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Abstract

Objective: To explore bone mineral density (DXA), bone metabolism markers (BTM), and the frac-
ture risk assessment tool (FRAX) in evaluating the 10-year fracture risk of postmenopausal women
with thyroid papillary carcinoma after surgery. Methods: From January 2024 to July 2024, 72 post-
menopausal women patients with papillary thyroid carcinoma who underwent surgery in our hos-
pital were included. Basic information, bone mineral density (DXA), and bone turnover markers
(BTM) of the patients were obtained. The probabilities of major osteoporotic fractures and hip frac-
tures within the next 10 years were calculated using the fracture risk assessment tool (FRAX). The
research subjects were divided into the BTM high bone turnover group and the BTM low bone turn-
over group. Based on the assessment of fracture risk: the high-risk criterion was defined as the
probability of major osteoporotic fractures being = 20% or the probability of hip fractures being =
3%. Result: (1) The ALP level in the BTM high conversion group was higher than that in the low
conversion group, while the lumbar spine BMD and femoral neck BMD were lower than those in the
low conversion group, and the differences were statistically significant (P < 0.05). (2) The propor-
tions of osteoporosis (T < -2.5) and osteopenia (-2.5 < T < -1) in the high conversion group were
higher than those in the low conversion group, while the proportion of normal bone density (T =2 -1)
was lower than that in the low conversion group, and the differences were statistically significant
(P < 0.05). (3) The proportion of high-risk in FRAX in the BTM high conversion group was higher
than that in the low conversion group. Conclusion: For postmenopausal women patients with papil-
lary thyroid carcinoma undergoing hormone replacement therapy, using the combination of DXA,
BTM and FRAX to conduct a comprehensive assessment of fracture risk for these patients results in
higher accuracy in predicting osteoporosis and fracture risk.
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1. 5]

BB B BT . MR, etk n. 5K AETIr AR — AR, 2
W25 Lot e B [1] [2] . HF B R E RS BRI R 5 ke, G S R rEk, a
WA K F-E R, HER R THE[3]. BEE N 2B AR EAR A 75 77 s O, B A E
CRCN BRI IR I A SL TR 2 —, B BB AE 8 R AR B BB AA P B 47 0 XU T v, AN™ H 52
BEARERE, BEHSORITER 4], ERE OP MRKAR B RKES, 2018 4 OP ifTHi
FRAL RSN, RE 65 % UL FEE AT FUELL B 2L F) 32.0%, 50 % LA A2 N B B &
LN 19.2%, 50 2 LA FAEZE NBEE BN B LN 3.2% [5]. B TERHE R, 4k 500 fh
YA R R 2 S B BUBAA I WSE RN &= .

H 53 T A 20 21 BrJes fiE wF 78 ALK (International Agency for Research on Cancer, IARC) & #i | 2022 44
BREHTEAE A e . IR B (thyroid cancer, TC) sl KR AEKEE 7 475 7R PERER R B &AL fE 26 5 7.
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FEFRE, 2022 42 HOR IR BT RF 1A 46.6 77, AR SR — 0L B BURIRALSREAR F B H K
SUTAR S A FCRBR AN A, — T I b 78 RO AR E AN HUIRBR T BE 53— D TR AT fie R BRI (TSH) 4
HIVGYT PR TR R SR A R X . ARTTT, K] TSH #ifilG T vl e 3 B0 I R TR R DD RE Tk,
TR B IR E AR A AR, SECE BUGAR, BEINEIr AR, 8 RS bR R R, JET K BT
HAHEAG BE LK, FERKMEEE, TR EERANIMOTE ZE R BH R R R,
A AR K 3 A B 75 ZEPP A O S TR, iR R I AT U [6] .

AHT TR B % BE(DXA) S BAREFR B (BTM)IE A H I XU PF A T (FRAX) T Al R R AL Sk R
ARJEHL G Lk EFH AR 10 FEHI KIS AOME, NI RRSE S E L.

2. ZINEH*E
2.1. FAEHR

IEHL 2024 4 1 A & 2024 4 7 AIRFE T TS FMEBL I HUR IR AL SRS A 5 4848 5 Lotk i3 72 451
FXT G, FE#S 45~73 &, THIFH 56.28 £6.06 & . GIAIRHE: (1) FEit >40 BAL S5 Lok, STH
RIREDBIR VIR, RJEHEAS R FURE(DTC): (2) K47 TSH MH1GTT: (3) AL A FR
SEEL (4) BEWEBABFEEDR, G iAAE. et (1) BRI HFIREFAR K TSH MG
75 (2)BA SR R YEE B B (3) A KW mE RN Mia T R E s (4) ARelE & Bk
A4 . AT C B BB E H A (S AL . BERME ¥ 7 55[2023-005] 5)

