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Abstract
Background The European Association of Urology provides Clinical Practice Guideline on upper tract urothelial carcinoma 
(UTUC). Due to the rarity of UTUC, guidelines are necessary to help guide decision-making based on the highest quality 
of care evidence available.
Objectives To evaluate guideline adherence in the management of UTUC by assessing recommendations on diagnostics 
needed for risk classification and subsequent treatment selection; to assess predictors for the latter.
Participants Data from the Clinical Research Office of the Endo Urology Society UTUC-registry were included for analysis.
Statistical analysis Overall compliance were evaluated by cross-tables, differences in risk groups characteristics and treat-
ment selection were assessed by Chi-square tests, predictors for treatment selection by logistic regression analysis.
Results Data from 2380 patients were included. Imaging by CT-scan had highest adherence (85%) but was low for other 
diagnostics (17.7–49.7%). Multivariable regression analysis showed higher odds of receiving radical nephroureterectomy in 
patients with large tumours (OR 5.45, 95% CI 3.77–7.87, p < 0.001), signs of invasion (OR 3.07,CI 2.11–4.46, p < 0.001), 
high tumour grade (OR 2.05, CI 1.38–3.05, p < 0.001) and multifocality (OR 1.76,CI 1.05–2.97, p =0.032).
Conclusions CT-imaging is the most used and most impactful decision tool for risk-stratification and treatment selection 
in UTUC. Due to the low compliance in most of the diagnostic recommendations, proper risk stratification is not possible 
in a significant group of patients raising the question whether current stratification is deemed applicable in daily practice. 
Established prognostic factors on survival guides decision-making regarding radical versus kidney-sparing surgery. Tumour 
size was the most influencing factor on treatment decision.
Clinical trial registration The study was registered at ClinicalTrials.gov (ClinicalTrials.gov NCT02281188; https:// clini caltr 
ials. gov/ ct2/ show/ NCT02 281188).
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Introduction

In the last decades there has been an increasing interest 
in the development and use of clinical practice guidelines 
(CPGs). CPGs aim to improve the quality of care, provide 
evidence-based recommendations for clinical care delivery 
and thereby improve health care outcomes [1, 2]. Guide-
lines should be based on rigorous and unbiased review of 

relevant evidence to provide comprehensive evidence-based 
recommendations and address relevant patient questions [1, 
3–6]. Upper Tract Urothelial Cancer (UTUC) is a rare uro-
logical malignancy and CPGs are a challenge to develop 
in rare diseases due to a lack of high-level evidence [7, 8]. 
Randomized clinical trials are for example extremely rare in 
UTUC. Despite of these existing hurdles the EAU guidelines 
office developed a dedicated guideline on UTUC. Since the 
first edition in 2011, multiple updates of this resource have 
been published including the most recent insights and evi-
dence. The main shift in UTUC management, as reflected 
in the guidelines, has resulted from the incorporation of 
ureteroscopic evaluation in the diagnostic process as well 
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as the recommendation to offer endoscopic kidney sparing 
surgery (KSS) for selected patients with low-risk disease. 
To avoid over- and under-treatment, the guidelines devel-
oped a precise risk-stratification strategy with the goal of 
delivering KSS for low-risk disease and RNU for high-risk 
disease [7]. However, adherence to guidelines by clinicians 
is often poor with several categories of barriers recognized 
including lack of familiarity and awareness of CPGs, lack 
of agreement or outcome expectancy and lack of motivation 
[9, 10]. Guidelines should be generalizable and applicable in 
daily practice. Data from a global real world registry were 
analyzed with the aim to assess the compliance to guideline 
recommendations in patients with UTUC regarding diag-
nostics, adherence to recommendations on risk classifica-
tion and subsequent treatment allocation [7, 11–16]. We 
hypothesized that there should be a relationship between 
the strength of the recommendation and the adherence. Fur-
ther we hypothesized that the applicability of the proposed 
risk stratification could be compromised by its compulsory 
character and would not be directive in treatment alloca-
tion. Insights on guideline compliance might drive changes 
in care, overcome existing hurdles with the aim improve 
implementation in daily practice.

