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A B S T R A C T

Background: Corpus uteri cancer has become the fourth most common female cancer in Europe. In Estonia, the
prevalence of obesity is increasing, and corpus uteri cancer survival has been relatively low. The aim of the study
was to evaluate incidence, mortality and survival trends of corpus uteri cancer in Estonia by age, stage and
histological subtypes with an emphasis on surgical treatment.
Methods: Estonian Cancer Registry data on incident cases of corpus uteri cancer were used to examine incidence
trends (1995–2016) and calculate relative survival ratios (RSR) (1996–2016). Cases were classified by mor-
phology and FIGO stage. Causes of Death Registry data were used to analyse corrected mortality (1995–2017).
Results: A total of 4281 cases were diagnosed in 1996–2016. A significant increase was seen in age-standardized
incidence from 2009, while mortality remained stable throughout the study period. Significant increases were
observed for type I cancers and age groups ≥65 years. Overall age-standardized 5-year RSR improved from 70%
in 1996–2002 to 78% in 2010–2016. Survival increased for type I cancers, all age groups and all stages (sig-
nificantly for stage IV). The proportion of surgically treated cases increased significantly from 85% to 89%, with
the largest increases seen in older age groups and later stages.
Discussion: The rising corpus uteri cancer incidence in Estonia is driven by the type I cancer trend. Survival gain
for later stages and older age groups likely reflected more frequent surgical treatment. To reduce mortality,
further efforts are necessary to ensure appropriate care for all patients.

1. Introduction

Corpus uteri cancer was the most common gynecological malig-
nancy in Estonia in 2015 (age-standardized (world) incidence rate
(ASIR) 17/100 000 per year) [1]. Globally, the respective rate varies
considerably, from below 5/100 000 in some regions of Africa and Asia
to over 20/100 000 in Europe and North America [2]. In Europe, corpus
uteri cancer is the fourth most common cancer in women (ASIR 16/100
000 per year) [2]. A recent analysis showed decreasing mortality in
most European countries for women born before 1940, but not for later
birth cohorts [3]. Corpus uteri cancer survival is relatively good: the
European average 5-year relative survival in EUROCARE-5
(2000–2007) was 76% (70% in Estonia) [4]. In the US, the latest 5-year
survival (2008–2014) was as high as 81% [5]. In the treatment of

corpus uteri cancer, multidisciplinary approach has been adopted,
whereas surgical treatment has remained the cornerstone of treatment
[6].

The majority of corpus uteri cancers consist of endometrial cancers
(EC) that are divided into two main subtypes, based on tumour ae-
tiology, histology, prognosis and biomarkers [7,8]. Type I EC is asso-
ciated with being overweight and obesity and includes mostly en-
dometrioid histology. The etiological factors of type II have not been
well established. These tumours have non-endometrioid histology and
are mostly oestrogen independent [7,8].

Being overweight has been established as one of the main risk fac-
tors for EC [9]. Nulliparity, oestrogen-alone hormone replacement
therapy and diabetes as a consequence of being overweight have also
shown an unfavourable effect on EC incidence [10].
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In view of the increasing prevalence of obesity [11] and previously
reported relatively low survival compared to other European countries
[4], an in-depth analysis of the epidemiological trends of corpus uteri
cancer in Estonia was warranted.

The aim of the study was to evaluate the incidence, mortality and
survival trends of corpus uteri cancer in Estonia by age, stage and
histological subtypes with an emphasis on surgical treatment.

2. Materials and methods

Data on incident cases of corpus uteri cancer (International
Classification of Diseases, 10th Edition, code C54) diagnosed in
1996–2016 were obtained from the Estonian Cancer Registry (ECR), a
population-based registry that covers the whole country with a popu-
lation of 1.3 million (2011 census) and has data since 1968. Age at
diagnosis was categorized into four groups:< 55, 55–64, 65–74 and
75 years. Morphology was classified into three types based on
International Classification of Diseases for Oncology, 3rd Edition (ICD-
O-3): type I (mainly endometrial adenocarcinoma, endometrioid car-
cinoma, mucinous carcinomas); type II (mainly serous carcinomas,
clear cell carcinomas, carcinosarcomas); other (sarcomas, other and
unspecified histologic types, and cases with no microscopic verification
(n=96)). Pathological or clinical stage reported by clinicians and/or
pathologists on notification forms according to the Union for
International Cancer Control TNM classification for malignant tumours
was coded to International Federation of Gynecology and Obstetrics
(FIGO) (2009) stage. All patients with surgical treatment reported to
the ECR, regardless of intention, were considered as surgically treated.
The passive nature of reporting did not allow to distinguish between
“surgical treatment not done” and “surgical treatment not reported”.
Two-sided p-values were used to compare proportions.

