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Diagnostics & guidelines
Sensitivity Specificity

CT Urography 96% 99%

MR Urography 69% 97%

Excretory Urography 80% 81%

Retrograde Urography 96% 96%

Imaging (strong)
CTU: highest diagnostic accuracy

Ravazzi et al 2012

Capital tests to define local stage, nodal 
invasion and presence of metastasis. 
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Cystoscopy (strong)
Concurrent bladder UC (17%)

Positive urine cytology is highly suggestive of UTUC when cystoscopy is normal
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Cytology
Detection yield of cytology 40-80%

Large variability in accuracy

FN rate up to 50% for LG disease

Sensitivity highly depended on tumour grade
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Diagnostic ureteroscopy (strong)
Use dURS and biopsy only if the result will influence the type of treatment.

Diagnostics & 
guidelines
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90% determination tumor grade

Independent of sample size
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Type of treatment = Risk stratification
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6.4 Molecular markers
Several studies have investigated the prognostic impact of molecular markers related to cell adhesion 
(E-cadherin [107] and CD24), cell differentiation (Snail and human epidermal growth factor receptor HER-2 
[108]), angiogenesis (hypoxia inducible factor 1_ and metalloproteinases), cell proliferation (Ki-67), epithelial-
mesenchymal transition (Snail), mitosis (Aurora A), apoptosis (Bcl-2 and survivin), vascular invasion (RON), 
and c-met protein (MET) [71, 109]. Microsatellite instability (MSI) is an independent molecular prognostic 
marker [110]. Microsatellite instability typing can help detect germline mutations and hereditary cancers [19]. 
Interestingly, there is a prognostic value of PD-1 and PDL-1 expression in patients with high grade UTUC [111]. 

Because of the rarity of UTUC, the main limitations of molecular studies are their retrospective 
design and, for most studies, small sample size. None of the markers have yet fulfilled the criteria necessary to 
support their introduction in daily clinical decision making. 

6.5 Predictive tools
Accurate predictive tools are rare for UTUC. There are two models in the pre-operative setting: one for 
predicting LND of locally advanced cancer that could guide the decision to perform, or not, an LND as well as 
the extent of LND at the time of RNU [112], and one for the selection of non–organ-confined UTUC that is likely 
to benefit from RNU [113]. Five nomograms are available predicting survival rates post-operatively, based on 
standard pathological features [114-118], one of which is based on only four variables with a higher prognostic 
accuracy and risk stratification [119].

6.5.1 Bladder recurrence
A recent meta-analysis of available data has identified significant predictors of bladder recurrence after RNU 
[120] (LE: 3). Three categories of predictors of increased risk for bladder recurrence were identified: 

1.  Patient-specific factors such as male gender, previous bladder cancer, smoking and  
pre-operative chronic kidney disease.

2.  Tumour-specific factors such as positive pre-operative urinary cytology, ureteral location, 
multifocality, invasive pT stage, and necrosis.

3.  Treatment-specific factors such as laparoscopic approach, extravesical bladder cuff 
removal, and positive surgical margins [120].

In addition, the use of diagnostic ureteroscopy has been associated with a higher risk of developing bladder 
recurrence after RNU [63],  especially when primary UTUC was located in the renal pelvis [64] (LE: 3).

6.6 Risk stratification
As tumour stage is difficult to assert clinically in UTUC, it is useful to “risk stratify” UTUC between low- and 
high-risk tumours to identify those who are more suitable for kidney-sparing treatment rather than radical 
extirpative surgery [121, 122] (Figure 3). 

Figure 6.2: Risk stratification of upper urinary tract urothelial carcinoma

CTU = computed tomography urography; URS = ureteroscopy; UTUC = upper urinary tract urothelial carcinoma.
*All these factors need to be present. 
**Any of these factors need to be present

UTUC 

Low-risk UTUC* 

• Hydronephrosis 
• Tumour size > 2 cm 
• High-grade cytology 
• High-grade URS biopsy 
• Mul!focal disease 
• Previous radical cystectomy for 

bladder cancer 
• Variant histology  

• Unifocal disease 
• Tumour size < 2 cm 
• Low-grade cytology 
• Low-grade URS biopsy 
• No invasive aspect on CT-urography 

High-risk UTUC** 
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Type of Treatment
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Risk Stratification

Imaging (CTU/MRU) is the best diagnostic

instrument we currently have for tumour staging

Pathohistology is the best diagnostic instrument we

currently have for tumour grading
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Impact of Ureteroscopy Before
Nephroureterectomy for Upper Tract
Urothelial Carcinoma on Oncologic
Outcomes
Alexander Sankin, Amy L. Tin, Roy Mano, Michael Chevinsky, Chris Jakubowski,
John P. Sfakianos, Eugene K. Cha, Alyssa Yee, Fara M. Friedman, Daniel D. Sjoberg,
Behfar Ehdaie, and Jonathan Coleman

OBJECTIVE To compare the oncologic outcomes of patients with upper tract urothelial carcinoma undergo-
ing nephroureterectomy (NU) with and without prior ureteroscopy (URS).

