual inspection alone is poor (2). Furthermore, the ability
to accurately predict tumor grade (much less stage) may
be limited, as the study by Wang et 4/. found that 29%
of patients with endoscopic biopsy of UTUC showing
low-grade tumor were found to have high grade disease
at the time of RNU (3). In the series by Yamany ez a/.,
ureteroscopic biopsy will miss lesions 25% of the time, and
up to 50% may have missed carcinoma in situ (CIS) (4).
Straub ez al. found in their series of 77 patients that upper
tract cytology and URS biopsy yielded only an 84%
sensitivity for identifying high-grade disease, while 15%
of high-grade tumors at RNU were initially diagnosed as
low-grade disease (5). It is therefore essential to make every
effort to accurately risk stratify patients and to maintain
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a high index of suspicion when attempts at endoscopic
management fail.

While it may be preferable to restrict endoscopic
management to well-select patients, imperative indications
exist for renal preservation. Imperative or relative
indications for a nephron-sparing approach include the
presence of an anatomic or functional solitary kidney,
bilateral disease, comorbidities disqualifying from RNU,
chronic kidney disease, disease states representing a high
risk of contralateral recurrence (i.e., Balkan Nephropathy,
Lynch Syndrome), or patient refusal to undergo RNU.
Among patients with Lynch Syndrome, urothelial carcinoma
represents the 3™ most common malignancy after colon
and endometrial (6). With a high-risk of recurrence and
potential for bilateral disease, these patients may mandate
attempt at nephron-sparing surgery.

Endoscopic management versus RNU for UTUC

Before proceeding, it must be stated that RNU remains
the gold-standard management for UTUC. It is important
that any urologist embarking on a course of endoscopic
management with a patient pause and reflect how the
outcome is likely to compare to RNU, and whether that
patient would benefit from a more definitive approach. At
this time, no high-level comparison of RNU to endoscopic
management has been performed. In a 2014 meta-analysis of
available studies by Yakoubi and colleagues, they identified
8 studies which were all retrospective or non-randomized
studies comparing RNU to endoscopic management (7).
They derived pooled data of 1,002 patients, including 322
who underwent an endoscopic approach and 680 who
underwent RNU. There was no significant difference with
respect to cancer-specific or overall survival between to the
two treatment approaches. However, with retrospective,
low-level data, and a high degree of heterogeneity, it is
difficult to draw an accurate comparison between the two
treatment modalities. Based on this, the authors note that
equivalence of organ-sparing endoscopic management and
RNU are not well established in this meta-analysis. As
patients undergoing endoscopic management are either
highly selected or with imperative indications, drawing
accurate head-to-head comparisons with RNU will likely
be impossible without prospective trials. However, it is
encouraging to those pursing endoscopic management
that survival appears not to be grossly inferior, and may be
equivalent to RNU.
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Ureteroscopic versus percutaneous tumor
resection

The optimal approach for endoscopic management
remains dependent on the specific patient, as well as
surgeon preference and experience. Studies reporting on
retrograde or percutaneous endoscopic management are
in Table 1. Ureteroscopy is generally accepted as the initial
diagnostic and treatment modality of choice, as it offers a
minimally invasive approach with low morbidity to obtain
visual and pathologic diagnosis, which may be used to risk
stratify patients. For smaller tumors amenable to ablation,
ureteroscopy is usually the preferred approach. It allows
for visual interpretation, cytology via barbotage, biopsy,
and primary tumor ablation while maintaining integrity
of the urinary tract. Recently, Scotland et #/. published a
23-year experience of ureteroscopy for management of
low-grade UTUC with tumors >2 cm in size (8). Among
80 patients with a median follow up over 43 months,
they found that 90.5% of tumors recurred, with 31.7%
progressing in tumor grade and 20% undergoing RNU.
Overall and cancer specific survival was 75% and 84%
respectively at 5 years. This study demonstrates that
ureteroscopic management may be effective, even for
larger tumors, with acceptable survival rates. However it is
important to note that their recurrence rate is quite high
(90%) and patients undergoing a primary ureteroscopic
approach need close and vigilant follow up and surveillance,
whether managing small or large lesions.

