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Abstract
 
Objective: To evaluate changes in incidence, distribution of stage and grade as well as surgical 
treatment of UUT tumours in the Netherlands from 1995 to 2005.

Materials and methods: The PALGA-registry, a nationwide network and registry of pathology 
encompassing all hospitals in the Netherlands, was used as primary data source. Pathology 
reports of all primary surgical procedures or biopsies without further surgical treatment 
within the next year, of cancer of the renal pelvis or ureter during the period 1995-2005, were 
included. The number of surgically treated UUT tumours per year, type of treatment and tumour 
characteristics were recorded.

Results: The population consisted of 2321 (67%) men and 1145 (33%) women with a mean age 
of 68.6 years. Distribution according to side was approximately equal (left 44.1%, right 41.5%), 
bilateral tumours were rare (0.6%) and most tumours were in the renal pelvis (51.3%). Both the 
incidence and the incidence rate per 100.000 person-years increased during the study period 
(p<0.001). Most urothelial cancers were grade 2 (40.9%) or 3 (41.2%) and stage Ta (30.6%), T1 
(18.1%) or T3 (22.8%). There was an increase in grade 3 (p=0.003) and muscle invasive (p=0.003) 
tumours in men only. Nephroureterectomy was performed in 41.3% of the cases and there was 
a rising trend towards endoscopic surgery (p=0.019), although the absolute number was low. 

Conclusion: The incidence of surgically treated UUT tumours increased with a significant trend 
towards more advanced disease in men. Most tumours were treated by nephroureterectomy or 
nephrectomy, although a rising trend towards endoscopic surgery was seen. 
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Introduction

Urothelial carcinoma (UC) of the ureter and renal pelvis is relatively uncommon, accounting 
for only 5-6% of all urothelial tumours [1,2]. Two groups have assessed the trends in incidence 
of upper urinary tract (UUT) tumours. Mellemgaard et al [3] described a significant increase in 
incidence of both ureteric and renal pelvis tumours in the period 1943-1988 in Denmark and 
Munoz et al [2] reported an increase in ureteric tumours and an unchanged incidence rate of 
renal pelvic tumours in the USA, based on the SEER database from 1973 to 1996. 
The TNM classification proposed by the Union International Contre le Cancer (UICC) and the 
WHO histopathological grading are the most frequently used systems for UUT UC staging and 
grading [4,5]. Data on distribution of stage and grade at initial presentation indicate that most 
patients present with a low stage (Ta-T1) grade 2 or 3 tumour [1,6-9]. Stage and grade are the 
most important prognostic factors for recurrence and survival [7-11], but type of treatment [7] 
and multifocality [8,12] have also been reported to be important, to a variable extent. 
Although nephroureterectomy with bladder cuff removal is still considered the standard of care 
[13,14], elective conservative surgery (mainly endoscopic) is reported more frequently, with 
good results in low grade and stage tumours [10,13-17].
Large series on the descriptive epidemiology and treatment of UUT UC are limited. The aim of 
the present study was to evaluate changes in incidence, distribution of stage and grade as well 
as surgical treatment of UUT tumours in the Netherlands in the period 1995 to 2005. 

Materials and Methods

We used the PALGA-registry database, a nationwide network and registry of histopathology and 
cytopathology in the Netherlands, as the primary data source for our study [18]. This central 
archiving system encompasses all hospitals in the Netherlands and contains excerpts of all 
pathology reports from the year 1990 onwards. Each excerpt consists of a summary of this 
report, demographic data and a coded diagnosis based upon standard pathology terminology. 