Patients and methods

Data were extracted from all adult patients ( 18 years) with 
UTUC included in the prospective CROES UTUC-registry 
[17]. Patients were evaluated and treated according to local 
standard of care practice. Patient information was collected 
from diagnosis, treatment and follow-up. A detailed descrip-
tion of the registry is published elsewhere [17].

Study objectives

To evaluate guideline adherence in the management of 
UTUC by assessing recommendations on diagnostics needed 
for risk classification and treatment selection and to assess 
predictors of treatment selection (KSS vs. RNU).

Guideline recommendations on diagnosis 
and treatment

Guidelines recommendations on diagnosis and risk stratifi-
cation were scrutinized across the different annual versions 
from the initiation until closure of the registry and changes 
in guideline recommendations were accounted for [11–16]. 
Diagnostic variables mentioned in the guidelines and taken 
into analysis included practice of urine cytology, cystos-
copy, imaging by Computed Tomography (CT), retrograde 
pyelography (X-RPG) and diagnostic ureteroscopy (dURS) 
(Supplement Table 1).

The time interval of data collection was divided into 5 
segments: 2014–2015, 2015–2016, 2016–2017, 2017–2018 
and 2018–2019. Due to the lack of definitions of high- vs. 
low-volume centers in UTUC, we dichotomized into low-, 
and high-number of inclusions based on the interquartile 
range (IQR) of number of inclusions per center.

Treatment modality

Subsets of patients were created based on the risk stratifi-
cation proposed by the guidelines. (Supplement Table 2). 
Clinical variables taken into account included signs of inva-
sive disease on imaging, tumour grade (biopsy or cytology 
result), tumour size (based on imaging) and tumor focal-
ity (based on imaging). Tumor size was defined as ‘large’ 
according to the definition of the guidelines, > 1 cm until 
2017 and > 2 cm from 2018, changes over the years were 
accounted for.

Statistical analysis

The data were analyzed using SPSS version 27 (IBM 
Corporation Armonk, New York) and are summarized by 
descriptive statistics. Overall compliance with the guideline 
recommendations based on treatment selection was evalu-
ated by cross-tables. Differences in characteristics between 
risk groups and treatment selection were assessed by Chi-
square tests. To identify predictors for treatment selection, 
a multivariable logistic regression analysis was performed 
to estimate the odds of receiving KSS vs. RNU. We cre-
ated 2 models for multivariable logistic regression analysis. 
In the first model we included the variables recommended 
by the guidelines for risk stratification (size, invasiveness, 
focality and grade). In the second model, we also included 
several patient and center characteristics (gender, age, ASA 
and CKD classification, number of inclusions per center, 
geographics and inclusion period). The models were tested 
by goodness-of-fit statistics.

Results

During the study period (November 2014–November 2019), 
2380 patient from 101 centers (37 countries) were included. 
Patient characteristics are described in Table 1. Of this 
cohort 60 patients (2.5%) had metastatic disease. Patients 
were predominantly males (70.5%) from European centers 
(70.5%). Centers were dichotomized as low- (60%) and high-
number of inclusions with a cutoff of 48 cases based on the 
IQR of the number of inclusions.
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Adherence to guideline recommendations

Diagnosis

Analysis of adherence to guideline recommendations on 
diagnostics in the whole cohort (n = 2380) revealed that 
47.85% (n = 1139) received urine cytology, 50.5% (n = 1202) 
a cystoscopy, 85.04% (n = 2024) imaging by CT, 17.7% 
(n = 422) X-RPG and 49.75% (n = 1184) a dURS. An endo-
scopic biopsy was performed in 752 from the 1184 patients 
(63.5%) who underwent dURS. Figure 1 and Supplement 
Table 3 depict adherence to recommendations over the 
different time periods. There were no clinically relevant 
changes in compliance with guidelines recommendations 
over time.

