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ABSTRACT

Background: Considerable controversy remains as to the optimal organization of endometrial cancer
follow-up.

Aim: To evaluate the relationship between the way recurrence was detected and survival after treat-
ment for endometrial cancer. Further, to identify characteristics associated with a pre-scheduled exam-
ination in women with symptomatic recurrence.

Material and methods: All women with early stage endometrial cancer during 2005-2009 were
included in a population-based historical cohort derived from the Danish Gynecological Cancer
Database. Women diagnosed with recurrence within three years after primary surgery and the mode
of recurrence detection were identified from hospital charts: asymptomatic recurrence detected at
regular follow-up, symptomatic recurrence detected at regular follow-up or symptomatic recurrence
detected in between follow-up. Survival of women with symptomatic and asymptomatic disease was
compared. Furthermore, characteristics associated with self-referral as compared to presenting symp-
toms at regular follow-ups were identified using univariate analyses.

Results: In total, 183 cases of recurrence (7%) were identified in the cohort of 2612 women. Of these,
65.5% were symptomatic with vaginal bleeding as the most prevalent symptom. Asymptomatic women
had a significantly better three-year survival rate compared to symptomatic women (80.3% vs. 54.3%,
p < 0.01). A total of 2.3% of the entire population had an asymptomatic recurrence. Women diagnosed
at a pre-scheduled visit due to symptoms had a higher educational level (p=0.03) and more often
high-risk disease (p =0.02) than symptomatic women diagnosed at regular follow-up.

Conclusion: Early stage endometrial cancer carries a low risk of recurrence. Survival appears to be
superior in asymptomatic patients, but length-time bias, i.e. the effect of aggressive tumor biology in
symptomatic recurrences, may bias results in non-randomized controlled trials. Well educated patients
with symptoms of recurrence more often sought medical attendance compared to less educated coun-
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terparts. This should be considered if patient-initiated follow-up is the standard care.

Follow-up of women with endometrial cancer is resource
consuming and there is limited evidence to support that rou-
tine follow-up programs have a significant influence on mor-
bidity and mortality [1]. Consequently, follow-up of this
disease is controversial and evidence-based recommenda-
tions for post-treatment monitoring are to be developed [2].
Several studies have evaluated the efficacy of follow-up
examinations by comparing the survival of women with
symptomatic and asymptomatic recurrence [1,2]. However,
lead- and length-time bias may invalidate conclusions drawn
from these studies as both types of bias introduce an artifi-
cial survival advantage to recurrent cases detected at follow-
up. Furthermore, the cited studies are challenged by their
retrospective designs, unsystematic registration of symptoms
and small study samples, leaving them exposed to selection

and information bias. Most of the studies conclude that
the majority [70% (95% Cl 65-75)] of recurrences are symp-
tomatic [2], and the survival rates of asymptomatic and
symptomatic cases are similar thus challenging the current
follow-up strategy [1,2]. However, a few studies demon-
strated a better survival in asymptomatic cases [3,4] which
may be interpreted as a need for regular follow-up.
Recurrent disease detected outside of the routine surveil-
lance program is usually diagnosed in females requesting a
pre-scheduled examination due to symptoms. Recognizing a
symptom to be a sign of recurrence depends on several fac-
tors including the symptom itself, the woman’s perception of
the symptom, information given about the importance of the
symptom, personal network, previous experiences with dis-
ease, and sociodemographic characteristics including age,
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education and employment status [5,6]. Knowledge of the
factors associated with a pre-scheduled examination in
women with symptomatic recurrent disease is essential, as it
enables more targeted counseling for a self-management fol-
low-up approach.

The overall aim of the study was to evaluate the relation-
ship between the way recurrence was detected and survival
of women with early stage endometrial cancer.
Sociodemographic and disease characteristics associated with
a pre-scheduled examination in women with symptomatic
recurrent disease were furthermore identified.

Methods
Population and design

All women diagnosed with stage | and Il endometrial cancer
in Denmark between January 2005 and December 2009 were
included in a population-based, historical cohort.

