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Abstract

Purpose Vaginal brachytherapy reduces the risk of local recurrence and was shown to be equieffective in preventing vaginal
vault recurrence, but less toxic compared to external-beam radiotherapy in a subset of high intermediate-risk endometrial
cancer patients and is administered as single adjuvant treatment in those patients. Different radiotherapeutic approaches
with various dosing schemes exist toward brachytherapy. The aim of this study was to compare the outcome and long-term
quality of life after brachytherapy with two different high-dose-rate dosing schemes.

Methods Retrospective analysis was conducted of the recurrence and survival rates of 104 patients with endometrial cancer
FIGO stage I-II that underwent adjuvant brachytherapy with three times 5 Gy or four times 5 Gy to the upper two-thirds
of the vaginal vault in two different institutions between January 2010 and December 2013. Quality of life was assessed by
EORTC QLQ-30 questionnaire and EN 24 module.

Results The vaginal vault recurrence rates were 4.9% and 5.0% for patients treated with 3 X 5 Gy and 4 X 5 Gy, respectively
(p = 0.98). We did not observe a difference in pelvic recurrence (p = 0.96), overall survival (p = 0.33) or quality of life
between the different radiotherapy regimens. Metastatic recurrence and the use of chemotherapy contribute to impairment on
quality of life. Younger patients (< 70 years) reported worse emotional functioning (p = 0.02) and higher symptom scales of
diarrhea (p = 0.01) and financial problems (p = 0.03). Sexual activity was lower in patients younger than 70 years (p = 0.05).
Conclusions Further prospective studies are needed to evaluate the effect of dosing schemes on recurrence rates and quality of
life. Younger patients (< 70 years) seem to experience greater reduction in quality of life due to endometrial cancer diagnosis.
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Introduction

Endometrial cancer is the most common gynecological
malignancy with an annual incidence of approximately
) . . ) 11,000 cases each year in Germany. Incidence rates have
Frauenklinik, Klinikum St. Marien Amberg, . . e
Mariahilfbergweg 7, 92224 Amberg, Germany increased notably, most likely due to a rise in risk factors
such as obesity, diabetes and smoking. It usually occurs in
postmenopausal women with a mean age at diagnosis of
69 years [1, 2]. Prognosis is considered to be favorable as
S5-year overall survival lies around 79% in Germany [2].
Standard treatment consists of hysterectomy and bilateral
salpingectomy with or without lymphonodectomy. The adju-
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vant treatment depends on the tumor stage and grading [2,
3].

The role of adjuvant radiotherapy in early-stage endome-
trial cancer has been investigated by several studies. POR-
TEC-I and COG-99 demonstrated a benefit in locoregional
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recurrence for patients treated with external-beam radio-
therapy of around 10% [4, 5]. At the same time, quality of
life was impaired by a rise in side effects of around 26%,
especially in terms of urinary and bowel symptoms [4]. Par-
ticularly, patients with high intermediate risk of recurrence
defined by higher age, grade 2-3, lymphovascular invasion
and deep myometrial invasion profited from adjuvant radio-
therapy [4, 6, 7].

In the PORTEC-II trial, vaginal brachytherapy was com-
pared to external-beam radiotherapy (EBRT) as adjuvant
treatment for FIGO stage I-IIA patients with high intermedi-
ate-risk endometrial cancer providing evidence for its equal
efficacy [8]. Therefore, vaginal brachytherapy is now used
as sole adjuvant treatment in high intermediate-risk endo-
metrial cancer and may be combined with chemotherapy and
or external-beam radiotherapy in high-risk cancer [9, 10].
Different radiotherapeutic approaches with various dosing
schemes exist toward brachytherapy. Some centers prefer
high-dose rate (HDR) techniques, while intermediate-dose
rates are applied in other centers. Few studies have been
conducted to identify differences in quality of life, oncologic
outcome or toxicities [11].

Patients and methods

This retrospective study was approved by the Ethics Com-
mittee at the University of Regensburg, Bavaria. Patient data
were treated in conformity with the Declaration of Helsinki.

