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Abstract

Introduction: Upper-tract urothelial carcinoma (UTUC) accounts for 5-10% of urothelial carcinomas. The ’gold stan-
dard’ surgical treatment for UTUC is still represented by radical nephroureterectomy (RNU) with bladder cuff excision. 
The european Association of Urology guidelines recommend offering kidney-sparing surgery (KSS) as primary treat-
ment option to patients with low-risk disease. Sometimes, there is a lack of certainty regarding the diagnosis and 
tratment strategy of UTUC despite all techniques available such as cystoscopy, urinary citology, and computed to-
mography urography (CTU) which do now always allow correct tumor staging and grading. Diagnostic ureteroscopy 
(d-URS) may be of crucial importance in establishing the appropriate therapeutic approach.

Evidence acquisition: A systematic review of the literature using Pubmed electronic database was performed for 
studies evaluating the diagnostic modalities and tratment strategies in UTUC. Overall, 74 full-text articles were as-
sessed for eligibility. After a quantitative review of the selected literature, 24 studies were considered relevant for this 
review.

Results: CTU has a sensitivity and specificity for UTUC of 92% and 95% respectively, but is not able to detect small 
or flat lessions with adequate accuracy. Urine citology for UTUC has a sensitivity of around 67-76% and is considered 
to offer poor prediction of muscle-invasive or high-grade disease. As no technique offers a diagnosis certainty, di-
agnostic ureteroscopy with enhanced technical improvements and emerging technologies can allow an increase in 
diagnostic accuracy by distinguishing between normal tissue and low- and high-grade tumors.

Conclusions: endoscopic treatment of even large, multifocal, low grade upper urothelial carcinoma is feasible also 
depending on each comfort level of expertise, does not involve significant complications and has good short-term 
oncologic outcomes. Proper patient selection is the main key for a better outcome when treating UUTC endoscopi-
cally. A better appreciation of the diagnostic limitations may help with choosing the weapon wisely. Maybe the most 
important feature of all is that the patient needs to be willing to undergo a close follow up with repetead endoscopic 
evaluations.
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lIntroduction
Upper-tract urothelial carcinoma (UTUC) is a rare 

disease,  representing only 5-10% of all cases of urothe-
lial carcinoma (UC). It is significantly less common than 
the lower-tract urothelial carcinoma. However, 60% of 
the individuals present with invasive disease in contrast 
that with bladder where only 15-20% of the cases have 
invasive disease at presentation. Also, is more present in 
older age patients in comparision with bladder disease. 
Two thirds of the upper tract urothelial carcinoma cases 
involve the upper collecting system and only about a 
third of it is within the ureter. The gold standard for up-
per tract urothelial carcinoma has always been radical 
nephroureterectomy (RNU) with a bladder cuff. Howev-
er, this is not an insignificant procedure especially in a 
higher risk comorbid population and can dramatically 
reduce renal function mostly in elderly patients. From a 
high-end cancer perspective,  this will potentially limit 
the eligibility for future platinum based first-line che-
motherapy agents. endoscopic resection has historical-
ly been reserved for low-risk disease individuals mean-
ing small tumors less than 1cm, low grade and unifocal 
tumors or those with imperative indications. The euro-
pean Association of Urology guidelines for UTUC show 
that endoscopic tratments can be offered when the dis-
ease is of ’low risk’: low grade, unifocal, less than 2 cm in 
size, no evidence of invasion on cross-sectional imag-
ing. As far as consequences on the renal function after 
RNU are concerned, studies have shown at individuals 
who underwent radical nephroureterectomy, a signifi-
cant drop in their glomerular filtration rate (GFR) below 
60mL/min which may be a cut-off for some chemother-
apy regiments in case of adjuvant chemotherapies are 
needed with a median decline of GFR of about 18%. 
Also, 72% of those who became ineligible after radi-
cal surgery did have a pre-operative GFR above 60mL/
min. Postoperative patients were more likely to receive 
second line chemotherapy agents which are not as ef-
ficacious as first line chemotherapy agents as per trials 
recently showed some evidence. This will dispropor-
tionately affect the elderly over the age of 70 which 
is the main population to deal with when it comes of 
UTUC. Molecular medicine has faced a real progress 
such as next generation sequencing (NGS) and with 
the increasing diagnostic and tratment tools in our ar-
mamentarium, we are going towards the posibility of 
tailored treatments for UTUC. The aim of this review is 
to provide recent updates of the current endoscopic 
tratment and diagnostic modalities in UTUC.

