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ABSTRACT: The purpose of this study was to evaluate the impact of adjuvant radiotherapy, in
terms of feasibility and activity, in women aged ≥ 75 years with endometrial cancer. From January
2000 to December 2009, 53 consecutive patients aged 75 years or older received an adjuvant treatment program after hysterectomy and bilateral salpingo-oophprectomy. Forty-three out of 53 patients received external radiotherapy and vaginal cuff brachytherapy. In 10 women, vaginal cuff
brachytherapy alone was delivered. Ten out of 53 received chemotherapy. Variables considered were
age, depth of myometrial infiltration and FIGO grade, co-morbidity, performance status, RT dose,
brachytherapy and chemotherapy. The mean age was 78.3 years (range 75-88 years). A total of 11.3%
of the patients had no co-morbidity, 58.6% mild, 28.3% moderate, and 1.9% had severe co-morbidities. All patients completed the planned radiation schedule. At a median follow-up of 53 months,
the 5-year overall survival rate was 72.3%. There was a better survival for patients with no or mild
co-morbidities (p < 0.0001). No difference in acute and late toxicity rates was found between patients
with different ACE-27 (Adult Comorbidity Evaluation-27) indexes and for different age. We conclude that compliance with adjuvant radiotherapy is good and rate of toxicity is acceptable in elderly patients. Patients with no or mild co-morbidities have a significantly better survival. Increasing
severity of co-morbidity may sufficiently shorten remaining life expectancy to cancel gains with adjuvant radiotherapy. Further prospective trials are needed to confirm these results.
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INTRODUCTION
Endometrial cancer (EC) is a disease typical of the
elderly, incidence data have shown that median age
at diagnosis is 62 years and 41.1% of patients were
diagnosed over 65 years1. This age-associated increase in incidence of EC, together with the ex-

