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The Bone Mineral Density and Bone Metabolism
of Patients with Differentiated Thyroid Carcinoma
and who are Receiving Long-term TSH Suppre-
ssive Therapy

Seung Hyun Park, M.D., Jandee Lee, M.D., Soo Youn
Choi, M.D." and Euy-Young Soh, M.D., Ph.D.

Purpose: The clinical implications of long-term suppressive
thyroxine (TSH) therapy on the skeletal system are critical,
largely because of the favorable prognosis of differentiated
thyroid carcinomas (DTC). However, the potentialdeleterious
effects of TSH suppressive therapy on the bone metabolism
remain controversial. The aim of this prospective study was
to assess the effects of chronic L-thyroxine (LT4) treatment
with supraphysiologic doses of TSH on the bone mineral
density (BMD) and biochemical bone remodeling markers.
Methods: This cross-sectional study was designed to com-
pare patients with DTC and who were treated with LT4 for
more than 2 years after thyroidectomy with an age-matched
and gender-matched healthy control group. A total of 100
female outpatients (mean age: 47.5+13.8; 38 pre and 62
post-menopausal) who were on LT4 for between 2 and 10
yearswere enrolled. One hundred and three age-matched
healthy volunteers were recruited as a control group.
Laboratory tests were performed to exclude other possible
factors for secondary osteoporosis. We measured the BMD
by dual energy X-ray absorptiometry (DEXA), and bone
turnover was assessed by several biochemical parameters.
Results: Our data showed no significant difference between
the bone markers for the study group and the control group
that had a premenopausal status. However, for the patients
with a postmenopausal status, the serum levels of bone
alkaline phosphatase were significant higher in the study
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group than that in the control group (P=0.038). We also
found no significant difference between the study patients
and the age- and weight-matched controls for the BMD at
any site of measurement.

Conclusion: This preliminary report suggests that bone turn-
over and accelerated bone loss might be related to the
long-standing TSH suppression in postmenopausal women.
Future prospective studies with an increased number of
studied patients and a prolonged time of observation will
be necessary in order to better assess the relative risk of
osteoporosis in patients who are undergoing TSH sup-
pressive treatment. (Korean J Endocrine Surg 2008;8:89-
94)

Key Words: Osteoporosis, TSH suppression, Differentiated
thyroid carcinoma
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AT 222 & A S (bone turnover rate)] ZZol|
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7}3 —r(bone resorption) 3 =¥ 4‘4 (bone formatlon)J
T o] o}7|xE|o] Fr}g(osteoporosis) B WA ZH (patho-
logic fracture)®] “AEo] ZobAlckar dedA 9k (1-5)
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¥ (active)] T30|w], Z}7+9] Aol A ket A 1=k

gl X E7}0l(cytokine) o] 7HEHLE Foigtrla AEiA
At AR, T AR ZEF(Thyroid stimulating
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hormone, TSH)o| €% 744 w2231 ZAIglo] A9l
AZH AZALAAE Z-2l 521‘73. ZH A (skeletal remodeling)
off AAZQl H&5 3hrhar Harwo], TSH <Alet % W
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Sholl that Aol F23 4 A= R4 Qlek3-9)
=

(subclinical hyperthyroidism)e]2+ &

=10 mod )
A free T3, free T4 ZAo] At TSH7} Y2 X & Ho|
T ATE A, /M B dde A e ¥
717 3EE A o g whAsle 9QlA aqleltt
(23-8). T 23 A e 748 TR FE F 32
= Al eHS Alisls $hAtollA] whAE = gle B4
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Bk &, B3 A4S 7€ F TSH 94 A2 9 24
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B AT 7|Fol A3t AT 100 9] ool e
w, xte] A g o ERATH 2 E(follicular stimulating
hormone, FSH)= ZA}s}o] #H17 A (premenopausal group) B!
#H|7 3 (postmenopausal group) oA T E FEsIG o 7+
7b 384l B e2ed|9ict. AT A7 A A s
A T4 3 11.440.35 ug/dl, TSH %7 3.07£0.42 mU/L
54 ERE A 25 AL U9l 9SS Hele)
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Ak A S22 A A|(sy nthyroid)] M7 H T 583
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! A SEAHE o] Folzlon, A fel T4, T3
< A of 24 W (Radioimmunoassay, IMMUNOTECH as.
- Radiova, Czech Republic) -2, TSHE W WA A TZ 4 H
(immunoradiometric assay, IMMUNOTECH as. - Radiova, Czech
Republic) 2.2, & PTH (parathyroid hormone)< ™ 2 H}A}
Al4~Z4 ¥ (immunoluminometric assay, ELSA-PTH, CIS bio
international, France) 2.2 ZA4 3}t 2 ] SA)3] gt
(Deoxypyridinoline)¥] &2 8~104] Aro]ol| A3z slo] En-
zyme-linked immunosorbent assay (Pyrilinks-D kit, Metrasys-
tem, USA)E o] &3¢9 om, &4 @ ~H| 274 (osteocalcin)
£ ] AubA A2 ¥ (immunoradiometric assay, OSTEO-
RIACT, CIS bio international, France)>- 2, &4 <47le]4 <l
A+F 4= (Alkaline phosphatase)+= A5 54 7](Toshiba200FR,
Japan)E o] -&slo] A Ful2HEH FA AN
A3}el 22 B4 7] (Toshiba200FR, Japan) - o]-&&lo] 4
Hew FAs, s Ak FaElzeE 2 7
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< QFFoluU tElZE] TRke] 1 o]l A= Aot

o i o

EASHA B AL SPSS 12.0 (2003 SPSS Inc. Chicago,
Ilinois, U.S.A)S o] &3lglom, P<0.05¢ A$E §93t
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475%13.8 (17~TNAIF.om, =+
1+11.6 23~75A1% k. A7+ =T
25 #H73A o] A T-(premenopausal group)¥} |73 ¥

AT

(postmenopausal group)C & H-F3to] 7kl EA& v]as)
Ak AT 9 =T A%, AAEH A (body mass

index), ZEIZHE 4] &
A5 HlasllE
AA A T3, T4

g Zpol7} glgl o, TSHE

Z Aol deke mA & 9l
ul %«l*& Aol &
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AT A AokH $AF 1

%3 th(premenopausal group; P=0.028, postmenopausal group;

P=0.038)(Table 1).

