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MPMMEHEHUE TT'Y-TEPAIIMY B KOMITAEKCHOW ITOCAEOIEPALIIOHHOV PEABUAUTALIIN
ITAIDTMEHTOB CO CTATUYECKNMMU AEPOPMANVSIMU CTOII

C.M. KMPEEB, A.M. IMAMOB, B.H. bE/IOHOI'OB, B.C. KMPEEB, 4.A. IMAMOBA

I'GOY BI1O Capamoscxuii TMY um. B.W1.Pasymosckozo Munidpasa Poccuu,
yA. boavwas Kasauvs, 112, Capamos, Poccus, 410012

AnnoTarms. Ileapio HacrosIero mnccaeaoBanus ObA0 u3ydeHne 3P@PEeKTUBHOCTY IPUMEHEHUs DAeKTPOMarHuT-
HOTO M3AYy4YeHIsI Ha 4acTOoTaX MOAEKyASPHOIO CIIeKTpa OKCMAA a30Ta B BOCCTAaHOBUTEALHOM JA€4eHMM IallMeHTOB CO CTa-
TuIeckuMu JedpopMaliusaMy IepeHero oTjeaa CTOIEL BBlA0 ycTaHOBAEHO, YTO JaHHEI METOJ IO3BOAAET YAYJIINUTDh
pe3yAbTaThl Ae4eHNsl MalYieHTOB C AaHHOI MaTOAOTMEN 10 CpaBHEHUIO C TPaAMUIIIOHHBIMU MeTojaMu (pU3MOTeparmn
(marauToTepanmerr). KommaexcHas nocaeorepariuontas peadbnantamys ¢ mpumerenreM TI'Y-NO tepanun okasbisaeT
Hanboee 6AAronpuATHOE BO3AEIICTBYE Ha pe0AOrdecKlie CBOVICTBA IeABHOI KPOBU M MUKPOLMPKYAAIUIO y OOABHBIX
co cratmyeckumu Aedpopmanusamu nepedrero ordeaa cromsl. C mpumenenneM TTU-NO Teparm mponsorian 6aaro-
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NIPUATHBIE M3MEHEHNU peoAOTIMIeCKUX CBOVICTB KPOBY, IPOBASIONINECS] CHUYKEHNeM BA3KOCTHU I1eABHO KPOBH, arpera-
IIMOHHOJ CTIOCOOHOCTHM SPUTPOLMUTOB U yBeAudeHueM ux AepopMupyeMocTu. B rpymnme 60AbHBIX, KOTOPBIM IIPOBOAU-
Aach MarHUTOTepaIis, B arperalyfOHHBIX CBOMCTBAX DPUTPOLUTOB M UX TeKydeCTH CyITleCTBeHHBIX M3MeHeHNUIT He ObL10

BBISIBA€HO, YTO CBUAETEABCTBOBAAO O COXPAHSIOINNXCA HapyIIEHNIX BO BHYTPIMCOCY AVICTOM 3B€HE MUKPOLUPKYASIIUN K

MOMEHTY 3aBepHIeHN: Kypca II0CAeOIIepallMOHHOTO BOCCTAaHOBUTEABHOIO JA€49€HIII. brrao yCTaHOBA€HO, 4YTO JAaHHbIE

HaIIlero 1ccAeA0BaHMsA He COOTBETCTBYIOT 3aKOHY HOPMaAbHOTO paclpejeleHNns, IIO9TOMY A4 CpaBHeHIS MX 3HauYeHM
B JaAbHeiIeM Mbl ucnoan3osaayu U-kputepuii MaHHa-YUTHM, Ha OCHOBaHUM KOTOPOTO pacCuuThIBaAu Z — KpUTepui
®urepa 1 Mokasareas AoctosepHocTH p. I[Ipy craTuctideckoi o6paboTKe ITOAYIeHHBIX AaHHBIX BEIIVICASAY OCHOBHEIE
BEPOATHOCTHBIE XapaKTePUCTUKY CAyJaliHBIX BeAWUMH: MeAuaHy, HYDKHMIL (25%) u BepXxHuit ksaptuan (75%), Kotropsle
MIMeAU A0CTOBEPHOCTH He MeHee 95% (KpUTHYECKNI YPOBEHb 3HAYMMOCTY p-3HaueHs puHuMaAan pasaeiM 0,05).
Karodgesbre caoBa: gepopMariyisl CTOIbI, peadMANTAINS, OKCIA a30Ta, MUKPOIMPKYAATOPHbIE HapyIIeHs.

Xupypruueckast KOPpPeKLUs SBASETCS OCHOBOI
5P PeKTUBHON MEAUIIMHCKON peabuANTalNM IIallVieH-
TOB cO craTudeckumn Aedpopmarusamu crom [3,4,5,8,10,
12,13,14,15,16]. B HacToOs1I€e BpeMsI pa3paboTaHbI 000C-
HOBaHHbIE aATOPUTMBI BRIOOpa pa3AMYHBIX BUAOB KOCT-
HOM U CYXOKMABHOM IAACTVUKY, ITO3BOASIONINE J00UTh-
Cs1  BOCCTAHOBAEHM:I HapYIIeHHBIX aHaTOMMYeCKUX,
PYHKIIMOHAABHEIX ¥ OMOMeXaHMJeCcKuX ITapaMeTpOB
crom [3,5,8,9,13]. IIpumeHeHne crienaapHOI OOYBU IIO-
3BOAMAO CyIIECTBEHHO IIOBBICUTbH KauecTBO SKM3HU AaH-
HOIl KaTeropuy IalleHTOB B I10CAeOIePalllIOHHOM Ile-
puoge [5,13].