Search strategy and coding 
The search included years 1995 to 2005 and the following terms: “kidney” and “all malignancies 
with exception of carcinoma in situ”; “ureter”, “renal pelvis” and “all malignancies except for 
carcinoma in situ with exception of the kidney” and “ureter”, “renal pelvis” and “all carcinoma in 
situ” in order to cover all UUT tumours. We included all primary surgical procedures of cancer of 
the renal pelvis or ureter. Biopsies were also included as a primary procedure when there was no 
further report on surgery within the next year. Metastatic tumours and reports on cystectomies 
were excluded, except for those cystectomies combined with a nephroureterectomy. Type of 
surgery was categorised as nephroureterectomy, nephrectomy, partial nephrectomy, segmental 
ureterectomy, endoscopic surgery (ureterorenoscopic surgery/percutaneous surgery), renal 
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pelvic excision or biopsy. When the presence of the ureter was not mentioned in the excerpt, type 
of surgery was coded as nephrectomy. Information about patient age, sex and tumour location, 
side, size, multifocality and surgical margins was recorded. The tumour was considered multifocal 
only when specifically mentioned in the excerpt. Grade was reported in the excerpts according 
to either the WHO 1973 or the WHO/ISUP 1998 system. For standardisation purposes we coded 
the low and high grade tumours according to the WHO/ISUP 1998 system as grade 1 and 3 (WHO 
1973), respectively. We staged the tumours according to the TNM 2002 classification, based on 
the description in the excerpt. For the regression analysis we excluded the biopsies, coded type 
of surgery as conventional surgery (nephroureterectomy and nephrectomy), conservative open 
surgery (partial nephrectomy, segmental ureterectomy and renal pelvic excision) and endoscopic 
surgery and we categorised stage as non-muscle invasive (Ta, T1 or Tis only) and muscle invasive 
(T2, T3 or T4). 

Statistics
Incidence data of overall diagnosed UUT tumours in the Netherlands were provided by the 
Association of Comprehensive Cancer Centres (Integrale Kanker Centra, IKC), a population-based 
cancer registry providing national incidence data [19]. To correct for the changes in population 
during the study period, incidence rates were calculated for both overall diagnosed and surgically 
treated UUT tumours using population data provided by Statistics Netherlands (Centraal Bureau 
voor de Statistiek, CBS) [20]. 
All statistic analyses were performed using SPSS version 15.0. Changes in mean age and sex 
distribution during the study period were calculated with One-way ANOVA and the Chi-square 
test, respectively. Changes in incidence and incidence rate of surgically treated and overall 
diagnosed UUT tumours during the study period were calculated using Poisson log linear models. 
For changes in incidence rates we used the population data as an offset variable in the analysis 
to correct for the increase in population. Change in the incidence of surgically treated UUT 
tumours was also calculated for specific age groups (defined as <60, 60-69, 70-79 and ≥80 years) 
and sex. Changes in distribution of stage and grade and surgical treatment were calculated using 
multinomial logistic regression models. The effect of time on these changes was described with 
a linear model which we checked for goodness of fit to the data. For the regression analyses we 
used multiple imputation for the missing values and calculated the weighted average. For all 
analyses, p<0.05 was considered to indicate statistical significance.

Results

During the period 1995-2005 a total of 3,632 excerpts of surgical procedures on UUT tumours 
were available for analysis. Primary surgical procedures or biopsies were performed in 3,466 
cases. The population consisted of 2,321 (67%) men and 1,145 (33%) women. Mean age at 
surgical treatment or primary biopsy was 68.6 years (range 25-96). There were no significant 
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changes in distribution of sex (χ2(10)=11.96, p=0.29) and mean age (F(10;3455)=0.938, p=0.50) 
during the study period. Tumour and treatment characteristics are listed in Table 1. Size was 
only available in 1,012 cases (29.2% of the total). In this subgroup mean tumour size was 4.3 cm 
(SD 2.5). The distribution of grade and stage among men and women is presented in Figure 1.

