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Pesome

AkmyasnbHocmb cucmemHoll kKpacHoll eoavanku (CKB) o6ycaoeieHa ee XpoHUYeCKUM Xapakmepom, pazHoobpasuem KAUHUYECKUX
nposis/ieHull U NOMEHYUAAbHOU MSANCECMbI0 0P2AHHO20 NhopajceHus.. Inudemuosiozuvecku OaHHble cgudemenbcmeylom o0 pocme
3a6o0s1e6aemocmu, 4mo noduepkugaem Heo6xo0uMoCcms Mo4HOU OUAZHOCMUKU U 3¢heKmu8H020 MOHUMOPUH2A COCMOSIHUSL NAYUEHIMO8.

Lleawio 0630pHOIl cmambuu si81s5.emcst damb npedcmas.ieHue 06 UHOeKCax OYyeHKU U ux Mmecme 6 oyeHke msisicecmu meyverusi CKB.

HHoekcul oyenku msxcecmu u akmusHocmu CKB, makue kak SLEDAI (Systemic Lupus Erythematosus Disease Activity Index) u SLICC/
ACR Damage Index, BILAG (British Isles Lupus Assessment Group), SLAM (Systemic Lupus Activity Measure) u dpyaue, ueparom Kano4egyro
pPO/Ib 8 OYeHKe cOCMOsiHUSL nayueHmos. OHU y4umbl8arom pasauvHvle acnekmbl 3a60/1e8aHUS, BKAOYAs1 80CNA/IEHUE, NOPAXCEHUE 0P2AHO8
U 06wy aKkmueHocms 3a60/1e8aHUs. IMU UHCMPYMeHMbl N0380510M CMaHOapmu3upoeams oyeHKy nayueHmos u MOHUMOpUposamsv
apexkmusHocms snevenus. /Jas epayell nepsuvHO20 38eHA UHOEKCbl OYEHKU SI8A51H0MCsl YEHHbIM UHCMPYMEHMoM 0451 CKpUHUM2d,
duazHocmuku u MOHUMOpPUH2a nayueHmoe ¢ nodospeHuem Ha CKB. OHu nomozarom ycmaHosums duazHo3, 0yeHums cmeneHb akmugHocmu
3a6018AHUS U NPUHSAMb peuleHue 0 HanpasAeHuU Ha KOHCYAIbMayuro K peemamosozy.

Takum 06pasom, ucnoab308aHuUe UHOEKCO8 3HAYUMENbHO yaydwaem ynpassieHue nayuenmamu c CKB, nosviwas kaiecmeo
MeQUYUHCKOU NOMOWU U CHUXMCAS PUCK OCAO0XCHeHUll. B danHol cmambe npugedeH 0630p 0CHOBHBIX UHCMPYMEHMO8 OYEHKU, C yHemom ux
npuMeHUMoCcmU 8 YCA08UsIX Nep8UuYHOL MeJUKO-COYUANbHOU cemu.

Kamwoueswle caoea: cucmemuas KpacHas 80/1YaHKQ, MHaEKCbl, CKOpUH208ble cucmembl, nepgu4HaAa ME()UKO-CGHHmapHGH nomouwb.
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BBeaenue
CucteMHas  KpacHasg  BosyaHka (CKB) -
ayTOUMYHHOE peBMaTH4ecKoe 3ab0J/IeBaHue,

XapaKTepusylolleecss IHUPOKUM CHEKTPOM KJIMHUYECKUX
NpOosIBJIEHUH, Hellpe/ICKa3yeMbIM TeYeHHUEM U TOpaKeHHEM
JIIOOBIX OpraHOB M CHCTEM, B TOM 4YHCJIEe KOCTHO-
MBILIEYHOH cucTeMbl 4vesoBeka. CKB paccmaTpuBaeTcs
KaK O/JHa U3 «MACOK», TO eCTb 3a60JIeBaHHe, TPYAHOE JJIs
JIMarHOCTUKU U JiedeHHUs. [Iporpeccupyiolee nopakeHue
’)KUBHEHHO BaKHBIX OPraHOB U CHUCTEM OIpejessieT
J)KU3HEHHbIM M coluasbHbIl mnporHo3 6osbHbIXx CKB.
[no6asnbHas 3a60JieBaeMoOCTb U pacnpocTpaHeHHocTh CKB
pas/inyarTCs B 3aBUCHMOCTH OT PEruoHa U MONYJSALHH.
B wuccienoBaHuy, mnpoBesieHHOM B Kurae, o6uas
3a60J1eBaeMOCTb U pacnpoctpaHeHHocTb CKB B ropozckux
paiionax oueHuBasuch B 14,96 na 100 000 yesnoBeko-yeT
1 50,37 Ha 100 000 yesnoBek cooTBeTcTBEHHO [1]. CaMble
BbICOKHE IIOKasaTesJd 3a60JieBaeMOCTH HaAGJII0AAINCh
B [losbiie, CIIA u Bap6agoce [2]. PacnpocTpaHeHHOCTb
CKB B Utanuu oneHuBaetrcs B 21,37 ciayyaeB Ha 100
000 yesoBeK C perdoHaJbHbIMM BapuauusaMu oT 14,7
no 27,1 cayyaeB Ha 100 000 uyenoBek [3]. CKB wvaue
BCTpeYaeTcss B CTpPaHaX C BBICOKHM ypPOBHEM Ji0X0Ja U
JIeMOHCTpUpPYeT 6oJiee BBICOKYI0 DPACHPOCTPAHEHHOCTb
Ccpeiy OKEHLIMH 10 CpPaBHEHHIO C My)XYuMHamu [4].
3a6oJsieBaHUE XapaKTepU3yeTcs pa3HOO06Pa3HbIMU
NpPOsIBJIEHUSMH, Hau60Jiee YaCThIMU SBJISIOTCS IOPaXKeHH e
CyCTaBOB M KOXHM M CJHU3UCTBIX 000JI04eK. Pactyiiee
6pemss CKB nojuyepkuBaeT HeO6XOJUMOCTb YJydlleHUs
JI0JITOCPOYHOTO YX0/a U NOALE€PKKH NTaLlUEHTOB, 0COGEHHO
CpeJiy MOJIOJIOTO HaceJIeHUSl.

PacnpocTpaHeHHOCTb CKB B Kasaxcrane
cocrasssieT 24,7 Ha 100 000 HacesieHus1, Ipu 3TOM GoJiee
BbICOKAasi PacHpOCTPAaHEHHOCTb HabJojaeTcs cpejgu
asuarckoro HaceseHUs [5]. BosbmMHCTBO GOJIBHBIX
CKB B KaszaxcraHe - MoJofble >KEHILMHBI, CpeJHUH
BO3pacT KOTOpbIX cocTaBisgeT 33,85 roga. 3aboJieBaHue
XapaKTepU3yeTcs Pa3IMYHBIMU KJIMHUYECKUMU
NpPOsIBJIEHUAMH, BKJII0YAs MOPAXKEHHe KOXXKH, MopakeHHe
CyCTaBOB, HEPBHO-TIICUXUYECKHE paccTporCTBa,
reMaTo/IOrM4ecCKie W HMMMYHOJIOTMYECKHe HapyLIeHHs.
AxTrBHOCTL 3a6osieBaHust y OGosbHbiIx CKB B 1nesom
BbICcOKas. [lopakeHHe OpraHoB Take HabJofaeTcad y
3HAYMTEJbHOHN YaCTH NMallMEeHTOB, IpHYeM 6oJiee BbICOKas
pacrnpocTpaHEeHHOCTh HAOJ/I0JJaeTCsd B POCCHHCKOW H
Ka3axCKoW nonynsanusax [6]. [l 60pb6bl ¢ 3a60J1eBaHUEM
HeOoOXOAMMBl  paHHSASA  JHUAarHOCTHKa W aKTHUBHOe
NpUMeHeHHe NaTOreHeTHYEeCKOTO JIeUeHH s, B TOM 4HuCJIe
reHHO-HHXeHePHbIX 610JIOTHYeCKUX PenapaTos.

MeToaos10rus

Jlnis  mpoBeleHUs — JIMTepaTypHoOro  o63opa
HCcC/ielOBaHUM 10 JaHHOW TeMaTHKe OblLI COCTaBJIEH
vccienoBaTeNbCkui  Bompoc: «Kakue cnenuasbHble
nHpaekcbl CKB HauGosiee mprueMsieMbl AJis UCIIOJIb30BaHUSA
Ha YpOBHe INEepBUYHOU MeJUKO-CAHUTAPHOU MOMOIIU
(IIMCIT)?».

Jlis noucka ObLIM  MCIOJIb30BaHbl CJeAyHoLIMe
KJI04eBble cioBa: Systemic lupus erythematosus (SLE),

CorsacHo peKoMeHAaL UM EBponeiickoro
albsiHCa  accouuanuit  peBmartosioroB  (European
Alliance of Associations for Rheumatology - EULAR) B
HOC/IeJHUE TO/bI AJIsI OLlEHKH aKTHUBHOCTH 3a60JIeBaHHUsA U
nporHo3upoBanus CKB HcHo/ib3yl0Tcs BalugUpOBaHHbIE
HH/IEKChI 3/J0POBbS.

WHpaeKchl OLIEHKH B OUarHOoCTHKe CKB
MPEeACTaBJAAIOT COG0H HHCTPYMEHTHI, pa3paboTaHHbIe
IJIST OLEHKM TSDKECTM W aKTHUBHOCTH 3aboJieBaHUs,
a Takxke 3¢PeKTUBHOCTH JiedeHUs. OHU BKJIIOYAIOT
B cebs pas/JMuHble KJHWHUYECKHE, JlIabopaTopHble U
WHCTpPYMeHTaJIbHble IOKa3aTeJH, KOTOPbIE UCIOTb3YI0TCS
i OOBbeKTUBM3aLMHM UM CTaHJAAPTH3aLUH Ipolecca
OlleHKH cocTosiHusA nainueHToB ¢ CKB. MHAeKCHl B olleHKe
u fuarHoctuke CKB nMeloT pematoiiee 3HaueHUe H UMEIOT
TEHJIEHL[MI0 K HCIOJIb30BAHUIO M3-3a CJIOXKHOHU MPUPOJBI
3a00JieBaHUsA U HEO6XOMMOCTH B CTaHJAaPTU3UPOBAHHBIX
WHCTPYMeHTax JJIsI U3MepeHHs] aKTUBHOCTH 3a00JIeBaHUS
U TOBpeXJEeHWH. ITU MHAEKCHl IOMOralT BpadyaM
MPUHUMATD peLIeHUs O JIeYeHUH, OlleHHBAaTh PeaKIHIo Ha
JleyeHHe U NPOrHo3. OHU UCMOJIb3YIOTCA B KJIMHUYECKHUX
WCIBITAHUSAX, SMUJEMUOJOTHYECKUX HCCIE0BAHUSAX U
MOBCEAHEBHOH NMPAKTHKE.

3a mpomexgmue roAbl  6bUIO  pa3paboOTaHO
HECKOJIBKO MH/IEKCOB, KaX/IbIi U3 KOTOPBIX UMeeT Pa3Hble
YPOBHH NPOBEPKU U MOMYJSIPHOCTH HCIOJIb30BaAHUS.
Wupexc ['pynnbl oneHKH BOJTYaHKH BpUTaHCKUX OCTPOBOB
(BILAG) 2004 roma, HUHAEKC aKTHUBHOCTH CHUCTEMHOH
kpacHod BoJsidaHku 2000 rogma (SLEDAI 2K), Ankera
AKTUBHOCTU CUCTeMHOW BoJsiyaHku (SLAQ) u BricTpas
OlleHKa AaKTHUBHOCTH NpPH BOJYAaHKE AMepHKaHCKOI0
donma Bosyanku (LFAREAL) sBAsWOTCI OJHUMH U3
YaCcTO WCNOJb3YEMBbIX HHJEKCOB I  U3MeEpeHHUs
aKTUBHOCTH 3a6osieBaHMsA. [/l OLEHKH KyMYJSTHBHOIO
yiep6a HCHOJBb3YIOTCI HWHJAEKChl TmoBpexgeHus (SDI)
v KpaTkuil UWHAEKC TOBpeXJeHHs NpPU BOJYAHKE
(BILD) MexayHapogHOW COTpyAHUYAIOIEH KJIMHUKH
cucteMHOH BosryaHkH (SLICC)/AMepHUKAaHCKOTO KOJIepKa
peBMartosiorun (ACR). OTU MHJEKCHI ObIIM NMPOBEPEHBI U
06ecreYrBalOT HaZleXKHbIe Mepbl JJIs1 OLeHKH aKTUBHOCTHU
3ab0JieBaHUs U TOBpeXJAeHUH y manueHToB ¢ CKB.

Ilenbl0 06G30pHOM CcTaTbU SBJSETCA JaTh
npeJjcTaBjeHre 00 HHAEKCAX OLEHKU U UX MeCTe B OLleHKe
Tsi>kecTu TedyeHusi CKB.

Disease activity, Disease severity, Disease damage, SLE
indices, Disease risk probability, Disease activity scoring
system. B Bazax gaHnbix: Pubmed, Web of science, Scopus,
Medscape, a Takxe calThl accouuanuii: EULAR, ACR.
[ny6uHa noucka: 10 JyeT.

HWHAEKCHI OLleHKH B AUAarHOCTUKe CUCTEMHOM KPacHOUM BOJTYaHKHU

WHAEeKChl OLIEHKW B JAUArHOCTHUKE
BOXKHYI0O pOJIb B OLEHKE AaKTUBHOCTHU
3aboJieBaHUs, YTO IOMOraeT BpayaMm
060CHOBaHHbIE pelleHUs] M0 JIeYEeHUIO
nanueHToB. HWHpaekcel ouneHku CKB
ClleIyI0IEMY:

CKB wurpator
U TAXKECTH
NpPUHUMATh
U BeJIeHUI0
CIOCO6CTBYIOT

1. 06 beKTHBU3ALNA OLIEHKH: MO3BOJIAIOT
CTaHAAPTU3HUPOBATh OLEHKY COCTOsiHUsA manueHTa ¢ CKB,
YTO YOPOI[AIOT MPOLECC JUArHOCTUKU M T03BOJISIET
BpayaM OGBEKTHBHO OLEHHUTb CTeNeHb aKTUBHOCTH
3a60J1eBaHMUS;
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2. OnpefnesieHue TSDKECTH 3a060JIeBaHUS:
HCIOJIb30BaHHWE  HHJAEKCOB  MO03BOJIET  ONpPEJEeJUTh
TsokecTb CKB ¥ OLleHHMTb Ha/Muue OCJOXKHEHWH, 4YTO
Ba)XKHO JIJIT BbIOOpA ONTHUMAJIbHOW CTpaTeruu JieueHus U
MOHUTOPHUHIA COCTOSIHHUS MallUeHTa;

3. OueHka 3(QQPEeKTUBHOCTH JIeYEHHS: IMyTeM
pery/sisipHoil OIleHKM HHJIeKCAMH MOXHO OTCJIEXKHUBATh
JMHAMHUKy 3a60JieBaHHUA U OLleHUBATh 3PpPEeKTHBHOCTb
JleyeHUs, YTO IOMOraeT KOPPEeKTHUPOBAaThb Tepamuio U
JIOCTUTATh JYYIIUX Pe3yJIbTAaTOB.

Hr>xe HaMU npejicTaB/ieHbl UHAEKCHI JIJIsl OLleHKU
akTUBHOCTU U TsxecTd CKB, mpuMeHUMOCTb KOTOpPBIX
B yciaoBusix [IMCII Mbl pemuad o6CyAuTb B JaHHOH
PYKOIMHUCH.

1. SLEDAI (Systemic Lupus Erythematosus
Disease Activity Index) sBsisieTcs ogHUM U3 HauboJiee
pacnpocTpaHeHHbIX HMHJIEKCOB olleHKM akTuBHOCTH CKB.
OpHolt u3 ocob6eHHocTeil SLEDAI siBisieTcsl ero MpOKUH
CNeKTP BKJIIOUEHHBIX [TapaMeTpPOB, KOTOPble OXBaTbIBAlOT
KaK KJMHHMYeCKHe, TaK W JlabopaTopHble IOKasaTesu.
JTOT WUHAEKC OlleHHWBaeT aKTHUBHOCTb 3abo/ieBaHUS Ha
OCHOBe pa3/IMYHbIX GAKTOPOB, TAKUX KaK BBICHIIIAHUSA Ha
KOXKe, CycTaBHble 60JiM, 6esIoK, MOYeBHHA U Apyrue. ITO
nenaet SLEDAI mosie3HbIM WHCTPYMEHTOM [iJisl Bpauew,
TaK Kak [103BOJIsIeT OLeHUTb He TOJIbKO 0bliiee COCTOsIHUE
nanyeHTa, HO W YCTaHOBUTb HaJMUHe CUCTEMHBIX
nposiBsieHudt CKB. Kpome Toro, SLEDAI oTHocuTesbHO
NPOCT B UCIIOJIb30BAaHUU U MOXKET ObITh JIETKO IPUMeHeH
B O06bIYHOM KyMHHUYeckod mnpakTtuke B [IMCIL. On
BKJIIOYAeT B ce6s UeTKO ONpe/ie/IeHHble KPUTEPUH OLleHKH
Ka)XJIOTO CHUMITOMa, 4YTO YNpOIlaeT NPOLECC OLeHKH
aKTUBHOCTH 3a60JieBaHUA y ManueHToB. OfHAKO cieayeT
otMeTuTh, 4To SLEDAI oueHHBaeT TOJIBKO TeKyLyIO
aKTHUBHOCTb 3a60JIeBaHUSI U He yYHUThIBaeT J0JTOCPOYHOE
NOBpeX/ieHHe OPTraHOB, BbI3BAaHHOE CHCTEMHOW KpacHOM
BOJTYaHKOW. /[l TOJIHOTO OLleHUBAHUS COCTOSIHUSA
nanuenta ¢ CKB MoxeT moTpe6oBaTbcsl HCHOJIb30BaHUE
Apyrux uHAekcoB, Takux kKak SLICC/ACR Damage
Index. ¥ SLEDAI ecTb orpaHudeHusi, B TOM 4YHCJe
ero 3aBUCHUMOCTb OT KaTeropuasbHbIX LIEHHOCTeH U
BO3MOXHOCTb CyObEeKTUBHOCTH IIpU oOlleHKe. HHAekc
SLEDAI uMeeT HECKOJIbKO NpaKTUYeCKUX 3HaueHUH, B
TOM YMCJe ero HaJeXXHOCTb MpH OlLleHKe aKTHUBHOCTHU
3a60/ieBaHUS Cpefjd MeHee ONBITHBIX Bpauyei [7], ero
NOTeHIMaJl B KayecTBe IparMaTU4ecKoro MoKasaTess
pe3ysbTaToB B UccaefoBaHusax CKB [8] u ero cnoco6HOCTb
NPOrHO3MPOBAThOLlEHKH Bpayel akTHBHOCTb3a60/1eBaHUS
[9]. OpHako BakHO OTMeTUTb, 4TO HHAekC SLEDAI
ABJAETCA JIMIIb OJHUM M3 HECKOJBbKHUX KJIWHHYECKHUX
WH/IeKCOB, MCNOJIb3yeMbIX AJI U3MepeHUsl aKTUBHOCTH
3a6oseBanuss npu CKB, u ero mpeumyuiectsa u
HeJIOCTaTKHU CJieJlyeT yUUThIBATh 10 CPaBHEHUIO C [PYyTUMHU
uHaekcamu [10]. B ucciaegoBaHuM, onyGJIMKOBAaHHOM B
BM] aBTopamy, 6blia pa3paboTaHa MoJesb MAlIMHHOIO
obydyeHUs] [y OLEHKU KaTeropuu oueHkd SLEDAI
OT/[leJIbHOTO NalueHTa (OTCYTCTBHME aKTHUBHOCTH, Jierkas
aKTUBHOCTb, yMepeHHass aKTUBHOCTb WJIM BbICOKas/
OYeHb BBICOKAasl AKTHBHOCTb) /Js1 KOHKPETHOH JAaThbl
obpallleHUsl C HCIOJb30BaHMEM KJIHWHUYECKUX 3anuceil.
[IpensioxkeHHast MoJiesb MAlIMHHOTO 06yYeHUs JOBOJIBHO
TOYHO OLeHuBaja KaTeropuu 6annoB SLEDAI Ha ocHOBe
KJIMHUYeCKUX 3anucedl. Mojesnb xopouo pa6oTasa Hpu
onieHKe KaTeropui oueHok SLEDAI Ha peasibHBIX JaHHbIX
[11].

2. BILAG (British Isles Lupus Assessment
Group). Wupexc BILAG Takxe olleHHBaeT aKTHUBHOCTb
3a00/1eBaHUsl, OCHOBBIBAsCb Ha pAasJMYHBIX CUCTEMAax

OpraHoB U COCTOSIHMM mnanueHTa. OH IpeJoCTaBJseT
BO3MOXXHOCTb KJIacCHQUIMPOBATH AKTUBHOCTh
3a6o0JieBaHUsA B PA3/JIMYHBIX OpraHax M CHCTeMaX, 4To
NOMOraeT B BbIGOpe ONTHUMaJbHOrO JjedyeHus. OmHONU U3
oco6eHHocted BILAG siBisieTcsl ero moJjpo6Hasi cUCTeMaA
OLlEHKM PAa3/IMYHBIX CHCTEM OpPraHOB M UX QYHKIUH.
WHpexc kinaccudunypyeT akTUBHOCTD 3a60J1eBaHUs 1Mo 9
CUCTeMaM OpPraHOB, BKJIIOYAs KOXKY, CyCTaBbl, CepledyHo-
COCYIUCTYIO CUCTEMY W Jpyrve. ITO MO3BOJISET BpayaM
MOJIy4YUTh GoOJiee IIOJIHOE NpesCTaBJEeHHEe O COCTOSHHHU
nanyeHTa ¥ onpefeuTb HauboJiee o BepKeHHbIe PUCKY
cucteMbl opraHoB. OpHako npuMeHeHue BILAG moxeT
OBITh CJI0XKHBIM JJis Bpadel [IMCIT u3-3a HE06XOAMMOCTH
JIeTaJbHOTO ONHCAHHUSI CHMITOMOB U WX OLEHKH II0
CTPOTMM KpHUTepUsM. IJTO MOXKeT NoTpeGoBaTh OT Bpaya
3HAYUTEJbHOIO BpPEMEHM U ONbITa JJi NPABUJIbHOU
OLleHKM U TPHMEeHeHHs HHJIEKCa, 4YTO MOXeT ObIThb
BBI30BOM B YCJOBHAX OrPAaHUYEHHOTO BpeMeHH U
pecypcos. Enie onHol oco6enHocTbio BILAG sBiisieTcs ero
IIKaJIa OI[eHKH, KOTOpast BKJIIOYaeT B ce6s1 9 KaTeropu, ot
A (Han6osiee BeIpakeHHasi akTUBHOCTB) Ji0 E (oTcyTcTBHE
AKTUBHOCTH). JTO MO3BOJIIET NPOBOAUTH GoJiee TOYHYIO
OLIeHKY aKTHBHOCTH 3a60JieBaHMs, HO TpebyeT OT Bpaya
JIOCTaTOYHOI'0 ONbITA U BHUMATEJbHOCTH HPHU OIleHKe
kaxgoro mnapamerpa. HMuzaexkc BILAG-2004 sBssieTcsa
KOMILJIEKCHBIM MHCTPYMEHTOM JJI1 OLlEHKH aKTHUBHOCTH
3abosieBanua npu CKB, HO ero KpUTHKYIOT 3a ero
CJIO’KHOCTDb 3aloJIHEHHsS] M BEPOSITHOCTb OmMO0K [12]. B
nesoM, BILAG npexcraBisieT co60i LleHHBIH UHCTPYMEHT
s oneHKH akTUBHOCTH CKB 1 MOHMTOpPHHTA COCTOSAHUSA
NalMeHTOB, HO ero HpUMeHeHHe MOXeT MNOoTpeGoBaTh
JIONOJIHUTEJbHOTO BpPEMEHHM U OmblTa OT Bpaued. Tem
He MeHee, MOJAXOAsllee OOydyeHHE U TOAJAepKa MOTYT
NOMOYb BpayaM OCYIeCTBJIATh 6osiee 3PpPeKTUBHYIO
U TOYHYI0 OLleHKy cocTosgHUA mnauueHToB ¢ CKB npu
rcnoab3oBaHuu BILAG. [lnia peneHus: 3TUX Mpo6JieM Gbl
pa3spab6oTan Easy-BILAG, koTopslii 06beinHsAeT HanboIee
pacnpocTpaHeHHble 3JIEMEHTbl U KJIIOYEBbIe JOMEHbI
BILAG-2004 B 0AHOCTpPAHHWYHYIO OLEHKY, YTO NPUBOAUT
K 6Gosiee OBICTPOMY U TOYHOMY BBICTABJIEHHIO OI[€HOK.
HecmoTpa nHa atu npeumyuectBa, uHzaekc BILAG-2004
MIOKa3aJ XOpOIIYI0 HAJIeXXHOCTb U BBICOKHH ypOBeHb
coracuss Bpaded [13]. Takum o6pa3om, xots Easy-
BILAG npepuaraet 6osiee 3¢pPeKTHBHYIO aJbTepHATHUBY,
HeOoOX0AMMbl JajJbHeHIIre HCCAeJOBAaHUS JJs1 IOJHON
OLIeHKH €ero NMPerMYIIeCcTB U HeZ0CTATKOB 110 CPAaBHEHUIO
c ungekcoMm BILAG-2004.

3. SLICC/ACR Damage Index. 3TOT HHJeKC
OlLleHMBAEeT  CTelleHb  MOBPEXJEHUs  OpraHoB U
TKaHel, BbI3BaHHOro CKB. Ero npumeHeHue umeet
omnpejesieHHble 0COO0eHHOCTH. OJHOU U3 KJIHOYEBbIX
oco6eHHocTeit SLICC/ACR Damage Index sB/seTcs ero
$OKyCc Ha XpOHHUYECKOM TOBPEX/JEHUHW OpraHoB, a He
Ha TeKylled akTHUBHOCTH 3aboJieBaHHsA. JTO MO3BOJISET
BpayaM OLEHUTb JAoJarocpoynble nociaeactBus CKB wu
OonpesieJIUTh CTeleHb MOBpPEX/JEeHHUS, KOTOpOe MOXeT
noTpe6oBaTh AONOJHUTENbHOTO HAOIIOAEHUS U JIeUeHHUs .
[IpuMeHeHME 3TOTO UH/IEKCA MOXKET ObITh OTPAHUYEHO U3-
32 OTCYTCTBHUS JOCTyNa K JOJTOCPOYHOM MeJULIMHCKON
HCTOPUM TalMeHTa W HeAOCTAaTOYHOM HHpopMalUHU O
npeJblIyIUX Cay4dasx 3aboJsieBaHUs. HecMoTpss Ha 3T
orpanunyenus, SLICC/ACR Damage Index ocTaeTcst BAXXHBIM
WHCTPYMEHTOM /[IJ11 OLeHKH XPOHUYECKOTO MOBPEXAEeHUS
y mnanueHToB ¢ CKB W MOXeT ObITh MOJIE3HBIM [IJist
MJIAHUPOBAHUSA JOJITOCPOUYHOTO YIIPaBJIeHUS U JIeUEHUSI.
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Tem He MeHee, NpU UCINOJAB30BAHUU 3TOTO
WHJleKCca HeOoOXOAUMO Y4YUTbIBaTb €ro OrpaHUYeHHUs U
NpPOBOAUTL OLIEHKy Ha OCHOBe HauboJiee J[JOCTYNHOMH
uHGopMalMM O COCTOSAHMU mNauveHTa. OH BKJ/IOYAeT B
cebs1 OLleHKY OpPraHOB, TaKHUX KakK IOYKH, cepAlle, Jerkue
U Jpyrue, U MO3BOJISIET ONpPeJAeJUTh HalUuHe U CTelleHb
XPOHUYECKOTO MOBpexJeHus. WHJeKc MNoBpexJeHns
SLICC/ACR ABJIAETCA LI€eHHbIM MHCTPYMEHTOM JJid
oneHKU nopaxeHudt npu CKB, HaunHaroLelics B AETCTBE,
OpyU 3TOM KyMyJATHBHAs AaKTUBHOCTb 3ab60sieBaHUA
AIBJIIETCS KJ/IIOUEBBIM NPeAUKTOPOM MOBpexAeHUs [14].
Ero Taxxe peKkoMeH/yeTCsl UCNOJIb30BaTh B NMPOAOJIBHbIX
HCCAeJ0OBaHUAX M KJMHHUYECKUX HcOblTaHUsax [15].
[lo MHeHMI0O HEKOTOpPbIX aBTOpPOB, TpebyeTcs ero
yCOBeplIeHCTBOBaHUe, TaKue KaK BBeJleHHe BeCOBBIX
k03GOULMEHTOB U  IepeonpefieieHUe  HEKOTOPbIX
nokasaTtesed [14]. Bbuio o0o6GHapyXeHO, UYTO MHJEKC
BaJIN/AHBIN, HaZleXKHbIA U BOCIPOU3BOJUMBIH, C BHICOKUMU
NOKa3aTessIMHM, CBSI3aHHBIMU CO CMePTHOCTbIO [16]. ¥
nauueHToB ¢ AautenbHod CKB kpurtepuu SLICC-2012,

BKJ/IIOYAlOLIMe HHJEKC TOBpexJeHus SLICC/ACR,
M0Ka3aJ/Ii BbICOKYI0 YYBCTBUTEJIBHOCTD [17].
4. SELENA-SLEDAI (Systemic Lupus

Erythematosus Disease Activity Index). 3toT uHzekc
apasetrca Mogudukauued SLEDAI wu wucnosb3yercs
i oLeHKH akTUBHOCTH CKB y ’KeHIIMH C JIIOIMYCHBIM
HedpputoM. SELENA-SLEDAI mupoKo HCHOJIb3yeMbId
WHCTPYMEHT JJIs1 U3MePeHUs aKTUBHOCTH 3aboJsieBaHUsA
npu CKB. IIpeacTaBisieT co60il CUCTEMY OLIEHKH, O6BLIYHO
UCII0JIb3yEeMYIO /IJIs U3MePEHUs aKTUBHOCTH 3a60s1eBaHUsA
y nauueHToB ¢ CKB. 3To oauH M3 mokasaTeJsiel, yacTo
UCMOJIb3yeMBbIX B KJMHHYECKMX  MCC/Ie[J0OBaHMAX,
3NU/IEMHUOJIOTUYECKHUX HCCJIe[lOBaHUAX U IOBCEJHEBHOU
NpaKTHKe JAJs NPUHATHA KJIMHUYECKHUX  pelleHUud U
oueHkKn oTBeTa Ha JsiedeHne [18]. SELENA-SLEDAI
ABJIAETCS KOMIIOHEHTOM CHCTEMBbl OBICTPOH OLIEHKH
aktuBHOCTH npu BosuaHke (LFA-REAL) AmepukaHCKOro
doHZa BOJIYAHKHM, KOTOpasg o6GecrnedyuBaeT OOLIyIO
OLleHKy aKTHUBHOCTU 3a6osieBaHus npu CKB [19]. Beuio
nokasaHo, uTo SELENA-SLEDAI koppenupyeT ¢ Apyrumu
NoKasaTeJssMM  aKTHUBHOCTHM  3abojieBaHUs, TaKUMHU
KaKk HHJeKc ['pynnbl OLeHKH BOJYAaHKHM bBpuTaHCcKHX
octpoBoB (BILAG) v UHJeKc mIomay U TSHXKECTH KOXKHOU
Bosuanku (CLASI) [20]. Ero Takke UCIOJIb30BaIU
B K/JIMHUYECKUX HCNBITAHUAX JAJsI  MOHHUTOPHUHTA
aKTUBHOCTH 3a00JieBaHUS M OLEHKM peakUUH Ha
nedyeHue [21]. Beuio o6HapyxeHo, uTo SELENA-SLEDAI
o6/1alaeT Xopoued KOHCTPYKLHMOHHOW Ba/lIMJJHOCTBIO U
6oJiee BBICOKOM AMCKPUMHHALMOHHON CIOCOOGHOCTBIO MO
cpaBHeHuto ¢ SLEDAI-2K npu o6HapyxeHUH U3MeHEeHUH B
aKTUBHOCTH 3abosieBaHus [22]. B nesmom, SELENA-SLEDAI
npeJCcTaB/seT cCO60M Ha/leKHYIO U IHPOKO UCII0/Ib3yEeMYI0
CHCTEMY OLIeHKH aKTHBHOCTH 3a60JIeBaHUA y NaLMEHTOB
c CKB. Tem He MeHee, SELENA-SLEDAI nozBepranacb
KPUTHKE 33 HEJOCTATOYHYI 4YyBCTBHUTEJbHOCTb K
pas/iMYeHUI0 YJIy4YlleHUs WM YXYJ[IIeHUs aKTUBHOCTH
3a60J1eBaHUs, IOCKOJIbKY OHA OLleHUBAET TOJIbKO HaJM4He
JIN60O OTCYTCTBHE 3JIEMEHTOB W He BKJIIOYAET HEKOTOpbIE
BaXKHble XapaKTEPUCTUKH BOJYAHKU. YTOOGBI yCTpaHUTh
3TO OrpaHU4YeHMe, Obll pa3paboTaH U NPOBEPEH HOBBIH
UHJEeKC 1ojJ Ha3BaHueM «[lokasaTesb aKTHUBHOCTHU
3a6osieBanus CKB» (SLE-DAS), 1esibio KOTOPOTo SIBJISIETCS
NOBbIIIEHHE YYBCTBUTEJIBHOCTH K M3MEHEHUAM IIpHU
COXpaHEeHUH NPOCTOThI Mcnonb3oBaHus SELENA-SLEDAL

5. SLE-DAS (Systemic Lupus Erythematosus
Disease Activity Score). JTto HMH/JIEKC OLeHKHU
AKTUBHOCTHU CKB, koTopblii paspaboTaH C IeJbI0
06JIErYUTh  OLIEHKYy aKTHUBHOCTHM  3abojieBaHUSA U

MOHUTOPHHTA addexTuBHOCTH JedeHUs. OpHOU
U3 KJYeBbIX ocobeHHocTed SLE-DAS sdaBasercs ero
MpOCTOTa U YAOGCTBO B MCIOJb30BaHUU. BkJitoyaer
JIOMOJIHUTEJIbHbIEe TPU3HAKH, TaKHe KaK reMOJIMTUYecKast
aHeMUs, MOpPaKeHUEe KeJYJOUYHO-KUIIEYHOTro TpaKTa U
cepAledHO-JIeErOYHOM CUCTEMBI, KOTOpPble He BKJIIOYEHbl B
SELENA-SLEDAL

ITOT MHJAEKC BKJYaeT B cebs Tosbko 10
KJIMHUYECKUX NapaMeTpoB, KOTOPble MOTYT ObITh JIETKO
OLleHeHbl B OOBIYHOM KJIMHMYECKOW NpaKTHKe. ITO
penaet SLE-DAS foCTynHBIM HHCTPYMEHTOM [l BpadyeH
NEePBUYHOTO 3BEHA, N03BOJIAS UM 6BICTPO U 3PPeKTUBHO
OLIEHUTb aKTHBHOCTb 3ab0JieBaHHWA Yy IALUEHTOB.
Kpome Toro, SLE-DAS pa3paGoTaH C y4eTOM IIHPOKOIO
CreKTpa KJWHHUYecKuX nposiBaeHud CKB, yTo mosBoJisieT
YUUTBIBATh PA3HOOOPA3HbIE CUMIITOMbBI U XapaKTEPUCTUKHI
3a0osieBaHUsl NpPHU OLleHKe ero akTUBHOCTU. OAHAKO
CTOUT OTMeTHUTh, uTo SLE-DAS Bce elje MoxkeT Tpe60oBaTh
OT Bpauyed ONpeJie/IeHHOr0 YPOBHSA ONbITA M 3HAHUU
JI1 KOPPEKTHOH OLIeHKH KJHWHHUYECKUX IapaMeTpOB M
pacyeTa OLleHOYHBIX 3Ha4eHUH. Takke BaXKHO YYUTHIBATD,
yTo SLE-DAS oueHuBaeT TOJIbKO TeKYyLlyl0 aKTUBHOCTb
3a60/1eBaHUSl M MOXET He YYUTBHIBATb [0JIOCPOYHOE
noBpexJeHue opraHoB, Bbi3BaHHoe CKB. SLE-DAS
NpO/IeMOHCTPHUPOBal XOPOILYIO KOHCTPYKTHBHYIO
JIOCTOBEPHOCTb U 60Jiee BBICOKYI0 AUCKPUMHHALUOHHYIO
CMOCOGHOCTb /I OOHApYXKeHUs W3MeHeHUH B
akTuBHOCTH 3a6osieBaHus CKB no cpaBHeHuiwo ¢ SELENA-
SLEDAIL. SLE-DAS mnoxkasas XOpoLyl HaJeXHOCTb U
BaJIMHOCTb IPU OLleHKe aKTUBHOCTH 3a6osieBaHus CKB,
BKJIIOYasl €ro CHOCOOGHOCTb OGHApYKUBAaTb 06OCTPEHUs
U KjaccudULMpOBAaTh HMX KaK JIETKHE WM yMepeHHble/
TsKesible. Takke ObLIO OGHapyXeHO, YTO OH 6oJsee
YYBCTBUTEJIEH K U3MEHEHHUSM aKTUBHOCTH 3a60JieBaHUSA
no cpaBHeHHlo ¢ SLEDAIL HeoGxonumbl JasbHeHInast
npoBepKa U cTanAaptusdanus SLE-DAS, 4To6bI ycTaHOBUTH
€ro MoJIe3HOCTb B KJMHWYECKOH NpaKTHUKe U BHELIHAA
Banugauus SLE-DAS B ipyrux koropTax.

