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IntroduCtIon

Urinary bladder cancer is the fourth most common cancer in 
male adults and 16th in female adults in Poland. As a reason of 
cancer-related deaths in adult males, bladder cancer takes fifth 
place [1].

Approximately 90% of bladder tumors are carcinomas derived 
from bladder epithelial surface (the urothelium). In most regions of 
the world, transitional cell carcinoma is the most common histo-
logical type of bladder cancer [2].

Many of the etiological factors are known. Habitual exposures 
to chemical carcinogens, either environmental or industrial, are 
well-established major risk factors for development of bladder 
cancer [3]. Aromatic amines were the first to be recognized [4]. At-
risk groups include workers in the following industries: printing, 
iron and aluminum processing, industrial painting, and gas and tar 
manufacturing. The most important risk factor is cigarette smoking, 
which triples the risk of developing bladder cancer [5].

The main criterion used to evaluate progression of bladder can-
cer is the depth of the bladder wall’s infiltration. Basing on these 
principles Jewett and Strong in 1946 developed an original clinical 
classification of bladder cancer. This classification generally divides 
bladder tumors into superficial and invasive [6]. The TNM classifi-
cation commonly used in Europe is based on the same principles. 
According to the TNM system, non-muscle invasive bladder cancers 
are tumors confined to the mucosa (Ta, Cis) and tumors that have 
invaded the lamina propria (T1) [7].

A very important risk factor for bladder cancer is histological 
classification. The 1973 WHO grade classifies bladder tumors as: 
well differentiated (G1), moderately differentiated (G2), and poorly 
differentiated (G3) papillary urothelial carcinoma [8]. The new WHO/
ISUP grading classifies the tumors as papillary urothelial neoplasm 
of low malignant potential (PUNLMP) and urothelial carcinoma into 
low grade or high grade [9].

 The classic way to categorize patients with non-muscle inva-
sive bladder cancer into risk categories is to use prognostic factors. 
In such a way, it should be possible to divide patients into low-risk 
(50%), intermediate-risk (35%), and high-risk (15%) [10]. The aim 
of such categorization is to use the optimal method for further 
treatment and follow-up after TUR. When using these groups, 
however, no separation is made between the risk of recurrence and 
progression. Although prognostic factors may indicate a high risk 
for recurrence, the risk of progression may still be low and other 
tumors may have high risk for both recurrence and progression.

In order to separately predict the short-term and long-term risk 
of both recurrence and progression in individual patients, the EORTC 
developed a scoring system and risk tables [11]. Scoring system used 
in EORTC risk tables (nomogram) is based on six routinely assessed 
clinical and pathological factors that are: number of tumors, tumor 
size, prior recurrence rate, T category, presence of carcinoma in situ 
(Cis), and grade (Table 1). This nomogram is constructed to easily 
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Introduction. EORTC risk tables are a new nomogram 
constructed by EORTC to predict the probability of recur-
rence and progression in patients treated for non-mus-
cle invasive bladder cancer. Scoring system used in this 
nomogram is based on the six clinical and pathological 
factors such as: number of tumors, tumor size, recur-
rence rate within one year, T category, grade and the 
presence of carcinoma in situ (CIS). The aim of the study 
was the assessment of the EORTC risk tables usefulness 
in daily urological practice.
Materials and methods. Ninety-six patients aged 43 
to 86 treated for non-muscle invasive bladder cancer 
with TUR were analyzed. Based on EORTC risk tables they 
were divided into four groups separately for probability 
of recurrence and progression. During follow-up a cys-
toscopy in white light was carried out.
results. Forty-five patients developed recurrent bladder 
tumor in 12 months of follow-up. Statistical analysis 
showed statistically essential relationship between the 
occurrence of recurrence after one year and recurrence 
risk groups. The risk of bladder tumor recurrence was 
statistically more frequent in higher group. The recur-
rence rate was 13.33%, 43.9%, 64.86% and 33.33% 
in I, II, III and IV recurrence risk group, respectively.
The progression of bladder cancer in the analyzed 
group within one year occurred in 19 patients out of 45 
(42.22%) who developed recurrence in this time, and in 
the entire examined group (96 patients) the rate of pro-
gression was 19.7%. The risk of bladder tumor progres-
sion was statistically more frequent in the higher group. 
In group I there was no progression at all. In group II, 
III and IV the progression rate was 11.11%, 66.67% and 
100%, respectively.
Conclusions. EORTC risk tables enable us to predict 
outcomes of treatment in patients with non-muscle 
invasive bladder cancer with great accuracy in recur-
rence risk groups as well as in progression risk groups. 
Using EORTC nomograms it is possible to separately esti-
mate the risk of recurrence and progression for patients 
treated with TUR for primary or recurrent non-muscle 
invasive bladder cancer.
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calculate a non-muscle invasive bladder cancer patient’s probabil-
ity of recurrence and progression after TUR (Table 2).