Ognaxo BOCCTaHOBAEHUE HApYIIEHHON BCAGACTBUE
OIlepalVIOHHON TpaBMBI OIIOPHO-ABUTATEABHON (PYHK-
LMY HVOKHUX KOHEYHOCTeN y MaljMeHTOB CO cCTaTuye-
ckuMn depopManusAMHU CTOII, KaK IPABIAO, IIPOVICXO-
AUT He paHee 2-3 MecsdlleB C MOMEHTa oOIlepaliun
[3,4,12,14,15]. OcHOBHOI IPUUIMHON, BO3HMUKAIOIIUX Y
MMalMeHTOB 3aTpPyJHEHUII Ipu IHoadope oOOyBU IIOCAe
ornepaumy, sIBASETCs AAUTEABHO COXPaHSIOIIMIICA OTeK
IlepeAHEro OTAeAa CTOIIBI, CBSA3AHHBIN C MUKPOLIMIPKYAsI-
TOpHBIMM HapymeHusamu [6]. OAguH M3 COBpeMeHHBIX
MEeTOA0B KOPPeKUMM MUKPOUMPKYASATOPHBIX Hapyllle-
HMUII — TepareplioBasl TepaImusl, B YaCTHOCTH, Ha YacToTax
MOAEKYASpPHOTO CIeKTpa IIOTAOLIeHMs U M3Ay4eHUs
okcnga asora (TTY-NO repammct). Oxcng a3oTa yqacTBy-
eT B KauecTse MeAMaTOpa B peaAu3aluy pasANYHBIX
Jynxruit opranuaMa. OH BBI3BIBa€T aHTMKOATYASIIIMOH-
HBIII, aHTHATPEraHTHBII, Ba30AMAaTaIllIOHHBIN DPPEeKTHI
[7]. VimeroTcs aanHHBIE, TTOATBep>KAamomue d¢PQpeKTus-
HOCTb IIPMMEHEHNsI TeparepoBol Tepaluy B KOMILAEK-
Ce BOCCTAaHOBUTEALHOTO AeyeHNs IallMeHTOB C Ilepeao-
MaMU KOCTell HVDKHel KoHedHocTn [1,2,7].

Oganaxko uccaejoBaHMs, IIOCBSAIIEHHBIE IIpUMeHe-
Huo TI'Y-NO rtepanmu y OOABHBIX CO CTaTUIECKUMU
AedpopManusAMI CTOII paHee He BBIITOAHIANCE.

Iean nccaeaosanms — nsydenne 3PpPeKTUBHOCTU
ucnoabzosanua TTYU-NO rtepannu B mocaeonepaniion-
HOII peabuanTarium OOABHBIX CO CTaTMYECKUMU Aedop-
MaIUsIMI CTOIL.

Martepuaabl 1 MeTOABI MccaeaoBaHus. 11oa Ha-
UM HabAIOAEHEM HaXxOAUAUCH 69 OOABHBIX CO CTaTU-
yeckumMu AedpopManusaMu IepejHero OTAela CTOIBI B
Bo3pacrte OT 23 40 66 aeT. CpeaHmil BO3pacT COCTaBUA
48,6 aet. Ilo moaoBOoMy HpM3HaKy NpeobAajaan >KeH-

muHbL (95,2%). Bcem marueHtaM Oblaa BBIIIOAHEHA XU-
pyprudeckast Koppekuus gepopmanuii cronsl. JusaiH
MCCAeA0BaHMs COOTBETCTBOBAA IPOAOABHOMY ITPOCITEK-
TUBHOMY BapMaHTY. B cooTBeTCTBUN € XapaKTepoM IIpo-
BOAVIMOTO B IIOC/A€OIIepallMiOHHOM Iieproje ¢puanoTe-
paIeBTYeCcKOro AedeHMsI TaIleHTs ObAM pa3aeAeHE
Ha ABe I'PYIIIbI, COIOCTaBUMBIe IIO IIOAY, BO3pacTy, Xa-
pakTepy CONyTCTByIOImel maToaorum. Kpurepusammn
MCKAIOUEHUsI M3 MUCCAeAOBAHVS SIBASIAUICH IIPU3HAKU
BOCIIaJ€HNUsI MATKUX TKaHell B 061acTy oIepaliyiOHHBIX
paH M HaAWdye KAMHUYECKMX ITPOSIBAEHNMM BEHO3HOII
HeAO0CTaTOYHOCTU B IIpeJoIlepallliIOHHOM IIepuoJe.

TIY-NO Tepamnmsa Oblaa UCIIOAB30BaHA B KOM-
II1€KCHOM II0CAeOIlepallIOHHOM AedeHnn 34 OOABHBIX
(B BO3pacre or 25 40 65 aeT) ocHOBHOI Tpymbl. O0ay-
yaJach IIOBEPXHOCTh KOXM Hag 0041acTbiO IIEPBOTO
raiocHe-($alaHIOBOIO CycraBa B TeueHue 10 MuHyT, 3a-
TeM Haj 004acTBIO BTOPOTO M TpeThero IIAIOCHe-
¢aaaHTOBBIX CyCTaBOB B TedyeHre 5 MuHyT. O0aydareasp
pacrioaaraacs Ha pacctostHuM 1,5 cM Haa ITOBEpXHOCTBIO
KOXM. [110THOCTP MOIIHOCTM M3AY4E€HUs COCTaBAsida
0,2 MBr/cm?. ObaydeHne mpoBoAMAM MaAorabapUTHBIM
MeAnmuHCKUM anmapaToM KBUY-teparmm  «Opbuta»,
paspabOTaHHBIM B MeAMKO-TeXHIMYEeCKOM accolualymn
KBY (r. Mocksa) cosmectHo ¢ QI'VIT «HIIII-Vcrox»
(r. Ppsasuno) u OAO HHUMMMA (r. Caparos). IIpoaoa-
SKUTeABHOCTbh OAHOIO ceaHca cocTasmaa 15 munyT. Kypc
AedeHns Bkaodaa 10 ceaHCOB.

I'pynmy cpasHeHns: cocrasuan 35 maleHToB (B BO3-
pacre o1 23 40 66 4€eT), B KOMILAEKCHOM Ae4eHII KOTOPBIX
NpMMeHslach MarHUTOTepanus IIepeMeHHBIM MarHuT-
HpIM nloaeM yacroroit 1000 I'iy Ha o04acTs nepegHero or-
Aeaa cTombl. MarHUTOTEpanmio IIPOBOAMAY TPU ITOMO-
my anmnapara ITOAI0C-101 (npoussogutear 3AO «3a-
504, ®MA», Poccus). IIpogoaKuTeAbHOCTh OAHOTO CeaHca
cocraBnaa 15 munyt. Kypc aeuenns skarodaa 10 ceancos.