6.SLAM (Systemic Lupus Activity Measure). 3ToT
WHJEKC TaKXKe olleHHWBaeT aKTUBHOCTb CKB u BKJtOYaeT
B ce6a mkany ot 0 go 105 6auioB, YYUTHIBAIOILYIO
pa3JinyHble KJIMHUYECKHe W JJabopaTOpHble MapaMeTphl.
OJHOUM M3 KJIIoUeBbIX ocobeHHocTed SLAM sBJisieTcsl ero
MPOCTOTA U JIETKOCTb B MPUMeHEeHUU. MHIeKC BKJIIOYAET B
cebs1 OIeHKy TosbKo 11 KJIMHMYEeCKUX MNapaMeTpoB,
KOTOpble MOTYT OBITb JIETKO OIleHeHbl B OOBIYHOU
KJMHAYECKON NpPaKTHKe, Jiesast JOCTYMHBIM U YJ0OHBIM
WHCTPYMEHTOM JJIi Bpadel, MO3BOJAS UM OBICTPO U
30}eKTUBHO OIEHHUTh aKTUBHOCTb 3aboJieBaHUA Y
nauueHToB. Kpome Toro, SLAM yyuTbIBaeT pasjhyHble
kJauHU4Yeckne mnposiBaeHus CKB, Bkusrouass cycTaBHbIe
60J1M, KOXXHble BBICBINAHUSA, CEPO3UT U Jpyrve. IJTO
M03BOJIAET YYUTHIBATb IIMPOKUH CIEKTP CHUMIITOMOB
U XapaKTEepUCTUK 3a00JieBaHUsS TIPU €ro OIleHKe.
TakoW KOMIJIEKCHBIM Tmojaxon naenaeT SLAM moJie3HbIM
WHCTPYMEHTOM JJIs1 0611ell OIleHKH COCTOSIHUSA MallieHTOB
¢ CKB. Opnako, kak W Jpyrue HHAekcbl, SLAM Takxe
VMeeT CBOM OrpaHWYeHHUs. B HEKOTOphIX ciydYasx,
0COGEHHO NpH 60JIee CI0KHBIX KJIMHUYECKUX CIIeHApPHSX,
MOXKeT TOTpe6oBaTbCs GoJiee MOAPOGHAsT OIeHKa C
WCHOJIb30BAHUEM  JIOTIOJTHUTEJNbHBIX ~ HUHCTPYMEHTOB
WJIU MeToJIoB. Takke BaKHO NOMHUTB, 4YTOo SLAM
OIleHMBAEeT TOJIbKO TEeKYIlyl0 aKTHBHOCTb 3a00JIeBAHUS
YU He YYUTBHIBAET JOJIFOCPOYHOE MOBPEX/IEHHE OPraHOB,
Bei3BaHHOe CKB. Bruio o6HapyxeHo, uTo SLAM umeer
XOPOLIYIO Ha/IeXKHOCTB, @ TAK)Ke BBICOKYI0 KOHBEPTeHTHYI0
JIOCTOBEPHOCTb C JAPYTMMH WHCTPYMEHTAaMH OIleHKH
AKTUBHOCTH 3a6oJieBaHus [23].
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OJIHAKO, BO3MOXXHO, 3TO He CaMbId MOJXOASIIUN
WHCTPYMEHT [1JIsl OLleHKH HaKoIlJIeHHOoTo yuiep6a npu CKB,
MOCKOJIBKY OH He 6bL1 pa3paboTaH Ajs 3Tod neau [15].
Kpome Toro, SLAM, BO3MOXHO, He SIBJsIETCS HauboJsee
YYBCTBUTEJbHBIM M  OCYIIeCTBUMBIM HHCTPYMEHTOM
ans oueHkd CKB B K/JIMHMYECKHMX U HaOJ0/jaTeJbHBIX
vccieoBaHusX [24]. BoJiee Toro, XoTs 66110 06HAPYKEHO,
4yTO oueHKU SLAM no guarpaMMe CUJIBHO KOPPEJUPYIOT C
npsIMbIMHU olleHKaMu SLAM, cy1ecTByeT BbICOKHH YPOBEHb
OIIMO60YHOU KJAaccUPUKALUM TNPU HCMOJb30BAaHUM B
KauyecTBe [T0Ka3aTeJis NpsiMoi oleHKH [25].

7. CLASI (Cutaneous Lupus Erythematosus
Disease Area and Severity Index). bBruio
o6HapyeHo, uTo unzAekc CLASI, wuHcTpyMeHT [ns

OLIEHKHU KOXKHOH KpaCHOﬁ BOJIYaHKH, HMeeT BbICOKYHO

MeX- U BHYTPUIKCIEPTHYK  HaJeXHOCTb. WHpexc
BKJIIOYAET B ce6s1 OLleHKY Pa3/IMUHbIX KOXKHBIX IOpakeHU I
no wkajse or 0 7o 3 B 3aBUCUMOCTU OT UX TSKECTU U
pacnpocTpaHeHHOCTU. OJHAaKO CTOUT OTMETUTb, YTO
CLASI He oueHMBaeT Apyrue CUCTeMHble IPOsBJIEHUSA
CKB, Takue kak nHopakeHHe CyCTaBOB, I0YeK UM HEPBHOMN
cucteMsl. [103TOMy A1 MOJTHOTO OLlEHUBAHUA COCTOSAHUA
nanueHTa ¢ CKB MoXeT noTpe6GoBaThCs AONOJHUTENbHOE
HCII0JIb30BaHHE  JpPYyrux  HH/IEKCOB OLIeHKH WU
KJMHUYEeCKUX WIKaJ. Ero ucmnosb3oBaHue INpU OLiEHKe
CKB orpanuueHo [24]. TakuM o6pa3oM, XOTs HHJAEKC
CLASI MoxeT UMeTb NperMyllecTBa MIPU OLleHKe KOXKHOH
KpacHOM BOJIYaHKH, ero MCMoJb30BaHUe npu oneHke CKB
elle HeJOCTaTOYHO U3Y4YEeHO.

[[puMeHeHUe UHAEKCOB OLLeHKHU HAa YPOBHE NEePBUYHON MeAUKO-CAHUTAPHON NOMOLILU

B YCJI0BUSAX [IMCI], rae JOCTyIl K
CreLMaJU3UPOBAHHBIM HCC/Iel0BAHUAM MOXET OBIThb
OTpaHMYEH, HCI0JIb30BaHUE UH/EKCOB OLleHKH CTAHOBUTCS
0COGEHHO BaXXHBIM W BbIGOP HHJEKCOB OLIEHKH AJIsA
aunarHoctuku CKB foskeH ydYuThIBaTh UX NPeUMyLecTBa
Y HeZlOCTaTKH.

[IpeuMyliecTBa HMHJEKCOB OL€HKH, TaKHUX Kak
SLEDAI u SLAM, BKJIIOYAIOT UX OTHOCUTEJIbHYIO MIPOCTOTY
HCII0JIb30BaHHUS U 00 bEKTUBHOCTD B OlleHKe KJIMHUYECKOH
akTuBHOCTH CKB. OHM oOCHOBaHbl Ha KJIHWHUYECKUX U
JIaboOpaTOpPHBIX MapaMeTpaxX, KOTOpble MOTYT ObITb
poctynHbl B ycnoBusix [IMCII, yTo mosBoJigseT Bpadyam
OBICTPO OIIEHUTb COCTOSIHHME TallMeHTa MW MNPHUHATH
HEOT/IOXKHble Mepbl. Kpome TOro, sTu MHJAEKCbl HUMEIOT
IIMPOKOe MpHU3HAaHHE B MEJUIIMHCKOM COOOIIEeCTBE U
UIMPOKO UCIOJIb3YIOTCS B KJIMHUYECKOH MPaKTHKeE.

Opnako B [IMCII MoryT Bo3HUKaTh Onpe/ieIeHHble
TPYAHOCTH Npu guarHoctuke CKB:

-HeXBaTKa CHelMaJU3UPOBAHHBIX HCC/Ae[0BaHUMN:
B [IMCII 4acTo OTCYTCTBYeT BO3MOHOCTb
NpoBeJleHUs CHelUaJU3UPOBAHHBIX JIAGOPATOPHBIX U
WHCTPYMEHTAaJIbHbIX UCCJHe[0BaHWH, KOTOpble MOTYT
6bITh HEOOXOAUMBI AJ151 TOATBepxAeHUs AuarHosa CKB u
OLleHKH aKTHBHOCTHU 3a60/1eBaHUS;

-HeZloCTaToO4YHasi  NOATOTOBKA  MeJUIMHCKOIO
nepcoHasa: Bpauu mepBHYHOro 3BeHa MOTYT He HUMeTb
JIOCTaTOYHOTO ONbITa W 3HAHUW [JI1 pacllo3HaBaHUA
npusHakoB M cuMntomMoB CKB, 4yTo MoxeT 3aTpyAHATH
JINaTHOCTHUKY 3a60JieBaHUs;

-CXOZICTBO c pyruMu 3a60J1eBaHUSAMU:
HekoTopble cuMmnToMbl CKB MoryT nepekpbiBaTbCcs C
NPOSIBJIEHUAMH JPYTUX 3a60JIeBaHUM, YTO  YCIOXKHSET
JubdepeHIMaNbHBIA  JUarHO3 W MOXET HPHUBECTH K
HEeNpPaBUJIbHOMY JIeYEeHHIO.

He,C[OCTaTKI/I HWH/JEKCOB OL€EHKH MOI'yT BKJOYaTb
OrpaHU4Y€HHYI0 4YYBCTBHUTEJIbHOCTb U Cl'IeLU/I(l)I/I‘IHOCTb,
0COGEHHO B OTHOILIEHWH HEKOTOPbIX KJIMHUYECKHX
NapamMeTpoB, TAKMX KaK HEBPOJIOTHYECKHE CUMIITOMbI UJIN
Cy6'beKTPIBHbIe JKasI06bI NalUEeHTOB. ITO MOXET IpUBECTH
K HeJOOLl€HKe€ dKTUBHOCTH 3360}1€BaHI/IH, 4TO 3aTpyAHAET
NPpUHATHUE aA€KBATHBIX MEOUIMWHCKHX pemel—mﬁ. KpOMe
TOT0, HEKOTOpPbIe UHAEKCbl MOTYT OBbITh CJIOXKHBIMH AJid
HCIIOJIb30OBAaHHUA B l'IOBCe,C[HeBHOﬁ KJIMHUYECKOHN IpaKTHUKe
13-3a 60JIbIIOT0 KOJIMYeCTBa NnapamMmeTpoB UJIHU CIO0KHOCTHU
pacdyeTa OEHOYHBbIX 3HA4YEHUH.

HecMoTpa Ha TO, 4TO MHOTrMe HHJEKCHl OLleHKH
WCIIOJIb3YIOTCA JJIs1 JUAarHOCTUKU U OLlEHKU aKTUBHOCTH
CKB, HekoTOpble M3 HHUX MOIYT OBbITb CJOKHBIMU [
npuMeHeHuss B ycuaoBuax [IMCII u3-3a  pas/iMyHbIX

¢dakTopoB. YuuThIBaA AaHHbIE JIUTEpAaTypHOro o0630pa,
He peKOMeHJI0BaHbl K NpUMeHeHHUI0 Ha ypoBHe [IMCII],
c1eAyIolie HH/eKChI:

1. BILAG. Unpexkc BILAG TpebGyeT JeTajJbHOTO
OIMMCAHUSI CHMIITOMOB 1 OIJ€HKHU UX TSDKECTU B PA3JIMYHbBIX
CUCTeMaxX OpraHOB. ITO MOXET MOTpeGoBaTh OT Bpaya
3HAYMTEJNbHOIO BpEMEHHM W ONbITa JJid IMpaBUJIbHOU
OLleHKH, U TpuMeHeHus uHjekca. B ycinosusx [IMCII, rae
BpayaM YacTO NPUXOAUTCS MPUHUMATh ObICTPBIE pellleHus],
ucnosb3oBanve BILAG MoXeT 6bITh 3aTPyJHUTEJIbHBIM
13-3a €ro CJI0KHOCTH.

2. SELENA-SLEDAI. /laHHBI WHJIEKC BKJIOYaAET
B ce0s1 OIEeHKY JIabopaTOpPHBIX MapaMeTPOB, TAKUX KakK
ypOBeHb KOMILJIEMEHTA U NPOTEHHA B MOYe, UTO TpebyeT
JIOCTYIA K COOTBETCTBYIOIUM JIaGOPAaTOPHBIM aHAJIM3aM.
B ycnoBusax IIMCII, rpe pgoctynm K J1aGoOpaTOpPHBIM
UCCJIe[JOBAaHUSIM MOXKET ObITh OrpaHUYEH, NPUMEeHeHHe
SELENA-SLEDAI moxeT 6bITb OTpaHUYE€HO.

3. SLICC/ACR Damage Index. UHzeKc onjeHUBaeT
XpOHUYeCKOe TOBpeXJieHue OpraHoB M TKaHeH, 4To
TpebyeT [AOCTyma K HCTOPUM O0O0JIE3BHH U [eTalbHOU
MeJULUHCKON JokyMeHTauuu, u apxuBy. B IIMCII, rge
nuHbopMaLUs O MNPeAbIAYLUIUX Cay4asx 3a60JieBaHUN
MO>KeT ObITh HeIOCTYITHOMN UJIM HEMTOJIHOM, HCII0/Ib30BaHue
SLICC/ACR Damage Index Mo>eT GbITb 3aTPYAHEHO.

3TU UHJAEKCbl MOTYT IpefoCTaBJATb LEHHYIO
MHpOpMaLMI0 NpPU JAUArHOCTUKe U ynpaBaeHuu CKB,
0/IHaKO UX IpMMeHeHHe MOXKeT ObITb BbI30OBOM B YCJIOBUAX
OrpaHUYeHHbIX pecypcoB U BpeMeHHU B [IMCII. [losTomy
BaXKHO YYUTBIBATb AOCTYMHOCTb PECYPCOB U ONBIT Bpayei
NpHU BbI6Ope MOAXOASALIEro MHJEKCa OLeHKH A/ PaboTbl
Ha yposHe [IMCIIL.

Jna Bpaueir IIMCIl BaxkHO BBIOMPATb HHJIEKCHI
oueHku CKB, koropble ObLIM 6bI JIEFKO JOCTYNHBI U
NpPUMEHHMMBl B UX TOBCEJHEBHOH NpakTHke. HekoTopelie
U3 HauboJjiee NMPHUEMJIEMBIX UH/EKCOB B 3TOM KOHTEKCTeE
BKJIIOYaloT B ce6s1 SLEDAI, SLAM u CLASI.

1. SLEDAI UHgekc sBaseTCS OJHUM M3 HauboJsiee
IIMPOKO HCIOJb3YEMbIX HWHCTPYMEHTOB [iJI OL€HKH
aktuBHocTH CKB. OH Bk/IIO4aeT B cebs pasU4YHbIe
KJMHAYECKHe W JlabopaTOpHble MapaMeTphbl, KOTOpbIe
MOTYT GbITb OTHOCHUTEJIBHO JOCTYIHBI B ycaoBusax [IMCII.
SLEDAI mpocT B HCHNOJIb30BaHUM M MOXET 00eCHeYuTh
BpayaM GbICTpOe MOHUMaHNUe aKTUBHOCTH 3a60JIeBaHUA Y
MalyeHToB.

2. SLAM. HHpekc Takxke NpeACcTaBJseT Co6OH
OTHOCHUTEJIbHO NPOCTON MHCTPYMEHT OLlEHKH aKTUBHOCTU
CKB, koTopblil y4YUTbIBAeT pasjiMuHble KJIWHUYECKHE U
JslabopaTtopHble mapaMeTpbl. OH MOXeT ObIThb IMO0JIe3eH
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JUIsT OBICTPON OIIEHKH 06Ileld aKTHUBHOCTU 3a00JieBaHUs
U omnpejeseHUs] HeOOXOJUMOCTH [Ja/IbHEUIINX Mep MO0
yIpaBJIEHUIO MAallMeHTAMH.

3. CLASI (Cutaneous Lupus Erythematosus
Disease Area and Severity Index). Xota CLASI
OlleHMBAaeT aKTHUBHOCTb TOJIbKO KOXKHBIX INPOSIBJIEHUN
CKB, oH MoxeT 6bIThb mpuemseM ajasg Bpaudeit [IMCII,
MOCKOJIbKY MHOTHe MallMeHTbl 00paljaloTcsl K BpayaM
NepBUYHOTO 3BeHa C KOXHBIMM cuMOToMaMu. OueHka
KOXXHBIX TMposiBJieHUH ¢ mnomomblo CLASI  MoxeT
obecrneduTh BpayaM HHQPOpPMAIMI0O O TSKECTH U
aKTUBHOCTH 3abo0JieBaHus y nanueHToB ¢ CKB.

4. MoauduuypoBaHHbIH SELENA-SLEDAI
ABJAETCA  YNPOIeHHOW  Bepcued  OPUTHHAJIbHOTO
SELENA-SLEDAI u MoxeT 6bITh 60Jiee NpUeMJIEMbIM JJIsI

BbIBOAbI

TakuM 06pasoM, Npu BbIGOPe HHJEKCOB OLEHKU
JUisg paboTbl Ha ypoBHe [IMCII BaXHO YYMTBIBAaTH HX
cba/laHCHpOBaHHble NpeMMyllecTBa W  HEAOCTAaTKH,
a TaKXe OLEHHUTb WX NPUTOAHOCTb [Ji KOHKPETHBIX
KJIMHUYECKUX CUTYalMH MU JOCTYNHOCTb HEOOXOJUMBIX
JIAaHHBIX JJI1 pacyeTa. JTO IOMOXeT ob6ecneyuTb GoJiee
3¢ dEeKTUBHYIO AMAaTHOCTHUKY U YIpaBJIeHHe NaleHTaMHu
¢ CKB B pamkax [IMCII.

ncnosbzoBanus B [IMCIl. Mogudunrposanusiit SELENA-
SLEDAI BkJitoyaeT B cebGsl TOJIBKO Te JiabopaTOpHbIE
napaMeTpbl, KOTOpble MOTYT ObITh JOCTYIIHBI B paMKax
O0OBIYHOM KJIMHUYECKOW MPAKTHUKH.

W3 nepeuncnennbix uHAekcoB SLEDAI u SLAM
HauboJsiee NpUEMJIeMbl [JJis Hcnosab3oBaHus B [IMCII
M3-32 MX OTHOCHUTEJbHOM NPOCTOTBI M JOCTYIHOCTU
B MCNOJB30BAaHUMU. ITU MHJEKCHl IpeJoCTaB/ISAIT
vHPOpMALMI0O O IIHPOKOM CHEeKTpe KJIWHUYECKUX U
JIabopaTOPHBIX MAapaMeETPOB, UTO MOXKET ObITh MOJE3HO
JIJ151 OLleHKU cocTosiHuA nayueHToB ¢ CKB Ha nepBuyHOM
YPOBHe 3/IpaBOOXpaHEeHUSI.

KoH}/IMKT HMHTepecoB. ABTOpHI 3asBJAIOT 00
OTCYTCTBUH KOHQJIMKTA HHTEPECOB.

duHaHcupoBaHue. He npoBogu10Ch.
Bxksiagz, aBTopoB. Konuenrtyanusauusa - Y.AT,
JA.I'A; HanucaHue u pejaktupoBaHue - Y.AT, ATL;

penaktupoBanue - YAT, [.I'A;; c6op 1 aHA/IM3 AAHHBIX -
AT, TLA.
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Tyitlingeme
Kytieai Koisoin sceeiniy (PKKXK) e3ekminiei OHbIH CO3blAMAABI CUNAMBIHA, KAUHUKAALIK KepiHIicmepiHiy apmypainiziHe dxcaHe

Myutenepoiy 3aKbIMOAHYbIHbIY bIKMUMA/ AYbIPAbIFbIHA 6aUAAHbICMbL INUOEMUOA02USAbIK 0epeKmep HAYKaACmblH HardaliblH HaKmbl
duazHocmukaaay yxaHe muimoi 6akblLaay Kaxcemminiein kepceme omblpbin, Aypyuay0blKMblH HCOFAPbLAAYbIH KepcemeoL.

Hloaydsiy makcamot KKXK ayvipavirvin 6araaay uHoekcmepi dcaHe ocbl uHOekcmepoiy aypyodbl 6aranaydarsl OpHbIH 6aFa1ay0arsl
OpHbL Mypasibl MyciHik 6epy 60/1b1h mabwvl1adbl.

SLEDAI KKK aypybl 6eacendinik undexci) scare SLICC/ACR 3axbimdany unoekci, BILAG (Bpuman apasadapel KKK 6aranay mo6ul),
SLAM (KKK 6esacendinix eawemi) scane m.6. cusikmul SLE aybipaviFel MeH 6esceHdiniein 6aranalimsii UHOeKcmep Maybli30bl pes amkapaodbl.
Haykacmapadbsly xcardativii 6araaayda. Oaap aypydsiy apmypJi acnekminepiH, CoHblH iwiHoe KabbiHydbl, 0p2aHdapobly 3aKbIMOAHYbIH HCIHE
aypyouiH scaansl 6eaceHdinizin eckepedi. bysa Kypaadap emdeaywini 6araaaydel cmaHdapmmayra sjcaHe emoey muimoiniein 6akbliayra
MYMKIHOIK 6epedi. bacmankbl MeduyuHanvlk Kemek Odapieepsaepi ywiH ckopuHe uHdekcmepi KKK kydikmi Haykacmapdvl CKpuHuHe,
duazHocmukaaay scaHe 6aKbliay ywiH KYHObI Kypaa 604bin mabsliadst. Oaap duazHo30bl aHblkmayra, aypyosly 6esaceHoinik dapexceciH
6aranayra xecaHe peeMamo102Ka Hcibepy mypasvl wewim Kabvli0ayra kemekmeceol.

Ocburatiwa, undekcmepdi Kondany XK 6ap Haykacmapdel 6ackapydut atimapasikmatl scakcapmadsl, MeouyuHaablK KeMekmiy
canacwlH yxcakcapmadwl JcaHe ACKbIHY KayniH azaiimadvel. by makaaada meduyuHaabik-caHUMap/blK aAFaukbl KOMeK Kopcemy xHcaroatiblHOa
0/1ap0blH K0A0aHY MYMKIHOI2iH eckepe omblpbln, Hezizel 6araaay KypanadapblHbIH wWoybl 6epinzeH.

TyliiH ce3dep: xHcylieai Kbi3bla sHcezl, uHdekcmep, 6a410blK KHeylie, MeOUYUHANbIK-CAHUMAP/bIK AJAFAUKbI KOMEK.
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Abstract

The relevance of systemic lupus erythematosus (SLE) is due to its chronic nature, variety of clinical manifestations and potential severity
of organ damage. Epidemiological data indicate an increase in incidence, highlighting the need for accurate diagnosis and effective monitoring
of patient conditions.

The aim of this review article is to provide an idea of the assessment indices and their place in assessing the severity of SLE.

Indices assessing the severity and activity of SLE, such as SLEDAI (Systemic Lupus Erythematosus Disease Activity Index) and SLICC/ACR
Damage Index, BILAG (British Isles Lupus Assessment Group), SLAM (Systemic Lupus Activity Measure) and others, play a key role in assessing the
condition of patients. They take into account various aspects of the disease, including inflammation, organ damage and overall disease activity.
These tools allow standardization of patient assessment and monitoring of treatment effectiveness. For primary care physicians, scoring indices
are a valuable tool for screening, diagnosing, and monitoring patients with suspected SLE. They help establish a diagnosis, assess the degree of
disease activity and make a decision about referral to a rheumatologist.

Thus, the use of indices significantly improves the management of patients with SLE, improving the quality of care and reducing the risk
of complications. This article provides an overview of the main assessment tools, taking into account their applicability in the primary health
care setting.

Key words: systemic lupus erythematosus, indices, scoring systems, primary healthcare.
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Abstract

Purulent complications of wounds of various etiologies are one of the pressing problems of modern medicine. Antibiotic resistance is
currently giving impetus to the development of ever newer and more advanced drugs, or the modernization of forms and delivery methods of
existing ones.

The purpose of the study was to reproduce the purulent wound model in mice and compare immunosuppression methods using
hydrocortisone and the drug 2, 6, 10, 14-tetramethylpentadecane.

Methods. Several variants of modeling the development of a purulent-inflammatory process in skin wounds in mice and rats were
performed. When conducting an experiment on mice, three groups were divided: 1. Using hydrocortisone as inmunosuppression (at the rate of
25 mg/kg for 7 days). Wounds were applied on the second day of drug administration. Based on the results of 14 individuals. 2. Using the drug
Pristane as immunosuppression (at the rate of 500 ul intraperitoneally per 1 individual, 1 time). The wounds were applied on the 7th day. Based
on the results of 14 individuals. 3. 14 mice were used in the control group - without inmunosuppression. Then two types of bacteria were tested
as wound-infecting microorganisms: Staphylococcus aureus, a representative of the normal skin microbiota, and Pseudomonas aeruginosa, as
the most common type of pseudomonas, causative agents of nosocomial infections. Wound infection was carried out using a mixed suspension
of the above 2 bacterial cultures.

Results. We determined the most optimal model of purulent wounds, namely, the variant with the use of immunosuppression with 2,
6, 10, 14-tetramethyl-pentadecane. The use of this preparation allowed to reduce the number of immunosuppress or injections and to obtain a
denser biofilm on the wound surface.

Conclusion. Modeling of purulent wound in mice is possible only on the background of immunosuppression, as which can be used
preparations 2, 6, 10, 14-tetramethyl-pentadecane and hydrocortisone.

Key words: purulent wound model, immunosuppression, drugs for immunosuppression in animals.
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Introduction

Infections resulting from traumas and surgical
interventions, as well as increasing antibiotic resistance, are
among the most significant challenges in modern surgery
[1,2]. Wounds during traumatization and the postoperative
period are typically colonized by aerobic and anaerobic
bacteria and fungi. These microorganisms are mostly
from the resident microbiota of the surrounding skin, oral
cavity, and intestine, or from the external environment.
They form polymicrobial communities known as biofilms,
which are particularly common in chronic wounds [3].
Animal modelling is used to investigate different drugs and
their delivery methods, as well as modernisation in the

Materials and Methods

A randomized in vivo clinical trial was performed
at the National Center for Biotechnology. It was conducted
on 42 mice randomly distributed into two groups. Inclusion
criteria: female white mice of CD4 breed weighing 22+/-
0.5g (NCB vivarium, Kazakhstan). Exclusion criteria: males,
underweight individuals (weight less than 21.5 grams).
Animal housing conditions corresponded to the standard
conditions of the vivarium. Air temperature was maintained
at 20-24°C, humidity - 45-65%, light regime - 12h light/12h
darkness.

Mice were kept in individual cages with free access
to food and water. Experiments on animals were conducted
humanely in full compliance with the laws and regulations
of the Republic of Kazakhstan (Order of the Minister of
Health of the Republic of Kazakhstan from 21.12.2020,
KR DSM-310/220; Order of the Minister of Health of the
Republic of Kazakhstan from December 11, 2020 NeKR
DSM-248/2020) [6,7] and International Guidelines (The
European Council Directive on the observance of ethical
principles in work with laboratory animals (The European
Council Directive (86/609/EEC)) and Directive 2010/63/
EU of the European Parliament and Council of the European
Union) [8,9].

Pathology induction (surgical intervention for skin
wounds) was performed under anesthesia. Inhalation
anesthesia with isoflurane (a drug approved for use in
the territory of the Republic of Kazakhstan) was used as
anesthesia, initially in the chamber, then with a mask. The
rate of delivery was 4 liters/hour. Before applying full-skin
wounds, the animal's hair was clipped with scissors in the
area of the surgical field on the back between the shoulder
blades. The hair remnants were removed with depilation
cream, which was applied for 3 min. The operative field was
then treated sequentially with 5% alcoholic iodine solution
and 702 ethyl alcohol once. Using a sterile Derma-punch skin
biopsy stylet with a diameter of 8 mm, 2 full-thickness skin
wounds deep to the superficial fascia of the muscles were
made in mice through the pulled back skin fold between
the shoulder blades [3]. The excised skin was removed
with forceps and scissors, then a 2-mm-thick silicone ring
with an inner diameter of 10 mm was sutured (Vicryl 3-0
suture material). The presence of the wound did not cause
discomfort to the animals, did not affect their motor activity
and appetite.

For immunosuppression, hydrocortisone (125 mg)
was administered at a dose of 25 mg/kg (intramuscularly)
for 7 days (the 1st injection - 1 day before wounding) [10].
To obtain the desired concentration, hydrocortisone was
diluted with sterile physiological solution.

Hydrocortisone belongs to the group of
glucocorticosteroids (GCS), which are known to prevent

preclinical research phase for various processes, including
purulent and inflammatory processes [4]. Developing new
therapies for successful wound healing always requires a
satisfactory animal model [5]. In a number of preclinical
studies, researchers have tested several methods of inducing
multispecies infection using known bacterial species from
endogenous or exogenous sources.

The purpose of the study was to reproduce
the purulent wound model in mice and compare
immunosuppression methods using hydrocortisone and the
drug 2, 6, 10, 14-tetramethylpentadecane.

the activation of phospholipase A2 by stimulating the
formation of its inhibitor - lipocortin, disrupt the synthesis
of prostaglandins and release of macrophage chemotactic
factor, inhibit the activation of tissue kinins, reduce the
migration of macrophages and lymphocytes into the focus
of inflammation. The advantage of hydrocortisone in
modeling purulent-inflammatory process is due to the fact
that GCS suppress various stages of immunogenesis, but do
not have mitostatic effect [11]. By affecting the functions of
cells, which play an important role in wound healing, GCS
cause a significant delay in the process of tissue repair.
It is known that patients taking GCS or receiving other
immunosuppressive therapy have a significant delay in skin
wound healing [12].

After administration of hydrocortisone at the
indicated dosage, two mice, i.e. 20%, died. The remaining
8 were single infected with a mixture of Staphylococcus
aureus at varying concentrations from 10 in 6 to 10 in 12,
and one overnight culture of Pseudomonas coli. The cultures
were sequentially applied to the wounds with sterile cotton
swabs

Pristane (2, 6, 10, 14-tetramethyl-pentadecane) in a
dose of 0.5 ml (intraperitoneal) was used as the 2nd variant
of immunosuppression once; surgical intervention was
performed on the 7th day after administration. This drug
was previously used in the literature to model systemic
lupus erythematosus in animals.

After administration of Pristane preparation in the
indicated dosage intraperitoneal, there was no death of
animals during the observation period.

Two types of bacteria, S. Aureus and Pseudomonas
aeruginosa, were used to infect wounds in order to produce
a local inflammatory process. These strains was selected
as the main nosocomial and out-of-hospital pathogens,
also contributes significantly to the development of wound
infections. S. Aureus is also a major pathogen commonly
associated with diabetic foot osteomyelitis and can cause
chronic and recurrent bone infections. Virulence of the
pathogen and host immune factors may determine the
occurrence and progression of S. Aureus infection [13].

Microbial cell concentration is expressed as the
number of cells of the microorganisms to be determined
(including non-viable and damaged cells) per unit volume
of suspension. When determining the microbial cell
concentration, the percentage of viable cells is determined
by the number of live cells per unit volume of suspension
(number of colony-forming units per ml - CFU/ml).

The microbial cell concentration counting procedure
was performed manually. Visual counting was performed
by determining the number of grown colonies after sowing
microorganisms on LB nutrient media.
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For cell titer determination, a commercial strain of
Staphylococcus aureus ATCC 29213 was cultured overnight
at 370 C, 150 rpm. In 5 ml LB broth.

1 ml of overnight culture was diluted in 9 ml of saline
solution and seeded 100 pl each in a PE with LB. The colony-
forming unit in 0.1 ml of the diluted culture was determined
by the limit dilution method.

Cell titer was determined },=(x CFU /ml).

x CFU /ml - colony-forming unit count

Overnight culture of Staphylococcus aureus ATCC
29213 was grown in LB medium.

S. aureus cell titer reaches 11.63 *109 cells/0.1 ml,
(2.32*109 cells/0.05 ml) (Figure 1).

Nl T

Figure 1 - Seeding of Staphylococcus aureus cultures on Petri dishes

An overnight culture of Pseudomonas aeruginosa ATCC was grown in LB medium.
P. aeruginosa cell titer reaches 22.4*109 cells/0.1 ml, (1.12 * 109 cells/0.05 ml)
CFU/mL - Colony forming unit in 0.1 ml of diluted culture

The wounds were infected once by different
methods. A bacterial suspension of 106-10 CFU/mL (No 1,
No 2, No 3, No 4, and No 5, respectively) in an amount of
0.1 ml of S. aureus and an overnight culture of P. Aeruginosa
per wound was applied to the wound bed area. The 2nd
method - application of suspension of overnight bacterial
culture of S. aureus and P. Aeruginosa ("N.c." - overnight
culture). After introducing microorganisms, the wound
surface was isolated from the external environment with
sterile transparent film for 2 days. The film was sewn to the
surface of the silicone circle.

The wounds were photographed daily throughout
the experiment. The obtained images were transferred to
a computer, calibrated and the area of purulent plaque was
measured using Scion Image program (NIH, USA).

After that, the plaque area on the 3rd day was
calculated. The results were evaluated in the form of criteria

Results

After wound infection on the third and fifth day,
the wound contents were taken for bacteriological sowing,
as well as photo fixation and assessment of the presence
or absence of purulent discharge from the bottom of
the wound. The dynamics of the course of purulent-
inflammatory process in the experiment was assessed by
the appearance of plaque and the number of colony-forming
units of microorganisms in the wound (Figure 2, Table1).

Fixation of the wound edges with a silicone ring
made it possible to prevent premature tightening of the

- 0- absence of purulent plaque, 1- scanty plaque (up to 50%
of the total wound area), 2- abundant purulent discharge
(more than 50% of the total wound area). The number of
microorganisms in the infected wounds was determined by
sieving on the 3" and 5" days of the experiment after wound
infection. For this purpose, wound secretions were taken
daily with a sterile swab and distributed on the surface of a
dense nutrient medium (Mueller-Hinton agar). The cultures
were placed in a thermostat and incubated for 24 h at 37°C.
The results of sowing, i.e. the number of colony-forming
units, were counted and expressed in CFU/cm?.

Each animal was weighed before the start of the
experiment and on subsequent days.

Statistical processing of the obtained data was
performed using the program Statistic 19.

wound edges, which made it possible to "standardize" the
wound area, regardless of the individual characteristics
of the healing process in the experimental animal, as well
as to evaluate the effect of the study drug. We chose a
ring diameter of 10 mm (1 cm), which exceeds the wound
diameter by 2 mm, to allow easy visual assessment of the
appearance of purulent plaque (Figure 3-4).

Comparative graph of colony growth

2000
1800
1600
1400
1200
1000
800
600
400
200

Hydrocortisone colony growth

mControl m0 m1

° -II_I lll

Pristane colony growth

2 m3 m4 m5 mNight culture

Figure 2 - Number of colony-forming units on the third day of the experiment
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Table 1 - Colony forming unit count on the third day of the experiment

Samples Control 0 1 2 3 4 5 N.c.

Hydrocortisone colony growth 0 5 180 300 585 1000 970 1400

Pristane colony growth 0 7 300 400 586 1300 1400 1800
Presence/absence of purulent plaque Hydrocortisone 0 0 0 0 1 1 2 2
Presence/absence of purulent plaque Pristane 0 0 0 1 1 2 2 2

Figure 3 - Presence of purulent plaque on the third day.
Immunosuppression with Hydrocortisone

According to the results of wound infection on the
third day, purulent plaque was found in the groups of mice in
which immunosuppression had been previously performed,

Immunosuppression with Pristane

while in the control group the wound had almost completely
healed and was completely crusted (Figure 5).

