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Introduction

Swiss incidences as well as mortality rates for cancer of the
corpus uteri have decreased slightly over the last 20 years
[1]. In the recent past (2006-2010), about 16 in 100’000
women were diagnosed each year with endometrial cancer,
while 3 in 100’000 died of their disease. The most com-
mon type of cancer is adenocarcinoma of the endometrial
lining, which is the most common malignancy of the fe-
male genital tract in the Western world.

There are no simple and reliable ways to screen for uterine
cancer, but due to symptoms at early stages of the disease,
most diagnoses occure early enough that surgery alone
may be adequate for cure. Diagnostic symptoms can be
postmenopausal bleeding, pyometra or abnormal endome-
trial cells identified on Pap smear (25%) [2]. It is impor-
tant to consider the diagnosis of endometrial cancer also
in perimenopausal women with abnormal, intermenstrual
or increasingly heavy periods [3]. In such patients also a
history of anovulation due to obesity or polycystic ovaries
should be seen as risk factor. The etiology of abnormal
bleeding in endometrial cancer patients can be due to ex-
ogenous hormone intake (10-30%), atrophic endometri-
tis/vaginitis (30%), endometrial cancers (15%), cervical/
endometrial polyps (10-30%) and endometrial hyperpla-
sia (5%). Less often, it can be due to cervical cancers, uter-
ine sarcomas, urethral caruncles or trauma (10%).
Endometrial cancers are classified into type I (80%) and
type I1 (20%) [4]. The most common type I is estrogen-
related, low grade endometrioid, associated with atypical
endometrial hyperplasia and is generally expressing estro-
gen and/or progesterone receptors (ER/PR positive). Risk
factors are therefore either endogenous (obesity, anovu-
latory cycles, estrogen secreting tumors) or exogeneous
estrogen exposure (unopposed hormone replacement
therapy, Tamoxifen). Other risk factors include diabetes,
hypertension, age above 60 years and certain genetic mu-
tations. Type II cancers are completely unrelated to estro-
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gen or endometrial hyperplasia, are ER/PR negative and
present as high grade or poor prognostic cell types such as
serous, clear cell and mucinous tumors. Patients are often
multiparous and have a family history of breast cancer.
Preoperative diagnosis can be best performed via Pipelle
de Cornier, which has shown a sensitivity of 99.6% in
postmenopausal and 91% in premenopausal patients,
with a false negative rate of only 10% [5]. Nevertheless,
hysteroscopy and dilatation and curettage remains the
gold standard, although the tumor grade is often under-
estimated. Transvaginal ultrasonography enables the visu-
alization of the endometrial thickness, with endometrial
cancers showing an endometrial thickness of 18.2 +/- 6.2
mm [6]. All cancers (100%) and 95% of patients with
hyperplasia demonstrated an endometrial thickness of
over 5 mm, so that the main rule needs to be: persistent
postmenopausal bleeding in the setting of normal sono-
graphic findings requires endometrial sampling [7, 8]. In
premenopausal women with polypoid intrauterine lesions
it might be helpful to use sonohysterography before hys-
teroscopic resection. The diagnostic gold standard, how-
ever, is still hysteroscopy and fractional curettings. It is
important that endocervical curettings (ECC) are always
performed first in order to exclude endometrial contami-
nation and to rule out endocervical cancer involvement.
However, false positive ECC are found in stage II cancers
in 40 to 50%. If the diagnosis is expanded and the ECC
are negative, a wedge or cone biopsy might be helpful.
Surgical treatment in endometrial cancer has improved dur-
ing the past decade due to the development of minimally
invasive techniques. Studies have shown that not only is a
the total laparoscopic hysterectomy equally effective as the
open surgical procedure [9], it is also associated with a sig-
nificantly decreased risk of major surgical adverse events
[10], improved quality of life [11] and cost-effectiveness [12].
In the present descriptive study, epidemiological informa-
tion from tumour registries of several Swiss cantons have
been combined to examine the development in survival
pattern of patients diagnosed with primary endometrial
cancer during the last 30 years.