METHODS We reviewed records of all patients with no prior history of bladder cancer who underwent NU
at our institution (n = 201). We compared patients who underwent URS before NU with pa-
tients who proceeded directly to NU based on imaging alone. After excluding patients undergo-
ing URS with therapeutic intent, we used multivariable Cox proportional hazards models, adjusting
for tumor characteristics with cancer-specific survival (CSS), intravesical recurrence-free sur-
vival, metastasis-free survival (MFS), and overall survival (OS) as end points. This study re-
ceived institutional review board approval.

RESULTS A total of 144 (72%) patients underwent URS before NU, and 57 (28%) patients proceeded di-
rectly to NU. The median follow-up time for survivors was 5.4 years from diagnosis. The perfor-
mance of diagnostic URS before NU was significantly associated with IR (hazard ratio 2.58; 95%
CI 1.47, 4.54; P = .001), although it was not associated with CSS, MFS, or OS. The adjusted
intravesical recurrence-free survival probability 3 years after diagnosis is 71% and 42% for pa-
tients who did not and did receive URS before NU, respectively (adjusted risk difference 30%;
95% CI 13%, 47%).

CONCLUSION We did not find evidence that URS adversely impacts disease progression and survival in pa-
tients with upper tract urothelial carcinoma. Although patients are at higher risk for IR after NU
when they have undergone prior diagnostic URS, their CSS, MFS, and OS are not significantly
affected. UROLOGY 94: 148–153, 2016. © 2016 Elsevier Inc.

Upper tract urothelial carcinoma (UTUC) is a rare
and challenging disease to manage, with limited
modalities for diagnosis and accurate clinical

staging. In the current era, ureteroscopy (URS) with or
without biopsy is often used for diagnosis and treatment
of UTUC, although the oncologic sterility of this
procedure has been questioned. Historically, radical

nephroureterectomy (NU) was performed for clinical sus-
picion of UTUC, typically based on imaging findings with
or without urinary cytologic evidence.

With the proliferation of endoscopic techniques, many
urologists today will perform URS before NU with either
diagnostic or therapeutic intent. As a diagnostic modal-
ity, URS with tissue biopsy provides valuable data for risk-
stratifying patients, which has proven useful in management
decision algorithms.1 Endoscopic tumor ablation has also
shown to be effective in highly selected cases, specifically
those with low-grade low-volume tumor burden, solitary
kidney, bilateral tumors, or baseline renal insufficiency.2-6

The procedure is, however, invasive and potentially dis-
turbing to the tumor microenvironment leading some to
question the oncologic sterility of this technique. Specifi-
cally, there have been reports of disease progression fol-
lowing URS, speculatively as a consequence of tumor
manipulation and the increased pyelovenous pressure during
the procedure.7-10 Such reports, although anecdotal, have
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Abstract
Objectives According to the current upper urinary tract
urothelial carcinomas (UTUC) guidelines, ureteroscopic
evaluation (URS) is recommended to improve diagnostic
accuracy and obtain a grade (by biopsy or cytology). How-

ever, URS may delay radical surgery [e.g., nephroureterec-
tomy (RNU)]. The objective of this study was to evaluate
the inXuence of URS implementation before RNU on
patient survival.
Methods A French multicentre retrospective study
including 512 patients with nonmetastatic UTUC was
conducted between 1995 and 2011. Achievement of uret-
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The Impact of Previous Ureteroscopic Tumor Ablation
on Oncologic Outcomes After Radical Nephrouretectomy

for Upper Urinary Tract Urothelial Carcinoma

Cenk Gurbuz, M.D.,1,* Ramy F. Youssef, M.D.,1,* Shahrokh F. Shariat, M.D.,2 Yair Lotan, M.D.,1

Christopher G. Wood, M.D.,3 Arthur I. Sagalowsky, M.D.,1 Richard Zigeuner, M.D.,4 Eiji Kikuchi, M.D.,5

Alon Weizer, M.D.,6 Jay D. Raman, M.D.,7 Mesut Remzi, M.D.,8 Marco Roscigno, M.D.,9

Francesco Montorsi, M.D.,9 Christian Bolenz, M.D.,10 Wassim Kassouf, M.D.,11 and Vitaly Margulis, M.D.1

Abstract

We investigated whether a history of endoscopic tumor ablation impacts oncologic outcomes after radical ne-
phroureterectomy (RNU) for upper urinary tract urothelial carcinoma (UTUC). Using a multi-institutional da-
tabase that contained patients who were treated with RNU, oncologic outcomes were assessed according to
history of ureteroscopic tumor ablation. Disease-free survival (DFS) and cancer-specific survival (CSS) were
estimated using the Kaplan-Meier survival analysis. Multivariate Cox regression analyses were performed to
determine independent predictors of disease recurrence and cancer-specific mortality after RNU. The study
included 1268 patients, 853 men and 415 women, with a mean age of 67.5 years (range 32–94 y) and 52.8 months
median follow-up after RNU. A total of 175 (13%) patients underwent RNU after endoscopic tumor ablation and
1093 (87%) patients underwent RNU without a history of endoscopic ablation. The 5-year DFS and CSS rates were
72% and 77% in those with a history of tumor ablation vs 69% and 73% in those without a history of ablation
(P¼ 0.171 and P¼ 0.365, respectively). In multivariate Cox regression analysis, history of ablation therapy was
not associated with disease recurrence or cancer-specific mortality (hazard ratio [HR]: 0.79, P¼ 0.185 and HR: 0.7,
P¼ 0.078, respectively). Our collaborative international efforts suggest that in selected patients, endoscopic tumor
ablation does not adversely affect the recurrence and survival after subsequent RNU for UTUC. Our data support
the continued role of ureteroscopic ablation of UTUC in appropriately selected patients.

