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CpaBHeHMe pe3y/ibTaToB JieYeHUs NOCTTPaBMaTUUYECKUX
NOXKHBIX CycTaBoB Auadu3a nue4yeBoM KOCTU

C UCNONb30BaHWEM BaCKYNAPU30BaHHbIX KOCTHbIX
TPaHCNNAHTaTOB C MOHUTOPHBIM KOXXHbIM

NOCKYTOM U 6e3 Hero: peTpocneKTMBHOE KOropTHoe
uccnepoBaHue

1.0. Tony6es'?, A.P. CapyxaHsn?, M.B. Mepkynos', 0.M. Bywyes', ['H. LLnpsesa’,
N.A. Kyrenos', B.[l. Ky3Hew08'

! HMULL TpaBmatonorin u optoneamn um. H.H. Mpuoposa, Mockea, Poccuiickas ®epnepaums;
2 PoccuiicKui yHMBEpCUTET ApY6bl Hapoaos, Mocksa, Poccuiickas Deaepauns

AHHOTALIUA

06ocHoBaHue. [TpUMeHeHNe MUKPOCOCYAUCTLIX JIOCKYTOB B PEKOHCTPYKTUBHOM XMPYPriM MMEET BbICOKYI0 aKTyaNbHOCTb B Jie-
UEHWUW OCNOXHEHHBIX NOXHBIX CYcTaBoB Avadmn3a nneyeBoi KOCTU. HapylueHne KpoBOCHabKEHUS aHacTOMO3a NpOUCXOaMT
B 5—10% cnyyaes, 4TO MOXET NPUBECTU K rMbenu TpaHcnnaHTata. Micnonb3oBaHne KOMOMHUPOBAHHOTO KOXHO-KOCTHOTO J10-
CKyTa ABNISETCA NPOCTbIM, JOCTYMHbIM M JOCTAaTOYHO HALEKHBLIM COCOBOM KOHTPONSA NOCKYTA, NOBLILLAKLIMM BEPOSTHOCTb
ycnexa onepawyu.

Lienb. CpaBHuTb 3heKTMBHOCTL KPOBOCHABKaEMOI KOCTHOW MAACTUKM C UCMOMb30BAHUEM CUrHAMBHOTO KOXKHOMO I0CKYTa
u 6e3 Hero.

Marepuanbl U MeTogbl. B oTneneHun Mukpoxupypriv u TpaeMbl kuctn ®rbY HMIL, TO mm. H.H. Mproposa (Mockea) B ne-
puog ¢ 2010 no 2017 roa bbino npoBeAeHo onepaTMBHOE neveHWe 41 naumeHTa C NIOKHBIMM CyCTaBaMu U fedeKTamu nne-
YeBOM KOCTYW C UCMOMb30BAHUEM BaCKYNAPU30BaHHbIX KOCTHbIX TpaHCnaHTaToB. U3 Hux y 23 (56%) 4enoBeK KOCTHbIN NOCKYT
NPUMEHEH B KOMBUHALMM C MOHUTOPHBIM KOXHBIM JIOCKYTOM Ha nepopaHTHbIX cocyaax, y 18 (44%) nauneHToB CUrHanbHbINA
KOXXHbIW MOCKYT He ucnonb3oBanu. OueHKy pesynbTaToB NPOBOAMAM HA OCHOBaHWM JaHHbIX PEHTTEHONOMMYECKOr0 UCCNeao-
BaHWSA W KOMIMbKTEPHOI ToMorpadum.

Pe3synbTartbl. [pn 0TCYTCTBUM MOHUTOPHOIO KOXHOIO NOCKYTa KOHCONMAAUMA HacTynuna y 14 (77%) naumenTos 13 18, npu ero
HanM4MK KoHconmaaumsa beina gocturhyta y 22 (96%) yenosek us 23.

3akniouenue. [IpUMeHeHNe CUrHANBHOO KOXHOMO I0CKyTa sBNAeTcA 3G PeKTMBHLIM CNOCOBOM KOHTPONS KPOBOTOKA B TpaHC-
MNIaHTaTe U YAYYLLAET pe3ynbTaTthl IEYEHMS.