Material and methods
We performed a comprehensive search of the liter-

ature in may 2020 including relevant articles between 
using the PubMed database. Review articles and original 
articles were included. Searches were limited to english 
language and studies involving humans and in adults. To 
identify related publications with respect to endoscopic 
treatment and diagnostic strategies in UTUC, the search 
terms ’upper tract urothelial carcinoma’ OR ’UTUC’ OR 
’upper urinary tract’ AND ’biopsy’ OR ’upper tract transi-
tional cell carcinoma’ OR ’ureteroscopy’ OR ’ureteroscopic 
management’ OR ’endoscopic management’ OR ’laser ab-
lation’ OR ’kidney sparing surgery’ were included to attain 
relevant studies.

Diagnostic strategies
Multidetector computed tomography (MDCT), a form 

of computed tomography (CT) technology for diagnostic 
imaging in which a two dimensional array of detector ele-
ments replaces the linear array of detector elements used 
in typical conventional and helical CT scanners. Multide-
tector computed tomography urography (MDTCU) has 
the highest diagnostic accuracy for UTUC (pooled sen-
sitivity of 92% and pooled specificity of 95%) therefore, 
it is considered as first choice imaging technique. If CT 
urography is contraindicated, a MRI urography (MRU) can 
be used. Detection of lymph node metastases remains a 
challenge because of the inaccuracy of MDCTU and MRU 
in detecting lymph node disease. A recent report on 18 
F-fluorodeoxyglucose positron emission tomography 
showed a 82% sensitivity  and 84% specificity for detec-
tion of lymph node metastases in patients with UTUC.

Ureteroscopy can be useful and give detailed infor-
mation on tumor localization, arhitecture, focality, and tu-
mor size and is essential to establish the diagnosis. Due to 
suboptimal tissue acquisition, tumor staging still remails 
a challenge as pathological assesment of the depth of 
tumor infiltration is hard to establish. Ureteroscopic biop-
sies have been found to accurately predict final histologic 
grade even in low-volume specimens. Percutaneous bi-
opsies however have an increased risk of tumor seeding 
although percutaneous core-needle biopsy offered 90% 
concordance with final pathology in a recent study with-
out any case of tumor seeding. Another big challenge in 
the diagnosis of UUTC is the vizsualization and interpre-
tation of tumors during ureteroscopy. Latest technical 
improvements , such as narrow-band imaging (NBI), pho-
todynamic diagnosis (PDD), confocal laser endomicros-
copy, have shown to improve vizualization, especially in 
carcinoma in situ (CIS).
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NBI incresead tumor detection rates by 22.7% in 
comparison with white light ureteroscopy. Kata et al. 
reported an increase of sensitivity from 54% to 96%  
and specificity from 95% to 97% between white light  
and PDD ureteroscopy. However, most of these tech-
niques are still under evaluation and more studies are 
needed to prove accuracy.

Urine cytology offers poor prediction of muscle-in-
vasive or high-grade disease in UTUC.

Next generation sequencing (NGS) can help iden-
tify UTUC patients who are at higher risk of bladder 
cancer recurrence, as these patients were found to 
carry distinct molecular alterations. For the Lynch syn-
drome screening, NGS identified a higher frequency of 
alterations in top mutated genes (i.e., KMT2D, CReBBP, 
ARID1A, and SMARCA4) as well as mutations that are 
nearly exclusively present in this population (i.e., CIC, 
FOXP1, NOTCH1, NOTCH3, and RB1).