Introduction

Upper urinary tract urothelial carcinoma (UTUC)
is relatively rare, accounting for approximately 5% of

genitourinary malignancies, although recent data suggest
that the incidence is increasing.1,2 The standard treatment for
most patients with localized UTUC has been radical ne-
phroureterectomy (RNU).2

Advances in flexible fiberoptic instruments and improve-
ments in laser technology have allowed for organ-sparing

endoscopic management of low-grade, low-stage UTUC.
Conflicting data exist, however, regarding the oncologic
safety of endoscopic interventions for UTUC, with theoretical
concerns centering on inadequate clinical tumor staging,
incomplete ablation, and increased risk of tumor dissemina-
tion.3,4 In addition, the impact of delay to RNU in patients
with UTUC because of an attempt at ablative therapy is not
well characterized.5 Similar to the reported experience in
bladder cancer, attempts at an endoscopic intervention before
RNU may result in a delay to definitive surgical therapy with

1University of Texas Southwestern Medical Center, Dallas, Texas.
2New York Presbyterian Hospital, Weill Medical College of Cornell University, New York, New York.
3University of Texas M.D. Anderson Cancer Center, Houston, Texas.
4Medical University of Graz, Graz, Austria.
5Keio University School of Medicine, Tokyo, Japan.
6University of Michigan, Ann Arbor, Michigan.
7Division of Urology, Penn State Milton S. Hershey Medical Center, Hershey, Pennsylvania.
8Medical University of Vienna, Vienna, Austria.
9Vita-Salute University, Milan, Italy.
10Mannheim Medical Center, University of Heidelberg, Mannheim, Germany.
11McGill University, Montreal, Quebec, Canada.
*Cenk Gurbuz and Ramy F. Youssef contributed equally.
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Impact of ureteroscopy before radical
nephroureterectomy for upper tract urothelial
carcinomas on oncological outcomes: a
meta-analysis
Run-Qi Guo*† , Peng Hong*†, Geng-Yan Xiong*†, Lei Zhang*†, Dong Fang*†,
Xue-Song Li*† , Kai Zhang*† and Li-Qun Zhou*†
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Objectives
To investigate whether ureteroscopy (URS) before radical
nephroureterectomy (RNU) for upper tract urothelial
carcinomas (UTUCs) has an impact on oncological
outcomes.

Patients and Methods
We performed a systematic literature search of PubMed, Web
of Science, and EMBASE for citations published prior to
September 2017 that described URS performed on patients
with UTUC and conducted a standard meta-analysis on
survival outcomes.

Results
Our meta-analysis included eight eligible studies containing
3975 patients. The results were as follows: cancer-specific
survival (CSS; hazard ratio [HR] 0.76, 95% confidence
interval [CI] 0.59–0.99; P = 0.04), overall survival (OS; HR
0.76, 95% CI 0.48–1.21; P = 0.24), recurrence-free survival

(RFS; HR 0.89, 95% CI 0.69–1.14; P = 0.37), metastasis-free
survival (MFS; HR 1.06, 95% CI 0.82–1.36; P = 0.66), and
intravesical recurrence-free survival (IRFS; HR 1.51, 95% CI
1.29–1.77; P < 0.001). When excluding previous bladder
tumour history, the result for IRFS was a HR of 1.81 (95% CI
1.53–2.13; P < 0.001).

Conclusions
This meta-analysis indicated that URS before RNU did not
have a negative impact on CSS, OS, RFS, or MFS in patients
with UTUC. However, patients were at higher risk of
intravesical recurrence after RNU when they had undergone
URS before RNU. Further studies are needed to assess the
effects of post-URS intravesical chemotherapy on intravesical
recurrence.

Keywords
recurrence, survival, upper urinary tract, ureteroscopy,
urothelial carcinoma, #UTUC

Introduction
Upper tract urothelial carcinoma (UTUC) is an uncommon
malignant disease, accounting for 5–10% of all UCs [1–3],
with an estimated annual incidence in Western countries of
approximately two cases per 100 000 inhabitants. About
60% of patients with UTUC have invasive disease at
diagnosis [4,5]. The ‘gold-standard’ treatment for UTUC is
radical nephroureterectomy (RNU) with bladder cuff
removal [1]. Recurrence in the bladder after standard

treatment of UTUC occurs in 22–47% of patients with
UTUC [6–8] compared with 2–6% in the contralateral
upper urinary tract [9,10].

