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Abstract
Background: To investigate the treatment outcomes, prognostic factors for survival and toxicities in patients older than 65
years with cervical cancer who underwent definitive radiotherapy/chemoradiotherapy and compare the treatment outcomes
between the older elderly (≥75 years) and younger elderly (65–74 years) patients. Methods: The clinical records of 458
patients with cervical cancer were retrospectively reviewed. There were 365 (79.7%) patients who received concurrent
chemoradiotherapy and 93 (20.3%) patients who received radiotherapy alone. Radiotherapy was in the form of external beam
radiotherapy followed by brachytherapy. Clinicopathological factors and treatment strategies were compared between the two
age groups. Results: The median age was 71 years (range: 65–91 years). 71% of patients were in the younger elderly
group while 29% were in the older elderly group. Concomitant chemotherapy and brachytherapy were more commonly
applied to these patients. Median follow-up was 48 months. The overall survival rate was significantly lower in patients
in the older elderly group. The 5-year survival rate was 67.3% in the younger age group compared to 46.1% in the older
elderly group. Patients demonstrated statistically significantly higher overall survival rates with chemoradiotherapy compared
to radiotherapy alone in both age groups. In multivariate analysis, treatment response and lymph node involvement were
found to be significant independent prognostic factors for overall survival, cancer-specific survival, distant metastasis-free
survival and disease-free survival. Performance status was found to be an additional factor for overall survival and disease-
free survival. The type of treatment, whether chemoradiotherapy or radiotherapy alone and agewere also found to be significant
independent prognostic factors for overall survival. Conclusions: A curative treatment approach in the geriatric group with
locally advanced cervical cancer results in high survival rates with a low toxicity profile. In patients whose health status
permits, definitive chemoradiotherapy followed by brachytherapy is considered appropriate.
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1. Introduction

Cervical cancer is the fourth most common malignancy in
women and remains a leading cause of cancer-related morbid-
ityworldwide [1, 2]. With increasing population size and rising
life expectancy, more women over the age of 65 years are being
diagnosed, often at more advanced stages and with higher rates
of comorbidities and overall poorer health status [3, 4]. As a
result, they may receive less curative treatment due to reduced
tolerance. Still, research has shown that older women who un-
dergo curative treatment can achieve survival rates comparable
to those of younger women, although toxicities, particularly
those related to radiotherapy (RT) and/or chemotherapy (CT),
are more frequent in older patients [5, 6].
For early-stage cervical cancer, treatment options include

surgery or definitive RT with brachytherapy (BRT), while
chemoradiotherapy (CRT) is considered the standard for lo-
cally advanced disease [7]. Concurrent CRT (CCRT) has
been shown to reduce local and distant recurrence, delay dis-
ease progression, and improve disease-free survival (DFS)
compared with RT or CT alone [8]. However, the role of
concurrent CT in older patients remains debated. Some stud-
ies have suggested that CCRT offers no significant survival
benefit in this group [9], while others report similar outcomes
for younger cohorts, aside from increased non-hematological
toxicities [10]. Despite their higher burden of comorbidities
and frailty, older patients have been shown to tolerate standard
regimens for gynecological cancers [11]. Moreover, age alone
may play a less decisive role in prognosis, and treatment
intensity is best determined by overall health status rather than
chronological age [12].

The aim of this study was to evaluate survival outcomes,
treatment efficacy, and toxicities in patients aged ≥65 years
with cervical cancer who underwent definitive CCRT or RT
alone. A further objective was to assess whether treatment
strategies and prognosis differed between those aged 65–75
years and those aged >75 years.