Recurrence was defined as cases where the patient was
without residual disease after primary treatment (surger-
y +adjuvant therapy) and the recurrence was radiologically
or histologically verified within three years follow-up.
Radiologically verified recurrences were included if no con-
comitant cancer could explain the finding, and if it was
treated as endometrial cancer recurrence by the physicians.
The survival of the cohort was evaluated until death or the
end of the study period (31 December 2014). In a previous
study, we presented a comprehensive analysis of recurrence
pattern of the same study population. Findings included the
relationship between recurrence localization and overall sur-
vival as well as predictive factors of disease recurrence [7].

Staging and follow-up strategy during the study period

For patients diagnosed before 2009, staging was converted
to the 2009 FIGO guidelines. Stage | disease was subdivided
into three risk groups: low risk included grade 1 and 2 dis-
ease with <50% myometrial invasion; intermediate risk com-
prised grade 3 disease with <50% myometrial invasion or
grade 1 and 2 with >50% myometrial invasion; and high risk
comprised grade 3 disease with >50% myometrial invasion
or more than 10% clear cell, serous, and undifferentiated car-
cinoma in the tumor tissue.

During the study period, Danish national guidelines rec-
ommended hospital-based follow-up examinations every 4-6
months for three years; a mean of eight scheduled visits dur-
ing three years for each patient. The visits included a gyneco-
logic medical history and a gynecologic examination
including vaginal ultrasound that was further supplemented
with biopsies in case of suspicious findings and imaging in
case of a histologically verified recurrence or suspicion of dis-
tant metastases.

Data sources and variables

The population of endometrial cancer patients was identified
using the Danish Gynecologic Cancer Database [8].
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To identify patients with recurrent disease, additional
searches were performed in the Danish National Pathology
Registry [9] and the National Patient Registry [10]. The data
construction and the external and internal validity of the
databases have been described in detail previously [7].
Briefly, all women with a new histological diagnosis concern-
ing a tumor, metastases or recurrence in the Danish National
Pathology Registry or with a code for recurrence in the
National Patient Registry were suspected of disease recur-
rence. The suspected recurrence was validated by review of
hospital charts by two of the authors (MMJ, MK). In five cases
of doubt (1.5%), consensus was reached by discussion.

Information collected from the charts included: date and
localization of recurrence, symptoms at the time of recur-
rence diagnosis and whether recurrence was diagnosed at
routine follow-up or at a pre-scheduled examination.
Information on duration of symptoms was in the majority of
cases not available.

Asymptomatic recurrences were defined as all cases where
no symptoms were mentioned in the hospital charts at the
time of diagnosis. Symptomatic recurrences included all
women who experienced symptoms prior to the diagnosis of
recurrence. A list of symptoms that were plausibly caused by
recurrence was created prior to reading the hospital charts
[5]. The list included: pelvic pain, vaginal bleeding, vaginal
discharge, abdominal pain, changes in bowel habits,
increased waist circumference, dysuria, increased frequency
or urgency of urination, tiredness, involuntary weight loss,
dyspnea and back pain. In case of other symptoms, these
were discussed and added to the list of symptoms if an asso-
ciation with recurrence was considered likely, for instance
deep venous thrombosis. It was further registered if the
symptomatic women requested an extra pre-scheduled
examination.

Localization of recurrence was grouped into four catego-
ries: vaginal vault, pelvic sidewall (including pelvic lymph
nodes), paraaortic lymph nodes and distant metastasis. In
case of several concomitant recurrence localizations, the
patient was included in the group with the most advanced
disease.

