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   What ’ s known on the subject? and What does the study add?  
 Endoscopic management of upper tract urothelial carcinoma (UTUC) using either 
ureteroscopy and laser ablation, or percutaneous resection, is a management option for 
treating selected low-grade tumours with favourable characteristics. However, the 
evidence base for such practice is relatively weak, as the reported experience is mainly 
limited to small case series (level of evidence 4), or non-randomised comparative studies 
that are unmatched for tumour stage (level of evidence 3b), with variability of follow-up 
duration and reported outcome measures. 

 The present systematic review comprehensively reviews the outcomes of all studies of 
endoscopic management of UTUC, including the role of topical adjuvant therapy. It 
establishes for the fi rst time a structured reference for endoscopic management of UTUC, 
and is a foundation for further clinical studies. 

 Accepted for publication 15 December 2011 

 OBJECTIVE      •     To systematically review the oncological outcomes of upper tract urothelial carcinoma 
(UTUC) treated with ureteroscopic and percutaneous management.  
    •     The standard treatment of UTUC is radical nephroureterectomy (RNU). However, over the 
last two decades several institutions have treated UTUC endoscopically, either via 
ureteroscopic ablation or percutaneous nephroscopic resection of tumour (PNRT), for both 
imperative and elective indications.   

 METHODS      •     For evidence acquisition the Pubmed database was searched for English language 
publications in December 2011 using the following terms: upper tract (UT) transitional cell 
carcinoma (TCC), upper tract TCC, UTTCC, upper tract urothelial cell carcinoma, upper tract 
urothelial carcinoma, UTUC, endoscopic management, ureteroscopic management, laser 
ablation, percutaneous management, PNRT, conservative management, ureteroscopic biopsy, 
biopsy, BCG, mitomycin C, topical therapy.   

 RESULTS      •     There are no randomised trials comparing endoscopic management with RNU. Most 
published studies were retrospective case series (and database reviews), or unmatched 
comparative studies.  
    •     There was strong selection bias for favourable tumour characteristics in many 
endoscopically treated groups.  
    •     There was variation in medical comorbidity and indication for treatment across different 
study groups.  
    •     The biopsy verifi cation of underlying UTUC pathology was inconsistent.  
    •     The follow-up in most studies was limited, typically to a mean 3 years.   

 CONCLUSIONS      •     There is a high rate of UT recurrence with endoscopically managed UTUC, and a grade-
related risk of tumour progression and disease-specifi c mortality.  
    •     Overall, renal preservation may be high with  ≈ 20% of patients proceeding eventually to 
RNU. For highly selected Grade 1 (or low-grade) disease managed in experienced centres, 
5-year disease-specifi c survival (DSS) may be equivalent to RNU, although the small study 
groups and short follow-ups preclude comments on less favourable Grade 1 (or low-grade) 
tumour characteristics, or DSS, in the longer-term.  
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   INTRODUCTION   Upper tract urothelial carcinoma (UTUC) is a rare, accounting for just 5 – 10% of all urothelial tumours, with an incidence 
of just 1 – 2   :   100   000 in Western populations   [ 1,2 ]  . Furthermore, the incidence of non-invasive urothelial cancer is rarer 
still, accounting for only 40% of UTUCs compared with 80% of bladder cancers   [ 2 – 5 ]  . Radical nephroureterectomy (RNU) 
is therefore the  ‘ gold standard ’  of care for UTUC, mainly due to the proven durable outcomes reported   [ 2,6 ]   and the 
invasive prevalence of UTUC. 

undergoing endoscopic management. The 
reported utility of endoscopic management 
of UTUC is currently very low, as only six 
institutions for URSa, and one for PNRT, 
have published series of  > 40 patients 
  [ 11,12,19 – 23 ]  . 

 This review reports the outcomes of patients 
treated with URSa or PNRT over the last 20 
years, with a focus on overall survival (OS), 
disease-specifi c survival (DSS) and renal-unit 
survival (RUS).  

  METHODS 

  Evidence acquisition 

 The Pubmed database was searched for 
English language publications in December 
2011 using the following terms (limited to 
humans): upper tract transitional cell 
carcinoma, upper tract TCC, UTTCC, upper 
tract urothelial cell 
carcinoma, upper 
tract urothelial 
carcinoma, UTUC. 
This was used in 
conjunction with 
corresponding terms for evaluation of 
endoscopic management (endoscopic 

management, ureteroscopic management, 
laser ablation, percutaneous management, 
PNRT, conservative management), biopsy 
(ureteroscopic biopsy, biopsy), and topical 
treatment (BCG, mitomycin C, topical 
therapy). 