22. BIRAE

2.2.1. FHRPLER
e s IBEAE B (MR FRe . AR, B, RE. S AR R AR ). S5 s
AL SRR S (SCRHIE B 1 4T S ) RS N BAE Se (R AR 3 S o KGR DR 15 9899 52« AR A V1 R R RARE T S 558

2.2.2. SRR

ERTPRET, RESAFIKIL, K2 BARIE, JE5Eaill. HREAE TR bR p-I R 22 Bk
C K % ik (C-terminal Telopeptide of Type | Collagen, f-CTX). | %4 i i J5 & L it 5 ik (Procollagen Type | N-
terminal Propeptide, PINP)>XF| Roche COBAS E801 HL{t.22 & M A 4 WA, LA p-CTX: 300 pg/ml 1E
N BTM & AREEIR 4> S5 A% . JToHLBE. i ER B K ] Roche COBAS 8000 4= H sh A1k g 4 Hir
RGN FURBR D BEAH AR bR B8 =B ROIR IR 2R . Ui B FR IR s AN R IR A A v 1] 7
A RO T Atelica IM1600 588, ARFFERM, 5 BURAL IIVAIT B bt R0 E HHoK- T R 42
AT 7K (BIZNF- 300 pg/ml), PRI 58 L CTX 300 pg/ml 7E A AREE #1143 505 [7] [8]-

2.23. BEBERN

‘H % J (bone mass density, BMD)Jll & :  ASHfF 70 B % B GE Lunar iDXA XUAE X 2o % FEAX
(dualenergy X-ray absorptiometry, DXA)EATII & . & RAADEMT, IS EHE(L1~L4) &8 3] BMD,
A5 T EP. RIS R TAEHLS(WHO)Y bR, 4% )52t 50 % UL ESH: T >-1.0 AIE
W, TAE{E-25 F-1.0 Z [ AE &R, T <-25 NEFRGA0O]. THE = (CLlME — FERZ%E 5 E
BT N UG BB 5 P ) ) e ) e ) I3 i N D 2 P (O b o 22

2.2.4. FRAX R
18 FRAX B3 G K R 707 22 S8 [ 1013 BT A H 3 HEAT B 9 A2 KUK A
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TELR VT )BT FRAX B4 XU B 22 45 99 3% (https://frax.shef.ac.uk/FRAX), &3 [E A, S 3
FHRAEE, THEHRR 10 45 32 B0 B 14 B A (REAE) DRSS B 2 4 AR o i o i P P i — 2 i
B b [ KAL) g TR AR KRS, BB RS E IR < 10%; PR, B R
BRAATE B ITHER > 10% H<20%; &K, FEFRGMAEEITEE > 20080 &3 > 3% [11].

23. Gt FERE

KH] SPSS 25.0 ZEil # A AT HE i, THEBRIDIE £ SRR, RS AT i
s ARIEZS A LA AL B DY A7 S 7, ZH 1A EEACK T Mann-Whitney U 656 . THECBRME AT 7 73 HE
TR, AT RITRR. A SGIHE R AR AU, Bl P <0.05 FoRERA S E L.

3. &R
3.1 EAEN

M bR S I BTMY KT, HEBF TR 553 i B 441 (n = 46) RIS B 6441 (n = 26) 0 SiiH i
SR, PHAFEE R BE(ALP). BEHEE 25 (BMD). B S BMD £ 5 TH A 4t it 2% 5+ (P < 0.05), F
BTM /K P 5IX SE[R A K. BTM Mkl i ALP 7K~V TR 5 62 2H,(82.98 + 21.65 vs. 70.62 + 16.95), 1fij
JEHE BMD (0.983 + 0.151 vs. 1.091 + 0.191) A1l 2 BMD (0.807 + 0.108 vs. 0.900 + 0.124) KT 4% ¥
4, P ALP K FTHE T A 5 E ARG KA 55, BMD (RIS~ B &I, B RENEK S o ERAE
Ko WAL RIAEAER . BMIL A5 MBS L4t i2 2 5 (P> 0.05), U BHARET 70 LR R & 5B R
i AR N R

Table 1. Basic information of postmenopausal women patients after papillary thyroid carcinoma surgery (y  s)

=1L PBRBRARERGEEG LB ERELRTER( +9)

B gE| 2 (n=72) BTM miiib4(n=46)  BTM fkE4L4(n = 26) P1E
() 56.28 + 6.06 56.28 + 6.53 56.27 +5.23 0.576

BMI (Kg/m?) 23.83+3.72 2337 +4.43 2464+ 171 0.120
1145 (mmol/L) 2.24 +0.16 2.26 +0.15 2.19+0.17 0.077
I3 (mmol/L) 1.27 £0.17 1.26 +0.17 1.29 +0.18 0.524
ALP (U/L) 78.51 +20.83 82.98 + 21.65 70.62 +16.95 0.026
JEEHE BMD (g/cm?) 1.022 +0.173 0.983 +0.151 1.091 +0.191 0.010
JBH #5 BMD (g/cm?) 0.841+0.121 0.807 +0.108 0.900 + 0.124 0.001