Patients

The study population consisted of 104 patients with patho-
logically proven endometrial carcinoma stage I-II treated
with post-operative vaginal brachytherapy between January
2010 and December 2013 in two institutions in the region
of Upper Palatine, Germany. 63 patients were treated at
the University Hospital Regensburg, and 41 patients were
treated at the regional hospital St. Marien Amberg. Both
institutions have different standard dosing approaches for
vaginal brachytherapy that were compared in this study.
All patients previously underwent hysterectomy and bilat-
eral salpingectomy, and in one patient additional pelvic
lymphadenectomy was performed. 75 patients underwent
additional pelvic and para-aortic lymphonodectomy. Patients
that underwent EBRT were excluded from the analysis. His-
tologically, 16 patients suffered from a grade 1 tumor, 49
from a grade 2 tumor and 39 from a grade 3 tumor. The
cancer was type I in 92 cases (i.e., endometrioid, muci-
nous, adenocarcinoma without specific subtype) and type
II'in 12 cases (i.e., serous, clear cell or mixed histology). 39
patients presented with FIGO stage IA at initial diagnosis,
46 patients with FIGO stage IB, and 19 patients with FIGO
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stage II. 12 patients, 41 patients, 17 patients and 34 patients
can be classified as low risk, intermediate risk, high inter-
mediate risk and high risk, respectively, according to the
risk stratification of the ESMO-ESGO-ESTRO consensus
guidelines [12]. Information on recurrence and survival was
obtained from the patients’ hospital files as well as from
the regional cancer registry. Five patients received chemo-
therapy. Patients’ characteristics are stated in Table 1.

Radiation technique

61 patients had been treated with a total dose of 15 Gy
administered in three fractions. 40 patients received 20 Gy
in four fractions; 1 patient received 16 Gy in 4 fractions.
Two patients did not complete treatment and received 10 Gy
in weekly doses of 5 Gy (one in each treatment group). In
all of the cases, radiation was applied once weekly in the
afterloading technique to 5 mm tissue depth to the upper
2/3 of the vaginal stump with an Ir192 source and a vaginal
applicator with a diameter of 2.5-3.5 cm (Nucletron, Elekta)
depending on the women’s anatomy.

Quality of life assessment

Quality of life was assessed by standardized European
Organization for Cancer (EORTC) QLQ-30 questionnaire
and the validated endometrial cancer module EORTC EN
24. Questionnaires were sent to the current known address of
all patients that were stated to be alive at one time point after
radiotherapy. Median time from end of radiation therapy to
quality of life query was 41 months (range 22—69 months).

Statistical analysis

Continuous data are expressed as means and standard devia-
tion. Categorical data are described using absolute frequen-
cies and relative percentages. Statistical comparisons were
made using Student’s unpaired ¢ test or Chi-squared test for
continuous data with normal distribution, and Mann—Whit-
ney U test for data without normal distribution. Log-rank
test was used for categorical variables. Multivariate linear
regression was performed to identify factors independently
associated with QoL and to adjust for confounding param-
eters. All statistical tests were calculated two-sided. A p
value of < 0.05 was considered the threshold of statistical
significance. All statistical analyses were performed using
SPSS Statistics version 23.0 (Chicago, USA).

