PEGHEHMEE 201143 A5 17 %% 38 Chin ] Osteoporos, March 2011,Vol 17, No.3
Published online www. wanfangdate. com. cn _ doi:10. 3969/j. issn. 1006-7108. 2011. 03. 007

“ZRPLIEFEREERN
S S eI

FH K ARE AR HHHE EARH

FES%T: R681;RI8L.3+7  XMIRIAM: A  XFHE: 1006-7108(2011)03-0213-06
RE: BY) RT4L504HEERREERWHEARBER, #%  F 7 %HE NORLAND-Stratec
FRENEXRETHE(pDXA)HET I3 L2 1 FU LN LEREERE EREMUHEFE
%ibe + RB (distal radius + ulna) G348 + KRB (proximal radius + ulna) BA & i 3% 4% & ( proximal
radius) ) BMD (&, UM B HE T EREF AN RO —BFER FRESTRULEH . LFE -8B PR
FHEHR BERAMSEHREE ST, SR L2508 8RR W& A6 BMD {42455 4F i
BEMAZERNEREMETRE  AHRLLELTEATHREENE KEESLARNEM , HE
BEGHENELER - L2228 S2FRK AERELABANBKSEHER4ZEAHEE
KHNBERBLERENEERRHER. WA 5 OPHEZREREOLHL, L8258 OP ALHY
BEEKFHETH NEKEHE, I PTH MR Pyd/Cr EHEAE, ZAIEELHLY, FHAK
HESERRFITHEEBEREPEREEIR BEAARKLERGI.3% ., &t HLAZEHEETE
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Abstract: Objective To explore forearm bone loss-related risk factors in postmenopausal women. Methods
A total of 183 healthy women, over one year since menopause, were recruited to measure bone mineral
density (BMD) of the non-dominant forearm, including the distal end of the radius and ulna, proximal end
of the radius and ulna, and proximal radius alone, using peripheral dual X-ray absorptiometry (pDXA).
General information of all subjects was collected with a questionnaire. In addition, urine pyridinoline, serum

estradiol, parathyroid hormone, osteocalcin, and alkaline phosph were ed. Results It was
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showed that in postmenopausal women, the BMD values at all examined forearm sites declined along with
aging and YSM (years sincé menopause). The speed of the decline was obvious in the first ten years after
menopause, and was gradually moderate thereafter, which was in accordance with the axial bone
measurement. Early menopause time, multiple pregnancies, and longer breastfeeding time were risk factors
of bone loss and the incidence of osteoporosis in postmenopausal women. Comparing with those in
postmenopausal women without osteoporosis, the serum levels of estrogen and calcium were lower, and serum
PTH and urine Pyd/Cr were higher in postmenopausal women with osteoporosis. The postmenopausal
osteoporosis appeared in high bone turnover type. The usage of estrogen would reduce the early bone lose

occurred in early menopause. However, the usage of estrogen was only account for 9.3% of people.
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Conclusion Bone loss in forearm bone was similar with that in the axial bone. pDXA would be useful to

screen high risk population in the society. Years since menopause, procreation status, and usage of estrogen

would be the important risk factors that influenced bone mass in postmenopausal women.

Key words; Peripheral dual X-ray absorptiometry ( pDXA); Bone mineral density; Osteoporosis;

Menopause; Risk factors

4 % J5 B W B # I ( Postmenopausal
osteoporosis, PMO) i F EMA L3I LN S HH M
i, B—FBEREERR, H X PMO #E B M
WITHIAA—ER B RBMENFRARZ—"",

FEER—MAOKE, RHR4BALFANSZ

—EFE,BERXPELZRALERANENR
AR URGREARMAATRERR+ORZE, B
B W B RBAMIE) R AKMREANE X &
&% il & {Y (Dual X-ray absorptionmetry, DXA) Jil &
R B AL B F % B (bone mineral density, BMD)
EP TR ERNEE X XE0 MR (pDXA) W&
FiEEBMD EAAMNBBEFE EZHENER
BERSE BhTFREMAMABMEE, UREEH
WL WRRETRM THE—SHAS ., A%
Fi 35 & NORLAND-Stratec B BIBINAE X KB W
B (pDXA) BB T B E LU EEENEETES
B A EEAREMTEREERMER, ARAEEN
EXKBPRENNENES BMD ATHEAH
HE HERETHE—SFARTHBHERENTS
VTR EEEE,