CrerneHp oIepallIOHHO TPaBMBI, OIIpeAeAsIoIasi-
Cs COUeTaHMeM pPa3ANJIHBIX BapMaHTOB KOCTHOM U CyXO-
SKMABHON IAaCTUKU IepejHero oTdela CTOIBI y Ialu-
€HTOB 00emx rpymm, Oblaa COIIOCTaBMMa, YTO TOATBEp-
>KAAeTcs AQHHBIMI, ITpeACTaBAeHHBIMHI B Ta0A. 1.
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Tabauya 1

Pacnipeaesenne nanyeHTOB I10 BUAY ONepaTHMBHBIX
BMeIIaTeAbCTB, BBIIOAHEHHBIX C IIeAbI0 KOPPeKIMu
AedopMariyi nepeAHero OTaeaa CTOIbI

CoueTaHne pa3ANIHBIX BAPMAHTOB KOCT-
HO U CYXO>KMABHOM ITAaCTUKH,
BBLITTOAHEHHBIX C 11eAbI0 KOPPEKLIMM Ae-
Jopmarnn nepeanero orgeaa CToIst

OcHoBHas Tpyrma
Tpyrmmna CpaBHEHN
(n=34) (n=35)

/laTtepaAbHbIil peAn3 IIepBOTO M1AIOCHe-
¢Jasanrosoro cycrasa no Mak Bpaiiay,
SCARF-ocTeoTOMMIS 11€PBOI IAIOCHEBOT
koctu, ocreoromust 1o Wilson 2,3 matocHe-
BBIX KOCTelI, TEHOTOMMSI crubaTeeit u
pasrubaTteseri 2,3 1aableB CTOIIBI

10 11

/laTepaAbHBIII PeAU3 IePBOTO IAIOCHe-
Jaaanrosoro cycrasa o Max Bpaiigy,
SCARF-ocTeoTOMMIS 11€PBOI ITAIOCHEBOT
kxoctu, ocreoromus o Wilson 2,3,4 natoc-
HEBBIX KOCTel1, TEHOTOMIS CrudaTeaeit u
pasrubaTteaeii 2,3,4 T1aAbIIEB CTOITBI

AaTepaAbeII?I peans 1epBoro 1ArcHe-
Jaaanrosoro cycrasa 1o Max Bpaiiay,
SCARF-ocTeoTOMMS I1E€PBOII ILAIOCHEBOIT
KOCTH, OCTEOTOMIsI OCHOBHOIT (paAaHIU
repBoro naanla cromsl o Akin, ocreoro-
must 1o Wilson 2,3,4 marocHeBbIX KOCTel1,
apTpoJes MPOKCMMaAbHOTO MeX(daaaHo-
rosoro cycrasa o Hohman 2 naas1ia cro-
TIBI, TEHOTOMUS CruOaTeeit U pasrudare-
et 2,3,4 11aAblieB CTOIIBI

/laTepaAbHbIi peAn3 TIepBOTO MAIOCHe-
Jaaanrosoro cycrasa o Max Bpaiigy,
SCARF-ocTeoToMMs IIEPBOIA ILAI0CHEBO
KOCTH, OCTEOTOMM:I OCHOBHOUI (pasaHru
IIepBOTO Iaablia cTomsl 1o Akin, ocreoro-
must 1o Wilson 2,3,4 11a10cHeBBIX KOCTel1,
apTpoJe3 MPOKCHMaAbHOTO MeXX(aaaHo-
rosoro cycrasa o Hohman 2,3 naasries
CTOIIBI, TEHOTOMMSI crubaTeert u pasruba-
Teaeit 2,3,4 TaAbIeB CTOIIBI

12 12

basuchHas MeaukaMeHTO3Hasi Tepammsi B oDemx
rpymmax ©0oABHBIX Oblla CTaHAAPTHOV M BKAIOYaJa
IpUMeHeHNe aHAATeTUKOB, IIPOTHBOBOCIIAANTEABHBIX
IperapaToB M CpeACTB, yAydIIaomux mepudepnde-
CKYIO reMoAMHaMuKy. Bce manmeHTnl cobamogaau ae-
4eOHO-OXPaHMUTEABHBIN PeXKUM, IIpeAlioaraloninii Bo3-
BBIILIEHHOE I1040KeHMe OIlepMPOBAHHON KOHEYHOCTH,
A0KaABHYIO TUIIOTEPMUIO, Pa3rpy3Ky IlepegHero oraeaa
CTOIIBI IIPY ITOMOIIY IOCAeoIepalMOHHOM 00ysu bapy-
Ka, OrpaHMYeHIe ABUTaTeAbHOM aKTUBHOCTI.

B kauecTBe KOAMYECTBEHHBIX KpUTepUEB OIIeHKU
AOKaABHOIO CTaTyca OIepMpOBaHHON CTOIIBI B IIOCAe-
OIlepallIOHHOM IIepUOJAe UCIIOAb30BaAN: BBIpa’kKeH-
HOCTh 00A€BOTO CMHApPOMA I10 BU3yaAbHON aHa/A0roBOI
1IKaJe, yBeAudeHue AAMHBI OKPY>KHOCTU CpeAHero OT-
Jeza CTOIIbl Ha yPOBHe I1epBOTO IAI0CHe-KAMHOBUAHOTIO
CycTaBa II0 CPaBHEHUIO C IpeAONepalliOHHbIM 3HAYeHU-
eM, BpeMs npoonl Mak-Kaopa-Oaapuaxa Ha THLABHOIM
IoBepXHOCTU CTOIbI. KAMHIYECKYIO OIIeHKY COCTOSHIS
OIePUPOBAaHHON CTONEI IIPOBOAUAN TIepeJ, Orepanuern,
a Taxcke uyepes 1 n 10 azHel1 mocae onepaumm.