KnioyeBble cnoBa: NOXHbBIA CycTaB Me4yeBO KOCTW; TPAHCMNAHTAT; NOCKYT, MOHMTOPHBIA KOMHBIA JOCKYT;
BACKYNApU30BaHHbIN ManobepLoBbIi TpaHCNIaHTaT.
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Comparison of the treatment results of humerus
diaphysis post-traumatic false joints using
vascularized bone grafts with and without a monitor
skin flap: Retrospective cohort study

Igor 0. Golubev'?, Anna R. Sarukhanyan?, Maksim V. Merkulov', Oleg M. Bushuev',
Galina N. Shiryaeva', llya A. Kutepov', Vasily D. Kusnetzov'

! Priorov National Medical Research Center of Traumatology and Orthopedics, Moscow, Russian Federation;
2 Russian Peoples’ Friendship University, Moscow, Russian Federation

ABSTRACT

BACKGROUND: The use of the microvascular flap in reconstructive surgery of complicated nonunions of the diaphysis of the
humerus is highly valuable. Flaps with compromised blood supply are possible in up to 10% of cases and often lead to the
failure of vascularized reconstruction. The combined skin + bone graft is a simple, useful, and reliable option for flap vitality
control with a high success rate.

OBJECTIVE: To compare microvascular grafting with versus without monitoring the skin flap.

MATERIALS AND METHODS: Forty-one microvascular grafting was performed from 2010 to 2017 in patients with humeral
non-union and bone defects in the Department of Microsurgery and Trauma of the Hand of Priorov National Medical Research
Center of Traumatology and Orthopedics. A combined skin bone flap was used in 23 (56%) patients, and in 18 (44%) patients,
grafting was performed without monitoring the skin flap Computed tomography and X-ray imaging were used to monitor non-
union healing. The use of a signal skin flap is an effective way to control blood flow in the graft and improves treatment results.
RESULTS: In the group without monitoring of the skin flap, non-union healing was documented in 14 (77%) cases. In the group
with monitoring of the skin flap, nonunion healing occurred in 22 (96%) cases.

CONCLUSION: Monitoring the skin flap is an effective option to ensure microvascular flap blood supply control and improves
the outcomes in humeral nonunion healing.

Keywords: humeral nonunion; graft, flap; monitoring skin island; bone defects; vascularized fibula grafts.
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BBEJEHUE

lMepeHOC MUKPOCOCYAMCTLIX JIOCKYTOB B PEKOHCTPYKTUB-
HOM XUPYPruUM — HaOEKHBIA METOA YKPbITUS PasfnyHbIX
pedekToB. VX npuMeHeHMe UMeeT BLICOKYK aKTyanbHOCTb
B JIEYEHUN OCNOXHEHHBIX JIOXHbIX CycTaBoB Auadm3a nne-
YeBOM KOCTW. HecMoTps Ha BbLICOKYH BEPOATHOCTb yCrexa
TPaHCMaHTaLMM MUKPOBACKYNAPHBIX JIOCKYTOB, HapyLUeHWe
KpoBocHabxeHusi aHacToMo3a npoucxogut B 5—10% cny-
YaeB, YTO MOXKET MPUBECTU K rMbenm TpaHcnnaHTata [1-4].
MeHHO NO3TOMY HAAEXHbIA MOHUTOPUHT JIOCKYTA TaK Ke
BaEH, KaK U yCreLLHas xupyprudeckas npoueaypa. B norpy-
JEHHbIX BaCKYNAPU3MPOBaHHbIX TPAHCMIaHTaTax npsaMas Bu-
3yanu3auus HeBO3MOXHA. B 3Tux cnyyasx MOXHO 0CTaBUTb
HebONbLLON KOXKHBIA OCTPOBOK, KOTOPbIA NO3BOUT CNEAUTL
33 COCTOSIHMEM TpaHCMNaHTaTa.

B HacTosee BpeMs B nuTepaTtype coobluaetca o bonee
ueM 40 cnocobax KoHTpons coctosHus nockyta. [psamMon
BM3YyasbHblii MOHUTOPUHI SIBNIAETCA LUMPOKO MCMONb3ye-
MbIM METOLOM C HaaexHocTbio fo 100% v obumm ycnexom
£o 99% [5-91.