pected rise in the number of elderly people, will
lead to a higher absolute number of elderly patients
with EC.
Furthermore, elderly women with EC have often
a poor prognosis, this is thought to be related to
more aggressive histologies and less aggressive use
of treatment2,3. In addition to the prognostic signif-
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icance of age, a number of studies have suggested
that elderly women with EC receive less aggressive
treatment than their younger counterparts4,5.
As reported by randomized clinical trials, hysterectomy plus radiotherapy (pelvic radiotherapy
and vaginal cuff brachytherapy) is the standard
treatment when a deep invasion of the myometrial
or grade 3 tumor is present, especially in women
under 60 years6. Postoperative irradiation is a safe
and well-tolerated treatment that can achieve a good
local control in high risk endometrial carcinoma.
Despite the importance of age in influencing
outcome for EC, the management of elderly patients appears controversial and some more the
management of older (age ranged 75-84) and the
oldest7 women (> 85). Moreover, elderly patients
are an extremely heterogeneous population as regards co-morbidity. Subjects can vary from very
fit to not being able to live independently due to
co-morbidities. It is not so clear whether the toxicity of treatment is justified by the level gained as
measured by life prolongation and whether comorbidities can influence the acute and late toxicities due to an active treatment. Nevertheless,
female patients who have reached their 80th year
still have a mean life expectancy of nine years8.
In order to clarify this issue, we decided to analyze retrospectively, whether older and oldest cancer
patients could benefit from an adjuvant radiotherapy regimen routinely used in younger patients.
PATIENTS AND METHODS
Patient characteristics
The data were collected from 53 patients aged over
75 years that received postoperative radiotherapy in
our radiotherapy department for endometrial cancer
re-staged to be FIGO (Féderation Internationale de
Gynécologie et d’Obstétrique) Stage IA, IB or II9,
between January 2000 and December 2009. In all
woman, the clinical workup included a detailed
medical history, physical examination, routine blood
work, chest X-ray and CT abdomen/pelvis. Pelvis
MRI was performed at the discretion of the treating
gynecologic or radiation oncologist.
Patient characteristics are summarized in Table
1. The analyzed patients had a performance status
≥60 and a life expectancy of longer than 3 months.
The ACE-27 was retrospectively used to take into
account co-morbidities10-12. The co-morbidity scores
were assigned without having any information regarding the outcome of the patient. In the presence of
more than one co-morbidity related to an organ system the one with the highest severity was counted.
The patients were divided in four subgroups: “no”,
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“mild”, “moderate” and “severe” co-morbidities.
Furthermore, the patients were grouped in three age
groups: 75-80, 80-85 and > 85 years of age.
All women underwent surgical staging and treatment with total abdominal hysterectomy, bilateral
salpingo-oophorectomy and peritoneal cytology
analysis according to institutional policy. This study
has been approved by local ethical committee.
Adjuvant treatment
Forty-three patients had a conformal whole pelvis
radiotherapy with 6-15 MV photon beams using CTassisted three-dimensional treatment planning (Pinnacle™) and vaginal cuff brachytherapy. External
radiotherapy was delivered when deep invasion of
the myometrial muscle (50% of the depth) or grade
3 tumor with myometrial invasion is present. The
median pelvic dose was 45Gy in1.8-Gy daily fractions, dose was prescribed according to the ICRU 50
(International Commission on Radiation Units &
Measurements,1993) guidelines. In these patients, a
boost with brachytherapy was delivered in two or
three fractions of 5-7 Gy. Instead, vaginal cuff
brachytherapy alone was delivered in 4 women
staged IA G3 and 6 IBG2, in these patients a dose of
21 Gy was delivered in 3 fractions. For the
brachytherapy treatments, MicroSelectron highdose-rate (HDR) machines with an iridium source
(Ir-192) was used. Plastic vaginal cylinders with diameters of 20, 25, or 30 mm were used as standards.
The diameter of the cylinder was individually chosen
to ensure good contact between the surface of the applicator and the vaginal mucosa. Only 10 (9.4%)
women received chemotherapy with carboplatinbased schedule because they had an uterine papillary
serous carcinoma. All treatments were given on an
outpatient basis. During the treatment, patients were
monitored for radiotherapy-related toxicities. Acute
morbidity was classified according to WHO criteria13 and recorded weekly during radiation. In endometrial cancer treatments the most common acute
side effects are gastrointestinal (diarrhea graded from
0 to 4), genitourinary (urinary frequency/urgency
graded from 0 to 3) and cutaneous complications
(graded from 0 to 4).
Follow-up and restaging
According to our policy, we evaluate EC patients
at 3-month intervals for 2 years and every 6 months
thereafter for a total of 5 years. All analyzed study
patients received at least two follow-up visits. Evaluations consisted of physical and pelvic examination, complete blood cell counts and blood
chemistry exams including CEA and Ca125 level
at every follow-up visit, PAP smears and abdomi-
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nal/pelvis CT after six months from radiotherapy
and then annually. Local relapse was defined as relapse in the pelvis. Distant metastasis was defined
as failure beyond the local area. Furthermore, during follow-up examinations, late effects were
recorded according to NCI-EORTC criteria14.
Statistical analysis
The primary endpoint of the study was overall survival. The secondary end-points were: (a) acute
and late toxicity rate, (b) disease-free survival and
(c) local recurrence and metastases during followup. The Kaplan-Meier method15 was used to estimate survival, late toxicity rate, local recurrence
and metastases. Differences in the survival and late
toxicity rate were assessed by the log-rank test.
The observed survival time was the interval between diagnosis and death or the final follow-up.
For overall recurrence, the tumor-free time was the
interval between no evidence of neoplastic disease

1-month after treatment and the appearance of the
tumor. In this analysis, the follow-up of patients
dying without recurrence was censored at the time
of death, and these patients were classified as disease-free. An actuarial method was employed to
estimate the occurrence of late side effects in relation to time; the late side effect free time was the
interval between no evidence of late side effects
three months after the radiotherapy. The Cox
model16 was used to identify the risk factors for
overall survival, cancer-free survival, and occurrence of late complications.
The following variables at baseline, considered
for survival univariate analysis, were: age, depth of
myometrial infiltration and FIGO grade, co-morbidity, performance status, RT dose, brachytherapy
and chemotherapy. We also considered the rate of
acute side effects analyzing the late effects. All
analyses were conducted with SPSS vers.13.0
(SPSS for Windows, Rel. 13.0 2004. SPSS Inc.,
Chicago, IL, USA).
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RESULTS

apy. Ten out of 53 received chemotherapy. All patients completed the planned treatment.