Table 1. Tumour and treatment characteristics

Characteristics Number of patients (%)

Location
   - ureteropelvic junction 561 (16.2)
   - ureter 997 (28.8)
   - renal pelvis 1777 (51.3)
   - unknown 131 (3.8)
Side
   - left 1529 (44.1)
   - right 1440 (41.5)
   - bilateral 21 (0.6)
   - unknown 476 (13.7)
Multifocality
   - unifocal 2810 (81.1)
   - multifocal 656 (18.9)
Stage
   - Ta 1060 (30.6)
   - T1 629 (18.1)
   - T2 309 (8.9)
   - T3 791 (22.8)
   - T4 274 (7.9)
   - Tis only 64 (1.8)
   - unknown 339 (9.8)
Grade
   - G1 427 (12.3)
   - G2 1417 (40.9)
   - G3 1429 (41.2)
   - unknown 193 (5.6)
Surgical procedure
   - nephroureterectomy 1431 (41.3)
   - nephrectomy 1406 (40.6)
   - partial nephrectomy 11 (0.3)
   - segmental ureterectomy 376 (10.8)
   - endoscopic surgery 
     (ureterorenoscopic / percutaneous surgery) 45 (1.3)

   - renal pelvis excision 23 (0.7)
   - biopsy 144 (4.2)
   - unknown 30 (0.9)
Surgical margins
   - negative 2304 (66.5)
   - positive 482 (13.9)
   - unknown 680 (19.6)
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Figure 1. Distribution of grade and stage in men and women with surgically treated upper urinary tract tumours 
in the Netherlands from 1995 to 2005

Trends in incidence
The incidence of surgically treated UUT tumours increased from 277 in 1995 to 392 in 2005. This 
increase was statistically significant, with a rate ratio of 1.03, or an increase of 3% per year. Data 
from the IKC on incidence of overall diagnosed UUT tumours in the Netherlands were available 
from 1995 to 2003. In this period, the incidence of overall diagnosed UUT tumours increased 
from 331 in 1995 to 389 in 2003. This increase was also statistically significant, with a rate ratio 
of 1.02, or an increase of 2% per year (Table 2). 
When the increase in population in the Netherlands was considered (from 15 424 122 in 1995 
to 16 305 526 in 2005) there was still a statistically significant increase in incidence rate of 
surgically treated UUT tumours, from 1.64 per 100000 person-years in 1995 to 2.40 per 100000 
person-years in 2005. For the overall diagnosed UUT tumours there was an increase in incidence 
rate from 2.10 per 100000 person-years in 1995 to 2.40 in 2003, however, this increase lost its 
statistical significance (Table 2, Figure 2).
Analysis of the change in incidence of the surgically treated UUT tumours for the four age groups 
showed a statistically significant increase in incidence, only in the age groups 60-69 and 70-79 
years. The change in incidence was statistically significant for both men and women (Table 2).
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Table 2. Trend in incidence and incidence rate

N total rate ratio 95%CI p-value

Incidence Surgically treated 3466 1.03 1.02-1.04 < 0.001 *
Age < 60 671 1.01 0.99-1.03 0.48

60-69 1007 1.03 1.01-1.05 0.01 *
70-79 1286 1.05 1.03-1.07 < 0.001 *
≥ 80 502 1.02 0.99-1.05 0.14

Sex male 2321 1.03 1.02-1.04 < 0.001 *
female 1145 1.03 1.01-1.05 0.001 *

Overall diagnosed 3245 1.02 1.00-1.03 0.01 *
Incidence rate Surgically treated 3466 1.03 1.01-1.04 < 0.001 *

Overall diagnosed 3245 1.01 1.00-1.02 0.13

Poisson log-linear analysis for trends in incidence and incidence rate per 100,000 person-years of surgically 
treated UUT tumours 1995-2005 and overall diagnosed UUT tumours 1995-2003 with subdivision in age groups 
and sex for the incidence of surgically treated tumours.  * indicates statistical significance

Figure 2. Trend in incidence rate/100,000 person-years of surgically treated and overall diagnosed upper urinary 
tract tumours in the Netherlands from 1995 to 2005 (Data on overall diagnosed upper urinary tract cancer 
provided by IKC)

