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i- Dua X ray absorptiometry

ii- Quantitative ultrasound

iii- Speed of sound

iv- Brond band ultrasound attenuation
v- Stiffnessindex


https://ijem.sbmu.ac.ir/article-1-111-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-10-24 |

VWY Ll Ol oS LS s sl b sl OLCas 5 sk deme
160 oRunkes yi olad fie -y Jyua
. 140
120 \/\
: L La yaiie
100 ——\/\/ — /0 Sen
. 80 /\/\/ — 0+ Sws ARVAVATAN 3l 55
S 60 av/o S
7 40 THAVIe S VYA Y£EY/YY 5B Cyem
20 (VY-v+) ()
O T T T T T 1
\O/0A£YY/YA SR
20- 30- 40- 50- 60- >70 o
29 39 49 59 69 (vF=Y-) (ko)
s slas s < O/ £YV/0O¥ Sl G
(ov-¥-) (k)
.‘ - l-° -~
ookt Juos (-0-¢:) (i)
VE/YO£\Y/N Ol 0
(Vy¥-ov) ()
Laqasls \OY/Y0£#/Y oL a8
(\Wy=1¥) ()
oLy Lo Sl s BUA SOS MeantSD by gio ol WALV A Slase 4B
SAF/FFEVV/AY AYV/FYENO/\ FF/VOENOYV/YO il (\ar-\ov) (k)
5 VYV/ACENY -4 AQOY/FYEFY/Y 3 4 Glase Lo YA/4-£0/-A obs BMI
Loowia s oo daly el cows 4 Vee/NARVAVY (FY/AV=VA/VY) (k)
‘;L]a:\t) I p-Va|U€ .(p<‘/’o) J\” _)‘JL;.K’.O QUS GL&_):\i:LA YO/\‘fi\‘/\“\‘ Q‘J‘)ﬁ BMI
(FA/2-\F/VY) (k)

BUA s 055 &asly cass +/++ ) 5l S3aS udie 4w 58 L o3
JoX¥ g /0¥ s 4 lap-value) s Llaaae Sl
SOS b (Seutily sladls slas3 &asl, 013 5o Cinan (a5
[¥Y goblue i 5 4 Lap-valug) o s lo sae SI s BUA
5 oSl sladles slaxs 31 (oss /YD 5 /A
1 Sl Sl o HISAT 05 L a1 (8L &lmis
sl s Hu pase el bl Ye=Fe Glase 5 0U)
s e Lo bl (gl e YAl T-SCOE fuculas
ool olsie 40 ) Ula YoF+ cunan Lo S uolis 3
03 Olodial (Ssy pends gl T-S00M® (puas 5 pa e
S oandd pad wd ssliial b GRaKes s
gond Lol fae oole GRS yn Hu ol Al
o8 95 se) ot Al ¥oo¥e caren SI ol s
Ssp 0andl Gl e sl Oleie o oy
Curan pase palie G SSes oolie 4 aals (O sad)
6lr mod Glsder 2if cures g uolie 5 S

(K=0.875) 5l s sms ol siieal (S sy i

160
140
120
100

80

VY0 Sas
w0 Sae

P V)0 San

60
40 \
20
O T T T T T 1
20- 30- 40- 50- 60- =70
29 39 49 59 69

5L o StiffnessIndex (S1) slasSaws -\ s sas
o Jles


https://ijem.sbmu.ac.ir/article-1-111-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-10-24 |

