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Quantitative ultrasound of the tibia depends on both cortical density and thickness.
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This study investigated whether tibial speed of sound (SOS; SoundScan 2000, Myriad Ultrasound Systems, Israel)
reflects not only bone mineral density (BMD) but also tibial cortical thickness, as assessed by dual-energy X-ray
absorptiometry (DXA) and Quantitative CT (QCT) at a site-matched location. The secondary focus of the study was
how tibial SOS compares with BMD at the spine and the hip, the most widely used locations for densitometry. Twenty-
two young normal (N) and 23 postmenopausal women with spinal fractures (Fx) (mean (SD) age 35 (8) and 70 (5)
years) underwent quantitative ultrasound (QUS) SOS measurement at the left tibial midshaft. From site-matched QCT
scans (three 3-mm slices spaced along the QUS measurement region), BMD and cortical thickness were computed
(QCT-cBMD, QCT-cTh). The cortex in the CT images was then subdivided into three concentric and equally spaced
bands, and QCT-cBMD was computed separately for each band. DXA was performed at the mid-tibia (TIB BMD), at
the spine (SPINE BMD) and the hip (total hip, HIP BMD). Correlation coefficients between parameters were
determined with least-square linear fits. Intergroup differences were assessed by analysis of covariance, whose 12 value
reflects the percentage variation in the data explained by group assignment. SOS correlated significantly with site-
matched parameters (QCT-cBMD, OCT-cTh and TIB BMD, all r = 0.6, p < 0.001), SPINE BMD and HIP BMD (both r
=0.5, p <0.001). Multiple regression with both QCT-cBMD and QCT-cTh against SOS yielded r = 0.7 with both
parameters contributing significantly. For the cortex band subdivision, SOS correlated better with QCT-cBMD in the
outermost band of the cortex (r = 0.67) than with the more central bands (r = 0.59 and r = 0.53). Group assignment
could best explain SPINE BMD (12 = 0.62) and HIP BMD (12 = 0.51). SOS was comparable to TIB BMD (r2 = 0.3 vs.
r2 =0.35). Our findings suggest that the tibial SOS measurement depends on both the thickness and density of the tibia,
but is more strongly influenced by the density of the cortex near the surface than by its interior parts. The power of tibial
ultrasound to discriminate between normal and fracture patients was less than that of spinal and femoral DXA BMD and
comparable to site-matched DXA BMD.

KoauyecTBeHHbIH YJIbTPa3BYK I'OJICHA 3AaBUCHUT M OT IVIOTHOCTHU H OT TOJIIIUHBI KOPTUKAJBHOIO CJI0.

OT0 WccaeI0BaHNE M3YYAJIO0, JIEUCTBUTEILHO JIM 00JbinedepioBas ckopocTh 3BVKa (SOS: 2000 SoundScan,
Myriad Ultrasound Systems, M3paniip) 0TpakaeT He TOJABKO INIOTHOCTh MUHEpasia koctu (BMD). HO Takxke U

KOPTUKAJIBHYIO TONMKUHY 00JbIe6epiioBoi koctu, kak oneneHo DXA u konnyectBenHou KT (QCT) B
OJIMHAKOBO PACHOJI0KEHHOM y4dacTke. Bropsim ¢okycom uccienoBanus ObLIO TO, HACKOIbKO SOS