Trends in grade and stage
With grade 1 as reference category, there was a statistically significant increase in grade 3 tumours 
in the study period. Grade 2 tumours increased slightly during the study period although not 
statistically significant (Table 3, Figure 3). Analysis of trends in grade with gender showed that 
there was a statistically significant increase in grade 3 tumours only in men (Table 3).
Data on distribution of stage showed a statistically significant increase in muscle invasive 
tumours and a subsequent decrease in non-muscle invasive tumours (OR 0.97, 95%CI 0.95-0.99, 
p=0.003) (Table 3, Figure 3). This increasing trend in muscle invasive tumours was only apparent 
for men (Table 3).
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Table 3. Trend in grade and stage

Sex OR 95%CI p-value

Grade 2 all 1.03 0.99-1.07 0.097
male 1.03 0.99-1.08 0.15
female 1.03 0.96-1.10 0.47

Grade 3 all 1.05 1.02-1.09 0.003 *
male 1.07 1.03-1.11 0.002 *
female 1.02 0.96-1.09 0.49

Muscle invasive all 1.03 1.01-1.06 0.003 *
male 1.04 1.01-1.07 0.005 *
female 1.02 0.98-1.06 0.25

Multinomial logistic regression analysis for trends in grade and stage of surgically treated UUT 
tumours 1995-2005, with subdivision in sex. Reference categories were grade 1 and non-muscle 
invasive.  * indicates statistical significance

Figure 3.  Trend in distribution according to grade and stage of surgically treated upper urinary tract tumours in 
the Netherlands from 1995 to 2005

Trends in surgical treatment
With conventional surgery as the reference category, grade 1 tumours were statistically 
significant more likely to be treated with conservative open surgery then were grade 3 tumours 
(OR 2.71, 95%CI 1.79-4.09, p<0.001). For endoscopic surgery the association was the same, 
although not statistically significant (OR=1.61, 95%CI 0.67-3.91, p=0.29). Grade 2 tumours were 
less likely to be treated with conservative open surgery (OR 0.92, 95%CI 0.68-1.25, p=0.58) or 
endoscopic surgery (OR=0.85, 95%CI 0.42-1.75, p=0.66) then were grade 3 tumours, although 
not statistically significantly (Figure 4). 
Non-muscle invasive tumours were statistically significant more likely to be treated with 
conservative open surgery (OR 2.24, 95%CI 1.65-3.05, p<0.001) or endoscopic surgery (OR 2.98, 
95%CI 1.34-6.64, p=0.008) compared to muscle invasive tumours (Figure 4).
Surgical treatment changed during the study period. With conventional surgery as the reference 
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category, there was a statistically significant increase in endoscopic surgery (OR 1.13, 95%CI 
1.02-1.25, p=0.019). Conservative open surgery remained stable during the study period (OR 
1.00, 95%CI 0.97-1.03, p=0.920) (Figure 5). 
The multinomial logistic regression model did not fit the data for change in location of the 
tumours and therefore, we can conclude that there is no linear change in time for location.

Figure 4.  Type of surgery according to grade and stage of upper urinary tract tumours in the Netherlands from 
1995 to 2005

Figure 5. Trend in surgical treatment of upper urinary tract tumours in the Netherlands from 1995 to 2005
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Discussion