Risk classification and definitive treatment

The complete set of necessary diagnostic variables for 
recommended risk stratification was available in 1709 
(71.81%) patients (Fig.  2). From them, 5.7% (n = 97) 

could be classified as having low-risk disease of whom 
76% (n = 74) were treated by KSS using percutaneous 
tumour resection (PCR) in 5, and URS in 69 patients. 
In the remaining 24%, a RNU was performed. Overall, 
1612 patients (94.32%) were classified as having high-
risk disease of whom the majority was treated by RNU 
(1238/1612, 76.80%). Treatment by KSS was performed in 
19.0% (n = 306) with 53 having received segmental ureter 
resection (SUR), 13 PCR and 240 (78.4%) by URS.

When comparing composed risk stratification with the 
final treatment selection we found that patients classified 
as having low-risk disease more often received treatment 
by KSS opposed to patients classified as high-risk disease 
who were more often treated by RNU (p < 0.001).

Differences in characteristics between patients with 
classified high- and low-risk disease and definite treatment 
selection were evaluated. Patients with high-risk disease, 
treated by KSS were more often treated with imperative 
indication (p < 0.001), of older age (p = 0.003)and had 
higher Charlson comorbidity index score (p = 0.001) 
(Table 2).

Predictors of treatment selection

Multivariable logistic regression analysis, including the 
variables recommended by the guideline for risk stratifica-
tion, showed that all variables influenced treatment selec-
tion (Tables 3, 4). Patients with large tumors had the high-
est odds of receiving treatment by RNU (OR 5.45, 95% CI 
3.77–7.87, p < 0.001), followed by invasiveness on imaging 
(OR 3.07, CI 2.11–4.46, p < 0.001), high grade diseases (OR 
2.05, CI 1.38–3.05, p < 0.001) and multifocality (OR 1.76, 
CI 1.05–2.97, p = 0.032).Our model was statistically signifi-
cant (p < 0.001), explained 30% of the variance in treatment 
selection and correctly classified 75.5% of cases.

The second model, including several patient and center 
characteristics, showed that patients with large tumors 
were 6.08 times more likely to be treated by RNU (95% CI 
4.11–9.00, p < 0.001). Furthermore, signs of invasive dis-
ease (OR2.57, CI 1.71–3.85, p < 0.001), high-grade tumors 
(OR2.04, CI 1.33–3.12, p = 0.001), multifocality (OR1.965, 
CI 1.13–3.41, p = 0.016) were all associated with increased 
odds of treatment by RNU. Patients of older age were 
less likely to be treated by RNU (OR0.65, CI 0.43–0.99, 
p = 0.043). No effects were seen for patient characteristics 
such as gender or CKD classification. Patients treated in 
non-European centers were more likely to be treated by 
RNU (OR2.16, CI1.36–3.41, p = 0.001). No difference was 
seen between centers with low- or high number of inclu-
sions. This model was statistically significant (p < 0.001), 
explained 34% of the variance and correctly classified 76.4% 
of cases.

Table 1  Baseline characteristics of enrolled patients

ASA American Society of Anesthesiologists, CKD chronic kidney 
disease

Characteristics No. (%)

No. patients 2380
Gender
 Female 697 (29.3)
 Male 1677 (70.5)
 Missing 6 (0.3)

ASA score
 Low (ASA I,II) 1369 (57.5)
 High (ASA III, IV, V) 769 (32.3)
 Missing 242 (10.2)

CKD classification
 CKD grade 1 and 2 1159 (48.7)
 CKD grade 3–5 801 (33.7)
 Missing 420 (17.6)

Number of inclusions per center
 Low < 48 inclusions 1427 (60.0)
 High > 48 inclusion 953 (40.0)