001bI11e0ep1IoBOi KocTu conoctauma ¢ BMD no3BoHouYHUMKa U 6e/ipa, Haubosiee MUPOKO UCIOIb3yEeMbIX
y4acTKOB JIeHCUTOMeTpuH. /IBaanaTh 1Be Monozable, HopmaibHbie (N) 1 23 KEHIIMHBI B IEpUOJIE TOCIIe
MEHOIay3bl ¢ mepenomamu no3BoHouHuKa (Fx) (cpemanmnii Bo3pact (SD) 35 (8) u 70 (5) roasl) moABEprinch
KOJINYECTBEHHOMY YIbTpa3ByKoBoMY H3MepeHHto SOS B cepennHe nuadusa JieBoi 601b11e0epoBoi KOCTH.
N3 QCT ckanorpamm moo0HBIX y4aCTKOB H3MEpeHus (TpH cpe3a 1mo 3 MM, pas3/ielieHHbIE BIOJb 00J1acTh
QUS usmepenust) 6pu1H Beiunciiensl BMD u koptukansnas tonumHa (QCT-cBMD, QCT-cTh).
KoprukanbHslii cnoit Ha nuzoopaxenusx KT Obu1 moapasieneH Ha TpU KOHUEHTPUYECKUE U OJUHAKOBO
pasznenenHsie nonockl, U Obuia Berauciaena QCT-cBMD otnenbsHO /uia kaxkaoii monocsl. DXA Oblia
BeITIONIHEHA B cepenune rojienu (TIB BMD), B mozsonounuke (SPINE BMD) u 6enpe (total hip, HIP BMD).
KoadduunenTs! Koppeasiuu Mex1y napaMeTpamMu ObUIH ONpeIeIeHbl B COOTBETCTBUU C TMHEHHBIM
HAaUMEHBIIUM KBajapaToM. Paznuuust Mexay rpynnaMu ObLIM OLEHEHbl aHAIM30M KOBapHalluU, TP KOTOPOM
3HAYEHUE 12 OTpa)kaeT U3MEHEHHUE MPOLIEHTA JaHHBIX, 00BACHEHHBIX 0003HaYeHneM rpynnsl. SOS 3Ha4MMO
KOppenupoBaia ¢ mogoOHbIMU 110 yyacTkaMm u3mepenus napamerpamu (QCT-cBMD, OCT-cTh and TIB
BMD, Bce r = 0.6, p <0.001), SPINE BMD u HIP BMD (06a r = 0.5, p <0.001). MHOTrOKpaTHBIi1 perpecc u ¢
QCT-cBMD u ¢ QCT-cTh mpotuB SOS npusen k r = 0.7 ¢ 06ouMu mapaMeTpaMu, BHOCAITUMHU
3HAYUTENBHBIN BKIal. s moapa3aeneHHbIX M0I0¢ KOPTUKAIBHOTO ci1ost, SOS KoppenupoBaia Jydlie ¢
QCT-cBMD B nau6oiiee yaaJeHHON OT IEHTPA MOJI0Ce KOPTUKATBLHOTO 1ot (r = 0.67), ueM ¢ 1eHTpaIbHBIMU
nojocami (r = 0.59 u r = 0.53). [IpunaanexxHoCTh K Tpymnme Moria jgy4ie Bcero o0bsicauts SPINE BMD (12
=0.62) u HIP BMD (12 = 0.51). SOS 6511a conoctasuma ¢ TIB BMD (r2 = 0.3 mpotus 12 = 0.35).
[Tonmy4yeHHble HAMH JJaHHbIE MTPEIOIAraoT, yTo u3MepeHust SOS 60nbl1e0epLIoBON KOCTH 3aBUCAT U OT

TOJIIHUHBL ¥ OT IJIOTHOCTHU T'OJICHH, HO Han00JIee CHIbHOE BIUSHUE IMIIIOTHOCTH KOPTUKAIBLHOTO CI0S OKOJIO
MOBEPXHOCTH, YeM €€ BHYTPEHHHX YacTel. CocoOHOCTh 60IbIIeOEPIIOBOT0 YABTPA3BYKA K PASTUYCHHUIO
HOPMAJIbHBIX MAITMEHTOB U MAIIMEHTOB C MepejoMamMu Obiaa MeHblne, yeM y BMD mo3BoHouHuKa 1 Oeapa 1mo
DXA u conocrasuma ¢ BMD no DXA nomgo6HOro yyacTka.



http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=11804026
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&term=%22Genant+HK%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&term=%22Srivastav+S%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&term=%22Uffmann+M%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&term=%22Hans+D%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&term=%22Njeh+C%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&term=%22Fan+B%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&term=%22Fuerst+T%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&term=%22Prevrhal+S%22%5BAuthor%5D