2. Methods

2.1 Study design

In total, 528 patients were initially identified across the par-
ticipating centers. Patients who did not complete treatment,
lacked follow-up data, or received only palliative radiation
doses were excluded. Patient data were retrospectively col-
lected from medical records. Only patients under follow-up
were included. Treatment response was assessed at the first
follow-up visit, and toxicity was scored based on documented
clinical records. Ultimately, we conducted a retrospective
analysis of 458 patients aged ≥65 years with cervical cancer
who underwent definitive CCRT or RT alone between Jan-
uary 2007 and December 2021 at 17 participating hospitals.
This study was approved by our institution’s ethics committee
(Ethics no. 09.2022.840). We collected demographic, clinical,
pathological, and treatment characteristics of patients with
histologically confirmed cervical carcinoma. The exclusion
criteria were prior surgery, CT, or RT for cervical carcinoma,
as well as evidence of distant metastasis (DM). Performance
status was assessed using the Eastern Cooperative Oncol-
ogy Group scale. Disease staging followed the International
Federation of Gynecology and Obstetrics 2018 system [13],
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based on gynecologic examination, pelvic magnetic resonance
imaging (MRI), and fluorodeoxyglucose positron emission
tomography/computed tomography (PET-CT) findings.

2.2 Treatment characteristics
All patients received RT using three-dimensional (3D) con-
formal RT, intensity-modulated RT, or volumetric modulated
arc therapy. External beam RT (EBRT) was delivered to the
pelvic lymphatics, uterus, vagina, and parametrial regions,
primarily following the Radiation Therapy Oncology Group
contouring guidelines [14]. In cases where imaging revealed
paraaortic lymph node metastasis, the paraaortic and para-
caval lymphatics were also included. The prescribed EBRT
dose was 45–50.4 Gy with conventional daily fractionation.
Metastatic lymph nodes received a boost to 54–64 Gy, ad-
ministered through either sequential or simultaneous integrated
boost techniques. BRT was delivered at high dose rates, with
target volume delineation guided by the Groupe Européen de
Curiethérapie—European Society for Radiotherapy and On-
cology recommendations [15]. Brachytherapy was considered
based on clinical judgment, and was not performed if the pa-
tient declined, had contraindications, or if the tumor response
was insufficient. Concurrent CT consisted of cisplatin (25–40
mg/m2 weekly). Carboplatin (area under the curve (AUC) 2
weekly) was administered in cases of renal insufficiency.
During follow-up, patients were evaluated every 3 months

for the first 2 years, then at 6- to 12-month intervals for the
next 3 years. Three months after RT, pelvic MRI was per-
formed for response assessment, and PET-CT was used when
disease persistence was suspected. If persistence was con-
firmed, pathologic verification was obtained by tumor biopsy.
After 5 years, evaluations were carried out annually. Each
follow-up visit included a routine physical and gynecological
examination. Imaging studies such as thoracic, abdominal, and
pelvic CT, MRI, or PET/CT were performed when recurrence
was suspected.
Acute toxicities were defined as events occurring within 90

days from the start of RT, whereas late toxicities referred to
those occurring thereafter. Both acute and late toxicities were
graded using the Common Terminology Criteria for Adverse
Events v4.0.

2.3 Statistical analysis
Given its retrospective design, this study included all 458 geri-
atric patients with cervical cancer available during the study
period, of whom 133 were aged≥75 years. No formal a priori
sample size calculation was performed; however, a post-hoc
power analysis based on 200 observed events and a hazard ratio
of 1.88 for the age-based comparison (≥75 vs. 65–74 years)
indicated approximately 98% power, which confirmed that the
sample size was sufficient to detect significant differences and
to support the robustness of the findings.
For analysis, patients were divided into two groups using

a cut-off age of 75 years: a younger elderly group (65–74
years) and an older elderly group (≥75 years). Clinical and
pathological factors between groups were compared using the
χ2 test or Student’s t-test. Survival was calculated from
the date of biopsy. Survival estimates were generated using

the Kaplan-Meier method, and differences between groups
were assessed with the log-rank test. Multivariate analysis
was performed with a Cox proportional hazards model. All
statistical analyses were carried out using SPSS v22.0 (SPSS
for Windows, IBM Corp., Armonk, NY, USA). Significance
was evaluated using a threshold of p < 0.05.