Urinary cytology, cystoscopy, and CT urography should be
performed as the standard diagnostic evaluation, with a
Grade A recommendation [1]. Diagnostic ureteroscopy (URS)
and biopsy should be performed, especially in patients where
additional information will effect treatment decisions. In the
contemporary era, with advances in medical equipment and
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No impact on OS, RFS, MFS

Concerns dURS and
oncological outcomes
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SR and MA:

• 7 studies in SR, 6 studies in MA

• n= 2372; 765 dURS prior to RNU

IVR rate:

• without dURS 16,7-46%

• with dURS: 39,2-60,7%
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Concerns dURS and IVR

Do we need Bx…

• …we have our imaging

• …we have our experience

• …we have our endoscopic inspection
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Imaging
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Pitfalls imaging

Sensitivity decreases in smaller lesions

• 89% for lesions <5 mm 

• 40% for lesions <3 mm

No distinction benign/ malignant lesions

BAU 2019 I Bx in UTUC; pros & cons

Pitfalls Bx

Staging difficult

Small samples, often no lamina propria

Undergrading may occur

Heterogeneity tumors

Effect instrumentation

Misinterpretation
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Diagnostic accuracy grade

9 urologists, 64 UTUC

No clinical patient information

• Rate tumor grade: HG/ LG

• Rate video quality (1-3)

• Questionnaire repeated
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Upper Tract Urothelial Carcinoma
Grade Prediction Based on the
Ureteroscopic Appearance: Caution
Should be Taken
Jan Erik Freund, Jaap D. Legemate, Joyce Baard, Kasra Saeb-Parsy, Oliver Wiseman,
Steeve Doizi, Esteban Emiliani, Alberto Breda, Bart J. Boodt, Ernst P. van Haarst,
Mariska M.G. Leeflang, and Guido M. Kamphuis

OBJECTIVES To investigate the diagnostic accuracy, inter-rater and intrarater agreement of grade predictions
based on the visual appearance of papillary upper tract urothelial carcinoma (UTUC) during digital
ureteroscopy.

METHODS Nine urologists predicted the histopathologic grade of 64 papillary UTUC (low-grade vs high-
grade) by assessing the visual appearance of the tumors in videos from digital ureteroscopy. The
diagnostic accuracy was estimated by comparing the grade predictions with the histopathology
from colocalized biopsies. Inter-rater agreement was assessed by pairwise inter-rater percentage
agreement and Fleiss Kappa analysis. The videos were rated in a random order again 30 days after
the first assessment to evaluate the intrarater percentage agreement.

RESULTS Low-grade tumors were predicted correctly in 37%-85% of the cases with a median concordance of
59% for questionnaire 1 and 66% for questionnaire 2. High-grade tumors were predicted correctly
in 26%-91% of the cases with a median concordance of 52% and 61% for each questionnaire.
The median pairwise inter-rater percentage agreement was 66% for both questionnaires with a
Fleiss Kappa of 0.29 and 0.38, respectively. The median intrarater percentage agreement was 81%.

CONCLUSION The histopathologic grade of UTUC is essential to the risk-stratification for treatment selection.
Predictions of the histopathologic grade based on the visual appearance of papillary UTUC with digi-
tal ureteroscopy are often incorrect in comparison with biopsy results and yield low inter-rater agree-
ment. Urologists must be aware of these limitations in the assessment of the tumor grade during digital
ureteroscopy to warrant good clinical practice. UROLOGY 132: 69−74, 2019. © 2019 Elsevier Inc.

INTRODUCTION

Histopathologic assessment of urothelial carcinomas
enables the subdivision into low-grade and high-
grade tumors.1 The histopathologic grade is a

decisive factor for the risk-stratification of upper tract uro-
thelial carcinoma (UTUC), stratifying the disease into
low-risk and high-risk groups.2 Adequate risk-stratification
is necessary for treatment selection as endoscopic treatment

is generally reserved for low-risk tumors and surgical resec-
tion is indicated for high-risk tumors.3

At present, treatment selection is generally based on
radiologic imaging, cytology, and diagnostic ureteroscopy
(URS) together with ureteroscopic biopsies of the suspi-
cious tumor.3

Nevertheless, during diagnostic ureteroscopy when the
visual appearance of upper tract tumors is perceived as low-
grade UTUC, endourologists might be tempted to perform
immediate endoscopic treatment after taking tissue biop-
sies. As tumor biopsies may cause bleeding and can reduce
the visibility during ureteroscopy, endourologists might also
limit the number of biopsies in case of multiple tumors
when similar visual appearances are perceived and grade
homogeneity is assumed. Furthermore, in situations without
histopathologic certainty, when biopsies are inconclusive
(10%-15% of ureteroscopic biopsies4,5), endourologists
might be tempted to base clinical decision-making on the
perceived tumor grade based on the ureteroscopic appear-
ance of UTUC. Clinical decision-making based on
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• LG: median concordance 59%/66%

• HG: median concordance 52%/ 61%

• Overall: median concordance 59%/ 64%

• No correlation total experience and overall 

accuracy

• Grade prediction based on visual

appearance = limited! 
Figure 2. (A) Overall accuracy of grade predictions. (B) Percentage of correctly predicted low-grade tumors. (C) percentage of
correctly predicted high-grade tumors. (Color version available online.)
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LG