For survival analysis, we used data on all cases of corpus uteri
cancer diagnosed in Estonia during 1996–2016, regardless of cancer
sequence. The patients were followed up for vital status until December
31, 2016 via linkage with the Estonian Population Registry; in case of
death or emigration, the respective date was ascertained. The linkage
was done using unique personal identification numbers. Death certifi-
cate only cases and those diagnosed at autopsy were excluded from
survival analyses. Patients who were diagnosed and died on the same
day were included with one day of survival time.

Relative survival ratios (RSR) with 95% confidence intervals (CI)
were calculated as the ratio of the observed survival to the expected
survival of the underlying general population. The latter estimate was
calculated according to the Ederer II [12] method using national life
tables for the female population stratified by single year of age and
calendar year. Cohort analysis was used to estimate five-year RSRs for
patients diagnosed in 1996–2002 and 2003–2009. Period analysis was
used for 2010–2016. The International Cancer Survival Standards were
used for age-standardizing overall RSRs [13]. All calculations were
conducted with STATA 14.1 (StataCorp LP, College Stations TX USA);
survival analysis was performed using the strs module.

Age-standardized (world standard [14]) and age-specific incidence
trends were analysed for 1995–2016 and mortality trends for 1995-
2017. Data on corpus uteri cancer deaths were obtained from the
Causes of Death Registry; population denominator data from Statistics
Estonia.

In interpreting mortality trends, causes of death recorded as uterine
cancer not otherwise specified (NOS) can be a major obstacle [3,15]. To
correct for these errors, we used the reallocation rule suggested by Loos
et al, under the assumption that cause of death NOS was allocated at
random and the proportion of NOS of all uterine cancers was ≤25%
[3,15].

Joinpoint analysis with Joinpoint Regression Program (version
4.1.1.1) from the Surveillance Research Program of the US National
Cancer Institute (http://surveillance.cancer.gov/joinpoint/) was used
to model the rates and calculate the estimated annual percent change
(APC) with 95% CI. The default maximum number of joinpoints re-
commended by the program for the number of datapoints available in
our study was five; permutation test was used to assess the statistical
significance of the APCs, where APC is significantly different from zero
at alpha= 0.05.

The study protocol was approved by the Tallinn Medical Research
Ethics Committee.

3. Results

In total, 4281 cases of corpus uteri cancer were diagnosed in Estonia
in 1996–2016 (Table 1). The overall percentage of microscopic ver-
ification was 98% and this quality indicator remained stable over the
study period. Mean age at diagnosis increased from 63 years in

Table 1
Incident cases of corpus uteri cancer by age, morphology and stage in Estonia, 1996–2016.

Total 1996–2002 2003–2009 2010–2016

No % No % No % No % p-valuea

Total 4281 100 1322 100 1366 100 1593 100
Microscopic verification 4185 98 1297 98 1336 97 1552 97 0.217
Death certificate only 9 0 2 0 0 0 7 0 0.163
Autopsy 29 1 9 1 12 1 8 1 0.528
Age at diagnosis (years)
< 55 866 20 302 23 277 20 287 18 0.001
55–64 1202 28 404 31 370 27 428 27 0.028
65–74 1298 30 416 31 424 31 458 29 0.111
≥75 915 21 200 15 295 22 420 26 <0.001

Morphology
Type 1 3268 76 859 65 1062 78 1347 85 <0.001
Type 2 478 11 224 17 148 11 106 7 <0.001
Other 535 12 239 18 156 11 140 9 <0.001

FIGO stageb

I 2614 61 822 63 749 55 1043 66 0.058
II 466 11 144 11 216 16 106 7 <0.001
III 479 11 130 10 174 13 175 11 0.307
IV 414 10 148 11 131 10 135 8 0.010
Unknown 272 6 67 5 84 6 121 8 0.006

Surgery doneb 3672 86 1109 85 1158 86 1405 89 <0.001

a two-sided p-value comparing proportions from first to last period.
b death certificate only and autopsy cases excluded.
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1996–2002 to 66 years in 2010–2016. The proportion of women age
≥75 years increased from 15% to 26%. Type I cancers accounted for
65% of the cases in the earliest period and 85% in the latest period. The
proportions of type II and other cancers decreased accordingly. Stage
distribution showed a trend towards earlier stages as the proportion of
stage IV decreased from 11% to 8%. The proportion of surgically
treated cases increased significantly from 85% to 89%.

For all ages combined, corpus uteri cancer incidence rates were
stable from 1996 to 2009, then increased at a rate of 2.8% per year from
2009 to 2016 (Fig. 1A). Over the study period, a slight increase in in-
cidence (APC 0.9) in age group 15–54 (Fig. 1B) and stable incidence in

age group 55–64 (Fig. 1C) were observed. In age groups 65–74 (Fig. 1D)
and ≥75 years (Fig. 1E), significant increase was seen over the entire
study period (APC 1.1 and 2.3, respectively).

By histology, type I cancers showed a significant increase (APC 2.4),
while the ASIR of type II and other tumours decreased significantly
(APC -6.2 and -4.3, respectively) (Fig. 2).