Uccaegosanmst BSI3KOCTM KPOBUM HPOBOAMAU C MC-
II0Ab30BaHIEM OTEUYEeCTBEHHOIO POTAIIMIOHHOTO BIICKO3M-
MeTpa co cBoOOAHOILAaBaoMUM InanHipom AKP-2. 3a-
0Op KpOBM OCYIIECTBASAM YTPOM HATOIIAK ITYHKIVEN
AOKTeBOI BeHBI. B KadecTse crabmamsaTropa KpOBU MC-

10Ab30BaAcA 3,8%-HBINT pacTBOp ITUTpaTa HaTPUA B COOT-
HomreHun 9:1. Jas HamOoAee TOYHON OIIEHKM YCAOBUIA
TeKy4ecTu KpOBU OIIpejeleHUe BA3KOCTU KPOBM IIPOBO-
AUAOCH B AmanazoHe ckopocreir casura 200, 100, 20c™.
Cr10coOHOCTL SPUTPOLUTOB K arperanuy OlleHuBalach
II0 pacdyeTHOMY uHdekcy azpecauuu apumponyumos (VIAD)
[11]. IAD paccunTbIBaau KakK 4acTHOe OT AeAeHMUsI BeAu-
YIHBI BA3KOCTU KpOBU, u3MepenHol npu 20 ¢!, Ha Bean-
yyHy BssKocTy Kposu mpu 100 cl. Mndexc dedopmupyemo-
cmu apumpouumos (VIAD) paccamTeiBaay Kak OTHOIIEHe
BeANINHBI BSI3KOCTY KPOBHU, M3MEPEHHON MNPV CKOPOCTHU
casura 100 ¢!, K 3HaYEHNUIO BA3KOCTM KPOBU IIPYU CKOPOCTH
casura 200 c! [11]. Peoaornyeckue cBolicTBa KpOBU OIie-
HuBaau yepe3 1 u 10 gueir mocae onepanym.

CraTucTiyeckyio oOpabOTKy AaHHBIX IIPOBOAMAM
IpyM TOMOIIM IIaKeTa CTaTUCTUYECKMX IPOrpaMM
Statistica for Windows 6.0. [lepsoHauaAbHO IIpOBEpPsIAN
TUNOTE3H O BuAe pacrpegeaenuit (kpurtepuii [llamupo-
Ymnakca). Brlao ycraHoBAeHO, 4TO AaHHBIe HaIlleToO MC-
cAeAO0BaHUs He COOTBETCTBYIOT 3aKOHY HOPMaAbHOIO
pacrpeeleHys], IOSTOMY AAsS CpaBHEHUS MX 3HAUeHUII
B AaAbHeilIlleM MBI UcroAab3osaau U-kpurepuit MaHHa-
YUTHNM, Ha OCHOBaHMM KOTOPOIO pacCYuThiBaAu Z-
Kputepmii Puirtepa M IoOKasaTeAb AOCTOBEPHOCTU P.
ITpn craTmcTHdeckor obpabOTKe MOAYYEHHEIX AaHHBIX
BBIYMCASAY OCHOBHBIE BEPOSITHOCTHBIE XapaKTepPUCTUKIU
CAyYaifHBIX BEAWYMH: MeAuaHy, HIDKHUM (25%) 1 Bepx-
Huit kBapTan (75%), KOTOphle MMeAU AOCTOBEPHOCTD
He MeHee 95% (KpUTUYECKUII YPOBEHb 3HAYMMOCTU P-
3HayeHMs1 npuHuMaan pasHeiM 0,05).

PesyabTaThl 1 MXx oOCyXAeHMe. 3HaueHNsI Cpas-
HMBaeMBbIX IIOKa3aTeAell, IOAYJeHHBIX IIpM KAMHMIYe-
CKOM 00cJeJ0BaHMM TAl[MEeHTOB OCHOBHOV TPYIIBI I
TPYHIIBI CpaBHEHMs IIpeACTaBAeHbI B Ta0A. 2.

Tabauua 2
Kannndeckne rmokasaTean 10KaabHOTO cTaTyca uyepes 1 u

10areit mocae XUPypru4ecKoi KOppeKIum CTaTUIecKomn
AedopManum repeaHero oTAeaa CTOTbBI

Beanunnsr cpapan- 3HaveHust
BaeMBbIX ITOKa3aTeAen KpI/lTepI/IeB Zu

Cpok npose- |B rpyImax marmeHTos | p Ipu cpaBHe-

AEHMSI 1ccae- HIUM aHAAOTNY-
AOBaHUI ITIOCAEe

ITokaszaTtean
HBIX ITOKa3aTe-
OCHOBHas | TpyIa

orneparun 2Aeit MeXAay
rpynr[a CpaBHeHI/I}I
rpyr[naMM
I1aI[eHTOB
Brrpaskennocrs 1 emn 35,7 38,2 Z=0,58;
©024€eBOTO CMH- A (28; 40) (30; 43) p=0,561448

ApoOMa I10 BU3y-
a/AbHOI aHaA0- 14,7 22,1 7=1,28;

rosoit mxaze, | 10ATH | (10.19) | (14;27) | p=0,198507
Oaaabl
YBeanuenue 7=0,39;
AAVHBI OKPY K- 1 aerm 9,8 (6:13) [ 10,1 (7;15) p=0,693551
HOCTU CpeAHero 7-0,95;
oTJAeAa CTOIIbI, 10 aneit 51@338) | 7459 p=0,340087
MM
Bpemst 1poGsr 1 et 18,4 17,9 7=0,64;
Maxk-Karopa- (13; 25) (12; 25) p=0,520283
Oaapuaxa Ha
TBLABHOI I10- 10 Asteit 31,3 24,8 7=0,81;
BEPXHOCTH CTO- (26; 35) (19; 30) p=0,418618
I1bI, MVUH.
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Bce mammeHTHI OCHOBHOJ TPYIIIILI OTMeYaAu yAyd-
IIIeHle COCTOSIHM II0CAe ITPOBeJeHHOTO AeueHNs], MIpu-
geM TpeTh U3 HMX — 3HauMTeAbHOe yAydllleHue. DToO, B
IIepByIO OYepeAb, IPOSBASIAOCH B YMEHBIIEHNN BBIpa-
>KeHHOCTU 004eBoro cuHApoMa. VIsMeHmMACSH Takke Xa-
pakTep 60an. Ecan Ha MOMeHT Hadyaaa Teparnuu 60ABHBIX
Oecriokonan 00AM pesKyIIero, >KIydero, KOAIOIIETO Xa-
paxTepa, KOTOpbIe BOCHIPMHMMAANCH KaK MyduTeAbHEIE,
TO I10CA€ IIPOBeAeHHO Tepanuu 6041 HOCUAM HOIOIINIA,
AOMSIINIT XapaKTep ¥ paclieHMBaAUCh Kak Jerkas 604b
man AuckoM@opT. Y HalieHTOB IPYIIIILl CPaBHEHNs CTe-
IIeHb BhIpa’keHHOCTU 001eBOro cuHApoMa depes 10 aAHelt
rmoc/e onepaluu 0b1a Ooablrte Ha 7,4 6aaaa, mpudeM, y 4
MalMIeHTOB He OBlAO OTMeYeHO 3HAuUTeAbHOIO M3MeHe-
HILSI KaUeCTBEHHBIX XapaKTePUCTVK 6041.