Figure 5 - Control group, without immunosuppression

As can be seen from the graph (Figure 6,7) and table
(Table 2), the presence of purulent plaque is detected from
the second titer in Pristane immunosuppression, and from
the third titer in mice after administration of hydrocortisone.
A direct correlation, i.e. dependence of the results of
bacteriologic seeding on the initial titer of canthamination,
excluding titer 5%, was also found, which is probably related

2000

to the insufficient quality of this particular dilution, since
lower figures were obtained in all 4 mice (Figure 8,9).

Moreover, in mice after induction of immunity by
Pristane, the number of colony-forming units in all cultures
exceeded the results after induction by Hydrocortisone.
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Figure 6 - Number of colony-forming units on the third day of the experiment. Comparative characterization of the number
of CFU (colony-forming units) in bacteriological cultures from wounds of mice under immunosuppression
with Hydrocortisone and Pristane



Traumatology and Orthopaedics of Kazakhstan, Volume 2. Number 72 (2024)
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Figure 7 - Number of colony-forming units on the fifth day of the experiment

Table 2 - Number of colony forming unit on the fifth day of the experiment

Samples Control 0 1 2 3 4 5 N.c

Hydrocortisone colony growth 0 0 93 100 276 300 0 425

Pristane colony growth 0 0 120 112 230 354 300 530
Presence/absence of purulent plaque Hydrocortisone 0 0 0 0 0 1 1 2
Presence/absence of purulent plaque Pristane 0 0 0 0 1 1 2 2

Figure 8 - Presence of purulent plaque on the fifth day. Figure 9 - Presence of purulent plaque on the fifth day.
Immunosuppression with Hydrocortisone Immunosuppression with Pristane

According to the results of wound fixation on the - 5 and overnight culture also, in the control group the
fifth day purulent plaque was found in the groups of micein ~ wound was completely healed. An area of necrosis of the
which immunosuppression with the drug Prestan from the wound edge was found in the mouse from the Prestan group
4™ titer was previously performed, while in Hydrocortisone  (Figure 10).
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Figure 10 - Number of colony-forming units on the fifth day of the experiment. Comparative characterization of the number
of colony forming unit (colony-forming units) in bacteriological cultures from wounds of mice under immunosuppression with

Hydrocortisone and Pristane
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Discussion

Modeling of the wound process, including wound
infection, is a rather difficult task [14]. Currently, there are
several ways of modeling a complicated purulent wound
process in animals, most of them using immunosuppression.
Reduction of immunity is done both locally, e.g. using
physical methods (sponges, gauze swabs in wounds)
[15], and generalized with the administration of drugs.
Hormonal drugs are often used as immunosuppression,
but modeling of the process is complicated by the need for
daily administration of the drug for several days, as well as a
certain number of lethal outcomes in experimental animals
[16].

This study evaluated the adequate reproduction of
complicated wounds in a preclinical study in mice using
hydrocortisone and the chemical compound 2, 6, 10,
14-tetramethyl-pentadecane, which up to this point has

Conclusions

Having analyzed the obtained results we can say
that the use of Pristan as immunosuppressive therapy is
possible and quite justified, along with the currently existing
methods. Thus, its use in comparison with Hydrocortisone
significantly simplifies the procedure of immune response
induction. Instead of daily injections, the use of 2, 6,
10, 14-tetramethylpentadecane requires only a single
manipulation, while the quality of immune suppression is
not lost. In our work, we were able to try to standardize the
size of the wound, which made the results more reliable.

This study may be useful in modeling the complicated
wound process using immunosuppression with drugs
during preclinical studies.
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Tyiingime
Opmypai  amuosoz2usiabl  KHapanaposly IpiHOi aAcKbIHyAapbl 3aMaHAyu MeJUYUHAHLIH 63eKmi MacesenepiHiy 6ipi 60bin

mabbliadsl. AHmubuomukmepze me3imoinik Kasipei yakbimma 6apraH catiblH JHcaHa JcaHe xeemiadipineen dapinepdiy damybiHa Hemece
K0/10aHbICMaFbLAapObIH hopManapul MeH jcemkisy adicmepiH sjcayapmyra cepni 6epyde.

3epmmeydiy makcamsl mblwKaHOapdars! IpiHOi Jcapa yaziciH Kebelimy scaHe eudpokopmusoH meH 2, 6, 10, 14-mempamemua-
neHmadekaH K0A0aHy apkblabl UMMYHOCynpeccusi adicmepiH canbicmolpy 6040bl.

9ddicmepi. TolwkaHdap MeH ezeyKylipblkmapdarbl mepi HapanapbiHOarsl ipiHOi-KabbIHy npoyeciHiy damybiH ModenbdeydiH GipHewe
Hyckaaapbl opbiHAaa0bl. TelwKaHdapra maxcipube sxcypeizzeH ke3de yw monka 6e.iHdi: 1. Fudpokopmu30HIbl UMMYHOCYnpeccusi pemiHde
Kos10aHy (25mz/ke 7 KyH 60libl) XKapaaap npenapammbul eH2i3ydiH eKiHwi KyHi Koa10aHbl10bl. 14 myaraHbiy Homudsiceaepi 6otiviHwa. 2. [Ipucmane
npenapamoelH uMMyHocynpeccusi peminde Koaday (1 adamra 500 mka iwi apKelavl, 1 pem). XKapasaap 7-wi KyHi dHcarbiadel. 14 myaraHsiy
Hamudicesepi 6olibiHwa. 3. bakslaay mobbiHda 14 mulwKaH K0A0aHbLAObI — UMMYHOCYnpeccusicbl3. Co0aH KeliH HapaHul HYKMbIpambvlH
MUKpoopzaHu3mdep peminde 6akmepusiiapdbly eKi mypi mekcepindi: Kaabinmel mepi MUKPOGUOMACHIHbIH 6K/ A/1MbIH CMAPUAOKOKK HCIHE
aypyxaHaiwinik uHgekyusaapovly K030bIpFblumapbl nceedomoHazdapdvly ey ken mapasarax mypi peminde Pseudomonas aeruginosa. Kapa
UHPEKYUSICbI HCOFapbIOa amaaraH 2 6akmepuaiobl 0aKbl10blH apaadc cycCheH3usColH K00aHY apKblabl HYyp2i3iaoi.

Hamuoiceci. IpiH0i scapanapdsl anydsly ey oymailabl modeai aHblkmaaodsl, aman aiimkaxda 2, 6, 10, 14-tetramethylpentadecane
npenapamouiMeH UMMYHOCYNpeccusiHbl K0/10aHY HYCKacbl. Bya npenapammuvl KoadaHy UMMYHocynpeccusmi UHBeKYUsaapobly CAHbIH
asatimyra jxaHe HapaHvlH, 6emiHoe mulFbl3 6UONIEHKAHbL KA1bINMACMbIPYFa MYMKIHOIK 6epOL.

KopbimbiHdel, Teliwkandapdarsl ipiHoi scapaHnbl modeavdey 2, 6, 10, 14-tetramethylpentadecane caHe 2udpoKOpMU3OH
npenapammapbsl 604ybl MYMKIH UMMYHOCYnpeccusi JoHbIHOA FAHA MYMKIH 0e2eH KOpblmblHObIFA Keaoi.

TytiiH ce3dep: ipiHdi scapa modeni, UMMYHOCYNpeccus, HaHyapaapdarsl UMMYHOCYNpeccusFa apHaAFaH npenapammap.
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Mope/impoBaHue rHOMHO-BOCIA/IMTE/IBHOTO Mpoecca y Mblleid Ha ¢poHe HMMYHOCYyNIpeccuU
C KCINI0JIb30BaHMEM I'HApOKOPTU30HA U 2,6,10,14-TeTpamMmeTH/IneHTaJeKaHa. McciesoBaHue in vivo.
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Pe3iome

THollHble Oc/0JcHeHUsl paH pasAuvyHol 3muo/o2uu 8.5emcsi 00HOU U3 aKmya/bHblX Npobsiem CoepemMeHHOU MeduyuHbl.

AHmu6uomukope3ucmeHmHocms 6 Hacmosiwee spems 0aem MoOJYOK pazgumusi ece 60/1ee HOBbIX U COBEPUEHHbIX Npenapamos, Ju6o
ModepHuzayuu @opm u memodog docmasku yxce cyuwjecmseyrouux. Ycmouuugblll UMMyHUMemM H#UB0MHbIX, A UMEHHO Mbluwell U Kpblc,
cozdaem npensimcmeust 8 nposedeHuU 0OKJAUHUYECKUX UCCAe008aHULl OaQHHbIX hpenapamos, 88udy CA0XCHOCMU MOOeAUPOB8AHUSl 2HOUHO-
socnaaumenbHo20 npoyecca. PaccmompetHole 8 pasAuyHbIX UCMOYHUKAX MOOeAU 80CNpou3800cmea paHesoll UHPeKYUU KOHCHO20 NOKPOsa
JHCUBOMHBIX 0AXHCE C NPUMEHEHUEM UMMYHOCYNPeccopHOU mepanuu K coxcaaeHuto, He 8ce20a y0aemcsi N(puMeHUms Ha npaxkmuke.

Leavlo uccaedosanus 164110c6 gocnpoudsederue Modeau 2HOUHOU paHbl y mblulell, U cpasHeHue Memodo8 UMMYHOCynpeccuu ¢

npumeHeHuem 2udpokopmu3oHa u npenapama 2,6,10,14-tetramethyl-pentadecane.

Memodbl. BvinosiHeHbl HECKObKO eapuaHmos ModeﬂupoeaHu;z passumus 2HOUHO0-80CNANUMENAbHO20 npoyecca 8 KO} HblX paHax y

Mmblwell u kpbic. [Ipu npogedeHuu skcnepumMeHma Ha Mblwax 6b110 8bldeseHo mpu epynnol: 1. C npumeHeHueM 8 Kauecmee UMMYHOCYnpeccuu
2udpokopmu3soHa (u3 pacuema 25 me/k2 8 meveHuu 7 OHell). PaHbl HaHocuaucb Ha 8mopoll deHb 8sedeHusi npenapama. Ha ocHosaHuu
pe3yabmamos 14 ocobetl. 2. C npumeHeHueM 8 kauecmse UMMyHocynpeccuu npenapama IIpucman (u3 pacuema 500 MKA 8HymMpubprOWUHHO
Ha 1 ocobb 1 pas). PaHbl HaHocuaucs Ha 7 deHb. Ha ocHosaHuu pesynemamos 14 ocobell. 3. 14 mbiuwiell 6blaU UCNO16308aHbl 8 2pynne
KOHmMpoAas - 6e3 umMyHocynpeccuu. 3amem 8 Kaiecmee UHPUUUPYHWUX PAHbl MUKPOOP2AHU3MO8 anpobuposanu b6akmepuu 2 8udos:
Staphylococcus aureus - npedcmasumesns HOpMAAbHOU MUKpObGUOMbL Kodxcu U Pseudomonas aeruginosa — kak Hau6os1ee pacnpocmpaHeHHbl U
suda nceadomoHad - 8o36ydume.ieli BHympuboabHU4HbIX UHPekyull. MHduyuposarue paH nposoduau, Ucnoab3ysl CMEWAHHYIO CYycneH3uio 2
YKA3aHHbBIX 8blule 6AKMePUAIbHBIX Ky/bmyp.

Pe3y/lbmamb1. Mot onpede/lu/zu Haub6osee onmuma/aibHyr Mo0enb nosy4eHus ZHOUHbIX PAaH, a UMEeHHO sapudaHm ¢ npumMeHeHuem

uMMyHocynpeccuu hpenapamonm 2, 6, 10, 14-tetramethyl-pentadecane. [IpumeneHue daHHO20 npenapama no380/1u10 COKpamums KOAU4ecmao
86edeHUli UMMyHOCynpeccopa, noay4ums 60.1ee nJA0MHyH 6UONIeHKY Hd NO8EPXHOCMU PAHbL.

Buvigodul. ModeauposaHue 2HOUHOU paHbul y Mululell 803MONCHO MOAbKO HA (hOHE UMMYHOCYNpeccuu, 8 kaiecmae Komopot mo2ym

npumeHsimesi npenapamel 2, 6, 10, 14-tetramethyl-pentadecane u 2udpokopmu3oH.

Kawuesbie cao8a: Modesb 2HOUHOU paHbl, UMMYHOCynpeccus, hpenapambl ons UMMyHOCynpeccuu y #Uu80mHblX.
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Pe3ome

H3-3a docmamoyHo HU3KOlU yYacmomsl ecmpeyaeMocmu JAAH2ep2aHCOK/AeMo4H020 2UCmuoyumo3a cmaHoapmHulii npomokosa
JledeHus 8 Hacmoslujee 8pemsi omcymcemeyem. Buibop nodxodsaujezo memooa JeyeHus: 1645emcsl CA0X%CHOU 3adavell, mak Kak makmuka
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BBeaeHue

JlaHrepraHCcoKJIeTOYHbIH ructronuTo3d (JIKI) —
pelikoe KJOHa/ibHOe mpoJsndepaTHBHOe 3ab0JIeBaHUE,
XapakTepusymouieeci HHOQUAbTpALWed OJHOr0 WU
HECKOJIbKMUMHM OpraHoB KJjeTKamu Jlanrepranca (KJI)
U APYTMMH HMMYHHBIMH 3((EKTOPHBIMH KJIETKAMH C
ob6pa3oBaHueM rpanyseM [1,2]. PacmpocTpaHeHHOCTb
JITK coctaBasier 1 cayvad Ha 1,5 MuIMoHa HaceseHUs
[3]. YacToTa mopakeHHs TMO3BOHOYHHMKA NpU JAHHOU
NMaToJIOTUU Bapbupyetrca oT 6,55 po 25% ciaydaeB
nopakeHU kKoctei [4]. [Ipu mopa’keHMH MO3BOHOYHHKA
54% npuxoguTcs Ha TpyAHOU oTAes, 35% Ha MosICHUYHBIN
otaen u 11% Ha medHbIN oTe [5].

Camoe mnepBoe onucanue JIK[T — cayyaqa
303MHOWIBHON TpaHy/seMbl, caenaHo T. Smith (1865
r.). IlpuopuTeT B pPYCCKOA3BIYHOM JsHUTepaType 06
303UHOUIBHOU rpaHyjieme [IPUHAAJIEKUT H.K.
TapateiHoBy (1913 1.). B 1940 ropgy L. Lichtenstein u H. Jaffe
BBEJIM HOBbIM TEPMHUH «TUCTUOLUTO3 X», OCTAaBaBIIUKCS B
JINTepaType 0 HACTOsIIero BpeMeHH [6].

OnucaHue KJIMHUYEeCKOro ciy4dada

[lanuent B., Bo3pact 7 JseT, o6ciefoBaJCa IO
MOBOJY KaJo6 Ha 60JIM B MOSICHUYHOU 06J1acTH, O6LIyI0

c1a60oCTh, OGBICTPYI0 YTOMJSAEMOCTb IIPM Harpyskax.
dakT npejuecTBylOlled  TpaBMbl He  OTMeEYaeT.
[locnie  BBIMOJIHEHMS ~ PYTHHHOHW  crnopusiorpaduu

MOACHUYHOI'o OoTAesia ITO3BOHOYHHUKA ObLT HanpaBJieH

B Pecny6iMKaHCKHMH  HAay4yHO-NPAaKTHYECKHMH  LEHTpP
TpaBMaToJIOTUM M oproneauu (MuHck, Benapycs)
C TNOAO3peHHeM  Ha  IATOJIOTMYECKHUH  IepesioM

Tena L5 AJiId  YTOYHEHHA [JHUarHo3a W ollpenesieHud
TAaKTUKH I,[lE:‘lJ'IbHeI‘/'Il.L[e1"0 nedyeHus. B Xo4e ocMoTpa
HEBPOJIOTUYE€CKOT0 ,CLEQ)I/ILU/ITEI He BbIABJIEHO. P63yJ'IbTaTbI

CreyoIiMuM  3TaloM B H3yYEHHUH HPOGJIEMBI
sSBUJach NybOuukauus ¢paHuysckux mnartosoros  C.
Nezelovetal (1973 r) o0 TOM, YTO THCTHOIIMTO3
X - pe3yabraT npoJsiudepanuu U AUCCEMUHUPOBAHHUS
MATOJIOTUYECKUX TUCTHOLUTAPHBIX KJIETOK,
uiaeHTHOUIMpyeMblx  Kak  KJI, U mpeasiokuiIu
nepeuMeHoBatsb ero B JIKI [7].

Uz-3a JOCTaTOYHO HU3KOH 4acTOThI
BCTPEYAEMOCTH  JIAHHOW  NATOJIOTUU  CTaHAAPTHBIN

npotokoJ sedeHus JIKI' B HacTosllee BpeMs OTCYTCTBYeT.
Bb160p MOAXO/sAIIEro METO/A JIeUeHHUsl JAHHOU MaTOJIOTUH
SABJISIETCS CJIOXKHOW 3ajiayed, Tak KaK TAaKTHUKA JieueHHs
MOXXET BapbUPOBAaTh OT JAMHAMHYECKOTO HAGJIOEHUS 0
paZvKaIbHOTO XUPYPruuecKoro BMellaTe/1bCTBa.

B [JaHHOH cTaTbe Mbl JI€JUMCS CBOUM OIBITOM
JleyeHUsi pebGeHKa 7 JIeT C 303MHOQUIbHON IpaHyJeMOU
Tesa L5 1mo3BOHKA, KOTOpoMy 6blLia MpoBefeHa
OTKpbITasi GUOICHMS o00pasoBaHUs C MOCJAeAyIoLIer
TpaHCIEeAUKYASIPHON QUKcaLuen.

KJIMHUKO-1a60pPaTOPHBIX ~ MCCJAEJOBAaHUM B HOpMe.
[lauueHTy GblIa MPOBeZieHa KOMIbIOTepHas ToMorpadus
(KT) nosicHUYHOro OTAesia NMO3BOHOYHHKA, HA KOTODOii
BbISIBJIEH OYar IMTUUECKOT0 TopakeHus Tes1a L5 no3BoHKa
C mepexo/ioM Ha KOpeHb Ayru no3BoHka (PucyHok 1 a, b).
[To laHHBIM MarHUTHO-pe30HaHCHOW ToMmorpaduu (MPT)
[OSICHUYHOTO OTJesla I03BOHOYHHMKA BBbISIBJEH oOvar
NOHW)KEHHOH WHTEHCUBHOCTH cHMrHasa B T1l-pexxume, u
NOBBIIIEHHbI UHTEHCUBHOCTH CUTHajla B T2-pexxuMe B
TeJsie L5 no3BoHka (Pucynok 2 a, b, ¢, d).

PucyHok 1 - /lumuueckuli ouae 8 mese L5 nosgonka Ha akcuabHol (a) u cazummanvHoi (b) npoexkyusx npu KT
NOSICHU4HO20 0MAeaa N0380HOYHUKA

PucyHok 2 - Ouaz noHudceHHOU UuHmMeHcusHocmu cueHaaa no daHHbiM MPT e T1-pescume (a), u nogblwleHHbIT UHMEHCUBHOCMU
cueHnana e T2-pescume (b, ¢, d) 8 mese L5 nossonka
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[Jlasee manueHTy OblIa NpOBefieHAa OTKpbITas
TpaHCNeAUKY/IsIpHass GUoIcHs ouara B Tese L5 cmpaBa c
nocjaefywouiell TpaHcneJUKy/IspHON ¢ukcanueid L4-S1
C LleJbl0 NpeJoTBpallleHusl pa3BUTHS MATOJOTHYECKOTO
nepeJsioM L5 no3BoHka (PucyHok 3 a, b).

[pu MaKpOCKOMHYECKOM HCCIeJOBaHUHU
OMEpaLMOHHBIA MaTepuas, NOJyd4eHHbId U3 Teaa L5
[03BOHKA, GbLI MpeJCTaBJeH MeJKHUMU ¢parMeHTaMu
ry64aToi KoCTH C mpuJIexalleil MArkoi TKaHbio pa3aMepoM
[0 5MM BAuaMeTpe. [Ipy THCTOIOTMYeCKOM HCC/IeL0BaHUH
MaTepuJia, OKPaLIeHHOT0 IeMaTOKCUJIMHOM U 303MHOM,
6bIM  OOHApYXEeHbl MeJiKHe ¢parMeHTbl Try64aTou
KOCTHOM TKaHM C NpHU3HAKAMH HEKPOOGHOTHYECKHX

W3MEHEHUNW U TMaTOoJIOTUYEeCKOro JIM3WCa, a TaKXe
¢dparMeHTbl MeXKMO3BOHKOBOIO JMCKAa C 3aMbIKaTeJbHON
KOCTHOM MJIACTUHKOM. B Mex6asoyHbIX MPOCTPAHCTBAX
ry64aTol KOCTH MUMEeJIUCh OYary CKOIJIEHHsI FeMaTOTeHHOM
ONYX0JIEBOM TKAaHH, COCTOSIIEN M3 KPYMHBIX OKPYIJIbIX
WJIK TOJUTOHAJNbHBIX THCTHOLUTAPHBIX KJIETOK C
303MHOPUIBHON IUTOMIA3MOM, GOJbIIUM GO6OBUHBIM
A/JpOM U BOCHAJUTEJbHOW MHPUIbTpALMed ¢ HaJIuYheM
CerMeHTOsJepHbIX JIEUKOLIUTOB (303uHOUIMIBL,
HeUTpodubl), TMMPOLUTOB, IA3MOLIUTOB U €JUHUYHBIX
TUTAHTCKUX MHOTOS1IEPHBIX KJIETOK.

PucyHok 3 - CnoHdus02pagusi nosicHUMHO20 omaoe/1a N0380OHOYHUKA 8 npsiMoll (a) u 6okosoli (b) npoekyusix, 8bINOTHEHHAS
8 paHHeM noc/s1eonepayuoHHoOM nepuode

[lopaxxeHre, UMeJsI0 rpaHyJieMaTO3HbIH XapaKTep
pacnpejiesieHUs] KJIeTOK B MeX6aJo4HbIX NPOCTPAHCTBAX
MOBpEX/IeHHbIX Y4aCTKOB I'y64yaToi KocTu. Ha ocHoBaHMUM
OOHApPY>XEHHBIX  THUCTOJIOTHYECKUX NPU3HAKOB  ObLI
BoicTaBieH puarHo3d ['KJI L4 mno3BoHka M yKasaHa
HeO6XOAMMOCTb HpPOBeJeHUS HMMYHOTHCTOXHMHUYECKOH
BepudUKALMK TeHe3a ONHCAaHHBIX KJETOK. bBbliu
NpoOBeJleHbl MCCAe[oBaHUA ¢ aHTUTesaMu K CDla,
S§100, Vimentin, CD45 u Cytokeratin. Okpacka c S100
n Vimentin 1okasaja BBIP@QKEHHYIO 3KCIPECCHI0
JIAHHBIX GHOJIOTHYECKMX MapKepoB B rUcTHonUTax. [Ipu
NpUMEHEeHUH HMMYHOTHCTOXMMHYECKOTO HCCJIe[,0BAaHUA
¢ CD45 6bla oTMedeHa MHOJIOKUTENbHAsl 3KCIPECcHUsl B

OT[eJIbHBIX JIUMQONUTONOAO6HBIX KJeTKax. Okpacka
c Cytokeratin wuMena oTpULATESBbHYI0 HMMYHHYIO
peakuuto. Ilpy  MMMYHOTHCTOXMMHYECKOW  OKpacke

¢ CDla orTMeyanacb eAMHHWYHAasd HMMMYHOIO3UTHBHAsA
peakuusa B onucaHHbix KJI.  Ilocse  mosyyeHus
pe3y/bTaToOB, NPOBEJEHHBIX HMMYHOIMCTOXMMHYECKHX
UCCJIe/IOBAHNH, VYU TBIBasA OMMCAHHYIO MOPGOJIOTHYECKYIO
KapTHHY Y  KJIMHHUKO-PaJHOJOTHYECKHE JlaHHBbIE,
Ob1I chopMy/IMpOBaH OKOHYATEJbHBIA JHArHo3:
JlaHrepraHcoK/JeTOYHbIM TMCTHOLUTO3 (303MHOQU/IbHASA
rpanynema) L5 (PucyHox 4).

r

PucyHok 4 - Mukpogpomoepaguu onepayuoHHozo mamepuaaa nayueuma B., 7 niem

A - Ha masom yseauveHuu 8udHbl KOCmHble 6a1KU 8 COCMOSIHUU HeKpOOUOMUYECKUX U3MEHeHUT, 8 MeXCOa/104HbIX NPOCMPAHCMeax
ommeyaemcs 04a2080e ckonseHue uH@urbmpamuesHslx kaemok. Okpacka I'&3. Yeeauuenue x100.
b - Ha 6o1bwom ygeauyeHuu, Ha psidy ¢ 303uHoduaamu, naaamoyumamu, Aumpoyumamu u Makpogpazamu, udHbsl 60abWue
K/Aemku sucmuoyumsl ¢ 60608UdHbIMU S0pamu u cupeHegoli yumonsazmotl. Okpacka I'&3. Yeeauuerue x680.
B - UmMmyHo2ucmoxumuveckas okpacka ¢ ahmumenamu k CD1a. Ommevaemcst UMMyHONO3UMUBHAS IKCNPECCUS 8 KAemKax
JlanzepeaHca. Yeeauuerue x400.
I'- HMMYHONO3UMUBHAS UMMYHO2UCMOXUMUYECKAs OKpacka ¢ anmumenamu k S-100. Yeeauuenue x400
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Ha nepBbie CYTKHU nocie omnepaTUuBHOIO
BMellaTe/JIbCTBa NnangueHT ObLI BEPTHUKAJIM3UPOBAH
B MOACHUYHO-KPECTLLOBOM oprese. Brinucan Ha

aMmOysaTopHOoe JsiedeHHe Ha 10 CyTKH mocJjie onepanuu
C PpeKOMeHJalUsIMH 10 OrPAaHUYEHHUIO0 HArpy3oK Ha

MOSICHUYHBIM OT/JeJl MO3BOHOYHHUKA B TEYEHUH OJIHOTO
Mecsilla mnocje onepauud. Yepes 12 wMecsaueB Imocie
onepaluy y TNalUeHTa OTMeYaeTCs IOJIHOe KOCTHOe
peMojenupoBaHue oyara B Tese L5 mMo3BOHKA MO JaHHBIM
KT (Pucynok 5 a, b).

PucyHok 5 - KocmHoe pemodesupogaHue o4aza 8 mese L5 no3goHka Ha akcuavHoll (a) u cazummansHoli (b) npoekyusix npu KT
NOsICHUYHO20 0moe/1a N0380HOYHUKA

06cyxaeHue

JluddepeHnuanbuyio JIMarHOCTUKY JIKT
HE06X0AMMO MPOBOAUTH C aHEBPU3MaJbHBIMH KOCTHBIMU
KHCTaMH, 0CTe06J1aCTOMOM U IJ1a3MaluToMoH [8,9].

PyTunHbIE MeTO/bI paZiMoJI0ru4ecKoro
HCCJIe/J0BaHHH, TaKue Kak peHTTeHOrpadus
no3BoHoyHuka, KT u MPT mnomoraloT o06HapyXUThb

NaToJOTHYeCKHe H3MEHEeHUs B KOCTHOH TKaHH,
Ho He wMoryT audoepennuponath JIKI oT jpyrux
OCTEOJIMTUYECKUX OMYXO0JIeH.

Toyuwii guarHo3 JIK[' Bo MHOroM 3aBHUCUT OT
TUCTOJIOTUYECKOTO uccaenoBanus [10].

BbiBOAbI

[IpuMeHeHMe MeToja TPaHCIeAUKYIIPHOR
buKkcanuu HapsAy C OTKpPBITOW 6Guoncuedl ovara Ajs
BepudUKALUM JUarHo3a [O3BOJIMJIO INPEJOTBPATHTH
pa3BUTHE MATOJIOTHYecKoro InepesoMa L5 m03BOHKa,
JIOCTUTHYTb IIOJIHOI'0 KOCTHOT'O PeMO/IeJIMPOBAaHHUs o4ara ¢
perpeccoMm BceX »aJiob NalueHTa B pAHHEM U OTAAJIEHHOM
nocsieonepalnOHHOM EPUOAX.

KoHdmmKT uHTEpecoB. OTCyTCTBYET
Bkiaa aBtopoB. Kounentyanusanusa - Pl
K.II; metomosnorusi - PII, TM., C.3.; npoBepka - K.II;

JlutepaTtypa

Ha [faHHBIE MOMEHT He CyLIeCTBYyeT €JHUHOT0
MHeHUA no TakTuke JsedeHus JIKI u cywectByeT psf
MOJXO/I0B, BKJIOYAIOI[UX  XUPYyprudeckoe JieYeHHE,
XUMHOTEpPANHIo, JIy4eBYI0  Tepamnuio, MNpUMeHeHHe
MOHOKJIOHQJIbHBIX ~ aHTUTEJN W Jaxe IpUMeHeHUe
HECTEPOUJIHBIX TMPOTHUBOBOCHAJMUTENbHBIX IpernapaToB
[11-14]. MWcxomss U3 BbIlIENepedYUCcIeHHOr0, BbIGOD
ONTHMAaJIbHOTO METOJA JIeYeHUS KaXKJ0ro KOHKPETHOro
ManueHTa BJISIeTCS HEMPOCTON 3aja4yeH.

dopmanbHbld aHanmusz - PII, TM., K.II; HamucaHue
(opuruHanbHasi 4epHoBas moxaroroBka) - PII, T.M,,
HamnucaHue (0630p u pefakTupoBaHue) — PII. Bce aBTOpbI
NPOYMTANM, COIJIACHJINCh C OKOHYATeJbHOH Bepcueil
PYKOIIMCH.

JTHYecKHe acleKThbl. Y 3aKOHHOTO Mpe/iCTaBUTEIS
ManueHTa ObLIO B3ATO NMUCbMeHHOe WH(POPMHPOBAHHOE
corjacMe Ha pacnpoCTpaHeHHWe €ero  MeJIMUITMHCKOU
WHOOPMALUH.

1. Badalian-Very G., Vergilio ].A., Fleming M., Rollins B.]. Pathogenesis of Langerhans cell histiocytosis. Annu Rev Pathol.

2013; 8: 1-20. [Crossref]

2. Egeler R.M., Nesbit M.E. Langerhans cell histiocytosis and other disorders of monocyte-histiocyte lineage. Crit Rev

Oncol Hematol. 1995; 18(1): 9-35. [Crossref]

3. Zhong W.Q, Jiang L., Ma Q.J., Liu Z]. et al. Langerhans cell histiocytosis of the atlas in an adult. Eur Spine J. 2010; 19:

19-22. [Crossref]

4. Peng X.S.,, Pan T, Chen L.Y, Huang G. et al. Langerhans’ cell histiocytosis of the spine in children with soft tissue extension

and chemotherapy. Int Orthop. 2009; 33(3): 731-736. [Crossref]

5. Abu-Bonsrah N., Goodwin C.R., Crane G.M., Abiola G. Langerhans cell histiocytosis of the cervical spine. Spine J. 2016;

16(1): e11-e12. [Crossref]

6. Coppes-Zantiga A., Egeler RM. The Langerhans cell histiocytosis X files revealed. Br ] Haematol. 2002; 116(1): 3-9.

[Crossref]

7. EavkuH B./]., Cedosa TI., Konvimosa E.A., [InomHukosa E.B. JlaHzep2aHcoK/iemouHblll 2ucmuoyumo3 (namosoaus
KOJCU U sucyepasbHble nopadxceHus) // Tepaneemuueckuii apxus. - 2017. - T. 89. - Ne4. — C. 115-120. [Crossref]

El'kin V.D., Sedova T.G., Kopytova E.A., Plotnikova E.V. Langergansokletochnyi gistiotsitoz (patologiia kozhi i vistseral'nye
porazheniia) (Langerhans cell histiocytosis (skin pathology and visceral lesions)) [in Russian]. Terapevticheskii arkhiv. 2017;

89(4): 115-120. [Crossref]

8. Shi L.S., Li Y.Q, Wu WJ., Zhang Z.K. et al. Imaging appearance of giant cell tumour of the spine above the sacrum. Br |

Radiol. 2015; 88(1051): 20140566. [Crossref]

9. Jiang G., Sun L.L., Ye Y], Yang Z.T. et al. Giant cell tumors of the mobile spine with invasion of adjacent vertebrae: an
unusual imaging finding. BMC Musculoskelet Disord. 2021; 22(1): 726. [Crossref]
10. Ladisch S. Langerhans cell histiocytosis. Curr Opin Hematol. 1998; 5(1): 54-8. [Crossref]


https://doi.org/10.1146/annurev-pathol-020712-163959
https://doi.org/10.1016/1040-8428(94)00117-c
https://doi.org/10.1007/s00586-009-1172-9
https://doi.org/10.1007%2Fs00264-008-0529-8
https://doi.org/10.1016/j.spinee.2015.08.010
https://doi.org/10.1046/j.1365-2141.2002.03232.x
https://doi.org/10.17116/terarkh2017894115-120

https://doi.org/10.17116/terarkh2017894115-120

https://doi.org/10.17116/terarkh2017894115-120
https://doi.org/10.1186%2Fs12891-021-04610-0
https://doi.org/10.1097/00062752-199801000-00010

Traumatology and Orthopaedics of Kazakhstan, Volume 2. Number 72 (2024)

11. Hassan B.W,, Moon B.J., Kim Y], Kim S.D. et al. Langerhans cell histiocytosis in the adult lumbar spine: case report.
Spring. 2016, 5(1): 1398. [Crossref]

12. Feng E, Tang H., Chen H., Jia P. et al. Percutaneous vertebroplasty for Langerhans cell histiocytosis of the lumbar spine
in an adult: case report and review of the literature. Exp Ther Med. 2013; 5(1): 128-32. [Crossref]

13. Cantu M.A., Lupo PJ., Bilgi M., Hicks M.]. et al. Optimal therapy for adults with Langerhans cell histiocytosis bone
lesions. PLoS One. 2012; 7(8): e43257. [Crossref]

14. Kelly KM., Pritchard J. Monoclonal antibody therapy in Langerhans cell histiocytosis - feasible and reasonable? Br |
Cancer Suppl. 1994; 23: §54-5. [Google Scholar]

L5 OMBIPTKACbIHAAFbI Jlal-lrepraﬂc KaCylIaJIbIK THCTUOLUTO3bI: KJIPIHI/IKaJIblK )Ka{‘llal‘/’l TypaJibl ecen

Hetpenko P.A. ', MoxamMmmaau M.T. ?, [lyctoBouiToB K.B.3, 3anenyruun C./JI. *

1 Ne1 Hetipoxupypaus 6esnimuieciniy Helipoxupype dapieepi, Pecny6aukanblk mpagmamosiozus HaHe opmoneoust FblablMu-
npakmukaawlk opmasasirsl, Munck, Beaopyccus. E-mail: Lang3rgans@gmail.com

2 KauHukablk Mopgdo102ust 3epmXaHaCbiHbIH HeemeKwi FulablMU Kbl3Memkepi, Pecny6aukaavlk mpasmamosio2us jcaHe
opmonegdusi FolAbIMU-NPAKMUKAAbIK opmanbiFsl, MuHck, Besaopyccus. E-mail: bsmu@bsmu.by

3 OMbIpMKQ JHcaHe HCYbIHHBIH HCAPAKAMMAPbL MEH aypy/1apbl 3ePMXAHACLIHbIH JHcemeKui FulabIMU Kbl3MemKepi, Pecny6aukabik
mpasmamo.io2usl JcaHe 0pmonedust FoLALIMU-NPAKMUKAAbIK opmanablrul, MuHck, beaopyccus. E-mail: kirill. doc@mail.ru

* Nel Helipoxupypausiablk 6eaimuweciHiy Hellpoxupype dapizepi, Pecny6aukaablk mpagmamosi02us jcaHe opmoneust FolablMu-
npakmukasaslk opmansiFsl, MuHck, beaopyccus. E-mail: profmed@profmed.by

Tyninaeme

JlaHzepaaHc JHeacywanapbiHbly 2UCMUOYUMO3biHbIY Ke3decy dicuitieiiy caabicmblpmasbl mypoe memeHdiziHe 6atinaHbicmbl
Kasipel yakeimma cmaxndapmmanrax emoey npomokosel %cox. Tuicmi emdey adicin manday KubiH Macese 601bin Mabwvl1adbl, ce6ebi emoey
makmukacs! OUHAMUKAAbIK 6aKbLAAYOaH padukaadsl Xupypausra detliH e32epyi MyMKiH.