The overall age-standardized corrected mortality showed a stable
trend (APC 0.3) over the study period (Fig. 1A). The youngest age group
15–54 showed slightly increasing trend (APC 1.1) with small number of
cases per year (Fig. 1B). Modestly declining and stable mortality trends
were observed for age groups 55–64 (Fig. 1C) and 65–74 (Fig. 1D),

Fig. 1. Observed (dotted line) and modelled (solid line) rates and annual percentage change (APC) for trends in incidence (1995–2016) and corrected mortality
(1995–2017) of corpus uteri cancer in Estonia. A): All ages; B): age 15–54 years; C): age 55–64 years; D): age 65–74 years; E): age ≥75 years. *The APC is
significantly different from zero at alpha= 0.05.
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respectively. A significant increase was seen in the eldest age group
(APC 1.6) (Fig. 1E). The total number of deaths (corrected) was 46 in
1995 and 57 in 2017.

The overall age-standardized 5-year RSR increased significantly
from 70% in 1996–2002 to 78% in 2010–2016 (Table 2). Larger in-
crease was seen in older age groups. The gap between the oldest and
youngest age group remained 29 percentage units in 2010–2016. Type I
cancers showed a slight increase in 5-year RSR from 79% to 85% and
type II cases showed a decrease from 63% to 49%. By stage, the im-
provement in survival was significant for stage IV (from 11% to 27%).
The 5-year RSR for surgically treated patients reached 86% in
2010–2016.

The proportion of surgically treated patients increased significantly
for age groups 65–74 and ≥75, for type I cancers and for all stages
except stage II (Table 3), reaching or exceeding 90% for all age groups
except patients age ≥75 years, and all stages except stage IV.

4. Discussion

The study showed a significant increase in overall incidence of

Fig. 2. Observed (dotted line) and modelled (solid line) rates and annual percentage change (APC) for trends in incidence (1995–2016) of corpus uteri cancer in
Estonia by histological subtypes. A): Type I and Type II; B): not otherwise specified (NOS). *The APC is significantly different from zero at alpha=0.05.

Table 2
Five-year relative survival ratio (RSR) for corpus uteri cancer by age, morphology and stage in Estonia, 1996–2016.

1996–2002 2003–2009 2010–2016

5-year RSR 95% CI 5-year RSR 95% CI 5-year RSR 95% CI Changea

Total 75 72–77 73 70–76 79 77–82 +4
Total (age-standardized) 70 65–74 70 66–74 78 76–81 +8
Age at diagnosis (years)
< 55 89 84–92 89 84–92 95 92–98 +6
55–64 81 76–85 78 73–82 84 79–87 +3
65–74 66 60–71 72 66–77 76 71–80 +10
≥75 56 45–66 52 44–60 66 58–73 +10

Morphology (age-standardized)
Type 1 79 74–84 80 76–83 85 82–88 +6
Type 2 63 54–70 42 33–49 49 38–59 −14
Other 52 45–59 40 32–48 34 28–41 −18

FIGO stage (age-standardized)
I 88 82–92 88 83–92 95 90–97 +7
II 73 60–82 75 67–82 81 70–88 +8
III 52 39–63 49 42–56 57 49–64 +5
IV 11 7–18 15 10–22 27 19–36 +16
Unknown 45 32–58 53 42–63 53 44–60 +8

Surgery done (age-
standardized)

82 77–86 79 76–83 86 83–89 +4

a From first to last period; statistically significant findings in bold.

Table 3
Proportion of surgically treated corpus uteri cancer patients by age, mor-
phology and stage, Estonia 1996–2016.

Total 1996–2002 2003–2009 2010–2016 p-valuea

Age at diagnosis
(years)

< 55 94 94 92 94 0.733
55–64 93 93 93 94 0.528
65–74 86 82 86 90 <0.001
≥75 71 58 69 79 <0.001

Morphology
Type 1 91 89 90 92 0.005
Type 2 85 86 84 85 0.832
Other 62 69 54 60 0.084

FIGO stage
I 95 93 94 96 0.018
II 91 89 91 93 0.223
III 90 86 87 95 0.004
IV 55 49 53 65 0.010

a two-sided p-value comparing proportions from first to last period.
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corpus uteri cancer in Estonia since 2009. This trend derives from
patterns seen in type I EC incidence and those of elderly women.
Mortality has been stable over the study period. Relative survival im-
proved for type I EC as well as for all age and stage groups. A significant
increase was seen in the proportion of surgically treated patients, par-
ticularly among older women and later stages.

