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Summary

Introduction

BACKGROUND: Over recent years, the incidence of renal
cell carcinoma (RCC) has remained unchanged in
Switzerland and is low compared with other European
countries. Partial or radical nephrectomy is the mainstay
of treatment in patients with localised disease.

Renal cell carcinoma (RCC) is the 9th most common cancer in men and the 13th most common cancer in women
in Switzerland. Between 2013 and 2017, an average of 690
newly diagnosed cases in males and about 310 cases in females were documented per year, and almost 200 male patients and around 110 female patients died of this disease
each year. The median age at diagnosis was 67 years for
males and 72 years for females [1]. Over the past 30 years,
the incidence in Switzerland has remained unchanged and
is low compared with other European countries. This is
noteworthy because in other countries, such as the United
Kingdom, the incidence has increased substantially. Several regions had both high incidence rates and increasing
rates over time, including the southern part of the Czech
Republic, Estonia, Latvia and Belarus [2–4]. Around 15%
of patients present with distant metastases on initial diagnosis [5].

METHODS: We conducted an analysis of data from the
cancer registry of Eastern Switzerland on patients with
surgery for RCC from 2009 to 2018, focusing on a comparison of surgical technique and outcome in tertiary and
non-tertiary hospitals.
RESULTS: 492 nephrectomies were performed. Out of
441 curative procedures, 226 were radical and 195 partial
nephrectomies (20 unknown). At the tertiary hospital, statistically significantly more partial nephrectomies were performed in non-metastatic patients than at non-tertiary hospitals. We demonstrate a trend towards better
disease-free survival after partial compared with radical
nephrectomy. The 5-year overall survival for patients diagnosed between 2009 and 2013 was 85%, 83%, and 70%
in stage I, II, and III, respectively, compared with 96%,
78%, and 72% for patients diagnosed between 2014 and
2018.
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CONCLUSION: RCC incidence in Switzerland has been
stable during the past decade in contrast to other European countries, and no stage migration occurred. We
demonstrated that patients with localised renal cancer at
our tertiary centre were more likely to be treated with renal
preserving surgery compared with non-tertiary hospitals.
This analysis underlines the importance of local cancer
registries in the comparison of treatment and outcome
over time.

For patients with localised disease, partial or radical
nephrectomy is the mainstay of treatment [6]. A systematic
review showed improved survival in patients with partial nephrectomy for tumours ≤4 cm, with equivalent outcomes seen for laparoscopic and open surgery [7]. In the
event of complete tumour resection, patients enter followup. About 40% of patients may suffer from a recurrence
in the course of surveillance [8, 9]. Three trials investigated the effect of adjuvant systemic therapy with the tyrosine
kinase inhibitors (TKIs) sunitinib, sorafenib or pazopanib
[10–12]. Only one of those studies, the S-TRAC trial, was
able to demonstrate an increased disease-free survival with
adjuvant treatment, though it did not translate into an overall survival benefit. Adjuvant systemic therapy is currently
not part of standard treatment after partial or complete
nephrectomy. However, adjuvant trials with checkpoint inhibitors are ongoing and promising [13].
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For patients with metastatic disease and good performance
status cytoreductive nephrectomy has been the standard of
care for many years. Studies have shown a survival benefit
of around 6 months for patients undergoing cytoreductive
nephrectomy followed by interferon-alpha therapy compared with interferon-alpha therapy alone [14, 15].
The French CARMENA trial investigated immediate cytoreductive nephrectomy versus immediate treatment with
sunitinib and deferred cytoreductive nephrectomy [16].
For patients with intermediate-risk and poor-risk disease
(Memorial Sloan-Kettering Cancer Center [MSKCC] risk
score) sunitinib alone was non-inferior to cytoreductive
nephrectomy followed by sunitinib in regard to overall survival, and patients with a MSKCC favourable-risk disease
had an improved overall survival with cytoreductive nephrectomy followed by sunitinib compared with
sunitinib alone.
The role of cytoreductive nephrectomy in patients with
synchronous metastatic RCC is still a subject of debate,
and the optimal sequence of therapy is being investigated.
In any case, careful patient selection is necessary. Current
guidelines strongly recommend omitting cytoreductive
nephrectomy in the MSKCC poor-risk population [17, 18].
In this analysis, we sought to depict the surgical care provided for patients with kidney cancer in Eastern Switzerland over the past decade, reflecting the paradigm shifts attributed to recent therapeutic insights. We also investigated
the impact of the respective therapies on patient outcomes.

