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Pesome

AKTVYAJIBHOCTbD. PaguouactoTHas sxorpaduueckast mysnbrucriekrpomerpusi (REMS) — 3To HeMoHU3MpYyOmas
TEXHOJIOTYSI, KOTOPasi MOXKeT MCITONMb30BaThCS LIS JUArHOCTYKY ¥ MOHUTOPYMHTA OCTe0Nopo3a 1 obecreunTs Gonee
LIMPOKMIL HOCTYI K M3MEpPeHMI0 MMHepaIbHO IIoTHOCTH Kocty (MIIK) B oceBOM HampasieHMM 10 CPaBHEHMIO
CO CTaHJAPTHOI ABYX3HepreTnueckoii peHTreHoBCcKoi abcopbuymomerpueit (DXA). REMS nossosnsier onennts MITK
Y OTIEeNbHBIX IPYIII NAlMEHTOB C OCOGEHHOCTSMM CKeleTa: Halu4yueM MeTallIOKOHCTPYKINI, fedopManyii ckenera,
3aTpyAHSOIMX poBegenne DXA. TTopraTMBHOCTB puboOpa, a TakKe TEXHOIOTMSI, He CBSI3aHHAsI C eMiCTBYEM MOHM-
3UPYIOLIET0 U3TyYeHMs], T03BOJIsIeT UCIoab30BaTh REMS nist udmepenust MIIK y mocreny MaioMo6MIbHOTO 60IbHOTO,
n36erast B TOM UyC/Ie CJIOKHOCTe IpY MOHTaXXke 060pyIoBaHus (Kak Py MCIonb30BaHuM DXA) 1 CBSI3aHHBIX C 3TUM
Mep pagMaliOHHOM 3aIlNUThI.

IEJIb ICCJIIEAOBAHUS. Ouenutb MIIK ¢ momoibio metona REMS y maiieHToB HOKMIOr0 BO3pacTa C OCTeOnopo-
30M M Pa3IMIHBIMM OCOGEHHOCTSIMU CKeJIeTa.

MATEPHAJIBI 1 METO/JBI. B ncwienoBanye BkaOYeHbl 130 MaMeHTOB MOXKUIOTO U CTapyeckoro Bo3pacTa (Ccpen-
Huit Bospact 85 net, Me 70 yiet). BbieneHbl Tpy IPyNIIbl MalMEeHTOB: MaJoMOOMUIbHBIE TTanyeHTsl (n = 30), ¢ nedop-
MauusiMu B ckesete (n = 30), ¢ HanM4YMeM MeTaJIOKOHCTPYKLMIA B ckereTe (n = 30), B TaloKe rpymma KOHTpos (n = 40).
Bcem maimeHnTam mpoBefeHa otenka MIIK metomom DXA (4 MOSICHMYHBIX ITO3BOHKA 1 1 1ieiika 6eIpeHHOl KOCTH)
u MetofoM REMS (4 nosicHMYHBIX [T03BOHKA U 1 11eiika 6epeHHO KOCTH) ¢ BeluncieHueM rnapametpa Fragility Score
(FS), KOTOpBIVi BbIpakaeT CXOXKeCTb CIEKTPOB, KOMMYECTBEHHO aHAJTOTMYHYI0 MOJENSIM, ITOMy4YeHHBbIM y MalyieHTOB
C HEJIaBHO NepeHeCeHHbIM HM3KOIHEPTeTUUeCKUM I1epesioMOM My 6e3 repesioMOB B aHaMHe3e.