Kidney-sparing surgery 

Table 1

Imperative indications: Elective indications:

’’Solitary’’ kidney Low risk UTUC

Substantial renal insufficiency Highly selected high risk 
UTUC (multifocal or large 
tumors with low grade 
and superficial features

Bilateral urothelial carcinoma Follow-up compliant

Surgical comorbid
It has been shown that KSS can be performed in 

patients with low-risk disease without significantly 
compromising their oncologic outcomes. endoscopic 
tumor ablation is the preffered method for low risk tu-
mors. The evidence regarding safety and tumor seed-

Fig. 1

ing using a percutaneous approach is still low. There-
fore, this option should only be used in highly selected 
cases (i.e., larger low-risk tumors in the pelvic system). 
Patient must be aware of the risk of understaging when 
making clinical decision. This could result in a higher 
risk of recurrence and progression.

Risk stratification of UTUC in elective cases 

Table 2

Low-risk UTUC High-risk UTUC

Tumor < 1cm/Unifocal disease High grade

Low grade biopsy Hydronephrosis

No invasive features on imaging Invasive features on  
imaging

Close follow up possible and  
acceptable to patient

Multiple rapid  
recurrences

Smoking
Previous bladder UCC 
and/or cystectomy

High grade disease highly corelates with more in-
vasive features on final pathology. Hydronephrosis  has 
been shown to be an independent risk factor for inva-
sion and it’s not just bulky disease that obstructs the 
ureter but infiltrative disease that stenoses the ureter 
and is more likely to be invasive and higher risk. 

Biopsy limitations 
One of the biggest challenges that surgeons face is 

limitations in biopsy due to the miniaturization of in-
struments. There are three general categories of biopsy 
instruments that are being utilized. Most common-
ly is the 3French cold cup ofthen reffered to as a ’pi-
rahna’. There is the BIGopsy made by Cook which is the 
6French backloaded biopsy forceps and the regular old 
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with from stone basketing. Breda et al. recently looked 
at the quality of the biopsies he obtained using these 
instruments and he reported that the 3French cold cup 
really does not provide adequate tissue for analysis. For 
sessile flat lessions, the BIGopsy provided better depth 
and ultimately for papillary polypoid tumors debulking 
with a 0-tip nitinol basket is the best option.

Yamany T et al. did a study in 2015 and they looked 
at the correlation between endoscopic biopsy and final 
surgical pathology on nephroureterectomy. They were 
able to accurately grade tumors 82% of the time. 17% 
of the total group studied became upgraded so it’s 
more likely to downgrade on initial endoscopic biop-
sy. However, there were significantly under stage, more 
than half of the cases biopsied  had deeper penetration 
of the tumor on the final nephroureterectomy speci-
men. That really goes to show 
that we can’t rely on the stage 
that we are obtaining on endo-
scopic biopsy. 67% of cases with 
high-grade biopsy will have 
invasive higher stage tumor at 
nephroureterectomy as such we 
are highly dependent on tumor 
grade for staging the patients 
and assigning risk stratification 
to them.

Fig. 2. Breda et al. at World J Urol, 2019

Oncologic outcomes
By comparing the outcomes of pacients who un-

dergo endoscopic resection versus the gold standard 
treatment of radical nephroureterectomy. There have 
been several studies throughout the years that have 
looked at this and these were nicely compiled in a me-
ta-analysis by Yakoubi et al. in 2014, looking at cancer 
specific survival (CSS). They found no specifically sig-

nificant difference in 
overall cancer specific 
survival between the 
patients that under-
went endoscopic re-
section of a upper tract 
urothelial carcinoma 
versus radical nephro-
ureterectomy. There 
was also no difference 
in overall survival be-
tween these patients 
either. To be noted that 
retrospective highly 
heterogeneous group 
and selected individ-
uals were compared. 
They went and looked 

at subcategorization based on grade and there was no 
difference in cancer specific survival between the low-
grade patients or the high-grade patients. However, 
the higher grade patients who underwent endoscopic 
resection had a lower overall survival when managed 
endoscopically again showing that grade is a big driver 
of overall survival and should be considered in the risk 
assessment of who’s eligible for endoscopic manage-
ment versus those who should be reffered for nephro-
ureterectomy.