Overall survival (OS) and disease-specific survival (DSS)
were estimated by means of the Kaplan—Meier method and
Cox-regression model from the date of cancer diagnosis
until the date of death of any cause, until the date of cancer-
related death, or last date recorded alive, respectively. Recur-
rence rates were calculated from the date of cancer diagnosis
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Table 1 Comparison of two dosing schemes for high-dose-rate brachytherapy
Categories Complete cohort 3x5Gy 4 x5 Gy p value
(Mean + DS) (Mean + DS) (Mean + DS)
Median age at diagnosis® 66.9 + 8.3 66.0 + 8.4 68.6 +7.7 0.10
Number of patients that did not complete treatment® 2 1 1
Number of patients with local recurrence® 5 3 2 0.98
Global health® 66.1 +24.5 65.6 +23.3 67.7 +26.4 0.63
Physical functioning® 76.5 +22.5 79.9 +£20.1 733 +£25.1 0.35
Role functioning® 75.3 £30.1 75.3 £30.9 76.9 +29.5 0.85
Emotional functioning® 70.53 +£28.5 68.0 +25.2 74.0 +33.0 0.19
Cognitive functioning® 822+214 80.1 £22.1 85.3 +£20.7 0.35
Social functioning® 76.3 +29.9 78.0 £25.6 76.0 +34.4 0.71
Fatigue® 37.1+£284 38.7+£26.7 34.0 £ 30.6 0.37
Nausea/vomiting® 7.3+ 18.6 54+15.1 10.0 +£22.6 0.61
Pain® 24.6 +29.9 17.7 £ 21.1 30.7 £ 35.9 0.31
Dyspnoe” 25.6 +31.8 30.1 +31.5 20.8 +32.3 0.18
Insomnia® 458 +37.4 489+ 379 327+379 0.54
Appetite loss® 11.7 +24.8 10.8 +23.4 133 +£27.2 0.70
Constipation® 19.0 £ 31.7 20.0 + 34.6 18.7 +£29.0 0.98
Diarrhea” 113+213 8.9+ 174 14.7 +25.6 0.54
Financial problems® 15.4 +30.9 13.7+27.5 18.1 +£35.4 0.83
Sexual interest® 71.6 +27.8 72.8 +26.2 68.4 +30.4 0.61
Sexual activity® 794 +£25.6 78.5 +26.0 79.6 +25.9 0.89
Sexual enjoyment® 46.7 +27.6 444 +23.6 50.0 +35.0 0.74
Lymphedema® 37.6 + 36.1 35.5 + 349 38.1+383 0.90
Urological symptoms® 32.0+27.6 33.7+38.6 31.2 +£36.7 0.69
Gastrointestinal symptoms® 20.1 +22.2 20.0 + 18.5 22.1 £26.7 0.69
Poor body image® 14.9 +26.1 14.5 +26.1 132 +25.1 0.93
Sexual/vaginal symptoms® 32.6 +31.5 344 +31.6 29.6 +34.2 0.83
Pain in back and pelvis® 42.1 +36.5 38.7+33.4 44.0 +39.3 0.64
Tingling/numbness® 263 +31.3 25.6 +28.6 244 +35.1 0.67
Muscular pain® 38.2 +38.1 36.7 + 36.5 37.5+39.7 0.99
Hair loss® 269 +31.1 28.0 +31.1 26.7+31.9 0.81
Taste change® 12.9 +26.5 17.2 +£29.7 8.0 +22.1 0.16

aCategories that include all patients

bCategories that include only the patients that responded to the survey

until the date of recurrence. Follow-up time was calculated
by reversed Kaplan—Meier method.

Results
Recurrence

At the time of analysis, three patients (4.9%) treated with
3 X 5 Gy and two patients (5.0%) treated with 4 X 5 Gy
experienced a vaginal recurrence (p = 0.98). There was
no local recurrence in the patients that refused further
radiotherapy after 2 X 5 Gy or in the patient treated with
4 x 4 Gy. The overall local recurrence rate in the whole

cohort was 4.8%. One patient with local recurrence suf-
fered from simultaneous metastatic recurrence. Recurrence
in a locoregional lymph node occurred in only one patient
(0.9%) 28 months after cancer diagnosis which was treated
with 3 X 5 Gy. Pelvic recurrence rates did not differ sig-
nificantly (p = 0.96). Mean time to locoregional recurrence
was 73.3 + 1.4 months. There was no significant correlation
between grading (p = 0.11), risk group (p = 0.27), chemo-
therapy or FIGO stage (p = 0.94) and local recurrence. None
of the recurrences were in grade 1 or low-risk tumors.

Metastatic recurrence was present in eight patients
(7.7%). Higher TNM stage (p = 0.03) was significantly
associated with metastatic recurrence rates, not risk group
(p = 0.15) or grading (p = 0.89).
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Survival

At the time of the analysis 11 patients had died, 92 patients
were still alive and 1 patient was lost to follow-up. Median
follow-up time was 44.8 months. Mean overall survival in
the complete cohort was 70.3 + 1.9 months. Eight deaths
occurred in the 3 X 5 Gy treatment group and three deaths
in the 4 X 5 Gy treatment group (p = 0.33). The only pre-
dictive factors for overall survival was age (p = 0.05).
Lymphadenectomy (p = 0.64), grading (p = 0.23), risk
group (p = 0.58), tumor stage (p = 0.16) and chemotherapy
(p = 0.46) were not significantly associated with overall
survival.

Of the 11 patients that had died, 6 patients died from
tumor-related causes and 5 from other diseases. Four
of the cancer-specific deaths took place in patients
treated with 3 X 5 Gy and two in patients treated with
4 x5 Gy (p = 0.76). Mean disease-specific survival
was 73.4 + 1.4 months. Grading (p = 0.05), risk group
(p = 0.04) and age (p < 0.01) were significantly associated
with disease-specific survival. There was no statistically
significant influence on cancer-specific survival for FIGO
stage (p = 0.98), lymphonodectomy (p = 0.45) or chemo-
therapy (p = 0.57). In a multivariate model none of the
factors remained significant.