The main strength of the study was the use of high-quality data from
a nation-wide cancer registry. We were able to categorise stage ac-
cording to the FIGO classification. Stage-specific survival estimates may
be somewhat influenced by stage migration due to a more thorough
diagnostic workup in the later periods. More advanced pathological
diagnostics i.e. immunohistochemistry have made diagnosis more ac-
curate over time and the misdiagnosis of ovarian or endometrial serous
carcinomas and undifferentiated carcinomas has probably decreased.
Therefore, the incidence and survival of type II EC was likely over-
estimated in the 1990s. Possible misclassification of corpus uteri cancer
as unspecified should be considered, but the total number of incident
cancer cases coded as “Uterus, NOS” (ICD-O-3 C55.9) was only 50 over
the study period. As one weakness of the study, we were not able to take
into account the proportion of hysterectomised women in the popula-
tion. The annual hysterectomy rate in Estonia decreased from 239 per
100 000 in 2004 to 205 per 100 000 in 2011 [16]. The majority (76%)
of hysterectomies were performed among women aged 35–54, mostly
due to leiomyomas (64%), female genital prolapse (9%) and en-
dometriosis (9%) [16]. The incidence rates of corpus uteri cancer may
thus be somewhat underestimated.

Among risk factors of EC [10], the increasing prevalence of being
overweight and obesity are considered as the main reasons for the in-
creasing burden of this cancer. Recent Global Burden of Disease esti-
mates showed that the prevalence of obesity in Estonian women age 20
years and over increased from 19% in 1980 to 26% in 2015 [17]. Excess
body weight leads to alterations in sex hormones’ metabolism and hy-
perestrogenemia is found to be a risk factor for the development of EC
both in premenopausal and postmenopausal age [18].

The overall incidence trend in Estonia has been driven by the in-
creasing incidence of type I EC, while the incidence of type II EC has
decreased. Diverse trends by EC subtypes were first described in the UK
in 2007 [19] and the rising pattern of type I EC was suggested to be
associated with the rising prevalence of obesity.

The distribution of EC by histologic type (85% type I in 2010–2016)
is similar to previous findings in Denmark [20] and Norway [21].
However, the trend of type II cancers has shown a slightly increasing
pattern in both Nordic countries [20,21], contrary to our findings. The
evolved pathological diagnostics might play a role here as mentioned
above.

The age-specific incidence trends seen in Estonia are consistent with
those observed in other countries, with larger increases in older women
[19,22]. The incidence in women of fertile age has been stable over the
recent decades in Estonia and elsewhere [22,23]. These findings are in
line with the growing proportion of elderly women as the number of
cases in age group ≥75 years has nearly doubled over the study period.
Older women tend to present with more aggressive histological sub-
types (type II EC) and more advanced stages at diagnosis [24,25]. In-
deed, the proportion of type II EC (2010–2016) was 2% in age
group<55 and 8% in age groups 65 and older; and the proportion of
stage IV disease increased from 4% in the youngest to 10% in the oldest
age group (data not shown).

The shift towards earlier stages was probably associated with the
increasing proportion of type I EC. Type I and type II EC have clinically
different behaviour. Irregular vaginal bleeding is commonly the first
sign of type I disease [8] that contributes to an early diagnosis. Type II
EC generally has no specific symptoms at the early stage, which results
in almost half of the cancers being diagnosed at more advanced stages
[26]. In 2010–2016, 21% and 23% of type II cancers were diagnosed at
stages III and IV, respectively (11% and 6% of type I, data not shown).

In most European countries, mortality of corpus uteri cancer has

been continuously declining over the past decades, despite increasing
incidence, due to better access to health care, safer surgery and more
frequent use of chemotherapy [3]. The reasons why corpus uteri cancer
mortality has not started to decline in Estonia should be studied further.

Corpus uteri cancer survival improved significantly over the study
period and the 5-year RSR reached 78% in 2010–2016. It still remained
lower than the latest estimates observed in Norway (84%), Denmark
(83%) [27] or in the US (81%) [5]. Type I EC cancers had more fa-
vourable prognosis and the 5-year RSR of 85% in 2010–2016 was equal
to that seen in the Netherlands (2005–2009) [28]. The latest survival
difference between two EC types (36 percentage units) was similar to
the finding in Norway (38 percentage units in 2001–2009) [20] and can
be explained by the tumours’ clinical behaviour [26]. The survival in-
crease of type I EC could be well explained by more accessible and more
affordable treatment modalities. The Norwegian study found the latest
treatment-related changes to be an independent prognostic factor for
improved survival [21]. The decrease in type II EC survival in Estonia
was unexpected and likely due to the diagnostic difficulties mentioned
above. The latest 5-year RSR of 46% is comparable to previously pub-
lished data from the UK [19] and Norway [21].