Methods

This study is based on the National Core Dataset (NCD)
managed by the National Institute for Cancer Epidemiol-
ogy and Registration (NICER) for the purpose of national
cancer monitoring in Switzerland. Sixteen of 26 Swiss
cantons have transmitted cancer data to the NCD up to
diagnosis date 31.12.2010. Cancer cases from thirteen
cantons were pooled for this report: Basel-Stadt and Basel-
Land (BS/BL), Fribourg (FR), Geneva (GE), Graubiinden
and Glarus (GR/GL), Lucerne (LU), St. Gallen, Appenzell
Ausserrhoden and Appenzell Innerrhoden (SG/AR/AI,
Ticino (TT), Valais (VS) and Zurich (ZH). The cantons of
Neuchatel, Jura and Vaud could not be included, because
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Tablel: Number of malignant

. . Number of cases cases for cancer of the corpus
Diagnosis Person- | % of pooled . : .
Cantons iod uteri used for survival analysis
perio 0-54 | 55-64 [ 65-74| 75+ years [person-years in the Swiss national dataset,
zH [19802010 449 | 860 [ 1034 954 | 21192 29.7 stratified by Swiss cantons and
age group. Thirteen cantons
SG/AR/AI| 1980-2010| 265 467 511 452 14053 19.7 are covered by nine cancer
GE [1980-2010| 208 | 397 | 437 | 420 | 12008 16.8 registries.
BS/BL |1981-2008| 195 430 508 453 13564 19.0
Tl 1996-2010| 96 163 146 173 2988 4.2
VS 1989-2010| 130 184 176 163 4029 5.6
GR/GL |1989-2010| 84 137 145 132 3204 4.5
FR 2006-2010| 19 35 33 36 276 04
LU 2010 7 4 12 10 17 0.02
Total 1453 | 2677 | 3002 | 2793 71331 100.0

they do not provide information on survival to the NCD.
Cancer registries recorded all incident cancer cases diag-
nosed in their resident population and assessed cases’ sur-
vival by active and/or passive follow-up until 31.12.2010.
We extracted 11’532 malignant cancer diagnoses for cor-
pus uteri and unspecified parts of uterus (ICD-10 C54-
C55) from 1980 to 2010. Only 3.5% of tumours had been
assigned the unspecified anatomic site code (C55). For
the cantons BS and BL the latest available year of diag-
nosis was 2008. We excluded all cases diagnosed at death
(N=98) or with a death certificate as the only source of
information (N=107). Case finding via death certificates
was infrequent: between 1.1% and 3.8%, depending on
cancer registry and diagnosis year. Patients with multi-
ple primary tumours were included [13]. Excluded were
N=1'402 or 12.2% of cases, because no active follow-up
has been performed. Recent active follow-up was lacking
for N=1'498 (13%) cases. The vital status of these cases
was set lost to follow-up using the date of last contact.
Because we did not assume survival up to 31.12.2010 in
the absence of reported death, our survival estimates will
be conservative. Using the assumption of survival in the
absence of reported death could overestimate survival be-
cause two large registries did not utilize death certificates
for several diagnosis years: ZH (1980-1996) and BS/BL
(1981-2001, 2008). The maximal difference between con-
servative and possibly overestimated survival proportions
in any of the analysis endpoints was +9.1% (5-year surviv-
al, age-group 75+, 1990-1999), and for age-standardized
survival +5.7% (5-year survival, 1990-1999). A total of
9’925 cases remained for analysis, with 45% of observa-
tions uncensored (i.e. patients who have died).
Completeness of case ascertainment for cancer of the cor-
pus uteri could be assessed in the cantons GE, GR/GL,
SG/AR/AI, TI and VS and was found to be higher than
95% within one year after the date of diagnosis for diag-
nosis years 2005-2010 [14].
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Observed survival (OS) and relative survival (RS) were de-
rived for consecutive time intervals of increasing length
after diagnosis during which the hazards were assumed
to remain constant.Time intervals were: 0-0.1, 0.1- 0.3,
0.3-0.6, 0.6-1.0, 1.0-1.5, 1.5-2.0, 2.0-2.5, 2.5-3.0, 3-4,
4-5 and 5-6 years. RS was calculated as the ratio of the
observed survival of cancer cases and the expected sur-
vival of persons in the general population matching in
age, sex, calendar year of death and cantonal pool [15].
Expected cancer survival was estimated using the Ederer
IT method applied to all-cause mortality tables for the
cantons combined [16]. All-cause death probabilities,
transformed from age-, sex- and calendar year-specific
death rates, were interpolated and smoothed using the
Elandt-Johnson formula [17]. RS ratios were estimated
using the strs command (version 1.3.7) [18] written for
the Stata Statistical Software [19]. Partially complete
survival analysis was used for the comparison in Table
2. Period survival analysis [20] was used for the analysis
of time trends in Table 3. In brief, partially complete
analysis describes the survival of cases defined by dates of
diagnosis, and period analysis defines cases by follow-up
dates. RS estimates were age-standardized using weights
specific for cancer of the corpus uteri from the Interna-
tional Cancer Survival Standards (ICSS) [21]. Standard
weights for age groups were: 0.19 (0-54 years), 0.23
(55-64), 0.29 (65-74) and 0.29 (75+). Ninety-five per-
cent confidence intervals (95% CI) were estimated using
Greenwood’s method [22] in partially complete analy-
sis and in period analysis by applying the delta method
to a transformation of the cumulative hazard. For age-
standardized RS, 95% CI were estimated as described
in [21].