3. Results

3.1 Patients
In total, 458 patients were evaluated. Their median age was
71 years (range: 65–91 years). Of these, 325 patients (71%)
were in the younger elderly group and 133 (29%) in the older
elderly group (Table 1).
Most patients received external pelvic RT. Only 42 patients

(9.2%) with stage IIIC2 disease underwent RT to both the
pelvis and the paraaortic/paracaval region. Among these, 33
(10.2%) were in the younger elderly group and 9 (6.8%) in the
older elderly group (p = 0.16).
Boost to pathological lymph nodes was administered in 97

patients (21.3%) in either the pelvic or paraaortic-paracaval
region. The total dose to pathological nodes ranged from 54
to 64 Gy. A simultaneous integrated boost was given to 64
patients (14%), while the remaining patients received the boost
sequentially.
High-dose-rate BRT was delivered to 415 patients (90.6%).

The median fraction dose was 6.5 Gy (range: 4–10 Gy), with
a median of four fractions (range: 1–5). Forty-three patients
(9.4%) were unable to undergo BRT; instead, a boost to the
primary tumor area, including the cervix, was delivered with
EBRT. BRT could not be performed in 17 younger elderly
patients (5.2%) and 26 older elderly patients (19.5%) (p <

0.001).
A total of 161 patients (35.2%) completed the entire treat-

ment course within 8 weeks. This group included 108 younger
elderly patients (33.2%) and 53 older elderly patients (39.8%)
(p = 0.38). The median total treatment duration was 9 weeks
in both age groups, with no significant difference between
groups.
CCRT was administered to 365 patients (79.7%): 326

(89.3%) received cisplatin and 39 (10.7%) carboplatin.
Among the younger elderly group, 87.7% completed CRT as
planned, compared with 60.2% in the older elderly group (p =
0.03). A comparison of the number of CT cycles showed that
232 younger elderly patients (71.4%) received at least four
cycles, versus 57 patients (42.9%) in the older elderly group
(p = 0.25).

3.2 Oncological outcomes
The median follow-up was 48 months (range: 6–243 months).
At the last follow-up, 258 patients (56.5%) were alive, and 200
patients (43.5%) had died, of whom 92 (20.1%) had died of
their disease. In the younger elderly group, 60 patients (18.5%)
died of cervical cancer, compared with 32 patients (24.1%) in
the older elderly group (p = 0.07). Mortality from causes other
than cervical cancer was significantly higher in the older group
than in the younger group (33.8% vs. 18.4%, p < 0.0001).
The clinical complete response rate after therapy was higher
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TABLE 1. Patient, tumor, and treatment characteristics and results of univariate analysis.

Characteristics Entire cohort
(n = 458) (%)

Younger elderly
(n = 325) (%)

Older elderly
(n = 133) (%) p

Age, yr (median, range) 71 (65–91) 68 (65–74) 77 (75–91) <0.0001
Comorbidity

Yes 308 (67.2) 213 (65.5) 95 (71.4)
0.66No 104 (22.7) 81 (24.9) 23 (17.3)

Unknown 46 (10.1) 31 (9.6) 15 (11.3)
Performance status

0–1 412 (90.0) 306 (94.4) 105 (78.9)
<0.0001

2–3 46 (10.0) 19 (5.6) 28 (21.1)
Hemoglobin

≤10 67 (14.6) 41 (12.6) 26 (19.5)
0.21>10 345 (75.3) 249 (76.6) 96 (72.2)

Unknown 46 (10.1) 35 (10.8) 11 (8.3)
Histopathology

Squamous cell carcinoma 415 (90.6) 301 (92.6) 114 (85.7)

0.029Adenocarcinoma 22 (4.8) 12 (3.7) 10 (7.5)
Adenosquamous cell carcinoma 9 (2.0) 5 (1.5) 4 (3.0)
Others 12 (2.6) 7 (2.2) 5 (3.8)

Tumor size
≤4 cm 190 (41.5) 128 (39.4) 62 (46.6)

0.001>4 cm 252 (55.0) 183 (56.3) 69 (51.9)
Unknown 16 (3.5) 14 (4.3) 2 (1.5)

PET/CT SUVmax
<12.5 117 (25.5) 83 (25.5) 34 (25.6)