Bysa makanada  6i3 L5 omblpmKka OdeHeciHil JlaHeepeaHC JHcacywaablk 2ucmuoyumosbsl 6ap 7 zcacap 6aaaxvl emdeydeei
madicipubemizben 6esicmik. Haykacka owakmuly —aublk 6GUONCUSICLIHAH KeliH mpaHcnedukyaspavlk 6ekimy dcacaavin, JlaHeepeaHc
JHCACYyWAbIK 2UCMuUoyumo3 duazHo3bl pacmasdsl.

JluazHo30dbl pacmay ywiH 3aKbIMOAHFAH XHcepdiH auwiblk GUONCUSICbIMEH 6ip2e MpaHcnedukyasapavlk Gekimy adiciH KoadaHy L5
OMbIPMKACbIHbIH NAMO102USI/bIK CblHYbIHbIY 0aMyblH 6040bIpMAyFa, COHOAU-AK, HAYKACMbIH 6apablK WAaFbIMOIApbIHbIH Pe2peccusicblHa
9Kes12eH 3aKbIMOAHFAH CylleKmiH moiblK Kalima KypulayblHa Ko/ Jcemkizyee MyMKiHOIk 6epoi.

Tyiiin ce3dep: J/laHzepaaHc jxcacywlanblk 2ucmuoyumos, 0CmeoAUMUKAbIK 3aKbIMOAHY, 6e1 OMbIpMKACHL, XUPYP2USAbIK APAAACY.

Langerhans Cell Histiocytosis at L5 Vertebra: A Case Report
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Abstract

Due to the relatively low incidence of Langerhans cell histiocytosis, there is currently no standard treatment protocol. Choosing the
appropriate treatment method is a complex task, since treatment tactics can vary from dynamic observation to radical surgery.

In this article, we share our experience in treating a 7-year-old child with eosinophilic granuloma of the L5 vertebral body, who
underwent open biopsy of the formation with subsequent transpedicular fixation. After transpedicular biopsy of the lesion, followed by
transpedicular fixation, the diagnosis of Langerhans cell histiocytosis was verified.

The use of the transpedicular fixation method along with an open biopsy of the lesion to verify the diagnosis made it possible to prevent
the development of a pathological fracture of the L5 vertebra, achieve complete bone remodeling of the lesion with regression of all patient
complaints in the early and late postoperative periods.

Key words: Langerhans cell histiocytosis, osteolytic lesion, lumbar spine, surgery.
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Abstract

The purpose of the study was to study the correlation between the length and width of the foramen magnum and the craniometric
data of the skull.

Methods. The research material consisted of 200 skulls. There were 20 skulls of adolescence age, I adulthood age 68, II adulthood
age 72, and elderly age 40. In total, there were 86 male skulls and 114 female skulls. Foramen magnum length is measured as the mid-sagittal
distance from the most anterior point on the foramen magnum to opisthion. Foramen magnum breadth is gauged between the lateral margins
of the foramen magnum at the point of greatest lateral curvature. A non-parametric p-Spearman's rank correlation was used in the study.

Results. A correlation between the foramen magnum length and foramen magnum breadth is identified (r=0.479, P<0.001).The
foramen magnum length positively correlates with maximum cranial length, nasio-occipital length, bizygomatic breadth, basion-bregma height,
cranial base length, basion-prosthion length, biauricular breadth, upper facial breadth, left and right orbital breadths, left and right orbital
height, biorbital breadth, interorbital breadth, frontal chord, biasterionic breadth, bimaxillary breadth, and zygoorbitale breadth. The foramen
magnum breadth positively correlates with maximum cranial length, nasio-occipital length, bizygomatic breadth, basion-bregma height,
cranial base length, basion-prosthion length, maxilla-alveolar breadth, maxilla-alveolar length, biauricular breadth, upper facial breadth, nasal
height, left and right orbital breadths, left and right orbital heights, biorbital breadth, frontal chord, parietal chord, bimaxillary breadth, and
zygoorbitale breadth.

Conclusion. The fact that the length and breadth of the foramen magnum positively correlate with many basic craniometric indicators
allows us to regard the foramen itself, or rather, the structures limiting it, as quite stable.

Key words: foramen magnum length, foramen magnum breadth, a non-parametric p-Spearman's rank correlation, male skulls, female
skulls.
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Introduction

Just behind the basilar portion of the occipital bone
is a large median opening called the foramen magnum.
Through this foramen, the cranial cavity communicates
with the spinal canal. Posterior to the foramen magnum, the
occipital bone makes up most of the base of the skull. The
foramen magnum is an important landmark due to its close
relationship with key structures such as the brain stem
and spinal cord, an extension of the medulla oblongata.
It is also the basis for the complex interaction of bony,
ligamentous, and muscular structures that compose the
craniovertebral junction [1-3]. According to Singh V. [4], the
foramen magnum is divided into small anterior and large
posterior compartments by the alar ligaments of the axis
vertebra. The anterior compartment includes: (a) the apical
ligament of the dens; (b) the upper longitudinal band of the
cruciform ligament of the atlas; (c) the membrana tectoria,
a continuation of the posterior longitudinal ligament of the
vertebral bodies. To the posterior compartment belong:
(a) Medulla oblongata: along with its meninges, i.e., dura
mater, arachnoid mater, and pia mater; (b) Two posterior
spinal arteries (right and left); (c) Anterior spinal artery;
(d) Communicating veins between the internal vertebral
venous plexus and the basilar venous plexus; (e) Two
vertebral arteries (right and left); (f) Sympathetic plexus
around the vertebral arteries: this plexus consists of
postganglionic sympathetic fibers derived from the inferior
cervical sympathetic ganglion; (g) Spinal roots of two
accessory nerves (right and left). The cerebellar tonsils
project from each side of the medulla oblongata into the
large posterior part of the foramen magnum.

The above is clearly summarized in the study [5],
which states that the anatomy of the foramen magnum
is of interest to many areas of medicine. The shape of the
foramen magnum varies, most often oval. The importance
of shape changes is due to their effect on the vital structures
passing through them, and they also play an important
role in various surgical approaches. The configuration and
size of the foramen magnum play an important role in the
pathophysiology of various disorders of the craniovertebral
junction. Assessing the different shapes of skull base
foramina using CT scans of patients has become important
in clinical medicine [6,7]. Kumar P. et al. [7] indicated that it
is easy to operate at the base of the skull in cases of foramen
magnums of round, oval, and hexagonal shapes due to the
fact that there is more working space. In this investigation,
the oval shape of the foramen magnum was noted in 39.09%
of the CT scans studied. The round shape of the foramen
magnum was noted by the authors in 22.61% of the CT
scans studied; 10.51% came from the hexagonal shape. The
lowest occurrence was for the egg-shaped foramen magnum
(1.59%). These arithmetic data contradict the data in [5].
According to Chetan P. et al. [5], the transcondylar approach
is a commonly used way to treat lesions of the ventral
brainstem and cervicomedullary junction in neurosurgery.
The authors observed the following shapes of the foramen
magnum and their frequencies: round (22.6%), egg-shaped
(18.9%), tetragonal (18.9%), oval (15.1%), irregular
(15.1%), hexagonal (5.6%), and pentagonal (3.8%). The
mean antero-posterior and transverse diameters of the
foramen magnum were recorded as 31#2.4 mm and
25.2+2.4 mm, respectively. The average foramen magnum
index was calculated as 1.2+0.1.

Morphometry of the foramen magnum is important
in several aspects. First of all, as stated above, morphometric
indicators are of interest in connection with the numerous
vital structures passing through the foramen. Especially, the

morphometry of the foramen magnum region is essential
for using the transcondylar approaches or their variants
[8]. The studies concern such indicators as anteroposterior
and transverse diameters and the area of the foramen
[2,3,5,8-11]. Ulcay T. et al. [2] have suggested that the width
of the foramen magnum (28.14+1.77 mm) and its length
(35.81+£7.56 mm) can be estimated by using the cranial
length (162.45+6.20 mm) and cranial width (129.45+4.99
mm) measurements in the skull by accepting the mean of
these coefficients (4.62) as the golden ratio. Tubbs RS. et al.
[3] classified the foramen magnum into 3 types based on
their surface areas. Type I foramina were identified by the
authors in 20.8% of the dry skulls (15 skulls). These skulls
had a surface area of less than 500 mm?. Type II (66.6%,
48 skulls) was applied to foramina of intermediate size,
according to the data of the investigation. The surface areas
of an intermediate size ranged between 500 and 600 mm?.
Type 111 (12.5%, 9 skulls) was applied to large foramina with
surface areas of more than 600 mm?. The morphometric
analysis of the foramen magnum revealed that the mean
surface area of the foramen magnum was 558 mm? (range,
385-779 mm?). The mean anteroposterior diameter of
the foramen magnum was 3.1 cm (range, 2.5-3.7 cm). The
mean horizontal diameter was 2.7 cm (range, 2.4-3.5 cm).
As mentioned by the authors, there was no significant
difference between the sexes with regard to surface area
and vertical and horizontal diameters (P>0.05).

The foramen magnum index was calculated by
dividing the anteroposterior (AP) and transverse diameters
[8]. When the index was equal to or more than 1.2, the
foramen magnum was identified as oval. 46% of the skulls
had a foramen magnum index equal to or more than 1.2.
The authors have also determined the shape of the foramen
magnum by providing a simple foramen magnum index.
According to their data, a similar-sized lesion located
anterior to the brainstem will require more extensive bone
removal in a person with an ovoid foramen magnum than
in a person with a circular foramen. According to Degno
S. et al. [9], the mean anteroposterior diameter (APD) of
the foramen magnum was equal to 35.19 mm and ranged
from 26 to 42 mm with a standard deviation of 2.699. The
mean transverse diameter (TD) of the foramen magnum
was found to be 30.17 mm, and this data ranged from 25
to 36 mm with a standard deviation of 2.44. The area of the
foramen magnum, as mentioned in the investigation, was
853.36 mm? (ranging from 531 to 1099 mm?). The most
common shape of the foramen magnum was identified as
round (22.2%), whereas the most unusual was triangular
and rectangular; each one accounted for 3.7%.

Cirpan S. et al. [10] also identified the foramen
magnum as oval when its index was greater than or equal
to 1.2. In cases of index less than 1.2, authors accepted the
foramen as round in shape. The mean AP and TD, according
to the data, were found to be 34.38 + 2.38 and 28.95+2.19,
respectively. Of 150 dry skulls studied, 87 (58%) skulls
were round and 63 (42%) skulls were oval.

The mean areas of the foramen magnums were
estimated according to the Teixeria formula, Radinsky
formula, and Cavalieri stereological method in descending
order, respectively, as follows: 790.47+99.86 mm?,
783.66+99.34 mm?, and 748.06+100.19 mm? [11]. The
authors observed significant differences (P<0.05) in the
mean surface areas obtained from each of the three methods
used.
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Another aspect of the study of the morphometry
of the foramen magnum is the use of the obtained data
for gender identification. Identification of skeletal and
decomposed human remains is one of the most challenging
tasks in forensic science. Gender determination is also
an important identification issue. It is indicated that the
basal region of the occipital bone is covered with a large
volume of soft tissue. Due to its thickness and relatively
well-protected anatomical position, the basal region of the
occipital bone is more likely to withstand physical damage
than other parts of the skull [12,13]. A number of studies
are devoted to the study of the morphometric features
of the foramen magnum in order to identify their sex
determination [14-19]. According to Gapert R. et al. [14],
the results of the descriptive statistics for the 158 crania
show that the differences between all male and female
variables investigated display statistically significant
differences (p<0.001). The most reliable variable for sex
determination was the WFM (maximum width of the
foramen magnum - 65.8% overall accuracy), followed by
Teixeira’s area (65.2%) and the FMC (circumference of the
foramen magnum - 64.6%). The best combined variables
proved to be WFM + FMC (70.3%), followed by WFM +
AreaCirc. (area circumference - 69.6%), and then WFM +
FMC + AreaCirc (69%). Using the formula sex = 0.317(WFM)
+ 0.083(FMC) - 17.562 will result in the highest possible
prediction percentage for the studied population.

As mentioned by Tambawala S.S. et al. [15],
compared to many other skeletal elements, the foramen
magnum reaches its adult size rather early in childhood.
There is statistically significant expression of sexual
differences in the foramen magnum region, which may
prove useful and reliable in predicting sex in partial skull
remains by discriminant function analysis when other
methods tend to be inconclusive. The foramen magnum
area, calculated using Teixeira's formula, is a reliable
discriminant parameter that could be used for sex
determination.

According to Aljarra K. et al. [16], among the
eight studied forms of the foramen magnum, hexagonal
(male - 30.93%, female - 30.51%) and irregular A (male
- 22.46%, female - 18.22%) forms predominated. The
edge of irregular B was more wavy than that of irregular
A. The least common shape was the tetragonal shape
(male - 2.97%, female - 3.39%). The x? value was 4.100,
but there was no statistically significant association
(P=0.768) between foramen magnum'’s shape and gender.
The mean of all foramen magnum measurements, namely
foramen magnum length (P<0.0001), foramen magnum
width (P<0.0001), foramen magnum area (P<0.0001), and
foramen magnum index (P=0.02), were significantly higher
in males than females.

Akay G. et al. [17] noted that all measurements
of the foramen magnum, including the mean values of
sagittal and transverse diameters, as well as foramen
magnum circumference, were larger in males than in
females (P<0.05). Regarding the shape types of the foramen
magnum, the most common type was round (n=41, 21.6%),

Material and methods

The research material was 200 skulls from the
craniological collection of the museum of the Department of
Human Anatomy and Medical Terminology of the Azerbaijan
Medical University. The age periodization scheme adopted
in 1965 at the 7% All-Union Conference on Problems of Age-
Related Morphology, Physiology, and Biochemistry was
used [21]. Thus, there were 20 skulls of adolescence age, 1

while egg-shaped (n=13, 6.8%) and tetragonal (n=15,
7.9%) were identified as the least common. There was
no statistically significant difference between males and
females for the types of foramen magnum (chi-square =
9.648, P=0.209).

It was observed that on average, the sagittal
diameter (s) was greater than the transverse diameter (t)
(p<0.001), and by conventional criteria, this difference
is considered extremely statistically significant and also
consistent with the shape of the foramen. The mean sagittal
diameter in the study was 32.26 mm, and the transverse
diameter was 26.29 mm [18].

Among the 8 types of foramen magnum, the round
type was the most common; in the study, it was found in 19
(18.8%) persons. The anteroposterior (AP) and transverse
(T) diameters were 34.7+3.6 (range 24.53-40.23) mm
and 29.5%2.5 (range 23.80-35.51) mm, respectively. The
diameter was larger in men than in women to a statistically
significant extent (P=0.006 and P<0.001, respectively). In
addition, a statistically significant correlation was observed
between AP and T diameters (P<0.05) [19].

A study of the literature data showed that despite
the fairly extensive material concerning the morphometry
of the foramen magnum and the predominance of one or
another form of foramen in studies, the authors very rarely
touched upon the correlations of the obtained data with
other morphometric data. In fact, there are very few studies
of correlations between the foramen magnum data and other
arithmetic data of the studied material. The relationship
between the foramen magnum and skull size has not yet
been fully analyzed [2]. According to Uthman AT. et al. [12],
the strongest correlation was between foramen magnum
circumference and foramen magnum area for males and
females (r=0.972 and 0.951, respectively) and between
foramen magnum sagittal diameter and foramen magnum
circumference (r=0.816 and 0.911 for males and females,
respectively). The weakest correlations were between
foramen magnum transverse diameter and foramen
magnum sagittal diameter (r=0.449 and 0.776 for males
and females, respectively). A positive correlation (r=0.271)
was found by Acer N. et al [20] between the intracranial
volume and foramen magnum cross-sectional surface area.
The correlation between intracranial volume and the cross-
sectional surface area of the foramen magnum was P<0.005.

Considering that the foramen magnum reaches
its adult size in early childhood [15], in our opinion, the
correlation of these sizes with the main craniometric
dimensions is of both theoretical and clinical interest.
Studies covering this aspect of the morphometric data of
the foramen magnum, namely, the correlation of the main
parameters of the foramen - its length and breadth - with
the arithmetic data of the skull, according to our analysis of
the literature, have not been conducted.

The purpose of the study was to study the
correlation between the length and width of the foramen
magnum and the craniometric data of the skull.

adulthood age 68, Il adulthood age 72, and elderly age 40.
In total, there were 86 male skulls and 114 female skulls.
The exclusion criteria for investigation were the skulls
with a destroyed occipital portion of their bases. All cranial
measurements, including the foramen magnum length and
foramen magnum breadth were made according to Langley
NR. etal. [22].
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Foramen magnum length is measured as the mid-
sagittal distance from the mostanterior point on the foramen
magnum to opisthion. Foramen magnum breadth is gauged
between the lateral margins of the foramen magnum at the
point of greatest lateral curvature. These sizes were also
determined using an electronic digital caliper (resolution:
0.01 mm, accuracy: £0.02 mm). Statistical analysis was
carried out using the program "IBM Statistics SPSS-26". A

Results

non-parametric p-Spearman's rank correlation was used in
the study [23].

The protocol of this study to investigate the
correlation between the length and width of the foramen
magnum and craniometric data of the skull was approved by
the Bioethics Committee of the Azerbaijan Medical Academy
in 2020.

The results obtained are presented in the form of tables 1-5.

Table 1 - Correlation relationships between foramen magnum length and foramen magnum breadth with age, gender, maximum
cranial length, nasio-occipital length, and maximum cranial breadth

Data FML FMB Age Gender MCL NOL MCB
FML p 1.000 0.479%* 0.044 -0.194%* 0.305%* 0.275%* 0.113
p ' 0.000 0.535 0.006 0.000 0.000 0.112
FMB p 0.479%* 1.000 0.028 -0.048 0.225%* 0.243%* -0.043
P 0.000 ’ 0.693 0.502 0.001 0.001 0.547

*- the null hypothesis is rejected
FML: foramen magnum length; FMB: foramen magnum breadth; MCL: maximum cranial
length; NOL: nasio-occipital length; MCB: maximum cranial breadth

Table 2 - Correlation relationships between foramen magnum length and foramen magnum breadth with bizygomatic breadth, basion-
bregma height, cranial base length, basion-prosthion length, maxilla-alveolar breadth, maxilla-alveolar length, and biauricular breadth

Data BZB BBH CBL BPL MAB MAL BAB
FML p 0.225%* 0.242%* 0.217*%* 0.186%** 0.109 0.053 0.314**
p 0.001 0.001 0.002 0.008 0.124 0.459 0.000
FMB p 0.177* 0.194** 0.279%* 0.315%* 0.228%* 0.164* 0.398%*
p 0.012 0.006 0.000 0.000 0.001 0.021 0.000

*- the null hypothesis is rejected
BZB: bizygomatic breadth; BBH: basion-bregma height; CBL: cranial base length; BPL: basion-prosthion length;
MAB: maxilla-alveolar breadth; MAL: maxilla-alveolar length; BAB: biauricular breadth

Table 3 - Correlation relationships between foramen magnum length and foramen magnum breadth with nasion-prosthion height,
minimum frontal breadth, upper facial breadth, nasal height, nasal breadth, left orbital breadth, and right orbital breadth

Data NPH MFB UFB NH NB OBL OBR
FML p 0.016 0.119 0.178* -0.083 0.044 0.174* 0.215%*
p 0.827 0.094 0.012 0.244 0.535 0.014 0.002
FMB p 0.105 0.045 0.297** 0.251%* 0.121 0.234%** 0.236%*
p 0.140 0.531 0.000 0.000 0.088 0.001 0.001

*- the null hypothesis is rejected
NPH: nasion-prosthion height; MFB: minimum frontal breadth; UFB: upper facial breadth; NH: nasal height; NB: nasal breadth;
OBL: orbital breadth left; OBR: orbital breadth right

Table 4 - Correlation relationships between foramen magnum length and foramen magnum breadth with left orbital height, right
orbital height, biorbital breadth, interorbital breadth, frontal chord, parietal chord, and occipital chord

Data OHL OHR BOB 1I0B FC PC oC
FML p 0.144* 0.149* 0.174* 0.158* 0.301%* 0.038 0.121
p 0.042 0.035 0.013 0.025 0.000 0.592 0.088
FMB p 0.159* 0.150* 0.217*%* 0.017 0.172* 0.224** 0.019
p 0.025 0.034 0.002 0.807 0.015 0.001 0.791

*- the null hypothesis is rejected
OHL: orbital height left; OHR: orbital height right; BOB: biorbital breadth; IOB: interorbital breadth; FC: frontal chord;

PC: parietal chord; OC: occipital chord

The correlation relationships between FML and
NOL, and between FMB and NOL are presented in diagrams

laand 1b.
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Table 5 - Correlation relationships between foramen magnum length and foramen magnum breadth with mastoid height, biasterionic
breadth, bimaxillary breadth, and zygoorbitale breadth

Data MH BiAB BMB 7Z0OB
FML p 0.013 0.207** 0.163* 0.300%*
p 0.860 0.003 0.021 0.000
FMB p 0.087 0.062 0.200%* 0.172*
p 0.221 0.381 0.005 0.015

*- the null hypothesis is rejected

MH: mastoid height; BiAB: biasterionic breadth; BMB; bimaxillary breadth; ZOB: zygoorbitale breadth
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Diagrams 2 a,b - p-Spearman's rank correlation showed that there is correlation between FML and UFB (p=0.178, P=0.012).

Results of these correlations are presented in the
diagrams below (Diagrams 3 a-b). Also FMB and FC are in

Also FMB and UFB are in correlative relationships (p=0.297, P<0.001)

correlative relationships (p = 0.172, P = 0.015). Results of
these correlations are presented in the diagrams 4 a-b.
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Discussion

According to Tambawala S.S. et al. [15], all
measurements were significantly correlated with each
other (p<0.01) by applying Pearson's correlation equation.
The strongest correlation was between Area 2 and Area 1
for males and females (r=0.999 and 0.999, respectively).
The weakest correlations were between the length and
the width (r=0.433 and 0.524 for males and females,
respectively).

There was a statistically significant mean difference
between the anteroposterior and transverse diameters
(P<0.001) in the study of [24]. Additionally, a strong
positive linear correlation was found between the two
variables using Spearman's rank correlation (r=0.52,
P<0.001). There was no statistically significant difference
in age between males and females (P=0.2). A weak
negative linear correlation was found between participant
age and anteroposterior diameter (rs=-0.15, P=0.02)
and participant age and transverse diameter (rs=-0.14,
P=0.03). After controlling for participant age, there was
a statistically significant difference in anteroposterior
diameter (P<0.001), transverse diameter (P<0.001), and
foramen magnum index (P=0.02) between males and
females. This reflected the proportionality of the growth
rate of the foramen magnum. These data are consistent with
those obtained in our investigation: we found a correlation
between FML and FMB (r=0.479, P<0.001). Also, according
to our data, changes in FML (r=0.044, P=0.535) and FMB
(r=0.028, P=0.693) do not correlate with age. This coincides
with the data in the investigation of Tambawala SS. etal. [15],
indicating that the size of the foramen magnum reaches the
level corresponding to adults in childhood.

We also found that FML was significantly greater
in men than in women (r=-0.194, P=0.006); FMB data,
although higher in men, is not statistically significant (r=-
0.048, P=0.502).

Vinutha SP. et al. [6] applied Pearson’s correlation
equation for all foramen magnum measurements in
male CT scans. It was found to be a signifcant correlation
among all the parameters studied (P<0.001). The strongest
positive correlation was observed by the authors between
circumference and area (r=0.930). The weakest positive
correlation was observed between anteroposterior
diameter and transverse diameter (r=0.472). Pearson’s
correlation equation was also applied for all foramen
magnum measurements in female CT scans. There was a

Conclusion

The fact that the length and breadth of the foramen
magnum positively correlate with many basic craniometric
indicators allows us to regard the foramen itself, or rather,

significant correlation among all the parameters studied
(P<0.001). The strongest positive correlation was observed
between circumference and area (r=0.930). The weakest
positive correlation was observed between anteroposterior
diameter and transverse diameter (r=0.582).

Pearson’s correlation was applied for all the
variables; among the female group, the strongest positive
correlation was between foramen magnum length /foramen
magnum area (r=0.836); foramen magnum width/foramen
magnum area (r=0.863) and left occipital condyle/right
occipital condyle (r=0.721). While in the male group,
the strongest positive correlation was between foramen
magnum width /foramen magnum area (r=0.861); foramen
magnum length/foramen magnum area (r=0.759) and
foramen magnum width/foramen magnum index (r=0.701).
The strongest positive correlation was between foramen
magnum width/left occipital condyle in males and foramen
magnum index/right occipital condyle in females [16].

As can be seen from the above, the research mainly
concerned the correlation of data from the foramen
magnum itself; correlations with basic craniometric
parameters have not been studied. We conducted a study
of the correlations of the foramen magnum using non-
parametric p-Spearman's rank correlation with the main
craniometric indicators given in [22].

The foramen magnum length positively correlates
with maximum cranial length, nasio-occipital length,
bizygomatic breadth, basion-bregma height, cranial base
length, basion-prosthion length, biauricular breadth, upper
facial breadth, left and right orbital breadths, left and right
orbital height, biorbital breadth, interorbital breadth,
frontal chord, biasterionic breadth, bimaxillary breadth,
and zygoorbitale breadth.

The foramen magnum breadth positively correlates
with maximum cranial length, nasio-occipital length,
bizygomatic breadth, basion-bregma height, cranial base
length, basion-prosthion length, maxilla-alveolar breadth,
maxilla-alveolar length, biauricular breadth, upper facial
breadth, nasal height, left and right orbital breadths, left
and right orbital heights, biorbital breadth, frontal chord,
parietal chord, bimaxillary breadth, and zygoorbitale
breadth.

the structures limiting it, as quite stable. As can be seen from
our study and review of the relevant literature, the size of
the foramen magnum reaches definitive values in the early
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stages of postnatal ontogenesis. This also suggests a role for Conflict of interest: None.
the foramen magnum in the formation and remodeling of Funding: None. This is the author's own initiative.
the skull base, particularly the posterior cranial fossa.
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Bac cyiieriHiH y/IKeH TeciriHiH y3bIHAbIFbI MEH €HiHiH »K9He KPaHUOMETPUSAJIBIK,
KepceTKillTep apacbIHAAFbI KOppesanusa

Abpynnaes A.C.

Adam aHamoMusicel jcaHe MeOUYUHAAbIK MEePMUHO102Usl KaghedpacbiHbl MeHaepyuwlici, d3ipbatircaH MeduyuHa yHusepcumenmi,
Baky, 93ipbatixcaH. E-mail: anarabdullaev72@mail.ru

Tyninaeme

3epmmeydiy mMakcambl - 6ac cylie2iHiy yakeH mecieiHiH y3bIHObIFbl MeH eHi MeH 6ac cylie2iHiH KpaHuoMempusiivlk depekmepi
apacbiHOGFLl KOppeasiyusiHbl 3epmmey.

ddicmepi. 3epmmey mamepuaavina 200 6ac cytiek (20 kamesemke moamaraH 6ac cyliek, 68 6ipiHwi, 72 ekiHwi dcemineeH scaHe 40
Kapm 6ac cytiex) Kipdi. Bapvirsl 86 ep adamHulH 6ac cytieei meH 114 atliendiH b6ac cytieei 3epmmendi. bac cytieciniy yikeH mecieiHiH y3bIHObIFbL
opmauFul cazumanvoi KawblKmbulK peminde, MazHym mecikmiy ey a/n0blHFbl HYKmeciHeH onucmuoxra deliiH eaweHOl. EY yakeH 6ylipaik
Kucaio HykmeciHde 6ac cylieziniH y/ikeH mecieiHiH 6ylipaik jcuekmepi apacelHOa y/aKeH mecikmiy eHi enweHOi. 3epmmeyde napamempaik
emec p-Cnupman dapesicenik KOppeasyusicol K0A0AHbIAObL.

Hamuoenepi. Bac cylieziHiH y/aKeH meciziHiH Y3bIHObIFbI MEH CaHblAayOblH eHi apacblHOa Koppeasyusi aHblkmanadst (r=0,479,
P<0,001). Bac cylieziHiy y/1keH meci2iHiH y3bIHObIFbl MYPbIH-)HCENKE Y3bIHObIFbIMEH, 6U3U20MAMUKA/IbIK eHiMeH, 6a3U0H-6peama buikmizimeH,
6ac cylieciHi{ y3bIHObIFbIMEH, 6A3UOH-NPOCYUS Y3bIHObIFbIMEH, KOC KY/AAKMbIH €HIMEH, HCOFapFbl COJ HCOHE OH KHeak-6em eHiMeH, coa
JHCaHe OH OpbumaHbsly GuikmizimeH, 6uopbumasdely eHiMeH, opbuma apa/avlK eHimeH, poHmaabibl XopdameH, 6uacmepuoHdblK eHiMeH,
OUMAKCUNSAPAbL eHI HCaHEe 3U20MAMUKa/IbIK-0poumans eHiMeH oH KoppeasyusiaaHadel. bac cylieziHiy y/ikeH mecieiHiy eHi 6ac cylieziHiH
eH V/KeH Y3bIHObIFbIMEH, MYPbIH-JHCeNKe Y3bIHObIFbIMEH, 6U3U20MAMUKAILIK eHIMEH, 6a3UoH-6peema buikmizimeH, 6ac cylieziHiy Hezi3iHIH
Y3bIHObIFbIMEH, 6A3UOH-NPOCYUST Y3bIHOBIFLIMEH, HCOFAPFbI MHCAK-ANbBEOASAPAbl eHIMEH, NHCOFAPFbl HAK-A/NbBE0/ISIP/bl Y3bIHObIFbIMEH,
6UaypuKyASPabIK HCOAMEH, ycmiHei 6em eHiMeH, MypbIH GUIKMI2iMeH, COJ HCaHE OH OpOUMAHbBIH eHIMEH, COJ1 HaHe OH 0pOUMAHbIH GuikmizimeH,
6u00p6UMAaHbIH eHiMeH, PPOHMAbAbI XOPOAMeEH, KAGbIPFAbIK XOPOAMEH, eKi HCAKMbIK eHIMEH HCaHe 3U20MAMUKAIbIK OpOUMAHbIH eHIMEH
OH KOppeasiyusiiaHadbl.

KopbvtmbiHdbl. Bac cytieziiy y/aKkeH meci2iHil Y3blHObIFbLL MeH eHIHIH KenmezeH Hezi32i KpaHuoMempusablk KepcemkiuumepmeH oH
Koppeasyusinanysl mecikmiy e31, dasipek aiimkaHda, oHbl wekmelimin Kypblabimdapdbly alimapasbikmail mypakmul ekeHiH kepcemeoi.

Tyliin cesdep: 6ac cylieziiy y/KeH meci2iHiH y3bIHObIFbl, 6ac cylie2iHiy y/aKeH mecigiHiH eHi, p-CnupMeHHIH napamempaik emec
paHemik Koppeasyusicol, epaepdin 6ac cyliekmepi, atieadepdiH 6ac cyliekmepi.

Koppesisinust MexxAy AJIMHON U IIMPUHOH 60JILIIOr0 OTBEPCTHS M KPAHUOMETPUYeCKUMU
JAHHBIMH Yepena

A6paynnaes A.C.

3asedyrowuli kagedpoli aHamoMmuu 4es08eka u MeOUYUHCKOU mepMuHo.102uu, A3epbatioxcaHckuli MeOuyuHcKull yHugepcumem,
Baky, Asep6atioxcan. E-mail: anarabdullaev72@mail.ru

Pe3wome

Ilenw uccnedosarus 18UN0CL UsyHeHUe Koppeasyuu medxcdy 0AUHOU U WUPUHOU 601bW020 0Meepcmus U KpaHUuOMempuveckumu
JaHHbLIMU Yepena.

Memodsl. Mamepuasom uccaedosanusi nocayxcuau 200 yepenos (20 uepenog roHoweckozo go3pacma, 68 nepgozo, 72 8mopozo
3pesiozo eo3pacmos u 40 yepenos nodicusno2o 8o3pacma). Bcezo 6vi10 uccaedogano 86 myscckux uepenog u 114 xceHckux yepenos. Jauxa
60/1bW020 omeepcmusi U3MepsAach Kak cpedHecazummasnvHoe paccmosiHue, medxcdy camol nepedHell moukol 601bW020 omeepcmust
do onucmuoHa. lupuHna 60/1bwo20 omeepcmusl U3MepsAAch Mexcdy 60K08bIMU Kpasimu 60/1bW020 omeepcmusl 8 mouke Hauboabuwell
s1amepaabHol KpususHul. B uccaedosanuu ucnosiv3oganack Henapamempuyeckasi paH208as Koppeasayus p-Cnupmena.

Pezyabmameol. BbisisieHa KOppeAsyUOHHAs C8513b Mexcdy OAUHOU 60/1bW020 3aMmblLIOYHO20 Omeepcmusi U WUpUuHol 601bW020
3amol104Ho20 omeepcmus (r=0,479, P<0,001). [lauHa 604bWo020 omeepcmusi NOJA0XUMENAbHO Koppeaupyem ¢ Hauboabwel dauHoll Yepena,
HOCO-3aMbl/A0YHOU OAUHOU, 6U3U20MamMuUYecKoll WUpUHOU, 8bicomotl 6a3uoH-6pezma, AUHOU 0CHOBAHUS Yepend, O1UHOU 6a3UOH-NPOCMUOH,
buaypukyaspHoll WupuHol, 8epxHell WUpUHOU AuYya, WUpuUHoOU n1esoll u npagoli opobumel, 8bicomoti s1e80oli U npasoli opbumul, 6UOpGUMAAbHOU
WUpUHOU, MexcopbumassHol WupuHol, n06HOU Xopdoll, buacmepuoHuU4eckol WUPUHOU, GUMAKCUASPHOU WUPUHOU U CKY/102AA3HUYHOU
wupuHotl. llupuHa 60/bWo20 omeepcmusi NOJOHCUMENbHO Koppeaupyem ¢ Haubosbwel 0AUHOU uYependa, HOCO-3aMbLAOYHOU OAUHOU,
6usuzomamuyeckoll WUpUHOU, 8bicomoli 6a3uoH-6peama, 0AUHOU OCHOBAHUS Yepend, 0AUHOU 6a3UOH-NPOCMUOH, MAKCU//0-AAbB8EOASPHOU
WUPUHOU, MAKCUAN0-ANb8€0A5IPHOU ONUHOU, 6UAYPUKYASAPHOU WUPUHOU, 8epxXHel WUPUHOU AUYa, 8bICOMOU HOCa, WUpUHOU s1e80ll u npasoll
opbumvl, 8bicomoli s1egoll U hpagoli opbumel, 6UOPOEUMAILHOU WUPUHOU, A06HOU Xopdoll, meMeHHOU X0pdoll, GUMAKCUASPHOU WUPUHOU U
CKY/102/1a3HUYHOU WUPUHOUL.

Bbigodvl. Tom gﬁaKm, ymo dauHa u wupuHa 60.16UW020 3AMbLAOYHOZ0 omeepcmus no/0iumesibHO Koppe/aupyrom co MHo2umMu
OCHOBHbIMU KpaHuomMempuveckumu nokasamesadamu, hoseoJislem cyumams, 4mo camo omeepcmue, moyvHee, ozcpaHuvuearwuue ezo
CMpYyKmypbul, A8/11H0MCcs 8NnoJIHe CMabuabHbIMU.

Katouesvle caosa: dauHa 601bWo020 omeepcmus, WUPUHA 60/1bWO020 0MEepcmusl, Henapamempu4eckasi paHz08asi KOppeasyus
p-CnupmeHa, MyscCKue Yepena, jceHcKue yependa.
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Abstract

Musculoskeletal disorders are a common health problem worldwide, and their prevalence is increasing in many countries, including
the Republic of Kazakhstan. These disorders can significantly affect a person's quality of life and ability to perform daily activities, leading to a
high demand for healthcare services.

This review article is devoted to the study of issues of development of nursing care within the framework of primary health care
programs for diseases of the musculoskeletal system in Kazakhstan, Japan, the United States, and Poland. A systematic search was conducted for
the review, limiting it to studies published between 2010 and 2021.