Methods
For this analysis, we retrospectively collected data from
patients with RCC, treated between 2009 and 2018 in the
cantons of St Gallen and Appenzell. The total population at
risk in these cantons was 547,612 in 2010 and 579,076 in
2018. Patient characteristics (age, gender), type of surgery
(partial vs radical nephrectomy), histological subgroups
as well as overall survival were assessed. This was performed by using the Eastern Switzerland cancer registry,
which encompasses patient data collected from all hospitals of the catchment area. The cantons St Gallen and Appenzell have a number of hospitals, which we divided in
two distinct groups. Tertiary hospitals, which are defined
through highly specialised staff and technical equipment,
have teaching activities and clinical services that are highly differentiated by function. Size ranges from 300–1500
beds. Only the cantonal hospital of St Gallen meets this definition. All other hospitals were grouped together as nontertiary hospitals, which include secondary- and primary
level hospitals.
Data sources and inclusion criteria
The cancer registry of Eastern Switzerland [19] provided
data on patients with RCC. The cancer registry covers
the cantons of St Gallen, Appenzell Ausserrhoden, Appenzell Innerrhoden and Thurgau. Inclusion criteria were cases
with (1) invasive RCC according to the International Classification of Diseases for Oncology (ICDO-3) [20] morphology codes 8050/3, 8260/3, 8290/3, 8310/3, 8312/3,
8317/3, 8318/3 together with the topography code C64·9;
(2) diagnosis in 2009–2018; (3) place of residence at di-

agnosis within the catchment area of the registry; and (4)
having undergone any type of nephrectomy.
The data included information on type (partial or radical
nephrectomy) and place of treatment, time of diagnosis and
possible relapse / metastatic disease, time and state of follow up (alive, died, lost-to-follow-up), ICDO-3 morphology and tumour staging information according to the UICC
TNM Classification of Malignant Tumours (TNM staging) [21].
Statistical analysis
We grouped the data according to place of treatment into
patients treated in the tertiary hospital vs non-tertiary hospitals. The type of surgery was classified by the cancer registry as partial, total/radical and unknown type of nephrectomy.
The type of nephrectomy was unknown in 5% (n = 26) of
cases. These cases were excluded in the survival analysis
and all analyses comparing types of nephrectomies.
TNM information was grouped into the four UICC stages
I, II, III and IV, with stage I being tumours ≤7 cm limited
to the kidney, stage II tumours >7 cm limited to the kidney,
stage III tumours not limited to the kidney but without distant metastases and not beyond Gerota fascia, and stage IV
primary metastatic tumours or tumours invading beyond
Gerota fascia.
In multivariable analysis, a possible time trend was assessed by dividing the data set into two equal time periods,
2009–2013 and 2014–2018.
We used Stata 15 [22] for data analysis. Between-group
and within-group variation was assessed using χ²-tests and
one-way ANOVA (analysis of variance). Equal variances
were verified with Bartlett’s test.
We calculated the number of nephrectomies per year and
treatment place and the proportion of partial nephrectomies
thereof.
The development of stage distribution by year was calculated by using the age-standardised incidence rate (ASR)
according to the Europa standard[23].
Overall survival was evaluated using Kaplan-Meier survival estimates and pointwise 95% confidence interval (CI)
bands, and log-rank tests were used for testing the equality
of survivor functions. Relative survival was calculated using the Ederer II method using the Stata command‚ strs
[24]. The influence of the period, type of nephrectomy and
TNM stage on relapse-free survival was analysed using the
Cox proportional hazards regression model. The proportional hazards assumption was tested and confirmed. The
variables were selected with forward and backward selection, based on the model with lowest Bayesian information
criterion.
Disease-free survival was defined as the time from primary
diagnosis to last known date without a relapse, whether local or distant. The relapse rate by period was calculated
by dividing the number of patients with local or distant relapse by the total person years at risk. The calculations according to relapse were restricted to patients with known
relapse status.
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Figure 1: Number of nephrectomies and proportion of partial nephrectomies over time.

Results

the tertiary centre of care. In 2009, a total of 39 surgical
procedures for renal cancer were performed, of which 18%
were partial nephrectomies. In 2018, a total number of 49
procedures were performed, 47% of which constituted partial nephrectomies (fig. 1).

Between 2009 and 2018 (10 years) a total of 492 nephrectomies were performed in the cantons St Gallen and Appenzell. The two most common histological subtypes seen
were clear cell carcinoma in 59%, and papillary carcinoma
in 21% (table 1). Tumours with multiple histological subtypes (i.e., clear cell with sarcomatoid component) were
classified by the leading subtype or as renal cell carcinoma
not otherwise specified if no predominant subtype was present.

Patients with metastatic disease were more commonly
treated at the tertiary hospital: a total of 13% of all patients
surgically treated for renal cancer at the tertiary hospital
had primary metastatic disease, compared with 5% of all
patients treated at non-tertiary hospitals (p = 0.006) (table
3).