HG

Diagnostic accuracy CTU and dURS

174 renal units in 148 patients 

suspected UTUC

104 UTUC’s

Reference standard: cytological or 

histopathological results
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Diagnostic accuracy of computed tomography
urography and visual assessment during
ureterorenoscopy in upper tract urothelial
carcinoma
Alexandra Grahn*, Miden Melle-Hannah†, Camilla Malm*, Fredrik J€aderling‡,
Eva Radecka‡, Mats Beckman‡ and Marianne Brehmer*§¶

*Karolinska Institutet, Department of Oncology and Pathology, Stockholm, †Ryhov County Hospital, Department of
Urology, J€onk€oping, ‡Karolinska University Hospital and Karolinska Institutet, Department of Molecular Medicine and
Surgery, Stockholm, Sweden, §Department of Urology, Aarhus University Hospital, and ¶Department of Clinical
Medicine, Aarhus University, Aarhus, Denmark

Objective
To investigate diagnostic accuracy of multiphase computed
tomography urography (MCTU) and visual assessment at
ureterorenoscopy (URS) for detection of upper tract urothelial
carcinoma (UTUC).

Patients and Methods
Consecutive patients referred to our tertiary care centre were
included in a prospective study covering the period 2005 to
2012. The patients underwent initial imaging and URS with
focal samples taken. Cytopathological results served as
reference standard.

Results
We investigated 174 renal units (RUs; renal pelvis and
adjacent ureter) in 148 patients. UTUC was found in 104
RUs. MCTU had an accuracy of 0.74, sensitivity of 0.89,
specificity of 0.51, positive predictive value of 0.73, and
negative predictive value of 0.75; corresponding values for
URS were 0.84, 0.84, 0.85, 0.89, and 0.78, respectively. MCTU

had significantly higher sensitivity and accuracy compared
with other imaging techniques (P<0.05). Compared with
MCTU, URS had similar sensitivity but significantly greater
specificity and accuracy.

Conclusion
Both MCTU and URS are important tools in the diagnostic
evaluation of UTUC although neither of those techniques
achieves 100% accuracy. MCTU should be chosen as the
radiographical method if there are no contraindications and
URS should always be combined with focal cytology and
biopsies of suspicious lesions. To enhance diagnostic precision
both MCTU and URS with focal samples should be included
in the diagnostic procedure. The present results add impact
to current diagnostic guidelines.

Keywords
upper tract urothelial carcinoma, diagnostic accuracy,
ureterorenoscopy, multiphase computed tomography
urography

Introduction
Upper tract urothelial carcinoma (UTUC) is a rare
condition, but the annual incidence is increasing, possibly as
a result of improved diagnostic performance and higher
survival rates in patients with bladder cancer [1,2]. Research
data and the technical developments achieved in the last
decades have led to a shift in the European Association of
Urology (EAU) and AUA guidelines for the diagnosis and
treatment of UTUC. CT urography (CTU) has become the
imaging of choice for investigation [3,4]. Radical
nephroureterectomy (RNU) is still the ‘gold standard’ for

treatment of UTUC, although conservative endourological
approaches are currently recommended in imperative cases
and are also considered in selected elective cases [1,2,5–9].
High grade, non-organ-confined UTUC has a poor
prognosis, with a 5-year disease-specific survival of <50%
[1]. In patients with low grade low-volume disease the
prognosis is better, and endoscopic treatment and RNU in
such cases result in similar disease-specific survival [7,10–
12]; thus, it is essential to distinguish between patients with
high-risk disease who should have immediate RNU and
those with low-risk disease who can safely benefit from
endoscopic treatment.

© 2016 The Authors
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Upper Urinary Tract

Tumour Growth Pattern

In the present study, UTUC was found in 104 RUs, 20 RUs
had CIS only and five had exophytic tumours and
concomitant CIS (these were counted as exophytic tumours
in the estimates given in Table 4A and B). URS correctly
detected 98.7% of the exophytic tumours and 21% of the CIS
lesions; the corresponding figures for MCTU were 92.7% and
62.5%, and for non-MCTU they were 74.1% and 18.2%.
Figures 4A and B show a protruding papilla that on MCTU
was mistaken for an exophytic tumour.

Tumour Size

According to size estimation from imaging, 34% of tumours
were <15 mm and 66% were ≥15 mm. More precise
estimation showed that 11% of the tumours were ≤5 mm,
38% 6–20 mm, and 51% >20 mm. In 34 RUs, tumour size
was measured at MCTU before RNU. For 21 of these
tumours, the size was also estimated at URS. Using the size

of the tumour in the RNU specimen as reference standard,
accuracy of size estimation was 0.74 for MCTU and 0.67 for
URS, but this difference was not significant (P = 0.586).
MCTU correctly estimated the size of 67% of the tumours
<15 mm in diameter and 75% of those ≥15 mm. No tumours
were estimated to be <15 mm by URS with subsequent RNU.
URS correctly estimated the size of 87.5% of the tumours
≥15 mm. Comparing the 41 cases in which size was
estimated by both MCTU and URS, there was agreement
between the two diagnostic methods in 76% of the tumours;
this gave a kappa value of 0.347, indicating ‘fair’ interobserver
agreement [26]. However, size does not always correlate with
growth pattern, as shown in Figures 5A and B.