 In all, 885 papers were evaluated initially. 
After excluding reviews, and studies 
reporting on  < 10 patients, 56 papers were 
eligible for fi nal scrutiny.   

  RESULTS 

  Published reports of endoscopically 
managed UTUC using URSa and PNRT 

 There are no randomised trials comparing 
endoscopic management with RNU. All 
published reports were case series (level of 
evidence 4), or non-randomised comparative 
studies (level of evidence 3b), and these are 

listed in  Tables   1  (URSa)   [ 7,10,11,19 – 37 ]   and 
 2  (PNRT)   [ 9,12,19,24,38 – 45 ]  . 

 Historically, experience with endoscopic 
management of UTUC was limited to few 
institutions treating small sub-groups of 
patients with mainly imperative indications 
(patients with solitary kidney, bilateral UTUC, 
end-stage chronic kidney disease  [ CKD ] ), 
either via ureteroscopy with ablation using 
electro-diathermy or laser (URSa), or 
percutaneous nephroscopic resection of 
tumour (PNRT)   [ 7 – 10 ]  . As experience 
developed, endoscopic management has 
been extended to selected patients with 
elective indications (low-grade tumours with 
normal contralateral kidneys) in certain 
experienced centres   [ 11,12 ]  . 

 The recently published 2011 European 
Association of Urology Guidelines indicate 
that conservative management of UTUC can 
be considered in imperative or elective cases, 
for low-grade, low-stage tumours   [ 2 ]  . It now 
appears that nephron-sparing surgery for 
RCC may offer better overall survival to 
RNU, perhaps due to preservation of renal 
function and reduced progression to 
postoperative CKD   [ 13 – 16 ]  . There are clear 
changes in renal function following RNU 
  [ 17,18 ]   and there is therefore renewed 
interest in the outcomes of patients with 
UTUC who may be spared RNU by 

    •     For Grade 3 (or high-grade) disease, DSS outcomes are poor and endoscopic management should only be 
considered for compelling imperative indications in the context of the patient ’ s overall life expectancy and 
competing comorbidity.    

‘There are no randomised trials comparing 
endoscopic management with RNU’
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 Several important points are made about 
these series. The mean study size was 33 for 
URSa and 24 for PNRT and only three 
institutions for URSa   [ 11,22,23 ]   and one for 
PNRT   [ 12 ]  , have published mature outcomes 
on cohorts of  ≥ 40 patients with  > 50 
months follow-up. There was considerable 
selection bias for favourable tumour 
characteristics in many of the studies, e.g. 
unifocality and size  < 2   cm   [ 29,31,36,46 ]  . The 
study populations also had signifi cant 
medical comorbidities, with the proportion 
designated as American Society of 
Anesthesiology score 3 being 56 – 66% 
in some series   [ 33,47 ]  . These studies do 
not therefore refl ect the long-term 
outcomes of the full-spectrum of non-
invasive UTUC in  ‘ fi t ’  patients over the 
long-term, but rather the intermediate-term 
outcomes of specially selected tumours, 
often with favourable characteristics, in 
patients with competing medical 
comorbidity.  

  UT RFS 

 Overall UT recurrence is high with 
endoscopic management, with pooled 
fi gures of 52% and 37% for URSa and PNRT 
studies respectively, with a grade-dependent 
trend ( Table   3 ). As these fi gures were 
uncensored to vital status (patients 
remaining at risk), they under-estimate true 
RFS, and the 5-year RFS has been estimated 
at only 13 – 54%   [ 11,23,36,48 ]  . Multivariate 
analysis has shown the following to be 
signifi cant factors for UT recurrence: tumour 
size  > 2   cm, prior history of bladder tumours, 
and more than three previous bladder 
tumours   [ 20,29,31 ]  . Grade and multifocality 
have also been reported as predictors for UT 
recurrence   [ 43,49 ]  . Renal tumour location 
has been reported as a signifi cant factor for 
recurrence in some   [ 29,43 ]  , but not all 
studies   [ 31 ]  . It is possible that this variance 
between groups is attributable to differences 
in underlying tumour pathology or adequacy 
of surgical access to the UTs, as recent large 
multicentre studies have shown that tumour 
location has no effect on oncological 
outcomes when controlling for grade and 
stage   [ 50 ]  .  

