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Aims
• Staging is inaccurate in UTUC.

• EAU pre-treatment risk stratification is necessary

for optimal treatment decision-making.

• To validate and assess the additive value of each

risk factor for predicting ≥pT2 disease.

• Multi-institutional retrospective study

• 406 patients who underwent ureterorenoscopy

(URS) with biopsy followed by RNU

• Study period: 2000 – 2017

• Pts with preoperative chemotherapy were excluded

Results and Conclusions
o High-grade ureteroscopic biopsy and cytology, CTU invasion and tumor size >2cm seem to be the best factors to 

identify patients who harbor muscle-invasive disease. 

o The additive value of preoperative hydronephrosis, previous cystectomy and tumor multifocality seems limited. 

o Further biomarkers are needed to further increase the accuracy to select the patients who could most likely benefit 

from endoscopic KSS. 

o The EAU risk stratification’s NPV of 90% is high, therefore allowing accurate selection of patients.
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Methods

Variables
Odds Ratio 

(95% CI)
P-value

High-grade 

biopsy
4.44 (2.80 - 7.03) <0.001     

CTU invasion 4.19 (1.88 - 9.36) <0.001     

Tumor size 

>2 cm
1.75 (1.13 - 2.71) 0.013     

High-grade 

cytology
1.72 (1.03 - 2.89) 0.039     

Previous 

cystectomy
1.86 (0.64 - 5.42) 0.3     

Multifocality 0.84 (0.49 - 1.45) 0.5     

Hydronephrosis 0.98 (0.60 - 1.61) 0.9    

All ≤pT1 ≥pT2 

Total patients 406 57.4 % 42.6 %

High-grade 

biopsy
35.9 % 22.3 % 54.3 %

CTU invasion 9.6 % 4.3 % 16.8 %

Tumor size 

>2 cm
50 % 43.3 % 59.0 %

High-grade

cytology
23.2 % 19.7 % 27.8 %

Previous 

cystectomy
4.4 % 3.0 % 6.4 %

Multifocality 19.7 % 20.6 % 18.5 %

Hydronephrosis 27.6 % 25.8 % 39.1 %

Characteristics of 406 patients who underwent
diagnostic ureterorenoscopy followed by RNU

Multivariable logistic regression analyses
predicting ≥T2 disease

Models AUC (%) NPV (%) CNB (%)

Model 4 74 89 15

Full EAU model 75 90 15

Model 4: Biopsy grade + CTU invasion + tumor size >2cm + cytology; Prob:

Probability; TS: Tumor size; AUC: Area under the curve; NPV: Negative

predictive value; CNB: Maximum clinical net benefit.

Decision curve analyses demonstrating the net benefit and RNU avoided of the different models
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Performance of the models

Threshold Prob .2 .25 .3 .35

Model 4 10.3 13.1 11.3 14.9

Full EAU model 10.8 13.3 7.7 14.6

Number of RNU avoided per 100 patients