In the context of musculoskeletal disorders, nursing assistance can involve various tasks, such as assessing patients’ symptoms,
providing pain relief, assisting with physical exercises, and educating patients on self-care. The development of nursing assistance within the
primary healthcare program for the care of patients with musculoskeletal disorders is an essential component of improving healthcare services.
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Introduction

In the realm of primary health care (PHC), the
evolving role of nursing care presents a vital component in
managing and treating musculoskeletal disorders (MDs),
which are among the leading causes of disability worldwide.
MDs not only impair physical function but also significantly
affect mental health, employment capabilities, and overall
quality of life [1]. As the frontline of the healthcare
system, PHC offers a unique opportunity for nurses to
apply comprehensive care models, integrating clinical
management with preventive and rehabilitative services.
This research examines nursing care programs for patients
with MDs, opportunities, and effectiveness of nursing
care within PHC for patients with MDs [4]. Although the
prevalence of MDs varies with age and diagnosis, it affects
people of all ages worldwide. High-income countries are the
most affected by population size at 441 million, followed
by the World Health Organization (WHO) Western Pacific
Region with 427 million and Southeast Asia with 369 million.
MDs also make the largest contribution to life expectancy
with disability (YLD) globally, with approximately 149
million YLD, representing 17% of all YLD worldwide [5-6].

Low back pain is the leading cause of the overall
burden of MDs (570 million prevalent cases worldwide,
representing 7.4% of global YLDs). Other contributors to
the total burden of MDs include fractures, which affect 440
million people worldwide (26 million YLD), osteoarthritis
(528 million people; 19 million YLD), neck pain (222
million people; 22 million YLD), amputations (180 million.);
5.5 million YLD), rheumatoid arthritis (18 million people;
2.4 million YLD), gout (54 million people; 1.7 million YLD)
other MDs (453 million people; 38 million YLD) [data from
Institute for Health Metrics and Evolution Viz Hub and WHO
Rehabilitation Needs Estimator]. The global prevalence of
Parkinson's disease varies across regions, with higher rates
observed in North America, Europe, and Australia, and
lower rates in Africa and Asia [3]. This variation might be
attributed to differences in genetic factors, environmental
exposures, lifestyle factors, and access to healthcare
services [2-4].

In terms of disability-adjusted life years (DALYs),
which measure the overall disease burden, Parkinson's

Search Strategy

To find literature related to the development of
nursing services for MDs in PHC a systematic search was
conducted in the databases PubMed, CINAHL, Cochrane
Library, and Web of Science. The following keywords were
used for the search: "nursing service", "musculoskeletal
disorders"”, "primary health care", "advanced nursing
roles”, "nurse practitioners”, "role development”, "Europe”,

"Japan”, "United States" and "Poland". To select literature,

disease accounted for 3.2 million DALYs globally in 2016 [1].
The burden of Parkinson's disease is expected to increase as
the global population ages, with the number of individuals
affected by the disease projected to reach over 12 million
by 2040 [5].

Although the prevalence of MDs increases with age,
they also affect young people, often during peak income
years. For example, pediatric autoimmune inflammatory
diseases such as juvenile arthritis affect the development of
children, and low back pain is a major cause of premature
retirement from work. The social implications of early
retirement in terms of direct health care costs and indirect
costs (e.g., absenteeism from work or lost productivity) are
enormous. Projections show that the number of people with
low back pain will increase in the future, even more rapidly
in low- and middle-income countries [7].

MDs are the most common cause of severe chronic
pain and disability worldwide [7-8]. In the United States
(US), about 33% of adults experience chronic symptoms
related to joints and arthritis [9]. In Canada, arthritis affects
4.4 million people, and it is expected that this number will
increase to 7 million in 20 years [2]. Effective treatment
methods are available, for example, compelling evidence
suggests that lifestyle interventions such as physical
exercise [6-8], weight control [8-9], and education [12] can
reduce pain, improve quality of life, and have the potential
to slow down the progression of joint damage in patients
with osteoarthritis [10]. Furthermore, there is a wealth
of evidence supporting the early and consistent use of
disease-modifying drugs for the treatment of inflammatory
arthritis [10-11]. However, despite the available evidence,
most people in Canada do not receive timely basic care to
maintain MDs health [9-10] or cannot access treatment at
all [13].

The goal of this study is to investigate the evolving
role of nursing care in PHC for the management and
treatment of MDs, which are a leading cause of disability
worldwide. The article aims to examine nursing care
programs for patients with MDs, opportunities, and
effectiveness of nursing care within PHC for these patients.

the articles had to be related to the development of nursing
services for MDs in PHC. The articles had to be published
between 2010 and 2021. After the initial search, 120
articles were identified. After removing duplicates and
selecting articles based on the selection criteria, 30 articles
were selected for further analysis. All articles were read and
analyzed by the authors of this article.

International experience in nursing care for musculoskeletal disorders in PHCP

Nursing care is a crucial component of PHC, as
nurses are often the first point of contact for patients
seeking health care services. MDs are the second leading
cause of disability worldwide, according to the WHO. Also,
many countries around the world have implemented PHC
programs that include nursing care for patients with MDs.
In the United States, MDs affect an estimated 54 million
adults and are the most common cause of severe long-term
pain and physical disability, according to the Centers for
Disease Control and Prevention (CDC) [14]. Also, in this
country, for example, the American Academy of Orthopedic
Manual Physical Therapists (AAOMPT) has developed a PHC
program that includes nursing care for patients with MDs.

The program focuses on early intervention and
prevention, with nurses providing education and support to
patients to help them manage their conditions and prevent
further injury. Nurses also work closely with physical
therapists and other health care providers to develop
individualized treatment plans for each patient [15].

In Canada, MDs are the leading cause of disability,
accounting for nearly one-third of all disability claims,
according to the Canadian Institute for Health Information
(CIHI). Also, The Canadian Orthopedic Nurses Association
(CONA) has developed a PHC program that includes nursing
care for patients with MDs. The program emphasizes
patient education and self-management, with nurses
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providing patients with the tools and resources they need to
manage their conditions effectively. Nurses also work closely
with other health care providers, such as physiotherapists
and occupational therapists, to ensure that patients receive
comprehensive care. In the United Kingdom, MDs are the
most common cause of chronic pain and the second most
common reason for absence from work, according to the
National Institute for Health and Care Excellence (NICE)
[16]. Also, in this country, the National Health Service (NHS)
has developed a PHC program that includes nursing care for
patients with MDs. The program focuses on early intervention
and prevention, with nurses providing education and
support to patients to help them manage their conditions
and prevent further injury. Nurses also work closely with
other health care providers, such as general practitioners
and physiotherapists, to develop individualized treatment
plans for each patient [17].

In Australia, MDs are the third leading cause of
disease burden, accounting for 12% of the total burden,

according to the Australian Institute of Health and Welfare
(AIHW). In addition, the Australian Primary Health Care
Nurses Association (APNA) has developed a Primary Health
Care Program (PHCP) that includes nursing care for patients
with MDs. The program emphasizes patient education and
self-management, with nurses providing patients with the
tools and resources they need to manage their conditions
effectively. Nurses also work closely with other health
care providers, such as physiotherapists and occupational
therapists, to ensure that patients receive comprehensive
care. Overall, international experience shows that nursing
care within PHC can play a crucial role in the care of patients
with MDs. By focusing on early intervention, prevention,
and patient education, nurses can help patients manage
their conditions effectively and prevent further injury.
Collaboration with other healthcare providers is also
important to ensure that patients receive comprehensive
care [18].

Nursing care in PHCP for musculoskeletal disorders in Japan

In Japan, nursing care for patients with MDs is
developing within the framework of the primary health care
system (PHCS), taking into account the peculiarities of the
national health care system and cultural traditions, with a
special emphasis on prevention and preventive measures, as
well as vaccination to prevent the development of chronic
MDs. One of the features of nursing care in Japan is that it
is carried out in close cooperation with doctors and other
health care specialists. Nurses actively participate in
planning and implementing patient treatment, as well as in
conducting preventive measures. Within the PHCS in Japan,
there is a nursing care system that provides assistance
to patients with MDs at all stages of treatment - from
diagnosis to rehabilitation [19-20]. A distinctive feature of
nursing care in Japan is its focus on the individual needs
of patients. Nurses strive to maximally take into account
the health and lifestyle features of patients when planning
and implementing treatment. In addition, home nursing
care is widely practiced in Japan, which allows ensuring
the continuity and quality of care for patients with MDs.
According to data from the Ministry of Health, Labour,
and Welfare of Japan, in 2019, there were over 33 million
people aged 65 and older in the country, accounting for
approximately 28% of the population. In 2020, there were
over 35 million people aged 65 and older, accounting for
approximately 29% of the population. According to a study
conducted in Japan in 2018, more than 50% of patients, and
in 2020, over 80% of patients with MDs received nursing
care under the Primary Care Support Program (PCSP) [21-
22]. According to the Japanese Orthopedic Association, in
2019, more than 30.000 certified nurse’s specializing in
the diagnosis and treatment of MDs were working in the
country. According to the WHO, Japan is one of the leading
countries in the world in terms of life expectancy and
quality of life of the population [23]. MDs are a common
health problem in Japan, affecting a significant portion of
the population. According to the Japanese Orthopaedic
Association, the most common MSDs in Japan include:
Osteoarthritis - a degenerative joint disease that affects
the cartilage that cushions the ends of bones. It is the most
common form of arthritis in Japan, affecting about 25 million
people, with the knee being the most commonly affected
joint; Low back pain - a common condition that affects the
lower back, causing pain and discomfort. It is estimated
that about 80% of the Japanese population will experience
low back pain at some point in their lives; Osteoporosis - a
condition characterized by a decrease in bone density and

an increased risk of fractures. It is estimated that about 13
million people in Japan have osteoporosis, with women being
more commonly affected than men; Rheumatoid arthritis
- a chronic autoimmune disease that causes inflammation
of the joints. It is estimated that about 1 million people in
Japan have rheumatoid arthritis; Shoulder pain - a common
condition that affects the shoulder joint, causing pain and
discomfort. It is estimated that about 30% of the Japanese
population will experience shoulder pain at some point in
their lives [24].

One of the most basic causes of MSDs in Japan is
excessive strain on joints and muscles due to an unhealthy
lifestyle, including insufficient fundamental energy, improper
nutrition, excess weight, and staying in uncomfortable
positions. One of the most common types of MSDs in Japan
is osteoarthritis, which affects about 15 million people. In
addition, Japan also has a high prevalence of other MSDs
such as inflammatory arthritis (such as rheumatoid arthritis
and psoriatic arthritis), fibromyalgia, ankylosing spondylitis,
and others. Due to the high prevalence of MSDs in Japan, the
development of nursing care in this area is one of the key
indicators of the country's healthcare system. One of the main
directions of nursing care development for MSDs in Japan
is prevention and preventive measures [20-24]. Nursing
services actively participate in educating the population
about a healthy lifestyle, proper nutrition, and physical
exercise, as well as conducting vaccinations to prevent the
development of chronic MSDs. A study conducted in 2016
on the effectiveness of nursing care within the PCSP for
patients with knee osteoarthritis showed that nursing care
within the PCSP contributes to the improvement of patients'
functional status and reduction of pain.

Additionally, a study conducted in 2018 on the
role of nursing care within the PCSP for patients with
Parkinson's disease showed that nursing care within the
PCSP contributes to the improvement of patients' quality
of life and reduction of the risk of complications. Another
study conducted in 2020 on the effectiveness of nursing
care within the PCSP for patients with hip fractures
showed that nursing care within the PCSP contributes
to the improvement of patients' functional status and
reduction of the risk of complications [22-25]. In Japan,
the "Community-based Integrated Care System" program
has shown its effectiveness in improving the quality of life
of patients with chronic diseases, including MDs [22]. One
example of the effectiveness of nursing care within the
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PCSP for patients with musculoskeletal disorders in Japan
is the "Nursing Care for Osteoporosis Patients" program.
This program was developed by the Japanese Society of
Geriatrics and Gerontology and is implemented within the
PCSP. The program includes comprehensive assessments of
osteoporosis patients, including evaluating the risk of falls
and fractures, and developing an individualized treatment
and prevention plan. Nurses play a key role in implementing
this program, as they conduct patient assessments, provide
advice on nutrition and physical exercise, and monitor the
effectiveness of treatment and prevention. Another example

is the "Nursing Care for Arthritis Patients” program.
This program was developed by the Japanese Society of
Rheumatology and is implemented within the PCSP. The
program includes comprehensive assessments of arthritis
patients, including evaluating the degree of pain and
disability, and developing an individualized treatment and
prevention plan. Nurses play a key role in implementing
this program, as they conduct patient assessments, provide
advice on nutrition and physical exercise, and monitor the
effectiveness of treatment and prevention [21-23].

Nursing care in PHCP for musculoskeletal disorders in the United States

In the United States, the Primary Care Services
Program (PMSC) has evolved to provide comprehensive care
to patients with MDs. Nursing care within PMSCincludes an
interdisciplinary team of healthcare professionals, including
nurses, physical therapists, occupational therapists, and
care managers. These teams work together to provide
patient-centered care that includes medical care, assistance
with activities of daily living (ADLs), rehabilitation, pain
management, mental health support, and social services
[26-28].

Approximately 54 million adults in the US suffer
from arthritis or other joint, muscle, and bone conditions.
According to a study conducted in the US, nurses comprise
around 60% of all healthcare workers who provide primary
care. MDs such as osteoarthritis, rheumatoid arthritis, and
osteoporosis are among the leading causes of disability
and reduced quality of life among the elderly population
in the US. These conditions often require long-term care,
including rehabilitation, pain management, and assistance
with basic ADLs. According to the Centers for Disease
Control and Prevention (CDC), MDs are among the most
common diseases in the US: Arthritis is the most common
cause of disability in the US, affecting approximately 58.5
million adults (23% of the adult population) [27]. The most
common types of arthritis are osteoarthritis, rheumatoid
arthritis, and gout; Back pain is one of the most common
musculoskeletal disorders, affecting around 80% of
adults. According to the National Institute of Neurological
Disorders and Stroke (NINDS), low back pain is the leading
cause of disability worldwide; Osteoporosis is a condition
characterized by weak and brittle bones. According to the
National Osteoporosis Foundation (NOF), about 10 million
Americans have osteoporosis, and another 44 million have
low bone density, which puts them at increased risk for
fractures; Fractures are a common injury: according to the
American Academy of Orthopedic Surgeons (AAOS), there
are an estimated 6.8 million fractures in the US each year.
The most common types of fractures are wrist, hip, and ankle
fractures; Soft tissue injuries, such as sprains and strains, are
also common: according to AAOS, there are about 2 million
sports-related soft tissue injuries in the US each year [28-29].
The PHC system in the US is a fragmented and complex
system involving multiple payers and service providers.
The system is primarily funded through Medicare, a joint
federal-state program that provides healthcare to low-
income individuals, including the elderly and disabled.
Despite the complexities, the PMSC system in the US has
made significant progress in providing comprehensive
care to patients with MDs. The system focuses on patient-
centered care, with an emphasis on improving quality of
life and maintaining independence. Preventive measures
are an important aspect of managing MDs in the US. These
measures include vaccination, regular physical exercise,
fall prevention strategies, and weight management [29].
Vaccination against influenzaand pneumococcal infection

is recommended for the elderly to prevent complications
that can exacerbate MDs. Regular physical exercise and fall
prevention strategies help reduce the risk of joint injury
and disability, while weight management helps alleviate
pressure on joints. According to data from a 2018 study,
nurses play an important role in the treatment and recovery
of patients after musculoskeletal surgeries, with more than
70% of patients requiring nursing assistance in the first 6
weeks after hospital discharge. Additionally, a 2019 study
found that nurses working in primary care settings often
encounter patients suffering from back pain and other MDs,
and that nurses with specialized training in musculoskeletal
care can effectively diagnose and treat these patients [27].
The study also showed that more than 90% of patients who
received treatment from such nurses were satisfied with
the quality of care provided. It is also noted that nurses
can effectively help such patients using a comprehensive
approach that includes medication, physical exercise,
and other treatment methods. According to a 2020 study,
nurses working in industries related to physical labor often
encounter patients suffering from musculoskeletal injuries,
and that nurses can effectively help such patients using
injury prevention and rehabilitation programs [25-29].

A 2021 study found that nurses can effectively
help elderly patients with MDs using a comprehensive
approach that includes medication, physical exercise, and
other treatment methods, and that nurses can help such
patients maintain independence and improve their quality
of life. Nursing care programs for patients with MDs in the
US include: The Arthritis Foundation's Self-Help Program:
This program provides education and support to patients
with arthritis, including information on physical exercise,
pain management, and medication; The American Physical
Therapy Association's Movement is Medicine Program: This
program promotes physical activity as a way to prevent
and treat MDs, including back pain, osteoporosis, and
arthritis; The American Association of Nurse Practitioners'
Orthopedic Care Program: This program provides education
and resources to practicing nurses who care for patients
with MDs, including information on diagnosis, treatment,
and rehabilitation.

Overall, nursing care plays an important role in
the treatment of MDs in the US, and it has been shown
that PMSCs are effective in improving treatment outcomes
for patients with these disorders. Nursing care programs,
such as those listed above, provide education, support, and
resources to patients and healthcare workers, helping to
improve care and treatment outcomes for people with MDs
[30].
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Nursing care within the PHCP for the care of patients with MDs in Poland

Nursing care for patients with MDs in Poland
is developing in accordance with European standards
and recommendations from the WHO. Special
attention is paid to improving the qualifications of
nurses, implementing evidence-based practices, and
interdisciplinary collaboration [30]. One notable aspect of
the development of nursing care in Poland is the creation
of specialized departments and clinics for the treatment
and rehabilitation of patients with MDs. These facilities
provide comprehensive care, including physiotherapy,
occupational therapy, medication therapy, and surgical
treatment. In addition, Poland has a PHC that provides
access to preventive measures and early diagnosis of MDs.
A particular focus of nursing care development in Poland
is prevention and vaccination. Nurses play an important
role in conducting vaccinations against influenza and
other infectious diseases that can exacerbate the course
of MDs. They also participate in educational work among
the population aimed at promoting a healthy lifestyle and
preventing injuries to the musculoskeletal system [21-25].

According to the National Health Fund in Poland,
MDs are one of the most common reasons for seeking
medical help in the country. In 2018, MDs were the main
cause of disability in Poland, accounting for 39.2% of all
cases of disability. MDs in Poland are more common among
women than among men. According to a study conducted
in 2018, women in Poland are more likely to report
musculoskeletal pain and disability than men. The most
common MDs in Poland are lower back pain, osteoarthritis,
and neck pain. According to a study conducted in 2019, the
prevalence of lower back pain in Poland is estimated at
about 60%, and the prevalence of osteoarthritis is about
20%. The prevalence of MDs in Poland increases with age.
According to a study conducted in 2019, the prevalence
of musculoskeletal pain among older adults in Poland
is estimated at about 60% [31]. In 2019, MDs were the
second most common reason for seeking medical help in
Poland, accounting for 17.5% of all outpatient visits.

Nursing care is a crucial component of the treatment
of MDs in Poland. Some key aspects of nursing care for
patients with MDs in Poland include:

e Assessment and diagnosis: Nurses play an
important role in assessing and diagnosing MDs in Poland.
They use various tools and methods to assess patients’
symptoms, physical functions, and quality of life.

e Patient education: Nurses conduct patient
education for patients with MDs in Poland on various
topics, such as exercise therapy, pain relief, and medication
use. They also provide recommendations for lifestyle
changes that can help improve patients' symptoms and
overall health.

e Exercise therapy: Exercise therapy is a key
component of nursing care for patients with MDs in
Poland. Nurses work with patients to develop individual

Conclusions

Nursing care is crucial in managing MDs
within PHC, with international experience emphasizing
early intervention, prevention, and patient education.
Collaboration with other healthcare providers is also
essential. In the US, Japan, and Poland, nursing care for
MDs is developing according to national healthcare systems
and cultural traditions. Japan focuses on prevention, while
Poland has created specialized departments for treatment
and rehabilitation.

exercise programs that meet their specific needs and goals.
They also provide recommendations for proper technique
and safety measures [29].

¢ Pain management: Nurses play an important role
in managing pain for patients with MDs in Poland. They
use various methods, such as medication administration,
heat and cold therapy, and massage, to relieve patients'
pain.

¢ Rehabilitation: Nurses are involved in the
rehabilitation of patients with MDs in Poland. They
work with patients to develop individual rehabilitation
plans that meet their specific needs and goals. They also
provide recommendations for proper technique and safety
measures.

¢ Collaboration with other healthcare professionals:
Nurses collaborate with other healthcare professionals,
such as doctors, physiotherapists, and occupational
therapists, to provide comprehensive care to patients with
MDs in Poland. They communicate regularly with these
specialists to ensure that patients receive coordinated and
effective care [30-32].

Nursing care provided through the PHC system in
Poland has been effective for patients with MDs. A study
conducted in 2018 showed that a nurse-led intervention for
patients with knee or hip osteoarthritis in Poland resulted
in significant reductions in pain, physical function, and
quality of life compared to usual care. The intervention
included patient education, exercise therapy, and pain
relief. Additionally, a study conducted in 2019 showed that
a nurse-led intervention for patients with lower back pain
in Poland resulted in significant improvements in pain,
disability, and quality of life compared to usual care. The
intervention included patient education, exercise therapy,
and cognitive-behavioral therapy [27].

The Polish Association of Nurse Practitioners and
Nurse Midwives has developed a program called "Nursing
Care for Patients with MDs," aimed at improving the quality
of care for patients with these disorders. The program
includes training for nurses in evidence-based methods
for assessing, diagnosing, and treating MDs. The Ministry
of Health in Poland has implemented a program called
"Rehabilitation in the Primary Health Care System," aimed
at improving access to rehabilitation services for patients
with chronic diseases, including MDs. The program includes
training for PHC nurses in rehabilitation methods and the
provision of rehabilitation services in PHC facilities [21].

Overall, nursing care for patients with MDs in
Poland is focused on providing individualized, evidence-
based care that meets patients' specific needs and goals.

Nurses work closely with patients and other
healthcare professionals to develop comprehensive care
plans that promote optimal health and well-being [29-32].

Nursing care within PHC can improve treatment
outcomes and help patients manage their conditions
effectively. However, continuous improvement and
adaptation to changing healthcare needs and environments
are necessary. Integration of new technologies, ongoing
research, and evidence-based practices are crucial to
ensure high-quality and safe patient-centered care. The
development of nursing care for MDs within PHC in these
countries reflects a global trend towards integrating
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Tipek-Kumbl1 annapamblHblH aypy/aapsl 6YKia asemde deHcaynblk 60lbIHWA Ke mapaaraH Macese 604bln mabwuliadsl dcaHe 01apIblH
mapanybl kenmezeH eadepde, coHblH iwinde KasakcmaH Pecnybaukacbinda da apmuin Keaedi. bya aypyaap adamHulH emip cypy canacsiHa
JicoHe KyHOeaikmi ic-opekemmepdi opbiHOay Kabinemine atimapavikmatl acep emyi mymkin. Condati-ax, 6y deHcayablk cakmay KblamemiHe
dezeH Kajcemminikmiy apmyblHa aavin keaeol.

Bya wony makanacel Kazakcmanda, Kanonusioa, Amepuka Kypama IlImammapuinda scame Ilosvwada mipek-KuMmbla annapamet
aypynapblHa MeOUYUHANbIK-CAHUMAPbLK AAFAWKbLL KOMeK 6ardapaamanapel weHbepinde metiipeepaepoiy kemeaiH dambimydel 3epmmeyze
apHaarau. llloay ywin maakbliauFraH mMakaiaiap 04apoblH makbipbinka calikecmiel Hez2i3iH0e mandanovl, i30ey mek 2010-2021 xcvindap
apa/biFbIHOA HCaApUSAAHFAH 3epmmeysepMeH wekmeoi.

Tipek-Kumblia sicylieciHiy 6y3blibicmapbl KOHMekcminde mellipeep Kymimi Haykacmapdbly cCuMnmMomMoapsiH 6aranay, ayslpcblHydbl
JiceHidemy, JammblFyAapFa KeMeKmecy dicaHe Haykacmapobl e3iH-e3i Kymy mypasbl 0Kblmy CUsSKMbl apmypai mancslpmanaposl Kammybl
MyMKIH. Tipek-Kumbla JicylieciHiy aypyaapbimMeH ayblpambsiH HayKacmaposl Kymyae apHaAFaH aArauKbl MeOUyuHaIbIK-CAaHUMAapblK KOMeK
6ardapaamacsl asceliHoa meliipzepaik Kemekmi dambimy 0eHcayablK caKkmay KblaMemiH jcakcapmyodbsly Kypamoac 6eizi 601bin mabwslaadsi.

TytiiH ce30ep: MeOUYUHANbIK-CAHUMAPbIK AAFAWKbI KOEMEK, MIpeK-KUMbL JCYleciHIH aypyaapbl, #yMcak miHdepdiH sdcapakammapebl,
Meliipeepaik KoMeK, OHaamy.

Pa3BuTHE CECTPUHCKOM CJ1Y>K6bI IPH 3a60/1€BaHUAX ONIOPHO-ABUraTe/JIbHOr0 annapaTa B IepBUYHOMI
MeAUKO-CAaHUTAPHOM MOMOLIU
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Pe3ome

3a6os1e8aHuss 0ONOpHO-08uU2aMeAbHOU CcUcmeMbl SI8ASIHOMCS paACNPOCMPAHEHHOU npobsemoll 300posbsi 80 8cem Mupe, U UX
pacnpocmpaHeHHOCMb y8eauvus8aemcs: 80 MHO2UX CMpaHax, ekaw4as Pecny6auky KazaxcmaH. 9mu 3a6o0s1esanust Mo2ym 3HA4umesnbHO
8/1USIMb HA KA4eCMeE0 HCU3HU Ye/108eKa U e20 CNOCOOGHOCMb 8bINO/HAMb NOBCEOHE8Hble 0esimebHOCMU, YMo NpU8ooUum K 8bICOKOMY CNpocy
Ha ycayau 30pagooxXpaHeHusl.

/JlanHasi 0630pHAsi cMambsi NOCBsIUeHa U3y4eHU0 80NPOCO8 paz8umus NOMowu MeUYUHCKUX cecmep 8 paMKax Npozpamm nepeuvHoll
MeQUKO-CaHUmMapHol nomowu npu 3a60/1e8aHUsiXx 0NopHo-deuzameabHo20 annapama 8 Kazaxcmawe, fnonuu, Coedunennvix limamax u
Tosvwe. /a5 0630pa 6bi1 npogedeH cucmemamuveckKull NOUCK, KOMopblll 02paHUYUBA/CS UCCAe008AHUSAMU, ONYOAUKOBAHHbIMU 8 Nepuod ¢
2010 no 2021 200wL.

B konmekcme 3a6o0.1e8aHuti onopHo-08U2ameabHOU cUCmeMbl CECMPUHCKASI NOMOWb MOXCEm 8KAI0YAMb 8 cebsl pazAudHble 3a0a4u,
makue Kak OYyeHKa CUMNMOMO8 nayueHmos, npedocmassieHue 60/1eymoJieHus, NoMowb 8 (PU3UYeCKUX ynpajcHeHusx U npoceeujeHue
nayuexHmos no eonpocam camoyxooa. Pazeumue cecmpuHckoti noMowu 8 pamMKax npo2pammel nepeuvHoll Meuko-caHumapHol NnomMowu 01
yxooda 3a nayueHmMamu ¢ 3a60/1e8aHUSIMU ONOPHO-08U2AMENbHOU CUCMeMbl A6/151emcsi Heomsemaemoll cocmasasrowell yayuueHus ycaye
30pagooxXpaHeHus.

Katouesbvle caoea: nepsuyHas MeouKo-caHuMapHas NOMoujb, 3a601€8aHuUs ONOPHO-08U2AMeAbHO20 annapama, mpagmbl MAeKux
mkaHetl, cecmpuHcKull yxod, peabuaumayusi.
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Wony makana

Kapnasibabl TYHHE/Ib CHHAPOMBI MEH CT€HO3/ bl IMTAMEHTHUTTIH, JaMybl
apacbIHAAFbI 6alJIaHBIC: OAe0U L0y
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Tyitlinaeme

Kapnaabdbl myHHe b cuHOPOMbL dHcaHe CMeHO030bl AU2aMeHmummep K010blH NAMO102USIAbIK HaFdaliiapsl 601bin Mabblaadsl HcaHe
KOJ1 XUpypablHa Jcy2iHydiH eH ken mapaaraH cebenmepiHin 6ipi 601bin mabwvlaadsl. Kapnaabosbl myHHeAb CUHOPOMbL — 6ine3iK 6YblHbIHbIH
deHeelliHOe2i OYKKiw mop/bl 6alinaMm apKblabl OpMAaHFbl HCYUKEHIH KblCblaybl. An cmeH030blK AueameHmum, 63 KezeziHde, caHObIK uinziul
CiHipdiy A-1 cakuHabl 6alinamMbl APKbLIbLL KbICbIAYbIHAH MYbIHOAFaH dHcardall 60bin mabblaadsl. Ko xupypausicblHa KHcy2iHy HcaHe HaHa
KAUHUKA/bIK 3epmmeysep ke3iHde cmeH030blK 6atinam KabblHybl HayKacmapoa kapnaasbdsl MyHHEAb CUHOPOMbIH eMOe2eHHeH KelliH jcui
0pbIH anambulHObIFbL 6alikaadbl, an KepiciHwe dcardatl cupek ke3decedi. CoHOali-ak KHcui eki namos102usiHblH 6ip me32inde damybl sHcardatiiapsl
601a0bL.

Byn adebu wosydblH asmopaapvl amaamblul MAaxbipbin  60UbIHWA 2eHEMUKA/bIK, 2UCMO/102UsAbIK, OUOXUMUSIbLIK JicaHe
KAUHUKA/bIK 3epmmeynepoliy, HamudiceaepiH KaMmumuiH Ko/ixcemimdi 3amaHayu aknapammol 3epmmey apkblibl KOAObIH eKi mypai
namo.102usicbl apacbiHOarsl 6ailIaHbICMbIH cebebiH aHbikmayra muipbicmbl. Web of Science, PubMed, Cochrane Library scaHe Google Scholar
depekKopaapblHda i30ey KHcyp2izinoi.

Asmopsaap kapnaabdbl MyHHeAb CUHOPOMbI MeH CMeHO030bl Au2aMeHmummep apacsiHoa 6ip maHOI batiiaHvic 6ap, OHbIH wiHOe
yKcac kayin-xamep ¢pakmopaapuviHda, 6iiek 6ailiamvl 60camuvlAFaHHAH KelilH K0/10bIH uiaeiw CiHipaepiHiy KO3Fa/ay MeXaHUu3MiHiH e3zepyi,
Kapna/avobl 6aii1amMOarsl YKcac 6UOXUMUSIILIK JCIHE 2UCMO.102UsLIbIK 632epicmep 601ybl, eki hamoJio2usda Koa0blH miHdepiHde, coHdati-ak
MyHOall Haykacmapda 6ipdeil zeHemukablK Mapkep/1epdiH 601ybl cekiadi 6atinaHvic 6ap dezeH KOPbIMbIHObIFA Keaoi.

TytiH co30ep: KapnaabObl myHHeAb CUHOPOMbI, CMEHO30bl AU2AMEHMUM, KO XUPYP2USICHL.
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Kipicne

Kapnanpael TyHHesnb CHHJAPOMBI (KapHasb/bl
kaHasn cuHapoMmbl, KTC) - 6ine3ik apKblibl 6TETIH Ke3je
OpTaHFbl KYHKeHiH KbICBIybIHAH Maiza 60JaThIH
narosiorusa. K/MHMKa/JBIK TypAe KOJIJaFbl aybIPCHIHY,
yIo, IIAHILY, aJJIOAUHUS KoHe caycaKTapZAblH OyrinyiHiH
6oJsiMaybl 6atikanazbl [1,2]. Binesik kaHanbl - MeAHaIbABbI,
OYHipJIiK ’KoHe apTKbl >KaFblHaH Oijie3ik cylekTepiMeH,
ajJakaH JKaFbIHaH OVKKim ciHipjepai ycrayureiMeH
IIEKTeJITeH aHAaTOMUSIIBbIK Ty3ijsic. ToFbI3 OYKKim ciHip
»KOHe OPTAHFbI )KyHKe 6isie3ik TyHHe i apKbliabl eTefi [3].
XKanner nonynanusaga KTC xwuiniri 1%-gan 5%-ra geitin
ayeITKubl. KTC epsepre KaparaHja olesjepze XKui
Ke3szeceji, afiesiep MeH epKeKTepAiH apakaTbliHachl 3:1
[4-6]. Xupyprusiiblk, emey Oy/1 MaTOJOTUSHBI eMJEYAIH
eH THIMZI ofici GoJsiblll caHaMaAbl >KoHe OYKKilITep.i
yCTayllbIHbl KeCyZeH Typajbl. bya opictiy Herisri
KeMILTiKTepl - >KYABIPBIKTBI XYMy KYLIiHIH TeMeHJeyl
J)KoHe OTaZlaH KeWiHri ThIPTBIKTbIH, aWMafFblHJA Y3aK
aybIpchIHyAbIH, Gosybl [7,8]. KoHcepBaTuBTI  emzey
azicrepi, COHBIH, imiHge KOPTHUKOCTEPOUATApPAbIH
WHBEKIMSCHI Ie KOoJIAaHbLIaabl [9].

Oebu MaJliMeTTepre colKec KapnaJb/bl TYHHEb
CHHJPOMBIH eM/iey/ie KOHCepBAaTUBTI eMHIH OH HOTHXecCl
80% »xeteni [7,8]. Ence ZJ. (2015) et al. manimeTrTepi
6oubiHIa KTC-bIH XUPYPrUsIbIK eMAeyaiH caTTiIiri 95%
xeTeJi, asl KalTasaHy Kaymi 7-20% kypanet [10].

CtreHo3apl JjurameHTUT (HoTT aypysl, "wmepTtie
caycak', CJI) - uinrimr ciHip MeH OHBIH peTHHAKYJSAPJIbI
KbIHAMIIACBIHbIH, 9He Al cakuHa Topi3Ji 6alJlaMbIHBIH
AuaMeTpiHiH coMKec KeJMeyi HOTHXKeCiHZe malja
6os1aThIH aypy [11]. By kaFaal 3aKbIM/Ja/IFaH CayCaKThIH

Jdjicreme

Byn one6u mouayablH, aBTopJsapbl  Web  of
Science, PubMed, Cochrane Library »aHe Google Scholar
JlepeKKopJiapblHAa  i3pey  oxkyprisingi.  MasimetTep
’KUHAKTay OaphICbIHJA 3epTTey Ke3eHiHiH TepeHAiri
GoMBbIHIIA IIeKTey jacaaMazpbl. Loy 6apbIcbIHAA JKaITbI
caHbl 273 aebueT ko3i TabbLbIN, Kelin Tek KTC men CJI

Kapnajbabl
dakTopapsbl

O/iebueTTepre coliKec, eKki MaTOJIOTUSHBIH, Ja Kayin
daxTopsiapbl kebiHece ac, KbIHbBIC, 3aT aJIMacy aypyJap,
apTepUsI/IbIK TUIIepTeH3Us, KaHT AuabeTi, JUcIunueMus,
TUIIOTUPeOn3, OyHpek KeTKijnikci3ziri, peBMaTUKaBIK,
aypyJsiap, TeMeki wiery 6osbin Tab6buiagel [15,30-36].
Jerenmen keWb6ip 3septreywinep CJI-TiH JgamMyblHa
elIKaHJall Kayin ¢akTopJiapel acep eTnen i jen caHan/ bl
[37]. Ex maHBbI3ABl daKTOpJapFa HAyKACTbIH >Kachl JKoHe
oMeJs1 :KbIHBICHI 3kaTa/ibl [25,38-40]. KockiMila co3blIMaIbl
aypysapbl 6osMaca ga KCT-meH epJiepre KaparaHja
oMengep »xwui aybipazabl [41]. CanbicTbipMasibl TYpAe
HayKAaCTbIH GOMBIHBIH GUiK 60J1ybl OCbl ATOJIOTUSJIAP/bIH
JlaMyblMeH  0GallJIaHBICBIHBIH a3  eKeHJIri  Typasbl
MasimeTrTep 6ap [39]. KenTereH 3epTTeysep KaHT
nuatetinge KTC »xene CJI pamy KaymiHiH Kofapbliaybl
Typasjbl aiTajpl, 2 TUNOTI KAaHT AuabeTiMeH ayblpaTblH
HayKacTap/a laMy KayIi >koFapbl 6011 kesiefi [30,33,42-
51]. KybikacTbl 6e3iHiH KaTepci3 TUIepIIa3UsIChIHbIH,
6osybIMeH Je 6ainaHbic aHblKTasraH: CJI »xkone KTC
JIMarHO3bl KOWBLIFAH HayKacTapAa KyblKacTbl 6e3iHiH
KaTepci3 runepniasvacbiblH JaMy Kayni 1,31 ece eckeH
[42]. ATanMblll KOJ1 NaTOJIOTUsAIAPbIHbIH aMUJI0NU1036eH
GailyiaHbicbl Ja OGesrini [52-54]. ['UCTONOTUSIIBIK
TYpPFbIJJaH aMUWJIOW/J, TaJlUbIKTapbl TiHHIH 6eTiHAeri,

TYHHEJ/Ib CHHAPOMbI MEH

"mepryiMmeH" HeMmece 6iTesnyiMeH, KeHJe  aybIPCBIHY
CUHZApPOMBIMeH 6ipre xxypeai [12], CHHIpOM/bI aJIFall PeT
HotTt 1850 butel cunattarad [13]. CJI Ko XUpypreiHa
Gapy/blH eH KoIl TaparaH ce6e6i 60JIbIN TOPTIHII OpBIHAA
opHanackaH [14]. Xui 3apjan mereTin »keTekIui caycak
6osbin caHanagel (70%) [15]. Xupyprusiablk, emgey Al
CcaKyHaJIbl 6aiylaMAbl allbIK, TYp/Ae HeMece Tepi apKblJibl
JUCCeKIMAAaH Typaabl [8,11].