  Bladder RFS 

 Intravesical recurrence is dependent on 
several confounding factors, including prior St
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history of bladder cancer. The pooled studies 
indicate bladder recurrence of 34% and 24% 
for URSa and PNRT respectively, but as only 
15/33 of the pooled studies report 
intravesical recurrence status, these fi gures 
are unlikely to be an accurate fi gure for the 
wider population. The 5-year intravesical 
RFS has been estimated as 46 – 54% in the 
largest studies   [ 11,33,47,48 ]  .  

  OS 

 The OS in the pooled studies was poor, being 
only 72% for URSa and 79% for PNRT, at a 
typical follow-up of 37 months. The 
estimated 5-year OS have been reported as 
57 – 75%   [ 12,20,23,34,36,46,51 ]   and 10-year 
OS as 40 – 47%   [ 12,23 ]  , which may refl ect 
the advanced age and competing 
comorbidity of the study populations.  

  DSS 

 The DSS in the pooled studies was 91% for 
URSa ( Table   1 ) and 89% for PNRT ( Table   2 ) 
at a typical follow-up of 37 months, 
with a grade-dependent trend ( Table   3 ) 
  [ 7,9,10,12,19,23,26,27,30,34,36,38,40 – 45,
47 – 49,52,53 ]  . 

 These DSS fi gures are likely to be over-
estimates, due to limitations in pathological 
verifi cation, patient censoring and follow-up 
duration. Verifi cation of underlying UTUC 
pathology in these studies was variable and 
benign underlying pathology may exist in up 
to 13 – 16% of cases of visually presumed 
UTUC   [ 20,39,54 ]  . The limited pathological 
verifi cation of  ≈ 50% in the largest reports 
of URSa   [ 11,47 ]   inherently precludes 
defi nitive interpretations of DSS. Moreover, 

the raw DSS fi gures were uncensored to 
overall vital status (patients remaining at 
risk during follow-up), which is a major 
factor as OS is only 72 – 74% overall. Those 
studies which did censor patients showed 
notably lower Kaplan – Meier 5-year DSS 
estimates of 49 – 89% for patients 
unstratifi ed by grade   [ 11,23,31,33,47,48 ]  , or 
perhaps 100% 5-year DSS for Grade 1   [ 23 ]   
vs 32 – 38% for Grade 3   [ 11,47,48 ]  , or 
81 – 100% 5-yeary DSS for low-grade vs 
69 – 86% for high-grade disease   [ 31,34,36 ]  . 

 Multivariate analysis has shown grade and 
stage of UTUC to be signifi cant factors for 
adverse DSS   [ 23,31 ]  . Univariate analysis has 
also shown prior or subsequent radical 
cystectomy, and imperative indication for 
endoscopic management, to be adverse DSS 
factors   [ 47 ]  .  

  Metastatic progression 

 Metastatic progression has only been 
sporadically reported in these studies, with 
pooled fi gures of 9% and 6% for URSa and 
PNRT, respectively. As few studies report 
these statistics, these fi gures are unlikely to 
be representative of the true metastatic 
progression rates. The 5-year metastatic-free 
survival rates have been estimated as 94% 
and 86%, for low- and high-grade disease 
respectively in one study   [ 36 ]  .  

  Renal preservation 

 The pooled studies indicate that a 
proportion of 
patients proceed 
ultimately to RNU, 
although most 

renal units are preserved, with RUS of 81% 
and 78% for URSa and PNRT, respectively. 
However, RUS may only be 68% in the 
largest URSa studies with longer follow-ups 
  [ 11,47 ]  , and these fi gures are still likely to 
over-estimate the 5-year RUS, as the raw 
data was uncensored to vital status. The 
5-year RUS has been estimated as 85% in 
one study, showing a grade-dependent 
outcome with a 5-year RUS of 96% and 
20% for Grade 1 and Grade 3 UTUC, 
respectively   [ 23 ]  .  