Discussion
We found that MCTU and URS have different strengths, and
thus these two methods are likely to increase diagnostic
precision if used together. Our results showed that MCTU
had a slightly higher general diagnostic sensitivity and a
higher detection rate for CIS (observed as urothelial
thickening). URS had significantly higher specificity and
offered the possibility of taking samples, which we used as
reference standard. There was no statistically significant
difference between MCTU and URS with regard to estimating
tumour size. We noted that size estimation during URS
seemed reliable, which is a promising result; however, only a
subgroup of our data qualified for size comparison, and hence
the cohort analysed was small. Also, RNU specimens shrink
during preparation for analysis, which makes size
investigation problematic.

The majority of the non-MCTU procedures in the study
consisted of CT, and yet the detection rates were significantly
lower in the non-MCTU group. This observation supports
the theory that the type of CT protocol applied is indeed
critical, as also highlighted by other authors [27,28]. In our
experience, the corticomedullary phase is particularly
important, which concurs with results regarding urothelial

Table 3 Comparison of estimates of diagnostic precision of the studied
methods.

MCTU (95% CI) Non-MCTU* (95% CI) P

RUs 103 67
Accuracy 0.74 (0.66–0.82) 0.51 (0.39–0.62) 0.002
Sensitivity 0.89 (0.81–0.96) 0.58 (0.43–0.73) <0.001
Specificity 0.51 (0.36–0.66) 0.41 (0.24–0.59) 0.417
PPV 0.73 (0.64–0.83) 0.56 (0.41–0.71) 0.067
NPV 0.75 (0.59–0.91) 0.43 (0.25–0.61) 0.014

MCTU (95% CI) URS (95% CI) P

RUs 103 163
Accuracy 0.74 (0.66–0.82) 0.84 (0.79–0.89) 0.0412
Sensitivity 0.89 (0.81–0.96) 0.84 (0.77–0.90) 0.3628
Specificity 0.51 (0.36–0.66) 0.85 (0.77–0.93) <0.001
PPV 0.73 (0.64–0.83) 0.89 (0.83–0.95) 0.009
NPV 0.75 (0.59–0.91) 0.78 (0.69–0.87) 0.767

RU, renal unit; PPV, positive predictive value; NPV, negative predictive value;
MCTU, multiphase CT urography; URS, ureterorenoscopy. *Non-MCTU, imaging
other than MCTU such as CT in limited phases, MRI, IVU or retrograde
pyelography.

Table 4 Tumour detection rates for different tumour growth patterns: (A) exophytic tumours and (B) carcinoma in situ only.

MCTU n (%) Non-MCTU n (%) URS n (%)

(A) Exophytic tumours
Cancer on assessment 44 (80.0) 18 (66.7) 77 (98.7)
Possible cancer on assessment 7 (12.7) 2 (7.4) –
Missed cancer on assessment 4 (7.3) 7 (25.9) 1 (1.3)
Total numbers of RUs with exophytic tumour 55 (100) 27 (100) 78 (100)

(B) CIS only
Cancer on assessment 4 (50.0) 1 (9.1) 4 (21.1)
Possible cancer on assessment 1 (12.5) 1 (9.1) –
Missed cancer on assessment 3 (37.5) 9 (81.8) 15 (78.9)
Total numbers of RUs with CIS only 8 (100) 11 (100) 19 (100)

CIS, carcinoma in situ; MCTU, multiphase CT urography; RU, renal unit; URS, ureterorenoscopy. Findings designated ‘cancer could not be excluded’ were counted as ‘cancer’ in
estimates based on imaging. The tables show the number of tumours (exophytic or CIS) that were detected by the respective investigative methods.
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Diagnostic accuracy CTU and dURS
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Objective
To investigate diagnostic accuracy of multiphase computed
tomography urography (MCTU) and visual assessment at
ureterorenoscopy (URS) for detection of upper tract urothelial
carcinoma (UTUC).

Patients and Methods
Consecutive patients referred to our tertiary care centre were
included in a prospective study covering the period 2005 to
2012. The patients underwent initial imaging and URS with
focal samples taken. Cytopathological results served as
reference standard.

Results
We investigated 174 renal units (RUs; renal pelvis and
adjacent ureter) in 148 patients. UTUC was found in 104
RUs. MCTU had an accuracy of 0.74, sensitivity of 0.89,
specificity of 0.51, positive predictive value of 0.73, and
negative predictive value of 0.75; corresponding values for
URS were 0.84, 0.84, 0.85, 0.89, and 0.78, respectively. MCTU

had significantly higher sensitivity and accuracy compared
with other imaging techniques (P<0.05). Compared with
MCTU, URS had similar sensitivity but significantly greater
specificity and accuracy.

Conclusion
Both MCTU and URS are important tools in the diagnostic
evaluation of UTUC although neither of those techniques
achieves 100% accuracy. MCTU should be chosen as the
radiographical method if there are no contraindications and
URS should always be combined with focal cytology and
biopsies of suspicious lesions. To enhance diagnostic precision
both MCTU and URS with focal samples should be included
in the diagnostic procedure. The present results add impact
to current diagnostic guidelines.