Mean recurrence-free survival was 69.4 + 2.1 months.
No significant relationship between recurrence-free sur-
vival and radiation scheme (p = 0.12), risk group (0.16),
FIGO stage (p = 0.71), grading (p = 0.10), lymphonodec-
tomy (p = 0.73), age (p = 0.10) or chemotherapy (p = 0.53)
could be established.

Quality of life

Response rate to the questionnaire was 63% (n = 58).
Median age of patients that responded to the survey was
65 years (range 44-86). 81% (n = 47) of the patients com-
pleted questions on sexual interest and activity, while only
26% (n = 15) and 18% (n = 16) answered the question on
sexual enjoyment and sexual vaginal symptoms, respec-
tively. Other questions were answered by 95-100% of the
patients (n = 55-58). The median age of the patients that
responded to the questions on sexual activity, interest, enjoy-
ment and sexual/vaginal symptoms was 64 years (range
44-86 and 50-73, respectively).

Univariate analysis
Scores for the quality of life categories are displayed in
Table 1. There was no significant difference in quality of

life for the radiation groups (Table 1) or lymphadenectomy
(p = 0.97) in any of the categories.
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Four of the patients that responded to the survey had
received chemotherapy. Those patients presented signifi-
cantly higher symptom scales of tingling and numbness
(» =0.01) and lymphedema (p = 0.03).

Emotional functioning was significantly worse (p = 0.02)
in younger patients (< 70) compared to patients 70 years and
older (Fig. 1). Furthermore, they experienced higher symp-
tom scales of diarrhea (p = 0.01) and financial problems
(p = 0.03). Sexual activity was higher in patients older than
70 years (p = 0.05) (Fig. 2).

Metastatic recurrence (n = 3) was associated with signifi-
cantly worse global health status (p = 0.03), physical func-
tioning (p < 0.01) and role functioning (p < 0.01). Patients
with metastases had significantly higher symptom scales of
fatigue (p = 0.01), lymphedema (p = 0.02), poor body image
(p < 0.01), pain in the back and pelvis (p = 0.02), tingling
and numbness (p < 0.01) and muscular pain (p = 0.02). Only
one of the patients that responded to the survey had a local
recurrence.

Patients that did not complete brachytherapy treat-
ment reported higher symptom scales of pain (p = 0.05),
poor body imaging (p = 0.05) and tingling and numbness
(p =0.02).

Multivariate analysis
Multivariate regression was conducted to assess the

impact of radiotherapy scheme on quality of life. As in
the univariate model, no significant correlation between

El Patients < 70 years

150 -
Patients >70 years

s
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Fig. 1 Functioning scales comparing younger and older patients. A
high score for the functional scales represents a high level of func-
tioning
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Fig.2 Comparison of symptom scales between younger and older
patients symptom scales. A high score for the symptom scales repre-
sents a high level of symptoms or problems

RT scheme and any of the variables in the EORTC QLQ-
C30 questionnaire or EN24 module could be identified.
Higher symptom scales in the categories pain, poor body
imaging and tingling and numbness in patients that did
not complete brachytherapy treatment did not prevail in
the multivariate model.

In a multivariate regression analysis, metastatic
recurrence remained the single predictor for global
health status (p = 0.03), physical functioning (p < 0.01),
fatigue (p = 0.01), poor body image (p < 0.01) and pain
in the back and pelvis (p = 0.02). Symptom scales for
lymphedema and tingling and numbness were associ-
ated with metastatic recurrence (p = 0.01; p < 0.01) and
chemotherapy (p = 0.02; p < 0.01). Muscular pain was
significantly associated with chemotherapy (p < 0.01)
and metastatic recurrence (p = 0.01).

Younger age remained significantly associated with
emotional functioning (p = 0.02), diarrhea (p = 0.02),
and lower sexual activity (p = 0.03). Financial problems
were significantly associated with lower age (p = 0.02).

Secondary cancer

Eleven patients (10.6%) experienced a secondary cancer
after radiotherapy. None of these cancers was located in
the pelvis. There was no significant difference between
the radiotherapy groups (p = 0.31).