Hu oauH n3 coBpeMEHHbIX BbICOKOTEXHOJIOMMUYHBIX
METOJ0B MOHWTOPWHIa, NOSBMBLUMXCA B MOCNefHUe fe-
CATUNETUA, He LAET rapaHTMM ycnexa WU He obecneumBaet
BeccnopHoro npeuMMyLLecTBa nepep, NPsAMbIM BU3yasibHbIM
MOHMTOPUHIOM. TOIbKO MMMNaHTUpYeMble LONMAepOBCKMe
30HAbI, MHdPaKpacHas CMEKTPOCKONMSA M nasepHas pon-
nnepoBckas (GnyoMeTpus MpoLeMOHCTPUPOBANMN Kakue-
nmbo AoKasaTesbCTBa YNyULLEeHUs MoKasaTenei NpUmmB-
NeHUs TPAHCMNIAHTaTOB, HO 3TU METOofbl AOPOrocTosLLne
W TpebyoT NpUMeHeHUs cneuuansHoro 060pyaoBaHms. Us-
33 CBOEW NpocTOThl M JOCTYMHOCTU NPAMOIA BU3YasbHBIN
MOHWUTOPUHT ABNAETCA CTAaHAAPTOM MOHUTOPUHIA BacKyns-
PU3MPOBAHHOrO TpaHCMIaHTaTa BO BCEM Mupe [4, 10-12]
HECMOTPA Ha TO, YTO 3TOT MeTof, CyObEKTMBEH U 3aBUCKT
oT Habnopatens. MpsMas BM3yanu3auus 0CTAETCA CaMbIM
MPOCTbIM, AELLEBLIM U B TO Xe BPEMSA [LOCTAaTOYHO HafEX-
HbIM CNOCOBOM KOHTpONS NocKyTa. 3T0T MeTOA He Tpebyet
crneumanbHbIX NpucnocobneHnit U MoXeT BbiTb Ka4eCTBEHHO
BbINOSIHEH KBaNM(ULMPOBaHHBIM MELULMHCKAM MepCcoHa-
noM. KoXHbIN NOCKYT Nyylle BCEro NoAX0AMT LS OLEHKH
COCTOSIHMS TPaHCMaHTaTa.

BusyanbHas oueHKa u3HecnocobHOCTH NOCKyTa No3B0-
NSieT 0AHOBPEMEHHO OLEHMBATb MHOXECTBO CreLMbUIECKUX
XapaKTepUCTUK: LiBET, TeMMepaTypy MOBEPXHOCTM, 3MacThy-
HOCTb (KOHCUCTEHLMIO), KanuNspHbIiA OTBET, KPOBOTEYEHME
B OTBET Ha YKON WM ckapudurauuto. Beé 3o aenaet nps-
MOW BM3YasbHbI MOHUTOPUHT YHUKaNbHBIM M HE3aMeHUMbIM
(1, 13-18].

lepBoe 3aperucTpupoBaHHOE MCMONb30BaHUE CUrHalb-
HOro KoxHoro niockyta onucan Yoshimura B 1983 rogy [19].
OCTpPOBOK KOXM WUCMO/b30BAJCA UM He TOJbKO [J1S MOHMTO-
PUHra, HO U ANS PEKOHCTPYKTUBHBIX Lienen TaM, rae uMen-
CAl KaK KOCTHbIM, TaK M KOXHbIM gedeKT. Quattan u coasr.
onucanu HeOONbLUOA OCTPOBOK KOMM A1l MOHUTOPUHra
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BACKyNAPWU3WUPOBaHHOI ManobepLioBOi KOCTH, Ny4eBOro J1o-
CKyTa npeanneybs wnm nepegHebokoBoro nockyta beppa
B 1994 rogy [20-22]. 3Ha4yeHWe KOXHOMO NOCKyTa AN MO-
HWUTOPWHra BacKyNApW3WpPOBAHHOrO TPaHCMIaHTaTa OnmChbl-
BAETCA B HECKOJbKUX UccnefoBaHusX. Tak, Stranix u coasr.
uccnefoBanu 362 BacKyNsApU3MPOBaHHBIX TPaHCMNaHTaTa,
COLLEpXALUMX MbILLLBI, M CO0OLMAM 0 3HauMTENbHO Bonee
BbICOKMX MOKa3aTeNsX BbIXKMBAEMOCTH TPAHCMIAHTaTa B Mbl-
LIEYHbIX JIOCKYTaX, COMEPIKALLMX CUrHAMbHBIA KOXHBIA J10-
CKYT, HECMOTPS Ha UCMO/1b30BaHKE B Ka4ecTBe AOMNOHUTE b-
HbIX METOJ,0B KOHTPONS YNbTPa3ByKoBOW gonnneporpadum,
MMMNNaHTMpYeMOro AOMMIEPOBCKOr0 30HAA M WHOTAA aHru-
orpadun. 3T AaHHble NOLYEPKMBAKT Ba)KHOCTb MPSMOro
BM3YaJIbHOTO0 MOHUTOPUMHIA C UCMOJIb30BaHUEM CUTHANIbHOIO
KoxHoro nockyta [23]. Dat n coaBT. coobLumnm 06 aHanormy-
HbIX pesynbTatax MCCNeAoBaHus 573 BacKyNsApU3MpOBaHHbIX
TPaHCMaHTaToB W NOATBEPAMUNM 3HAuUMTENbHO Bonee BbiCO-
Kue MoKasaTenm YCreLHoro NPUUBIEHUS JIOCKYTOB, COAep-
KaLLMX KOXHBIA OCTPOBOK [24].

