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Gynecological cancer

Treatment (oophorectomy, 
chemotherapy, radiation therapy)

Premature ovarian insufficiency / early menopause

• Menopausal symptoms
• Genitourinary symptoms
• Anxiety / depression
• Sexual dysfunction

• Long – term 
implications on the 
incidence of chronic 
conditions



Long-term health consequences of premature or early 
menopause and considerations for management.

• Women with early menopause (<45 y) or 
premature ovarian insufficiency (<40 y) are at 
increased risk for:

• Osteoporotic fractures
• Cardiovascular disease
• Cognitive decline
• Depression
• Early death

Faubion S et al. Climacteric. 2015;18(4):483-91.



Xu X, Jones M, Mishra GD. Age at natural menopause and development of chronic conditions and 
multimorbidity: results from an Australian prospective cohort. Hum Reprod 2020;35(1):203-211.

Ø Women with age at menopause<40 years had 3 times higher 
incidence of 2 or more chronic diseases during 6 years follow-up

Long-term health consequences of premature or early menopause



Davis, S. R. Lambrinoudaki I et al. (2015) Menopause
Nat. Rev. Dis. Primers doi:10.1038/nrdp.2015.4

Pathogenesis of postmenopausal osteoporosis



Yoshida T, et al Climacteric 2011;14:445–52

Effect of bilateral oophorectomy on BMD annual change 
in premenopausal women
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Anagnostis P et al, Endocrine 2018

ü 462.393 women

ü 12.130 fractures

Ø Women with early menopause (< 45 years) have 36% higher risk
of sustaining an osteoporotic fracture compared to women with
menopause > 45 years

Ø The risk was independent of fracture site.

Effect of early menopause on fracture risk



Breast cancer - Causes of Bone Loss

1. GnRH analogues: medically induced menopause.

2. Aromatase Inhibitors (AIs) reduce the peripheral conversion of
androgens to estrogens: both steroidal (exemestane) and non-
steroidal AIs (letrozole and anastrazole) lead to bone loss.

3. Chemotherapy: > medically induced menopause. Possible direct
skeletal toxicity (data from postmenopausal women).

4. Tamoxifen is a selective estrogen receptor modulator: estrogen
agonist effect in bone may counteract bone loss in postmenopausal
women. In premenopausal women Tmx increases bone loss.

2017



Annual BMD change in women with breast cancer

postmenopausal premenopausal



Age 18-50 y

Age >50 y

• 5520 women with 
breast cancer 
receiving adjuvant 
tamoxifen

• 5520 healthy 
controls matched 
for age and BMI

• Primary outcome: 
incident fractures



Osteoporotic fractures in patients with breast cancer 
treated with aromatase inhibitors



BMD and fracture rate in postmenopausal women with breast cancer:
Aromatase inhibitors VS tamoxifen

Rachner TD et al. Lancet Diabetes Endocrinol. 2018 Mar 2018.



Breast cancer and fracture risk

Ø The 3 year fracture risk is 5 times higher in newly

diagnosed patients with breast cancer than in general

population.

Ø Even in women with normal BMD, the fracture risk is high:

placebo arm (no osteoporosis treatment) of ABCSG-18

Study 10% (normal BMD) vs 11% (low BMD) fracture rate.

Gnant M et al, Lancet 2015
Coleman R et al, Ann Oncol 2014



Cancer treatment and osteoporosis

• Gonadotoxic effect of the primary cancer treatment 
(surgery / radiotherapy / chemotherapy)

• Long-term medical therapy after primary treatment

• The younger the age of the patient, the more 
pronounced the effect on the skeleton

• Gonadal suppression
• Anti-estrogen therapy

Conclusions