Younger women tend to have better corpus uteri cancer survival.
The latest 5-year RSR of 95% in age group<55 years is comparable to
the estimates seen in the Nordic countries (between 88–96%) [27]. The
majority of cancers developing at that age are type I EC and their
clinical behaviour and medical management at early stages lead to
prolonged survival [29]. For age groups 65–74 and 75 years, the 5-
year survival estimates in Estonia in 2010–2016 (76% and 66%) re-
mained lower than those observed in the Netherlands in 2005–2009
(81% and 76%) [28], despite an increase of 10 percentage units in both
age groups. Data from the Nordic countries show an improvement of
survival of older women over the past two decades and the latest esti-
mates for 5-year relative survival are between 77–83% for women age
70–79 years and between 70–82% for women age 80–89 years [27].
Older women present with higher proportions of type II and more high-
grade type I EC which have a dismal prognosis compared to type I
cancers with low and moderate grade histologies [25]. Advanced age
and comorbidities might limit clinical management of the disease due
to poor treatment tolerance and unacceptable toxicities, which may
lead to poorer treatment outcomes and higher mortality [30,31]. Es-
tonian women with cancer were shown to have more comorbidities
than their counterparts from several other European countries [32].
Early stage low grade EC patients have been shown to be more likely to
die due to cardiovascular disease rather than cancer itself [33]. Better
management of comorbidities would probably contribute to further
survival gain.

Stage I 5-year RSR (95%) in Estonia is comparable to countries with
high quality cancer care such as Norway (86%) [21] and the US (95%)
[5]. In this study, the latest 5-year RSR was 57% for stage III and 27%
for stage IV. The respective estimates were 38% and 9% in Norway
[21]. Improved clinical management – modern surgical techniques and
the availability of radiotherapy and chemotherapy – have likely had a
favourable impact on the survival for advanced stages.

Surgery has been proven to be the strongest clinical prognostic
factor for EC patients [34]. Unfortunately, we did not have information
about the intent of treatment. Even though the aim of surgical treat-
ment should be radical surgery or optimal cytoreduction at later stages,
it has been found that any surgical attempt with hysterectomy is a fa-
vourable prognostic factor regardless of stage, age and histology
[34,35]. Laparoscopic surgery has become a standard approach for
early EC, constituting 54% of radical hysterectomies performed in Es-
tonia in 2017 (data not shown). Our study observed a large increase in
surgical treatment, especially among older age groups and later stages,
suggesting an association with improved survival among these patient
groups. Better preoperative assessment and management of comorbid-
ities have likely played a role in increased surgical treatment rates.

A more detailed analysis of corpus uteri cancer management in
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Estonia is warranted. Adherence to international guidelines for the
management of endometrial hyperplasia [36] has not been studied in
Estonia; better adherence would contribute to the prevention and early
detection of corpus uteri cancer. More attention should be paid to fol-
lowing nation-wide standardised patient pathways to ensure appro-
priate waiting times [37]. A detailed analysis of the use of multi-
modality treatment according to international guidelines would help to
clarify the reasons behind the observed trends in survival and mortality.

5. Conclusions

The recent strong rise in incidence was mainly driven by the
changes in type I EC and older age groups. The increasing burden of
obesity in Estonia is the most likely reason behind these trends and
thus, continuing efforts are necessary to tackle obesity and to increase
the awareness of corpus uteri cancer risk associated with obesity. The
importance of regular gynaecological check-ups, also in the post-
menopausal age, should be emphasised to encourage early detection.
Survival gains were most likely associated with increased surgical ac-
tivity, and more efficient management of comorbidities, particularly in
older age groups and later stages. Nevertheless, mortality has not yet
turned to decline. Further steps should be taken to reduce corpus uteri
cancer mortality in Estonia.

Authorship contribution statement

KO, KI and PV designed the study, KO drafted the manuscript, KI
and AB performed statistical analysis, AB prepared the graphics, KO,
PV, KI, AB interpreted the results. All authors (KO, PV, KI, AB and HE)
critically revised the manuscript for intellectual content and approved
the final manuscript.

Funding

This work was supported by the Estonian Research Council [grant
no.IUT5-1].

Declaration of Competing Interest

None declared.

Acknowledgements

The authors thank Dr. Margit Mägi and Mrs. Pille Härmaorg from
the ECR for providing the data, and Mrs. Tiiu Vahtramäe for technical
assistance.

References

[1] Estonian Cancer Registry. National Institute for Health Development. Available at:
https://www.tai.ee/en/r-and-d/registers/estonian-cancer-registry (Accessed
February 1, 2019).

[2] J. Ferlay, M. Ervik, F. Lam, et al., Global Cancer Observatory: Cancer Today,
International Agency for Research on Cancer, Lyon, France, 2018 Available at:
https://gco.iarc.fr/today (accessed February 1, 2019).

[3] E. Weiderpass, J. Antoine, F. Bray, et al., Trends in corpus uteri cancer mortality in
member states in the European Union, Eur. J. Cancer 50 (2014) 1675–1684.

[4] M. Sant, M. Lopez, R. Agresti, et al., Survival of women with cancers of breast and
genital organs in Europe 1999-2007: results of the EUROCARE-5 study, Eur. J.
Cancer 51 (2015) 2191–2205.

[5] National Cancer Institute. Surveillance, Epidemiology and End Results Program.
Available at https://seer.cancer.gov/statfacts/html/corp.html (Accessed February
1, 2019).

