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AnHoTanus. Tspkenasi yepernHo-Mo3roBasi TpaBMa coctanisieT 20% oT 00IIero KoJnuecTBa CirydacB de-
PEMHO-MO3TOBOH TPAaBMBI, JICTAILHOCTD BCIIEJACTBHE KOTOPOH MPOAOIIKAET OCTaBAaThCSl HA BBICOKOM YPOBHE MPHU
TOM, 4TO 3HAYUTEIbHOE KOJIMYECTBO BBIKMUBIIMX OOJIBHBIX OCTAIOTCA Ha Pa3IMYHBIX YPOBHAX MHBAIMIU3ALMH,
4TO W O0YCIaBIMBAET aKTyaJbHOCTH MpOOJeMbl peadmnurtanuu. PoToxpomMoTepanusi — MpeACTaBIsIET Co0oit
MECTHOE H/WIIM CHUCTEMHOE BO3/ICHCTBUE MOJISIPU30BAHHBIMH AJICKTPOMArHUTHBIMH BOJHAMH HEOOXOIMMOTO
JMana3oHa C MCIIOIb30BAaHUEM PELENTOPHBIX BOPOT, TPAHCHIOPTHUPYIOIIETO COSANHUTEIBPHOTKAHHOTO KapKaca 1
Kackajga (POTOXMMHYECKHX PEAKIMH U JTOCTaBKH 3JIEKTPOMATHUTHOM 3HEPTHU B PETYJSITOPHBIE CHCTEMBI, a
TaKkKe 30HBI, UCTIBITHIBAIOIINE e¢ neuuuT win aucoananc. Iens uccnedosanus — u3ydeHHe BO3MOXHOCTH
MPUMEHEHHUS Y3KOMOJIOCHOTO MOJIPH30BaHHOTO M3ITydeHUs ¢ [UTHHOW BoIHBI 540+20 HM B paHHEH peaOmiuTa-
MM OONBHBIX, MEPEHECIINX TSHKEIYI0 YEPEITHO-MO3TOBYIO TPaBMY € NalbHEHIINM CPABHUTEIBHBIM aHAIH30M
UCXONOB JieucHuss. Mamepuanvt u memoowt uccieoosanus. Oo6ciaenoBano 40 OOJBHBIX C TSHKEIIOW YEPErHO-
MO3TOBOH TpaBMOH. MeTo10M paHIOMHU3aIMK BIJe/IeHa OCHOBHas rpymna — 18 (45%) marueHToB, MOTy4aBIINX
B KOMIUIEKCE PaHHEro BOCCTAHOBHTEIHLHOTO JEYCHUsI (DOTOXPOMOTEPAITHIO U KOHTPOJIbHAS TPYIIIa, B KOTOPYIO
Borwn 22 (55%) mauueHToB, MOJIYYaBIINX TOJHKO 0a3UCHOE BOCCTAHOBUTEIBHOE JicueHHE. [lanueHTaM OCHOB-
HOM TPYINIIBI, HApsAy C TPAJULIUOHHON MEAMKaMEHTO3HOW Tepamuei, MpoBoAMIach GOTOXPOMOTEpAIHS C IO0-
MOIIIBIO Y3KOTIOJIOCHOTO TMOJISPU30BAHHOTO M3JIy4eHUs ¢ MHOW BOJHBI 540+20 HM (3eneHblil crmekTp). s
HpoBeaeHUs (OTOXPOMOTEPANNH UCTIONb30BaNN anmapat «buontpon MedAll», dpunbtp 3eneHoro cnekrpa. [la-
paMeTpsl U3MY9YeHHs: MOIMHOCTE n3nydenus 20 Br, ynenpHas MomHOCTh B cpenHeM 40 MBT/cM?, niiMHA BOJHEI
540420 aM. [I1OTHOCTH MTOTOKA CBETOBOM SHEPrun B MUHYTY 2,4 JIxk/cM?, o0Iee BpeMs BO3ACHCTBHA 12 MUHYT.
Pesynomamul u ux ocysycoenue. B pezynprare NpoBEIEHHOTO Kypca peaOMINTAIIMIOHHON Tepanuy ¢ BKIIOUCHH-
eM (OTOXPOMOTEpAINH 3€JICHBIM CIEKTPOM HAOIIONAIOCH 3HAYUTENBHOE YITydIIEHHE MBIIIEYHOIO TOHYCa B
KOHEYHOCTSIX, KOTOPBIH M3 MBIIICYHOW THIIOTOHUH TIEPEXOANT B (PH3HOIOTHICCKUN MIIM TMPAMUIHBIN TOHYC T10
mkange AmBopT nocne jeueHus — 1-1+ 6amioB. OTMeuaeTcsl MOBBIICHHE YPOBHSA CO3HaHMA (IO HIKaJe KOMBI
I'masro no neuenus 8-3 6amna (5.242.7) u nocne nedenus 12-15 GamnoB (14.6+2,1 ypoBeHb JOCTOBEPHOCTH U
s dexTuBHOCTH y 45% NanueHTOB), MOBBIIICHNE JBUTAaTEIbHOW aKTUBHOCTH M KOPPEKIHS CyIOpPOKHOTO CHH-
JnpoMa. Bbwieoodwr. VicnonbzoBanue (GoToXpoMoTepanuu ¢ MOMOIIBIO IOJISPU30BAHHOIO HM3JIYYEHUs C JUIMHOM
BOJIHBI 540420 HM MO3BOJSET CO3/aTh HanOoJee afeKBaTHbBIE YCIOBUS AT OIarompUsATHOTO MPOTEKAHUS KOM-
MEHCAaTOPHO-PEreHePaTOPHBIX MEXaHU3MOB B TOJIOBHOM MO3Te 3a CUET BOCCTAHOBJICHHUS HapyIICHHOH ayTopery-
JSIIUY MO3TOBOTO KPOBOOOPAIIEHHSI, CHHXEHHSI BEIPa)KEHHOCTH ITPOIIECCOB OTeKa-HaOyXaHUs TOJOBHOTO MO3Ta,
yIy4IIeHNs] KpOBOOOPAIIEHHSI B MUKPOIMPKYJIITOPHOM pYCIle, CTAOMIM3AIMK POIIECCOB BO30YXKICHUS U TOP-
MOXEHHsI B IEHTPAJILHOW HEPBHOW cucTeMe. Y MAalMEeHTOB, MMOIYYaBIINX (OTOXPOMOTEPAITHIO C TOMOIIBIO y3-
KOIIOJIOCHOTO TOJISPU30BAHHOTO M3JIyYeHHMs ¢ JUIMHOHM BoiHbI 540+20 HM oTMeuaeTcs Oojiee OTUSTIMBAs JHHA-
MHKa BOCCTaHOBJICHHSI HEHPOBETETATHBHOTO CTaTyca M ABUIATENIbHBIX HAPYIICHHH.