There is lack of issues in recent literature that would evalu-
ate the practical application of EORTC risk tables. Authors of few 
international publications refer to EORTC risk tables. On the one 
hand they present disadvantages and some shortcomings on the 
other hand they show the potential benefits that may emerge from 
application of these tables [12, 13, 14].

The aim of the study was the assessment of the EORTC risk 
tables usefulness in daily urological practice and in particular ob-
taining an answer for the following questions:

To what degree do EORTC risk tables enable prediction of 1. 
outcomes in treated patients with primary or recurrent non-muscle 
invasive bladder cancer?

Do EORTC nomograms enable to estimate the real, independ-2. 
ent risk of recurrence and progression in patients treated for pri-
mary or recurrent non-muscle invasive bladder cancer?

MaterIals and Methods

A group of 96 patients treated from 2005 to 2008 with transure-
thral resection for primary or recurrent non-muscle invasive blad-
der cancer was analyzed. Patients age at treatment ranged from 
43 to 86 years (mean age 67 years, standard deviation 10.3 years). 
There were 27 females and 69 males, 84 patients were treated for 
primary and 12 for recurrent non-muscle invasive bladder cancer.

Number of tumors found in bladder and their size were evalu-
ated during each transurethral resection. The tumor size was meas-
ured in a subjective way by comparing it with the diameter of the 
resectoscope’s loop. A single tumor was found in 50 patients, 44 
patients with number of tumors between 2 and 7, and 4 of them 
with 8 and more tumors. The tumor size was 3 cm or less in 62 
patients and 34 patients had tumors with diameter greater than 
3 cm.

The obtained specimen of tumor after performed TUR was as-
sessed by pathologist to determine staging (T), grading (G) and co-
existence of carcinoma in situ (CIS).

In the analyzed group there were 34 – Ta stage tumors and 
60 – T1 stage. The distribution of tumor grade was G1 – 63 tumors, 
G2 – 24, and G3 – 9. Coexisting CIS was found in 6 cases.

After performed TUR, separately for each patient, 6 risk factors 
were assessed: tumor size (in cm), number of tumors located in 

bladder, recurrence rate within one year, staging (T), grading (G), 
and the presence of CIS. Then, basing on mentioned factors and 
using the EORTC scoring system (Table 1), the total score for recur-
rence and progression for each patient was calculated separately. 
According to the total score, patients were divided into 4 recur-
rence and progression risk groups. Patients with total recurrence 
score 0 were  classified to  group I, 1-4 points to group II, 5-9 to 
group III, and 10-17 to group IV risk of recurrence.