Castellanos J. et al. (2015) meH Jacobs J.W.
(2009) wmoasimerTepi 6o¥biHmEA, CJI TepanusicbiHAA
KOPTUKOCTEPOUATAPABI KOJIZJAaHY/bIH, )KeTicTiri 69% xeTyi
MYMKiH [16,17]. Byx petTe, Flensted F. et al. (2021) 2 »xbL1
iminge 61%-1a KOPTUKOCTEpPOUATAp/Abl KOJJaHFaHHaH
keiiin CJI KalTasaHy »uisirin 6akpLiarad [18]. Fiorini H.J.
et al. (2018) aWtybinma, CJI-Ti KOHCEpBATUBTI eM/leyMeH
caJIbICThIpFaH/[a XU Py PTUsLIbIK eM/Iey/IeH KeliH KalTasaHy
KayTNiHiH albIpMallbUIbIFbl 29% Kypaiabl. XUpPYPrUAJIbIK,
emzeyaiy TuiMiniri 83%-ra xxetefi [19].

YakbIT eTe KeJje Aopirepjep MeH 3epTTeyliiiep
KTC men CJI-TiH 6ip yakpITTa maiijja GoJIaTbIHBIH alTa
6actazbl [20-25], :xoHe [9HeKTi TypAe maija 60JIybIHbIH,
OadyaHbicblH  OadKagbl. KTC-HaH  keHiH, acipece
XUPYPTrHUsJIBbIK eMAeyaeH Kerid CJ1 gamysl xKui 6alKaiaabl
[26-29]. Anaiifa, 3epTTeyluijsiep eKi TypJii NAaTOJOTHUSIHbIH,
©3apa 6ai/IaHbICbIHBIH ce6e6iH aJ1i aHbIKTaFaH KOK,

94e6u wmoayablH Makcatel - KTC wmen CJl

apacblHAaFbl 6allJIaHBICTBI ~ 3epTTereH KeITereH
KJIMHUKAJBIK, TUCTOJIOTUSIBIK, reHeTHKaJbIK,
3epTTeysiep/iiH HOTHKesepiH KyHesey, ocbl eki KoJ

NaTOJIOTHUSICHIHBIH, ©3apa OaiyiaHbICbl MeH e3apa JaMmy
ceGelnTepiH aHbIKTAY.

KaTbICTbl KJMHUKAJbIK, TUCTOJIOTUSJBIK, FeHETHUKaJbIK,
3epTTeyJiep/iH HITHXKeJepi FaHa ipikTesin anabiHbim, 102
o/ebueT ke3i capanmanzpl. CoHjali-ak 6yJ1 9/1e6u 1mosayga
eki >kyHesi ImosyaH >koHe Oip MeTa-TajzaysnapAaH
aJIbIHFaH JlepeKTep/i e KAMTbUIbL.

CTE€HO3/Jbl JIMTAMEHTHUTTIH, JaMy Kayin

MaTpula illiHJeri HyKTe HeMece JaK CeKijAi weriHjinep
TypiHZe 60J1aibl. IMMyHOTUCTONIOTUSJIBIK 3epTTeyJiepre
catikec, 6ys1 ATTR xoHe Afib amuionpl 601611 TabbLIaLbI
[55]. Kanmongpik Uotani K. et al. (2007) K01 naTo/10THUSICHI
MeH aMWJIOWJ03/blH JaMybIHbIH TpaHcTUpeTHH 107Val
60J1ybIMeH OalJIaHbIChIH aTal eTeAi [56].

Mykonosincaxapugoszap TipeK-KUMbLJI
annapaTblHbIH, KepiHicTepiMeH Je TaHbIMaJd. 4 TUITI
Myxkononucaxapuzo3 (Mopkuo cuHfgpombl), 1 Tunti
Mykonosvcaxapuzios (Iypsnep cunzapomsl), 2 THOTI
MyKOIOJIMCaxapu/io3 (XaHTep CHUHAPOMBI) KJIWHUKAJbIK,
TypZie GipJieckeH KOHTpaKTypaJjapAblH AamybiMeH, RNC-
meH, CK-nen, Kunb Tapi3al keyjie KybICBIHBIH JJaMybIMeH,
»kaMmbac Auciia3usacbIMeH KepiHic Tabagpl [57]. 3 Tunti
MyKOTIOJIMCaxapHU036€eH aybIpaThIH HAyKacTa 6ieKTiH eki
»*aKTbl KTC >xoHe CJI-ke 8 caycaKTbIH ylIbIpaybl KaFaibl
6esrini [58].

KTC-upiH, CJI-TiH  xKoHe  KOJJABIH  Gacka
NaTOJIOTHAIAPBIHBIH KalHTa JaMybIH/AAFbl UbIK, Oy bIHBIHBIH,
apTPOCKONHUACBIHBIH, poJii KbI3bIKTEL. bypbiH KTC HeMece
CJl paMy Tapuxbl 6ap HayKacTapia WbIK OybIHBIHBIH,
apTPOCKONHUSCBIHAH  KeHiH  6GapsblK  »Kafjaigapna
KauTasaHysl 607561 [59].
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KTC men CJI-Tig Kayin ¢akTopsapblH 3epTTereH
3epTTeyJiep/liH HOTIKesepi GOWbIHIIA 6acKka Myliesaep
MeH JieHe JKyHeJslepiHiH aypy/apblH KaMTHUTBIH €Ki

Kapnasbabl TYyHHE/Jb CHHAPOMBbI MEH
0alJIaHbICHI

KTC-biHbIH famybl HayKacTa CJI maiizia 601FaHHaH
KeliH 6Gallkangpl. Ajaiiga 6ip caycakka KapafaHza
GipHelle caycaKTap/JblH KaTap 3aKbIMJAalybl Ke3Jecesl.
Haykacrapsa ocel mnaTosorustiapAblH,  6ip Mesringe
naiiia 6oy ckafFfjaisiapel fa opblH anazabl [20-25, 60].
Garti A. et al. (2001) CJI 6ap xoHe KTC KJIMHHUKAJBIK,
Gesriyiepi 0K HayKacTap/a OpTaHFbI KyHe KYMBICbIHbBIH,
KigipiciHiy kofapplLiay kuinirin 6arasay GoHbIHIIA
3epTTeysiep Kyprisingi. 3eptrenrengepaiH  50%-xaH
acTaMbIH/JIa OPTaHFbl XKYWKEeHIH JUCTalbJbl KO3FaJITKbILI
Kigipiciniy »xofapplLiaybl 6ailikanjbl. Bysn e3 keserinze
eKi MaToJIOTUSIHBIH JaMyblHbIH ©3apa Oal/laHbICbIHbBIH,
MyMKiHzirin kepceteani [61]. Lo Y.C. et al. (2023) ockl
TaKpIpbIll OOMBIHIIA MeTa-Tajljay >KoHe >XyHesi wLIoay
kyprisin, xoHe CJI wbiHbIMeH e KTC-Ha KaTbICThI
XUPYPrUs/IbIK eMJeyAeH KeHiH mnaija 6GosaAbl JereH
KOPBITBhIH/bIFa KeJifii (koapounuenT=2,67; 95% U 2,344-
3,043; p<0,001). CoHbIMeH KaTap, aBTOpJiap KapmaJb/bl
6adysamMAbl 60caTygaH kedid CJI ;aMy MexaHU3Mi TypaJsibl
6esrini 6ip mikipre kesreH koK. Erep 3akpIMJaHyJbIH
JIOKQ/JIU3alUAChl Typajbl aWTaTbIH 060JICaK, OJIap/bIH,
MaJliMeTTepi 60MbIHIIa, CJl faMybIHaA eH, ce3iMTal GipiHLIi
caycak, cofjaH KeHiH yuiiHmi *koHe TepTiHLI caycakTap
ekeHi 6enriai 6oaab1 [40]. KTC-biH xefies1 eMiey coTiHeH
6actan CJI-Hbl JaMblyblHa [JeHiHri yaKbIT apaJsibIFbl
opTa ecenmeH 6 aiabpl Kypazabl [27,40,62]. Kebinece
eki maTosiorus Ja MUICUJIATpeanbAbl MNaiAa 6osafAbl
[23,25,29,63].

KTC onepanusceiHad kedin CJI maia 60JIybIHbBIH,
BIKTUMaJ ce6e6i 6ykkimTepai ycraymwbl 6aitaMblH
@XbIpaTyfaH KeWiH OYkkill  ciHipsiepAiH — Kosrany
MeXaHU3MiHiH e3repyi 6oJibin Tabbuiagbl [64]. CoHpai-
aK, Kapna/b/bl 0aisiaMJbl XUPYPTHUSJIBIK, JHUCCEKIUsIAY
TexHuKkacbl CJI gamybiHa acep eTyi MyMkiH: KTC-biH

NaTOJIOTHUSTHBIH, Kayill GaKTOp/IapbIHbIH 6achIM KeMIIiJIiri
Gipaei.

CT€HO34bl JIMTAMEHTHUT /JAMYbIHbIH 6©3apa

XUPYPrUsiblK, emaeyaeH kedin CJI pamy KaymiHig
JKOFapbliaybl Kaphajb/Jbl 6GaillaMblHaH 6acka 6ijeKTiH
JAUCTaNbAbl daclusachkl KOChIMIIA GeJIiHreH HayKacTapja
)KOoFapel 6Goszabl. Bysn opeker Oykkim ciHipaig Al
GallslaMblHA eHy OYpBIIIbIHBIH ©3TepyiHe >X9He OChbl
allMakTarbl YiKesicTiH JoWeKTi »KoFapbliayblHa oKesefi
Jen caHajsajbl [65,66]. JHAOCKOMUAABIK MKOHE allblK,
LIBIFAPBLIBIM CUAKTBl 6acKa XUPYPrUsIBIK 9AicTepAl
caJbICTBIpFAH Ke3Je, JepeKTep allblK TeXHUKaAaH
KeliH otajaH kedinri CJI pgaMy  KaymiHiH >KOoFapbl
ekeHiH kepcetefi [37,67]. Nosewicz ]. et al. (2019)
9H/IOCKONIUAJIBIK, dJiCIeH ca/JbICTBIPFaHJa oHesjephe
allbIK >KacajfaH penuszeH keiin CJI maiija 60JybIHbBIH
J)KOFapbl KUIJIIriH, 6ipaK 3HJOCKONMUSJIBIK peJu3ieH
kellin CJI epkekTepze kui Ke3geceTiHAiriH atagpr [68].
BykkilmTepi ycrayubl 6ejireHHeH KeliH oTaZilaH KeHiHri
acKbIHyJIapAblH, COHbIH imwiHge CJI JaMybIHbIH, as/blH
any opekerTepi 6osabl. Lluch kapnanbjbl 6ailsiaMHbIH
y3apTy »Kalsibl cumaTTaraH [69]. Anaiina, api Kapalfbl
3eprreynepfe 6yn apic TKC oraceiHan kedin CJI gamy
JKUiJliriHe acep eTneiTiHi aHbIKTanAbI [70].

Keitne KTC »xoHe CJI 6ip Me3ringe Jgamybl eki
HeMece YIII eceJleHTeH OPTaHFbI XKYWKeHIH aHaTOMUSIBIK,
aybITKyJapAaH TyblHAauabl [71]. Conpaii-ak, KTC >xonHe
CJI, conpaii-aK, «Tpurrep 6inesik» cCUSKTHI iecne »afFgan
peBMaTHKaJIbIK TYHiH 60JIybIH, CAHOBUSIHBIH, JIMTIOMaJIaphbl
MeH ¢UGpOMaNapbIHbIH GOJYbIH TYABIPYbl MYMKiH [72-
77].

KTC-b1H XUPYPTUSJIBIK,
GalJlaMbIHBIH ~ JAMCCEKIUACBIHAH Typasabl. CoHpal-ak
XUPYPTUAIBIK ~TeXHUKaJaFbl KeW6ip epekuesikTep
CTeHO3/bl GalaMJap/blH, AaMybl YUIIH TpUrrep G0JIybl
MYMKiH OVKKIiIll CiHip ammapaTbIHbIH KO3FaJbICTAPbIHbIH,
MeXaHHMKaCbIHa aHBIK 9Cep eTefi.

eMmJiey 6inesik

Exi MaTOJIOrUAHBIH APpACbIHAAFbI 6al7lﬂal-lbICT]>Il{ TUCTOJIOTUAJIBIK Herisaemeci

Kapnanpapl KaHanja TOFbI3 OGYKKill ciHipMeH
CyOGCHHOBHAb/bI JI9HEKep TiHIMeH KopuIaJIiFaH
OpTaHFbl XKyHke 6ap. CoHjal-ak, KapmajabJbl KaHaJJa
paguangpl G6ypca 6ap, on 1-mi caycakKTblH Y3bIH
OYKKilliH >KoHe KasfaH CiHipJepAl OpaWTbIH IIBIHTAK
6ypcacbl 6ap. llIeiHTaK 6GypcachblH OYKKill ciHipaepnaeH
MHUKpPOBACKYJISAPJIbl KOJUIAareHAl JUHAMUKaJBIK CiHipy
)kyHeci (MVCAS) fen aTasaTbelH 60pHbLIJAK apeoJisipJibl
TiH GeJin Typajbl. By »ky#e HeriziHeH VI TunTi KoJ1areH
Ta/lIIbIKTapblHAaH TypaTblH 3, 4, 5 alMaKTapblHJAFbI
OYkKil cinipsiepai Koplian TypfaH y3Jikci3 KosiareH
KYpPbUIBIMBI  60JibIN  Tabbli1ajbl [3]. CyGcMHOBHABABI
JloHeKep TiHiHIH aphIK *oHe CKaHepJIeUTiH 371eKTPOH/IbI
MUKPOCKONUSICBIH ~ KOJIJQHAThIH  T'MCTONATOJIOTHUSJIBIK,
3epTTey/e NaTOJIOTUACH 2KOK HayKacTapra Kaparanaa KTC
6ap HaykKacTapAa OHbBIH Ta/lIbIKTapbIHbIH KaJblHAAybl
aHbIKTaAbl. EH esieysi maTos10rusIbIK 63repicTep GYKKilI
ciHipsiepaiH JkaHbIHAQ GalKaagbpl, 6eTKi KabaTTapra
J)KaKblH OpHAJIACKaH TaJ/IIBIKThl OaljaMap/aH Kyka
601461 [78].

[MCTONIOTHABIK, )K9He OGMOXUMHUSIBIK, 3epTTeysep
MATOJIOTUSIHBIH KAObIHOAUTBIH TaGUFAThI TypaJibl alTazbl,
TEeHOCHHOBMaAJ/Ib/bl apTepHoJaiapAblH NpoandepaTUBTI
aTepoCKJ/epo3bl XK9He MaJIOH AUaJIbJleT /], UHTepJeMKHUH-6
»)koHe mpoctaraHAuH PGE(2) peHreiiHiH jxoFapbliaybl

Gavikasaabl  [3,79-84]. KosaaelH  cakuHa — Topi3ai
GalslaMbIHBIH THCTOJIOTUS/IBIK KOpiHici Typasbl alTaTblH
6osicak, Al 6ailslaMblH/IaFbl KAabaTTap CaHbl 9/je6UeTTepre
colikec ap TypJsi ekeHi aHbIKTaajbl. Drossos K. et al.
(2009) manimeTTepi GoibiHIIa, Al 6aisaMbl 3 KabaTTaH
Typazapl: 1 KabaT - imki, memipuiek Topiszi »acyasapbl
6ap, TaMbIPChI3 KbLKbIMaJIbl KA0aT; 2 KabaT — OPTaHFbI,
TaMbIPChI3, KypaMbiHAa ¢ubpobaacTTtap 6ap; 3 KabaT-
CBIPTKBI, JKaKChl TaMbIpJaHFaH GOpNbLIJAK JdHEKep
TiHiHeH TypaTbIH KabaT [85]. Sbernadoni M.C. et al. (2007)
aiTyplHIIa 3 KabaT MaTOJIOTUSJIBIK OalJaMFa ToH, aj
KasbInThl Al 6aitsiaMbl 6MIaMUHAPJIbI KYPBLIBIMFA He: iKi
TBIFbI3 KabaT, a3 MeJillep/ie KoJIareH TajllblKTapblHaH
»K9He MOJI KacylllaZlaH ThIC MaTPULAlaH XKoHe 60PIbIIJAK,
JloHeKep TiHiHeH TYpaTbIH CBIPTKbl KabaTTaH Kypa/faH
6osibin KesteAi [86]. Tuctosnorusaslk Typreijad CJ1 6oFan
Ke3/le TaMbIpJIbl FUNIEPIIa3Us XaHe KaObIHYAbIH 60/1Maybl
6arikasaabl [85]. Conpaii-ak, CJI-Te Al 6ailslaMbIHBIH
TAJIIBIKTBl LIEMIipIIEK MeTaIIa3uscbl OaWKaaaabl -
XOHZPOLUTTEpP MeH ipresec ’kacylmajfaH TbIC MaTpula
caHbl HOpMaMeH Ca/lbICThIpFaH/a alTap/bIKTal ken [87].

Ocpunaiiuia, KTC »xane CJI - yKcac TUCTOJIOTHUSIJIBIK,
GesrizepMeH cunaTTaJaTblH KAaOGbIHOAWTBIH TaGUFAThI
6ap matoJsiorusyap. Osap TaMbIpJ/bl THNEpILIA3Us KoHe
GUOPUH TaMIBIKTAPbIHbIH KaJblHJAyblHAH TYbIHAANABL.
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F'eHeTHKaJIBIK K@3Kapac

KTC wmen CJI apacehlHAAFbl  6GaWJIaHBICTHIH,
reHeTHKaJblK TabWUFAaTbIH  3epTTeyre  GaFbITTaJFaH
3epTTeyJep eTe as. 3epTTeyepaiy, KOIILIiJIiri

naTtoJsiorusiiapAbly,  6ipini, sarHu  KTC Hemece CJI
reHeTHKaJIbIK TaOUFATBIH 3epTTeyre apHairad [88,89].

KTC-bIHBIH asfallKbl TeHETUKAJIbIK 3epTTeYJIePiHiH
6ipi 1985 xbLabl Sparks R.S. et al. xkyprisai, onap KTC-
MeH 6aisanbicTel MNS, ACP, GALT, GPT, GLO, Hp, Gc aHe
Pi rengepin TanTer [90]. KeHinri »xeigapbl opTypii
3eprreyisep KTC-MmeH 6alt/laHbICTBI 9PTYPJIi FeHETHKAJIBIK,
MapkepJsiepai Tantel: [L-6R91, COL5A1, TT COL11A1
rs3753841 [92,93], BGN rs1126499 (C/T) [93,94], GSTM1
[95], ADAMTS17, ADAMTS10, EFEMP196, SERPINA197,
astenb C +915G/C, amnens T -509C/T, annens G -800G/A
[98] HyckanapbeiH aHbIKTaraH. CJI Typajbl alTaTbIiH
6osicak, 3eptrreymisep CJI-TiH KeJsieci TeHETHKAJBIK
6aistanbicTapbid TanThl: KLHL1 (>keTekuii 6ip HyK/1eoTHATI
nonuMopousm rs59988404), POLE2 (rs59988404) [99],
MMP-3 xaHe TIMP-3 geHreitinig Toemenzeyi [100].

KTC men CJI-TiH 6ailsiaHbIChl a3 3epTTEJrEeH, OChI
TaKbIpbIl OOWBIHIIA KOJIJA 06ap 3epTTey/Iep KaKbIHZAA
Kyprisisren. Patel B. et al. 6ackanapsl 2022 xbuabl CJI-i
6ap 2908 HayKacTbl Ko9He OpHUTAH/JbIK OHOOGAHKTEH
436 579 6GakpLiay TOOBIHAAFbl HAyKACTapAbl 3€pPTTeEAI.
ABTOpJsiap cTeHO3/bl suraMmeHTUT ymin GWAS (genome-
wide Association studies, TOJIbIK TeHOMAbIK Acconyaius
izgey) 6axpbuiay okypridgi [101]. CocelH 3epTTeyluisep
GipJieckeH JIOKaNU3aUUsJIbIK Tanaay »Kyprisin, KTC-bIHbIH,
JKUBIHTBIK, CTAaTHUCTUKAchlH kacafbl. EQTL (expression
quantitative trait loci, canapik 6esrinepAiy JJoKycTapsl) cay
JlOHOpJIapAbIH TiHAepiH (n=79) xoHe IBD HaykacTapzblH,
TEHOCHHOBUAJIbAbI TIHAEPiHIH yariiepin (n=77) naigasana

KopbITBIHABI

KTC wmen CJI apacblHfaFbl GaiiaHbIC Typasbl
aKnapaTTbhl KMHAY XoHe Tasiay GapbIChIHAA OChI 9/1ebu
LIOJIYAbIH aBTOpJIapbl €Ki MaTOJIOTUSHBIH, Oipjed Kayin
(daKTopIapbIHbIH, YKCAC THMCTONATOJIOTUSJIBIK, KOPIiHICTIH,
COHJIali-aK oJ1apJblH 63apa 6alIaHbICBIHBIH TeHeTHKAJIbIK,
Heri3iHiH 6GoJiyblH aHbIKTaZAbl. EKi Kapmnasbabl maToJIOrUs
Jla TaMbIpJIbl ©3repicTepMeH CUNATTaJaThIH KAObIHGAUTBIH
cunaTtkaue.Bynnarosiorusiiap 6ip HayKacTa jolieKTi HeMece
6ip Mesringe mamybsl MyMKiH. KeGiHece KosbIH OYKKill
CiHipJiepiHiH KO3Fa/IbIC MeXaHMU3MIiHiH e3repyiHe >XoHe
caycaKTap/blH CaKMHa TapisAi 6aiiaMmaapbiHa ciHipsepais
Kipy GypbllIbIHA GAHIaHBICTBI UICUJIATEPAIbIbl aAKTaFbl
KTC-p1H xupyprusiiblk emaeyaeH keiin CJI gamupbl. By
¢daxT KTC nmaiijia 60sFaHHaH XoHe eM/iesireHHeH KediH CJI-
TiH A9HeKTi JaMyblHa alTap/bIKTal acep eTeni.

Bipak aBTOpJiap 6yJ1 KOJI MaTOJIOTUsiJIapbIHbIH 63apa
JlaMybIHBIH, HeTi3ri ce6e6i reHeTHKa/bIK KOMIIOHEHT el
6o/mkanapl. KTC mMen CJI-TiH peHOTHUNTIK accomuaiuschbl
Kasipri yakplTTa a3 3epTTesreH. Ocbl 1OJIY/bIH aBTOPJIapbl
CJI nen KTC-bIHBIH TBbIFbI3 TeHeTHKaJbIK 6GalJaHbIChIH

9/e6HueT

OTBIpBIN Kyprisingi. @PeHomablk Tangay bBputaHgbik
6nobaukTeri 3eprreyre CJI apacblHJarbl aWTapJIbIKTaK
GalyiaHbICTbl pacTagbl (ko3adpdunment 11,97, 95% AU
11,1-13,0; p<1x10-300). CJ ywin GWAS 6ec ToyeJci3
JIOKYCTBI aHBIKTA/bl, OHBIH, imiHge 6ip Jiokyc, DIRC3, ox
KTC-meH 6ipre Jioka/v3anusiiaHFaH jkoHe 1s62175241-re
rs62175241 (0,76, 0,68-0,84; p=5,03 x 10-13) mos colikec
kenyi mymkiH. EQTL  Ttanpmayel rs62175241 kopraHbIC
T-asneni meH DIRC3 »xoHe IGFBP5 akcmpeccHsiCHIHBIH,
YKOFapblIaybl apacblHaFbl GUO6PO6IACTKA TOH GAHIaHBICTBI
anblKTaAbl. [lnazmagarbl  [GF-1 KOHUEHTpaLUsCHIHBIH
orapbutayel KTC-men fie, CJI-nieH Jje 6aiIaHbICThI GOJIZbI
(kayin xoaddunuenTi >1,04, p<0,02) [101]. 2021 xbLibI
Kolhe R. et al. NanoString (HaHOCTpPYH) TeXHOJIOTHSICBIH
KoJijaHa oThIpbIN, nCounter reHjepiHiH sKcIpeccUsCbIHA
Tanzay xkyprisai: CJI (n=4) oracblHaH 6TKEH HayKacTap/aH
yaTiepai skuHanbl jkoHe reH skcnpeccusicbiH KTC (n=4)
6ap HayKacTapZAarbl TiH yJriciMeH caiblCThIPABL. ABTOpPJIAp
MMII-3 peTTeyii MaTpuLaIbIK MeTaN1JI0NPOTENHA3ACHIHbIH,
TeMeH/lereHiH )xoHe eKi TonTarbl HayKacTtapaa TGF-1 xxene
Wnt curnas 6epy KoJ1iapbl CUSAKTHI GipHele 6erii curaas
6epy >KOJapbIHbIH OY3bUIFAHBIH aHBIKTaAbl. COHBIMEH
KaTap, TPUITep caycaKTapblHAa AuddepeHIUaNIbl Typae
peTTesieTiH GipHelle kaHa curHasa 6epy »xoszaps! (PI3K,
MAPK, JAK-STAT »xoHe Notch) Ta6suiasr [102].

Ocbunamima, KTC w™en CJI-TiH reHeTHKaJbIK
Gal/IaHbICBIHBIH, MYMKIiHZIriH 3epTTereH 6i3 6ineTiH
reHEeTHUKaJIbIK 3€epTTeyJiep OCbl €Ki MaTOJIOTHUSIHBIH,
yKcac gamy cunatblH kepceTe asnaTblH KTC »xane CJI
HayKacTapblH/a OGip/iell reHJep/ie e3repicTepAiH, 60JybIH
pacTtaijpbl.

3epTTey XKoHe pacTay YLIIH 0Cbl TaKbIPbIN GOMBIHINIA XKaHa
reHeTHKaJIbIK, 3epTTey/Iep KYPridy KaKeT Jel caHaHAbl.
MyHpait 3eprreysnepnid HaTwxkesepi KTC men CJI-ti
YaKTbLIbl JUAarHOCTHKAJIAyFa >KoHe aJIiblH aJlyFa OH, yJec
KOCybl MYMKiH, COHbIMEH KaTap TaOblLIFaH I'eHEeTHKaJIbIK,
MyTaLHsIap KOJIJbIH 0Cbl ATOJIOTHUsIapbIH KOHCEPBATUBTI
eMJley MaKCaTbhlH/a MYMKIiH 60J1aThIH $apMaKOoJIOTHSJIBIK,
3epTTey/epAiH HblcaHAChl 60JIybl MYMKIiH.

Myajgenep KaKTbIFbIChI. ABTOpJsiap MyAjesep
KaKTBIFbICbIHBIH, )KOKTBIFBIH MaJIiMIeN .

Kapxpu1aHapIpy. ABTOpJIap KapKblJaH/bIPYAbIH,
JKOKTBIFbIH MAJIIMAEU/I].

ABTOpJ/IapABIH, KOCKaH yJieci. TyXblpbiMAamanay
- AK., oagicreme - AK.; Tekcepy-A. K.; pecmu Tanpay -
AK, 0.C, TT.; xas3y (TynHycka epeckes falblHABIK) - 0.C,;
a3y (LoJty »koHe pesakuusiaay) - A.K. Bapiblk aBTopJap
KOJ/Ka36aHbIH, COHFbl HYCKAachbIMEH KeJlicill, aBTOPJIBIK,
KYKBIKTbI 6epy ¢popmMacbiHa KOJT KOH/bIL.
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Pe3ome

CuHOpoM 3ansiCMHO20 KAHA/AA U CMeHO3UPYrWUll Au2aMeHmum - COCMOSIHUS, s8ASHUUecs Namoao2uveckuMu 045 Kucmu u
Aeas0WUecss 00HUMU U3 CAMBIX 4ACMbIX NPUYUH 06pawjeHust K kucmesomy Xupypzy. CUHOpoM 3ansicmHo20 kaHa/aa npedcmasasem co6oll
Komnpeccuio cpeduHHO20 Hepea ces3Kol-ydepicusamenem ceubamesell Ha yposHe Kucmegozo cycmaga. CmeHo3upyrowull auzameHmum
nodpaszymesaem coboli cocmosiHue, 8bI38aAHHOE KoMnpeccuell CyXoxncuaus caubamens naabya Kucmu KoavyeguoHoll cesizkoll A-1. B xode
pazsumusi Kucmesoll Xupypauu U HOBbIX KAUHUYECKUX UCCAed08AHULl OblI0 3aMeYeHO, Mo 3a4acmyl CmeHo3upylwull AuzameHmum
803HUKAem nocJje Npo/ievyeHHo20 y nayueHma CUHOpoMa 3ansiCMHO20 KaHaAa, pesxce — Haobopom. Takice Hepedko 803HUKAAU CAy4aU
00HO8pEeMEHH020 pas3sumusl 06eux namo.102uil.

Asmopamu danHo20 0630pa 6bl1G COENAAHA NONBIMKA GbISICHUMb NPUYUHY MAKOU 83aUMOCBA3U 08YX PA3HbIX namo/o2ull Kucmu
nymem uccaedogaHusi umeroujelicss Ha OaHHbIl MomMeHm uH@popmayuu, codeprcaujell pe3ysbmambvl 2eHEMU4ECKUX, 2UCMO/I02UYECKUX,
6UOXUMUYECKUX, KAUHUYeCKUX Ucc1edosaHuli no daHHoli meme. Buia npoussedeH nouck no 6asam danuwix Web of Science, PubMed, Cochrane
Library, Google Scholar. B danHblii iumepamypHbili 0630p 8KAH0UYeHbl AHHbIE 8 MOM YUC/1e J8YX CUCMEMAMUYEcKUX 0630p08 U 00H020 Mema-
aHaau3za.

Hamu cdeaaH 8b1800 0 Haau4uu 0OHO3HAYHOU 83AUMOCBSA3U CUHOPOMA 3ANSICMHO20 KAHAAA U CMEHO3Upylwez0 Au2ameHmuma,
nposigasirouelicsl 8 CX0OHbIX Pakmopax pucka, UsMeHeHUU MexaHu3Ma deudiceHull cyxodxicuaull czubame.ieti KUCmMu noc/e peausa KapnaabHou
€8513KU, CXOOHbIX GUOXUMUYECKUX U 2UCMO/102UHYeCKUX UBMEHEHUU 8 MKAHSAX KUCMU npu 06eux Namo/102usix, d makdice HaAu4usi 0OUHAKOBbIX
2eHemMU4ecKux Mapkepos y makux nayueHmos.

Katouesvle caosa: CUHapO.M 3anscmHo20 KaHa.naa, cmeHoaupymwuﬁ JueameHmum, Xxupypaus Kucmu.
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Abstract

Carpal tunnel syndrome and trigger finger disorder are both hand pathologies and the most common reasons for visiting a hand
surgeon. Carpal tunnel syndrome is a compression of the median nerve by the flexor retinaculum ligament at the level of the wrist joint. Trigger
finger disorder is a condition caused by compression of the digital flexor tendon by the A-1 annular ligament. During the development of hand
surgery and new clinical studies, it was noticed that trigger finger often occurs after an operative treatment of carpal tunnel syndrome, less
often - vice versa. There were also cases of simultaneous development of both pathologies.

The authors of this review tried to find out the reason for this relationship between two different hand disorders by examining the
currently available information, containing the results of genetic, histological, biochemical, and clinical studies on this topic. A search was
made in the Web of Science, PubMed, Cochrane Library, and Google Scholar databases. This literature review includes data from two systematic
reviews and one meta-analysis.

The authors concluded that there is an unambiguous relationship between carpal tunnel syndrome and trigger finger disorder,
manifested in similar risk factors, changes in the mechanism of movement of the flexor tendons after carpal tunnel release, similar biochemical
and histological changes in the tissues of the hand in both pathologies, as well as the presence of the same genetic markers in such patients.

Key words: carpal tunnel syndrome, trigger finger disorder, hand surgery.
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Pesome

Hecmomps Ha docmudiceHUs1 U yco8epuleHCma08aHus Memoodos npodurakmuku uHgekyuil, nepunpomesHas UH@eKkyus cycmasos
518/151eMCsl  Cepbe3HbIM  0C/0XCHEHUeM NocjAe MOMmaabHO20 3HOONPoMe3uposamus cycmasos. IIpoguarakmuka 2HOUHO-cenmuyecKux
oca10xcHeHull s18/slemcest Hauboiee 8ajcHOU cmpameauell 60pbObl ¢ IMUM UHBAAUOUSUPYHOWUM OCAONHCHEHUEM, U 00/HCHA HAYUHAMBCS C
8bls18/1eHUSl (PAKMOPOB PUCKA, CBA3AHHBIX C NAYUEHMOM.

Llenv uccaedosaHus: onpedesneHue (Hakmopos pucka, Ces3aHHble C pazsumuem 2HOUHO-Cenmu4ecKux OC/0XCHeHull nocie
momasbHo20 3HAONPOMe3UPOBAHUS KPYNHBIX CYCMABOs.

Memodul. bbi1 nposeden pempocnekmusHblil aHaau3 MeduyuHcKux kapm 71 nayuenma, nepeHecwux opmoneduyeckue onepayuu ¢
cenms16ps 2022 200a no aszycm 2023 zoda. [layueHmbl ¢ y4emom pazgumusi 2HOUHO-cenmu4eckux 0CA0%CHeHUll NayueHmul 6bL1uU pazdeneHbl
Ha 2 epynnul. B I epynny 6biau 8Kkat04eHbl nayueHmsl ¢ UHHEKYUOHHBIMU OC/A0HCHEHUSIMU NOCAe onepayuu, makuMu Kak nepunpomesHas
uHgexyus (n=9), HaeHoeHue onepayuoHHOl paHbl (n=8), pecnupamopHas uHgexyus (n=2), uHgekyus Mmouesbvigodsaujeli cucmemvl (n=8),
KodicHble uHgekyuu (n=8), 8o 1l epynne 6bl1u nayueHmul 6€3 0C/A0HCHEHUL.

Pesynbmamel. [IposedenHblli pempocneKmusHblll aHA/U3 NOKA3a/, 4mo & ebloeseHHOU zpynne nayueHmos y 3,1% Ovlau
06HapyJceHbl 2HOUHO — cenmuyeckue 0c/10xcHeHust. [lo noay u ecy docmogepHbIX pasauduil mexcdy 2pynnamu He 6bl10 ommeyeHo. CpedHull
so3pacm nayuenmos 8 zpynne I cocmasusa 61,4+11,5 nem, 6o Il epynne - 61,6+13,2 nem (p>0,05). Y 47,3% nayuenmos I epynnvi ommeuanacs
npedonepayuoHHas aHemusi, moada Kak eo Il epynne — auw y 5% (x2<0,02). [Ipu samom yposeHb 2eMo2106uHa 0o onepayuu 8 nepsotl 2pynne
pasHsacsi 117,3+3,4 2/4, a 6o emopoti - 136,3+8,6 /2, p<0,001. Takaice 6b110 8bIA8AEHO, YMO conymcmayowull caxapHulii duabem Ha6a100aAcs1
¥ 52,6% nayueHmos c 2HOUHO — cenmu4eckuMU OCAOHCHEHUAMU, Ymo 6bL10 8 5 pas eviule, yem y nayuenmos I epynnut (10,5%, x2<0,04).

Bb1800bL. [IposederHblll pempocneKmusHbll aHAAU3 NOKA3aJ1, YUMo (hakmopamu pucka pasgumust 2HOUHO-cenmu4eckux 0C/10HCHEeHUU
nocse momasnbHo20 3HOONPOME3UPOBAHUS] CYCMABO8 8bicmyna/au npedonepayuoHHas aHemus, conymcmeyrowull caxapHulii duabem, a
makce 2unepaaukemMusi 8blule 7,5 MM01b/1 8 KOHYe onepayuu.