[6] National Comprehensive Cancer Network, NCCN Clinical Practice Guidelines in
Oncology (NCCN Guidelines). Uterine Neoplasms Ver 3. 2019 – Feb 11, (2019)
Available at: https://www.nccn.org/professionals/physician_gls/pdf/uterine.pdf
(Accessed March 1, 2019).

[7] J. Bokhman, Two pathogenetic types of endometrial carcinoma, Gynecol. Oncol. 15

(1983) 10–17.
[8] A. Suarez, A. Felix, D. Cohn, Bokhman redux: endometrial cancer “types” in the 21st

century, Gynecol. Oncol. 144 (2017) 243–249.
[9] A. Renehan, M. Tyson, M. Egger, et al., Body-mass index and incidence of cancer: a

systemic review and meta-analysis of prospective observational studies, Lancet 371
(2008) 569–578.

[10] A. Hüsing, L. Dossus, P. Ferrari, et al., An epidemiological model for prediction of
endometrial cancer risk in Europe, Eur. J. Epidemiol. 31 (2016) 51–60.

[11] M. Tekkel, T. Veideman, M. Rahu, et al., Changes over fourteen years in adult
obesity in Estonia: socioeconomic status and use of outpatient health services, Cent.
Eur. J. Public Health 18 (2010) 186–191.

[12] F. Ederer, H. Heise, Instructions to IBM 650 Programmers in Processing Survival
Computations. Methodological Note no. 10, End Results Evaluation Section,
National Cancer Institute, Bethesda, 1959.

[13] I. Corazziari, M. Quinn, R. Capocaccia, Standard cancer patient population for age
standardising survival ratios, Eur. J. Cancer (2004) 2307–2316.

[14] J. Waterhouse, C. Muir, P. Correa, et al., Cancer Incidence in Five Continents, Vol.
III IARC Scientific Publications, No. 5, IARC, Lyon, 1976.

[15] A. Loos, F. Bray, P. McCarron, et al., Sheep and goats: separating cervix and corpus
uteri from imprecisely coded uterine cancer deaths, for studies of geographical and
temporal variations in mortality, Eur. J. Cancer 40 (2004) 2794–2803.

[16] P. Veerus, K. Lang, K. Toompere, et al., Hysterectomy types in Estonia are still
different from the Nordic countries, Acta Obstet. Gynecol. Scand. 94 (2015)
489–493.

[17] A. Afshin, M.H. Forouzanfar, M.B. Reitsma, et al., GBD 2015 obesity collaborators.
Health effects of overweight and obesity in 195 countries over 25 years, N. Engl. J.
Med. (377) (2017) 13–27.

[18] R. Kaaks, A. Luknova, Kurzer M. Obesity, Endogenous Hormons, and Endometrial
Cancer Risk, Cancer Epidemiol. Biomarkers Prev. 11 (2002) 1531–1543.

[19] T. Evans, O. Sany, P. Pearmain, et al., Differential trends in the rising incidence of
endometrial cancer by type: data from a UK population-based registry from 1994 to
2006, Br. J. Cancer 104 (2011) 1505–1510.

[20] M. Faber, K. Frederiksen, A. Jensen, et al., Time trends in the incidence of hyster-
ectomy-corrected overall type 1 and type 2 endometrial cancer in Denmark 1978-
2014, Gynecol. Oncol. 146 (2017) 359–367.

[21] J. Trovik, K. Mauland, H. Werner, et al., Improved survival related to changes in
endometrial cancer treatment, a 30-year population based perspective, Gynecol.
Oncol. 125 (2012) 381–387.

[22] T. Honda, R. Urabe, T. Kurita, et al., Trends in the demographic and clin-
icopathological characteristics in Japanese patients with endometrial cancer, 1990-
2010, Int. J. Womens Health 4 (2012) 207–212.

[23] S. Temkin, E. Kohn, L. Penberthy, et al., Hysterectomy corrected rates of en-
dometrial cancer among women younger than age 50 in the United States, Cancer
Causes Control 29 (2018) 427–433.

[24] C. Bourgin, M. Saidani, C. Poupon, et al., Endometrial cancer in elderly women:
which disease, which surgical management? A systematic review of the literature,
EJSO 42 (2016) 166–175.

[25] I. Gonzalez-Rodilla, M. Boix, V. Verna, et al., Patient age and biological aggres-
siveness of endometrial carcinoma, Anticancer Res. 32 (2012) 1817–1820.

[26] C. Hamilton, M. Cheung, K. Osann, et al., Uterine papillary serous and clear cell
carcinomas predict for poorer survival compared to grade 3 endometrioid corpus
cancers, Br. J. Cancer 94 (2006) 642–646.

[27] G. Engholm, J. Ferlay, N. Christensen, et al., Cancer Incidence, Mortality,
Prevalence and Survival in the Nordic Countries, Version 8.1 (28.06.2018),
Association of the Nordic Cancer Registries. Danish Cancer Society, 2019 Available
at: http://www.ancr.nu (Accessed on February 10, 2019).