0.35≥12.5 215 (46.9) 160 (49.2) 55 (41.4)
Unknown 126 (27.6) 82 (25.3) 44 (33.0)

FIGO stage
IB–IIA 74 (16.2) 46 (14.2) 28 (21.1) 0.1
IIB–IVA 384 (83.8) 279 (85.8) 105 (78.9)

Lymph node metastasis
Yes 172 (37.6) 128 (39.4) 44 (33.1)

<0.0001
No 286 (62.4) 197 (60.6) 89 (66.9)

Treatment
Radiotherapy 93 (20.3) 40 (12.3) 53 (39.8) 0.003
Concurrent chemoradiotherapy 365 (79.7) 285 (87.7) 80 (60.2)

Brachytherapy
Yes 415 (90.6) 308 (94.8) 107 (80.5)

<0.0001
No 43 (9.4) 17 (5.2) 26 (19.5)

Duration of radiotherapy
≤8 wk 161 (35.2) 108 (33.2) 53 (39.8) 0.38
>8 wk 297 (64.8) 217 (66.8) 80 (60.2)

EBRT dose
<50.4 Gy 226 (49.3) 161 (49.5) 65 (48.9) 0.43
≥50.4 Gy 232 (50.7) 164 (50.5) 68 (51.1)

Treatment Response
Complete 367 (80.2) 270 (83.1) 97 (72.9)

<0.0001Partial 68 (14.8) 45 (13.8) 23 (17.3)
Unresponsive 15 (3.3) 7 (2.2) 8 (6.0)
Unknown 8 (1.7) 3 (0.9) 5 (3.8)

PET: Positron emission tomography; CT: Computed tomography; FIGO: The International Federation of Gynecology and
Obstetrics; EBRT: External beam radiotherapy; SUVmax: Maximum standardized uptake value.
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in the younger elderly group than in the older group (83.1% vs.
72.9%, p < 0.0001). Survival rates according to age groups
are presented in Table 2. For all patients, the 5-year overall
survival (OS) and cancer-specific survival (CSS) rates were
61.6% and 77.5%, respectively. The 5-year OS was 67.3%
in the younger elderly group and 46.1% in the older elderly
group (p < 0.0001). The 5-year CSS was 80% in the younger
group and 71.1% in the older group, but this difference was not
significant (p = 0.77).
Ninety-three of the 458 patients did not receive concurrent

CT. Among the younger elderly patients, 40 (12.3%) treated
with RT alone had a 5-year OS of 53.3%, comparedwith 68.8%
in the 285 patients (87.7%) who received CCRT (p = 0.157).
In the older elderly group, 53 patients (39.8%) treated with
RT alone had a 5-year OS of 32.4%, whereas the 80 patients
(60.2%) who received CCRT achieved a survival rate of 55.3%
(p= 0.001) (Fig. 1). The 5-year CSSwas 71.3% in older elderly
patients who received CRT and 80.6% in the younger elderly
group, with no significant difference (p = 0.285). Similarly,
5-year DFS and local control rates did not differ significantly
between the two age groups when both received CRT. Among
patients who received CRT, the 5-year locoregional control
rate was 90.6% in the younger group and 92.9% in the older
group (p = 0.532). Among those who received CRT followed
by BRT, the 5-year locoregional control rate was 91.3% in the
younger group and 92.2% in the older group (p = 0.481). In
this subgroup, the 5-year DFS was 77.3% in both age groups
(p = 0.551).
Local recurrence (LR) occurred in 32 patients (7%), includ-

ing 25 younger elderly patients. DM developed in 81 patients
(17.7%), 54 of whomwere in the younger elderly group. There
was no significant difference in LR or DM rates between age
groups. The most common isolated organ metastasis was lung
metastasis, found in 26 patients (33.3%), followed by liver
metastasis in 6 patients (7.7%). Multiple organ metastases
occurred in 29 patients (37.2%), and other organ metastases
in 20 patients (21.8%).