  Complications 

 Overall pooled complications were 14% 
for URSa, with a stricture rate of 11% 
( Tables   1,2 ). Overall pooled complication 
for PNRT were 27%, with a 17% blood 
transfusion risk, 2% risk of renal failure 
requiring dialysis, and a 1% risk of 
emergency RNU or renal artery embolization 
for haemorrhage. The incidence of seeding 
of UC within the percutaneous tract was 
extremely rare, just 0.3% overall, or 0.75% 
(1/133) in the most experienced centre   [ 12 ]  .  

  Failed endoscopic management 

 Endoscopic management may be considered 
to have failed in cases of tumour 
progression (pathological up-grading or 
up-staging on fi nal RNU specimen, clinical 
or radiological evidence of locally advanced 
or metastatic disease), RNU, or disease-
specifi c mortality (DSM). Although these 
parameters were not universally reported, 
the pooled data indicate endoscopic failure 
in at least 24% of URSa and 32% PNRT 
studies.   

  DANGERS OF UTUC PROGRESSION 
WHILST ON ENDOSCOPIC MANAGEMENT 
AND IMPACT ON DSS 

 A key concern with endoscopic 
management, especially with non-imperative 
cases, is the risk of tumour up-grading, or 
up-staging   [ 55 ]  , which could adversely 
affect DSS and could otherwise have been 
avoided by potentially curative RNU at the 
outset. The overall risk of such progression 
is unclear due to inconsistent reporting 
from different institutions and the inherent 

    TABLE   3  Grade-stratifi ed pooled UT recurrence and DSS outcomes from URSa and PNRT studies. A 
clear trend for increasing UT recurrence and reduced DSS is apparent with higher grade UTUC. The 
outcomes were derived from the following studies: URSa G1 – G3   [ 7,10,19,23,26,27,30,47 – 49 ]  :; LG/HG 
  [ 34,36 ]  :; PNRT: G1 – G3   [ 9,38,40 – 42,44,52,53 ]  :; LG/HG   [ 12,43,45 ]     

 n / N  (%)
G1 G2 G3 LG HG

URSa
   UT recurrence 77/149 (52) 45/84 (54) 28/37 (76) 13/27 (48) 12/20 (60)
   DSS 126/129 (98) 71/81 (88) 27/34 (79) 23/24 (96) 7/8
PNRT
   UT recurrence 11/47 (23) 17/56 (30) 20/50 (40) 26/75 (35) 22/52 (42)
   DSS 46/47 (98) 41/42 (98) 21/35 (60) 25/25 (100) 7/13

‘A key concern with endoscopic management is 
the risk of tumour up-grading, or up-staging’
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limitations in diagnostic accuracy of 
ureteroscopic biopsy. In large single-centre 
series, the risk of grade migration may be 
4 – 19% and the risk of stage migration 
8 – 14%   [ 11,33,34,47,48 ]  . At short-term 
follow-up (mean 32 months), the risk of 
progression may be 0% for low-grade, but 
88% for high-grade cases   [ 30 ]  . Multivariate 
analysis has shown more than three 
previous bladder tumours to be signifi cant 
factors for progression   [ 29 ]  ; and high grade 
or stage to be signifi cant factors for DSM 
  [ 23,31 ]  . Although progression may clearly 
occur, delayed RNU is ultimately carried out 
in a signifi cant proportion of cases, and was 
used in  ≈ 20% of study populations. It is 
therefore pertinent to address whether 
delayed RNU in such patients adversely 
affects DSS compared with RNU at outset. 

 It appears that a short delay to RNU, either 
due to diagnostic URS   [ 56 ]   or a brief period 
of URSa   [ 57 ]  , does not appear to impact 
negatively on outcome. Hendin  et   al.    [ 56 ]   
showed no difference in 5-year metastasis-
free survival, DSS or OS in 48 patients who 
underwent RNU after diagnostic URS, 
compared with 45 patients who underwent 
immediate RNU without prior diagnostic 
URS. Boorjian  et   al.    [ 57 ]   compared the 
disease-free status of 12 patients treated 
with delayed RNU after 6 months of URSa 
with 34 patients (with comparable 
pathological distributions) who underwent 
immediate RNU, and found no signifi cant 
difference (83% vs 85%) at a mean 
follow-up of 39 months. The limited study 
populations and durations of follow-up 
clearly preclude any defi nitive conclusions to 
be made about more signifi cant delays and 
longer-term outcomes.  