KiroueBble ciaoBa: (GoTOXpOMOTEpanusi, YE€PErnHO-MO3roBasi TpaBMa, y3KOINOJIOCHOE MOJISIPHU30BAHHOE
W3Iy4eHUe, peadmInTanus.
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Abstract. Severe traumatic brain injury accounts for 20% of the total number of cases of traumatic brain
injury, the mortality rate due to which continues to be high despite the fact that a significant number of surviving
patients remain at various levels of disability, which determines the urgency of the problem of rehabilitation.
Photochromotherapy is a local and / or systemic exposure to polarized electromagnetic waves of the required
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range using receptor gates, a transporting connective tissue frame and a cascade of photochemical reactions to
deliver electromagnetic energy to regulatory systems, as well as areas experiencing its deficiency or imbalance.
The research purpose was to study the possibility of using narrow-band polarized radiation with a wavelength
of 540+20 nm in the early rehabilitation of patients who suffered a severe traumatic brain injury with further
comparative analysis of treatment outcomes. Materials and methods of research. 40 patients with severe trau-
matic brain injury were examined. The main group was selected by randomization - 18 (45%) patients who re-
ceived photochromotherapy in the complex of early recovery treatment and a control group, which included 22
(55%) patients who received only basic recovery treatment. Patients of the main group, along with traditional
drug therapy, underwent photochromotherapy using narrow-band polarized radiation with a wavelength of
540420 nm (green spectrum). For photochromotherapy, the device "Bioptron MedAll", a green spectrum filter,
was used. Radiation parameters: radiation power 20 W, specific power on average 40 MW/cm2, wavelength
540+20nm. The density of the light energy flux per minute is 2.4 J / cm2, the total exposure time is 12 minutes.
Results of the study. As a result of the course of rehabilitation therapy with the inclusion of green spectrum
photochromotherapy, a significant improvement in muscle tone in the extremities was observed, which passes
from muscle hypotension to physiological or pyramidal tone on the Ashworth scale after treatment — 1-1+ points.
There is an increase in the level of consciousness (according to the Glasgow coma scale, before treatment, 8-3
points (5.2 + 2.7) and after treatment, 12-15 points (14.6+2.1 level of reliability and effectiveness in 45% of pa-
tients), increased motor activity and correction of convulsive syndrome. Conclusions. The use of
photochromotherapy using polarized radiation with a wavelength of 540+£20 nm makes it possible to create the
most adequate conditions for the favorable course of compensatory and regenerative mechanisms in the brain by
restoring impaired autoregulation of cerebral circulation, reducing the severity of edema-swelling of the brain,
improving blood circulation in the microcirculatory bed, stabilizing the processes of excitation and inhibition in
the central nervous system. In patients receiving photochromotherapy using narrow-band polarized radiation
with a wavelength of 540+£20 nm, there is a more distinct dynamics of recovery of neurovegetative status and
motor disorders.
Keywords: photochromotherapy, traumatic brain injury, narrow-band polarized radiation, rehabilitation.