IWAF Oleo b of 8l :/,..m 593 Ol paugdgslio 9 jgy(19)3 7€ dlao \YY

B DXA g L S sl (0T 415 s 3ke) 5lsai
L Gallle Lo 7 Ss olallas wlie ™Maitans g ,Ke sl
5 BUA SOS) QUS (slaielily b i 5 g il 50
Sossmas Sluds (nl QLY 5a 5 as Dlagies (S
2 Sl S e el Ho oSl 4 oda B b ad sualin
aldlas 5o 5 ws Llagtae L) Lo Fw alyuds ol
OalS Bunldl Wi, 9 pge Jole S Y sare Susl DXA
o0 sad sualdie o plE wle ol GBS Lo Glsaiel SIS
353 U ghadlie 59 5 0oy ik a0 5 Lo i
2l L yite 0l O sl pae Al b Gids L
9 olagae Lo dalllas 5o Lasuaie b 055 5 98 Al w g
09 S (ol ity aal, BUA L L3S (h) use cule
29 5 Dlegiae wylse paas Lo QUS L L3 slalles
wla 1 lacglis ool Ml sug Jas s dolge b
s 4 da s Laomls gul3 gbao sl 3 b ol
3B plel iy, € QUS iy, s S 4 L
by cins LU a3 g5lussa e b ool <at
9 omndd (s Sl Ho clie i) Wil s wla DXA
lraa Alide 3blie o oleaial (Ss oless cofy
halllae wallas ol Jla 58 0 a3l 5 S6 S slanls
s S o Lasaiie o Baly (2L5)) 5 ol (oalide
ol S ossasS A5 aSsls s @ oS
Ssosolen Galse cuaal oS Lol esde
ool Ay sl S5l sl SiaS sle sl
sanaicn solan ool Gaslse b (QUS (slajuiis) La e
SYsb olalllae 4 500 s 00 Cnl 5o (akd S Hlel) sl
@l Al S5bo0 S Lsad slaai b 5 gy S e

ol o) Qlesu s Oleaiad (S solan LaLlse s QUS

i- Iranian multi center osteoporosis study
ii- Cohort effect

References

1. WHO study group. Assessment of fracture risk and its
application to screening for  postmenopausa
osteoporosis. Technical report series 843. Geneva

WHO, 1994
2. Heaney RP, Kanis JA. The interpretation and utility of
ultrasound measurements of bone.Bone.

1996;18(6):491-2
3. Gluer CC. Quantitative ultrasound techniques for the
assessment of osteoporosis. expert agreement on

DXA i) 4 olsaiol oI5 Giaioa asilspo S0l

O Ol ol Gl oK1 padss ol ol
Olsaial (S gt slae Olgie 4 WHO (550 )
Bt ol R oslasKis daslKiny ol owl 48, LIS @
s sel Clle pean il o X dadl Su€ Wl 5 5 Jan
Su5aaS slagig, o pliedils da s 8550l S ool
SRS Gy wsd cla glaslins 5 Sdes LB
o9 a8 culglcnlagi g, col 51 (S5 (QUS) gl paial o
Sgan et adasS 5 Glal By, ool Sl sslind ol
09l L33 yala fallas ol wsla Lo ol anb
Soly o s Bola b pulle fuad g
L penid glagaues S on (oon Slsaes aa
Lo &alllas 31 Jools slacl 5 olis g o slacl 31 soliiol
gase Olise 53 s @lSKsel pa e wl&is 5o ol L)
el e 5o ool iondls s aa s (Cal su g LI 0550 SLall
59 Jle Glsie 0 DXA (is, b sad alal wlallhs Lo «
70 3 gaa (sl g2l BMD £ glass TMOS il sl 4alllas
ol el il sy lSssel cren gauls ua 5l S
slaal3s 5o BMD sk glise «S cwlasT 5 dlis
5 il e b glac sl DXA sladlas o «alids
L oosliie oI5 g0 51 @il € ool sud sualie Ja
o2olse o Soliie sha o sl (See (LS, BMD
o8 s BB oull aae il pleaial (Sa golen
ol « Gl glayl3 o QUS 31 Jals mbs
e TG Wl 5 o iyls 50b (Shas8 5 eldial (K3

u‘ Al "é&:}u _-‘ E‘)dgﬁ\j)&f‘j)‘_}l.i:\egdm.u‘)d

s QUS s 15 5o ol il 1 o e 5 sty
3 el Sy @oSeslsl 4 Lol & cwals DXA o

current status. The International  Quantitative
Ultrasound Consensus Group.J Bone Miner Res.
1997;12(8):1280-8

4. Langton CM, Palmer SB, Porter RW. The measurement
of broadband ultrasonic attenuation in cancellous
bone.Eng Med. 1984;13(2):89-91

5. Wasnich RD, Ross PD, Heilbrun LK, Vogel JM.
Selection of the optimal skeletal site for fracture risk
prediction.Clin Orthop Relat Res. 1987;(216):262-9


https://ijem.sbmu.ac.ir/article-1-111-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-10-24 |

\YY

a3l Ol (o8 1S g ol b 3lie

ub@j@ijj:f)

Black DM, Cummings SR, Genant HK, Nevitt MC,
Palermo L, Browner W. Axia and appendicular bone
density predict fractures in older women. J Bone Miner
Res. 1992;7(6):633-8.