Lenb uccnepoBaHna — cpaBHUTL 3D EKTUBHOCTL Neye-
HWSA NIOXHBIX CYCTaBOB U AedeKToB Avadu3a nneyeBoii KOCTH
NYTEM KPOBOCHAbaeMoi KOCTHOW NNACTUKY C UCMOMb30Ba-
HWEM CUrHaMNbHOTO KOXHOI0 JI0CKYTa M be3 Hero.

MATEPWUAJIbl U METO[bI

[InsaiH uccnepgoBaHus

lpoBefeHO peTpOCMEKTUBHOE KOTOPTHOE WUCCie0BaHuUe
MaLMEeHTOB C MOCTTPaBMAaTUYECKUMM JIOXHBIMW CycTaBaMy
Avadusa nneyeBor KOCTM, OnepupoBaHHbIX ¢ aHBapsa 2010
no nekabpos 2017 ropa.

KpMTepMM cooTBeTCTBUA

Kpumepuu exsroqeHus:

+ BO3pacT nauumeHToB ot 18 no 85 neT;

* MauMeHTbI C NOCTTPAaBMATMYECKUMM NOXHBIMU CyCTa-
BamMu Auadu3a niedveBon Koctn ¢ 2 u bonee onepa-
TUBHBIMM BMELLATENIbCTBaMU B aHaMHE3e.

Kpumepuu HesKo4eHuS:

* MaLMEHTBI C NOXKHLIMW CyCTaBaMu MNIEYEBOM KOCTU OH-
KOJIOrMYecKoro reHesa;

* MauMeHTbl ¢ 060CTPEHUEM JIOKaNbHOM XPOHUYECKON
MHGEKLMM B 30HE IOKHOTO CyCTaBa.

Ycnosua nposegeHus

WUccnenosanne nposefeHo B nepuop ¢ saxBapa 2010
no aekabpb 2017 roaa B 0TAENEHAWN MUKPOXUPYPIUM U TPaB-
Mbl kuctn OFBY HMULL TO um. H.H. Mpuoposa (Mocksa).

MeToab! OLEHKM LieneBbIX NoKasaTenen

1. PeHtreHorpagus.
2. KoMnbloTepHasi ToMorpadums.

3TnYecKan 3KcnepTusa
JTMYECKYI0 3KCNEPTU3Y He MPOBOAUN.
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Bce naumeHTbl, yyacTBOBaBLUME B MCCEA0BaHWM, Aanu
MUCbMEHHOe MHGOPMMpOBaHHOE A0OpPOBO/ILHOE COrnacue
Ha MeAMLMHCKOEe BMELLATeNbCTBO M NyBNMKaumio pesynbTa-
TOB UCCNEAO0BaHMS.

CTaTUCTMYECKUM aHanus3

[Ina aHanu3a pesynbTaToB NPUMEHSM NpOrpaMMHOe
obecneyeHne ans cTaTUCTMHECKOW 06paboTkM AaHHBIX U pa-
botbl ¢ rpadmKoii R Bepcum 3.6.3.