  COMPARATIVE STUDIES OF ENDOSCOPIC 
MANAGEMENT AND RNU 

 It is not possible to establish fi rmly the 
performance of endoscopic management in 

treating UTUC 
compared with 
RNU, as high-
quality evidence for 
the former does not 
exist. There are no 

prospective randomised controlled studies 
comparing the two. Five institutions have 
compared the oncological outcomes of 
endoscopic management and RNU in 
non-randomised studies, with mean 

follow-ups of 18 – 58 months 
  [ 31,34,36,37,54 ]  . It is imperative to 
emphasise that these studies represent 
non-randomised retrospective series, with 
fairly small study groups (21 – 49 patients) 
and limited follow-up, with delayed RNU 
used as a  ‘ rescue ’  procedure in certain cases. 
There is inherent strong selection bias for 
favourable tumour characteristics in the 
endoscopically managed arms of these 
studies, e.g. small tumour size ( < 2   cm), 
unifocality, low grade and low stage. The 
distribution of invasive UTUC stage ( ≥  pT2) 
in the RNU study arms was signifi cantly 
higher in the studies that reported this data 
(26 – 67% for RNU vs 10 – 24% for endoscopic 
management)   [ 31,34,37,54 ]  , which 
potentially infl uences oncological outcomes 
when stratifying purely by grade. 

 The level of evidence for endoscopic 
management compared with RNU is 
therefore relatively poor (level of evidence 
3b). Delayed RNU was carried out in 
28 – 43% of the endoscopic groups at an 
early median time of 10 – 22 months 
  [ 31,34,36,37 ]  . For low-grade disease, the 
5-year DSS fi gures for endoscopic 
management were comparable to immediate 
RNU (80 – 100% vs 84 – 89%), for endoscopic 
study groups of 24 – 30 patients. For 
high-grade disease, the limited study 
populations (8 – 13 patients for endoscopic 
management) and follow-up durations 
preclude statistical comparison, although 
DSS did appear to favour RNU in at least 
two studies   [ 34,54 ]  . 

 Despite the non-randomised retrospective 
nature of these studies, and acknowledging 
the inherent selection bias for favourable 
tumour characteristics in the endoscopically 
managed arms, these studies indicate that 
there may well be DSS equivalence for 
highly selected low-grade endoscopically 
managed patients in experienced centres at 
5 years. The limited published follow-up 
durations currently preclude the evaluation 
of low-grade DSS in the longer-term. For 
high-grade patients, evidence is lacking to 
support endoscopic management and 
current evidence from the UTUC 
Collaboration indicates superiority of RNU 
  [ 6 ]  . Although the UTUC Collaboration did 
not report grade-stratifi ed outcomes of RNU 
for specifi cally non-invasive disease, the 
5-year DSS of 93.5% for pT0/pTa/pTis stage 
or 91.0% for pT1 stage, from a cohort with 
64% high-grade disease overall, would 

‘For high-grade patients, evidence is lacking to 
support endoscopic management’
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indicate RNU as the benchmark standard of 
care for treatment of UTUC   [ 6 ]  . 

 Clearly the benefi ts of renal preservation 
with endoscopic management come at a 
cost of greater disease recurrence, with 
5-year RFS of only 13 – 54% for 
endoscopically managed patients 
  [ 11,23,33,36,47,48 ]   compared with 88 – 92% 
5-year RFS for RNU   [ 6 ]  , and the inherent 
need for more intensive follow-up on 
endoscopic surveillance. It is diffi cult to 
estimate the fi nancial cost of renal 
preservation with endoscopic management 
compared with the cost of RNU, mainly due 
to the heterogeneity of study populations 
and the effect of tumour grade on 
follow-up intensity, CKD on progression to 
haemodialysis or other renal replacement 
therapy, and competing medical comorbidity 
on overall life-expectancy and follow-up 
duration. The fi nal long-term cost for either 
endoscopic management or RNU is clearly 
dependent on the duration of follow-up, 
number of recurrences, and progression to 
end-stage renal failure with subsequent 
costs for arteriovenous fi stula placement 
and haemodialysis. For elective cases with 
favourable low-grade disease in patients 
without comorbidity, it is possible that RNU 
may be the more cost-effective 
management, based on the above factors. 
However, for an extreme imperative case of 
a solitary kidney with CKD treated with 
endoscopic management and with annual 
recurrences at each follow-up over 5 years, 
estimated cost analyses would indicate a 
fi nancial saving of  > $250   000 (USA dollars), 
enough to cover the cost of fi ve cadaveric 
renal transplantations, compared with RNU 
and subsequent haemodialysis over the 
same period   [ 22 ]  .  