AKTyaabHocTb. Tspxenast uepenno-moseosas mpasma (UMT) cocraBnsier 20% 0T o0miero xoandecTsa
ciaygaes UMT, neTanbHOCTH BCIEACTBUE KOTOPOM IPOAOJKAET OCTABATHCS HA BBICOKOM YPOBHE IIPU TOM, UTO
3HAYUTEIBHOE KOJMYECTBO BBDKUBIIMX OOJBHBIX OCTAIOTCS HA PA3JIMYHBIX YPOBHSX MHBAIUIU3ALNH, YTO U 00Y-
CITaBIIMBACT aKTYyaJbHOCTH MPoOIeMbl peabmmuranuy 00ibHBIX ¢ TsDkenoit UMT [1, 4]. OCHOBHBIME 3a1a4aMu
paHHEel peaOwnHTalK MAUEHTOB ¢ Tspkenor UMT sSBiArOTCSA CO3MaHWe YCIOBUH IS ONIArONPUSTHOTO Tede-
HHSI KOMIICHCATOPHO-BOCCTAHOBHUTEJIFHBIX TPOIIECCOB B TOJIOBHOM MO3T€, OKa3aHHE MPOTHBOBOCHIAIUTEIBHOTO,
paccachIBalOIIEro JACHCTBUS B 30HE JIOKAIN3AIMN TPAaBMATHYECKOTO Odara, yiaydlIeHHe MeTaboau3Ma U KpOBO-
CHA0KCHMS MO3Ta, KyIIHPOBAHUE CTPECCOBON PEaKINH, OKa3aHWE CEJaTUBHOTO M TPAaHKBIIIN3UPYIOLIETO JIEHCT-
BUsI Ha yenmpanvhyio nepenyio cucmemy (LIHC), BoccraHoBeHHEe (pyHKIMOHATBHBIX HEHPOJUHAMHYECKUX OT-
HOIICHUH M HAPYIIEHHBIX QYHKIMH, MPOQUIAKTHKA U JIEYSHUE OCIIOKHEHHUII CO CTOPOHBI JbIXaTeJIbHOU U cep-
JICYHO-COCYIUCTOM cucTeM, MPOpIIaKTHKA IPOJISKHEH M KOHTPAKTyp MapeTHYHBIX KoHeuHocTer [8, 14]. Tsoxe-
JIast YeperHO-MO3roBasi TpaBMa y JIeTeH SBISIETCS OJHON M3 OCHOBHBIX NPUYMH BO3HHUKHOBEHHS TSKEIBIX HEB-
POJIOTHYECKHUX U NMCUXUYECKUX PACCTPONCTB, TPEOYIOIINX JIUTEIHHOTO JCUCHHUS U peabuiuranuy. Y IIydiieHne
KadyecTBa JUarHOCTHUKH, COBEPIIEHCTBOBAHUE PEAHNMAILMOHHBIX MEPONPHUATHH, BHEPEHHE METOJO0B MaJIOTpPaB-
MaTHYHON HEHPOXHUPYPTHH YBEJIMYMBAIOT JOJIIO MAI[MEHTOB, BBDKHBIIUX IOCJE TSKEIBIX YEPEITHO-MO3TOBBIX
TPaBM, 4TO OINpEIEIIeT MOUCK ¥ BHEJPEHHE PaHHUX ITOIXOA0B K PeabWINTALK AETeH C JaHHOH MaToJIOTHEH.
HccnenoBanusmu psiia aBTOPOB OBIIO MOKA3aHO, YTO PAHHSS peadMiIMTalts CIIOCOOCTBYET YCKOPEHHIO BOCCTa-
HOBJICHHS yTpadeHHBIX (pyHKIWi [6, 16].