3.2. BTM S# A SREMBETHE T ER FRAX SXEAIEE

e A R R RA (T < —2.5, 13.0% vs. 11.5%)FI - & Jd /0 (-2.5 < T < -1, 54.3% vs. 26.9%) ] b 51 i

N

TAREH A, T 5 B EH (T > 1) Ee B IS TR 42 4.(32.6% vs. 61.5%), Z R HAS¥E X (P <
0.05). BTM 4t B3 1 %6 B T (H 70 A B BAR TR AR 2 . Ak, BTM w4 A5 FRAX =X

6 P EL A3 A0 vy T 5 46 4. (28.2% vs. 23%))

PR AR WA 2.

X L 4k

=N

R, BRI E HAR S SRR B FEAE =
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Table 2. Comparison of bone mineral density T values and high-risk FRAX between the BTM high conversion group and the
low conversion group [% (n/n)]

% 2. BTM SERESREREATERE T ER FRAX EXEAIEEE[% (n/n)]

URE| BTM #4464 (n = 46) BTM fik#1L 4 (n = 26) P

B RBAN(T <-2.5) 13.0% (6/46) 11.5% (2/26) 0.048
B AR (25 < T <-1) 54.3% (25/46) 26.9% (7/26) 0.021
B IEE (T > -1) 32.6% (15/46) 61.5% (16/26) 0.017
FRAX = MU 28.2% (13/46) 23% (6/26) 0.037

4. ¥1ig

FHOPR g A S 290350 e e fo 6 LIRS PR IRe 2 —, LRI 25 LT RULRRSE BB . HR
W B UG BT, AR, RSB SR S B ER, BT FARIR RIS S 800
HFREEL, FRGN. HEF, E5REBEREM[12]). FREESREULERRIES, B2 )5 LB
PR RUE, S E A0, SR A S B, R A A R, S B AR A
FRACE &, SnEssmp; R, HURRE BFRRILEe IRIE, 24 R D &8, FEE R M,
TSN SR A A AR, B SR AA K R R i i V3 &, & 51 T [13]. MR AE TSH 4
HlEYT AL TGV BRI R, B 25 B R i 47 U 1 100 B B 52 Bk — B IR 007, B ) 7
A FOREL. BT, SR M AT AR, R R A .

DXA TENE AN 12 W10 S hrit, HRIFAAFRERM X H2E, nTiHG B8N PR & &, FIBETE
FEEMRE, R EAES . RS, AR TERZERHE M AL4], H—SEG S EOE g, o
JRIEA A B KR SR AT BMD £5 5, B2 E 4T AR T o S SCHEAE[15]HRIE, AR AR AR E
HEE RS ER AR, W0 RNE RN BRI ZE, T 5 R W A R A B T AR
T HEE[L6]RF FE R, E AR AR T F T BAS S 1 P AR AL AW, ERT VAR A KR . IR AR,
FRAX B RS V2 N, HIE TG UE B =404, T A 80Pl ARk 10 AFBiba P41 A A KU, mIIn s )i
BRMABRIG AR, BCEHUG[17]. AWFEEE DXA. BTM B4 FRAX XU TS T B 28 & 0Pl BUIR AR FL SR
AR EAE Lt BE AR, R ES KR, KI: © BTM @FEHA R ALP K& TR
B, TREHE BMD AUKCE S5 BMD MR TR Hedl, 257 HA3 401 (P < 0.05), @ ikl g
JRGAA(T < —2.5)FE B> (2.5 < T < —L) Eofil i TAREL 420, T % FE IR (T > —1) I Lo A T
i, ZREAGIHFE (P <0.05). @ BTM miE#dl FRAX & XU Eu ) s TR dl . 28 LR
H, ST HARBRASRIE AR F RS RIBITT ARG LB, KA DXA. BTM BtE FRAX Xt it
AT E T AR SR G VAL, TN TR BA BB 4T XU R Af P B v

ARZAL: ABF)E T WL, BEBED, FE—E Wz VRRE, Sz KIpE v EdE
OUES T, S RPTREAEE—E MW ZE, AR TUGARHE SCita; ATt £ RS R, KanHE
FORH T B AR BB 4 B VRS B 52 . AR T 7 Al AT — T AT IEPE RSB 7, KA BE V% A 51 &
H, WFOH R E TR, DL RIS 5T P SR E VAl 7 R AT Ak R, B T K A TR
TSH #f|5EE . TSH HIH1EYT FIFRFEERT ], W E A, &% & FRAX [0 .

E&ME
BRAE T 3 PR RIS H (405 2023ZD-8-7).
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