To test for linear time trends of RS, the annual percentage
change and its 95% CI was estimated with the Joinpoint
Regression Program v4.0.4 [23].
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Results

This report combines more than 71’000 person-years of
survival experience for women diagnosed with malignant
cancer of the corpus uteri (Tab. 1). The data pool con-
tains increasing numbers of cancer registries over time.
Until 1995, only the cantons ZH, SG/AR/AI, GE and BS/
BL contributed to the pool, whereas canton TI joined in
1996, canton FR in 2006 and canton LU in 2010. The
cantons ZH, SG/AR/AI, GE and BS/BL contributed more
than 85% of the total cases.

Ages at diagnosis ranged from 25 to 100 years. The me-
dian age at diagnosis was 67 years (interquartile range
58-76). Just five percent of patients were diagnosed
below age 47. The age distribution of the patients re-
mained stable over time. The most common anatomic
sub site within the body of the uterus was the endome-
trium (73.2%), and the most common primary malig-
nancy was adenocarcinoma (77.5%). Poorly specified
carcinomas were <3%. Information regarding tumour
detection was available from the cantons GE, VS and FR
and revealed that symptoms were responsible for detec-
tion in 81% of the cases.

The survival experience of women diagnosed with can-
cer of the corpus uteri is shown in Tab. 2 for survival
proportions at one and five years after diagnosis, and
by survival curves in Fig. 1. The age-standardized rela-
tive survival (RS) proportions in women, diagnosed be-
tween 1990 and 1999, were 88.1% and 70.5% for one
and five years after diagnosis, respectively. A decade
later (2000-2009), the age-standardized RS had im-
proved only slightly to 90.3% and 75.2%. The largest
survival improvement of 9.4% was seen in the oldest
age group (75+; 5 year-RS).

Temporal survival trends were analysed at higher resolu-
tion using seven consecutive time periods of three year du-
ration, starting in 1990 and ending in 2010 (Tab. 3). The
annual percentage changes (APC) were not significantly
larger than zero for short term RS (one year after diagno-
sis) as well as for long term survival (five years after diag-
nosis). Persons above 75 years of age at diagnosis seemed
to have gained slightly (APC 0.7% for RS after five years,
statistically not significant). The APC in age-standardized
RS proportions were close to zero: 0.1% [CI -0.1 to 0.3%]
and 0.2% [CI -0.2 to 0.7%] for one and five year survival,
respectively.

Discussion

The main strength of our study is the large number of
primary cancer cases that could be combined from thir-
teen Swiss cantons. The data spans 30 calendar years, thus
allowing the analysis of changes over time. There are,
however, important limitations to our study. Neither the
histological type of the primary tumour nor the progres-
sion stage of the disease has been taken into account. We
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cannot exclude distortion of our results by changes in the
case mix over time.

There have been major improvements in the treatment
of endometrial cancer over the past 30 years. These are