Only a few reported series have assessed the epidemiology of UUT UC; the largest, including 
9072 and 3516 UUT tumours, encompassed 20 and 45 years, respectively [2,3]. The current 
study contributes with a series of 3466 cases from the Netherlands in an eleven year observation 
period. Considering the time span, country population and number of cases, our series provides 
useful epidemiological information.
The percentages of missing data in pathological characteristics and surgical procedure varied 
from 0.9% to 19.6% and are statistically acceptable for a retrospective study. However, tumour 
size had a high percentage of missing data. Therefore, any conclusion drawn about size should 
be considered with caution. Reported data on tumour size in UUT tumours are sparse [6,21], 
presumably due to the multifocality and the papillary character of these tumours, which makes 
measurement difficult. 
The patient characteristics at surgery or primary biopsy (Table 1) are similar to those presented 
in other epidemiological and clinical series [1,2,7,15]. Side distribution, incidence of bilateral 
synchronous tumours, multifocality and location in the UUT is also consistent with previous 
publications [1,3,7,8,15,22,23]. 
The statistically significant increase in incidence rate per 100000 person-years of surgically 
treated UUT tumours between 1995 and 2005 only occurred in the 7th and 8th decade of life. 
Hypothetically, this might be due to a more aggressive surgical policy related to the increase in 
life-expectancy. However, the mean age of the surgically treated patients remained stable during 
the study period. The fact that there was no statistically significant increase in the incidence rate 
per 100000 person-years of overall diagnosed UUT tumours strongly suggests that during the 
last decade more UUT tumours have been surgically treated. The incidence of surgically treated 
and overall diagnosed (IKC-data) UUT tumours is in proportion, confirming the consistency of 
our database. 
Our results are in contrast with the reported increase in incidence rate of overall diagnosed 
UUT tumours in other series [2,3]. The absolute incidence rate of UUT can be inferred at 0.2-2.1 
and 1.6-1.9 per 100000 person-years for the series of Mellemgaard et al [3] and Munoz et al 
[2], respectively. Those are lower than in our study, most likely because our study encompasses 
a more recent period. Other factors that could explain this difference, such as environmental 
exposure or clustering of genetic factors, are beyond the scope of this study.
As in other clinical series, most tumours in the present study were grade 2 or 3 and stage Ta, T1 
or T3 [6-9]. Moreover, there was a statistically significant increase in grade 3 and muscle invasive 
tumours. Re-grading of the high grade tumours (WHO/ISUP 1998) as grade 3, when in fact they 
could be either grade 2 or 3 according to the WHO 1973, could explain the increase in grade 
3. Furthermore, the number of low grade tumours might be underestimated when these have 
been treated by endoscopic surgery with laser ablation, by which no specimen for pathology can 
be provided. On the contrary, the increase in muscle invasive tumours supports the increase in 
grade, as those two variables are strongly associated in UUT UC [22]. The larger proportion of 
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muscle invasive tumours in women (Figure 1) is in line with data from epidemiological series of 
bladder cancer, where women have more advanced disease at presentation and tend to have 
a worse prognosis than men [24]. Strikingly, the significant increase in grade 3 and in muscle 
invasive tumours occurred only in men. The exact cause for this finding is beyond the scope of 
this study, but one could hypothesise that women present with even more advanced disease 
where surgery is not possible or justified for diverse reasons.
Surgical patterns in the last decade were dominated by conventional surgery with a surprisingly 
low percentage of nephroureterectomies. It must be acknowledged that this value might 
be underestimated by coding the type of surgery as nephrectomy in the absence of ureter 
information in the pathology report. However, as evaluation of the ureter and multifocality have 
been defined as key points in the pathology report in case of a UC this explanation is unlikely.
Grade 1 and non-muscle invasive tumours were more likely to be treated with conservative 
open surgery than were grade 3 and muscle invasive tumours. In addition, non-muscle invasive 
tumours were more likely to be treated with endoscopic surgery. This is in line with published 
recommendations [13,15-17]. As the proportion of endoscopic surgery (1.3% of all procedures) 
was insignificant in the last decade, any increasing trend is not yet of clinical significance. 
However, the number of endoscopic surgeries might be underestimated by the absence of tumour 
specimen and consequently of pathological reports if treatment consisted of laser ablation or 
electrocoagulation. Furthermore, some biopsies in this series might have subsequently been 
treated endoscopically.
Despite the low percentage of missing data for most of the demographic and histopathological 
variables, our study has several limitations. These are inherent in all retrospective epidemiological 
studies and have already been noted. In addition to these, we made no differentiation in 
pathologic type of the tumour. Nevertheless, primary non-UC of the upper urinary tract is rare 
[13]. Clinical information in terms of diagnosis and prognosis, which might be more important 
for urologists than epidemiological data, can not be inferred from the current study. However, 
compared to previous series, our study shows original data in terms of increasing proportion of 
surgery being performed and a significant proportion of higher grades and stages in men. 
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