Analogical group division was done for progression: patients 
with 0 points – group I, 2-6 group II, 7-13 group III, and 14-23 

fig. 1. Distribution on recurrence risk groups in analyzed material.
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fig. 2. Distribution on progression risk groups in analyzed material.
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table 1. Weights used to calculate the recurrence and progression scores.

factor recurrence progression

Number of tumors   

Single 0 0

2 to 7 3 3

>7 6 3

Tumor size   

<3 cm 0 0

>3 cm 3 3

Priori recurrence rate   

Primary 0 0

< 1 rec/yr 2 2

>1 rec/yr 4 2

T category   

Ta 0 0

T1 1 4

Cis   

Yes 0 0

No 1 6

Grade   

G1 0 0

G2 1 0

G3 2 5

Total score 0-17 0-23
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group IV risk of progression. Distribution on risk group shows Ta-
ble 3 and Fig. 1 and Fig. 2. 

Follow-up a cystoscopy in white light was carried out. The first 
examination was performed 3 months after TUR and the next in 
the 6th, 9th, 12th, 15th, 18th, 21st, and 24th month after TUR. Patients 
with recurrent non-muscle invasive bladder cancer were treated 
with TUR again.

The observation period of enrolled patients was various be-
cause patients were constantly incorporated into follow-up. Part of 
them was observed only 12 months and few were followed-up 36 
months. Owing to that fact, the statistical analysis was computed 
for one year of follow-up, for 96 patients.

results

Forty-five patients developed recurrent bladder tumor in 12 
months of follow-up (Fig. 3).

Statistical analysis showed a statistically essential relationship 
between the occurrence of recurrence after one year and recur-
rence risk groups. The rate of recurrence in group III compared to 
group II and I was greater, and in group II was greater comparing 
to group I. In group IV only 1 patient developed recurrent tumor. 
Detailed data are presented in Table 4 and on Fig. 4.

From among 45 patients, who were treated with TUR for recur-
rent bladder tumor, progression occurred in 19 of them – Fig. 5.

Computed statistical analysis revealed statistically essential re-
lationship progression’s occurrence within one year depending on 
progression risk group. In group III the rate of progression was sig-
nificantly higher than in group I and II. In group I there was no pro-
gression observed and in group IV the only one patient developed 
progression. Detailed data are presented in Table 5 and on Fig. 6.

dIsCussIon

In analyzed research material the incidence of bladder tumor 
recurrence within one year was 46.87%. The above-mentioned 
outcome does not differ in principle from outcomes presented by 
other, authors. Allard et al. [15] evaluated that the probability of 
bladder tumor recurrence within one year oscillates from 15% up 
to 70%. Millan-Rodriguez et al., in a study evaluating the prognos-
tic factors of recurrence, progression and mortality in non-muscle 
invasive bladder cancers, claimed that the recurrence rate in their 
cohort was 48% [16].

Computed statistical analyses revealed statistical significance 
between the occurrence of bladder tumor recurrence and recur-
rence risk groups. The risk of bladder tumor recurrence was statisti-
cally more frequent in the higher group. The recurrence rate was 
13.33%, 43.9%, 64.86%, and 33.33% in I, II, III, and IV recurrence 
risk group, respectively. The low rate of recurrence in group IV is 
due to the fact that only 3 patients were included in this group, and 
statistical analysis was computed for the first 3 groups.

Results presenting the incidence of recurrence within one year 
in particular risk groups differ to a certain extent from the prob-
ability of recurrence calculated on the basis of EORTC risk tables. 
The calculated risk of recurrence within one year is 15% (10-19%), 
24% (21-26%), 38% (35-41%), and 61% (55-67%) in group I, II, III, 
and IV, respectively [11].

fig. 3. Recurrence rate within one year in examined group.
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fig. 4. Recurrence rate within one year in recurrence risk groups in examined 
group.
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table 2. Probability of recurrence and progression according to total score.

recurrence score prob. recurrence 
1 year (95% CI)

prob. recurrence 
5 years (95% CI)

0 15% (10%, 19%) 31% (24%, 37%)

1-4 24% (21%, 26%) 46% (42%, 49%)

5-9 38% (35%, 41%) 62% (58%, 65%)

10-17 61% (55%, 67%) 78% (73%, 84%)

Progression score
Prob. progression 1 year 

(95% CI)
Prob. progression 5 

years (95% CI)