Table 1. Clinical characteristics and biochemical parameters in study

patients and controls at the time of bone study

Study Control P
Parameter
group group value
Premenopausal (n=87) n=38 n=49
Age (years) 48.2+11.5  50.1+9.8 0.578
BMI (kg/m’) 209+2.8  227+34  0.607
Total cholesterol (mg/dl) 189.2+4.8 198.7+5.3 0.287
HDL-cholesterol (mg/dl)  53.2+11.9  51.7+16.8 0.654
Triglyceride (mg/dl) 1183452  120.5%6.1 0.599
T3 (ng/ml) 121.3£21.8 100.5+48.7 0.168
fT4 (ng/ml) 1.14£0.19  0.87+£0.56  0.092
TSH (mU/L) 0.18+0.06  1.98+1.54  0.028
Months of therapy 61149
(months)
Doses of LT4 (ug/day) 142£32
Postmenopause (n=116) n=62 n=54

Age (years) 46.8£10.7 48.5%12.5 0932
BMI (kg/m’) 235428 24121  0.389
Total cholesterol (mg/dl) 197.6+5.1  200.1+6.5 0.512
HDL-cholesterol (mg/dl) ~ 54.7+10.5  522+143 0452
Triglyceride (mg/dl) 120.244.7  116.7£4.6 0.528
T3 (ng/ml) 121.4+11.4 101.5#39.6  0.125
fT4 (ng/ml) 1.17£0.15  0.97+0.24  0.104
TSH (mU/L) 0.11¥0.07  1.42+1.89 0.038
Months of therapy 59+48
(months)
Doses of LT4 (ug/day) 157+18
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Table 2. Biochemical markers of bone turnover and bone density in
study group and control group

Study Control
Parameter value
group group
Premenopausal (n=87) n=38 n=49
Calcium (mg/dl) 9.02+0.78  9.17+0.21  0.112
Phosphorus (mg/dl) 3.21+0.87 3.27+0.78 0.204
Alkaline phosphatase (IU/L) 98.7+259 89.2+21.8 0.108
Serum osteocalcin (ng/ml) 1641325 17.2+2.14  0.086
iPTH (pg/ml) 47+11 5114 0397
Deoxypyridinoline 10.34+4.39  9.784532  0.257
(nmol/mmol Cr)
Postmenopause (N=116) n=62 n=54
Calcium (mg/dl) 9.14+0.31 921034 0215
Phosphorus (mg/dl) 3.19+0.41 3.04:0.12 0.397
Alkaline phosphatase (IU/L) 112.5+19.87 92.4+21.7 0.038
Serum osteocalcin (ng/ml) 30.5+229 39.7+1.98  0.059
iPTH (pg/ml) 43118 471+18 0425
Deoxypyridinoline 11.844.76 10.85+53  0.217

(nmol/mmol Cr)

Table 3. Bone mineral measurement of the lumbar spine, femoral neck
and total body in study and control group

Study Control P
Parameter

group group value

Premenopausal (n=87) n=38 n=49
Lumbar spine BMD (g/cmz) 1.07£0.15 1.04+0.52 0.548
z-score 0.06+0.90 0.21+0.70  0.488
t-score 0.005+0.80 0.006+0.80  0.854
Femoral neck BMD (gfem’)  1.02+0.15 097021 0554
z-score 0.10+0.54 0.95+0.62  0.335
t-score 0.007+0.50 0.006+0.21 0.545
Total body BMD (g/cmz) 1.05+0.15 0.98+0.13  0.657
z-score 0.14+0.78 0.15+0.57 0.655
t-score —0.2+0.92 —0.1+0.82  0.503

Postmenopause (n=116) n=62 n=54
Lumbar spine BMD (g/cmz) 0.79+0.17 0.85+0.50  0.205
z-score —0.1+0.78 —0.09+0.21 0.365
t-score —0.08+1.8 —0.07£0.9 0.526
Femoral neck BMD (g/cmz) 0.75+0.16 0.86+0.19  0.201
z-score —0.12£0.68  —0.09£036 0312
t-score —0.05+0.9 —0.06+0.8 0.257
Total body BMD (g/cmz) 0.72+0.07 0.80+0.09  0.108
z-score —0.11£0.52 —0.159+0.81 0.254
t-score —0.5+0.62 —0.4+0.61 0.541
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oF7 F7H 733ke HolckP=0.086). A7 F oA TolA
5 Zhg, 9l e2d oA, Bk 2 9 dlsAg
=2 F T2kl Aozt s, A QAEL
= AFTolA 9w e F7HE E S oh(P=0.038)(Table 2).
SUEE vlasieled], d7 A 2 dAHF AT Bl
A eF =, tiEE 9 A9 Z3k 9 Tghe] A7 vz
T Zroll Zpol= §lith(Table 3).
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