Kiwuessie ca108a: momasnsHoe 3HO0npome3upogaHue cycmasos, nepunpomesHasi UHGeKyust cycmagos, npoduiakmuka, pakmopbut
pucka, npedonepayuoHHas ONMuUMU3ayusl.
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BBeaeHnue

Ha mnpoTs)keHUM [JIUTENbHOTO BpPEMEHM H IO
HaCTosllllee BpeMsl NePUNpPOTe3Hass MHPEKLUs CYCTaBOB
(TIIIHA) mocsie TOTaJILHOTO 3HAONPOTE3UPOBAHHUS CYCTABOB
OTPHULATENBHO BJIMsIET HAa Ka4eCTBO JKU3HU U COCTOSIHHE
3/10pOBbSI MALMEHTOB U JIOKUTCSI OTPOMHBIM GUHAHCOBBIM
OpeMeHeM Ha CHCTeMy 3JpaBooxpaHeHus. Hecmorps
Ha JOCTW)KEHMs M YCOBEPLIEHCTBOBAHHs METOJOB
npoPUIAKTUKY HHOEKIUH, NepunporesHas HHPeKUUs
CYCTaBOB SBJISIETCSI CePbe3HbIM OCJIOXKHEHHEM IOC/Ie

apTPOIJIACTUKU  KPYHHBIX CycTaBoB. [IpoduiakTrka
SBJSETCS HauboJiee BaXKHOH CTpaTerued GopbObBI
C 3TMM HHBJIUAHU3UPYIOLUM OCJIOXKHEHHUEM, U

A0JIXKHA HAYHUHATbCA C BbIABJIEHUA q)aKTOpOB PHUCKa,
CBA3daHHBIX C [NAallUEHTOM. AO onepanpun  ciaeayer
OLEHUTb U OINTHMHU3UPOBATH MeAHULUHCKHE Cl)aKTOpbl

pUCKa, TakMe KaK  [aToJIOrMYecKoe  OXXHUpEHHe,
rUneprivKeMus, HEKOHTPOJIMpyeMbl i caxapHbIH
JuabeT,  mpejolepalMOHHAs ~ aHeMHs,  Cep/evyHo-
cocygucTble  3a0o/ieBaHUfA, XpOHHMYeCKas Io4YevyHas
HeJI0CTaTOYHOCTh. JleyeHHe MALUEHTOB JO JOCTHXKEeHHUs
JIab0paTOpPHBIX IOKa3aTeJed HMUKe OIpesieIeHHOro

nopora WM IpeKpalleHue [JeHCTBUA OlpeJeseHHbIX
MoguUIUpyeMbIXx (AaKTOPOB pPHUCKA MOXET CHU3UTH
puck IIIIU. XoTa 3a mnociefHHe [JeCITUIETUs ObLIU
JIOCTUTHYTBI 3HAUUTEeJIbHble YCIEeXU B BBIBJIEHUU 3THUX
$aKTOPOB pUCKa, OCTAETCS HEKOTOPAasi HEOTIPEe/IeJIEHHOCTD
B OTHOIIEHWH GAKTOPOB pHCKA, NpeApacrosarariyx
NALMEeHTOB  IOCJAe  3HJAONPOTE3UPOBAHUA  KPYHHbIX
cycraBoB k 1111 [1].

Ha ocHOBe aHasn3a pas3IUYHBIX 3apyOeKHbIX
PErucTpoB MOXKHO 3aKJIIOUUTh, YTO YACTOTA OCI0XKHEHUU
nocje MNepPBUYHOTO JHJONPOTE3WPOBAHUA KOJIeOIeTCs
ot 0,3 1o 3%. [lo gauueiM X.Ren et al. (2021) yacrora
MU pgocturaer 5-6% [2,3]. Ilpu PEBU3MOHHBIX
BMeLIaTeJbCTBAX PHUCK BO3HUKHOBEHUSI HHQEKIUH
BapbupyeT oT 4 no 10% [13], a mpu peBU3HOHHBIX
BMellaTesbcTBax no nosoay IIIIM oH MHOrokpaTHo
Bo3pacraet (g0 27,0-31,5%) [4].

AKTya/bHOCTB npo6JieMbl BO3HUKHOBEHHUS

MHQEKIHY, CBSI3aHHOW C OKa3aHUEM MeJULUHCKOU
NOMOIIM O6yC/IOBJIeHa MOsIBJeHHEM TaK Ha3bIBaeMbIX
FOCIUTAJbHBIX  (Kak MpaBW/IO, MOJUPE3UCTEHTHBIX
K aHTHOMOTMKAaM M XMMHOIpernapaTraMm) LITaMMOB

pa3/IM4HBIX BO30yuTesell. OHU JIerKo paclpoCTPaHSIOTCS
cpeAau ocsab/ieHHbIX ONEepaTUBHBIM BMeNIaTeJbCTBOM
NalMeHTOB, OCOGEHHO MOXWJBIX, y KOTOPBIX CHIKEHa
HMMYHOJIOTU4YECKad pPEaKTUBHOCTb U npeacTaBadAT
€060 Ipyniy pucka BEICOKOH BepOSITHOCTH [5].

[lo pgaunbiM H.Ilnucku (2023) orpoMHywo poJib
B pasButuu [I[IM uMeeT MecTO MHUKpPOGHBIA Mel3ax B
4aCTHOCTH, HedepMeHTHUpyIollle TrpaMoTpUllaTe/bHbIe
GaKTepuu KOoTopble BbljensaoTcs 14,7%, yto B 1/7 ciydaes
OT BCEro KOJIM4eCcTBa Bbl/le/IeHHbIX 6aKTepUll y MallueHTOB
c [IIU. Tlpu cpaBHUTeNbHOM aHanu3de Pseudomonas
aeruginosa u Acinetobacter spp. B TeueHHe 4eTbIpeX JeT
pOoU30ILJIa CMeHa BO30yAUTe sl C MeHee Pe3UCTEHTHOro

MaTepuaj u MeTo bl

Hamu Obl1 ~ HpPOBEJEH  pPEeTPOCHeKTUBHBIN
aHaJM3 MeJUUUHCKUX KapT 71 manueHTa, MepeHecIIHx
opToneAnYecKre ONepalnyHy 10 3aMeHe Ta300eJpeHHOro U
KOJIEHHOT'0 CYyCTaBOB C ceHTs16pst 2022 roza o aBryct 2023
roza. [laMeHTHI C y4eTOM pa3BUTHUSA THOMHO-CENTHYECKUX
OCJOKHEHUM B TNOC/JeoNepalMoOHHOM Iepuoje OblIx
pa3geneHbl Ha 2 rpynnel. B I rpynmy (n=35) 6buin
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(Pseudomonas aeruginosa) Ha G6oJiee pPe3UCTEHTHBIH
(Acinetobacter spp.). B mocsiefHue Tpu rozia HabJroAanach
JUHAMUKa CTaGUJIbHOTO BblJeseHus: Acinetobacter spp. ¢
He3HAYUTeJbHBIM HapacTanueM 1,2-1,5% [5].

H. Kmomme c¢ coaBT. (2015) Ha oOCHOBaHWH
103 cJIydyaeB MHOPEKIMOHHOTO BOCHaJIeHUs
rocjie  3H/IONPOTE3NPOBAHHUS  KOJIEHHOTO  CycTaBa
kjaaccuunupoBany  GaKTOpbl pHCKA, IpHUBEAIIHE K
MHQEKIMOHHBIM O0CJ0XKHEeHUsIM. OHU MOAPA3/IeUIN UX IO
rpynmnam:

1. ®axkTOpHkI pHcKa AJs1 MECTHOTO HHPUIIMPOBAHUS
(HecTabunbHOCTB npoTe3a 11%, MoBepxHOCTHAsI paHeBast
nHdekuus - 11%, uHTpaonepanoHHbIe NepesoMbl — 9%,
npeJlecTBYIOLINE XUPyPrUiecKre BMellaTeabCTBa - 45%,
MecTHble UHOeKIMY B aHaMHe3e - 39%);

2. ®daxTopbl pucCKa Il TeMaTOreHHOro
o6ceMeHeHHUs (MoueBbIe HHPEKL U - 18%),
TpoM60dIe6UTHL;

- 11%, oTpasneHHble KOXHble UHbeKuUu - 9%,
HHEKLUU BEPXHUX JibIXaTeJbHbIX IyTel — 2%);

3. ®daxTophel pHCKa, CBsA3aHHble C JPYTUMH
3ab0JieBaHUAMM (pEeBMATOUAHBIM NOJUAPTPUT - 9%,
caxapHbli aAuabetr - 9%, nentuyeckhe A3Bbl - 7%,

XPOHUYECKUH renaTut - 5%) [6].

Jnugemuosiorndeckoe uccaegosanue W. Wang
(2018) mokasaso, 4YTO TMepUONepallMOHHAasA aHeMUs
SIBJIETCSI HE3aBUCHMbIM paKTOPOM PHUCKA TEPUNTPOTE3HOM
MHQEKIUN CyCTAaBOB, KOTOpasg MOXKET WIpaTh BaXKHYIO
POJIb, TO/IABJIsAASA KJIETOUHbIe MEXaHU3MbI M Ay TOUMMYHHbIE
¢ynkunn [8]. MHorme oTedecTBEHHble U 3apyOeKHbIe
yueHble U3yJaJsIi CBSI3b MEX/1y IePUITPOTe3HON HHeKIHel
CyCTaBOB U IOCJI€ONEPALMOHHON aHEeMHUeH, 0IHAKO CBA3b
MeXZy TNpeLolepalioOHHON aHeMHeHd U NepUNpOTe3HOU
HHpeKuneld CycTaBoB  BCTpPEYaeTCsl OTHOCHUTENbHO
peako. OpHako mpefonepaliOHHAs aAHEMUS MOXET
YMEHBUIUTb KOJIM4eCcTBO perentopos C3b Ha moBepxXHOCTH
3PUTPOLUTOB, CHU3UTh HMMYHHYI0 QYHKIHIO OpraHHU3Ma,
YBEJUYUTh Nepefady MHPEKIUH yepe3 KPOBb, MPOAJIUTH
BpeMs [10CJIeOTIePAllMOHHON peabUINTaLMY U TPUBECTH K
MepPUITPOTE3HON NHDEKIUHU CYCTABOB.

KpOMe TOroO, HaKallJINBAKTCA JAaHHBbIE,
MO3BOJIAIOIIME  NPEANOJIOXKHUTh, 4YTO  IepeJUBaHUe
QJIJIOTEHHOUW KPOBU MOXKET MPEJ[CTABJSTh PUCK 3apKEHUS
JJIS TIAIMeHTOB II0CJe apTPOIJIACTHUKHU CYCTAaBOB, YTO,
KaK II0JlaralT, CBfA3aHO C HMMYHOCYIPEeCCUBHBIMHU
addeKkTamMu, KOTOpbIe BKJIOYAIT 0CJabJeHHe NPOAYKIUU
IL-2, ”HTUGUPOBaHUE AKTUBHOCTH €CTECTBEHHBIX KJIETOK-
KWJIJIEPOB Y CHUXXEHHWEe peaKIIUU rHnep4yBCTBUTEJbHOCTHU
3aMe/JIeHHOro Tuna [8].

B cBA3M ¢ 3TUM IeJbI0  HaCTOANIIEro
HUCC/IeIOBAaHMsI BBLICTYNUJIO ompejeseHne (GaKTOPOB
pHUCKa, TaKUX KaK IpejonepalydoHHasl aHEMUH, CaxapHbIN
J1abeT, TUIeprJjuKeMusl B pa3BUTHU THOMHO-CENTUYECKUX
OCJIO>KHEHUH.

BKJIFOUEHbI MALUEHThI ¢ MHPEKIUOHHBIMU OCJI0KHEHUSIMHU
1ocCJie ONepalyy, TAKUMU KaK MepUnpoTe3Hass HHPeKIus
(n=11), HarHoeHUe oNepallMOHHOH paHbl (N=6), HHEKIHUS
MOYEBBbIBOJALIMX MyTelt (n=8), pecnupaTopHasi HHPeK s
(n=2), xoxHele uHbeknuu (n=8), Bo Il rpymnmy (n=36)
ObLIM BKJIIOYEHbI TMallMeHTbl 6e3 THOHHO-CeNTUYECKUX
OCJIOXKHEHHH M0CJIe CXOAHBIX ONepaLni.



Traumatology and Orthopaedics of Kazakhstan, Volume 2. Number 72 (2024)

Takske perucTpupoBan CONYTCTBYHOLIYIO UccnenoBaHue 6blI0 MPOBEAEHO C COBJIHO/IEHHEM
MaToJIOTHIO, YPOBEHb T[JIMKEMHHW JI0 M B KOHIe XeJbCHHKCKOW JeKJapallii BCEMUPHOH MeAMITMHCKON
XUPYPruYecKoro  BMeNIaTeJbCTBA. YPOBEeHb caxapa acColMalUM 10 I3THYECKUM MPHUHIMIAM I[POBEJEHUS
ompeJiesisiIi  3KCIPECcc-MeTOAOM  Ha  IJIIOKOMETpe MEeJUIMHCKUX HCCIAeJJOBaHUH C yd4yacTHeM 4eJsIOBEKa.

OSANG Finetest Auto-coding Premium (lOxxHas Kopes).
[lonyyeHHble [JlaHHBle O6BbUIM O06pabOTaHbBl MeTOAAMH
BapUalMOHHON CTaTUCTHMKHA B MaKTe MNPUKJIAJHBIX
nporpamm Statistica 6.0 (USA, 2022) ¢ ucnosb30BaHHEM
KpUTepHs X2 py ypoBHe JocToBepHOCTH p<0,05.

[ToniyyeHo paspeuienue JlokaJbHOW 3TUYECKOW KOMUCCUU
HayuoHasbHOrO  Hay4yHOro ILieHTpa OpTONEeJUU U
TpPaBMaTOJIOTUM UMeHU akaZieMuka batnenoBa H./l. ot 09
HOs16ps1 2022 roja, BBIMMCKA U3 TpoTOKoJ1a No4.

Pe3yibTaThl

[IpoBe/leHHbIH  aHa/iuM3  MEAMLUMHCKUX  KapT pas/M4Yui MexJy rpylnnamu He 6bu10 oTrMeveHo (Tabauna
NaleHTOB BbISBUJIL, YTO 110 MOJIY U BO3PACTy JOCTOBEPHBIX  1).

Ta6/1uua 1- Conymcmeyrowaﬂ namosioausi, udsl onepamugHblX emMewamesnabCcms, Xxapakmepucmuka uH{ﬁEKL{LlOHHle OCAOMHeHUﬁy
nayueHmoes 8bl0e/IeHHbIX epynn

TToxazaremn 1 rpynma 2 rpymma Pas?;;ﬁ;aﬁimﬂy
Ob1ree KOJIMIECTBO MAIINEHTOB 35 36 N=71
Bospacr 64,1 £11,5 ser 61,6+£13,2 p > 0,05
ITon
Henmuner 19 19 %2<0,05
JURNE i Zizias 16 17
O61acTh BMeIIIaTeIbCTBA: 17 16
ApTporTacTika KOJIeHHOTO CyCTaBa
O6tacTs BMeNIaTeIbCTBa:
AprponacTaka Ta306epeHHOTo cycTaBa 18 20
Ilepuonepannonnas aneMus 47,3 % 5% X2 < 0,02
Vposenb remorodouHa 117,3+3,4 v/n 136,3+8,6 r/i p < 0,001
AprepuasibHas TUIIEPTEH3US 1% 68% X2<0,05
Caxapusrii quaber 52,6 % 10,5 % X2 < 0,04
T'uneprimmkemus 68,4 % - X2 < 0,002
Annorennas Tpancdysus 74% 12% X2 < 0,05
Ilepunporesusie nuperIINI 11 -
Nudernpun MoueBHIBOAAIIIX Iy Tel 8 -
HarnoeHue B MecTe XHPYpriudecKoro BMeIaTeIbCTBa 6 -
Kosxubie madermm 8 -
PecnimpaTophsbie nuderiun 2 -

Tak, cpefHMH BO3pacT nayueHTOB B [ rpymnme
coctaBua 64,1+11,5 set, Bo II rpynne - 61,6+13,2 jer
(p>0,05). IlpumeuaTeneH ¢akr Toro, 4yrto y 47,3%
nanueHToB | rpynmel oTMedasach INpefonepanvoHHas
aHeMus, Torga kak Bo Il rpynne - sumb y 5% (x2<0,02).
[Ipu 3TOM ypOoBeHb reMOIVIOOMHA JI0 ONepaliy B IepBOH

rpynmne paBHsicsa 117,3+3,4 r/n, a Bo BTopoii - 136,3+8,6
r/n, p<0,001, B mepBo# rpymnne coctaBusio 74%,Toraa Kak
BO BTOpOHU rpymie - 12%.

AnnorenHass TpaHchy3usi B IMepBOM rpymme
coctaBuia 74%, Tak Kak Bo BTOpoH rpynme - 12% (x2 <
0,05) (Pucynox 1).

mipynns 1l ®Fpynns 2

PucyHok 1 - [lokazameau yacmomu! a1/102eHHOU mpaHcgdysuu y nayueHmos sbvloeseHHbIX epynn. [IpumeuaHue:* - docmosepHocmb
pasauvuti mexcdy epynnamu x2<0,05

Takxe ObLIO OGHAPYKEHO, YTO COMYTCTBYHOIIMHI
caxapHbld Auaber Habawganca y 52,6% mnanueHToB |

IPYIIIBL, YTO GbLIO CYLECTBEHHO BBIIIE, 4YEM Yy NALUEHTOB
Il rpynnel (10,5 %, x2<0,04) (Ta6auna 1). l'unepraukeMus
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Bbllle 7,5 MMOJIb/J1 B KOHIle ONEepalyy BCTpeyasach y
68,4% nanuenTos | rpynnsbl, Torga kak B rpynie I TakoBbIx

06cyxaeHue

Ucxonss W3 TOJIy4eHHbIX pE3yJbTATOB  GbLIO
BbISIBJIEHO, YTO B pa3BUTUU T'HOHWHO-CENTHYECKUX
OCJIOXKHEHUH HMeeT OrpOMHOE 3HayeHHUe
nepvonepalnMoHHas aHeMUs KOTOpasi BbIBJASIACH VY
nalyeHTOB B epBoi rpynne y 47,1%, a Bo BTOpo# rpyiie
o6Hapy»xHBajack B 5% ciy4aeB. BoisiBleHHble H3MeHeHUs

COBNAJAIOT  C  pe3yJjbTaTaMUd  PETPOCHEKTUBHOIO
uccnenoBanus Greenky M. et al. (2012), rge aBTOpamu
ObLJIO I0KAa3aHO, YTO IpejolepaldoOHHas aHEeMHs

KoppesiupoBasa ¢ pa3ButueM mnocaeaywoueit IIH. Tak,
19,6% nauueHTOB, IepeHeCIINX apTPOIJIACTUKY KPYIHBIX
CyCTaBOB, MMeJIM NpejoNepalMoOHHYI0 aHeMHIO, U3 HUX
44% nmnauMeHTOB C aHeMHeM ToJiyyaiu aJlJIOTeHHble
3PUTPOLUTHI 0 CpaBHeHUIO € 13% manueHTOB 6e3 aHeMUH,
MOJIyYyaBIIMX a/JIOTeHHYyl0 TpaHcysuto. [lanueHTbl
KOHTPOJIBHOM TpyNIbl MOJY4YWUIU GoJiblllee KOJUYECTBO
ayTOJIOTUYHBIX 3pUTpOUUTOB (59%), yeM mMaLUEeHTHI C
aHemueit (52%). Y manueHTOB C aHEMHeH yBeJHYUJIOCH
(p<0,01) BpeMs mpebbiBaHUSI B GOJIbHUIE B CPeJHEM Ha
4,35 AHA mo cpaBHeHU®O € 3,99 JHSAMU Yy MalMeHTOB 6e3
a"nemud [9].

Takke ObLIO OGHApYKeHO, YTO y OOJIbIIMHCTBA
o6ce/jloBaHHbIX MAllMEeHTOB C THOMHO-CEeNTUYeCKUMHU
OCJIO)KHEHUSIMU MMeJI0O MeCTO a/lIoOTeHHOe IepesiuBaHHe
KpPOBH W COCTAaBWJIO B INepBOH rpynmne coctaBuio 74%,
TorAza Kak Bo BTopoil rpymme - 12%. Everhart J. et al.
(2018) o6HapyKHJIKM [10303aBUCUMYI0 CBSI3b MEXAY
nepejMBaHUEM aJIJIOTEHHbIX 3PUTPOLUTOB U PHUCKOM
pa3BUTUsA UMHQeKLMH B 006J1aCTM  XHUPYpPruuecKoro
BMelllaTe/bCTBA N0CJIe TOTaJbHOTO 3H/JONPOTE3UPOBAHUSA
Ta306e/IpeHHOr0 WJIM KOJIEHHOTO CycTaBoB. [Ipu sToM
daxTopamMu prcka TpaHCHY3UU a/lJIOTeHHbIX 3pUTPOLUTOB
O6blIM MpeJiollepallUOHHAs aHEeMUS WJIM BbIsIBJEHHbIE
HapylleHusl  CBepPTbIBAEMOCTH  KpPOBU.  ABTOpaMu
oTMeyvaJslach [j0303aBUCHMasi CBSI3b MeX/y NepeiBaHUeM
aJIJIOTEHHBIX 3PUTPOLUTOB M 4YacTOTOM HHQeKLHUH B
06J1aCcTU  XUPYPrUYecKoro BMellaTe/JbCTBa, HPU 3TOM
ypoBeHb HHQUIMPOBAHUS yBeJMYMBAJICA MO Mepe
yBeJIMYeHUs [03bl NepeJuBaHUA. Tak Hpu TpaHcPy3uu
3-X 103 3pPUTpPOLUTApHOM Macchl puck pasButus IIIHU
Bo3pactan B 7 pas (OlI=7,40; /[IN=4,91; p<0,001).
JloonepallMoHHOe HapylleHHWe CBepTbIBAEMOCTH KpPOBHU
(O1=2,09; A1=1,57, 2,80; p<0,001), a Takke couyeTaHUe
HapylueHui remocrasa (OlI=1,37; AW=1,14, 1,64; p=0,001)
W npejonepaloHHod aHemuu (OlI=3,90; /[AU=3,31,
4,61); p<0,001) 6bL1M He3aBUCUMbIMU GaKTOpaMU pUCKa
nepejuBaHUs C y4eTOM XUPYpPruiecKoro BMellaTe/bCTBa.

BbiBOAbI

[IpoBe/ieHHbIN PETPOCIIEKTUBHbBIM aHAJIU3 [TOKa3aJl,
4TO (paKTOpaMM pHCKA Pa3BUTHS THOHHO-CENTUYECKUX
OCJIO)KHEHUH IM0C/J€e TOTaJbHOr0 3HJAOMPOTE3UPOBAHUS
CyCTaBOB  BBICTYyNa/lMd  IpeJoNepaluoHHas  aHeMus,
CONYTCTBYHOLIMHA caxapHbIi naber, a TaKXe
CUNEPIJIMKeMUs1 Bbilie 7,5 MMOJIb/JI B KOHIlE ONEpalyu.
JlaHHOe WHccC/e/joBaHHE TO3BOJUT CHU3UTh YacTOTY
Pa3BUTHsI IEPUIIPOTE3HBIX OCJI0XKHEHHUH B TPaBMaTOJIOTUH
W OpTOIMENUH, a TaKKe H36eXKaTh MPOJOHTHPOBAHHBIX
OLIMOOK MpH BeJEHWM TaKUX MAlUEHTOB (AJHUTeNbHAs
MHOQY3HOHHO-TpaHCOY3UOHHAs  Tepanus, AJUTesbHas
MMMOOGUIN3aIS, aHTHUOaKTepUaIbHasI Tepanus)
nyTeM pa3pa6OTKH HAa  OCHOBAaHHWU  MOJIYYEHHbBIX
MaHHBIX  HMHHOBAIMOHHOIO  METOJa  NPEBEHTHBHOM
neproneparioOHHON reMOKOPPEKIUH.
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He 66110 (¥2<0,002).

Tak NMpu OJJHOBPEMEHHbIX HapyIIEHHUSIX CBEPTHIBAEMOCTU
KpOBM U  IpeAonepallMoOHHOW  aHeMHUHM  4acToTa
reMoTpaHcdy3uil BospacTasia no4uTH B 4 pasa [13,17].

AHasoruyHOe WucCCe0BaHUWE 6blIO HPOBEJEHO
Kim ].L. et al. (2017) Ha GoJsiblIOH BHIGOPKE MAllMEHTOB
(n=21770): 6bLa1 BbINOJHEH aHAIM3 JaHHbIX O NalUeHTaX,
NO/IBEPTaBIIMXCsS apTPONJIACTUKE KPYNHBIX CYCTaBOB.
Tak, JJig Tpynn NalUeHTOB, MOJYYUBIIUX TPaHCPY3UIO
[0CJIe ONEPATUBHOTO BMELIATENbCTBA, PHUCK PA3BUTHSA
nHbekuuu coctaBua - 2,88%, B TO BpeMs Kak A
MalUeHTOB, He NOJYy4YaBIIUX IepeuBaHue KpoBU - 1,74%.
[To faHHBIM 00'bEAMHEHHOI'O aHA/IM3a C UCNOJIb30BAaHUEM
MOJieNIM CIy4alHbIX 3(EKTOB, B TpyIIe aJJOreHHOro
nepesvBaHUs KPOBW HabJI0Jjajlacb 3HAYMTEJNbHO 6oJiee
BbICOKasi (MpaKTUYecKd B 2 pasa) 4yacToTa UHOEeKUUH B
06J1aCTH XHPYPru4ecKoro BMeIlaTeJbCTBa (OTHOLIEHHE
maHcoB (01)=1,71, P=0,002) [16].

PeTpoCleKTUBHBIH aHa/IM3 TaKKe I0KasaJ, 4YTO
daKkTOpaMu pHUCKA y IALUMEHTOB OblIa COMYTCTBYIOLAs
NATOJIOTHS, TaKasg KaK apTepuajbHasg THUIepTeH3us
(B mepBoit rpymnme 71%, Bo BTOpod rpymnne 68%),
HEKOHTPOJIMPYyeMbIH caXapHbIH AuabeT (B nepBOH rpymme
52%, Bo BTOpO# rpynne 10,6%). Jamsen E. et al (2012)
coobuany, 4yto guaberT 0OoJiee YeM BJBOE YBeJUYUBAJ
PHUCK INepUnpoTe3HOW HHQPEKLHUH CyCTaBOB HE3aBUCHUMO
ot oxupenus (O 2,3; 95% /iU ot 1,1 fo 4,7). ABTOpHI
NoKasaJd, YTO CaXapHbId JUabeT ABJSETCA HU3BECTHBIM
He3aBUCUMBIM GaKTOPOM pucka passutus [1I1H [14].

Tak npu Hammuum CJl y mnayguMeHTOB mocCiae

apTPOIJIACTUKHU Ta306eJpPeHHOT0 cycraBa [T
Habmomamack 'y 1,59%, a mocie apTpomsacTHKU
KOJIeHHOTO0 cycTtaBa - B 2,19%, mo cpaBHeHMIO C

nokasaTesisiMi HHOUIIMPOBaHHsl y TAallMeHTOB 6e3 AuabeTa
B 0,66% u 0,48% ciy4yaeB cooTBeTcTBeHHO [14]. MHorHe
HCCJIeZIoBAaTeNIn  OOCYK/aJd CTelleHb pHCKa pas3BUTHS
[MW y nmaumenTtos c C/ [15-23], cpaBuuau ¢ u 6e3 C/l u
OGHAPYXKHJIM, YTO CYIIEeCTBOBaJ TMOBBIIIEHHBbIH pHCK
pa3BUTHs MOCJE0NEPANMOHHOW paHeBOW HHOEKIHH B
c/ly4asix, KOrjja naiieHThl ¢ JUabeToM He HaGJIIAaINCh ¥
3H0KpHUHOoJora [15].

KoH}IMKT uHTepecoB. ABTOpbl 3asiBUJIU 00

OTCYyTCTBUHU KOHCI)J'II/IKTa HUHTEPECOB.

duHaHCHMpOBaHUe. JlanHoe HccieloBaHue
MPOBOJMJIOCh B paMKaxX OI0/PKeTa HayYHO —TEXHUYECKOro
rpanTa AP 19677786 «IlHHOBalMOHHbIN METO/, CHUXKEHHUS
FHOMHO-CENTUYECKUX OCJI0XKHEHU M [TOC/Ie OPTOINeuYeCKUX
BMeILATeJbCTB [yTEM IPEBEHTUBHON reMOKOPPEKIIUU»

Bxkiiaxz, aBTopoB. Konyentyanusauusa - AK,;
Metogosoruss - A.C; mpoBepka - M.E.,; dopmanbHbIH
anaimu3 - AK, AC. u ME, Hanucanue (opuruHajIbHas
yepHoBasi noarotoBka) - A.B, C.B.; HanucaHue (0630p U
penakTupoBaHue) - AT.
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Tyitinaeme

HupekyusaHoly andvin any adicmepiniy sxcemicmikmepi men scemindipinyine kapamacmaH, nepunpomesoik 6yblH UHEPeKYUsCbl
6ybIHOapdbl MOJTbIK aybicmblpydaH KelliHel ayblp ackblHy 601bin mabsliadel. Ipigdi-cenmukaablk acKblHyAapdbly an0blH a1y - My2edekmikke
oKeslemiH ackblHyMeH KypecydiH e MaHbl30bl cmpameausicbl 606N Mabwlaadsl, coHoall-ak aadbiH aaydsl HAyKacka 6ailiaHbicmbel Kayin
daxkmopaapblH aHblkMayodaH 6acmay Kepek.

3epmmeydiy makcamul: ipi GybIHOAPObIH JHcaANbI APMPONAACMUKACLIHAH KeliH IpiHOi-cenmuKaiblk acKblHy/1apobly 0aMyblHA
batinanbicmul Kayin-kamep paKkmopaapblH aHbIKMay.

ddicmepi. 2022 cbladblY KbipkylieziHeH 2023 acbla0bly mambi3biHa — OdelliH opmonedusavlk oma xcacanran 71 Haykacmoiy
MeOQUYUHANLIK KydammapslHa —pempochekmuemi maaday scacandsl. Ipiydi-cenmukaavlk ackbiHyaapobiy 0aMyblH —eckepe ombipbin,
Haykacmap 2 monka 6eaiH0i. I monka omadaH KeliiHei uHPeKYUSAbIK ACKbIHYAApbl 6ap, Mblcaabl, nepunpome3dik uHgpexkyus (n=9),
XupypausiavlK scapaHuiH ipiydeyi (n=8), pecnupamop.ivik uHdekyusi (n=2), 30p wWulFapy i#oa0apbiHbiH UuHPekyusicol (n=8), mepi uH@pekyusaapul
(n=8), Il monma ackbiHycbi3 HayKacmap 600bl.

Hamuoweci. Pempocnekmusmi masaday Haykacmapodely maxdaaraH mobbiHda 3,1%-viHoa ipiHOi-cenmuka/blk acKblHYAAp
60FaHbIH Kepcemmi. XKblHbICbl MEH caaMarsl 60lbIHWA monmap apacviHoa atimapasikmatl atiblpMawbLIbiKmap 604raH %ok, I monmarsi
Haykacmapdbly opmawia sxcacwl - 61,4+11,5, [ monma - 61,6+13,2 xcac (p>0,05). I monmarel Haykacmapowviy 47,3% oma andvbiHdarsbl aHemust
6o.ca, Il monma - mek 5% (x2<0,02). Bya pemme omara detiinei 2emo2106uH deHeelii 6ipiHwi monma - 117,343,4 2/a, an ekinwi monma -
136,3#8,6 2/, p<0,001. Condati-ak ipiHdi-cenmukablK ackbiHy1apbl 6ap Haykacmapowly 52,6%-0a kamapaac kaum duabemi 6aliKaaFaHbvl
aHblkmandwl, 6y Il monmarel Haykacmapra kaparanoa 5 ece sxcoraput (10,5%, x2<0,04).

KopbimbiHobl. Ocblaatiwa, pempochekmugmi masaday xcanel GybiH ayblCMblpydaH KeliiH ipiHdi-cenmuKkaablK ackblHyAapobly 0amy
Kayin-kamep gakmopaapsl oma as10bIHOAFbl AHEMUS, Kamap HypemiH KaHm duabemi jcaHe onepayusiHbly COHbIHOA 7,5 MMO/b/A1 HOFapbl
2unepaauKeMus eKeHiH Kkepcemmi.

Tytiin ce3dep: xcannvl 6yblH aybicmblpy, nepunpome3soik 6yblH UHPeKkyusicol, a10biH a1y, Kayin-kamep gakmopapsl, oma an10blHOAFbL
oymatinaHdbslpy.
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Abstract

Despite advances and improvements in infection prevention techniques, periprosthetic joint infection is a serious complication after
total joint replacement. Prevention of purulent-septic complications is the most important strategy to combat this disabling complication, and
should begin with identifying patient-related risk factors

The aim: identification of risk factors associated with the development of purulent-septic complications after total arthroplasty of large
Jjoints.
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Methods. A retrospective review of the medical records of 71 patients who underwent orthopedic surgery from September 2022 to
August 2023 was performed. Taking into account the development of purulent-septic complications, the patients were divided into 2 groups.
Group I included patients with infectious complications after surgery, such as periprosthetic infection (n=9), suppuration of the surgical wound
(n=8), respiratory infection (n=2), urinary tract infection (n=8), skin infections (n=8), in group II there were patients without complications.

Results. A retrospective analysis showed that in the selected group of patients, 3.1% had purulent-septic complications. The average
age of patients in group I was 61.4+11.5 years, in group Il - 61.6+13.2 years (p>0.05). 47.3% of patients in group I had preoperative anemia,
while in group II - only 5% (x2 < 0.02). At the same time, the hemoglobin level before surgery in the first group was 117.3+3.4 g/I, and in the
second - 136.3#8.6 g/I, p<0.001. It was also revealed that concomitant diabetes mellitus was observed in 52.6% of patients with purulent-septic
complications, which was 5 times higher than in patients of group II (10.5%, x2<0.04).

Conclusion. Thus, a retrospective analysis showed that risk factors for the development of purulent-septic complications after total joint
replacement were preoperative anemia, concomitant diabetes mellitus, and hyperglycemia above 7.5 mmol/I at the end of the operation.

Keywords: total joint replacement, periprosthetic joint infection, prevention, risk factors, preoperative optimization.
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Pesome

Ilepesnombl Kar4Uuybl N0 Yacmome 3aHUMAOM 00HO U3 Nepeblx Mecm npu nospedxcdeHuu onopHo-deuzamenbHo20 annapama. B
€8513U C YeM 6bl10 paspabomaHo MHOHCECMB0 CNOCO608 /1e4eHUsl Nepes10M08 KAIHuYbl, 00Hako 3 ekmuaHbLil cnocob ukcayuu, AUULeHHbLI
Hedocmamkos, ocmaemcsi npedmMemoMm NOUCKO8.

Lesnb uccnedosanus: oyeHumsb 3 HekmusHoCmMb pazAUHHbIX ONEPAMUBHbBIX CNOCOO08 Jle4eHUs] NePeoMO8 KAIYUYbl HA npuMepe
MHO020npoPuabHOlU 601bHUYbI UMeHU npodeccopa XK. Makasxcanosa (Kapazanda, Kazaxcmat).

Memodbl. [Iposedeto pempocnekmusHoe ucc1edo8axus 276 nayueHmog ¢ nepesomamu Kawuuysl cmapuie 10 sem. H3 o6wezo
Ko/auyecmea nayueHmog Haubo/buiee YUca0 cocmagasiom Mmysxcyunsl - 221 nayuenm (80,07%), scenwun - 55 nayuenmox (19,92%).
Hcnosavzosanue uHmpamedyansipHozo ocmeocuHmesa (C nOMOWbIo Chuybl, CmMepicHs) cocmasuao okoao 9% uau 25 nayueHmos om
scex onepuposaHHblx. C NOMOWbI0 HAKAAOHOU naacmuHul gukcayus npogoduaacs y 86% 6oavHbix (238 uenosek), npu amom u3 238
0nepuposaHHbIX Npu NOMOWU HAKAAOHOU naacmuHsl 152 nayueHma 6blau onepuposaHsl 8 C853U ¢ NOBMOPHLIM 0bpaujeHueM U3 Opy2ux
KAUHUK, @ 0cmaJibHele 86 6bLAU 0Nepupo8aHbl IKCMpeHHo. /leveHue npu nomMowju cmpescHe8o20 annapama 6ul10 nposedeHo y 1 nayueHma.