A total of 441 patients underwent surgery in curative intent, consisting of 226 radical nephrectomies and 195 partial nephrectomies; in 26 cases the extent of surgery is
unknown. The tertiary hospital performed proportionally
more partial nephrectomies (48%) in patients without
metastases than the non-tertiary hospitals (37%). This difference was statistically significant (p = 0.029) (table 2).

There were some changes in stage distribution observed
over time, though they did not appear to be statistically significant (p = 0.099) (fig. 2).
In the majority of kidney cancer patients no lymphadenectomy is performed, hence lymph node TNM staging is
done by clinical assessment. Out of 492 patients, 441 were
classified as N0 and this was confirmed by pathology in 53
patients, 2 were up-staged to pN+.

When the cases were limited to to stage I and II tumours,
the tertiary centre performed partial nephrectomy in 63%
of cases, compared with 49% of cases in non-tertiary hospitals (p = 0.038).

The 5-year overall survival for patients diagnosed between
2009 and 2013 was 85%, 83%, and 70% in stages I, II
and III, respectively. For patients diagnosed between 2014
and 2018 the 5-year overall survival was 96%, 78%, and

In total, the number of surgical procedures as well as the
percentage of partial nephrectomies increased over time at
Table 1:
Distribution of morphology types.
Morphology type

n

%

Clear cell

290

59%

Papillary

101

21%

Renal cell carcinoma NOS / unclassified

40

8%

Chromophobe

51

10%

Pure sarcomatoid

10

2%

Total

492

100%

Table 2:
Distribution of patients without metastases by type of nephrectomy and place of treatment, p = 0.029.
Type of nephrectomy

Treatment hospital, n (%)

Total

Tertiary

Non-tertiary

Radical

132 (47)

94 (58)

226 (51)

Partial

134 (48)

61 (37)

195 (44)

Total

266

155

421
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72% in stages I, II and III, respectively. Five-year overall
survival for patients diagnosed in stage IV was 6% in
2009–2013 and 36% in 2014–2018; however, due to small
numbers this difference was not statistically significant (p
= 0.07) (table 4).
The best Cox proportional hazards model with the lowest
Bayesian information criteria included only individual
stages and age as continuous variable. Survival of patients
with stage I and II was similar, stages III and IV had significantly lower survival (hazard ratios [HRs] 2.0, p = 0.009
and 10.5, p <0.001). Higher age at diagnosis was associated with a lower survival (table 5).
After nephrectomy, median disease-free survival was 10.0
years with no significant differences seen with regards to
the period of diagnosis (p = 0.39). Survival after partial
nephrectomy was better than after radical nephrectomy adjusted for age and stage at diagnosis. However, the difference was not statistically significant either (log-rank test,
p = 0.11) (fig. 3).

Figure 2: Age-standardised incidence rates (ASR) of renal cell
carcinoma in St Gallen-Appenzell by year of diagnosis and stage.

Discussion
With this study, we provide an insight into the treatment
patterns and outcomes of patients with RCC treated by partial or radical nephrectomy in Eastern Switzerland.
Clear cell RCC was the most common histological subtype, accounting for almost 60% of cases. With 101 cases
(21%), papillary RCC was the second most common subtype in this population. Interestingly, this appeared to be
double what is usually described in epidemiological
datasets [25]. Further classification into type 1 and 2 was
not possible. Recent advances in molecular pathology suggest, however, that papillary RCC is a very heterogeneous
group that will have to be divided in additional subtypes [26].
The incidence of RCC and especially early stages has been
rising since the 1980s in most European countries. Within
our observation period, this was the case neither in our cohort in Eastern Switzerland nor in the whole of Switzerland, with a stable incidence. There is no information on
Figure 3: Disease-free survival, adjusted for age (reference 64
years of age) and stage (reference stage II).

Table 3:
Distribution of patients with (M-status 1) vs without (M-status 0) primary metastatic disease in tertiary and non-tertiary hospitals (p = 0.006).
M-status

Tertiary hospital

Non-tertiary hospitals

Total

0

278 (87%)

163 (95%)

441 (90%)

1

42 (13%)

9 (5%)

51 (10%)

Total

320

172

492

Table 4:
Five-year overall survival by stage and period.
Stage

2009-2013

2014-2018

5-year OS (%)