Smith ez al. reported the first experience with percutaneous
tumor resection in 1987 (31) and since then multiple
authors have reported on its efficacy (19,23,26,28,32-34).
In the largest series to date, Motamedinia and colleagues
reported their 30-year experience of percutaneous resection
of UTUC in 141 patients. With a median follow up of
66 months, they found that disease recurred in 37% of
low-grade tumors and 63% of high-grade tumors, and that
ultimately 13% of patients progressed to RNU. Of note in
their series, the longest time to recurrence was 116 months,
making the case for indefinite longitudinal follow up of these
patients.

Cutress and colleagues performed a systematic review of
ureteroscopic and percutaneous management of UTUC (32).
A total of 56 manuscript met criteria for analysis. The
found a cancer specific survival of 98% for low grade
disease treated endoscopically by either approach.
However there was a marked difference in recurrence

Transl Androl Urol 2020;9(4):1821-1830 | http://dx.doi.org/10.21037/tau.2019.12.26



Translational Andrology and Urology, Vol 9, No 4 August 2020

1823

Table 1 Outcomes of endoscopic management for upper tract urothelial carcinoma with long-term follow up

Study Year Number Follow up (months) Recurrence (%) Progression to RNU (%) CSS (%)

Retrograde
Scotland (8)* 2018 80 44 90.5 20 84
Hoffman et al. (9) 2014 25 26 36 0 100
Grasso et al. (10) 2012 82 38 81 19 87
Cutress et al. (11) 2012 73 54 69 19 89
Gadzinski et al. (12) 2010 34 58 84 32 100
Cornu et al. (13) 2010 35 24 60 11 100
Pak et al. (14) 2009 57 53 90 19 95
Thompson et al. (15) 2008 76 55 55 33 85
Lucas et al. (16) 2008 39 33 44 28 82
Krambeck et al. (17) 2007 37 32 62 30 70
Reisiger et al. (18) 2007 10 73 50 10 100
Roupret et al. (19) 2006 27 52 15 26 81
Johnson et al. (20) 2005 35 32 68 3 100
Daneshmand et al. (21) 2003 30 31 90 13 97
Matsuoka et al. (22) 2003 27 33 33 NA 89

Percutaneous
Motamedinia et al. (23) 2016 141 66 37 LG; 67 HG 13 NA
Rastinehad et al. (24) 2009 89 61 33 13 NA
Roupret et al. (25) 2007 24 62 13 21 83
Palou et al. (26) 2004 34 51 41 26 94
Goel et al. (27) 2003 20 64 65 50 75
Clark et al. (28) 1999 17 24 33 12 82
Plancke et al. (29) 1995 10 28 10 10 100
Patel et al. (30) 1996 26 45 35 6 91

*, this series was restricted to ureteroscopic management of tumors >2 cm in size. RNU, radical nephroureterectomy; CSS, cancer specific

survival; LG, low grade; HG, high grade, NA, not available.

rates between ureteroscopic and percutaneous approaches.
For low-grade disease, URS resulted in a 52% recurrence
compared to 23% for percutaneous. Among high-grade
tumors recurrence rose to 76% for URS and 40% for
percutaneous tumor resection. It is also worth examining
the complications observed between these two cohorts.
Among patients electing for ureteroscopy, 14% experienced
complications with a significant stricture rate of 11%. In
comparison, the pooled complication rate for percutaneous
resection was 27%, with a 17% risk of blood transfusion,
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2% risk of renal failure, 1% risk of emergency RNU or
renal artery embolization for hemorrhage, and a 0.3% risk
of percutaneous tract tumor seeding. Taken in totality,
this analysis demonstrates the balance the urologist and
patient must weigh in management. Percutaneous access
allows for a more direct path to the tumor, and utilization
of larger and more thorough instrumentation (Figure 1).
As such, percutaneous resection offers a decreased risk of
recurrence with comparatively higher risk of complications,
including Clavien-Dindo high grade complications. This
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Figures 1 Left upper pole tumor in a patient with a history of cystectomy and ileal conduit urinary diversion for muscle-invasive bladder

cancer. (A) Coronal CT with arrow showing upper pole tumor; (B) low-grade upper tract urothelial carcinoma seen through percutaneous

approach, prior to resection; (C) percutaneous bi-polar resection of upper tract tumor; (D) complete visual resection of all tumor.