Demographics
 European 1679 (70.5)
 Non-European 701 (29.5)

Year of inclusion
2014–2015 356 (15.0)
2016 669 (28.1)
2017 567 (23.8)
2018 636 (26.7)
2019 152 (6.4)
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Discussion

We assessed the adherence to the diagnostic recommenda-
tions of the EAU Guidelines in a real-world large cohort with 
UTUC. Compliance with the different recommend test at 
diagnostic was overall low (maximum 50%) with exception 
of CT-urography. Adherence remained stable across the dif-
ferent time periods. Our prediction models indicate that treat-
ment selection is guided by the variables recommended for 
risk stratification. Large tumor size provides the highest odds 
for radical surgery.

Adherence to guideline recommendations 
on diagnostics

The overall practice of urine cytology was relatively low in 
our cohort, although a level A recommendations until 2017, 
and was only performed in half of the patients (47.9%). In 
UTUC, cytology is less sensitive than in bladder cancer, 
even in case of high-grade tumors and limits its value as a 
diagnostic test in UTUC [18–20]. The low reported prac-
tice of urine cytology in our cohort likely reflects the low 
evidence and lack of physician’s confidence. However, the 

Fig. 1  Adherence to the EAU Guideline recommendations on diagnostics across time
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Fig. 2  Risk stratification 
according to the EAU guide-
lines and treatment received

Complete set 
variables for risk 

stra�fica�on 
n=1709

Clinical low risk 
disease

n= 97 (5.7%)

KSS 76.3%
n=74

RNU 23.7%
n=23

Clinical high risk 
disease

n= 1612 (94.3%)

KSS 19.0%
n=306

RNU 76.8%
n=1238

Missing 4.2%
n=68

Missing values for 
composed risk 

stra�fica�on n=671

Total cohort 
n=2380

Table 2  Characteristics based 
on composite risk stratification 
and treatment received

ASA American Society of Anesthesiologists, CKD chronic kidney disease
*The Chi-square statistic is significant at the 0.05 level

Low risk High risk

RNU KSS p RNU KSS p

Gender
 Female 8 32 0.472 337 91 0.348
 Male 15 42 900 213

Age groups
  < 70 years 10 36 0.664 574 113 0.003*

 > 70 years 13 38 661 193
ASA
 Low (ASA I and II) 15 45 0.873 765 183 0.741
 High (ASA > 2) 8

Charlson comorbidity index
 0 7 11 0.158 301 55 0.001*
 1–2 6 30 367 94
 > /3 7 14 234 86

CKD level
 CKD 1 and 2 13 43 0.786 664 165 0.523
 CKD > 2 10 29 462 125

Indication
 Elective 18 7 0.593 1082 56  < 0.001*
 Imperative 3 2 114 16

Geographics
 European 15 51 0.740 850 227 0.060
 Non-European 8 23 388 79

Number of inclusions per center
 < 48 inclusions 15 54 0.473 764 182 0.472
 > 48 inclusions 8 20 474 124
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use and outcome of cytology is mentioned in the guidelines 
as decisive step when deciding to perform a dURS and is a 
variable in the composed risk stratification [18]. Consider-
ing the low sensitivity of urinary cytology, it is debatable 
whether it should be included for the choice of performing 
a dURS. The low use of urinary cytology in daily practice 
in our cohort underlines this matter of debate.

The low rate of reported cystoscopies is (50.5%) is strik-
ing. It is strongly recommended (level A until 2017, from 
2018 as “strong”) to rule out concurrent bladder tumours 
as 17% of patients present with synchronic urothelial car-
cinoma in both the upper tract and bladder [18]. A possible 
explanation may be that cystoscopy was performed during 
the definitive surgical procedure and prior to radical surgery 
or KSS and not registered as such.