Discussion

The indications for adjuvant radiotherapy in endometrial
cancer have been examined by several studies identify-
ing a subset of patients in which the reductions of local
recurrences outweighed the side effects [4, 8, 13]. While
the effectiveness and quality of life of patients receiving
brachytherapy were studied in comparison to external-
beam radiotherapy, little is known about different dosing
schemes used for delivering brachytherapy to the vaginal
stump. In the PORTEC-II trial, two different concepts of
radiotherapy were included (21 Gy in 3 fractions high-dose
rate vs. 30 Gy low-dose rate) [7]. Other treatment regi-
mens are 24 Gy in six fractions, 22 Gy in four fractions,
40 Gy in four fractions in 5 mm tissue depth or 34 Gy in
four fractions at the vaginal mucosa [14-16]. Fayed et al.
retrospectively compared LDR brachytherapy with a total
surface dose of 60-70 Gy to HDR therapy with six frac-
tions of 2 Gy and found no significant difference [17].
Another retrospective analysis compared low-dose rate
radium brachytherapy to HDR brachytherapy and found
no significant difference in terms of effectiveness, but a
higher rate of late toxicities in the HDR group treated with
10-12 Gy per fraction. More than 50% of patients in this
study were treated with radiotherapy before surgery and
a number of patients did not receive hysterectomy at all.
Furthermore, EBRT was additionally applied in medically
fit patients and treatment with radium has become outdated
for various reasons [18]. As treatment has evolved over
the years, further studies are needed to compare modern
brachytherapy techniques among each other. To our knowl-
edge, no comparison of different HDR dosing schemes has
been evaluated so far. Brachytherapy is generally thought
to be well tolerated and to be associated with little late tox-
icity. The aim of this study was to compare two different
dosing schemes in terms of effectiveness (above all local
control) and patients’ quality of life.

We confirmed a high level of local control after vagi-
nal brachytherapy with a locoregional recurrence rate of
5.8% [5, 7]. Vaginal recurrence rate in the brachytherapy
group of three randomized trials was below 3%, whereas
it was 4.9% in our cohort. This may be attributed to the
higher risk profile of some of our patients which included
high-risk endometrial cancer patients. In the PORTEC-2
trial, the 5-year vaginal recurrence rate was 1.8% and 1.6%
for patients treated with brachytherapy and pelvic irradia-
tion, respectively. However, the study excluded patients
with serous and clear cell histology as well as patients
with FIGO stage II G3 cancers that demonstrate substan-
tially higher aggressiveness. A trial by Sorbe et al. that
included only low-risk endometrial cancer patients (endo-
metrioid histology, G1-2, FIGO IA-IB) reported a vaginal
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recurrence rate of 1.2% for patients treated with brachy-
therapy that did not significantly differ from the recur-
rence rate of 3.1% in patients without adjuvant therapy
[19]. Another study done by the same group comparing
external-beam radiotherapy plus brachytherapy versus
brachytherapy alone found a recurrence rate of 2.7% in
the brachytherapy group in a cohort of medium-risk endo-
metrial cancer patients defined as stage I, endometrioid
histology and one risk factor (G3, > 50% myometrial inva-
sion and nuclear grade 1-2) [20].

We did not observe a difference in local recurrence rates
between the three or four fractions of 5 Gy each. Argua-
bly, small patient numbers might have concealed minimal
differences in local control between the two fractionation
schemes. As the crude recurrence percentages (4.9% vs.
5.0%) were almost identical, this seems unlikely. Locore-
gional lymph node recurrence was observed in only one
patient, confirming the results of the PORTEC-I trial that
most pelvic recurrences occur in the vagina [8].

Metastatic recurrence was more common and occurred
in 7.7% of patients. One patient presented with both a local
and metastatic relapse. In this patient, prognosis will most
likely be defined by metastases, as prognosis after salvage
treatment for local relapse is favorable [4].

Three retrospective studies have compared the quality of
life of patients that underwent brachytherapy to endome-
trial cancer patients that did not undergo adjuvant treatment.
Damast et al. did not report a difference in sexual function-
ing in an evaluation of 205 patients 4-10 years after treat-
ment using the female sexual functioning index. Gastrointes-
tinal or urological symptoms were not evaluated. Prescribed
cumulative doses were 18-21 Gy [21]. Similar findings
were reported in a retrospective study by Becker et al. on
55 patients [22]. Another retrospective analysis comparing
16 patients after brachytherapy to a surgical control group
of 53 patients found higher rates of patients reporting prob-
lems in controlling their bowels. No differences in sexual
functioning were found [23]. In the light of these findings,
a difference in quality of life in our treatment groups was
improbable. However, in contrast to the above-mentioned
studies, this study used the recently developed EN24 module
that was specifically designed to measure quality of life in
endometrial cancer patients. Using this sensitive tool for the
evaluation of QoL, we found no difference between patients
that underwent brachytherapy with a cumulative dose of
20 Gy and 15 Gy, in sexual, urological or gastrointestinal
functioning. Scores from the QLQ-30 questionnaire in the
Becker et al. study were comparable to our findings [22],
whereas Quick et al. reported higher scores. This may be
due to the fact that patients with recurrent disease, patients
with stage III disease and patients with mental or physical
handicap were excluded from the study [23]. Quality of life
in our patient cohort was lower compared to the published
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data from the Portec-2 study. 36 months after therapy, the
global health status for example was 77.7 in the Portec-2
cohort, whereas it is 66.6 in this publication (p > 0.01).
Similar differences exist for physical, role, emotional, cog-
nitive and social functioning. Sexual symptom scales could
not be compared, as a different scoring manual was used.
Explanations for the higher quality of life may be the higher
age and lower recurrence rate in the Portec-2 cohort. Patient
selection may be another reason, as only patients with WHO
performance scores 0-2 were eligible and some preexisting
diagnoses were excluded [24].

