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More than 35 symptoms
are known to be
assoclated with
menopause







Prossnitz, E. R. & Barton, M. Nat. Rev. Endocrinol. 7, 715-726 (2011)



MUSCULOSKELETAL SYNDROME OF MENOPAUSE

e Musculoskeletal pain, arthralgia, loss of lean muscle mass, loss of bone density with increased
risk of resultant fracture, increased tendon and ligament injury, adhesive capsulitis and cartilage
matrix fragility with the progression of osteoarthritis.

e 70% of all midlife women will experience, 25% will experience severe symptoms and 40% will
have no structural findings



簡報者
簡報註解
因為estrogen下降而產生的肌肉骨骼症狀
過去英文診斷名稱有Frozen shoulder, adhesive capsulitis, 即粘連性關節囊炎,現在多使”stiff shouder” ”肩關節僵硬


RISK FACTORS ASSOCIATED WITH MUSCULOSKELETAL HEALTH

Modifiable risk factors Non-modifiable risk factors

Alcohol intake Female gender

Smoking Increasing age

Low body mass index Family history

Low calcium intake Previous fracture

Vitamin D deficiency Race or ethnicity

Insufficient physical activity Prior hysterectomy

Frequent falls Women beyond 5 years of menopause
Ergonomical, psychosocial and occupational Late menarche

factors Early menopause

The Journal of Obstetrics and Gynecology of India (March—April 2019) 69(2):99—-103


簡報者
簡報註解
Caucasian and Asian race: osteoporosis


Climacteric 2024, VOI. 27, NO. 5, 466472



INFLAMMATION

e The inflammasome is a
multiprotein complex that
activates caspase-1 and
processes pro-inflammatory
cytokines such as IL-1f3 and IL-
18, which modulated by
estrogen receptor-[3

J Neuroinflammation. 2020,17(1):317.



SARCOPENIA

increased intramuscular adipose tissue

EWGSP (2019)
1. Low muscle strength
(sarcopenia is probable)
2. Low muscle quantity or quality
(sarcopenia is confirmed)
3. Low physical performance
(sarcopenia is severe)

Circulation. 2023;147:1534—1553.
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歐洲老年肌少症工作小組
1.肌肉質量，2.肌肉力量，3.身體表現。1.肌肉質量的定義是看體脂肪測定儀(男性小於7 kg/m2、女性小於5.7 kg/m2)及X光骨質密度儀(男性小於7 kg/m2、女性小於5.4kg/m2)，2.肌肉力量是看握力強度(男性小於26公斤、女性小於18公斤)，3.身體表現以5公尺行走速度測量，行走速度每秒小於0.8公尺。

atrophy of fast muscle fibers, loss of type ii fibers, decreased number of motor units and increased intramuscular adipose tissue 


A cross-sectional study
by Rolland et al. showed
A decline of 0.6 % per
year of muscle mass
after menopause

M.L. Maltais et al.2009: Changes in muscle mass and strength after menopause



SATELLITE CELL PROLIFERATION

ERa 1s necessary for satellite cell
maintenance, self-renewal, and protection
from apoptosis, thereby promoting optimal
muscle regeneration

Loss of estrogen in female mice and post-
menopausal women leads to a decrease in
skeletal muscle stem cells

- 1ncrease frailty due to difficulty in generating

O muscle power and adequate regeneration

Collins et al., Cell Reports 28, 368—381 July 9, 2019



BONE DENSITY




OSTEOPOROSIS PREVALENCE IN TAIWAN
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Nat Rev Dis Primers 2, 16069 (2016)



CARTILAGE DAMAGE AND OSTEQOARTHRITIS

Estrogen actions on target articular tissues

Arthritis Research & Therapy 2009, 11:241



Studies in literature suggest that
women had a higher prevalence
of OA, increases dramatically
around the time of menopause
and experienced more
debilitating pain than men

Women's Health (2010) 6(4), 601-615
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The effect of HRT on
musculoskeletal

syndrome of menopause

24



JAMA Netw Open. 2019;2(8):e1910154.

Menopause 27(7):p 827-835, July 2020.