Features of patients at baseline
All patients were eligible for the analysis. Fifteen
out of 53 women (28.3%) were over 84 years old,
10 (18.9%) ranged between 80-84 years and 28
(52.8%) between 75-79 years. Patient and treatment characteristics are shown in Table 1. In this
cohort, stage IB in 49.1% and stage II in 43.2%,
respectively, whereas stage IA was observed in
7.5% of women. In 47 (88.7%) patients at least one
co-morbidity was observed (Table 2). The patients’
classification of co-morbidities according to ACE27 index was 0 in 6 (11.3%) patients, 1 in 31
(58.6%), 2 in 15 (28.3%), and 3 in 1 (1.9%) patients, respectively. The Karnofsky performance
score was: 60, 70-80 and > 90 in 7 (13.2%), 32
(60.4%) and 14 (26.4%) patients, respectively.
Forty-three patients received an adjuvant radiotherapy with a 45 Gy dose with conventional fractionation (1.8 Gy die/ 5 days/week) and
brachytherapy boost (10-12 Gy in 2 fractions). Ten
patients (9.4%) received only vaginal brachyther-
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Follow-up
The median follow-up was 53 months, with a
range of 12-120 months. At the time of statistical
analysis, 17 patients (32.1%) were dead, 6 of
whom (11.3%) due to cancer relapse. Globally, the
actuarial overall survival rate at 60 months was
72.3% (Figure 1a). Survival was longer among patients with no or mild co-morbidities (89% at 60
months) than among those with moderate or severe
co-morbidities (31.3% at 60 months; p < 0.0001
by log-rank test) (Figure 1b). The results of the
univariate analysis are shown in Table 3. The multivariate Cox model included age, ACE-27 index,
depth of myometrial infiltration, and FIGO grade,
stage, PS, RT dose, brachytherapy and chemotherapy for all models. For overall survival, the final
multivariable Cox model maintained an ACE-27
index value equal or higher than 2 (HR 6.585; 95%
CI = 2.216-19.567, p < 0.001).
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Figure 1. Overall survival curve for all 53 women evaluated (a) and in figure (b) overall survival distribution by ACE-27 value.

Twelve patients (22.6%) experienced macroscopic tumor recurrence. The distribution of recurrence was as follows: 9 (17%) local recurrences and
3 (5.7%) systemic recurrences. The actuarial local
recurrences free survival rate at 5-years was 82.7%
(Figure 2a), while the actuarial metastases free survival rate was 96.1% at 5-years (Figure 2b). The actuarial disease-free survival at 60 months was 90%.
Treatment safety
acute toxicity
The main toxicity was diarrhea that occurred in 39
patients (73.6%): 31 (58.5%) had grade 1 and 8 patients (15.1%) experienced grade 2 diarrhea. Urinary and skin were the second most toxicities, but

without grade 3 cases. None of the baseline variables analyzed was significantly associated with
the occurrence of acute toxicity.
Late toxicity
Ten patients (18.9%) developed a late toxicity
given the variable risk of developing a late effect;
an actuarial method was employed to estimate the
occurrence of late side-effects in relation to time.
The most frequent late toxicity was rectal G1 in
16.9% of subjects. The late side-effects-free survivals were 78.7% at 60 months (Figure 3). No significant differences were found among the three
age-groups. There was no relationship between
acute toxicity rate and development of late toxicity (p = 0.815).
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Figure 2. Local recurrences (a) and metastases (b) free survival for all 53 patients evaluated.

DISCUSSION
Endometrial cancer carry out a poor prognosis in
elderly women, an increased rate of aggressive
tumor histology, increased tumor grade, and deep
myometrial invasion is demonstrated3,17. Large, unselected endometrial cancer databases4,5 show that
survival decreased incrementally with advancing
age. Therefore, chronological age has been proposed as a independent risk factor18.
Nevertheless, it is not so clear if the poor prognosis is related to tumor characteristics or to a diagnosis in advanced stage disease or to substandard
treatments.
In fact, for many years, it was thought that elderly patients were less tolerant to cancer treatment
than younger patients. Surgery plus postoperative

Figure 3. Late complication-free survival.