HUcnonws3oBanue gomoxpomomepanuu (OPXT) mo3Bonser co3path Hanboiee OJAronpusATHBIE YCIOBHS
JUISL KOMIIEHCATOPHO-PEreHEPaTOPHbIX MEXaHN3MOB B TOJIOBHOM MO3T€ 3a CYET BOCCTAHOBJIEHHS IPOLIECCOB Ha-
PYIUICHHOW ayTOPETyJSAIMH MO3TOBOIO KPOBOOOpAIIEHHS, CHIKEHHS BBIPAXKCHHOCTH MPOIECCOB OTEKa-
HaOyXaHUsl TOJIOBHOTO MO3ra, YJIy4IIeHHs KPOBOOOpalIeHHs, CTaOMIM3aluKi TPOLECCOB BO30YXKICHUS U TOP-
MOJKEHHMS B IICHTPAJIbHOM HepBHOII cucteme [6, 7, 11].

DoToxpoMoTepanus — NpeACTaBIsIeT co00H MECTHOE W/MIM CUCTEMHOE BO3AECHCTBUE MOIIPHU30BAHHBIMU
AIIEKTPOMArHUTHBIMH BOJTHAMH HEOOXOIMMOTO JAMANa30Ha C WCIOJIB30BAHMUEM PEIENTOPHBIX BOPOT, TPAHCIIOP-
THUPYIOIIETO COCTUHUTEINFHOTKAHHOTO KapKaca M Kackaja (OTOXMMHUYECKHX PEeaKIHMi IS JOCTABKH 3IIEKTPO-
MarHMTHOHM SHEPTUH B PETYISATOPHBIE CHCTEMBI, a TAKXKE 30HBI, UCTIBITHIBAIOIINE e ASHUINT WM AucOaaHc.
JleueOnsrii 3¢ ekt 00ycIoBIeH BOSHUKHOBEHHEM PE30HAHCHOTO OTKIIMKA MOJIEKYJISIPHBIX CTPYKTYp, IPH 3TOM B
HHX IPOMCXOAUT YTHETEHHE NaTOJOINYEeCKUX Peakuii (arnonTo3a, MepeKUCHOT0 OKUCIICHHS JIMITUJIOB U IPYTHX)
W aKTHBU3AIMs (PU3NOIOTHYECKHX, PETYISATOPHBIX U UCTIONHHUTENBHBIX PEaKInil Ha MOJIEKYJIIPHOM, KJIETOYHOM
Y CHCTEMHOM YPOBHE C IOJJIEp)KaHHEM B ITOCIIEIYIONIEM JIOKAJIHHOTO M OOIIEro 3J1eKTPOMAarHUTHOTO OajaHca
[5, 18].
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Iesas uccienoBaHus — U3yuyeHHE BO3MOXKHOCTH NMPUMEHEHHs! Y3KOMOJIOCHOTO MOJISIPU30BAHHOTO H3IY-
4yeHus ¢ IMHOHW BoiHbI 540+20 HM B paHHeH peaOunuranuu OOJIBHBIX, nepeHecnx Tsokenyro UMT ¢ nans-
HEWIINM CPaBHUTENBHBIM aHAJIM30M HCXOJOB JICUCHHUS.