BrIpa>keHHOCTb OTeKa MSTKMX TKaHel K MOMEHTY
OKOHYaHUA Kypca BOCCTaHOBUTEABHOTO J€YeHUs Y IIa-
IIMIEHTOB OCHOBHOJI TPYIIITEI OblAa YMEPEHHO, 9TO TI0/-
TBEpP>KAaA10Ch BeANINHO yBeANdeH!s AAUHBI OKPY>KHO-
CTU cpejHero orgeaa cromsl (5,1 MM) M IIOKazaTeaem
npoonr Mak-Karopa-Oaapuaxa Ha TBIABHONM ITOBEPXHO-
cru cronsl (31,3 MuH.). AHaa0IMUHBle ITOKa3aTeAn y I1a-
IIMIEHTOB TPYIIIB CpaBHEHUSA VIMeAU AOCTOBEPHO MeHb-
IIYIO IT0AOKUTEABHYIO AMHAMUKY.

Peoaorm4deckme cBoyicTea Kposu depe3 1 u 10aHel mocae Xupypriwdeckon
KOPPEKIMI CTaTUIeCKoi gepopManum nepeiHero orgeaa CTOmIbI

A€HBl CyIleCTBeHHBIE M3MEHEeHUsl Il0Kas3aTelell peoAo-
run Kposu. ITocae mposegeHHOTO B ITOCAeoIepaIioH-
HOM Iepuode Kypca BOCCTaHOBUTEALHOTO A€UeHUs Y
OOABHBIX OCHOBHOJ TPYIIILI CTaTUCTUYECKM 3HAYMMO
IIpU BCeX CKOPOCTSX CABUTA BA3KOCTh KPOBU OblAa HITKE,
yeMm B rpymnme cpasHeHus (p<0,05) (taba. 3). Oanospe-
MEHHO B OCHOBHOJ I'PYIIIe CTaTUCTUYECKU 3HAYUMO ObLA
cHVDKeH undexc azpezayuu (VIA) SpUTPOIIUTOB M ITOBBI-
meH unodexc dedopmupyemocmu (V1) spuUTpoLMUTOB IO
CpaBHEHUIO C AAaHHBIMU ITallVIEHTOB TPYIIIBI CpaBHEHNs
(p<0,05) (Taba. 3). DTO AOKa3BIBaeT, YTO IIOJ BAVSHUEM
IIpOBeA€HHOTO KOMOMHIPOBAHHOTO A€YeHUs C MCIIOAb-
sopanueM TTUY-NO rtepanmmu npomcxoguan IOAO0XKU-
TeAbHbIe CABUTU PEOAOTUYECKMX CBOVICTB KPOBM.

B rpymiie cpaBHeHMs ITOKa3aTeAu BA3KOCTI KPOBU K
ncxogy 10 cyTok ¢ MOMeHTa omepauum Tak XKe, Kak U y
GOABHBIX OCHOBHOI I'PYIIIIBI, AOCTOBEPHO YMEHBINANCE.
Ognaxo, nokazareau VIAD u VIAD B sT0 rpynie nauu-
€HTOB IPaKTHMYeCK/ He MMeAM IOAOXKMUTeAbHON AMHa-
MUKH, 4TO CBUAETEABCTBOBAAO O COXPaHSIONIUXCS Ha-
PYIIEHMAX BO BHYTPMCOCYAMCTOM 3BeHe MUKPOIMPKY-
ASAIIMM K MOMEHTY 3aBepllleHls Kypca IlocAeollepariy-
OHHOTO BOCCTaHOBUTEABHOTO A€YeHVIs.

3akaiodeHue. Pe3yabTaThl McCAeAOBaHUs IIOKa3a-

AM, 9TO B IIpollecce KOMILAEKCHOIO Jede-

Ta0Auta3 g GoABHBIX CO CTATHMECKIMI aedpopMa-
UMAMU IIepeAHero oTAeaa CTOIIBI C IIpUMe-
HenneM TIY-NO Ttepanmum mnpousoman
OaaronpusATHbIE M3MEHEHMs pPeoAoTrde-

