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Long-Term Effect of Prolonged TSH Suppression on the Skeletal
System

Min Hee Kim, MD and Moo 1II Kang, MD
Division of Endocrinology, Seoul St. Mary's Hospital, The Catholic University of Korea, College of Medicine, Seoul, Korea

Thyroid hormone (TH) has a pivotal role in skeletal development, linear growth and maintenance of adult bone
mass. Additionally, there are several studies which supported the direct effect of thyroid-stimulating hormone
(TSH) on bone metabolism. As thyroid disease is one of the most commmon endocrine problems, the clinical
impact of thyroid dysfunction on bone metabolism has been elucidated in various studies. Hyperthyroidism is
associated with excessive loss of bone mass and an increased life-time risk for fractures. Adverse effects of
hyperthyroidism in bone metabolism are distinct in postmenopausal women. Subclinical hyperthyroidissn may
also affect bone mineral density, however, its effect on fracture rate remains to be established. The effect of
exogenous TH on bone tissue is somewhat confroversial. Patients with hypothyroidism or differentiated thyroid
carcinoma showing suppressed TSH caused by excessive TH replacement, especially postmenopausal women,
appear to have lower bone mineral density and higher incidence of fractures than euthyroid subjects without
exogenous TH. On the confrary, patients who are on exogenous TH with a normal range of TSH seem to have
similar bone mineral density and fracture rates as euthyroid subjects. As most patients with differentiated thyroid
carcinoma are taking exogenous thyroid hormone fo suppress TSH, individual risks of both fracture and
recurrence of carcinoma should be evaluated during the follow-up period of those patients. In general, in the
management of thyroid disease, it should be taken info account that most thyroid dysfunction may result in
reduced bone density and an increased fracture rate.
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T3-actions in osteoblasts

Increased activity
Uncoupled from osteoclasts
Mediate T3-stimulated bone resorption

T3-excess

Shortened bone
remodeling cycle
Osteoporosis
Fracture risk

T3-responses

Stimulates cytokines,
growth factors &
cell-cell interactions

BONE

Fig. 1. The role of thyroid hormone in bone metabolism.
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T3-actions in chondrocytes

Proliferation inhibited
Hypertrophic differentiation facilitated

QO
g 8 T3-deficiency

Growth retardation
Epiphyseal dysgenesis
Delayed ossification

T3-responses

Stimulates mineralization
& cartilage matrix
proteoglycan production
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Fig. 2. Effects of
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Communication between
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Matrix deposition and bone formation (150 days) Bone resorption (50 days)

thyroid hormone on osteoblast and osteoclast.
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Table 1. Effects of thyroid hormone on the skeletal system

L Established Subclinical TSH suppressive )
Hypothyroidism o o Euthyroid replacement
ypoly thyrotoxicosis thyrotoxicosis therapy v P
Childhood Childhood Small reduction in cor— Small reduction in bone No effect in pre— or
Growth arrest, epiphy— Accelerated growth, ad— tical bone density in po—  density in postmeno— postmenopausal wo—
seal dysgenesis and vanced bone age, cra—  stmenopausal women pausal women men

delayed bone age niosynostosis and short
stature

Adult Adult

No effect Reduced bone density

Cortical bone loss grea—
ter than trabecular bone
loss

Maijor effect in postme—
nopausal women

Persistent increased re—
lative risk for hip fracture
and incomplete recovery

of BVD with treatment

No effect in premeno—
pausal women
Recent data suggest
an increased risk for
osteoporotic fracture
in postmenopausal
women

No effect in premeno—
pausal women
Recent data suggests
there might be an in—
creased fracture risk
in postmenopausal wo—
men

BMD: bone mineral density, TSH: thyroid—stimulating hormone
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“ATA

Serum TSH mU/L

0.1 0.5

1.0 2.0

|:> High risk (initial therapy): ATA and ETA: Serum TSH <0.1 mU/L

High risk disease free (follow up): ATA: Serum TSH 0.1-0.5 mU/L for 5-10 years;
ETA: Serum TSH <0.1 mU/L for 3-5 years

Low risk (initial therapy): ATA Serum TSH 0.1-0.5 mU/L; ETA Serum TSH

<0.1 mU/L

Low risk disease free (follow up): ATA: Serum TSH 0.3-2 mU/L, ETA: Serum

TSH 0.5-1 mU/L

Fig. 3. Recommendations for T4 replacement in patients with differentiated thyroid cancer by ATA and ETA.

7} 918 AS0)= ATAOA= TSH SE2 0.1-0.5 mU/L
2 5109 B9 §A5tEE sh= HH ETAOA = 0.1
mU/L ©|5t2 3-5 52t fAsteS Hrlch A g+
ol Aol AZol= TSH 525 ATAOA = 0.1-0.5
mU/L, ETAO|A %= 0.1 mU/L U]9HS §2|5} o]F *
XA A WAt 9 SOl ATASF ETA 25 A4
o] sletdg FAlsHES Hgth(Fig. 3).
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