Keywords
upper tract urothelial carcinoma, diagnostic accuracy,
ureterorenoscopy, multiphase computed tomography
urography

Introduction
Upper tract urothelial carcinoma (UTUC) is a rare
condition, but the annual incidence is increasing, possibly as
a result of improved diagnostic performance and higher
survival rates in patients with bladder cancer [1,2]. Research
data and the technical developments achieved in the last
decades have led to a shift in the European Association of
Urology (EAU) and AUA guidelines for the diagnosis and
treatment of UTUC. CT urography (CTU) has become the
imaging of choice for investigation [3,4]. Radical
nephroureterectomy (RNU) is still the ‘gold standard’ for

treatment of UTUC, although conservative endourological
approaches are currently recommended in imperative cases
and are also considered in selected elective cases [1,2,5–9].
High grade, non-organ-confined UTUC has a poor
prognosis, with a 5-year disease-specific survival of <50%
[1]. In patients with low grade low-volume disease the
prognosis is better, and endoscopic treatment and RNU in
such cases result in similar disease-specific survival [7,10–
12]; thus, it is essential to distinguish between patients with
high-risk disease who should have immediate RNU and
those with low-risk disease who can safely benefit from
endoscopic treatment.
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Upper Urinary Tract

Tumour Growth Pattern

In the present study, UTUC was found in 104 RUs, 20 RUs
had CIS only and five had exophytic tumours and
concomitant CIS (these were counted as exophytic tumours
in the estimates given in Table 4A and B). URS correctly
detected 98.7% of the exophytic tumours and 21% of the CIS
lesions; the corresponding figures for MCTU were 92.7% and
62.5%, and for non-MCTU they were 74.1% and 18.2%.
Figures 4A and B show a protruding papilla that on MCTU
was mistaken for an exophytic tumour.

Tumour Size

According to size estimation from imaging, 34% of tumours
were <15 mm and 66% were ≥15 mm. More precise
estimation showed that 11% of the tumours were ≤5 mm,
38% 6–20 mm, and 51% >20 mm. In 34 RUs, tumour size
was measured at MCTU before RNU. For 21 of these
tumours, the size was also estimated at URS. Using the size

of the tumour in the RNU specimen as reference standard,
accuracy of size estimation was 0.74 for MCTU and 0.67 for
URS, but this difference was not significant (P = 0.586).
MCTU correctly estimated the size of 67% of the tumours
<15 mm in diameter and 75% of those ≥15 mm. No tumours
were estimated to be <15 mm by URS with subsequent RNU.
URS correctly estimated the size of 87.5% of the tumours
≥15 mm. Comparing the 41 cases in which size was
estimated by both MCTU and URS, there was agreement
between the two diagnostic methods in 76% of the tumours;
this gave a kappa value of 0.347, indicating ‘fair’ interobserver
agreement [26]. However, size does not always correlate with
growth pattern, as shown in Figures 5A and B.

Discussion
We found that MCTU and URS have different strengths, and
thus these two methods are likely to increase diagnostic
precision if used together. Our results showed that MCTU
had a slightly higher general diagnostic sensitivity and a
higher detection rate for CIS (observed as urothelial
thickening). URS had significantly higher specificity and
offered the possibility of taking samples, which we used as
reference standard. There was no statistically significant
difference between MCTU and URS with regard to estimating
tumour size. We noted that size estimation during URS
seemed reliable, which is a promising result; however, only a
subgroup of our data qualified for size comparison, and hence
the cohort analysed was small. Also, RNU specimens shrink
during preparation for analysis, which makes size
investigation problematic.

The majority of the non-MCTU procedures in the study
consisted of CT, and yet the detection rates were significantly
lower in the non-MCTU group. This observation supports
the theory that the type of CT protocol applied is indeed
critical, as also highlighted by other authors [27,28]. In our
experience, the corticomedullary phase is particularly
important, which concurs with results regarding urothelial

Table 3 Comparison of estimates of diagnostic precision of the studied
methods.

MCTU (95% CI) Non-MCTU* (95% CI) P

RUs 103 67
Accuracy 0.74 (0.66–0.82) 0.51 (0.39–0.62) 0.002
Sensitivity 0.89 (0.81–0.96) 0.58 (0.43–0.73) <0.001
Specificity 0.51 (0.36–0.66) 0.41 (0.24–0.59) 0.417
PPV 0.73 (0.64–0.83) 0.56 (0.41–0.71) 0.067
NPV 0.75 (0.59–0.91) 0.43 (0.25–0.61) 0.014

MCTU (95% CI) URS (95% CI) P

RUs 103 163
Accuracy 0.74 (0.66–0.82) 0.84 (0.79–0.89) 0.0412
Sensitivity 0.89 (0.81–0.96) 0.84 (0.77–0.90) 0.3628
Specificity 0.51 (0.36–0.66) 0.85 (0.77–0.93) <0.001
PPV 0.73 (0.64–0.83) 0.89 (0.83–0.95) 0.009
NPV 0.75 (0.59–0.91) 0.78 (0.69–0.87) 0.767

RU, renal unit; PPV, positive predictive value; NPV, negative predictive value;
MCTU, multiphase CT urography; URS, ureterorenoscopy. *Non-MCTU, imaging
other than MCTU such as CT in limited phases, MRI, IVU or retrograde
pyelography.