Calendar period of diagnosis 1990 - 1999 3
Y.ea rs Pl Obs e.rve:j 1 Rela.tivT 1
di:'g:coiis years SUf;"a 95% Cl Surlzva 95% Cl
LL UL LL UL
00 -54 95.3 929 97.0 95.5 931 972
55 - 64 92.9 909 945| 934 913 950
1 65 -74 87.9 85.7 89.8| 89.0 86.8 909
75+ 73.3 70.2 76.1 78.1 748 81.1
all ages 86.0 848 87.2| 88.0 86.7 89.2
00 -54 83.2 789 86.7| 843 799 8738
55 -64 79.6 76.3 825 82.1 78.7 85.0
5 65 -74 65.7 623 689 | 711 674 745
75 + 36.2 325 3938 51.9 46.7 57.1
all ages 63.4 615 652| 710 688 73.0
1 862 850 87.4| 881 868 893
stand.?
5 63.7 619 654| 705 684 726
Calendar period of diagnosis: 2000 - 2009*
00 -54 95.7 936 970| 95.8 938 972
55 -64 94.1 925 955 94.6 929 0959
1 65 -74 90.9 89.0 925| 919 90.0 935
75 + 77.5 749 79.9 81.7 79.0 843
all ages 88.6 875 896 903 89.2 0913
00 -54 86.2 828 89.0| 87.1 836 899
55 -64 80.1 772 82.7 82.2 79.2 849
5 65 -74 711 680 740| 76.0 727 79.0
75 + 45.4 42.1 48.6 61.3 56.8 65.6
all ages 68.2 66.5 69.8 75.3 734 771
1 88.7 87.7 89.7 90.3 89.2 0913
stand.?
5 68.6 670 701 )| 752 734 770

ta (confidence interval); LL (lower limit); UL (upper limit)
2 Age-standardized using ICSS weights

3 Diagnoses 1990-1999 were followed-up to 31.12.2000

4 Diagnoses 2000-2009 were followed-up to 31.12.2010

Table 2: Observed and relative survival estimates after diagnosis
of malignant cancer of the corpus uteri, with 95% confidence
intervals, by 10-year calendar period, age at diagnosis and
years since diagnosis. Data pooled from 12 Swiss cantons (ZH,
SG/AR/Al, GE, BS/BL,TI, VS, GR/GL, and FR).
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(a) the improvement in minimally invasive surgical tech-
niques which are equivalent in outcome but reduced in
morbidity; (b) the subspecialisation of gynaecologists as
gynaecological oncologists, being experts for gynaecologi-
cal cancer treatments; (c) the concentration of cancer treat-
ment in cancer centres with multidisciplinary and multi-
professional care teams; and (d) the increase in knowledge
about genetic causes of endometrial cancer which (e) has
improved genetic counselling and preventive measures for
patients with Lynch Syndrome.

Treatment is performed increasingly with specialist
knowledge about disease development, genetic triggers
and the need for individual tailoring of treatment as to
the particular histological subtype of endometrial cancer.
Endometrial cancers have been divided into two types by
their genetic origin, epidemiology and behaviour and ear-

ly stage cancers have been divided even further into three
groups by their risk of recurrence, based on tumour grade,
histological subtype, lymphvascular stromal and myome-
trial invasion. Up to date treatment requires fast triaging
during surgery depending on the tumour extension into
the myometrium and the histological subtype, thus ask-
ing for expert surgical and pathological assessment dur-
ing the procedure. The surgeon needs to be able to add
surgical procedures like lymphadenectomies to his routine
hysterectomy and bilateral salpingo-oophorectomy (BSO)
procedure.

Although these conditions are known to improve patient
outcome [24], many gynaecologists still continue to oper-
ate on endometrial cancers in a private setting without
expert help. Whilst this might be tolerable for a well
differentiated endometrioid endometrial cancer which is