In our series the imaging of choice, performed in the 
majority of patients, is by CT (level A until 2017, from 
2018 as “strong”). Several studies have demonstrated the 
high accuracy of the CT-urography in the detection of upper 
tract intraluminal masses; however, its accuracy decreases 

for small lesions and different (benign) pathological condi-
tions may mimic CT-urography appearance of UTUC sup-
porting the additional benefits of endoscopic evaluation [21]. 
However, only half of patients received evaluation by dURS 
and biopsy was taken in approximately 2/3 of them that may 
allow for histologic confirmation of the disease. The dURS 
was incorporated to the guidelines recommendations in 2015 
[11], initially as a grade C recommendation in cases, where 
additional information could impact treatment decisions. 
From the 2018 edition of the UTUC guidelines this grade 
C recommendations turned out to a “strong” recommenda-
tion (Supplement Table 1) and remained “strong” from then 
onwards [7, 15, 16, 18].

Considering the poor performance of urinary cytology 
and the lack of reliable urinary markers, dURS with biopsy 
seems the best available option to confirm the histological 
diagnosis and to dichotomize patients in low- or high-risk 
disease. Furthermore, it provides information on size, focal-
ity and tumor grade in up to 90% of cases irrespective of 
sample size. Nonetheless, data show upgrading from uret-
eroscopic biopsy to RNU sample and is described in up to 
one-third of cases mandating a strict follow-up in patients 
treated by KSS [22–24]. Based on our data, we have to con-
clude that most patients were offered treatment modality 
without endoscopic inspection or histological tumour or 
grade confirmation.

Risk stratification

The low compliance in most of the diagnostic recommen-
dations prevented the proper assessment of the clinical risk 
according to the EAU Guidelines in almost a third of the 
patients. One of the reasons for this could have been the com-
posite and mandatory nature of the four diagnostic outcomes 

Table 3  Multivariable logistic regression analysis including variables 
recommended by the guidelines for treatment selection

95% CI for 
Exp(B)

Sig. Exp(B) Lower Upper

Tumour focality (uni-/multifocal) 0.032 1.764 1.049 2.966
Tumour invasiveness (absent/

present)
 < 0.001 3.067 2.108 4.463

Tumour size (small/large accord-
ing guidelines definition over 
time)

 < 0.001 5.449 3.772 7.871

Tumour grade (low/high)  < 0.001 2.053 1.384 3.047

Table 4  Multivariable logistic 
regression analysis including 
patient and center-related 
factors

ASA American Society of Anesthesiologists, CKD chronic kidney disease

95% CI for Exp(B)

Sig. Exp(B) Lower Upper

Tumour focality (uni-/multifocal) 0.016 1.965 1.134 3.405
Tumour invasiveness (absent/present)  < 0.001 2.567 1.712 3.850
Tumour size (mm) (small/large according guide-

lines definition over time)
 < 0.001 6.081 4.108 9.001

Tumour grade (low/high) 0.001 2.037 1.328 3.124
Gender (female/male) 0.158 1.359 0.888 2.082
Age (< 70/ > 70) 0.043 0.650 0.428 0.987
ASA (low (ASA I and II)/High (ASA > 2)) 0.892 1.030 0.676 1.568
CKD (CKD 1 and 2/CKD > 2) 0.927 1.019 0.677 1.534
Number of inclusions per center (low (< 48 inclu-

sions)/high(> 48 inclusions))
0.886 1.031 0.680 1.564

Geographics (European/non-European) 0.001 2.156 1.364 3.407
Inclusion period 0.059 1.570 0.983 2.508
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(non-invasion by CT and solitary tumor, and < 2 cm and 
low grade) necessary to identify the low-risk category. Sec-
ond, imaging by CT may determine in a high percentage of 
patients the variables invasion, size and multifocality and 
might have identified high-risk tumour characteristic lead-
ing to subsequent treatment selection without additional 
histopathologic confirmation. Data from our registry show 
that patients in the high-risk category were mostly treated 
by RNU. The small percentage of them that received KSS 
(19%), were more often having imperative reasons as older 
age and higher Charlson comorbidity index scores.