Table 4 Tumour detection rates for different tumour growth patterns: (A) exophytic tumours and (B) carcinoma in situ only.

MCTU n (%) Non-MCTU n (%) URS n (%)

(A) Exophytic tumours
Cancer on assessment 44 (80.0) 18 (66.7) 77 (98.7)
Possible cancer on assessment 7 (12.7) 2 (7.4) –
Missed cancer on assessment 4 (7.3) 7 (25.9) 1 (1.3)
Total numbers of RUs with exophytic tumour 55 (100) 27 (100) 78 (100)

(B) CIS only
Cancer on assessment 4 (50.0) 1 (9.1) 4 (21.1)
Possible cancer on assessment 1 (12.5) 1 (9.1) –
Missed cancer on assessment 3 (37.5) 9 (81.8) 15 (78.9)
Total numbers of RUs with CIS only 8 (100) 11 (100) 19 (100)

CIS, carcinoma in situ; MCTU, multiphase CT urography; RU, renal unit; URS, ureterorenoscopy. Findings designated ‘cancer could not be excluded’ were counted as ‘cancer’ in
estimates based on imaging. The tables show the number of tumours (exophytic or CIS) that were detected by the respective investigative methods.
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The patient who developed perioperative oedema in the
ureter did not suffer any postoperative complications such as
pain, fever or increased serum creatinine, or any other
adverse symptoms.

Comparison of cytology grade in barbotage and
nephroureterectomy specimens

Agreement between barbotage and nephroureterectomy
specimens regarding grade by cytology was statistically sig-
nificant for both the 1999 and the 2004 WHO classification

(p¼ .007 and p¼ .014, respectively). Pathology was detected
in all barbotage specimens, and cancer was identified in 39
(91%) of the 43 cases. Cytology of the remaining four speci-
mens was inconclusive, providing pictures of inflammation or
atypia of uncertain significance (i.e. none was considered
benign). Accordingly, there was cell material in all barbotage
specimens, indicating that this method of securing samples is
satisfactory. Table 5 summarizes the distribution of tumour
grade at nephroureterectomy given grade at cytology.
Measures of performance of the ureterorenoscopic barbotage
samples in predicting tumour grade in nephroureterectomy
specimens are presented in Table 4.

Table 2. Tumours identified by barbotage for cytology and by biopsy for
histopathology.

Cytology of barbot-
age specimens posi-
tive for malignancy

Histology of biopsy
specimens positive
for malignancy

Grade in
nephroureterectomy
specimen (n) n (total) % n (total) %

Low
G1 (10) 7 (10) 70 8 (8) 100
G2 (13) 13 (13) 100 11 (12) 92

High
G3 (20) 19 (20) 95 15 (16) 94
(43) 39 (43) 91 34 (36) 94

In total, low-grade cancer was found by cytology in 20/23 (87%) of all patients
and by histology in 19/20 (95%) of taken samples. Results classified as inflam-
mation, atypia and inconclusive were not included as positive cytology. If
cytology of a sample taken from the renal pelvis differed from the sample
taken from the bladder after manipulation of the upper tract, the worst grade
was considered. No cytology sample was benign. Cytology results were avail-
able for all 43 patients. Biopsy could not be obtained in seven patients: two
with grade 1 tumours, one with a grade 2 tumour and four with grade 3
tumours.

Table 3. Accuracy of grading in ureterorenoscopic biopsies compared with
nephroureterectomy specimens, according to the WHO 1999 and 2004
classifications.

Low High

Nephroureterectomy
Biopsy Grade 1 Grade 2 Grade 3

Low grade
Grade 1 6a 6b 0
Grade 2 2c 3a 5b

High grade
Grade 3 0 2b 9a

UTUC non-specific grade 0 0 1b

Atypia 0 1 1b

Correct grade, WHO 1999 6/8 (75%) 3/12 (25%) 9/16 (56%)
Correct grade, WHO 2004 17/20 (85%) 9/16 (56%)
Total number 8 12 16

Considering all tumours, 18/36 (50%) were graded correctly according to the
WHO 1999 classification, whereas 26/36 (72%) were graded correctly according
to the WHO 2004 classification.
aGraded correctly in histological analysis of endoscopic biopsy;
bbiopsy undergraded the tumour;
cbiopsy overgraded the tumour.
UTUC: upper tract urothelial carcinoma.

Figure 1. Patients and samples included in the study. "One patient with pT0, in whom the entire tumour was biopsied at ureterorenoscopy; one patient with no
nephroureterectomy specimen available for reassessment.
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Prospective study, 45 consecutive patients

Cytology: barbotage, histopathology: Bx

Reference: RNU specimen

Barbotage cytology: 91%

Bx: 94%

Diagnostic accuracy UTUC and sample collection
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Personalized Medicine

Risk stratification = patient selection = treatment strategy

Challenge to select those patients with low risk disease eligible for KSS

Tumor grade and stage are decisive factors for the risk stratification

Pro: inspection, cytology, histopathology

Con: invasive, higher IVR, upgrading
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