0 0.2% (0%, 0.7%) 0.8% (0%, 1.7%)

2-6 1.0% (0.4%, 1.6%) 6% (5%, 8%)

7-13 5% (4%, 7%) 17% (14%, 20%)

14-23 17% (10%, 24%) 45% (35%, 55%)

table 3. Distribution in risk groups.

risk group of 
recurrence

number of 
patients

risk group of 
progression

number of 
patients

I 21 I 21

II 42 II 32

III 29 III 39

IV 2 IV 2
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There is lack of issues in recent literature that would evaluate 
the practical application of EORTC risk tables. Authors of several 
papers that evaluate risk factors in non-muscle invasive bladder 
carcinomas used to usually isolate 3 risk groups (low, intermediate, 
high). In mentioned above paper of Millan-Rodriguez the recur-
rence rate was 37%, 45%, and 54% in the low, intermediate and 
high risk, respectively. Parmar et al. in two years observation found 
that the recurrence in their risk groups occurred in 26%, 56%, and 
79% patients from low, intermediate, and high risk, respectively 
[17]. Also Fradet et al. evaluated the risk of recurrence in particu-
lar risk groups, they showed that in low, intermediate, and high 
group the recurrence was 21%, 36%, and 66%, respectively [18]. 
If we take for granted that patients from group III and IV risk of 
recurrence together constitute the high risk group,  from group II 
constitute the intermediate risk group and those from group I – the 
low risk group, the outcomes presented in this paper do not vary 
from the results of the above mentioned authors.

On the other hand, almost twofold higher incidence of bladder 
tumor recurrence in group II and III compared to EORTC risk tables 
requires us to find the reason of such a condition. The main reason 
might be the wrong classification of patients to particular groups. 
It should be assumed that part of patients from group II should be 
in fact classified into group III and analogically part from group III 
into group IV. The reason of incorrect classification patients into 
recurrence risk group may result from a fact that some of risk fac-
tors were assessed wrongly. That aspect as a principal weak point of 

EORTC risk tables was presented in detail by two researchers from 
Bolzano in Italy [12]. They discuss all 6 risk factors from EORTC risk 
tables pointing at week points and possible faults that may funda-
mentally affect risk stratification. It is difficult for them to under-
stand why a diameter of 2.9 cm of papillary tumor is weighted with 
0 points and the same tumor with 1 mm more is quoted with 3 
points or 7 papillary lesions have the value of 3 points but 1 lesion 
more counts double.  They also discuss the low rate of reproduc-
ibility in staging (T) as well as in grading (G).

The progression of bladder cancer in the analyzed group oc-
curred within one year in 19 patients out of 45 (42.22%) who de-
veloped recurrence in this time, and in entire examined group (96 
patients) the rate of progression was 19.7%. 

Various authors, who were analyzing the influence of risk fac-
tors in the natural history of non-muscle invasive bladder tumors, 
assessed that probability of bladder cancer progression varies from 
10% to 35% [19, 20, 21]. Millan-Rodriguez et al. evaluated the rate 
of progression to be only 7.5% in their cohort [16].

Computed statistical analyses revealed statistical significance 
between the occurrence of bladder tumor progression and progres-
sion risk groups. The risk of bladder tumor progression was statisti-
cally more frequent in the higher group. In group I there was no 
progression at all. In group II, III, and IV the progression rate was 
11.11%, 66.67%, and 100%, respectively. These outcomes need to 
be explained because of the fact that such high values of progres-
sion are not presented in any available papers.

table 4. The statistical analysis of recurrence’s occurrence within one year after primary TUR depending on recurrence risk group in analyzed group. 

recurrence 
within one 

year

recurrence risk groups
total

group I group II group III group IV

number of 
examined

Index of 
structure 

[In%]

number of 
examined

Index of 
structure  

[In%]

number of 
examined

Index of 
structure  

[In%]

number of 
examined

Index of 
structure  

[In%]

number of 
examined

Index of 
structure  

[In%]