CKIX CBOJICTB KPOBM, IIPOSBASIOIIVIECS
CHIKEHMEM  BS3KOCTM IIeAbHOV KpOBH,
arperanyoOHHON CIIOCOOHOCTU SPUTPOLIU-

TOB U yBeAudeHUeM MX aepopMupyeMo-
ctu. B rpynme 60AbHBIX, KOTOPBIM ITPOBO-

AVAaCh MarHUTOTepamnu:, B arperanmoH-

HBIX CBOJICTBaX DPUTPONUTOB 1 UX TEKyde-
CTN CyIIeCTBEHHBIX U3MEHEeHU!l He ObLA0

BBISIBA€HO, 4YTO CBUAETEABCTBOBAAO O CO-

XPaHAIOINMXCS HapyIMIEeHMSIX BO BHYTPUCO-
CyAVICTOM 3B€HE€ MUMKPOUVPKYASIINM K

MOMEHTY 3aBepIIeHN: Kypca I1ocaeoIiepa-

ILIYIOHHOTO BOCCTAHOBUTEABHOIO A€UeHIsI.
CaeaoBaTeabHO, KOMIIAEKCHAsI ITOCAE-

OoIlepanoHHas1 pea6I/IAI/ITaLU/[}I ¢ HIpume-

HenyeM TTYU-NO tepanuu oxasbiBaeT Hau-

0oaee OaaronmpusATHOE BO3JeVCTBME Ha
peoaoTuvecKue CBOVICTBA 11eAbHON KPOBU U

Beanaunnr CpaBHI/IBae—
N 3HaueHns Kputepues Z u p
Cpox mpoBeeHmst | MBIX [TOKa3aTeeit B DU CPABHEHII AHAAOLIII
TTokasarean 1CCAeAOBaHMS IpYIIIIax MalueHTOoB pu cp N
TI0c4e oTeparui | OCHOBHasI | IpyIia HIPIX TIOKA3ATEACH MEXAY
rpynna CpaBIIeIH/I}I rpynnaMM TanmenTos
Bsskocts kposn, 3,26 3,24 _ o
IIPY CKOPOCTHU 1 aerm (31,35 | (30;35) 270,62, p=0,533830
casura 200 c-1 . 2,91 3,09 PG
[ mITa c-1] 10 anent 7:32) (2,9;33) 7=0,77; p=0,442877
BstskocTb KpoBu, 3,43 3,42 _ o
P CKOPOCTH 1 aexn (3,3;3,6) (3,2; 3,6) 2=0/41; p=0,678303
casura 100 c-1 . 3,26 3,25 SO
[8 mTTa c-1] 10 anent (,0;34) (3,0;3,4) 7=0,72; p=0,487921
BsiskocTs KpoBu, 4,67 4,66 N A
HIpM CKOPOCTU 1 aewn (4,4;4,9) | (4,4,4,8) Z=0,46; p=0,648204
casura 20 c-1 . 3,97 4,27 N
[5 T c-1] 10 aneir G7:42) | (41,45 270,75; p=0,465302
1 1
Vnaexc arperanym 1 aenn a 3’316 5) a ?;3? 4) 7=0,17; p=0,868226
DPUTPOLIUTOB, YCA. ’1 '22’ ’1 :’:1,
ea 10 aneit a 2’ 13) a 3’ 1,4) 7=0,81; p=0,418618
1 1
Unaexc aedpopmu- 1 aenn a 0’9151) a ()’9161) 7=0,17; p=0,869224
PyeMOoCTI SpUTpo- ’1 '12’ ’1 '05’
LIUTOB, YCA. €4 10 aneint a 1’ 12) a 0’ 11) 7=0,79; p=0,430649
CraTtucrmyeckun aHaAU3 peO/lOrI/I‘-IECKI/IX

IOKaszaTeAell KpOBU I10Ka3aa, YTo B 00eMX KAMHIYECKUX
rpymax 00ABHEIX C JepOpManusAMI IIepeaHero oTAeaa
cromsl (ocHoBHas rpynmna — TI'Y -NO rtepanus u rpymnmna
CpaBHeHNs — MarHUTOTepamms) depe3 1 CyTKu Iocae
omepanuy U3MeHeHNe BA3KOCTY KPOBU IPY Pa3AMIHEIX
CKOPOCTSIX cABUTa OBLAO cortocTaBuMo (Tada. 3).

Uepes 10 aneit mocae onepanyuym MeXay OCHOBHOI
TPYIIION MallMeHTOB U IPYIIIOi CpaBHeHUs OBLAM BBLIAB-

MUKPOLUPKYASIIINIO Y OOABHBIX CO CTaTU-

yeckuMn AepopMaliusaMu IepeAHero oTaela CTOIIHL.
Mcxoast 13 M3A0KEHHOTO BBIIIE, MOXKHO KOHCTaTU-
posarts, uro TI'U-NO Teparnus sBAsSeTCS ITaTOT€HETIIECKI
0OOCHOBaHHBIM METOAOM KOMILAEKCHOIN II0ocAeoIepariu-
OHHOII peaduANTAINY IAI[MEeHTOB CO CTaTUIEeCKUMU Ae-
JopManusAMu CTOII, ITO3BOASIOIIVM ITOBLICUTH DPPek-
TUBHOCTh KOPPEKUMM MUKPOLUPKYASITOPHBIX HapylIie-
HUII TI0 CPaBHEHUIO C TPaAULIMOHHBIMY MeToAUKaMu $u-
310TeparieBTMIeCcKOro BO3AeICTBIS (MarHUTOTepaIimeli).
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THERAHERTZ THERAPY PRACTICE IN THE COMPLEX POSTSURGICAL REHABILITATION OF PATIENTS
WITH STATIC FOOT DEFORMITIES

S.IKIREEV, AM.IMAMOYV, V.N.BELONOGOV, V.S.KIREEV, D.AIMAMOVA

Saratov State Medical University by the name of V.I.Razumouvsky
of the Health Ministry of Russia, st. Most Cossack, 112, Saratov, Russia, 410012

Abstract. The object of the study was investigation of the effectiveness of electromagnetic radiation at the frequen-

cies of molecular spectrum of nitric oxide in complex rehabilitation of patients with static foot deformities. It was shown
that the method allows to improve the results of the treatment of the patients in comparison with traditional kinds of

physiotherapy such as magnetic therapy.

Key words: foot deformity, rehabilitation, nitric oxide, microcirculation disorders.

Surgical correction is the basis of effective medical re-
habilitation in patients with static foot deformities
[3/4,5,8,10,12,13,14,15,16]. Nowadays there are feasible pro-
cedures of choosing different methods of osteoplasty and
tendious plastics using which it is possible to induce recov-
ery of impaired anatomic, functional and biomechanical
foot measurement [3,5,8,9,13]. The usage of special foot-
wear allowed improving life quality of a given category of
patients to a significant extent in postsurgical period [5,13].