Information on socioeconomic status, for example highest
educational level, labor market affiliation and net family
income were obtained from population-based registries in
Statistics Denmark [11]. Educational level was divided into
three categories: basic school, high school or short cycle ter-
tiary and higher education including bachelor, masters and
doctoral levels. Labor market affiliation was divided into two
categories: employment/unemployment and outside of work
force. The latter included all cases of retirement, early retire-
ment, sick leave, social security and rehabilitation. Net family
income was presented as the €1000 median with interquar-
tile range. Information on comorbidity were collected from
the National Patient Registry and categorized into the
Charlson Comorbidity Index (CCl) [10,12]. This index was
developed to predict one-year mortality based on comorbid-
ity data [13]. A total of 19 comorbid conditions were
weighed according to their influence on mortality and vali-
dated in 685 breast cancer patients [13]. An overall comor-
bidity score was calculated for each patient by adding up the



264 M. M. JEPPESEN ET AL.

indexes of their comorbid conditions. The score was divided
into: none (CS =0), mild (CS =1), moderate (CS =2) or severe
(CS >3).

Statistical analysis

Univariate analyses were performed to compare sociodemo-
graphic and disease characteristics in women with symp-
tomatic versus asymptomatic recurrences. Kaplan-Meier
plots with 95% Cls were used to compare the overall sur-
vival in women with symptomatic and asymptomatic recur-
rences. Furthermore, the overall survival of women with
symptomatic versus asymptomatic recurrence confined to
the vaginal vault was compared. Overall survival was
defined as the time from hysterectomy to death from any
cause or the end of the study period. Recurrence localiza-
tion was related to symptoms (asymptomatic, vaginal or
other symptoms) using Pearson’s y°-test. To identify factors
associated with self-referral as compared to presenting
symptoms at regular follow-up a univariate comparison
using Pearson’s y>-test was performed. The factors included
in these analyses were: age, body mass index, smoking sta-
tus, CCl, employment status, family income, educational
level, FIGO stage, histology risk group and symptoms (vagi-
nal or other). A multivariate analysis of these factors was
not performed due to the relatively small number of
patients. A two-sided p-value below 0.05 was considered
statistically significant.

Analyses were performed using Stata/IC 14.0 for Windows.

Ethical considerations

The study was approved by the National Committee on
Health Research Ethics (S-20120223) and the Data Protection
Agency (12/25796).

Results

A total of 2612 women were diagnosed with stage | and Il
endometrial cancer between January 2005 and December
2009 and 183 (7.0%) had recurrence within three years after
hysterectomy. Hospital charts were available for 177 of the
women (96.7%), six patients were lost to follow-up. Of the
177 patients with recurrent disease, 116 (65.5%) had a symp-
tomatic recurrence, while 61 recurrences (34.5%) were classi-
fied as asymptomatic. There was no significant difference in
time to recurrence between symptomatic and asymptomatic
women (12.1 vs. 12.6 months after hysterectomy, p=0.81)
(Table 1). Women presenting with symptoms had a signifi-
cantly higher family income (44.2 vs. 31.5 €1000) (Table 1).
Otherwise no differences in sociodemographic and clinicopa-
thological characteristics were observed between the two
groups (Table 1).

Treatment of the recurrences was applied according to
national guidelines [14], and consisted of: surgical resection
(10%), radiation (34%), chemotherapy (26%), surgical resec-
tion 4 radiation and/or chemotherapy (16%), hormonal ther-
apy (8%) or no treatment (5%).

Table 1. Sociodemographic and clinicopathological characteristics of the 177
women with symptomatic and asymptomatic relapse of endometrial cancer.

Asymptomatic Symptomatic

Variables n==61 (%) n=116 (%) p

Age at diagnosis (mean, SD) 71.0 (9.0) 69.6 (9.7) 0.37

Body mass index (median, 27 (24.0-31.1) 25.7 (22.8-30.9) 0.24
interquartile range)

Smoking status

Never 36 (68) 59 (61)

Former 10 (19) 19 (20)

Current 7 (13) 18 (19) 0.71
Charlson Comorbidity Index (CCl)

0 41 (67) 70 (60)

1 8 (13) 16 (14)

2 6 (10) 9 (8)

>3 6 (10) 21 (18) 0.51
Employment status

Employed/unemployed 11 (18) 21 (18)