[lna oueHKW pasHOCTM nmponopuuii ucnonb3oBann 95%
OAHOCTOPOHHWIA AoBepuTeNbHbIM uHTepBan (95% [N).
Mpn conocTaBneHUn ABYX rPynn Mo YacToTe KOHCONMAALMM
ONS OLEHKU Pasnuumuii MeXAy NPOLEHTHbIMU LONSMU UC-
Monb30Bau yrnoBoun Kputepuin Ouwepa (@).

PE3YJIbTATbI

YyacTHUKM uccnegoBaHuA

MpoBeaeHo onepaTuBHoe NleyeHue 41 naumenTa (19 mMyx-
UMH U 22 XEHLUMH) C JIOXHBbIMK CycTaBaMu U aedeKrTamm
MnneyeBon KOCTU C UCMOJb30BaHWEM BaCKYNSPU3MPOBaHHbIX
KOCTHbIX TpaHcnaHTaToB. CpeaHUA BO3pacT NaLMeHTOB CO-
cTaBun 45 net w BapbupoBan ot 26 o 84 net. Y 38 (93%)
naumeHToB Obln Mcnonb3oBaH CBODOAHBIA BacKynspM3vpo-
BaHHbII TpaHcmnaHTaT M3 Manobepuosoii koctn, ¥ 3 (7%)
YeNloBEK — M3 Me[uarbHOr0 Mblllenka beapeHHoi KocTu.
Bo Bcex ciyuasx NpUMeHSIM HaKOCTHbINA OCTEOCMHTES MNIacT-
HoiA. B GonbLUMHCTBE Cy4aeB nnacTuHa GMKCMpoBana ToNbKo
OT/IOMKM NJe4eBoii KocTH, 6e3 TpaHcnnaHTaTa (MocToBUAHANA
KOCTHas MNacTuKa), TPaHCMNaHTaT Mpu 3TOM YK/aabiBanm
C NPOTMBOMONOXHOM NNacTUHE CTOPOHbI Anadn3a U UKcK-
POBafM MOHOKOPTUKANLHO [BYMS BUHTAMM K [MCTaIbHOMY
W NPOKCMManbHOMY OTJIOMKY NJIeYeBON KOCTH.

Y 23 (56%) naumeHTOB B OMbITHOI rpynne Obln NpuMe-
HEH KOMBWHMPOBaHHbI KOCTHO-KOXHBIN JTOCKYT, ¥ 18 (44%)
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Puc. 1. KoMBHMpOBaHHBINA KOMXHO-KOCTHBIN JIOCKYT 13 Manobep-
LLOBOM KOCTH.

Fig. 1. Fibular bone combined flap.

YeNoBeK B KOHTPOSIbHOW Tpynne BbIMOSHEHO oOnepaTuB-
HOe BMELLATeNIbCTBO C MCMOJIb30BAHMEM KOCTHOMO JIOCKYTA
0e3 KoxHoM nopumm (puc. 1).

OcHoBHble pe3ynbTaTtbl UCCiegoBaHUA

OueHKy pe3ynbTaToB CpaLLEeHUs MPOBOAWIM Ha OCHOBa-
HWAW [aHHbIX PEHTTEHONOMNYECKOro UCCNefoBaHNs U KOM-
nbloTepHoi ToMorpaduu. PesynbTaT cpalueHus oLeHuBany
YL,0BNETBOPUTENBHO MPU HaNW4YUM €QMHOTO MOHOJIUTHOMO
Bnoka Mexay TpaHCMIaHTaTOM M (parMeHTaMu MeyeBoil
KOCTH.

KoHconupauus nepenoma B TeueHue 4—6 Mec bbina
pocturiyta B 22 (96%) cnydyasx B OMbITHOW rpynne
u B 14 (77%) — B KOHTpONIbHOM (puc. 2).