However the recovery of impaired due to operation
locomotor function of lower limb in patients with static
foot deformities usually happens not earlier than 2-
3 months after operation [3,4,12,14,15]. The main reason
of difficulties in footwear choice after operation is a
long-standing dropsy of the anterior part of a foot which
occurs due to microcirculatory impairment [6]. One of
the modern microcirculatory impairment correction me-
thods is Therahertz-therapy among other things based
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on molecular imbibition and irradiation of nitric oxide
spectrum (TH-therapy). Nitric oxide is involved in dif-
ferent body function realization as a neurotransmitter. It
has anticoagulation, antiplatelet, vasodilatational effects
[7]. There is also data proving efficiency of TH-therapy
in the course of remedial treatment of patients with low-
er limb bone fractures [1,2,7].

Nevertheless researches investigating TH-NO ther-
apy practice in patients with static foot deformities have
not been conducted yet.

The aim of present research is to study TH-NO
therapy efficiency in patients with static foot deformities
in postsurgical period.

Research methods and data. There were 69 patients
under our control with static foot deformities of the anterior
part of a foot aging from 23 up to 66 years old. The average
age was 48,6 years. Most of them were females (95,2%). All
patients were treated with surgical foot correction. The re-
search design was of longitudinal prospective variant. In
accordance with the character of physiotherapeutic treat-
ment in postsurgical period patients were divided into two
groups commeasurable by their gender, age and comorbid-
ity character. Exclusion criteria were signs of soft tissue
inflammation in the surgical wound area and clinical signs
of venous insufficiency in preoperative stage.

We used TH-NO therapy in complex postsurgical
treatment of 34 patients of index group (aging from 25 to
65) and raduimized skin surface over the first metatar-
sophalangeal joint for 10 minutes and then over the
second and third metatarsophalangeal joints for 5 mi-
nutes. The irradiator was 1.5 sm far from the skin. Irrad-
iation power density was 0.2 mW/sm?. All irradiation
procedures were fulfilled on a small-size EHF-device
“Orbita” produced by medical and technical associates
(Moscow) in cooperation with FSUE “NPP-
Istok” (Fryazino) and JSCo “TSNIIIA” (Saratov). The du-
ration of one session was 15 minutes. The course of
treatment consisted of 10 sessions.

The comparison group was 35 patients (aging from
23 to 66) whose complex treatment included magneto-
therapy of anterior part of a foot with 1000 Hz-frequency
alternating magnetic field. Magnetotherapy was fulfilled
by a device POLUS-101 (produced by CJSC “Zavod
EMA”, Russia). The duration of one session was 15 mi-
nutes. The course of treatment consisted of 10 sessions.

The grade of postsurgical wound defining by a
combination of different kinds of osteoplasty and ten-
dinous plastics of foot anterior part in patients of both
groups, was commeasurable which is proved by the data
in table 1.

Basic drug therapy of both groups was ordinary and
included analgesic, anti-inflammatory drugs and medicine
improving peripheral circulatory dynamics. All patients
followed therapeutic and protective regimen including
elevated position of operated limb, localized hypothermy,
decrease of foot anterior part load by using Barouk post-
surgical footwear, motor performance restrictions.

Table 1

Distribution of patients by the type of surgical intervention
correcting foot anterior part deformities

Combination of different variants of osteoplasty and| Index | Comparison
tendinous plastics correcting foot anterior part de- |group|  group
formities. (n=34) (n=35)

McBride lateral release of the first metatarsophalan-
geal joint, SCARF-osteotomy of the first metatarsal
bone, Wilson-osteotomy of 2,3 metatarsal bones,
flector and extensor tenotomy of 2,3 toes

10 11

McBride lateral release of the first metatarsophalan-
geal joint, SCARF-osteotomy of the first metatarsal
bone, Wilson-osteotomy of 2,3,4 metatarsal bones,

flector and extensor tenotomy of 2,3,4 toes

McBride lateral release of the first metatarsophalan-
geal joint, SCARF-osteotomy of the first metatarsal
bone, great toe proximal phalanx Akin-osteotomy,
Wilson-osteotomy of 2,3,4 metatarsal bones, PIP-
joint Hohman-syndesis of 2 toe, flector and extensor
tenotomy of 2,3,4 toes

McBride lateral release of the first metatarsophalan-
geal joint, SCARF-osteotomy of the first metatarsal
bone, great toe proximal phalanx Akin-osteotomy,
Wilson-osteotomy of 2,3,4 metatarsal bones, PIP-
joint Hohman-syndesis of 2,3 toes, flector and exten-
sor tenotomy of 2,3,4 toes

12 12

We used the intensity of pain syndrome reflected in
visual analogue scale, the increase in circumference
length of midfoot on the level of metatarso-cuneated
joint in comparison with preoperational value, McClure
Aldrich dorsum testing time as a quantitative criteria of
operated foot status localis in postsurgical period. Clini-
cal judgement of operated foot was conducted before the
operation, 1 and 10 days after the operation.

Blood viscosity analyses were fulfilled using do-
mestic rotation viscometer with free-floating barrel
ACR-2. Blood was taken in the fasted state by median
cubital vein punction. 3.8% sodium citrate solution in 9:1
proportion was used as blood anticoagulant. To get the
most accurate evaluation of aggregation conditions
blood flowability was calculated in 200, 100, 20 ¢! range
of shearing velocity. Red blood cells aggregation ability
was estimated by calculated red blood cell aggregation in-
dex (RBCAI) [11]. RBCAI was calculated as a ratio got by
dividing blood viscosity value measured at 20 ¢! rate by
blood viscosity value measured at 100 c. Red blood cell
deflectivity index (RBCDI) was calculated as a ratio of
blood viscosity value measured at 100 ¢! shearing veloc-
ity rate to blood viscosity value measured at 200 ¢! [11].
Blood rheological properties were estimated 1 and
10 days after operation.

Statistic analysis was done by the package of statis-
tic programs Statistica for Windows 6.0. There was pre-
liminary testing of distribution type hypothesis (Shapi-
ro-Wilk test). The findings proved that the data of
present research did not correspond to Gaussian law,
that is why in order to compare these values we used
Mann-Whitney U-criterium in the further research and
on this basis calculated Fisher Z-criterium and certainty
variable p. We got basic probabilistic characteristics of
random values: medium, lower (25%) and upper quar-
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tiles (75%) with the probability not less than 95% (critical
significant point of p-variable being 0.05)

Results analysis. The value of compared indexes
obtained by patient clinical examination of the index and
comparison group are shown in the table 2.