1 #RAmKEE

1.1 BHEMR

183 Gl 1 SERU L&, BIMREHER
BHMEEGFEEMERENEELR WEX
HEHHE, PLKFE, “EF.BER BR
(F)BEAHRMEB, RESER ERR, B
BERLEAREEXY RS FWAH6 MR
kEATERERBENED.
L2 BRABHEE
L2.1 WHAZ:URSHEIBTERAVES
REENAZ, FERAZRZELE -, BIER
ENARARE—RER EF L BR/E, B e, &K
EE, REEFEREIRE,
L2.2 BEEMENLEGRE . HAEEAGHRAE
SMBEEMEHN 183 Fl42 1 £RYU EHaHH
ATHERARMERUAETERNE, MENH
% % B NORLAND-Stratec JE BRI N AL X 25 W

B (pDXA) UBHE 2%  EEWERE < 2%,
BRUTKNERER < 1%, BRIFVEHATER
RENBESATUBRR,FEEAARUE, ¥
B RO, 28 Wk, W B A A5 R R S BT
Bm s + R & (distal radius + ulna) | 378 iF %
B + R & (proximal radius + ulna) Fif %% 5% &
( proximal radius) , B % ¥ f L) & % B (bone mineral
density, BMD, g/em’) &R, WIBEEHEBILH
X Ui EEREE R (PBM) RfFEE
", 8% WHO KL W7 R X U € pDXA
BTN (RBE X+ S B AY 90% )", 11 BMD £
BFPBM-1.Os RUEH LB A BREBLS(FRE
Bit) ,BMD {E{EF PBM-2.5 s 5 -2.0 s XA £ &
LW B RBARE

1.2.3 A£4E1R5RHR .

() BEARER:

PREEAR A BB . % B8 Zaninotto!'” B B9 7 3,
BEREZHBRT -20CEERFER, A#FE
BUREBLE, BT -20CKAFR,

(2)ERFH*%:

PRt 0E B 55 AL BF te E ( Pyridinoline, Pyd/Cr):
FRULEFR A H 3222 8] 7170 4 4L 4 {58 ; JR PPD
FF%E METRA A A1 4 7™ i) ELISA A a8 M,
B % nmol/L, # P CV <5% ,#/E CV<8%,

Mg — 8 (E,):RIA BRI E , RAEHETF
ERBRAERARAER, BN pg/ml, #H CV<
6.5% ,Ht/E CV <8.3% ,

FRERHE(PTH) :RIA LM, AN EHF
FRABROGARABET, L4 H ng/dl, #HA
CV<6% ,4itfEl CV<11.7% ,

BEEF(0C):RAENE , ANEHPHE
PEEBREXEARPLER, LR oyl #HRA
CV<5% ,#tE CV<8%,

I 7 5 9% B B (AKP) : FH B SL A ] 7170 £ 4
AWM E, CV<8%, '

1.2.4 St ibE. 5 A SPSS R B M BUEE, R
JH SPSS Epi-Info # State % ¥ 7 &3 4 #7. BB
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f&] o8 % A One-Way ANOVA 447, LSD #4741
EIRALE, FORRAZ M EEAZNRE LB S
X', RAZSEAMFEREREM, P<
0.05 hEREHITEE L,

2 &R

2.1 BIEXREK—BOR LA AR
ZMAERRRUEMELLE Lt 183 f,
H-BELAEFR . SR AE. EFLEER

W R ATKRERENERAMIERNRE
ZUHLEZERMERKTHAB EFA (P <0.001),
EEZRLSE BRBEENEERDTHIE63.3%,
OP RA R Fi534.7% [ LAGT B L wmbs + REH
BMD {515 F PBM - 2.0 s g2 WitR ] 1 18.4%
[ AR m w42 + R &/ BMD {5{EF PBM -2.0 s
HEWARHE] KB EM OP R4 MM X &K E 4 5
£2.98.2.73 f12.36, WG, KBEMOP RAEXR
RELA EEFEBTEM(ES),