MaTtepuaabl U MeTOABI HccaenoBanus. O6cnenosano 40 6ompHEIX ¢ TsoKenoit UMT, HaxoaUBIIMXCST HA
neyenun B 'AY3 JIPKb M3 PT, r. Ka3ans. MeTonoMm paHIOMHU3aIMH BBIIENEHAa OCHOBHAsA rpynma — 18 (45%)
MAIMEeHTOB, MOTYYaBIINX B KOMIUICKCE PAaHHETO BOCCTaHOBUTENbHOTO JedeHuss @TX U KOHTpoIbHAs TPpyINa, B
KoTOpy!0 BoutH 22 (55%) manueHToB, NOTyJaBIINX TOJIBKO 0a3MCHOE BOCCTAHOBUTEIHHOE JICUCHHE.

HeBponorndeckoe ncciaeoBaHue BKIIOYAIO KOJINYECTBEHHYIO OLCHKY HapyIIEHHH YPOBHS CO3HAHHMSA MO
wkane xom Inazeo (KT), wxane soccmanosnenus nocre xomvr (CRS-R), naHHbIe HeHpoBH3yanu3anuy (KOM-
mbIOTepHast ToMorpadus), srexkmposuyedanocpaguio (331).

ITarmeHTaM OCHOBHOM TpyNIbI, Hapsy C TPaJUIOHHONM MEIMKaMEHTO3HOW Tepamuel, MpoBOAUIIACh
OXT c noMoIIbI0 Y3KOMOJIOCHOTO MOJSAPU30BAHHOTO WU3Iy4eHUs ¢ JIMHON BoiHBI 540+20 HM (3eneHsbit
crektp). YcnoBuem nposeseHus OXT sBunack cTabMiIbHOCTh QYHKIMH OpraHoB jxu3HeoOecredeHus. Hammune
TPaxeoCTOMBI, 30HJOBOTO NMUTAHUSA U KaTeTepU3alUi MOUYEBOTO IMY3bIps HE SBISIOCH NMPOTHBOIOKA3aHUEM K
nposeneHuto OXT.

Jus mpoBenenust oToxpoMoTepanuu Hcrons3oBanu ammapar «buontpon MedAll», GmisTp 3e1eHOTO
cnekTpa. [Tapamerpsl u3mydeHus:: MomHOCTh m3nydenus 20 BT, yzenpHas mMomHOCTh B cpenHem 40 MB1/cm?,
JmurHa BOJHEI 540+£20 M. [LToTHOCTE IOTOKA CBETOBOM SHEpriH B MUHYTY 2,4 J[/cM?, obmiee BpeMs BO3AEUCT-
BUA 12 MUHYT.

OO6yueHne NpOBOIIIN Ha «BOPOTHUKOBYIO» 30HY, JIaJI0OHH, CTOIIBI, IVIA3HMYHYIO 00JaCTh 110 KOHTAaKTHO-
NnaOUIBHOM METOAMKE B TeUeHHE 3 MHUH Ha Kaxkpoe moiie. Vcrnonap30Bajcs HEMpephIBHBIA pPexXUM BO3ACHCTBHS,
nHTeHcuBHOCTH M3nydeHus 100%. Kypc neuenus cocrosn uz 10 npouenyp, NpOBOJUMBIX €KETHEBHO.

ITo oxonwyanuu Kypca jedeHus u3 10 mporenyp ObIIO MOBTOPEHO KOMIUIEKCHOE HCCIIEI0BaHUE, OLCHU-
Batolee d(PPEKTUBHOCT MPOBEICHHOIO peadMIMTAIIMOHHOTO (H3HOTEepaneBTHUecCKoro BosaencTBus. CraTu-
CTHYECKYI0 00pabOTKY MOJYYSHHBIX JAHHBIX MPOBOIIM C TIOMOIIBIO CTAHAAPTHBIX METOA0B 00pabOTKH Hayy-
HBIX HCCIICIOBAHUH.