Outside of workforce 50 (82) 95 (82) 0.99
Family income (€1000, median, 31.5 (24.2-43.9) 44.2 (25.8-66.3) 0.01

interquartile range)
Education

Basic school 32 (53) 54 (49)

High school or short cycle tertiary 21 (35) 30 (27)

Higher education 7 (12) 26 (24) 0.15
Time to recurrence (median, 12.1 (8.2-19.3) 126 (6.7-21.8)  0.81

interquartile range)
FIGO stage

1a 25 (41) 42 (36)

1b 19 (31) 34 (29)

2 17 (28) 40 (34) 0.66
Histology

Endometroid 7 (77) 89 (77)

Non-endometrioid 14 (23) 27 (23) 0.96
Primary type of surgery

RALH 1(2) 2(2)

TAH 55 (90) 96 (83)

Radical hysterectomy 3 (5) 14 (12)

LAVH 1(2) 2(2)

Other 1(2) 2(2) -
Removal of pelvic lymph nodes 15 (25) 34 (29) -
Removal of paraaortic lymph nodes 1(2) 4 (3) -
Adjuvant therapy

None 25 (41) 55 (47)

Radiotherapy 23 (38) 37 (32)

Chemotherapy 9 (15) 11 (9)

Radio- and chemotherapy 4 (7) 13 (11) -
Risk group

Low 21 (47) 33 (42)

Intermediate 17 (38) 32 (41)

High 7 (16) 14 (18) 0.87

Age: t-test, unequal, body mass index, family income: Mann-Whitney U-test;
Categorical variables: Pearson’s 2. Significant p-values are highlighted in bold.
LAVH: laparascopically assisted vaginal hysterectomy; RALH: robotically assisted
laparoscopic hysterectomy; TAH: total abdominal hysterectomy.

Survival analyses

The three-year survival rate of women with asymptomatic
recurrence was 80.3% compared to 54.3% in the symptom-
atic group (p < 0.01, Figure 1(a)). The one-year survival of the
asymptomatic group was 100%. Further sub-analyses were
challenged by the comparatively small number of patients.
Asymptomatic women with recurrences confined to the vagi-
nal vault seemed to have a superior three-year survival com-
pared to those with symptoms (99.9% vs. 69.6%, p=0.16;
Figure 1(b)) but the findings were statistically insignificant.

Symptoms at the time of recurrence

The 116 symptomatic women reported a median of one
symptom (range 1-4) and the most prevalent symptom was
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Figure 1 (a and b). Overall survival of women with symptomatic and asymptomatic endometrial cancer recurrence. Figure 1(a) depicts the overall survival of
women with asymptomatic and symptomatic recurrence. In Figure 1(b) the survival of asymptomatic and symptomatic patients with recurrence confined to the

vaginal vault. Gray areas represent 95% confidence intervals.

vaginal bleeding [47% (Figure 2)]. The type of symptom was
associated with site of recurrence (Table 2), for instance
women with vaginal symptoms more often had vaginal
recurrence, whereas the women with other symptoms more
often presented with a distant recurrence.

Symptomatic women diagnosed at a pre-scheduled visit
had a higher educational level (p=0.03) and more often
high-risk disease (p=0.02) compared to symptomatic
women diagnosed at routine follow-up (Table 3). Women
who responded to their symptoms by requesting an extra
examination more often had vaginal symptoms compared
to symptomatic women diagnosed at follow-up (55 vs.
40%) (Table 3), but this finding was statistically
insignificant.