3.3 Prognostic factors

In the univariate analysis, factors that significantly affected OS
and CSS included performance status, tumor size, histopathol-
ogy, presence of lymph node metastases, treatment response,
and application of BRT. Age and type of treatment were also
significant for OS. Significant factors affecting DFS, DM-free
survival (DMFS), and LR-free survival (LRFS) included treat-
ment response, performance status, tumor size, histopathology,
and lymph node metastases.
In the multivariate analysis, independent prognostic factors

for both OS and CSS included treatment response and lymph
node status. Age, performance status, and type of treatment
were also significant for OS (Table 2). No response to treat-
ment, lymph node metastasis, and poor performance status
were significant factors for DFS. Non-squamous histopathol-
ogy, lack of treatment response, and presence of lymph node
metastasis were significant prognostic factors for DMFS (Ta-
ble 2).

3.4 Toxicity assessment
Acute and chronic toxicity rates for all patients are shown
in Fig. 2. No significant differences were observed in acute
or late complications between age groups. All patients were
evaluated for acute toxicity. No grade 3 toxicity occurred in
patients treated with RT alone. Among the younger elderly
who underwent CRT, grade 3 acute gastrointestinal toxicity
was observed in seven patients (2.2%): proctitis in two pa-
tients, diarrhea in four patients, and vomiting in one patient. In
addition, one younger elderly patient (0.3%) developed grade
3 cystitis during CRT. In the older elderly group, no grade 3
gastrointestinal or genitourinary toxicity was observed. Grade
3–4 hematological toxicity developed in 16 patients (6.8%)
who underwent CRT; 12 were in the younger elderly group
and 4 in the older elderly group.
Late severe gastrointestinal toxicity was observed in six

patients (1.9%), all in the younger elderly group. Radiation
proctitis occurred in three patients receiving CRT and two
patients receiving RT, while a rectovaginal fistula developed in
one patient receiving CRT. Late cystitis was observed in three
younger elderly patients (0.9%) treated with CRT.

4. Discussion

In this study, we observed that among patients with cervical
cancer, those older than 75 years had lower OS rates than
those younger than 75 years. However, in the multivariate
analysis, age itself was not identified as a significant prog-
nostic factor for CSS, DFS, or DMFS. As expected, mortality
due to causes other than cervical cancer was significantly
higher in the older group than in the younger group (33.8% vs.
18.4%). In both age groups, patients who received standard
CRT followed by BRT demonstrated better survival outcomes,
with no significant differences in local control or DFS rates
between the two age groups when treated with the standard
approach. Nevertheless, administration of CRT and BRT was
significantly lower among patients in the older elderly group.
Only a limited number of studies have examined the role of

definitive RT in older patients with locally advanced cervical
cancer. Previous studies focusing on patients aged 65 years
or older are summarized in Table 3 (Ref. [10, 16–26]); most
were retrospective in design, often involving conventional RT
[10, 16–26]. Reported 2- to 5-year OS rates in these studies
ranged between 31% and 82%, depending on stage.
In our retrospective cohort, the 5-year OS rate was 61.6%

for the entire geriatric population, with 67.3% in the younger
elderly group (65–74 years) and 46.1% in the older elderly
group (≥75 years). These findings are consistent with prior
reports, including those by Mitchell et al. [17] (46% OS for
≥70 years), Sakurai et al. [19] (33% OS for ≥80 years),
Ikushima et al. [21] (49% OS for 75–92 years), and Sarma
et al. [26] (55.9% OS for 75–85 years). Differences across
studies may reflect variations in patient selection, stage distri-
bution, treatment techniques, and follow-up duration. Overall,
our results are comparable with those in the literature and
reinforce the evidence that advanced age is associated with a
poorer prognosis in cervical cancer.
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Characteristics Overall survival Cancer-specific survival Disease-free survival Distant metastasis-free survival