Only a minority (5.7%) could be classified as having 
low-risk disease based on the risk stratification. This scarce 
percentage raises the question on the realistic character of 
the low-risk definition and eligibility for KSS. Recently, 
different proposals for new classification models emerged 
including multivariable risk models combining imaging and 
ureteroscopic features, a three-level classification scheme 
including an intermediate risk group, all with the aim to 
improve current risk stratification and better identification 
of those patients eligible for KSS [25–28].

Of the low-risk group almost a quarter of patients were 
overtreated by radical surgery. Endoscopic KSS can only be 
offered with adequate armamentarium and experience avail-
able. Furthermore, a strict follow-up protocol is mandatory 
that may become cumbersome for patient and surgeon. Nota-
bly, even when all necessary clinical diagnostic variables 
for a risk categorization are present, other factors linked to 
patient’s characteristics or preferences and structural fac-
tors may supersede the clinical relevance of the preoperative 
risk categorization (e.g., solitary kidney, renal insufficiency, 
comorbidity).

To improve the care in UTUC and to minimize over- and 
undertreatment, there is a growing tendency to concentrate 
and coordinate the treatment of rare pathologies at regional 
and national centres.

Treatment selection

All the well-established factors influencing survival had 
effect on the choice of treatment and gave significant higher 
odds for receiving RNU [18, 29]. Tumour size was found 
to have the largest effect on treatment selection. URS treat-
ment of large tumours is challenging, though flexible scopes 
and different laser types facilitate location, approach and 
technical issues broadening the spectrum of KSS. This is 
reflected by the guidelines by changing the low-risk cat-
egory tumor size cutoff from 1 to 2 cm in 2018. Whether 
this change resulted in relevant impact in clinical practice 
remains unknown. Unfortunately we lack the information on 
armamentarium of the different centers; one can only offer 
the treatment modalities they have available.

Strengths and weakness

Major strength of the study relies on the contemporary, mul-
ticenter, multinational, and consecutive character of the data. 
A large set of patients was gathered in a relative short period 
of time, centrally collected, and audited which is unique in 
a rare disease. Registry-based studies as the present are not 
devoid of limitations and are prone to several forms of bias. 
In our case the lack of standardized diagnostic and treatment 
protocols represent a limitation and introduces heterogeneity 
in the population and in the diagnostic compliance; however, 
it depicts very well the real-world practice. In absence of 
RCTs, difficult to successful implementation in low preva-
lent conditions, registry generated hypothesis are a valuable 
source of information and provide essential and generaliz-
able evidence. The lack of high-quality evidence and the 
low certainty of the evidence of the literature on the subject 
affects the UTUC guideline and may at least partially drive 
the low adherence to several recommendations. We believe 
that insights on guideline compliance from this registry may 
drive changes in care, overcome existing hurdles and bar-
riers and ultimately improve compliance and adherence to 
EAU guidelines. With regard to missing data, percentages 
for the respective variables were acceptable for this type of 
study and exists even in prospective well-designed studies, 
several study parameters were imaging or histology-based 
and lacked central review.

Conclusions

The results of our study provide a real-world insight of 
guideline adherence for the diagnostics and treatment of 
UTUC. A good adherence during the diagnostic process is 
only seen for CT imaging. This seems to be, not only the 
most important diagnostic tool but also the most important 
decisive tool for urologists when it comes to treatment selec-
tion. Changes in practice, based on guidelines recommen-
dations over the years, could not be identified. Due to the 
low compliance in most of the diagnostic recommendation, 
risk stratification according to the EAU Guidelines is not 
possible in almost a third of patients and raises the ques-
tion whether current stratification is deemed valuable and 
applicable in daily practice. Known factors of influence on 
survival in patients with UTUC gave higher likelihood of 
treatment by radical surgery.
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