Discussion

In a national cohort of 2612 consecutive patients with early
stage endometrial cancer, 183 (7%) were identified with
recurrent disease within three years after primary treatment.
Of these 65.5% had a symptomatic recurrence and vaginal
bleeding was the most prevalent symptom. The recurrence
was asymptomatic in 2.3% (n=61) of the cohort and women
with asymptomatic recurrence had a significantly better
three-year survival compared to those with symptomatic
recurrence (80.3% vs. 54.3%, p < 0.01). Women diagnosed at
a pre-scheduled visit due to symptoms had a higher educa-
tional level and more often high-risk disease compared to
symptomatic women diagnosed at regular follow-up.
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(a) Patient perceived symptoms
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Figure 2 (a and b). Characterization and frequency of symptoms of recurrence
as reported by the 116 symptomatic women. Figure 2(a) depicts the top four
symptoms of recurrence as reported by the patient. In 11 of 13 patients with
vaginal discharge, this symptom occurred in combination with vaginal bleeding.
Figure 2(b) depicts the nature of the 178 symptoms reported by the 116 symp-
tomatic patients. Rounded percentages represent the proportion of women
reporting that symptom. The symptoms have been grouped into nine catego-
ries using the clinicians’ perspective. DVT: deep vein thrombosis.

Table 2. Site of recurrence by symptoms at relapse, n=177.

Vaginal Other
Asymptomatic ~ symptoms  symptoms
Site of recurrence n=61 (%) n=57 (%) n=59 (%) p
Vaginal vault 38 (62) 31 (54) 15 (25) <0.01
Pelvic sidewall 4(7) 16 (28) 11 (19) <0.01
Paraaortic lymph nodes 1(2) 0 (0) 1(2) 0.62
Distant® 18 (30) 10 (18) 32 (54) <0.01

“Including 19 women, who had a combination of vaginal vault relapse and
disseminated relapse.
Significant p-values are highlighted in bold.

Previous studies have used retrospectively collected sur-
vival data to conclude on the efficacy and justification of fol-
low-up visits [3,4,15-21]. In addition to the present study, a
minority of the studies [3,4] found a better survival of
women with asymptomatic recurrence and it seems tempting
to conclude that follow-up visits improve survival. However,
this conclusion is challenged by the use of non-randomized
survival data in the evaluation of follow-up. Lead- and
length-time bias may lead to an artificial prolongation of sur-
vival for asymptomatic recurrences (Figure 3). Lead-time bias
occurs if a recurrent case is diagnosed early due to routine
follow-up leading to a seemingly better survival than if the
same case were diagnosed later due to symptoms [22]. In
endometrial cancer lead-time bias may be influenced by bio-
logical, individual and organizational factors (e.g. the rate of

Table 3. Univariate comparison of sociodemographic and disease characteris-
tics of the 116 symptomatic women who initiated examination due to symp-
toms or were diagnosed at a regular follow-up visit.

Examination Examination at

at symptoms  regular follow-up
Variables n=73 (%) n=43 (%) p
Age at diagnosis (mean, SD) 70.0 (10.2) 69.0 (8.8) 0.59
Body mass index (median, 25.7 (22.8-30.0) 26.5 (23.4-31.1) 0.48
interquartile range)
Smoking status

Never 34 (61) 25 (63)

Former 11 (20) 8 (20)

Current 11 (20) 7 (18) 0.16
Comorbidities (CS)

0 48 (66) 22 (51)

1 7 (10) 9 (21)

2 5(7) 4 (9)

>3 13 (18) 8 (19) 0.30
Employment status

Employed/unemployed 12 (16) 9 (21)

Outside of workforce 61 (84) 34 (79) 0.54
Family income (€1000, median, 40.8 (24.3-67.7) 44.6 (30.6-62.3) 0.65
interquartile range)

Education

Basic school 35 (51) 19 (45)

High school or short cycle tertiary 13 (19) 17 (40)

Higher education 6 (14) 0.03
FIGO stage

1a 31 (42) 11 (26)

1b 17 (23) 17 (40)

2 15 (35) 15 (35) 0.10
Histology

Endometroid 52 (71) 37 (86)

Non-endometrioid 21 (29 6 (14) 0.07
Risk group

Low 24 (47) 9(32)

Intermediate 15 (29) 17 (61)

High 12 (24) 2 (7) 0.02
Symptoms

Vaginal 40 (55) 17 (40)

Other 33 (45) 26 (60) 0.11

Statistically significant p-values are highlighted in bold.