is not insignificant given that many patients undergoing
endoscopic management are often more comorbid and
with less reserve. However the morbidity of percutaneous
resection is typically less than with RNU, and therefore
the higher odds of rendering a patient disease free with
a percutaneous (versus ureteroscopic) approach may be
justified to avoid more radical surgery. Therefore careful
patient counseling is imperative, and patients should play an
important role in treatment selection.

Of concern with endoscopic management is the risk of
tumor seeding. As mentioned previously, the risk of tumor
tract seeding at the time of percutaneous resection is low
at <1% (32). While patients must be counselled on this
risk, it does not present a significant barrier to treatment.
In comparison, there is concern that URS may offer an
increased risk of bladder seeding and intravesical tumor
recurrence with conflicting data. Multiple studies have
reported an increased risk of bladder recurrence following
ureteroscopy for UTUC (35). Ishikawa et al. reported
their series of patients undergoing RNU for UTUC, and
found that prior diagnostic URS did not increase the risk
of subsequent bladder tumor (36). Similarly, Baboudjian
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et al. reported their series of 171 patients who underwent
RNU, and found that prior URS was an independent
predictor of bladder recurrence with an [OR =4 (1.4-11.9),
P=0.01] (37). Recently, Lee and colleagues reported their
experience of 502 patients undergoing RNU, of whom
206 (41%) underwent prior URS and 296 (59%) did not
have a pre-RNU URS (38). Among these two groups they
found no difference in the risk of bladder recurrence. In
the most robust data to date, a 2017 meta-analysis of 6
studies reporting bladder recurrence rates among patients
undergoing URS prior to RNU found on pooled analysis a
statistically significant increased risk of bladder recurrence
(HR 1.56, 95% CI: 1.33-1.88; P<0.001). Given the accepted
role of intravesical chemotherapy at the time of RNU, there
is growing opinion that there may be a role in the setting
of endoscopic management of UTUC. However additional
studies are needed in this area.

Upper tract recurrence following radical
cystectomy

Upper tract recurrence of urothelial carcinoma represents
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a particular diagnostic and therapeutic challenge. In a 2012
meta-analysis, the prevalence of upper tract recurrence
following radical cystectomy ranged from 0.75-6.4% (39).
Krambeck ez 4. reported their series of 90 patients with a
history of primary bladder cancer who subsequently recurred
in the upper tract and were treated endoscopically (17).
Among this cohort, patients with previous radical cystectomy
were at increased risk of death from disease (RR 3.34).
Therefore it is essential to establish an accurate and timely
diagnosis in these patients. Our practice is to establish
retrograde access for diagnosis if possible, which is more
often successful in the case of ileal conduit urinary diversion.
In the case of neobladder, access to the upper tract can be
challenging due to issues navigating the tortuosity of the
afferent limb. In one series involving attempted access to 17
renal units, successful access was achieved 59% of the time,
and a learning curve was seen throughout the series (40).
When unable to access the upper tract retrograde, a
percutaneous antegrade approach is required.

Surveillance following endoscopic management

With recurrence following RNU common, close
surveillance following endoscopically managed UTUC is
essential. Superficial tumors may continue to be managed
endoscopically, but approximately 20-30% of patients will
progress to RNU (11,15,32). Currently, EAU guidelines
indicate that, following an organ sparing approach, patients
should be followed to 5 years or beyond (41). This should
include CT urogram at 3 months, 6 months, and then yearly,
as well as cystoscopy with ureteroscopy and iz situ cytology
at 3 months, 6 months, and then every 6 months until 2 years
then yearly. This algorithm, while thorough, places a high
burden on the patient. Among a population that is typically
older and comorbid, the frequency anesthetics required for
ureteroscopy may be difficult or impossible.