HR (95% CI) p value HR (95% CI) p value HR (95% CI) p value HR (95% CI) p value
Age 1.32 (1.01–1.92) 0.042 1 (0.64–1.71) 0.83 0.61 (0.37–1.00) 0.052 0.88 (0.51–1.52) 0.66
Performance status 1.91 (1.23–2.97) 0.004 1.8 (0.96–3.39) 0.067 2.21 (1.25–3.92) 0.006 1.62 (0.83–3.17) 0.15
Tumor size 1.22 (0.89–1.66) 0.20 1.12 (0.70–1.80) 0.62 1.30 (0.82–2.00) 0.25 1.62 (0.95–2.76) 0.074
Histopathology 1.02 (0.81–1.27) 0.85 1.12 (0.85–1.49) 0.40 1.22 (0.95–1.57) 0.11 1.36 (1.03–1.80) 0.028
Lymph node metastases 1.77 (1.31–2.39) <0.0001 1.85 (1.19–2.88) 0.006 1.72 (1.14–2.61) 0.01 2 (1.31–3.35) 0.002
Type of treatment (RT or CRT) 0.53 (0.38–0.74) <0.0001 0.75 (0.44–1.26) 0.28 0.78 (0.47–1.29) 0.34 0.81 (0.46–1.44) 0.49
Brachytherapy application 0.80 (0.50–1.27) 0.34 0.71 (0.36–1.39) 0.32 0.75 (0.39–1.44) 0.39 0.55 (0.28–1.07) 0.083
Treatment Response 0.29 (0.22–0.38) <0.0001 0.21 (0.15–0.30) <0.0001 0.23 (0.17–0.33) <0.0001 0.33 (0.22–0.49) <0.0001
Abbreviations: CI: confidence interval; HR: hazard ratio; RT: Radiotherapy; CRT: chemoradiotherapy.

FIGURE 1. Kaplan-Meier plots of overall survival, (A) radiotherapy (B) chemoradiotherapy for patients aged 65 to 74 years (blue line) and ≥75 years (green line).
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FIGURE 2. Bar graphics demonstrate the incidence of acute (A) gastrointestinal (GI), (B) genitourinary (GU), (C) hematological toxicity, and chronic (D) gastrointestinal
(E) genitourinary toxicity.
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TABLE 3. Published studies on radiation therapy for older patients with uterine cervical cancer.

No. of
patients

Age
(yr)

CT RT 5-yr Overall
Survival (%)

Toxicity (%)

Wang et al. [10],
2017

73 70–88 Yes: 24
No: 49

EBRT + HDR-ICBT: 72
EBRT: 1 65 (3-yr)