  THE ROLE AND IMPORTANCE OF 
URETEROSCOPIC BIOPSY IN THE 
ENDOSCOPIC MANAGEMENT OF UTUC 

 A comprehensive appraisal of ureteroscopic 
biopsy studies is not the main focus of 
the present review, so the following 
discussion is limited to biopsy accuracy. 
It is clear that UTUC grade is a signifi cant 
determining factor for DSS, with poorer 
outcomes clearly associated with higher 
tumour grades   [ 11,23,31,33,34,36,47,48 ]  . 
Pathological assessment with ureteroscopic 
biopsy therefore plays an axiomatic role in 
selecting patients for endoscopic 
management. 

 It is clear that ureteroscopic inspection of 
UT tumours alone, without biopsy, has a 
very limited role to play in management, for 
several reasons. 
Firstly, 13 – 16% of 
UT tumours may be 
histologically 
benign   [ 20,39 ]  ; 
secondly, 
ureteroscopic 
appearance of UT tumours is inaccurate for 
predicting defi nitive pathological grade in 
 ≈ 30% of cases undergoing RNU   [ 58 ]  ; and 
thirdly, the subsequent progression to Grade 
2/3 disease (35%)   [ 11 ]   and the overall DSM 
(15 – 20%)   [ 47,48 ]   of patients with  ‘ visual 
low-grade ’  diagnoses are higher than might 
be predicted during follow-up, implying 
major under-grading of initial tumour grade 
based on visual (ureteroscopic) appearance. 
These fi ndings collectively question the 
validity of assigning visually diagnosed 
tumours to  ‘ low-grade ’  status and 
underscore the importance of ureteroscopic 
biopsy as an essential requirement for UTUC 
diagnosis and endoscopic treatment 
planning. 

 There are several factors that are critical for 
achieving accurate histopathological 
interpretation, including a good biopsy yield 
from multiple biopsies (using cold cup, 
resecting loop, fl at-wire basket or Piranha 
forceps), the use of additional cytology from 
ureteric or renal pelvic washings or 
brushings, and the analysis in a pathology 
unit with high-volume UTUC biopsy 
experience   [ 58 – 62 ]  . Despite such a strategy, 
biopsy accuracy is still inherently limited 
due to inadequate tissue volume, crush 
artifact   [ 63 ]   and unrepresentative tumour 
sampling   [ 64 ]  , which may mislead the 
histopathologist and perhaps 20% or more 
of ureteroscopic biopsies may be non-
diagnostic in some reports   [ 63 ]  . 

 It is clear from several studies that biopsy 
grade may successfully predict defi nitive 
histopathological (RNU) grade in 69 – 91% 
cases   [ 23,27,43,60,61,64 – 67 ]  . However, 
whilst there is a clear role in biopsies for 
grade prediction, it is apparent that biopsy 
stage cannot reliably predict defi nitive 
histopathological (RNU) stage, and it 
appears that biopsy grade may be the 
stronger surrogate predictor of pathological 
stage due to the concordance of high-grade 
with high-stage disease   [ 60,61,67 ]  . Biopsy 
appears to under-stage defi nitive 

histopathological stage and it appears that 
ureteroscopic biopsy cannot reliably predict 
the integrity of the lamina propria with 

tumour present. In all, 45% (10/22) of 
biopsy-classifi ed Ta tumours may be 
subsequently up-staged on fi nal 
histopathological specimen, whilst biopsy-
classifi ed T1 tumours appear not to be 
over-staged   [ 66 ]  . Biopsy grade appears to be 
a strong predictor for histopathological 
stage with 68 – 100% of Grade 1 biopsies 
correctly predicting non-invasive stage 
( ≤ pT1) and 62 – 100% of Grade 3 biopsies 
correctly predicting invasive stage ( ≥ pT2) 
  [ 60,61,67 – 69 ]  . High-grade ureteroscopic 
biopsy used in conjunction with abnormal 
urine cytology and hydronephrosis may 
improve the prediction (positive predictive 
value) of muscle-invasive stage ( ≥ pT2) to 
89%   [ 69 ]  . Grade 2 biopsies do not appear to 
reliably predict invasive histopathological 
stage, with invasive stage ( ≥ pT2) reportedly 
ranging from 17% to 80% across different 
institutions   [ 60,61,67,68 ]  . Cytological 
analysis of ureteric washings may be used 
to augment the accuracy of Grade 2 
ureteroscopic biopsies, especially for 
predicting high-grade (Grade 3) or muscle-
invasive disease. By combining urine 
cytology with Grade 2-biopsies, the 
sensitivity and specifi city of high-grade 
(Grade 3) tumour detection may improve 
from 43 – 55% and 23 – 85% respectively   [ 70 ]  , 
and muscle-invasive stage prediction 
(positive predictive value) improve by 
37%   [ 61 ]  . In the latter case, the presence 
of histopathological muscle-invasive disease 
( ≥ pT2) may be present in only one of 
six cases with negative urine cytology, 
but eight of 14 with positive urine cytology 
  [ 61 ]  . 