(XA, 3 ARA4SERTHEETRMNERERBENEER
@7 <PBM-1.0s <PBM2.0s <PBM-2.5 5
g =1 —_
1 RERLEFAMR(=183)H—RRE BR(E) +/- % OR +/- % OR +/- % OR
N izs T 1- 31718 63.3 1.00 17/32 347 1.00 9/40 18.4 1.00
FR(P) 59.527.0 47 ~79 5- 41/8 83.7 2.98 29/20 59.2 2.73 17/32 347 2.36
#E (Kg) 59.8£8.9 40 ~36 10- 3310 76.7 1.92 24/19 $5.8 2.38 18/25 419 3.20
5% (om) 156.3£5.1 140 ~173 15- 1922 90.5 5.52 12/9 5.1 251 11/10 $2.4 4.89
B EHEB(Ky/') 24535 14.8-36.7 =20 21/0100.0 11.6 21/1 95.5 3.7 21/1 95.5 88.9
BRFR() 15218 12-20 At 145,38 79.2 7 102/81 55.7 / 76/108 4L3  /
REAH(X) 29.8+8.2 21 ~128
X2 15. 460 22.330 37.862
A&2H(X) 5.4£1.5 2-~10
P 0.000 0.000 0.000
BR(R) 2.5+1.3 1~7
Linear
AR (/) 13.3+12.3 0~72 wend X° 8.951 18. 105 36. 265
HBER(Y) 49.313.6 3757 p 0.003 0,000 0.000
HBIER(F) 10.1£7.9 1-37 —
23 #EFALHEBRBREAVWEREAR
2.2 SBXIEERMOP RAERKEWE $25ALHE B A F R &34 H BMD E1Y

MR2AN EEELFROER AEEEN

B4 BMD ¥ B TH (P <0.01) , K% 2
BI0ERTHRAR, EERE + RE BMD 8
BEREK25% EH BB LW + REMATE T
Gite® BMD RERERRB B ER(F2),
I5,BMD M ZREREEBTEM,

%2 FRALLZFRARHEENEBLERE

(¢/em’) REBRBER(%)

distal radius + ulna proximal radius + ulna proximal radius

its 1% i 1% its 1%

1< 49 0.3168 £0.0632
5- 4
0- 8

15- U

0.2817 £0. 0523
0.2809 £0.0590
0.2734 £0.0520
220 21 0.2164£0.0462
B3t 183 0.2825 £0.0628
F 11,909

? 0.000

14.8

%2
U4
%.4
418
.0

0.721220.0745 9.4

0.6489 £0.0975 18.5
0.6556£0.0996 18.8
0.5970£0.0888 23.2
0.5669 +0.1034 28.8
0.6545 +£0.1038 17.8
13.265
0.000

0.7249£0.079% 7.1

0.6409 £0.1075 17.9
0.6524£0.1072 16.4
0.5843£0.0896 25.1
0.5632£0.1101 27.8
0.6507 £0. 1118 16.6
13.453
0.000

#: 1% - -BMD (ERMERRTROE S,

HERREREMEMABAAGRNEKRTHET
&, BB REGE T 4 W 3L e s 30 4
AULE,OP EAEMBEWMEE L, OR E4H RN
2.64 f15.59(F 4 F&kS) , WARWFEREL Z
A KT EREWMEZEALXEEREENE
EERZ—,

WA ERABEERNEZE AL ERE
WEMALBMD EHXHERTFARAEHAKERE (P <
0.05,%4,%5),0P RAERUE T RS, RARM
ARERERITEMEZE AL EREERTRIE
Ao BARKBELERER A2 ALFHEER
MM RAABLE 9.3% (17/183)

g4, X1 8 OP fIE OP W42 J5 A& A X 1%
BHEGTHE, R (E6), H(R6)TR,BE
OPH4EZFEIALB L OP AL EHLNERE
BEREZERK FEXKEZ BALABGK. . E8
Ko Bit, %282 HERETE WL E T K6
HBERLRBEZRMBRANEN B LR
AE,
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%4 EERAPYREANELFALHE R
BMD {H %W '

H % distal radius + ulna proximal radius + ulna proximal radius
2K (X)

1- 49 0.2944£0,0608  0.6732£0.0985 0.6767 £0. 1086
2~ 104 0.2841£0.0644  0.6607 £0.1021 0.6542 +0. 1108
24 30 0.2573£0.0547  0.6023 £0.1048 0.5958 +0. 1049
Fi 3.420 5.225 4,985
» 0.035 0.006 0.008
wLAR(R)