Grade 3–4
GI: 4
GU: 3

Mitsuhashi et al.
[16], 1995

126 70–86 No EBRT + LDR-ICBT Stage I/II/III/IVA:
77/58/46/31

Grade 3–4
Rectum: 10
Bladder: 1

Mitchell et al.
[17], 1998

60 ≥70 Yes: 4
No: 56

EBRT + LDR-ICBT 46
Grade 2–3
GI: 9
GU: 0

Lindegaard et al.
[18], 2000

114 70–86 No
EBRT + MDR-ICBT: 85

EBRT: 2
MDR-ICBT: 27

Stage I/II/III:
61/34/35

Grade 3–4: 11

Sakurai et al. [19],
2000

41 ≥80 No EBRT + LDR-ICRT 33 Grade 3: 5
Grade 4: 2

Chen et al. [20],
2003

79 ≥70 No EBRT + HDR-ICBT Stage I/IIA/IIB/III:
82/65/61/35

Grade 3–4
Small bowel: 9
Rectum: 15
Bladder: 3

Ikushima et al.
[21], 2007

132 75–92 Yes: 11
No: 121

EBRT + LDR-ICBT: 122
EBRT: 10 49 Grade 3–4: None

Nosaka et al. [22],
2016

49 70–89 Yes: 20
No: 29

EBRT + HDR-ICBT 82 (3-yr) NA

Guler et al. [23],
2016

269 ≥65 Yes: 224
No: 45

EBRT + HDR-ICBT 42 Grade 3
GI/GU 14

Hata et al. [24],
2017

30 80–92 No EBRT + HDR-ICBT: 24
EBRT: 6 75 (2-yr) Grade 3–4: None

You et al. [25],
2019

246 65–84 Yes: 138
No: 108

EBRT + HDR-ICBT CCRT: 82.25
RT: 72.89

Grade ≥3 diarrhea
RT: 5.6

CCRT: 18.8

Sarma et al. [26],
2020

23 75–85 Yes: 3
No: 20

EBRT + HDR-ICBT 55.9 Grade 3–4: None

This manuscript 458 65–91 Yes: 365
No: 93

EBRT + HDR-ICRT: 415
EBRT: 43 61.6

Grade ≥3
GI: 0.7
GU: 1.3

Abbreviations: No: number; CT: chemotherapy; RT: radiotherapy; CCRT: concurrent chemoradiotherapy; BT: brachytherapy;
EBRT: external-beam radiation therapy; yr: year; GI: gastrointestinal; GU: genitourinary; HDR: high-dose-rate; ICBT:
intracavitary brachytherapy; LDR: low-dose-rate; MDR: medium-dose-rate; NA: not available; ICRT: Intracavitary
brachytherapy.
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When treated with RT alone, the 5-year OS was 53.3%
in the younger elderly group and 39.8% in the older elderly
group. For patients treated with CRT, the 5-year CSS rate in
our entire cohort was 78.5%, with no significant difference
between the two age groups. The local control rate in our series
was 91.6%, again with no significant difference between the
groups. Together, these results suggest that RT is effective
in achieving high local control rates, but CRT provides su-
perior survival outcomes. In clinical practice, concerns about
potential complications, particularly in patients over 75 years
of age, often lead to less aggressive treatment approaches.
Retrospective studies comparing women aged <70 and ≥70
years have shown lower survival in the older group, largely
due to a more advanced stage at diagnosis and less curative
treatment received [27, 28]. Similarly, a retrospective study of
7848 older patients found that those aged 71–80 and>80 years
were less likely to complete standard treatment, resulting in
significantly poorer survival outcomes [29]. However, several
other studies have demonstrated that optimal treatment strate-
gies can improve survival in older patients with acceptable
toxicity, similar to outcomes in younger patients [20, 22].
CRT has been associated with comparable survival benefits
in geriatric (≥65) and non-geriatric (<65) populations, and
when curative RT or CRT is delivered, survival rates in older
patients have been reported to approximate those of younger
patients [19, 30]. Consistent with the literature, we observed
lower rates of CCRT and BRT administration among patients
aged≥75 years, which contributed to worse survival outcomes
in this group. According to a Surveillance, Epidemiology,
and End Results Program (SEER) database analysis by Lee-
tanaporn et al. [31], the addition of CT to RT significantly
improved OS and CSS in women aged ≥65 years. Another
SEER analysis by Liao et al. [32] similarly found that CT
added to RT improved OS and CSS in women aged≥65 years
with locoregionally staged cervical cancer, though this benefit
was not statistically significant in patients aged ≥80 years.
Lymph node metastasis has been reported as an important

prognostic factor in cervical cancer. In a study by You et al.
[25], 246 elderly patients treated with definitive RT or CRT
were analyzed for oncological outcomes. The authors showed
that among patients with negative lymph nodes, there were
no differences in OS or DFS between those who did and did
not receive CCRT. However, in patients with positive lymph
nodes, those who received CCRT achieved better OS and DFS
than those who did not [25]. In our study, the presence of
lymph node metastasis was similarly found to be a significant
prognostic factor for all survival outcomes, both in patients
treated with CRT and those treated with RT alone.
BRT is an important component of treatment in locally

advanced cervical cancer. In a SEER database analysis [33],
patients treated with combined EBRT and BRT had signifi-
cantly better OS than those treated with EBRT alone (64%
vs. 51%). However, numerous studies have shown a decline
in the use of BRT with increasing age. One study reported
that fewer than 40% of patients aged 71–80 years received
BRT, and fewer than 30% of those over 80 years received it
[29]. Data analyses of Gynecologic Oncology Group protocols
likewise revealed that more than 30% of patients over 70
years were unable to complete BRT, compared with only