The benefits of estrogens in preventing loss of muscle mass and
strength 1n postmenopausal women are not confirmed 1n most RCT,
as reported by reviews and meta-analyses

MHT can consider as a plausible method, especially when paired with resistance training
Dieli-conwright CM et al. 1985, Pollinen E et al. 2010



Osteoporosis International (2020) 31:2271-2286



JAMA. 2001;285(22):2891-2897.

This effect was greater among women randomized to HRT
who had a mean age younger than 60 years

27% reduction in nonvertebral fractures



Endocrine Reviews, August 2002, 23(4):529 —539

MHT was able to increase
bone mineral density at all
skeletal location




e The subject of MHT in the prevention and treatment of 0Steoarthritis in postmenopausal
women is controversial

(R-estradiol and 17#-estradiol)

(progestin)

Front Rehabil Sci. 2022 Mar 28;3:825147.



Medicine 2022;101:51(e32466).

There existed 13 pieces of research, containing 1 case-control research, 4 cross-sectional pieces of research,
as well as 8 cohort pieces of research, involving 2573,164 participants.

» HRT was related to a raised risk of
knee OA (HR =1.24, 95% CI 1.07-
1.45)

» HRT user statistically significant
raised risk of knee joint replacement
(HR =1.30, 95% CI 1.09-1.54)

No randomized, prospective, controlled trial
was designed to specifically assess the impact
of hormone replacement therapy on
symptomatic or structural progression of OA




Nutrition and Exercise



International Journal of Women’s Health 2024:16 693—705
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INFERTILITY; MYOMA;GSM
regulation of immune function, regulation of cell growth, and reduction of oxidative stress and tissue damage 
cardiovascular disease, metabolic syndrome, cancer and immune system disorders



OFMD3)

(D3)

(25-hydroxyvitamin D3)
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The Endocrine Society deﬁned 25(OH)D concentrations of 30 ng/mL as the lower limit of normal, and 21–29 ng/mL as inadequate and <20 ng/mL as deﬁcient. 

#停經婦女 -800 IU（20μg）～2000.IU（50 μg)



Bone. 2022;154:116233.

 Magnesium 1s an enzymes cofactor for the synthesis of bone matrix and stimulating osteoblast
proliferation. Magnesium deficiency can promote inflammation and oxidative stress, alter PTH secretion,

and reduce 25-hydroxyvitamin D levels.

Higher magnesium intake may

support an increase in hip and
femoral neck BMD



簡報者
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女性300毫克 max: 700mg


Journal of Bone and Mineral Metabolism (2022) 40:763—772

« Vitamin K is necessary for the gamma-carboxylation of osteocalcin, a protein synthesized and
secreted by osteoblasts essential for the formation of hydroxyapatite crystals

No difference in the incidence of
fractures between the two groups
with obvious heterogeneity (RR =
0.99, 95% CI1[0.87-1.13],p=0.9, 12
— 670/0).
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19歲以上：男生120 ug、女生90 ug


BENEFITS OF EXERCISE BEYOND MENOPAUSE

Exercise increases the cardiorespiratory function. If done regularly, it reduces the metabolic
risks associated with declining estrogen. It increases HDL, reduces LDL, triglycerides and
fibrinogen. There 1s an additional benefit of a reduced risk of high blood pressure, heart
attacks, and strokes.

Exercise can help create a calorie deficit and minimize midlife weight gain.

It increases the bone mass. Strength training and impact activities (like walking or running) can
help to offset the decline of bone mineral density and prevent osteoporosis.

It also reduces low back pain.
It is proven to help reduce stress and improve the mood

It may help to reduce hot flashes, thereby minimizing the “Domino effect.”

J Midlife Health. 2011;2(2):51-56.



Liu CJ, Latham NK. Cochrane Database of Systematic Reviews 2009, Issue 3. Art. No.: CD002759.
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 Menopause friendly exercise prescription: The exercise program for
postmenopausal women should include, endurance exercise (aerobic), strength
exercise, and balance exercise
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J Midlife Health. 2011;2(2):51-56.



How to approach women
with musculoskeletal

syndrome of menopause
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Consider musculoskeletal syndrome
of menopause

» Risk factors assessment

» Sarcopenia evaluation

» DXA exam

> Vit. D or Mg deficiency
Management

» Dietary and exercise modifications
» Vitamin supplementation

» MHT if no contraindication
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1.肌肉質量，2.肌肉力量(握力)，3.身體表現(步行)
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