All patients of index group noticed improvement of
their state after the treatment, besides a third of them
noticed a significant improvement. First of all this be-
came evident in the decrease of pain syndrome intensity.
The character of the pain had also changed. At the be-
ginning of the therapy patients had thermalgia and
stabbing, lancinating pains describing them as excruciat-
ing ones and at the end of the treatment pains became
dull and aching and patients perceived them as slight
ones or as something uncomfortable. Patients of compar-
ison group have shown the grade of pain syndrome in-
tensity 10 days after operation being 7.4 points higher,
besides 4 patients have not noticed significant changes

in pain character.
Table 2

Clinical indexes of status localis 1 and 10 days after surgical
correction of foot anterior part deformities.

Table 3

Rheological properties of blood at 1 and 10days after surgical
correction of static deformation of the forefoot

Time Valueiggceizr;pared Value of Z-criterium
d in patient groups and p-variable in
Index passe P EIOUpS. comparing corres-
after opera-| . compari- .
tion index son pondent 1'ndexes be-
group roup tween patient groups
Blood viscosity, 1day 3.26 3.24 7=0.62;
shearing veloci- (3.1;35) | (3.0;3.5) p=0.533830

ty 200 ¢ 10 davs 291 3.09 Z=0.77;

[mPa c-1] 4 (2.7,3.2) | (2.9;3.3) p=0.442877
Blood viscosity, 1day 3.43 3.42 7=0.41;
shearing veloci-| (3.3,3.6) | (3.2,3.6) p=0.678303

ty 100 ¢ 10 davs 3.26 3.25 7=0.72;

[mPa c-1] Yy (3.0,34) | (3.0,34) p=0.487921
Blood viscosity,| 1day 4.67 4.66 7=0.46;
shearing veloci-| (44,49)| (44,4.8) p=0.648204

ty 20 ¢! 10 davs 3.97 4.27 Z=0.75;
[mPa c-1] 4 (3.7,42)| (4.1;45) p=0.465302
1.36 1.36 7=0.17;
R:ggi‘;‘;‘;gﬁ“ Lday | 35| 1314 p=0.868226
. 1.22 1.31 7=0.81;
index (RBCAI)| 10 days 1213 | 1.314) p=0.418618
1.05 1,06 Z=0.17;
Red blood cell | Tday | (o4 1) | (1.0;1.1) p=0.869224
 deflectivity 112 1.05 Z=0.79;
index (RBCDI)| 10 days a.112)| @011 p=0.430649

Value of compared indexes in | Value of Z-
patient groups criterium and
Time p-variable in
Index passed . comparing
after |, comparison  [correspondent
. |index group .
operation group indexes be-
tween patient
groups
Pain syn- 1da 357 382 7=0.58;
drome inten- y (28; 40) (30; 43) p=0.561448
sity in visual
analogue 10 da 14.7 221 7=1.28;
scale, score YS 1 (10;19) (14;27) p=0.198507
) Lda 98 10.1 7=0.39;
Increase in y (6;13) (7; 15) p=0.693551
circumference
tength of 5.1 7.4 Z=0.95
midfoot, mm . - =Y.79;
10 days 3;8) (;9) p=0.340087
McClure | 1 day 184 17.9 7=0.64;
Aldrich dor- (13;25) (12;25) p=0.520283
sum testing | 313 248 7=0.81;
time s | (26;35) (19; 30) p=0.418618

Soft tissue dropsy by the end of remedial treatment
in patients of index group was moderate which was
proved by the value of increase in circumference length
of midfoot (5.1 mm) and McClure Aldrich dorsum test-
ing time value (31.3 min). Corresponding indexes in pa-
tients of comparison group had conclusively less im-
provement shown.

Statistical analysis of blood rheological properties
showed that patients of both clinical groups with foot
anterior part deformities (index group — TH-NO therapy
and comparison group — megnetotherapy) a day-after-
operation blood viscosity changes with different shear-
ing velocity rate were commeasurable (table 3).

10-days-after-operation analyses have revealed sig-
nificant differences of hemorheology indexes between
patients of index and comparison groups. After the
course of remedial treatment in postsurgical period of
index group patients blood viscosity with different
shearing velocity rate was significantly lower than in
comparison group (p<0.05) (table 3). At the same time
index group patients showed statistically significant de-
crease in aggregation index (IA) of red blood cells and
increase in deflectivity index (DI) of red blood cells as con-
trasted with patients of comparison group (p<0.05) (ta-
ble 3). This proves that some positive shifts of blood
rheological properties appeared under the influence of
combination therapy including TH-NO therapy.
10-days-after-operation blood viscosity indexes in
comparison group as well as in index group went down
conclusively. However, RBCAI and RBCDI in compari-
son group patients had almost no improvement shown
which is the sign of intravascular disorders being pre-
served at the end of postsurgical remedial treatment.
Conclusion. Research results have showed that
complex treatment of patients with static foot deformi-
ties of anterior foot part using TH-NO therapy has dri-
ven some productive changes of blood rheological prop-
erties, namely the decrease of whole blood velocity, red
blood cells aggregation ability and their deflectivity in-
crease. Patients of the group where magnetotherapy was
conducted have not shown any significant changes in
red blood cells aggregation properties and in its flowa-
bility which is the sign of intravascular disorders being
preserved at the end of postsurgical remedial treatment.
Consequently complex postsurgical rehabilitation
involving TH-NO therapy has the most positive impact
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on whole blood rheological properties and microcircula-
tion in patients with static anterior foot part deformities.

On the assumption of the foregoing it is possible to
state that TH-NO therapy is a pathogenically reasoned
method of complex postsurgical rehabilitation in pa-
tients with static foot deformities allowing an increase in
microcirculatory disorders correction efficiency as con-
trasted with traditional methods of physiotherapeutic
treatment (magnetotherapy).
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