Sosa M, Saavedra P, Munoz-Torres M, Alegre J,
Gomez C, Gonzaez-Macias Jet a, Quantitative
ultrasound calcaneus measurements: normative data
and precision in the spanish population. Osteoporos Int.
2002;13(6):487-92

Landin-Wilhelmsen K, Johansson S, Rosengren A,
Dotevall A, Lappas G, Bengtsson BA et al, Calcaned
ultrasound measurements are determined by age and
physical activity. Studies in two Swedish random
population samples. J Intern Med. 2000 ;247(2):269-
78.

9. Pluskiewicz W, Drozdzowska B  Ultrasonic
measurement of the calcaneus in Polish norma and
osteoporotic women and men.Bone. 1999;24(6):611-7.

OLEes 5 sems a5 OS! Sl 3L Al Y N

Sl LY =8 S8 Lo Glatul Sune oS15 ol
FA-FV (V)0 cosin wb deliliad su.0)l 4

oS oine cllais (Gruasane GRephs GIL Sl sY WY

o suiSlaa aba®y UL a pean, 98] (Sares e

O Shia oy DXA L alis ju by €ialy B1S5 s

sad dlaaalles 565 5 plsaial (So 4 Wee sl 0B

¥o-ya (\)f AYAY 'U‘Jf' H_AJ}.AL-:\-AJ“):\JQJ‘)J

L ale oYWa (ks ca 1 0pd (Solel Sl (Sady olojle ol laml § laopdlsl S 5ol
.JJ‘JGQ ‘A)LG‘ULA:)LH.- G:&.A\,k-wlc“de.c‘)d o-"%le\,‘sglﬁ\,é\,;a ‘G.\,..Li é&‘}% cé&‘}g CAL:.J.aéJ.A
L oISy waline gladid, olaus § Gramdte ale ola slac) LK 3wy cpu

iloe Jae 4 oges JS a)lal Gl dlae 5380 4w oY Jlu) cga Oligadils 5 LG i
b L http:/www.Imo.or gir/ijim useT b Sledlsl ol o dasly o) 5o o9 oledbs)



https://ijem.sbmu.ac.ir/article-1-111-fa.html

Vol 7 No.2 Summer 2005 Iranian Journal of Endocrinelogy & Metabolism | 130

[ Downloaded from ijem.sbmu.ac.ir on 2025-10-24 |

Original Article

Normal values of heel quantitative ultrasound parametersin
normal population of Tehran (7-20 & Y/O)

Pajouhi M, Larijani B, Sedaghat M, Hamidi Z, Soltani A, Khalilifard A, Adibi H,
Hossein ngjad A, Golchin M.

Endocrine and Metabolism Research Center, Tehran University of Medical Science, Tehran, Iran

Abstract

Introduction: Quantitative Ultrasound (QUS) is a noninvasive and inexpensive portable method
for bone mineral densitometry (BMD). QUS measures some other parameters like elasticity and
microarchitecture in addition to BMD. This study designed to determine the normal values of QUS
parameters (SOS, BUA and SI) of the calcaneus in a normal population of Tehran. Materials and
Methods: BMDs of the heel in 259 normal men and women, 20 - 76 Y/O (participant of the Iranian
Multicenter Osteoporosis Study (IMOS) were assessed using Achilles+ (a QUS device from Lunar
corp.) After assessment of normal values, Stiffness Index (Sl) percentiles ( 2.5, 50, 97.5) in men and
women were established. Results: Mean values of SOS, BUA and Sl in women were
s$36/75+£1527/25, 121/42+15/1, 94/46+17/92 respectively and in men were 1553/63+43/20, 127/80+
13/09, 100/19+18/77 respectively. Mean of Sl in men and women 20 - 40 Y /O, had no significant
difference with reference data used for QUS device. On the other hand there was a good
correlation between diagnostic groups in reference values and results of our study (K= 0/875).
Relation between age and sex and QUS parameters was significant. Conclusion: Results of this
study show a good correlation between normal values of QUS of an Iranian population in this study
and reference values of the American and European populations.

Keywords: QUS, Osteoporosis, DXA, BMD
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