 Further improvements in UTUC endoscopic 
treatment may develop from the use of 
URS with blue-light photodynamic diagnosis 
(PDD) and 5-aminolevulinic acid, or with 
narrow-band imaging digital fl exible URS, 
as early pilot studies have shown promise 
  [ 71 – 73 ]  . It is possible that these new 
methods may improve the diagnostic 
sensitivity of URS for UTUC by 14 – 27%, 
defi ne the extent of UTUC burden (which 

‘ureteroscopic inspection of UT tumours alone, 
without biopsy, has a very limited role to play 

in management’
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may not be completely apparent with 
white-light URS), and may also be applied 
therapeutically to ensure comprehensive 
endoscopic tumour ablation   [ 72,73 ]  . In 
cases where UT biopsy samples are 
non-diagnostic, fl uorescent  in situ  
hybridisation analysis of UT washings with 
labeled fl uorescent probes to detect 
abnormalities on chromosomes 3, 7, 17, and 
9p21 that are typical for UC, may improve 
the detection of UTUC with a sensitivity and 
specifi city of 100% and 90%, respectively 
  [ 74 ]  .  

  ADJUVANT TOPICAL TREATMENT 
FOR UTUC 

 There is no proven effi cacy for the use of 
adjuvant topical therapy (BCG or mitomycin 
C  [ MMC ] ) in the treatment of papillary 
UTUC. Reports have been typically limited to 
retrospective, small cohort studies with 
limited follow-up (typically  < 36 months), 
mainly assessing the use of BCG, with 
very few assessing MMC   [ 9,12,19,23,24,
35,44,75 – 78 ]  . These studies are summarised 
in  Table   4 . For papillary UTUC, only three 
institutes report the outcomes of  > 20 
renal units treated with BCG   [ 12,78 ]  , or 
MMC   [ 75 ]  . It is inherently diffi cult to 
establish any therapeutic benefi t from such 
studies, as most did not include control 
(non-treatment) arms for comparison 
  [ 9,75 – 80 ]  . 

 Furthermore, the few case-controlled series 
that have been reported have been 
non-randomised and retrospective in design, 
often with limited study groups, and with 
signifi cant potential differences in 
underlying UTUC grade distributions 
between the treatment and control arms 
  [ 8,19,52,81,82 ]  . Four of these studies were 
published by the same institution and are 
likely to contain updated outcomes on 
previously reported patients   [ 8,52,81,82 ]  . 
These factors conspire against any statistical 
analysis and preclude any fi rm statements 
on therapeutic benefi t. The main body of 
evidence arises from a single institution that 
recently reported its 20-year experience with 
adjuvant BCG after PNRT for UTUC. BCG was 
administered as a 6-week course to 50   renal 
units with outcomes compared with 39 
controls, with 
similar underlying 
grade distributions. 
Overall, there was 

no statistical difference for recurrence, time 
to recurrence, or progression between the 
treatment and control arms when stratifi ed 
by grade and stage   [ 12 ]  . 

 Although these studies do not show 
collectively any strong benefi t of topical 
adjuvant therapy for papillary UTUC, it also 
has to be acknowledged that they are 
insuffi ciently powered to defi nitively 
exclude a potential benefi t. Although 
speculative, it is possible that papillary 
UTUC  may  respond to adjuvant treatment, 
albeit not with the suboptimal drug 
concentrations ( Table   4 ) or modes of 
delivery (percutaneous nephrostomy tube, 
ureteric catheter, and ureteric stent) that 
have been used to date. In the absence of 
such positive evidence, any consideration to 
administer adjuvant treatment would have 
to be assessed carefully against the 
potential signifi cant side-effects ( Table   4 ). 