In our practice, at least one endoscopic surveillance
is typically performed within 3 months. Villa e 4/, in a
novel study, examined the role of early repeat ureteroscopy
at 6 weeks and found that the presence of tumor was
associated with poor subsequent recurrence free rates (42).
One wonders whether these represent early recurrence or
inadequate resection of tumor, but nonetheless presence
of disease during early surveillance may be associated with
treatment failure. Following the initial early surveillance,
attempts are made to space out anesthetic procedures
more quickly to 6- or 12-month intervals, particularly
amongst patients with low-grade disease while using cross
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sectional imaging in the interim (CT or MR Urogram).
Particularly comorbid patients may be followed with serial
cross sectional imaging alone following an initial early
surveillance, choosing only to intervene on suspicious
findings. This approach is chosen via shared decision making
with the patient. Given that up to 50% of patients with
upper tract tumors will eventually recur within the bladder,
we will typically perform cystoscopy at 3, 6, 12 months
and then yearly.

Intracavitary therapy

With ample evidence to support the use of intracavitary
therapy for urothelial carcinoma of the bladder, it is a
logical extension to apply these therapies to the upper
tract. However outcomes are diminished, and the evidence
in support of topical therapy for UTUC more limited.
While BCG is the most common topical agent used, studies
have also described the use of Mitomycin C (27,43-46),
epirubicin (27), thiotepa (44,46), Adriamycin (47), and BCG
with Interferon (44,48).

Topical intracavitary therapy for UTUC may be broken
into that used for curative with CIS, and adjuvant therapy
for Ta/T'1 disease. Studies breaking down the utilization for
topical therapy for curative and adjuvant intent are reported
in Tables 2 and 3 respectively. Response rates for CIS are
typically defined as negative cytology, and range from 60—
100%. In comparison, BCG for adjuvant treatment of Ta/
T1 disease shows a much lower initial response. Rastinehad
et al. reported the largest series of BCG for adjuvant
treatment of UTUC to date among a cohort of 89 total
renal units undergoing percutaneous resection of upper
tract tumor among whom 50 received BCG (24). When
compared, there was no difference between those who did
and did not receive BCG with regards to recurrence, time
to recurrence or progression and the authors therefore call
into question the utility of BCG in the adjuvant setting.

A recent 2019 meta-analysis of topical therapy for
UTUC examined pooled data 27 reports including 438
patients, and 18 studies eligible for quantitative analysis (64).
All studies identified were case series, as to date no
prospective randomized studies have been presented.
Patients were broken into two groups, including Ta/T1
(adjuvant) tumors and CIS (curative). Among patients with
Ta/T1 disease, pooled estimates showed 40% recurred,
94% cancer-specific survival, and 71% overall survival.
There was no difference found between treatment regimens
or method of instillation. In comparison topical therapy for
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Table 2 Series reporting upper tract instillation for CIS with curative intent

Study Renal units ~ Agent Route Mean follow up (months) Response (%) Recurrence (%)
Sharpe et al. (49) (1993) 17 BCG Retrograde 49 76 18
Yokogi et al. (50) (1996) 8 BCG Both 10-46* 63 0
Nishino et al. (51) (2000) 6 BCG Retrograde 22 100 0
Nonomura et al. (52) (2000) 11 BCG Retrograde NA 82 22
Okubo et al. (53) (2001) 14 BCG Retrograde 18-82* 64 45
Thalmann et al. (54) (2002) 25 BCG Antegrade 42 88 55
Irie et al. (55) (2002) 13 BCG Retrograde 36 100 11
Miyake et al. (56) (2002) 16 BCG Both 30 81 19
Hayashida et al. (57) (2004) 11 BCG Both 51 100 50
Kojima et al. (58) (2006) 13 BCG Retrograde 1-76* 77 27
Giannarini et al. (59) (2011) 42 BCG Antegrade 42 NA 40

*, no mean reported, range given. CIS, carcinoma in situ; BCG, bacillus calmette guerin.