Pe3yabTaThl M MX 00cyskneHue. Bee nery, Haxomsmuecs 1moj HAOMIOACHHEM, MOXYYHIH TSDKEIYIO de-
pemHo-M03roBYI0 TpaBMy. Cpemnuii Bo3pacT coctaBmi 10-15 mer (cpemumit Bozpact 13,2+1,5 net). Bee nanuen-
TBI OBUTH TOCTABIICHBI B MPUEMHOE OT/EIICHNE KIMHUKH U TOCITUTAIN3NPOBAHBl B HEHPOXUPYPTUUECKOE OTAEIIE-
HHE B TeUeHHE 1-6 4. mocIie MOJTydeHHs TPaBMBI, YTO TO3BOJIIIO CBOEBPEMEHHO OKAa3bIBATh CHEIUAIM3UPOBaH-
HYI0 MEAMIIMHCKYIO TIOMOIIb. B pe3ynpTaTe MpoBeAEHHOTO Kypca peadMINTallMOHHON Tepalti ¢ BKJIIOYEHHEM
(hoTOXpOMOTEpANHH 3€JICHBIM CIIEKTPOM HaOJII0/Ia]I0Ch 3HAYUTEIBHOE YIYUIICHUE MBIIIEYHOTO TOHYCa B KOHEU-
HOCTSX, KOTOPBIil N3 MBIILICYHON THITIOTOHNH NEPEXOJUT B (PU3NOJIOTHUECKUI MIIM TMPAMUIHBII TOHYC 10 LIKaje
AmBopt nocne neyenus — 1-1+ 6amnos (puc. 1).
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Puc. 1. 3HaueHNsI MBIIIIEYHOTO TOHYCA OCHOBHOM M KOHTPOJIGHOW TPYIII

OTMmeuaeTcs IOBBIIIIEHNE YPOBHS CO3HAHMUSA (IO IMKajie KoMbI I71a3ro no ynedenus §-3 6amnma (5.2+2.7) u
nociie yiederust 12-15 6amnoB (14.6£2,1 ypoBeHb JOCTOBEPHOCTH U 3P deKTHBHOCTH y 45% manueHToB) (puc.
2), TIOBBIIIICHUE JBUTATEIHLHOW aKTUBHOCTH M KOPPEKIHS CYAOPOXHOTO CHHApoMa (yIydlleHHe IMoKaszaTeseit
330).
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YpoBeHb CO3HaHMA
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Puc. 2. YpoBeHb CO3HaHMS NPH MOCTYIUICHUH U TIOCIIE Kypca JIeIECHUS

BeiBOaBI:

1. JluHaMuKa BOCCTAHOBJICHHS HApPYIICHHBIX (D)YHKIMH HAXOJUTCSI B HEMOCPEACTBEHHON 3aBUCUMOCTH OT
CTEIEHU TSKECTH [1OJTY4YCHHOM TPAaBMbI, pAHHETO HEUPOXUPYPTUUECKOTO U BOCCTAHOBUTEJIBHOT'O JICUCHUSL.

2. Hcrnonp3oBaHne (GOTOXPOMOTEPANUH C TIOMOINBIO TOJIIPU30BAHHOTO HM3IYYEHHS C JJIMHONH BOJIHBI
540+20 HM MO3BOJIAET CO3AaTh HaMOOJIee aJeKBAaTHBIC YCIOBHA Ul OJIAarONPHATHOTO IPOTEKAHUS KOMIICHCA-
TOPHO-PEreHEPATOPHBIX MEXAHU3MOB B TOJIOBHOM MO3T€ 34 CYET BOCCTAHOBIEHHS HAPYIIEHHON ayTOPEryJIsALUuU
MO3TOBOTO KPOBOOOPAIIEHHS, CHIKCHUS BBIPA)KEHHOCTH MPOLIECCOB OTeKa-HaOyXaHMUs TOJIOBHOTO MO3ra, yIryd-
IIEHUS KPOBOOOPAIIEH!SI B MUKPOLMPKYIATOPHOM pyCIIe, CTAOMIN3AI[UH TTPOIIECCOB BO30YKACHHUS U TOPMOJKeE-
HUS B LEHTPAIbHON HEPBHOM CUCTEME.

3.V naruenTos, noiay4daBmux @XT ¢ MOMOIIBIO Y3KOIIOJIOCHOTO MOJISPU30BAaHHOTO U3IIyUEHH C JJTHHON
BoJHBI 540420 HM oTMedaeTcst 6osee OTUeTIMBAs AMHAMUKA BOCCTAHOBJICHUS HEHPOBETETaTUBHOIO CTaTyca U
JIBUTATEJIbHBIX HapyIICHUI.
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