6

radiotherapy is recommended as the standard of
care for women with high risk EC. However, a
substandard approach is delivered to elderly
women. Ahmed et al4 found that surgery for early
EC was performed less often with increasing age,
from 90% in patient’s age 75-84 years to 76% in
age 75-95 years. In the study of Truong et al5,
postoperative radiotherapy rates, in patients stage
I EC with > 50% myoinvasion, varied widely by
age from 97% (age 65-74 years) to 74% (age > 75
years), age rather than PS or comorbidity was
found to be the major reason for non-standard
management in elderly patients. However, no significant difference was found in treatment tolerance for surgery and radiotherapy. In the study of
Vaknin et al19, the morbidity of hysterectomy elderly women appears to be acceptable. Toxicity for
pelvic radiotherapy was studied by Pignon et al20
and in the subgroup of patients with endometrial
cancer, the probability to suffer from > grade 2
side-effects was not significantly different between the age-groups. In contrast, randomized
clinical trials clearly demonstrated that elderly
high-risk patients who were treated with adjuvant
RT had a favorable outcome, suggesting a beneﬁt
to adjuvant RT in these women6,21. Despite the efficacy and safety of surgery and adjuvant radiotherapy, elderly women with EC are less likely to
receive a complete treatment program. The consequences of this substandard approach were that
the proper role of potentially curative therapy in
the treatment of older and oldest EC women remained a question issue in geriatric oncology. Furcompared
thermore,
Fleming
et
al22
retrospectively 338 patients in two groups based
on age at diagnosis, who underwent surgery and
adjuvant radiotherapy, also evaluated according

POSTOPERATIVE RADIOTHERAPY AND COMORBIDITY ASSESSMENT

co-morbidity, and concluded that age ≥ 70 years
alone may not be a significant variable affecting
overall survival in patients with early stage EC.
Aim of the present study was to analyze our experience in the use of adjuvant radiotherapy applied routinely in older and oldest EC patients. The
crude overall survival and disease specific survival
at 5-years were respectively 72.3% and 90%.
These rates are similar to those of published
phase 3 trials6,21, and the old age was not a significant prognostic factor for survival in our study.
Consequently, we believe that an evaluation of
co-morbidities in a group of older patients could
help in elucidating the prognostic effect of each
factor. Multiple co-morbidities are common in elderly cancer patients and can affect cancer stage at
presentation and survival23. Co-morbidities were
retrospectively classified applying ACE-2710 to the
case notes of patients receiving radiotherapy for
endometrial. The ACE-27, a validated chart-based
co-morbidity index, was especially created to describe co-morbidity for patients with cancer. We
found high frequency of co-morbidities (88.7%) in
this series of older patients; however, the severity
of disease as measured by ACE-27 was mild in
most cases (58.5%). The most frequent co-morbidities were cardiovascular diseases (hypertension, congestive heart disease, arrhythmia, and
myocardial infarction), diabetes mellitus, gastrointestinal and respiratory diseases, and renal insufficiency, which are common in geriatric
populations.
In our study, none or mild co-morbidity assessed by ACE-27 score emerged as an independent predictor for better survival upon multivariate
analysis. This finding suggested that if co-morbidity could be compensated (generally a mild comorbidity), then the patient would receive the
standard treatment offered to patients without comorbidities. The increasing severity of co-morbidity may sufficiently shorten the remaining life
expectancy minimizing or negating the benefit of
adjuvant radiotherapy. Furthermore, the ACE-27
index was not statistically associated with diseasefree survival or recurrence in the multivariate
analysis.
Our findings suggested the prognostic importance of co-morbidities and the potential value of
including them in clinical studies in which overall
survival is relevant. Overall, the present paper supports the opinion that radiotherapy after surgery
can also be applied in elderly patients with EC
owing to the well-tolerated toxicities and compliance. In all patients, the planned treatment was delivered and radiotherapy induced acute side effects
in a high rate were as follows: diarrhea, nausea,
urinary and skin complications. However, these

rates were acceptable since patients suffered
mainly from grade 1 toxicities, which can be managed successfully. No subjects had a toxicity level
> grade 2. There is no evidence of increase of acute
side effects regards radiotherapy, chemotherapy,
co-morbidity and age. Delivering conformal radiation therapy routinely used in endometrial cancer
women confers high doses to tumor target volumes
in most elderly patients with a good or acceptable
tolerance. An overall actuarial late complicationfree survival of 77.6% at 60 months was found.
The present study encompassed all types of late effects graded from 1 to 4. Globally, the late tolerance of elderly patients was not different from
results in younger age groups, and as reported by
our previous experience in this particular setting2426
. Moreover also the cancer-related fatigue was acceptable27-29.
CONCLUSIONS
Our data showed that adjuvant radiotherapy after
hysterectomy and bilateral salpingo-oophorectomy
also maintains its activity and feasibility in elderly
EC patients. It is difficult to determine a standard
therapy for elderly patients based only on chronological landmarks, as the effects of aging depend
on the individual. It is very important to assess comorbidities with their severity in order to develop
patients-tailored treatments. Whenever possible
and appropriate, elderly women, correctly stratified for co-morbidity, should be allowed and encouraged to participate in clinical studies.
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