Table 3 Series reporting adjuvant upper tract instillations for Ta/T'1 disease

Study Renal units Agent Route Mean follow up (months) Recurrence (%)
Schoenberg et al. (60) (1991) 9 BCG Antegrade 24 11
Keeley et al. (43) (1993) 21 MMC Retrograde 30 54~
Vasavada et al. (61) (1995) 8 BCG Antegrade 24 37
Martinez-Pineiro et al. (44) 31 MMC; BCG; Both 31 14 (MMC); 12.5 (BCG);
(1996) Thiotepa; INF 40 (Thiotepa)
Patel et al. (62) (1998) 17 BCG Retrograde 15 12

Clark et al. (28) (1999) 18 BCG Antegrade 11 33
Jabbour et al. (63) (2000) 13 BCG Antegrade 59 23
Thalmann et al. (54) (2002) 16 BGC Antegrade 42 87
Rastinehad et al. (24) (2009) 50 BCG Antegrade 61 36
Giannarini et al. (59) (2011) 22 BCG Antegrade 42 59
Metcalfe et al. (45) (2017) 28 MMC** Both 19 60

*, of 58% of patients were disease free after initial treatment, and of those 54% recurred; **, included induction and maintenance therapy
for Ta/T1 disease. BCG, bacillus calmette guerin; MMC, mitomycin C; INF, interferon.

CIS 84% had response based on cytology, 34% experienced
upper tract recurrence, and 16% progressed. Again,
treatment regimen did not influence response. The authors
concluded that recurrence rates closely match those of
patients managed by an organ-sparing approach followed
by observation, and therefore little evidence in favor topical
therapy for UTUC exists. While many urologists may,
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nonetheless, feel pressed to attempt topical therapy as an
attempt to exhaust all options in an effort to avoid RNU
in patients for whom such a surgery is prohibitive, the
outcomes reported thus for do not inspire confidence and
newer treatments are needed.

A major barrier to effective topical therapy for UTUC
is the issue of dwell time: instillations in the upper tract
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drain and prevent effective contact be agent of choice and
the site of therapy. In an attempt to address the treatment
failure of topical therapy for UTUC, recent innovations
for drug delivery are under investigation. Barros et 4l
reported on a novel biodegradable stent impregnated with
supercritical CO, with chemotherapeutic drugs, such as
paclitaxel, epirubicin, doxorubicin, and gemcitabine (65).
Cancer cell lines exposed to the anti-cancer biodegradable
stents showed a 75% reduction in viability at 72 hours. This
offers the potential of a procedure familiar to all urologists
(stent placement) as a means to provide effective topical
therapy to patients with UTUC. An additional developing
treatment is a thermo-polymer gel compounded with
Mitomycin C (UGN-101), which forms a liquid when
cooled and a gel cast at body temperature, thereby allowing
for improved dwell time in the upper tract. Two clinical
trials are underway for the use of this compounded gel at
ablating low-grade tumors in UTUC (NCT02793128) and
non-muscle invasive bladder cancer (NCT'03558503). Initial
results of the UTUC trial (NCT02793128) presented at
the American Urologic Association Annual Meeting 2019
demonstrated promise. In a cohort of patients with residual
disease low-grade disease within the kidney following initial
diagnostic evaluation, 60% achieved complete response
following chemoablation with UGN-101.

Conclusions

While there exists a clear role for endoscopic management
of UTUC, its role in management continues to evolve.
Available retrospective data shows acceptable cancer
specific survival among appropriately selected patients.
While an organ sparing approach avoids radical surgery
(and the associated risks), it comes at the cost of repetitive
surveillance often under anesthesia and the high rate of
local recurrence. Thus far, no approved topical therapies
have proven highly effective at decrease recurrence
rates with upper tract instillation of BCG and topical
chemotherapy showing some benefit to CIS but little clear
role in Ta/T1 disease. With new therapies on the horizon,
it is hopeful that improved delivery of topical therapy to the
upper tract will expand our utilization and effectiveness of

endoscopically managed UTUC.
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