0- 72 0.2960£0.0599  0.677420.0916 0.6750 0.0980
10- 93 0.2809£0.0625  0.6489 0, 1051 0.6436 £0. 1151
230 18 0.2363£0.0550  0.59150.1182 0,5900 0. 1239
FE 7.002 5,444 4728
P ’ 0.001 0.005 0.010
HRT

FWM 166 0.280120.0632  0.6490 01052 0,6450 £0.1130
WS 17 0.3053£0.0551  0.7081£0.0712 0.7062 £0. 0835
Fi 1.584 2262 2.1m
P ’ 0. 115 0,025 0.031

£S5 AHERAAMRKEANALERL OP
p & 30} A |

5H +/- % OR x? »
FR(K)

1- 23/2% 4.9  1.00 26.069  0.046

2- 5846  55.8 143

24 29 7.0 2.64

NAAB(R)

0- 34/38 4.2 1L.00 7174 0.007

10- 53/40 5.0 148

230 153 8.3 5%

HRT

b3 4::} 94/72 566  1.00 0.570  0.307
L3 4G 89 411  0.68

%£6 XOP5EOPMALFEEIMEXSRLH

X oP

A 0P

s (a=81) (n=y TH P
£R(F) §7.15£5.39  61.2927.55  4.329  0.000
K1 (Kg) 61.23 £8.06 $8.66£9.39  1.988  0.048
5% 157.05£4.78  155.78£5.23  1.688  0.093
HEXX 24.88£3.47 2415359 13 0.172
KaER(Y) 49.88+3.62  48.91:3.56 1.806 0.073
RBER () 7272562  12.3848.67  4.813  0.000
AR (K) 2233113 268130 2311 0.022
WILAB(A) 10.70£9.91  15.30£13.65  2.639  0.009
BMD
(distal radius + 0.3372 £0.0447° 0,239 £0.0349°16.229  0.000
ulna)
BMD( proximal . .
radius + ulna) 0.7258 £0.0684 * 0.5978 +0.0917 *10.805  0.000
BMD

. . 0.7250 £0.0740* 0.5916 £0. 1012 *10.287  0.000
( proximal radius)

H:(1) » 488 E BMD;(2) 1 BMD( distal radius + ulna) {§

F PBM -2.0 s 35 OP 2 Wi %,

BEEBASHERERYN LL2FR KEAWI
RBHAEBRTE, B ERERN %25 0% BMD
HERBRNERER(ERT),.

87 &SSO E BMD HNE S B HMT 4R

i : Bt BMD( distal radius + ulna) { F PBM - 2. 0s 35 OP 2 Wi #%
&0

AT P2 )G EL 6% & BMD KT BER
WE K, Bl BMD (distal radius + ulna,g/cm’) &%
AR, SBER(E) AE(Kg) HF (em) R
RO -KHZ;1 -HFE-K;2-FF_K;
------ YRMAE (HMAABE) VAZER, HTT S
TELERHMT, FAFBHFRE F<0.05,#
BRI R BR{E F=0. 10,

'3 b SE P
BLRER -0.359 0. 001 0. 000
g 0.221 0. 000 0.001
WEAR -0.178 0. 000 0.013
5% NS

-3¢ .4 NS

H:(1)NS - RRBERRAATE; (2) BPHH b M AR
EIE% %; (3) Total R =0.506, R =0.256 (F = 20.497, P =
0.000), ’

2.4 £Z2EAXERBEEIT

¥ B 3235 % % BMD( distal radius + ulna) [§ 2 %
f&F PBM -2.0 s #474-41,E) BMD {51 F PBM -
20 RUEERBRHAMA(OP 4) ,BMD EHETF
PBM -2.0s ATENEFRHMA(IEOPH), I
B_AMBRIBEENKT, ER%0, 425 OP
AL MR (E,) Sk F8IE oP ALk ¥ BRE
f& (P <0.05) ,PTH 71 % it & B W Sh BB K #H 45 Pyd/
CrBi BB (P <0.05);0C S Ru & EIIENE
LLE OP 4Uh R, BER XS EX(P>0.05,
*8),



S EEARMEE 201143 5817 % %538 Chin ] Osteoporos, March 2011,Vol 17, No.3 217

%8 BREHMSIEEARRE L0 EFRABBIFLE

b n = a;: s n 2 OP:ﬁ: s P
I AKP 100 115.233.0 81 113.7£30.8  0.748
i Ca 100 2.4820.26 81 2.58 £0.34 0.025
nP 100 1.330.18 81 1.37£0.23 0.235
I E, 92 62.02x27.06 78 73.11£35.93 0.027
I PTH 93 16.84=x14.42 79 13.14 £10.15 0.051

i OC 95 4.63+2.65 719 5.09£2.71 0.260

R Pyd/Cr 84 8.95+3.14 115 7.39:+2.80 0.033

¥ : L BMD(distal radius + ulna) {&F PBM -2.0 s  OP 12
.