[28] D. Boll, H. Karim-Kos, R. Verhoeven, et al., Increased incidence and improved
survival in endometriod endometrial cancer diagnosed since 1989 in the
Netherlands: a population based study, Eur. J. Obstet. Gynecol. Reprod. Biol. (166)
(2013) 209–214.

[29] K. Garg, R. Soslow, Endometrial carcinoma in women aged 40 years and younger,
Arch. Pathol. Lab. Med. 138 (2014) 335–342.

[30] A. Knudsen, D. Schledermann, G. Nyvang, et al., Trends in gynecologic cancer
among elderly women in Denmark, 1980-2012, Acta Oncol. 55 (2016) 65–73.

[31] A. Torgeson, D. Boothe, M. Poppe, et al., Disparities in care for elderly women with
endometrial cancer adversely effects survival, Gynecol. Oncol. 147 (2017) 320–328.

[32] P. Minicozzi, E. Van Eycken, F. Molinie, et al., The European HR Working Group on
breast cancer. Comorbidities, age and period of diagnosis influence treatment and
outcomes in early breast cancer, Int. J. Cancer 144 (2019) 2118–2127.

[33] K. Ward, N. Shah, C. Saenz, et al., Cardiovascular disease is the leading cause of
death among endometrial cancer patients, Gynecol. Oncol. 126 (2012) 176–179.

[34] A. Ahmed, G. Zamba, K. DeGeest, et al., The impact of surgery on survival of elderly
women with endometrial cancer in the SEER program from 1992-2002, Gynecol.
Oncol. 111 (2008) 35–40.

[35] J. Barlin, A. Puri, R. Bristow, Cytoreductive surgery for advanced or recurrent en-
dometrial cancer: a meta-analysis, Gynecol. Oncol. 118 (2010) 14–18.

[36] Royal College of Obstetricians and, Gynecologists and British Society for
Gynaecological Endoscopy. Management of Endometrial Hyperplasia. Green-top
Guideline No.67, (2016) Available at: https://www.rcog.org.uk/globalassets/
documents/guidelines/green-top-guidelines/gtg_67_endometrial_hyperplasia.pdf
(Accessed 30 June 2019).

[37] A. Strohl, J. Feinglass, S. Shahabi, et al., Surgical wait time: a new health indicator
in women with endometrial cancer, Gynecol. Oncol. 141 (2016) 511–515.