JlaHHble 6bin cTatTMcTMYecku obpaboTaHbl. [poBoau-
7 CpaBHeHWe Mo QaKTy cpaweHus. [ns cpaBHeHus [onu

23

CWrHanbHbIii IOCKYT +

CvrHanbHbIi IOCKyT —

B KoHconmpaumsects [0 KoHcomupaumm Het

Puc. 2. Cpawenue B rpynne KpoBocHabKaeMoi MNacTUKM Y NaLMeHTOB C MPUMEHEHUEM CUTHASTBHOTO JIOCKyTa U 6e3 Hero.
Fig. 2. Fusion in the blood-filled plasty group in patients with and without the use of a signal flap.
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Puc. 3. PentreHorpamMmbl nauuenta [1., 42 roga. InarHos: «Jlox-
Hblii CyCTaB AMCTasIbHOW TPeTW Avadu3a NeBoi MNeyeBon KOCTM.
CocTosHMe MoCNe MHOTOKPATHBIX OMepaTUBHbIX BMELLATENbCTBY
(0603Hau4eHo cTpesikamm).

Fig. 3. Radiographs of patient P., 42 years old. Diagnosis: «Pseud-
arthrosis of the left humerus diaphysis distal third. Condition after
multiple surgical interventions» (indicated by arrows).

MaLWeHTOB, AOCTUILLIMX KOHCOMTUAALMM B FPYMNe C CUTHaMbHbIM
IOCKYTOM, C AL0N1e JnLL B rpynne 6e3 Hero, UCMoNb3oBanm fo-
BepuTeNbHbIN MHTepBan (M) ans pasHoctu gonei (nponop-
umir). Moctponnm 95% [IM, BenmumHa Kotoporo coctaeuna 0,18—
0,174. MocKonbKy UHTEpBaN He BKIHOYAET HOJb, Mbl CAENam
3aK/II0YeHNe, YTO pasnuume Mexay rpynnamm CyLLecTByer.

TakoKe cpaBHUAM IPYNMbI C MOMOLLbIO YTI0BOr0 KpUTEpHS
Ouwepa: ¢=1,825. TakuM o0bpasoM, cTaTUCTMHECKME TECTbI
MOKa3anu, YTO HannyKe JIOCKYTa 3HAYMMO BNMSET Ha KOHCO-
nmpaumio (p=0,05).

KnuHuueckuii npumep

Maument M., 42 ropa. TpaBMa nonyyeHa B sHBape
2007 ropa: Ha ropHosbXHOM KypopTe B Wtanum npu cton-
KHOBEHMM C IPYr1M JIbIXKHWUKOM MOJTy4mn OCKONbYaThIN nepe-
floM avadusa NeBoW MNeYEBON KOCTU Ha rpaHuLe CpefiHei
U HWXHeN TpeTu. Ha npoTsKeHUM HeCKOMbKUX NIET NepeHéc
MHOXECTBEHHbIE ONepaTUBHbIE BMeLLaTeNbCTBA. Ha MoMeHT
noctynneuus 8 HMUL, TO nm. H.H. MNpuoposa B 2011 roay
Ha pEeHTreHorpaMMax BM3yaNnn3upoBanCs JIOXHbLIA CYCTaB
OMCTaNbHON TPETW NIEBOW MNIeYeBOM KocTH, dparMeHT Me-
TaNNOKOHCTPYKLMK (puc. 3).

B centabpe 2011 roga BbinosHeHa onepaums: «IKOHOM-
Has pe3eKums 30HbI JIOXKHOTO CyCTaBa JIeBOW NyieYeBoil KOCTU.
OcTeocuHTe3 nnacTuHoit. nacTuka neBoi MneyeBoid KOCTU
CBOOOJHBIM BacKyNSpU3MPOBaHHBIM KOCTHO-KOXHBIM Mano-
DepLOBbIM TPAHCMNAHTATOM, B3AITbIM U3 NPaBOM FONIEHM.

(OuKcaumio TpaHCNNaHTaTa BhINONHAMN MO TUMY «OOK-B-
6ok» (MOCTOBMAHAsA KOCTHAA MNacTuka). Mpu AUHaMUYecKoM
HabmogeHun Ha BCEM MPOTSKEHUW rOCMMTanM3auum: Mo-
HWUTOPHBLIN NIOCKYT — TENNbIA, GU3MONOTMYECKON OKPacKH,
KanunnspHbIi 0TBET YLOBNETBOPUTENBHbIN.

Ha KoHTponbHBIX peHTreHorpaMMax Yepes 6 Mec nocre
0MepaTMBHOIO BMeLLIATENbCTBA 3aMKCUPOBaHbI NPU3HAKM
KoHconuaauum (puc. 4).
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Puc. 4. Maumen 1., 42 net. PeHTreHorpamMMmbl Yepes 6 Mec nocne
onepaumu. [pusHaKM KoHconMaaumm 0603HaueHbl CTpeKaMm.