3 WHig

FIERINEE X £ EF MBI (pDXA) BES
SR X RET W RN (DXA) HRSE 45—
WMER, FEAFHENEREEERMERNE
FRF, 3 DXA R A1 SPA(E X TFEEEN)
AT EGR A, WREH, R ERGHITRE
WAIEDERFHE MR, BT, pDXA § R
AT OP LM M HEH , BT R T HEE#H—
BB H BMD WE AR, M F M ELHH#TL
& BMD 35 89/ & , 1 TR pDXA AR K H &4
GRBEAGY TS RE" . BEEERRAE
WH % pDXA WEWABERBBERNLHRE, &
K % B NORLAND-Stratec A B EINAE X & &
TREM(pDXAMETLEZELUNEERRN
BMANEEE, &4 RS AEMERBHERIR,
B2 ERAHEEEREAABATRE W
iSE

AL BB UG, b Tk R K B T M
HEEREEATERS—BRRATY ER, 7T 8%
WARRSMENE - MRENEERB ", £
REREY, \REBURE WEEARANERULH
BMD {E# B4 S4BT K 2% T W, T R B
MEBE 10 ERBHE, ERTRE=ZS2Z—%
AHOHABABESTHENBEREM(E2). &
BISEURREOPRAERETRAE B BM, XS
B OP &4 WX &R B 25135 5. 52 i 4. 89, iE
HeBRALEEANEEYRER(E3),

EFMELREN EEE AL B RES PR H
Wk (X4.£5), BEEALHERRARN
B89 BMD (& HBEHF 2 K 8 A@ 2L A 4
KB TFH, 0P REMBERENAE L7, R

SRR E , S MR e 4R, B L B
# EFREETERRSE, BREKTFEER, #
B—ERZA>E, R EEREAAMATRE
BEBY EEREBREMAE RRAE . &
FHMIASERGEE RN M, £ FRBHH
mAEAAGHER AN TREFTENEY. W
GRENERERGERRSEERENREERZ
. Bl AFKEL S, WA K, TR wi i
BENBEVAELLZFNBRERR.ARRER

. RHARE, MTXEAL ENEREEENKN

HATELHNANRFAY TR UREERER
FRUBREFEEME, BB RAAEREET
AL,

ZRBESERAMEREN ELFER EEM
WA AN E L 03 BMD R €KW, L
REZFR BMD HEMERBEK, RE¥WEL )T
RLBRABREZANEERR. OLBELFREEE
BEKFREME, EFBROARABAESFERNE
X, ERAEREERT RN LR
MMETHR IBHLLERER"" ., AKHFR
GREY FRAERRKNEZEHAL BMD HEHE
BTREABERRE, AVBERRNBRER -
HRPER. BAREBRBRERMGLERE, &
RRETHMROERARN L 9.3% , ZEM/KT
BREEBEK

Wi 5EOPKMELGRBREEALMEL, B OP
2 EPTHHEREKFHE TR MSKFRR,
NEERR R K PN REEERFEREEM, o,
%25 % OP Pl PTH Pyd/Cr K FEHE A5,
EHERUCRESH S EERK, AHREA, ELE
MR E RS ERF RIS EERBASHES
i BMD B4 RHXHA0.77 , E B ARG
Bl R A B 16 P, BMD B9 5E 7 & AU A AL B AR
WEH RS EENE X :BMD & 68 & 74 &R
A0 R BB, T B 1 45 B 0 Y 7T B B
REEE R B ARSI F R R AT R,
i, FFRERBERORE, FRERBIBRER
BREWAXER, ETHERESETERNUES,
BILW, RIGIT 3R A T RS E

EXHRAREREN QRELFHERRE
ERABFAPHELE, AEUNE X XETHE
M BFE A BMD T THEREARBE, 44
BREEGUE RERTRE—SHREPHEFN
BERH#TEHYTH. MELFR EFTREAHEHK
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