tumor growth, the woman'’s attention to and perception of
symptoms and the detection rate at follow-up). The present
study aimed to eliminate the potential influence of lead-time
bias by using the date of primary treatment instead of time
of recurrence as the basis for the survival analyses (Figure
3(a)). Only two [4,15] of previously published studies have
used this approach and lead-time bias can thus be expected
to have influenced prior conclusions. Another challenge of
survival analyses is length-time bias which occurs when fast-
growing tumors give rise to symptoms sooner than slow-
growing tumors. The fast-growing tumors are typically more
aggressive with a worse prognosis [22]. Consequently, the
symptomatic group may more often include fast-growing,
non-curable recurrences. This will be reflected in a superior
survival in the asymptomatic group which is not due to early
diagnosis but merely a result of different tumor biology
(Figure 3(b)). We suspect that length-time bias may have a
substantial influence on the findings, even though this is an
assumption that cannot be quantified. Finally, when informa-
tion of symptoms is obtained through retrospective chart
reviews, a risk of misclassification exists as some women for-
get to report their symptoms and doctors fail to ask or docu-
ment symptoms in the chart. Based on the above
considerations, non-randomized survival data should not be
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(a) Time frame for the survival analyses in the present study
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Figure 3 (a and b). Lead-time bias. Length-time bias. The figures illustrate lead- and length-time bias may occur. Furthermore, Figure 3(a) illustrates how the time

frame of the present study was chosen to eliminate the risk of this type of bias.

used to conclude definitively on the rationale of routine fol-
low-up. The present study adds to the knowledge gap
regarding the association between mode of endometrial can-
cer recurrence detection, symptomatology, clinicopathologi-
cal and sociodemographic characteristics. This is valuable
information for future prospective studies in the field of
post-treatment surveillance in endometrial cancer.

In the present study survival analyses focused on all-cause
mortality rather than disease-specific mortality. The popula-
tion under study is elderly with considerable comorbidity,
and the impact of competing causes of death on the findings
needs to be considered. However, women experiencing dis-
ease recurrence have a high risk of dying from endometrial
cancer. The cause of death was not available for all women
due to missing data but of the 122 registered deaths 84%
could be directly linked to the recurrent disease.
Consequently, disease-specific and overall survival would be
expected to be very similar, and overall survival was consid-
ered to be the clinically most relevant and valid endpoint.

In the present cohort a total of 2.3% (61/2612) had an
asymptomatic recurrence. The Danish national guidelines
applied in the cohort recommended an average of eight fol-
low-up visits per woman [14]. This would give rise to around
21 000 visits in the three-year follow-up period correspond-
ing to 344 examinations per asymptomatic recurrence identi-
fied. In a previous study [7], we showed that recurrence
localization significantly impacted on overall survival. The
five-year survival rate was 64.8% in women with vaginal
recurrence compared to 17.5% with distant recurrence.
Among the 61 asymptomatic cases, 38 had a recurrence
confined to the vaginal vault (1.5% of the population).

Lately, the evidence regarding the cost-effectiveness of fol-
low-up procedures in gynecologic malignancies have been
reviewed [23]. It was concluded that the evidence in this
area is poor due to low quality of available studies regarding
study design and sample size [23]. The number of planned
follow-up visits illustrates the intensity of post-treatment sur-
veillance in a population of women at low risk of recurrence.
Thus, future prospective economic evaluations on the cost-
effectiveness of follow-up in early stage endometrial cancer
are warranted.

This study is the first to identify factors associated with a
pre-scheduled examination of women with recurrent endo-
metrial cancer due to symptoms. The women with symptoms
at the time of recurrence more often had high-risk disease
compared to symptomatic women diagnosed at follow-up.
Selective information to patients with a high risk of recur-
rence may induce a greater awareness of signs of recurrence.
In addition, women diagnosed at a pre-scheduled visit had a
higher educational level. Higher health literacy may improve
these women'’s ability to communicate with health care pro-
fessionals thus facilitating easier access to a pre-scheduled
visit [24], whereas women with a lower educational level may
be more reluctant in approaching the healthcare system out-
side of scheduled appointments [25]. This disparity in health-
care utilization is supported by several studies reporting on
social inequality in cancer incidence and prognosis [26-28]
and should be targeted in future interventions to ensure
equal care for all endometrial cancer survivors.

