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Quantitative ultrasound of the tibia and radius in prepubertal and early-pubertal female
athletes.
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BACKGROUND: Physical exercise during childhood has been shown to enhance bone mineral
density, thus reducing the risk of osteoporosis. OBJECTIVE: To examine bone properties, as
measured by quantitative ultrasound, in prepubertal and early-pubertal female athletes engaged
in impact and nonimpact sports. DESIGN: Survey. SETTING: General community.
PARTICIPANTS: Twenty-five acrobatic gymnasts, 21 swimmers, and 21 control subjects.
Athletes had been training for at least 1(1/2) years. MAIN OUTCOME MEASURE: Bone speed
of sound (bilateral) at the distal radius and the midtibia. RESULTS: Gymnasts were significantly
shorter and lighter than swimmers and control girls (P&It;.001) but had a body mass index
similar to that of swimmers. Adiposity was lower in athletes than in controls. Speed of sound did
not correlate with measures of body size. Higher mean +/- SD radial speed of sound values
(nondominant side) were observed in gymnasts (3764 +/- 104 m/s; P =.045) than in swimmers
and control girls (3732 +/- 99 and 3721 +/- 83 m/s, respectively). Mean +/- SD tibial speed of
sound values (nondominant side) were similar in gymnasts and swimmers (3629 +/- 87 and 3619
+/- 78 m/s, respectively) and higher in the athletic groups than in the control group (3516 +/- 127
m/s; P&It;.001). In all 3 groups, no differences were observed between dominant and
nondominant sides in the radii or tibias. CONCLUSIONS: Physical exercise, impact and
nonimpact, is related to enhanced bone properties, as measured by quantitative ultrasound.
Longitudinal studies using various modes of bone evaluation are necessary to determine the
long-term effect of various types of exercise on bone properties.

KoauuyecTBeHHOE VIbBTPaA3BYKOBO€ UCCJICTOBAHUE I'OJICHHU H .JIy‘lEBOﬁ KOCTH Yy I€BOYEK
aTJIeTOB 10 nyﬁepTaTa H B PaHHEM IIE€PUOAE MMOJOBOro Co3peBaHusd.

BBEJIEHUE: ®usnveckue ynpakHeHHsI B TE€UEHUE JIETCTBA, KaK ObUIO MOKa3aHO, YBEIUYUBAIOT
MJIOTHOCTh MUHEpasa KOCTH, TAKUM 00pa3oM, yMeHbIIas puck octeornoposa. [{EJIb:
HccnenoBaTh CBOIMCTBAa KOCTH M3MEPEHHBIE KOJMUECTBEHHBIM YIIBTPAa3BYKOM JI0 TyOepTaTa u B
paHHeM ImybepTaTe y AeBOYEK aTJIETOB, yUaCTBYIOIINX B BO3JCHCTBYIOIUX U OECKOHTAKTHBIX
Buax cropra. JJU3AMH: 0630p. YCTAHOBKA: o6mee coobuectBo. YYACTHUKU:
JIBaauate nsATh aKpoOAaTHUECKUX TUMHACTOB, 21 mioBen u 21 — rpymnmna cpaBHEHUS. ATIETHI
TPEHHPOBAIUCH B TEUCHUE, TI0 KpaitHeil mepe, 1 (1/2) rona. TJTABHASI MEPA PE3VYJIbTATA:
KOCTHasi CKOPOCTh 3ByKa (OuaTepaiibHasi) B IMCTAIbLHON YaCcTH JTy4eBOM KOCTU U CEPEIUHE
ronern. PE3YJIBTATDBI: 'uMHacThl ObLTH 3HAUUTENBHO KOPOYE U JIETYE, YEM ILJIOBIIBI U
neBovky rpynnsl cpaBHeHus (P<0 .001), HO nuMenn UHIEKC MacChl Teja, MOJ0OHBIN KaK y
ioBLOB. [loiaHOTa y aTieToB Obliia HUXKE, 4YeM B Tpymie cpaBHeHUs1. CKOpOCTh 3ByKa HE

KOppelupoBaa ¢ moka3aTeiasiMu pazMepa Tena. bonee Beicokue cpennne +/-SD 3HaueHus
CKOPOCTH 3BYKA B JIY4€BOW KOCTH (HEAOMUHUPYIOIIAA CTOPOHA) ObLIM HANIEHBI Y THMHACTOK
(3764 +/-104 m\c; P =.045), yem y 1mIoBIIOB U ieBoYeK KOHTPOs (3732 +/-99 u 3721 +/-83 m\c,
cooTBeTCTBeHHO). Cpenuue +/-SD 3HavYeHHs GOIbIIe0EPIIOBON CKOPOCTH 3BYKA
(HEIOMUHHPYIONIAs CTOPOHA) OBUIH MOI0OHBIMU Y TUMHACTOB M IUIOBIOB (3629 +/-87 1 3619
+/-78 M\c, COOTBETCTBEHHO) U BBIIII€ B COPTUBHBIX TPYIIAX, YeM B Tpymie cpapHeHus (3516

+/-127 m\c; P<0.001). Bo Bcex 3 rpynmax, HUKaKuX pa3induidi He ObLIO HAHACHO MEXKITY
JOMUHUPYIOIUMU U HETOMUHHUPYIOIIUMH CTOPOHAMH B MPEATIICYbSIX U TOJCHSX.

SAKJIIOYEHUA: ®uznueckue ynpakHEHUs, BO3/ICHCTBYIONINE U OECKOHTAKTHBIC, CBI3AHBI C

YJAYYIICHHBIMU CBOMCTBaMU KOCTHU, KaK USMEPCHO KOJNYCCTBCHHBIM YJIbTPA3BYKOM.
Heo06x0aMMBI TPOI0ALHBIE UCCIEIOBAHKS, CHOIB3YIONHE PA3IMYHEIC CITIOCOOBI OLIEHKH KOCTH,

YTOObI ONPEACIINTD ,QOJ'IFOC[)O‘{HHﬁ BQthCKT PA3JIMYHBIX THUIIOB yr[[}a)KHCHI/Iﬁ Ha CBOMCTBA KOCTH.
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