Fig. 4. Patient P., 42 years old. Radiographs 6 months after sur-
gery. Signs of consolidation are indicated by arrows.

ObCYXOEHWUE

lpobneMa neyeHUsi NOXHBIX CYCTaBOB HAaCYWUTLIBAET
He 0JVWH LEecAToK NeT. 3aMefieHHOe cpaLleHue uiu hopmu-
poBaHWe NOXHbIX CycTaBoB npoucxoaut B 5—10% cnyyaes
NepesioMoB JIMHHBIX TpyOuaTkIX KocTen [25, 26].

C pasBuTUEM MUKPOXMPYPIUYECKWUX METOA0B BaCKynsapu-
3MpOBaHHbIe KOCTHbIE TPAHCMAAHTaThl XOPOLUO 3apEKOMEH-
[oBanu cebs Kak MeTof, cnocobHblii obecneunTb peLleHue
CNOXHbIX PEKOHCTPYKTUBHBIX NpobneM. Mcnonb3oBaHue
cB0OOJIHOrO NIOCKYTa M3 ManobepLOBOM KOCTW NpU JieYeHUH
HecpalleHun auadusa nneyeBon KOCTU Takxe npuobpeno
Bonbluyto NonynspHOCTL B NOCNELHUE HECKOSIBKO AecATUe-
™ [15, 27-29].

BackynspuanpoBaHHbIi TpaHCNaHTaT U3 ManobepLoBoi
KOCTU UMeeT NpenMyLLECTBA B Cyyae 60MIbLUMX KOCTHBIX fe-
(eKTOB, 0COOEHHO TEX, KOTOPBIM COMYTCTBYHT HeafleKBaTHas
BACKYNAPU3aLIMA OKPYHAIOLLMX MAMKUX TKAHEW, NPY Hainuuu
MHOEKLMW, NpeaLeCTBYIOLLMX MHOFOKPaTHbIX OMEPaTUBHbIX
BMeLLaTeNbCcTBaxX B aHaMHe3e [5, 14, 29].

[ins NOBLILEHNA YCMELWHOCTH BacKyNspU3UpoBaHHoM
KOCTHOM NacTUKMU BaXKHO KOHTPOJIMPOBaTb MUKPOLMPKY-
NAUMI0 CUrHANBHOO JIOCKYTA Ha paHHei ctaguu. llo aaH-
HbIM MHOTMX aBTOPOB M pe3ynbTaTaM NpoBEAEHHOr0 MeTa-
aHanu3a, NpAMON BU3YanbHbIi MOHUTOPUHI MO-NpPEXHEMY
0CTaETCA «30JI0TbIM CTAaHAAPTOM» MpU OLEHKE COCTOAHMS
TpaHcnnaHTarta [1, 4, 12, 17]. OgHako ucnonb3oBaHue no-
TPYaeMblX TPAHCMNAHTATOB AeNaeT HEBO3MOMHBIM UX
NPAMON KOHTPOSb, B 3TOM CNlyyae B PoiM MPAMOro Bu-
3yaNnbHOro MOHUTOPUMHIA MOXET BbICTYNaTb CUrHabHbIN
KOHBIWA NOCKYT, ABASIOLWMIACA MPOCTBIM U AOCTYMHbLIM pe-
weHneM. CurHanbHbIA OCTPOBOK Ha ocHOBe nepdopaHToB
0T ManobepLoBbIX COCYA0B CAYKUT NOCTOSAHHBIM MOHUTO-
POM BacKynsipu3auumu NIOCKYTa, YTO BKJIOYAET TaKue npe-
MMYLLLECTBA, KaK NpOCTOTa, HafEKHOCTb, HEMHBA3WUBHOCTb
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M CNOoCOBHOCTL 3aMoNHATL COMYTCTBYOLWME AedeKTbI MAr-
KWX TKaHeM.