The factors associated with a pre-scheduled visit due to
symptoms are based on analyses of symptomatic patients
with recurrent disease. No studies have examined the
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presence of symptoms of recurrence in patients without
recurrent disease. Thus, the health-seeking behavior in all
endometrial cancer survivors is unknown and we cannot con-
clude on the predictive value of alarm symptoms of recur-
rence. We recommend the design of a prospective study of
symptom prevalence in endometrial cancer survivors to esti-
mate the predictive value of, for example vaginal bleeding.

This study has several strengths as it is based on national
data from a large cohort where treatment was applied
according to national guidelines. Recurrences were identified
using highly valid registries and further validated by chart
review. Efforts were made to eliminate the presence of lead-
time bias in the survival analyses. Among limitations, hospital
charts were missing for six of the patients (3.3%), due to lost
paper files. These patients were treated at different centers.
Consequently, we do not suspect that exclusion of these
patients from the analyses introduced bias to the results.

Recurrences were detected using the Danish National
Pathology Registry. In rare cases, for example older patients
with signs of severe disseminated incurable recurrence, the
physician may have refrained from biopsy and further diag-
nostics. Consequently, some of the women with the worst
prognosis may not have been categorized as having recur-
rent disease, which could underestimate the recurrence rate.

We cannot rule out that some variations in treatment
according to age, time and geography may have occurred.
For example, in elderly women a more palliative approach
may have been chosen which may have influenced the risk
of recurrence and/or survival. Pelvic lymphadenectomy was
only performed in 49 women, even though this procedure
was recommended in intermediate, high-risk stage | disease
and in stage Il disease (127 women). These deviations from
the guidelines occurred in women considered too fragile to
undergo this procedure. Furthermore, some women with
stage Il disease were treated with external pelvic radiation, in
which case lymphadenectomy was not performed. Such var-
iations in treatment are a natural part of clinical decision
making when dealing with an elderly comorbid patient
group. The approach may lead to undetected staging errors
and thus a misleading high risk of recurrence and mortality.
However, the recurrence rate found in this study is compar-
able to the existing literature [7], and we suspect that stag-
ing errors have only had minimal impact on our findings.

Conclusion and perspectives

The majority of women with recurrence of early stage endo-
metrial cancer were symptomatic at diagnosis. Only 2.3% of
the entire study population had an asymptomatic recurrence.
The overall survival was superior in women with asymptom-
atic recurrence compared to symptomatic recurrence but
length-time bias and the risk of misclassification preclude
any firm conclusion. The present study found that symptom-
atic women diagnosed at a pre-scheduled visit had a higher
educational level than symptomatic women diagnosed at
regular follow-up. Therefore, social inequality should be
addressed in future follow-up programs.

In 2015, the Danish Board of Health published suggestions
to evidence-based follow-up programs for gynecological

cancer [29]. For endometrial cancer there was limited evi-
dence regarding the cost-effectiveness of post-treatment sur-
veillance programs. The working group behind the
recommendations suggested individualized follow-up based
on the patient’s needs, that patients should be instructed in
alarm symptoms, besides having easy access to outpatient
wards in case of alarm symptoms. There has been paucity to
implement the new national recommendations especially in
patients at high risk of recurrence.

The present study provides knowledge of great value for
the design of future randomized controlled trials that may
result in more evidence-based allocation to differentiated sur-
veillance programs. Additionally, a number of ongoing
European randomized controlled trials may provide us with
data on which future guidelines can be based. These studies
aim to evaluate a variety of models for post-treatment sur-
veillance; including patient-initiated follow-up (Trial number:
NCT01853865), nurse-led follow-up (ISRCTN45565436), and
less intensive follow-up (NCT02413606, NCT00916708).
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