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Background

The impact and incidence of radiotherapy-related insufficiency fractures (RRIFs) are a
poorly understood late effect of pelvic radiotherapy treatment, particularly those treated for
gynaecological cancers. This paper reports the results of the service evaluation proposed
by Hands (2025).

Aim

To record the incidence of RRIFs and to capture potential risk factors for the development
of RRIFs in patients diagnosed with a gynaecological cancer treated with radiotherapy.

Method

Electronic records of patients treated with large field radical pelvic radiotherapy for
gynaecological cancers were reviewed (Hands, 2025). The data extracted captured bone
health pre- and post-radiotherapy treatment including other variables that may increase
RRIF risk (Razavian et al., 2020).

Results

Eighty-two patients diagnosed with a gynaecological cancer were treated in a 24-month
period (2021-2022) at one radiotherapy centre in the South-West of England. Sixty-nine of
these patients met the inclusion criteria of large field radiotherapy with radical treatment
intent. Table 1 presents the data extracted from 69 patients. Fourteen of these patients
developed a RRIF, all of whom were post-menopausal, with sacral fractures being the
most common site. All fractures were identified retrospectively from reported Magnetic
Resonance Imaging (MRI) or Computed Tomography (CT) scans.
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Table 1: Results

Patients (n=69)

Type of cancer

- Cervical 19
- Endometrial 43
- Vaginal 2
- Vulval 5
- Ovarian 0

Demographics/Risk Factors

- Age mean (SD)/min-max
- Brachytherapy (Y;N)

64.9; (12.8)/33-86
3039

- Chemotherapy (Y;N) 40;29

- Menopausal Status (Pre;Peri;Post) | 1;8;60

- BMI (H;Ov;0b;U) 16;16;26;11

- Smoking status (ES;NS;S;U) 9;40;4;16

- RIP(Y;N) 14,55
Fracture Information

- RRIF (Y;N) | 14;55

Radiotherapy-related insufficiency fractures patients (n=14)

Type of cancer

- Cervical 3

- Endometrial 10

- Vaginal 0

- Vulval 1

- Ovarian 0
RRIF within 24 months of RT (Y;N) 12;2
RRIF location

- Sacral 10

- Pelvic 1

- Femoral 1

- Multiple # 2

Symptomatic RRIF (Y;N;U)

11;1;2

Demographics/Risk Factors

- Age mean (SD)/min-max
- Brachytherapy (Y;N)

66.8 (13.0)/52-84
59

- Chemotherapy (Y;N) 6;8

- Menopausal Status (Pre;Peri;Post) | 0;0;14

- BMI (H;Ov;0b;U) 3;3;7:1

- Smoking status (ES;NS;S;U) 4;8;0;2

- RIP(Y;N) 6;8
Discussion

None of the 69 patients had any assessments such as a Fracture Risk Assessment
(FRAX) or bone density scan (DEXA) of their bone health prior to radiotherapy treatment.
Of the 14 patients who developed a RRIF, three patients had a DEXA scan post
radiotherapy which identified osteopenia or osteoporosis.

Ten of these patients had been diagnosed with an endometrial cancer, as per national
recommendations there is no routine follow up imaging for people diagnosed with an
endometrial cancer unless clinically indicated (Morrison et al., 2022). This suggests there
may be more patients who developed asymptomatic fractures that go unreported.

All patients who developed a RRIF were post-menopausal. In retrospect, it may have been
useful to identify if these patients underwent a medically induced menopause or a natural
menopause. There are no clear trends in any other risk factors captured.
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Of the 69 patients, there have been 14 deaths since completing their radiotherapy to date.
Six of these deaths occurred in the 14 patients who had developed RRIFs. Increased
mortality is often linked to patients who develop RRIFs (Grigoriadou et al., 2022).

Conclusion

This service evaluation has demonstrated the need for exploration of RRIFs in patients
diagnosed with gynaecological cancers on a much larger scale. It suggests more could be
provided to support women with hormone depletion due to natural or medically induced
menopause undergoing radiotherapy, as this may be contributing to RRIFs and their
sequalae.
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