 Whilst adjuvant topical BCG therapy has 
not proven benefi cial for papillary UTUC, 
positive outcomes have been reported for 
UT-carcinoma  in situ  (CIS) in several studies 
( Table   5 )   [ 78,83 – 88 ]  . These report collectively 
a 73% positive initial response rate, 26% UT 
recurrence rate, 14% progression rate and 
10% DSM on  > 100 renal units, with a mean 
follow-up of 20 – 51 months ( Table   5 ). It 
must be emphasised that the diagnosis of 
UT-CIS in many of these studies was 
presumptive, based on the presence of 
positive selective urine cytology and 
negative radiological fi ndings, and without 
confi rmatory URS. The response rates were 
determined by restitution of normal urine 
cytology. The diagnosis of CIS was therefore 
inherently fl awed, and limited by the 
sensitivity of radiological imaging of that 
time (10 – 20 years ago), and the specifi city 
of urine cytology. Although the initial 
positive response rates with adjuvant BCG 
for UT-CIS would appear encouraging 
overall, the DSM outcomes vary signifi cantly, 
typically between 9 – 40% beyond 3 years, 
which cautions long-term optimism.  

  CONCLUSIONS 

 UTUC is rare, with relatively few patients 
undergoing endoscopic management. The 
reported literature indicates that endoscopic 

‘UTUC is rare, with relatively few patients 
undergoing endoscopic management’
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experience has mainly been confi ned to few 
centres, with only four institutions 
publishing outcomes of  > 40 patients, 
beyond 50 months   [ 11,12,22,23,47 ]  . There 
are inherent diffi culties in comparing the 
outcomes of different studies, due to 
differences in selection criteria (the 
distribution of imperative and elective 
cases), favourable tumour characteristics, 
changes in the WHO grading system (1973 
Grade 1/2/3 and 2004 LG/HG)   [ 89 ]  , and 
follow-up duration. However, collectively, 
several conclusions can be drawn from 
these studies. UTUC recurrence is common 
and occurs in most patients, which 
mandates regular endoscopic surveillance 
(motivation and compliance is essential). 
There appears to be a grade-related risk of 
tumour progression and a signifi cant 
proportion of patients will ultimately fail 
endoscopic management with RNU 
ultimately carried out. For elective cases 
with selected favourable LG disease 
characteristics, endoscopic management 
appears to provide effective oncological 
control (5-year DSS) and renal preservation, 
but this has to be balanced against the risk 
of tumour progression and lower RFS 
compared with RNU outcomes   [ 6 ]  . The 
long-term (10-year DSS) outcomes are 
currently undefi ned and the patient ’ s overall 
life-expectancy is a pivotal factor when 
considering endoscopic management. There 
is no place for endoscopic management for 
HG disease in elective (non-imperative) 
patients. For imperative HG cases with CKD, 
a balanced decision must be made regarding 
the patient ’ s overall life expectancy in the 
context of their pre-existing comorbidity. 
The risk of poor oncological control and 
tumour progression with endoscopic 
management must be weighed up against 
the perioperative risks of undergoing major 
surgery (RNU), with the poor life expectancy 
associated with end-stage renal failure and 
haemodialysis as the consequence. This issue 
merits some attention as the annual 
mortality associated with end-stage renal 
disease is considerable, with an age-related 
trend of 21.4% for those aged 65 – 74 years, 
38% for those aged  > 75 years, and 49.6% 
for those aged  > 85 years   [ 90 ]  . The mortality 
is about seven-times greater than that of 
the general population and 5-year OS for 
combined ages is only 39%. Even for 
patients with CKD stage 3 – 5 aged  > 65 
years, the overall annual mortality may be 
as high as 16.9% with comorbidity, e.g. 
diabetes and cardiac failure   [ 90 ]  . 

 It is likely in future that prospective 
collaborative studies using the new WHO 
grading system will provide more accurate 
information on longer-term (10-year) 
oncological outcomes on larger, more 
well-defi ned patient cohorts, where the 
durability of endoscopic management is 
currently undefi ned. Such studies may 
ultimately establish the long-term effi cacy 
of endoscopic management and fully defi ne 
its role in the management of non-invasive 
UTUC.   
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