Even though the additional fraction of 5 Gy did not influ-
ence quality of life, other factors did. Metastatic recurrence
at the time of the survey resulted in significant reductions
of global health status, physical functioning, role function-
ing and higher symptom rates of fatigue, lymphedema, poor
body image, pain in the back and pelvis, tingling and numb-
ness and muscular pain. The fact that metastasis reduces
patients’ quality of life is not surprising, but it is worth not-
ing that only three patients with metastases responded to
the survey. This emphasizes the crucial effect a metastatic
recurrence has on the quality of life, as absolute effects need
to be high to detect a significant difference in such a small
cohort. Chemotherapy resulted in higher rates of tingling
and numbness as well as lymphedema. The recently pub-
lished PORTEC-3 trial compared chemoradiotherapy to
radiotherapy alone in high-risk endometrial cancer patients
and found no benefit for stage I and II cancer patients. Our
analysis confirms the devastating impact chemotherapy has
on quality of life reported in the trial and demonstrates that
these differences remain long term [25].

Younger patients (< 70 years) had a significantly lower
emotional functioning scale and experienced higher symp-
tom scales of diarrhea and financial problems. While
younger patients are more likely to be financially depend-
ent on their employment, patients older than 70 years are
usually retired. Therefore, an occupational incapacity due
to the disease has more serious consequences on younger
patients leading to a higher perception of financial difficul-
ties. The diagnosis of endometrial cancer may influence
younger patients more than older ones, since they have a
higher life expectancy before treatment and usually have
more responsibilities toward their families (i.e., children,
etc.). Besides, sexual activity probably plays a bigger role
in their relationships. Therefore, treatment-related side
effects to this subject will have a greater impact on them.
This may explain the lower emotional functioning scale
in younger patients. The higher rate of sexual activity in
patients older than 70 years compared to younger patients
is surprising. A possible explanation may be that patients
over the age of 70 years that responded to this question
were the ones that were still sexually active, while oth-
ers might have regarded questions on their sexual life as
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irrelevant at their age. Furthermore, as the questionnaire
asks for a subjective evaluation whether the sexual activ-
ity was high or low, different perceptions of what high or
low sexual activity means may play a role. As the absolute
values on sexual enjoyment and sexual/vaginal symptoms
differ clearly between the age groups, the failure to show a
significant difference is most likely attributed to the small
number of patients that responded to these questions. The
reason for higher symptom scales of diarrhea in younger
patients is not yet explicable.

Due to its retrospective design, our study has several
limitations that should be discussed. First of all, quality of
life was assessed only at a certain time point after radio-
therapy. Therefore, no base values are available and state-
ment about the course of quality of life during treatment
and follow-up or any acute side effects cannot be made.
Furthermore, the number of patients included in this study
may not be enough to detect small differences in local
recurrence rates and quality of life. Especially, the number
of patients that responded to the questions determined to
identify vaginal symptom and influences on sexual behav-
ior was small. Since this is the area that receives the high-
est dose, symptoms in this area are the ones most likely
to occur. Hence, a difference in quality of life between the
treatment groups cannot be excluded.

Conclusions

Brachytherapy to the vaginal cuff is generally well toler-
ated. We did not observe a difference in local recurrence
or quality of life in patients that were treated with three
or four fractions of 5 Gy. Younger patients (< 70 years)
seem to experience greater reduction in quality of life due
to endometrial cancer diagnosis. Whether vaginal brachy-
therapy contributes to this impairment remains unclear.
Further prospective studies are needed to evaluate the
effect of dosing schemes on recurrence and quality of life.
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