Calendar period of death or censoring
1990/1992 | 1993/1995 | 1996/1998 | 1999/2001 | 2002/2004 | 2005/2007 2008/2010
Years ; 1 1 1 1 1 1 1 2
since Agein RS % RS™ % RS™ % RS™ % RS™ % RS % RS % APC
diagnosis years [95% CI] [95% ClI] [95% ClI] [95% ClI] [95% ClI] [95% ClI] [95% ClI] [95% ClI]
00-54 97.3 97.8 92.0 94.0 94.6 96.6 96.3 -0.1
[92.5;99.2] |[92.9; 99.5]| [85.8;95.6] | [88.2;97.1]|[90.0; 97.2]| [92.7;98.5] | [92.1;98.3] | [-0.3;0.2]
55-64 94.4 91.5 94.3 96.1 95.1 94.2 94.1 0.0
q [90.5;96.9] |[86.6; 94.8]| [90.5;96.7] | [92.6; 98.0][91.8;97.3]| [90.9; 96.4] | [90.4;96.5] | [-0.2;0.2]
65-74 90.6 88.8 89.5 91.3 91.2 93.2 92.7 0.2
[86.2;93.8] |[84.2;92.3]| [85.3;92.7] | [87.3;94.3]|[87.4;94.0]| [89.7;95.7] | [88.8;95.5] | [0.1;0.4]
75+ 78.4 76.9 83.2 81.6 85.1 82.8 78.3 0.2
[71.9;84.0] |[70.3; 82.6]| [77.1;88.3] | [75.7; 86.6]|[79.7; 89.5]| [78.1; 86.8] | [72.5;83.2] | [-0.4;0.8]
00-54 88.0 87.6 83.5 79.2 79.8 90.9 89.3 0.2
[80.3;93.1] |[80.1;91.6]| [75.5; 89.2] |[70.7; 85.5]|[71.9; 85.8]| [85.4;94.6] | [83.5;93.3] | [-0.5;0.9]
5564 823 83.7 81.9 86.4 84.3 83.0 80.1 -0.1
5 ) [76.1;87.3] |[77.4; 88.7]| [75.8;86.9] | [80.7;90.8]|[78.9; 88.8]| [77.9;87.2] | [74.5;84.7] | [-0.5;0.3]
o 77.0 739 77.3 719 75.9 83.2 75.1 0.2
[70.2;83.0] |[67.2; 79.8]| [70.8; 83.0] | [65.6; 77.5]|[69.8; 81.2]| [77.6; 87.9] | [69.1;80.3] | [-0.6; 1.0]
e 58.8 50.3 57.2 64.2 63.9 66.9 60.4 0.7
[49.0;68.6] |[41.6; 59.2]| [47.0;67.4] | [55.0; 73.1]|[55.3; 72.3]| [59.0; 74.5] | [52.9;67.7] | [-0.5; 1.9]
q 89.2 87.7 89.2 90.1 91.0 91.0 89.5 0.1
5 [86.7;91.2] |[85.1; 89.9]| [86.8;91.3] | [87.8;92.0]|[88.8;92.7]| [89.1;92.6] | [87.3;91.4] | [-0.1;0.3]
stand.
5 75.0 71.9 73.7 74.4 75.1 79.9 74.7 0.2
[71.0;78.6] |[68.1; 75.3]| [69.6; 77.4] | [70.5; 77.8]|[71.4; 78.3]| [76.6; 82.7] | [71.4;77.6] | [-0.2;0.7]

RS (relative survival) analysed with period approach. Cl: Confidence interval.

> Annual percentage change
3Age standardized using ICSS weights

Table 3:Trends in relative survival for cancer of the corpus uteri. Cases were pooled from 13 Swiss cantons (ZH, SG/AR/Al, GE,
BS/BL,TI, VS, GR/GL, FR, and LU) for successive three-year calendar periods of follow-up.
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Survival from cancer of the Corpus uteri by age and period
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Figure 1: Age-specific relative survival curves for two calendar periods of diagnosis (1990-1999 and 2000-2009).
95% confidence intervals are shown for survival proportions at one and five years after diagnosis. Cases of cancer of the
corpus uteri were pooled from 12 Swiss cantons (ZH, SG/AR/Al, GE, BS/BL, Tl,VS, GR/GL, and FR).

cured in a FIGO stage IA disease when a standard hys-
terectomy and BSO is performed, it is inadequate for a
more advanced endometrioid cancer and particularly for
highly aggressive histotypes like serous or clear cell can-
cers, which need to be operated like an ovarian cancer and
should therefore be performed by trained gynaecological
oncologists.

An increasing number of private gynaecologists are send-
ing elderly patients with multiple comorbidities to gyn-
aecological cancer centres for treatment due to the risk
of complications. It is possible that this contributed to
the observed slight improvement in outcome for elderly
patients in the present descriptive study. This high risk
group might benefit most from the expertise of a large
interdisciplinary group, intensive care units, interprofes-
sional meetings and particularly minimal invasive surgi-
cal techniques.
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included: G. Jundi(BS/BL), B. Camey (FR), C. Bouchardy
(GE), H. Frick (S. Ess) (GR/GL), J. Diebold (LU),
S. Ess (SG/AR/AI), A. Bordoni (TI), 1. Konzelmann (VS),
S. Debler (ZH/ZG).

Correspondence:
Matthias Lorez, NICER
ml@nicer.org
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