PE3VJIBTATBI. IIpoBenenne oneHkn MIIK metomom DXA B rpymie ¢ MeTa/UIOKOHCTPYKLMSIMU He NPeLCTaBIIsIeTCs
BO3MOXKHBIM, a MeToz, REMS nossomnn BeissBuTh cHbKeHne MIIK no -3,2 (T-kKputepuii), YTO COOTBETCTBYET OCTEO-
nopo3y. Ouenka MIIK metomom DXA B rpymre ¢ gedopMaumsMy MOSCHUYHOTO OTHeIa MO3BOHOUHMKA U3-3a BbIpa-
SKeHHBIX JlereHepaTUBHO-AUCTPObMYeCKMX U3MeHeHNUH NaeT JIOXKHOOTPULATebHbI pe3ybraT (T-KpuTepuit paBeH
1,3 cranpgaprHoro otkioHeHus (CO)). [Ipu nposenenunu REMS-gencuromerpun T-kputepuii cocraBui -2,7 CO, 4To
COOTBETCTBYET OCTEONOPO3Y M COOTHOCUTCS C KIMHMUYECKOM KapTUHOI. B rpymme MasoMo6miIbHbIX manyeHToB MITK
MOSICHUYHOTO OT/ie/1a TTO3BOHOYHMKA U 1IeiiKM GeAPEeHHOI KOCTH, M3MepeHHas ¢ momMolibio REMS 1 DXA, He BbiBUIA
CYIeCTBEHHBIX Pa3lINumii 1I0 CPaBHEHMIO C IPYIIION KOHTpOms: T-KpuTepnii B MOSCHUYHOM OTZe/le TO3BOHOYHMKA
cocrasu -1,0 CO B rpynmne mccinengoBanus 1 -1,2 CO B rpyme KoHTposst (p < 0,061); T-kpuTepmii B IPOKCUMaIbHOM
otnene 6expeHHOM Koctu coctaBu -1,0 CO B rpymiie nccinenosanus u -1,4 CO B rpymime KoHTposs (p < 0,061).
BBIBOJbI. Texuonoruss REMS mpomeMoHCTpupoBaa CyleCcTBeHHBIN MOTeHIMA IS TOBbIeHus 3GdeKTMBHOCTU
IVArHOCTMKY OCTeornopo3a. MeToz, xapakTepu3syeTcst BbICOKOJ IMarHOCTMYeCKOl TOUHOCTBIO, COorocTaBuMoni ¢ DXA-
JIIeHCUTOMETpUet, HO CBOOOZIEH OT ee OrpaHMYeHMii. BBemeHre HOBOTO IOKa3aTessl OLleHKY KayecTBa KOCTHO TKa-
HM, a TAKOKe BO3MOKHOCTD ITPOBEIeHNsI MCCIelOBaHMs B CIydasx, Korga DXA-neHcuToMeTpys MPOTUBOIIOKa3aHa WiIn
ee JICIIO/Ib30BaHye HeBO3MOXKHO, ITI03BOJISIET peKOMEH0BaTh MNPOKoe BHenpeHue REMS-neHcuTomeTpmn B KIVMHN-
YeCKylo MIPaKTUKY.

KimoueBblie cioBa: REMS; ocTeornopos; MasoMoOUIbHbIE MMallAe€HThI.
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Summary

ACTUALITY. The Radio Frequency Echographic Multi-Spectrometry (REMS) is a non-ionizing technology that can
be used for diagnosing and monitoring osteoporosis, providing broader access to measuring bone mineral density
(BMD) along the axial direction compared to standard dual-energy X-ray absorptiometry (DXA). REMS allows assessing
BMD in specific patient groups with skeletal peculiarities such as metal implants, skeletal deformations, or conditions
that make DXA difficult to perform. The portability and lack of ionizing radiation enable REMS to measure BMD at the
bedside of immobile patients, avoiding complications associated with equipment installation (DXA) and related
radiation protection measures.

OBJECTIVE OF THE STUDY. To evaluate BMD using the REMS method in elderly patients with osteoporosis and
various skeletal characteristics.

MATERIALS AND METHODS. The study included 130 elderly and senile patients (mean age 85 years, Me 70 years).
Three patient groups were identified: immobilized patients (n = 30), those with skeletal deformities (n = 30), and
patients with metal structures in their skeletons (n = 30), as well as a control group (n = 40). All patients underwent
BMD assessment by DXA (four lumbar vertebrae and one femoral neck) and REMS (four lumbar vertebrae and one
femoral neck), calculating the Fragility Score (FS) parameter, which quantitatively expresses similarity between
spectra obtained from patients who recently experienced low-energy fractures or had no history of fractures.
RESULTS. Assessing BMD via DXA was not feasible in the group with metal implants, while evaluating BMD through
REMS revealed a decrease to -3.2 (T-criterion), corresponding to osteoporosis. In the group with spinal deformities
due to pronounced degenerative-dystrophic changes, DXA yielded false-negative results (T-criterion equaled 1.3
standard deviations [SD]). Conducting REMS densitometry resulted in a T-criterion of -2.7 SD, indicating osteoporosis
consistent with clinical findings. Among immobilized patients, BMD measurements of the lumbar spine and femoral
neck using both REMS and DXA showed no significant differences compared to the control group: the T-criterion
in the lumbar spine was -1.0 SD in the study group and -1.2 SD in the control group (p < 0.061); the T-criterion in the
proximal femur was -1.0 SD in the study group and -1.4 SD in the control group (p < 0.061).

CONCLUSIONS. The REMS technology demonstrated substantial potential for enhancing osteoporosis diagnosis
effectiveness. This method exhibits high diagnostic accuracy comparable to DXA but without its limitations. Introducing
a new indicator for assessing bone quality and enabling research when DXA is contraindicated or impractical
recommends widespread adoption of REMS densitometry into clinical practice.
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