Did not 
appear

13 86.67 23 56.10 13 35.14 2 66.67 51 53.13

Appeared 2 13.33 18 43.90 24 64.86 1 33.33 45 46.87

Total 15 100 41 100.00 37 100.00 3 100.00 96 100.00

Statistical 
analysis

Test Chi2 Person = 11.77 p <0.01 ;  Test Chi2 NW = 12.67 p <0.01 
 VCramer Factor = 0.35;  C Pearson Factor = 0.35

Statistical analysis with regard to statistical assumptions was computed for group I, II, and III ( only a few patients in group IV).

fig. 5. Progression rate in patients who developed recurrence within one year in 
examined group.
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fig. 6. Progression rate within one year after second TUR in progression risk 
groups in examined group.
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In this study, the progression rate was calculated in an indi-
vidual risk group for those patients from a particular progression 
risk group who developed recurrence within one year.

The rate of progression with reference to the whole observed 
group (96 patients) was 0%, 2%, 16.6%, and 1% in group I, II, III, 
and IV risk of progression, respectively.  Presented results vary in 
group III and IV from probability of progression assessed based 
on EORTC risk tables. EORTC risk tables indicate that progression 
within one year may affect 0.2%, 1%, 5%, and 17% patients 
from group I, II, III, and IV risk of progression, respectively. Dif-
ferences in group III and IV may result from two main reasons. 
First of all, there were only 3 patients enrolled into group IV 
and secondly, patients were wrongly classified into particular 
risk groups. The problem of wrong classification was mentioned 
above in this paper, and presented arguments refer to progres-
sion as well.

Very few authors evaluated the influence of various risk fac-
tors on bladder cancer progression.  In the already cited division 
for 3 risk groups, proposed by Fradet et al., occurrence of progres-
sion within one year was 0%,1%, and 9% in low, intermediate, and 
high risk groups, respectively [18]. Similar results were presented 
by Millan-Rodriguez et al., in their study progression occurred in 
low, intermediate, and high risk groups with an incidence of 0%, 
1.8, and 15%, respectively [16]. If it take for granted, as it was done 
for recurrence, that patients from group I risk of progression are in 
low, those from group II are intermediate, and the patients from III 
and IV together are in the high risk group, the outcomes presented 
in this paper do not vary from the results of the above mentioned 
authors.

ConClusIons

EORTC scoring system and risk tables allow predicting out-1. 
comes of treatment in patients with non-muscle invasive bladder 
cancer with great accuracy in recurrence risk groups as well as in 
progression risk groups.

Using EORTC nomograms it is possible to separately estimate 2. 
the risk of recurrence and progression for patients treated with TUR 
for primary or recurrent non-muscle invasive bladder cancer.

The division for 4 independent risk groups of recurrence 3. 
and progression will soon allow development of new strategies for 
further follow-up and complementary treatment. On the basis of 
obtained findings the conclusion may be formulated that patients 
who need watchful follow-up are those from group III and IV risk 
of recurrence and progression. On the other hand patients from 
group I risk both recurrence and progression might be followed-up 
in cystoscopy not so frequently.
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table 5. The statistical analysis of progression’s occurrence within one year after second TUR depending on progression risk group in analyzed group. 

progression 
within one 

year

progression risk groups
total

group I group II group III group  IV

number of 
examined

Index of 
structure  

[In%]

number of 
examined

Index of 
structure  

[In%]

number of 
examined

Index of 
structure  

[In%]

number of 
examined

Index of 
structure  

[In%]

number of 
examined

Index of 
structure  
[In %]

Did not 
appear

2 100.00 16 88.89 8 33.33 0 0.00 26 57.78

Appeared 0 0.00 2 11.11 16 66.67 1 100.00 19 42.22

Total 2 100.00 18 100.00 24 100.00 1 100.00 45 100.00

Statistical 
analysis

Accurate   Fisher test p <0.05

Statistical analysis with regard to statistical assumptions was computed for group II and III  ( only few patients in group  I and IV).
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