K. Ojamaa, et al. Cancer Epidemiology 62 (2019) 101566

6

https://www.tai.ee/en/r-and-d/registers/estonian-cancer-registry
https://gco.iarc.fr/today
http://refhub.elsevier.com/S1877-7821(19)30066-9/sbref0015
http://refhub.elsevier.com/S1877-7821(19)30066-9/sbref0015
http://refhub.elsevier.com/S1877-7821(19)30066-9/sbref0020
http://refhub.elsevier.com/S1877-7821(19)30066-9/sbref0020
http://refhub.elsevier.com/S1877-7821(19)30066-9/sbref0020
https://seer.cancer.gov/statfacts/html/corp.html
https://www.nccn.org/professionals/physician_gls/pdf/uterine.pdf
http://refhub.elsevier.com/S1877-7821(19)30066-9/sbref0035
http://refhub.elsevier.com/S1877-7821(19)30066-9/sbref0035
http://refhub.elsevier.com/S1877-7821(19)30066-9/sbref0040
http://refhub.elsevier.com/S1877-7821(19)30066-9/sbref0040
http://refhub.elsevier.com/S1877-7821(19)30066-9/sbref0045
http://refhub.elsevier.com/S1877-7821(19)30066-9/sbref0045
http://refhub.elsevier.com/S1877-7821(19)30066-9/sbref0045
http://refhub.elsevier.com/S1877-7821(19)30066-9/sbref0050
http://refhub.elsevier.com/S1877-7821(19)30066-9/sbref0050
http://refhub.elsevier.com/S1877-7821(19)30066-9/sbref0055
http://refhub.elsevier.com/S1877-7821(19)30066-9/sbref0055
http://refhub.elsevier.com/S1877-7821(19)30066-9/sbref0055
http://refhub.elsevier.com/S1877-7821(19)30066-9/sbref0060
http://refhub.elsevier.com/S1877-7821(19)30066-9/sbref0060
http://refhub.elsevier.com/S1877-7821(19)30066-9/sbref0060
http://refhub.elsevier.com/S1877-7821(19)30066-9/sbref0065
http://refhub.elsevier.com/S1877-7821(19)30066-9/sbref0065
http://refhub.elsevier.com/S1877-7821(19)30066-9/sbref0070
http://refhub.elsevier.com/S1877-7821(19)30066-9/sbref0070
http://refhub.elsevier.com/S1877-7821(19)30066-9/sbref0075
http://refhub.elsevier.com/S1877-7821(19)30066-9/sbref0075
http://refhub.elsevier.com/S1877-7821(19)30066-9/sbref0075
http://refhub.elsevier.com/S1877-7821(19)30066-9/sbref0080
http://refhub.elsevier.com/S1877-7821(19)30066-9/sbref0080
http://refhub.elsevier.com/S1877-7821(19)30066-9/sbref0080
http://refhub.elsevier.com/S1877-7821(19)30066-9/sbref0085
http://refhub.elsevier.com/S1877-7821(19)30066-9/sbref0085
http://refhub.elsevier.com/S1877-7821(19)30066-9/sbref0085
http://refhub.elsevier.com/S1877-7821(19)30066-9/sbref0090
http://refhub.elsevier.com/S1877-7821(19)30066-9/sbref0090
http://refhub.elsevier.com/S1877-7821(19)30066-9/sbref0095
http://refhub.elsevier.com/S1877-7821(19)30066-9/sbref0095
http://refhub.elsevier.com/S1877-7821(19)30066-9/sbref0095
http://refhub.elsevier.com/S1877-7821(19)30066-9/sbref0100
http://refhub.elsevier.com/S1877-7821(19)30066-9/sbref0100
http://refhub.elsevier.com/S1877-7821(19)30066-9/sbref0100
http://refhub.elsevier.com/S1877-7821(19)30066-9/sbref0105
http://refhub.elsevier.com/S1877-7821(19)30066-9/sbref0105
http://refhub.elsevier.com/S1877-7821(19)30066-9/sbref0105
http://refhub.elsevier.com/S1877-7821(19)30066-9/sbref0110
http://refhub.elsevier.com/S1877-7821(19)30066-9/sbref0110
http://refhub.elsevier.com/S1877-7821(19)30066-9/sbref0110
http://refhub.elsevier.com/S1877-7821(19)30066-9/sbref0115
http://refhub.elsevier.com/S1877-7821(19)30066-9/sbref0115
http://refhub.elsevier.com/S1877-7821(19)30066-9/sbref0115
http://refhub.elsevier.com/S1877-7821(19)30066-9/sbref0120
http://refhub.elsevier.com/S1877-7821(19)30066-9/sbref0120
http://refhub.elsevier.com/S1877-7821(19)30066-9/sbref0120
http://refhub.elsevier.com/S1877-7821(19)30066-9/sbref0125
http://refhub.elsevier.com/S1877-7821(19)30066-9/sbref0125
http://refhub.elsevier.com/S1877-7821(19)30066-9/sbref0130
http://refhub.elsevier.com/S1877-7821(19)30066-9/sbref0130
http://refhub.elsevier.com/S1877-7821(19)30066-9/sbref0130
http://www.ancr.nu
http://refhub.elsevier.com/S1877-7821(19)30066-9/sbref0140
http://refhub.elsevier.com/S1877-7821(19)30066-9/sbref0140
http://refhub.elsevier.com/S1877-7821(19)30066-9/sbref0140
http://refhub.elsevier.com/S1877-7821(19)30066-9/sbref0140
http://refhub.elsevier.com/S1877-7821(19)30066-9/sbref0145
http://refhub.elsevier.com/S1877-7821(19)30066-9/sbref0145
http://refhub.elsevier.com/S1877-7821(19)30066-9/sbref0150
http://refhub.elsevier.com/S1877-7821(19)30066-9/sbref0150
http://refhub.elsevier.com/S1877-7821(19)30066-9/sbref0155
http://refhub.elsevier.com/S1877-7821(19)30066-9/sbref0155
http://refhub.elsevier.com/S1877-7821(19)30066-9/sbref0160
http://refhub.elsevier.com/S1877-7821(19)30066-9/sbref0160
http://refhub.elsevier.com/S1877-7821(19)30066-9/sbref0160
http://refhub.elsevier.com/S1877-7821(19)30066-9/sbref0165
http://refhub.elsevier.com/S1877-7821(19)30066-9/sbref0165
http://refhub.elsevier.com/S1877-7821(19)30066-9/sbref0170
http://refhub.elsevier.com/S1877-7821(19)30066-9/sbref0170
http://refhub.elsevier.com/S1877-7821(19)30066-9/sbref0170
http://refhub.elsevier.com/S1877-7821(19)30066-9/sbref0175
http://refhub.elsevier.com/S1877-7821(19)30066-9/sbref0175
https://www.rcog.org.uk/globalassets/documents/guidelines/green-top-guidelines/gtg_67_endometrial_hyperplasia.pdf
https://www.rcog.org.uk/globalassets/documents/guidelines/green-top-guidelines/gtg_67_endometrial_hyperplasia.pdf
http://refhub.elsevier.com/S1877-7821(19)30066-9/sbref0185
http://refhub.elsevier.com/S1877-7821(19)30066-9/sbref0185

	Increasing incidence and survival of corpus uteri cancer in Estonia over the past two decades
	Introduction
	Materials and methods
	Results
	Discussion
	Conclusions
	Authorship contribution statement
	Funding
	Declaration of Competing Interest
	Acknowledgements
	References