Fig. 3. Yakoubi et al. at EJSO, 2014
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Looking at recurrence free survival rate, same study 
related that local recurrence occured more frequent-
ly in the endoscopic group although local recurrence 
within a spared kidney is a lot different than a local re-
currence in a retroperitoneal bed where nephroureter-
ectomy occured. Also, there was no difference in the 
bladder recurrences between the two groups.

Source, year eNDO, n (%) RNU, n (%)

 LR BR LR BR 

Lee et al, 1999 6 (12) - 11 (18) -

Roupret et al., 2006 5 (12) 9 (21) 0 15 (28)

URS Subgroup 4 (15) 6 (22) - -

PNRT Subgroup 1 (6) 3 (19) - -

Lucas et al, 2008 17 (36) 8 (21) - 10 (13)

Low Grade Subgroup 13 (48) 6 (22) - 4 (19)

High Grade Subgroup 4 (33) 2 (17) - 6 (11

Gadzinski et al, 2010 - - - -

Raymundo et al. 2011 10 (48) 3 (14) 13 (13.1) 16 (16)

Grasso et al. 2012 - - - -

Fajkovic et al, 2012 5 (25) 3 (15) 2 (1.1) 64 (36)

Cutress et al. 2013 42 (71) 25 (42) 0 23 (33)

Table 3  

Local Recurrence (12-71%) (1-18%)                        
Bladder Recurrence  (14-42%) (11-36%)

Seisen et al. updated the data a few years later in 
2016 looking at oncologic outcomes but they had in-
cluded distal ureterectomy as a form of nephron spar-
ing surgery which we cannot consider endoscopic 
management. However when they looked at the en-
doscopic group exclusively meaning those who had 
undergone ureteroscopy and percutaneous resection 
versus those who had underwent RNU, they reported 
similar oncologic outcomes in the low grade group 
again - those with noninvasive features and low grade 
disease with regards to cancer specific survival and 
overall survival at 5 and 10 years. When looking at the 
high-grade patients, ureterectomy conferred a similar 
survival to RNU, with poor outcomes in those with en-
doscopic management.

Endoscopic Renal Preservation
How ofthen are the kidneys spared? Several studies 

have looked at nephron sparing rates for patients who 
underwent endoscopic management for imperative 
indications and found out that 80% of kidneys which 
would have ultimatelly been removed were spared on 
an average of 55 months.

Study Year          N Mean follow-up (months) Imperative NSM Renal preservation (%)

Deligne et al.6 2002 61                   39.9 25 (41%) 81

Iborra et al.7 2003 54 84 0 (0%) 78

Milner et al.8 2006 10 33 10 (100%) 80

Roupret et al.9 2006 43 54                   — 74

Sowter et al.11 2007 40                    41.4 14 (35%) 71

Krambeck et al.10 2007 37                     32.4a 37 (100%) 75

Thompson et al.13 2008 83                     55.2a 0 (0%) 67

Lucas et al.12 2008 39                     53.5a 0 (0%) 87

Gadzinski et al.14 2010 34  77a 16 (47%) 68

Fajkovic et al.16 2012 20                    20.4 12 (60%) 100

Grasso et al.20 2012 66                    38.2 26 (39.4%) 83

Cutress et al.15 2013 59                    58 21 (35.6%) 83

Motamedinia et al.17 2015 141 66 68 (48.2%) 87

Weighted average 687                    54.5   194 (37.4%) 80

Table 4       

Motamedinia et al. J Endourol, 2016, a 
Follow-up time reported as a median and excluded from the overall weighted average. NSM = nephron sparing management.
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lDiscussions
In the endoscopic management of UTUC, proper pa-

tient selection is the key. For properly selected patients, 
there are comparable outcomes to radical nephro-
ureterectomy and a very high rate of sparing kidneys. 
Further prospective multicentre studies are needed 
to compare the oncological outcomes of endoscopic 
nephron sparing procedures and radical nephroureter-
ectomy. 
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