13% of patients under 40 years [34]. Nevertheless, several
studies have shown that BRT is generally well tolerated in
older patients and can improve survival, even in those with
comorbidities [35]. For example, in a study by Hanawa et
al. [36], among patients aged ≥70 years, RT with daily low-
dose cisplatin was administered to 87%, and BRT was applied,
yielding a local control rate of 91.5%. In the current study,
more than 90.6% of patients received BRT, a higher rate than
typically reported in the literature. Only 43 of 458 patients
(9.4%) could not undergo BRT following EBRT and instead
received an additional external boost dose. In the younger
elderly group, 5.2% of patients did not receive BRT, compared
with 19.5% in the older elderly group, a significant difference.
The local control rates in our cohort were 92.2% with BRT and
84.5% without. The corresponding OS rates were 62.9% with
BRT and 41.9% without, consistent with the SEER findings.
We did not observe significant differences in acute or late

toxicities between the two age groups. In a study comparing
patients with cervical cancer younger than 60 years versus
those older than 70 years, grade ≥3 chronic toxicities, partic-
ularly gastrointestinal, were significantly higher in the elderly
group after propensity score matching [37]. Another study of
43 patients aged <65 years and 23 patients aged ≥65 years
treated with definitive CRT or RT reported higher rates of
grade 3 hematological and gastrointestinal toxicities in the
≥65-year age group [38]. In a separate study evaluating
daily low-dose cisplatin with RT, grade≥3 hematologic (15%)
and gastrointestinal (11%) toxicities were observed, which
were lower than rates typically reported with weekly cisplatin
administration [36]. In our cohort, grade 3 acute toxicities were
observed as genitourinary (0.3%) and hematological (6.8%).
Grade 3–4 late toxicities were 0.9% genitourinary and 1.9%
gastrointestinal. Unlike prior reports, toxicity rates in our
study were lower, and both CCRT and RT were generally well
tolerated in elderly patients.
The current study has several notable strengths. First, it

includes a large sample size, with real-world data collected
from multiple RT centers, enhancing both the reliability and
generalizability of the findings. Second, all patients aged 65
years and older completed EBRT, and the majority received
CCRT, demonstrating the feasibility of this treatment approach
in older patients (including those over 75 years). Finally, the
study evaluated multiple prognostic factors affecting OS, CSS,
and both local and distant recurrence.
However, several limitations should also be acknowledged.

First, the retrospective design prevented a comprehensive geri-
atric assessment prior to RT, limiting the ability to fully evalu-
ate patient overall health status and its influence on treatment
outcomes. Second, the inclusion of patients with varying
stages and histopathology of cervical cancer may have intro-
duced heterogeneity into the results. Third, toxicity analysis
was based on retrospective review of patient records, which
may not have fully captured the extent of treatment-related
toxicities. Fourthly, survival was calculated from the date
of biopsy, as commonly done in the literature. Although
treatment started within an average of 1 month across all age
groups, potential delays in elderly patients with comorbidities
may still affect survival outcomes Finally, although different
RT modalities (3D conformal RT, intensity-modulated RT, or
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volumetric modulated arc therapy) were used, no significant
differences in toxicity outcomes were observed across these
techniques. Therefore, we did not present a separate subgroup
analysis by RT modality, which should be considered a limita-
tion of the study.
While tumor characteristics were evenly distributed between

younger and older elderly patients, our analysis revealed worse
survival outcomes in the older group, highlighting a greater
treatment need in this population. Based on our findings, RT
with CT should be considered for older patients, taking into
account pre-RT risk factors and comorbidity scores whenever
feasible. Nonetheless, larger prospective randomized trials
with well-defined patient populations are needed to validate
these results.

5. Conclusions

Overall, our study demonstrated that CCRT and BRT posi-
tively impacted survival in patients aged 65 years and older
with cervical cancer. Lymph node positivity and a partial or
absent response to RT or CRT were associated with worse
outcomes. We believe that standard treatment approaches
including CRT and BRT should be offered to older patients
whenever their clinical condition permits.
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