95% CI

5-year OS

95% CI

I

85.2

77.5–90.4

96.1

90.8–98.4

p = 0.003

II

83.3

56.8–94.3

78.0*

51.2–91.2

p = 0.68

III

69.8

55.5–80.3

71.8*

35.4–90.0

p = 0.89

IV

5.9**

0.4–23.5

36.0**

9.4–64.3

p = 0.07

CI: confidence interval; OS overall survival; p-values are for differences between periods in 5-year OS by stage.
Table 5:
Cox regression results, best model. Overall survival.
Hazard ratio
Stage

p-value

95% Confidence interval

1.2

0.636

0.54

2.75

2.0

0.009

1.19

3.23

10.5

<0.001

6.02

18.25

1.5

<0.001

1.25

1.88

I

(reference)

II
III
IV
Age at diagnosis (per each 10 years of increased age)
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any genetic, lifestyle or environmental factors that could
explain the notable regional differences. Geographic variations could be caused by environmental factors that have
yet to be discovered. Further studies integrating more regional and up-to-date records are needed to investigate
geographic variations in kidney cancer incidence rates to
improve cancer prevention and identification of risk factors [2]. Some changes in stage distribution could be seen
in this analysis between 2009 and 2018. This effect is
called stage migration, which can be partly attributed to the
increase in abdominal imaging in routine clinical practice.
According to US data, stage migration has ended [27], and
this is also supported by our data, as differences in stage
distribution did not change statistically significantly over
time.
There may be a bias because only resected tumours were
included in our study. Today, it is common practice to survey small tumours (up to 3 cm) especially in elderly patients, as they are unlikely to metastasise. These patients
often do not undergo biopsy because of a lack of consequences. Furthermore, alternative treatment options such
as ablative techniques or super-selective embolisation can
be used to treat smaller tumours [6], and therefore not necessarily be listed in the cancer registry.
Partial nephrectomy, also called nephron-sparing surgery,
has been compared with radical nephrectomy in several
retrospective cohorts [7]. In 2011, the first randomised,
prospective trial compared the oncological outcome of radical with partial nephrectomy for small renal tumours
(<5 cm), showing comparable cause-specific survival. Furthermore, nephron-sparing surgery demonstrated a better
preservation of kidney function, thereby potentially lowering the risk of cardiovascular disease [28, 29]. Our analysis showed a significantly higher percentage of partial
nephrectomies in the tertiary hospital compared to non-tertiary hospitals, especially in early stages. We observed an
increase in partial nephrectomies at the tertiary hospital between 2008 and 2012, in line with the publication of van
Poppel et al. This rise was not as evident in non-tertiary
hospitals, though a similar trend is apparent as of 2012.
Furthermore, the advent of laparoscopic and robot-assisted
laparoscopic surgery has further advanced renal preserving surgery. Such technological advances are often implemented in tertiary centres of care first, before they find
widespread use in smaller hospitals, which may partially
explain the differences perceived in our study. A trend towards better disease-free survival after partial compared to
radical nephrectomy could be seen. However, this was not
statistically significant, perhaps owing to the small cohort.
This trend cannot be explained by the better prognosis of
smaller tumours, which are more likely to be treated by
partial nephrectomy, as the analysis was adjusted for age
and stage.
In addition, our data did not show a change in disease-free
survival over time. We hypothesise this was due to the lack
of treatments in the adjuvant setting and no stage migration.
In the time period from 2014 to 2018, 5-year overall survival was statistically significantly superior for stage I disease when compared with the earlier period. In the multivariable Cox regression model, neither period nor surgical
technique were significant factors. Hence, this may be at-

tributed to age differences and improvement in life expectancy.
This analysis included 51 patients with primary metastatic
disease, who underwent partial or radical nephrectomy.
The CARMENA trial, published in 2018, demonstrated
that patients with MSKCC intermediate- and poor-risk disease may be treated with systemic therapy alone and cytoreductive nephrectomy can be omitted or at least deferred [16]. Only a small proportion of the population in
this analysis was treated after publication of this seminal
paper.
The calculation of relapse rate and relapse-free survival
was restricted to patients with known relapse status. A limitation of this approach is a possible overestimation of relapse as information on relapse might be more likely to
reach the cancer registry than the information of a disease
free status.
Conclusion
In this analysis, we show that RCC incidence in Switzerland has been stable during the past decade in contrast to
other European countries, and no stage migration occurred.
Therefore, overall survival has not changed. We expected an improvement in overall survival for stage IV disease
due to novel systemic treatments. However, this could not
be observed due to the small stage IV cohort.
We demonstrated that patients with localised renal cancer
at our tertiary centre were more likely to be treated with renal preserving surgery than those at non-tertiary hospitals.
This is relevant with respect to organ function preservation. Outcome for patients with partial nephrectomy was
not inferior to radical nephrectomy, and this supports partial nephrectomy as the treatment of choice in well-selected patients and experienced centres.
Local cancer registries can be of assistance when comparing the treatment and outcome of patients over time, and
should be widely implemented in accordance with the local authorities.
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