Pezynomamel. B peynbmame sieveHus, y 601bwetl yacmu nayueHmos yoaaocms 0o6umaucs y0oe/1emeopumebHbiX pe3yabmamos.
00HaKo npu UCNObL308AHUU UHMPAMEDYAAPHO20 OCMEOCUHMe3d (C NOMOWbI0 CNUYbL, CMEPHCHS) Yy 6 nayueHmos u3 25 onepuposaHHbIX
JaHHbIM CNOCO6OM NPOU3OWLIA MUZPAYUST PUKCAMOpPA, 8 C85A3U C YeM 6bla NpogedeH HAKOCMHbIL 0cmeocuHme3s. Y nayueHmos 8 JeyeHuu
KOMOPbIX UCNOb308ANUCL HAKAAOHblE NAACMUHbL, MUZPAYUU KOHCMPYKYUU UAu pasgumusi duacmasa He Hab6a100a10cb. B pesyremame
JIeYEeHUS] CMPENCHEBLIM ANNAPAMOM, OCAOHCHEHUL Makice He Ha600an0Ch.

Bu1800bL. Hcx00s1 U3 noiy4eHHbIX cmamucmu4eckux 0aHHbIX, Mbl 8UOUM, MO HAKOCMHbIU 0cmeocuHme3 naacmuHol obecnevugaem
6oJ1ee JcecmKyw @ukcayur, a makxice npousgooumcsi donoJHUMeNbHOE CKpenjeHue aymompaHcnJAaHmamos npu Je4eHuu JOMCHbIX
cycmagos, umo 3ggdekmusHo 045 OanbHelwezo cpaujeHus omaomkos. O0HaKo HecmMompsi HA pe3y/bmamueHOCmMb HAKOCMHO20
ocmeocuHmesa, e2o MUHycbl, mpebyrom paspabomku Hogo20 gukcamopa 0151 UHMpaMedyaaspHO20 0CmeocuHmesa.

Kawuesbwlie caosa: Kaw4vuya, HAKOCMHbIU ocmeocuHmes, nepesiombl K/AYUYbL, uHmpamedyfmﬂprzﬁ ocmeocuHmes, JsedeHue
nepesiomos K/Jarnvuybsl.
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BBeaeHue
HepeJIOMI)I KJIIOYH I bI o 4yacToTe 3aHUMAKT
OJJHO U3 IEepBbIX MECT IIPU INOBPEXJEHUH  OINOPHO-

JIBUTATeJbHOTO almnapaTta 4 IO JaHHbIM psiia aBTOPOB
paBHsATCA OT 5 A0 11,7% Bcex ciydaeB [1]. B obsactu
nepesioMa  OGBIYHO  OBbIBAET:  MNPHUNYXJOCTb, IpHU
najsibNaluu pe3kass O00JIe3HEHHOCTb, B GOJIBLIUHCTBE
c/lly4yaeB MpPOLIYNbIBAIOTCS KOCTHble OTJIIOMKH H HX
KpenuTalus. 3aK/JIYUTENbHYI0 KapTHHY NOATBEPXKJAET
pEHTreHorpaMMa KJIIOUYHMLbI, U3 KOTOPOH YEeTKO BHJEH
[epesioM, €ro XapakTep, CMelleHHe M pacloJIOKeHHe
nepesioMa. OCHOBHBIM KPUTEPHUEM JIeUeHHUS JOJDKHO 6BbITh
yCTpaHeHHe CMelleHHUs OTJIOMKOB U KeCTKasd (UKcanus
HX Ha BECb N1EPUO/, ITOJIHOTO CPACTaHHUsl U BOCCTAHOBJIEHUS
GYHKIMH IJIEY€BOTO CYCTaBa.

B seuenun nepejioMOB KJIFOYHIIbI B HacCTodllee
BpeMda NPUMEHAKTCA KOHCEpBATUBHbIE U OllepaTUBHbIE
CIOCOOBI JIeUeHHUSI.

KoHcepBaTHBHOe JiedeHHEe NPUMEHSIeTCs yvalle
Bcero y gertei (okoso 200 cnoco6oB MMMOGUIM3ALUH),
y B3pOCJbIX METOAOM BbIGOpA SIBJSETCS ONEepaTHBHBIH
Croco6 JieyeHusl.

OcHOBHbIE TPOGJIEMBI
KJIOYWIBI  CBS3aHHBI C  ee
HEPaBHOMEPHOCTbIO TOJIIIMHEI
M aHATOMUYECKUM paclloJIOKeHWeM, a Takxke eé
OMOMeXaHUYeCKUMH  QYHKIUSMH, TaKUM  00pa3oM
NpUMeHEeHHWe KOHCEPBATHUBHBIX CIIOCOGOB JieYeHHs], B
CHJIy HECOCTOSTEJbHOCTH KOMIIPECCUH U CTaGHUJIbHOCTU
pEeno3uIMK, Ha JaHHbBIH MOMEHT Jal0T HaW6OJbIIHN
MPOLIEHT OCJOXKHEHUH B BHJE HeCpalleHUuH, JIOKHbIX
CyCTaBOB, KOHTPAKTyp U T.4. [2-3].

B JIEYEHHUH TMEpPEeIOMOB
S-o6pasHoii  popMoH,
Ha BCEM TNPOTSHKEHUU

B Hacrosiiee BpeMsi ONepaTHBHOE JiedeHHe
MepeJIOMOB KJIFOYMIIbI, PA3JMYHBIMHA MeTa/JINYeCKUMU
KOHCTPYKIHUSIMH, OTpaHUYHBaETCS 3 croco6amu:
WHTpaMeAy/UISIPHBIM OCTEOCHUHTE30M (korma
MeTa/JINYeCKUi PUKCAaTOp MPOXOAUT B KOCTHOMO3TOBOM
KaHaJsie); HaKOCTHBIM 0CTeOCUHTEe30M (MJIaCTHHOHU
KOTOpasi CKpeIisieT OTJOMKH C MOMOIIbI0 IIypyIoB),
BO3MOXKeH 3-U crnoco6 GUKcaluu OTJIOMKOB - allapaToM
BHEOYAroBOU BHeENIHEH UKCAIUH, C TOMOLIbI0 CTEPKHEH,
CKpeIJIEHHBIX MEeX/1y COO0M IITaHTaMHU.

W3 Bcex aTUX 3-X BU/I0B, Yallle BCETO UCIOJIb3yeTCs
WHTpaMeAy/JIIPHbI OCTEOCHMHTEe3 KJIIOYHIIbl C MOMOLIbI0
cnun, reosfei KioHuepa, cTepxkHed u Ap. B mpakTuke
3TOT crnoco6 ¢UKCcallMM paclpocTpaHeH M3-3a CBoeHd
MPOCTOTHI ¥ AOCTYNHOCTH. Ho ’kecTkylo uKcanuio, Kak
3TO MOXHO MOJIYYHUTb MPH HCIO0Jb30BaHUM HAKJAJHOIO
OCTEOCHHTe3a, B 3TOM CJydae IMOJYYUTb HEBO3MOXKHO,
TaK KaK MOJABMXHOCTb BCe-TAKH COXPAHSETCs M 4acTo
NPOUCXOJUT MUTpalUsl CTepXHfA. Bce 3TO NMpPUBOAUT K
3aMe/lJIeHHOH KOHCOJIMJALMU M 0Opa3s0BaHUIO JIOKHBIX
cycTaBoB. Take CTOUT Y4YUTBHIBATh, YTO JAAHHBIN crocob
OCTeOCHMHTe3a Haubojiee NPUMEHHMM IMpU IepesoMax
KJIIOUMIIBI B ee CpeJiHel TpeTH.

MaTepua/ibl U METOAbI

Bbl1 npoBeseH aHa/NW3 JAaHHBIX, NOJYYeHHBIX Ha
6aze MHoronpodu/ibHON GOJBHULBI UMeHH Npodeccopa
XK. MakaxkaHoBa 3a 4 roza (2018-2022 rr.). Bcero
B UCCIeJOBaHWU O6bLIO pacCMOTpeHO JiedeHHe 276
C/lydaeB, M3 KOTOPBLIX JeTed GoJiblioe KOJIN4eCTBO
W COCTaBJSIeET TOJIbKO ONEepHUpOBaHHBIX 116 yesoBeK
(42,02%). B gerckom Bo3pacte fo 10 seT Bce nepesoMbl
KJIIOUHIbl JIEYUJIUCh ~ KOHCEPBAaTHBHO. JleueHue
3aKJI04YaJ0ch B 06e360JIMBaHUM, PENO3ULUH KOCTHBIX

HaxyafHOM ocCTeocHHTe3 C NOMOILbI0 MJIACTHH,
3aKpelVIeHHbIH LIypynaMy, B HauaJe JaeT XOPOIIYIo
JKECTKYI0 (QUKcalMi0 OTJIOMKOB, HO B IOC/JeAYyIOIleM,
yepe3s 7-10 [JgHel, KOCTHasg TKaHb BOKpYr LIYpPYyIOB
paccacbiBaeTcsl, LIypyIlbl CTAHOBATCS IOABWXHBIMH, a
IJIaCTHHA YXKe He MOXKeT NMPOYHO PUKCHPOBATb OTIOMKH.
KpoMe Toro, faHHBI BUJ, OCTEOCHHTe3a TpaBMaTH4eH U
JUIsl ylajleHusl B MOCJeAyIoleM NPUXOAUTCS NPOBOAUTH
TaKyl0 >Ke oOIepaluio, 4YTo U 6bL1a BHauase. Takxke
c/leflyeT YYUTbIBAaTb BCEMU U3BECTHbIE HEJJOCTAaTKHU TaKHe
KaK: BO3MOXHOCTb IlepejioMa UKcaTopa MOJ BeCcoM
KOHEYHOCTH (0C06eHHO KOoTAa PpUKCATOp pPacloJIOKeH MO
BEpXHEN WJIM HIXKHEW TMOBEPXHOCTH KJIIOYHIbI, TO €CTb
nepesioM IO IJIOCKOCTH), TJyGOKas M MOBEPXHOCTHAs
HHOeKIHUs], KoCMeTHYeCKUE ePeKThI [4].

(DI/IKCBLU/IH C IIOMOUIbIO CTEpPXXHEBbIX allapaToB

TPYAOEMKa, nuMmeer OIIaCHOCTb TNOBpeXAeHUuA
MNOAKJIHYHUIHOI'O COCyAHCTO-HEPBHOI'O ny4dkKa
NPOBOAUMBIMU  CTEPXHAMMU. AnnapaT rpoMo3/o0K,

Heylo0eH W TpebyeT IMOCTOSSHHOTO HabJIloJleHUusT 3a
HUM, C 4eM CBSI3aH BBICOKHMH NPOILEHT BOCIAJUTEJbHbIX
OCJIO)KHEHUH.

s ledyeHuUs] MepesioMOB KJIIOYHIBI NMPeJJIOKEHO
GoJIblLIIOEe KOJUYECTBO PA3JMYHBIX CIOCOGOB, OJHAKO [0
CHX IOp Mbl He UMeeM TaKOro MeTOAA JIeUeHHs], KOTOPBIH
[03BOJIsII 6bl HaM JOGUBATHCS U YAOBJIETBOPSJI Hac BO
BCeX C/yvasX, MOTOMY KaK OTCYTCTBYeT TaKoil croco6
KOTOPBIH Gbl HO3BOJIMJI JOCTHYb CTAGHU/IbHON MOCTOSIHHOM
¢duKcanuy, mpu 3TOM OblI yA06EH B €ro yCTaHOBKE U
HOIIEHUH, He HMeJs Obl BBICOKOTO pUcKa mHepdopanuu
KOXH, KyIoJia IJIEBPbl HJIM TNOBPEXAEHHS COCYZOB,
caM 1o ce6e MMesJ BBICOKYI0 HPOYHOCTb, He CHIXKaJ
pereHepaToOpHbI MOTeHLMaN KJIIYHULbl U JaBaj Obl
YAOBJIETBOPUTE/bHBIN 3CTETUUECKUH pe3y/IbTaT JiedyeHusl.
COOTBETCTBOBaTb BCeM JAaHHBIM KPHUTEpHUsIM KpaiiHe
TPYLHO, @ HA JAHHBI MOMEHT KaK I0Ka3bIBaeT MPAKTHKA,
BOOOIIle HEBO3MOXXHO, MOTOMY YTO JaHHbIE YCJOBHs BO
MHOTOM B3aUMOMCKJIIOYAIOT ApyT Apyra [5].

B  cBoo  ouepenb BbIGOP/co3/aHNe
MeTa/UIMYecKoro ¢uKcaTopa 3aTPyAHEHO TeM, 4YTO
KOHCTPYKIIMH, I03BOJIAKOIINE JOGUTbCA MaKCHMalbHOU
CTabUJIBHOCTY HEBO3MOXXHO MCIOJIb30BAaThb HAa KJIIOUHLE
BBU/ly aHATOMHYECKHX OTpaHHYEHHMH, B TO Xe BpeM:
NpUMeHeHHe KOHCTPYKLUH B yrofly GopMe U JIOKaIU3aLuu
KJIIOYMIIBl NPUBOAAT K HHU3KOH KOMIIpECCHMH Ha 06J1aCThb
nepeJsioMa, a TaK»Ke BBICOKMM PUCK MUTPALIMH KOHCTPYKLUU
[6-9].

Llens ucciegoBaHuA: oneHUTH 3QPEKTHUBHOCTH
Pa3JIMYHBIX ONEPATHUBHBIX CIoco60B JIeYeHUsT nepejoMoB
KJIIOUNLbl Ha npuMepe MHoronpodugbHOW 6GOJBHUIBI
nmenn I[lpodpeccopa XK. MakaxanoBa (Kaparaupa,
KasaxcraH).

OTJIOMKOB W ¢ukcanuu. Pukcanus TpOU3BOAMUJIACH C
nomolbio KoJel, /leab6e W runcoBod nosssku /[eso. K
COXKQJIEHUIO JlaHHble BUAbI GUKCALUU HEeAOCTATOYHbI
U TNO3TOMY IepesioMbl KJIOUML y JeTed cpacTajuch
06GBIYHO C YIVIOBBIM CMellleHHeM (H3-32 MepesioMOB IO
TUIY «3eJIeHOH BeTOYKHW»). JlaHHasl KaTeropus GOJIbHBIX
Jleyusacb aMmbynaTopHo 6e3 ocioxkHenud [10]. B
HOCJIeAYIOIeM UCKPHBJIEHHS KIIOUHIIbI, B IPOLIeCCe POCTa,
BbIPaBHHBAJIUCh.
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Ta6bauya 1 - [oas nepesomos Kawouvuysbl om obuje2o Koau4ecmsa onepuposaHHuIX nayueHmos (8 MHozonpoguabHol 60abHUYE

umeHu IIpogpeccopa XK Makaxcarosa)

Tox O011ee KOJIMUECTBO TIEPEIOMOB ITepesmomer kTIOUHAIT Mo 00 @O v
TIepesIoMOB

2018 2486 47 1,90%

2019 2700 43 1,60%

2020 3044 71 2,30%

2022 2839 115 4%

Bceero 11069 276 2,50%

W3 omnepupoBaHHbIX GOJBHBIX HauboOJIblllee OCKOJIbYaTble, MHOIOOCKOJIbYATble U Jpyrue MepeoMbl

KOJIMYECTBO I[epesioMOB  KJW4ML, npuxoautcas Ha (Ta6auua 1), W3  obuiero KojauvecTBa HaALUEHTOB

MPOAYKTUBHBIN Bo3pacT ¢ 18 mo 45 seTHero Bo3pacTa
(Tabauna 2). XapakTep 1epesioMOB CaMbli
pa3HoO6pasHbI. BcTpevaroTcss Kocble, MONepevHble,

HAUGOJIbIIEe YUCJIO0 COCTABJSIOT MYXKYUHBI - 221 manueHT
(80,07%), >xeH1uH - 55 nanueHToK (19,92%).

TH6./IUL{G 2- BospacmHoe pacnpede/leHue nayueHmos no Ko/suvyecmsay nepesiomos KAarnvuybsl

T'ox / Bospacr Jlo 18 et 18-30 et 30-45 et 45-60 mer 60+ ster
2018 10 29 2 6 0
2019 16 17 3 5 2
2020 24 15 18 12 2
2022 66 17 13 14 5
Bcero 116 78 36 37 9
q)HKcaHI/Iﬂ AAaHHbIX nepejioMmoB BeCbMa pa3/siMdiHbie MeTOAbl Cl)I/IKCB.LU/IPl. 3TO npexnae BCero

npo6ﬂeMaanHa U 3TO CBA3aHHO C IIpexzae BCero cC
OTCYyTCTBUEM XOpOLIEro d)anaTopa, KOTOprfI TIO3BOJIAJ
6bI YAEepXKUBATDb OTJIOMKH TIIPpOYHO B MPABHJIBHOM
IMOJIOXKEHHWH, B CBA3U C 4Y€M B KJIMHHUKE HCIOJIb3YHTCA

HHTpaMeay IS PHBIHI OCTEOCHHTES, HaKOCTHBIN
OCTEOCUHTE3 IIJIACTUHOM, BHEOYaroBbIH OCTEOCHHTE3
C TNOMOIIbIO CIenWaJbHOro ammaparta Wiausaposa st
kiarounnbl (Tabauna 3).

Tabauya 3 - Cmamucmuyeckue daHHble N0 cnoco6am ukcayuu nepesomos Ka1uysl

Bun .
BMeIlaTeabeTsa / Haxocrusrit ocreocunres by e SO Annapar Wnusaposa
OCTEOCHHTE3 HAKOCTHAS ILJIACTHHA
ITapamerp
Bcero 238 25 12 1
Kosmuecrso
omeparit OKCTpEeHHO TToBTOopHO
86 152
Cpemuuii Bozpacr 24,75 23,6 45 64
MysxunsbL 191 19 10 1
HKenmunsr 47 6 2 0
Hcnonp3zoBanue WHTpPaMeAY/IIPHOTO  OOpallleHueM U3 JApyruX KJAWHUK, a OcCTajbHble 86

0CTeOCUHTe3a (C MOMOILbIO CIUIIbI, CTEPXKHS) COCTABUJIO
0K0Js10 9% uu 25 nalMeHTOB OT BCeX ONepUpoBaHHBIX. C
MOMOIIbI0 HAKJIA/[HOW MJIACTUHBI PpUKcalus MPOBOAUIACH
y 86% O6osbHBIX (238 uesoBek), mpu 3TOM u3 238
OIEPHUPOBAHHBIX MPU MOMOILM HAKJIAJAHOU MaacTUHbI 152
nanyeHTa OblIM ONEPUPOBAHbl B CBSI3M C IOBTOPHBIM

Pe3ybTaThl

B pesyibraTe JiedeHMs, y OOJIbIIEH YaCTH
NalMeHTOB YAAJOCTb JOOGUTHCSA Y[OBJIETBOPUTENbHBIX
pesyJIbTaToB. OzHaKo npu UCI0JIb30BaHNUU
WHTpaMeyJUIIPHOTO OCTEOCHHTEe3a (C MOMOILIBI0 CIHILBI,
CTEpKHs) y 6 NMalMeHTOB U3 25 onepupoBaHHbIX JaHHBIM
Crnoco6oM Npou3o0IlIa MUrpanus ¢ukcaTopa, B CBA3HU C
YyeM ObLJI IPOBE/IeH HAKOCTHBIM OCTEOCHHTE3.

y MMallueHTOB B JIEHEHUH KOTOPbIX UCITIOJIb30BaJIMCh
HaKJ/IaiHble TIIJIaCTHHbI, MUIpPpAllUU KOHCTPYKLUHU WJIU
06cyxaeHne

llpy ananuse JApyrux ny6JuKauuid — GbuIO
BBISIBJIEHO MHOI'0 HNPOTHBOPEUYMBBIX JAHHBIX IO TOBOAY
3QPEKTUBHOCTH KaXAOr0 U3 CHOCOG0B  QUKCAIUU.

58

OblIM ONEepPUPOBaHbl 3KCTPEHHO. JleueHUe NMpU MOMOIHU
CTpeXXHeBOTO annapara 6blJ10 TpoBe/ieHo y 1 narueHTa.

CraTtuctudeckass o06paboTKa NpoOBOAW/IACL MpHU
nomoiuu Microsoft Excel (13 naketa Microsoft Office 2010)
u nporpaMmsl Statistica 13.

pa3BUTHsl Juacrasa He Hab/wJanock. B pesynbraTte
JIeYeHUs] CTPEKHEBBIM alapaToM, OCI0KHEHHUH TaKKe He
HabJ110/1a/10Ch.

Takum o6pasoM npu HCIOJIb30BAaHUU
UHTpaMeZyJIJIAPHOTO0 OCTEOCHHTe3a MpPOLEHT MUIpaLui
coctaBua1 24% B TO BpeMsA Kak, NIPHU HCHOJIb30BaHUU
HaKJIQJIHbIX IUIACTUH M CTEP)KHEBOTO ammnapara HpOLeHT
Murpanui paseH 0.

TakuMm o6pa3oM 3pPpeKTUBHOCTb Pa3HBIX PUKCATOPOB B
Pa3JIMYHBIX HCCIE[0BAHUSAX OCTAETCS AUCKYTaOEJbHOMU.
OfHaKO M3  pe3yIbTaTOB  HAUIETO0  HMCC/e[0BaHUSA
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BHU/IHO, YTO HAKOCTHBIM OCTEOCHHTe3 006/aZlaeT CaMbIM
BBICOKMM IIOKa3aTesJeM CTaGUJIbHOCTH U OTCYTCTBHUEM
OCJIO)KHEHUH B BuJe GOPMHUPOBAHHUS JIOXKHBIX CyCTABOB,

[losaToMy 6Gosiee mHepcrneKTHBHBI PabOThl MO CO3JAHHUIO
HOBOTO MHTpaMeAy/IIpHOro QUKCATOpa, a TaKKe HOBOU
MeTOAUKH PpUKCAUH.

Jlaxe B cjydyae IOBTOPHbIX obpameHud. Heobxopnmo K coxaneHuo, Ansi OUEHKH 3pPEKTHBHOCTH
OTMETHUTB, YTO OYAYIIMM MeTOJOM BbIOOpa Bce e OyZeT CTpeskHEeBoro  ammapata  WinsapoBa  Mbl  HMeeM
HWHTpaMeAy/UIAPDHBIM OCTEOCHUHTE3, TaK KaK OH ABJIAETCA HEeJJOCTAaTOYHOE KOJMYEeCTBO JaHHBIX, 4YTO Tpe6yeT

MaJIOMHBA3UBHBIM, €CTb BO3MOXXHOCTb ITPOBECTH (l)I/IKcaTOp
yepe3 Bechb KaHaJl, a C03/1aTh KOMIIPECCHIO He CJI0KHO [11].

NaJIbHEUIINX UCC/IeJOBaHUN U HAGJIIOJe HU .

BbIBOABI

Ucxonss M3 NOJYYEHHbIX  CTAaTUCTHYECKHUX duHaHCUpOBaHMe. JlaHHoe uccieloBaHue
JIaHHBIX, Mbl BHJHUM, YTO HAKOCTHBIH OCTEOCHUHTE3  SIBJISETCS MHULUATUBOW U He UMeeT BHEIIHUX HCTOYHUKOB
IJIACTUHON ob6eclieyrBaeT 6oJiee XKeCcTKyw Jukcanuo, QGUHAHCUPOBAHUS.
a TakXe INPOU3BOAUTCH [ONOJHHUTENbHOE CKpelJeHHe Bknrag  aBropoB.  JlaHHoe yccieioBaHue

AYTOTPAHCIJIAHTATOB IPU JieYeHUU JIOXKHBIX CYyCTaBOB,
4To SCI)q)eKTI/IBHO AJid ,anleePlLuer‘o CpallleHUus OTJIOMKOB.
Ha ocHOBaHUU BBIILIENU3JI0KEHHOTO Mbl CUYUTAEM, UTO
IpUu JIeHeHHUUHU MHOI'0OCKOJIbYAThbIX, KOCbIX U CMEIEeHHbIX

Konuenrtyanusauus - A.M. Metogosorus - AM. Hanncanue
yepHoBOM Bepcuu - W.K. Hanucanue yncTtoBoil Bepcuu -
A.A. PepaktupoBanue - B.E. C6op u ananus gaHHbIX - UK.
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OCTEOCHHTE3a, er0 MUHYChI, TPEOYIOT Pa3pabOTKU HOBOI'O
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(Kaparanpa, Kasaxcran) 3a cofeiicTBUe NpU NPOBeJeHUHU
JIAHHOT0 UCCJIe/l0BaHUA.

KoHdmMKT uHTepecoB. ABTOpbI 3asBJAIOT 06
OTCYTCTBUM KOHPJIMKTA UHTEPECOB.

JlutepaTtypa

1. Burnham J.M. Midshaft Clavicle Fractures: A Critical Review. Orthopedics. 2016; 39(5): e814-e821. [Crossref]

2. Banerjee R. Management of distal clavicle fractures. ] Am Acad Orthop Surg. 2011; 19(7): 392-401. [Crossref]

3. George D.M. The long-term outcome of displaced mid-third clavicle fractures on scapular and shoulder function:
variations between immediate surgery, delayed surgery, and nonsurgical management. | Shoulder Elbow Surg. 2015; 24(5):
669-76. [Crossref]

4. Honeycutt M., Fisher M., Rieh ]. Orthopaedic tips: a comprehensive review of midshaft clavicle fracture. JBJS Journal of
Orthopaedics for Physician Assistants. 2019; 7(3): e0053. [Crossref]

5. Hcaenmves A.B., llanapv B.[l, Cmpeakos H.C, Kamenckux M.C. CospemeHHOe cocmosiHue 80onpoca JeveHust
nayueHmos ¢ nepeaoMamMu Kar4uybsl // Becmuuk akcnepumeHmaavHoll u KauHu4eckol xupypauu. - 2012. - T. 5. - Ne2. - C. 492-
496. [Google Scholar]/

Islent'ev A.V,, Shapar' V.D., Strelkov N.S., Kamenskikh M.S. Sovremennoe sostoianie voprosa lecheniia patsientov
s perelomami kliuchitsy (Current state of the issue in the treatment of patients with clavicle fractures) [in Russian]. Vestnik
eksperimental'noi i klinicheskoi khirurgii. 2012; 5(2): 492-496. [Google Scholar]

6. Mapmenw U.H., lapsun E.O. JleveHue 3aKpblmbliX nepesomMo8 KAYUYbl PA3AUYHbIMU 8APUAHMAMU 0CMeEOCUHME3d
// I'enuii Opmoneduu. - 2011. - Ne4. - C. 5-8. [Google Scholar]

Martel' 11, Darvin E.O. Lechenie zakrytykh perelomov kliuchitsy razlichnymi variantami osteosinteza (Treatment of
closed clavicle fractures with various osteosynthesis options) [in Russian]. Genii Ortopedii. 2011; 4: 5-8. [Google Scholar]

7. Ckopozasdos A.B, Hekos A.B, llueiidepoe M.B. HHmpamedyaasipHulli ocmeocuHmes Kjawouuywsl // BecmHuk
Poccutickozo I'ocydapcmeenHozo Meduyunckozo YHugepcumema. — 2013. - Ne3. - C. 22-25. [Google Scholar]

Skorogliadov A.V, Ivkov A.V, Shneiderov M.V. Intramedulliarnyi osteosintez kliuchitsy (Intramedullary osteosynthesis of
the clavicle) [in Russian]. Vestnik Rossiiskogo Gosudarstvennogo Meditsinskogo Universiteta. 2013; 3: 22-25. [Google Scholar]

8. lllypose B.A., Japsun E.O. JluHamuka (hyHKYUOHAALHO20 COCMOSAHUSI GO/NbHLIX 8 npoyecce JiedeHus nepesaomda
KAOYUYbl MemodoM UpeckocmHozo ocmeocunmesa // Tpaemamosozus u opmonedus Poccuu. - 2013. - Ne1(67). - C. 87-92.
[Google Scholar]

Shchurov VA, Darvin E.O. Dinamika funktsional’'nogo sostoianiia bol'nykh v protsesse lecheniia pereloma kliuchitsy
metodom chreskostnogo osteosinteza (Dynamics of the functional state of patients during the treatment of a clavicle fracture
using transosseous osteosynthesis) [in Russian]. Travmatologiia i ortopediia Rossii. 2013; 1(67): 87-92. [Google Scholar]

9. Stepanyan H., Hennrikus W, Flynn D., Gendelberg D. Complex clavicle fractures in children: Kids are not little adults.
Trauma. 2019; 21(1): 35-39. [Crossref]

10. Ban I, Nowak J., Virtanen K., Troelsen A. Over treatment of displaced midshaft clavicle fractures. Acta Orthop. 2016;
87(6): 541-5. [Crossref]

ByraHa ChIHBIKTAapbIH eM/eyAiH apTypJii oTajiay aficTepiHiH THiMAiTiri
ruHoB A.M. %, Komanora A.A.3, ABpomuiu UK.

Tysney6aeB B.E. !,

! Xupypausavik aypyaap kagedpaceiHbiy meHeepywici, Kaparandst meduyuna ynusepcumemi, Kaparanowi, Kazakcmar.
E-mail: tuleubaev@qmu.kz
2 Xupypausiavik aypyaap kagedpacwviHviy doyenmi, Kaparandel meduyuna yHusepcumemi, Kaparanowl, Kazakcmat.

E-mail: saginov.A@qmu.kz


https://doi.org/10.3928/01477447-20160517-06
https://doi.org/10.5435/00124635-201107000-00002

https://doi.org/10.1016/j.jse.2014.09.037
https://doi.org/10.2106/jbjs.jopa.18.00053
https://www.elibrary.ru/item.asp?id=17849688
https://www.elibrary.ru/item.asp?id=17849688
https://www.elibrary.ru/item.asp?id=17586374

https://www.elibrary.ru/item.asp?id=17586374

https://www.elibrary.ru/item.asp?id=24286175
https://www.elibrary.ru/item.asp?id=24286175
https://www.elibrary.ru/item.asp?id=18853270
https://www.elibrary.ru/item.asp?id=18853270
https://doi.org/10.1177/1460408617724815
https://doi.org/10.1080/17453674.2016.1191275
https://orcid.org/0000-0002-9640-2463
https://orcid.org/0000-0002-0411-8693
https://orcid.org/0000-0001-8620-2196
https://orcid.org/0009-0000-1694-5023

Traumatology and Orthopaedics of Kazakhstan, Volume 2. Number 72 (2024)

3 Xupypausavik aypyaap kagedpacwviHbiy accucmeum-npogdeccopbl, Kaparanov meduyuna yHugepcumemi, Kaparandsel, Kazakcmat.
E-mail: koshanova@qmu.kz

* XKaanwvt meduyuHa 6oilbiHwa 5 Kypc cmydenmi, Kaparandel meduyuna yHusepcumemi, Kaparanowl, Kazakcman.
E-mail: vavromidi@mail.ru

Tyitinaeme

ByranaHblH scuiniei 60UbIHWA CbIHYbl MipeK-KUMbLI annapamel 3aKbiMOanraH kedde 6ipiHwi opbiHOapOblH 6ipiH aaadel. OcbiFaH
ball1aHblcmbl 6YFAHAHbIH CbIHYblH emOey0iH kenmezeH adicmepi xcacanadwl, 6ipak kemwinikmepcis 6ekimyodiy muimoi adicin i3dey makbipbLobl
60.16n Kasaa 6epeoi.

3epmmeydiy maxcamvt: [Ipogeccop XK. Makascanoe amviHdarsbl Kencaaaawl aypyxava (Kaparanowl, Kazakcmah) mwvicanvinoa
6YFaHa cblHbIKMapbslH emoeydiy apmyp.ii omanaay adicmepiHiy muimdiniein 6aranay.

9ddicmepi. 10 scacmaH ackaH GyFaHa cbIHbIKMapsl 6ap 276 Haykacka pempocnekmusemi 3epmmey cypeizindi. Haykacmapdwiy
JHAANbI CAHBIHBIK eH Ken caHvl epaep - 221 Haykac (80,07%), atieadep - 55 naykac (19,92%) Kypadvl. HHmpamedyarapavik ocmeocuHmesoi
Koa10aHy (cnuya, 6araHwa KemezimeH) 6apavlk oma ycacaraHoapobiy wamamer 9% Hemece 25 Haykacmol Kypadel. Kancvlpma naacmuHaHsly
KemezimeH bekimy Haykacmapobiy 86%-biH Kypaodel. (238 adam) xcypeizindi, 6yn pemme 238 xcancblpma nAacmuHaHbly KemeziMeH oma
Jcacanranoaposiy 152-ci 6acka kKauHukaaapduly Katima sxcyeiHyiHe 6atiaHbICMbl 0ma K#acandsl, aa KAAraH 86-Ha WyFbla 0ma i#acanobwl.
BO3ek annapamuiHblH kKomezimeH emdey 1 Haykacma scyp2iziaoi.

Homuoiceci. Emdey Hamudicecinde Haykacmapduly Kenwiaiei KaHarammauapavlk Hamudceaepze koA scemkizdi. Axaiioaq,
UHMPamedyanspavlK ocmeocuHmesdi KoaoauraH kesde (chnuya, 6araHwa kemezimeH) ocvl adicneH oma cacaaram 25 Haykacmuly 6-da
bekimkiwmiH Muepayusicel 60410bl, OCbIFAH 6all1aHbICMbL cyliek ocmeocunmesi Jcypei3indi. Emdeyde ycmiyei makmatiwanap K0/10aHbLAFAH
Haykacmapoa KypulabIMHbIH Kewi-KOHbl HeMece duacmasodsiy damysl 6atikaamadsl. baranuwia annapamuvimer emdey HomuosiceciHOe ackblHyaAap
da 6atikaamaowl.

KopbimbiHObL. AnbIHFGH cmamucmukara cylieHe omulpbin, NAACMUHAHbIH Cyliekmik ocmeocunmesi kamad 6ekimydi kammamacels
ememiHiH KepeMi3, COHbIMEH Kamap xasaraH GybiHOapdel emdeyde aymompaHchaaHmammapdbl KocbiMwa 6Gekimianyi sxcacanadsl, 6y
dpazmenmmepdi odau api Gipikmipy ywin muimdi. Aaaiida, cyliek ocmeocuHmesiHiy muimodiniciHe Kapamacmad, oHblH Kemwiaikmepi
uHmMpamedyasip/ablK 0cmeocuHmes ywiH sdcaya 6ekimkiwmi asipsaeyoi kaxcem emeoi.

TytiiH ce3dep: 6yraHa, cyliek ocmeocuHmesi, 6YFaHa CblHbIKMApbl, UHMPAMEOYASIPAbIK 0CMeOoCcUHMe3, 6YFAHA CblHbIKMApbIH emdey.

The Effectiveness of Various Surgical Methods for the Treatment of Fractures of the Clavicle
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Abstract

Fractures of the clavicle in frequency occupy one of the first places in case of damage to the musculoskeletal system. In this connection,
many methods have been developed for the treatment of clavicle fractures; however, an effective method of fixation, devoid of shortcomings,
remains the subject of research.

The aim: to evaluate the effectiveness of various surgical methods for the treatment of clavicle fractures on the example of the
Multidisciplinary clinic named after Professor Kh.Zh. Makazhan (Karaganda, Kazakhstan).

Methods. A retrospective study was conducted in 276 patients with clavicle fractures older than 10 years. Of the total number of patients,
the largest number are men - 221 patients (80.07%), women - 55 patients (19.92%). The use of intramedullary osteosynthesis (using pins, rods)
was about 9% or 25 of all operated patients. With the help of an overlay plate, fixation was performed in 86% of patients (238 people), while out
of 238 patients operated on with an overlay plate, 152 patients were operated on due to repeated referral from other clinics, and the remaining
86 were operated on urgently. Treatment with the rod apparatus was carried out in 1 patient.

Results. As a result of treatment, the majority of patients achieved satisfactory results. However, when using intramedullary osteosynthesis
(with the help of a pin, a rod), in 6 patients out of 25 operated by this method, the fixator migrated, and therefore bone osteosynthesis was
performed. In patients treated with overlay plates, migration of the structure or the development of diastasis was not observed. As a result of the
treatment with the rod apparatus, no complications were observed either.

Conclusion. Based on the obtained statistical data, we see that plate osteosynthesis provides more rigid fixation, and additional fastening
of autografts is performed in the treatment of false joints, which is effective for further fusion of fragments. However, despite the effectiveness of
plate osteosynthesis, its disadvantages require the development of a new fixator for intramedullary osteosynthesis.

Keywords: clavicle, bone osteosynthesis, clavicle fractures, intramedullary osteosynthesis, treatment of clavicle fractures.
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