Mpenbioywme GyHAaMEHTaNbHbIE U KIIMHUYECKKUe UcChe-
A0BaHUA MPOAEMOHCTPUPOBA/IM HEOTLEMIEMbIE MPeuMylLLe-
CTBa BAaCKyNSPU3MPOBAHHOW KOCTHOW NNACTUKM NMPY JIeYeHNM
NoxHbIX cyctaBoB [30-33]. BackynspuanpoBaHHbIN TpaHC-
NnaHTaT ManobepuoBoi KOCTM cuuTaeTcs Haubonee nof-
XOOALWMM ANS PEKOHCTPYKLMU MNJIeYeBOW KOCTM U3-3a €ro
npAMOii pOpMBbI, LOCTAaTOYHOM AJIMHBI, MEXaHWUYECKOW MPoY-
HOCTM, NPeLCKa3yeMOCTN PacroNoKeHUs COCYAMUCTON HOXKKM
W orpaHuyeHHoi 6onie3HM aoHopcKoro Mecta [33-36].

TeM He MeHee NPOX0AMMOCTb MUKPOCOCYAMCTOTO aHacTo-
MO03a CJI0KHO KOHTPOSMPOBaTb, MOTOMY YTO ManobepLoBbIii
TPaHCMNaHTaT ryooKo pacnonoeH. [na oLeHKM XusHecno-
CODHOCTV MasobepLOBOro TpaHCNIaHTaTa MOXHO NPUMEHATbL
aHruorpaduio, Ho 3TO A0pOras U WHBasWBHaA MpoLeaypa,
KpOMe TOro, MOCTOSHHbIA MOHUTOPUHI HEBO3MOXEH. YNbTpa-
3BYKOBasi fionnseporpadus Mcnonb3yeTcs AOCTaTO4HO 4acTo,
MOTOMY YTO OHa [LOCTYMHa M HeuHBasvBHa. OfiHaKO OHa ABNS-
€TCA HenpAMbIM MeTOA0M HabfioaeHNs, eé Hefb3A BbINOJHATL
HaCTONbKO YacTo, YToDbI 3T0 ObIIO [OCTATO4HO IPPEKTUBHO,
W NS 3TOr0 TPeDYHTCA crelmanbHble HaBbIKW W COXKHOE 000-
pynoBanue [28, 33]. CooTBETCTBEHHO, K/IMHWUYECKAsA OLEHKa
LBeTa TKaHel, 06BEMA, HaMOHEHWA KaNWUNNAPOB U KPOBOTE-
YEHWSA CUTHaNBHBIX KOXHBIX JIOCKYTOB MOXKET OKa3aTbCA Hau-
bonee 3PheKTMBHBIM METOAOM OLEHKU HU3HECMOCOBHOCTM
BaCKyNApM3MpOBaHHOT0 MasiobepLioBOro TpaHCNaHTaTa.

BaHbIM NpeuMyLLecTBOM KOMOMHMPOBAHHOMO KOMXHO-
KOCTHOrO JIOCKYTa SABNSETCA BO3MOMHOCTb MPUKPLITUS UM
MAFKOTKaHHbIX AedeKToB. KpoMe TOro, Hanuume KOXHOM
MopUMM NO3BONIAET YMEHbLUNTL HaTSKEHWe TKaHel B 30He
Moc/ieonepaLmoHHON paHbl, CHUXas TakuMm o0bpasoM AaB-
NeHWe Ha COCYAMCTbINA aHaCTOMO3 U YMEHbLUAA BEPOATHOCTb
cnasma uiu TpoMb0o3a B HEM, YTO, B KOHEYHOM WTOre, OKa-
3bIBaeT BIMAHME Ha Pe3ynbTathl iedeHus. 10 HalweMy onbITy,
MOHMTOPHBIIA NOCKYT ABNIAETCS HECOMHEHHLIM MOKa3aTenem
JKM3HECNOCODHOCTM TpaHCMNaHTaTa ManobepLoBoi KOCTH
MPY PEKOHCTPYKLMM Ae(EKTOB U JIOMKHBIX CYCTaBOB N/1eYeBO
KOCTM U1 NO3BOJIAET NOBLICUTL BEPOSATHOCTb KOHCONMAALMM.

OrpaHM"IEHMﬂ nccneposaHuA
WccneposaHue He umeno Ol'paHVILIEHVIVI.
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AHaToMMYECKU U (PYHKLMOHANbHO BbIrofHbIE
OPUEHTUPbI NPU KOPPEKLUU NOCTTPaBMaTUUYECKOM
AedopMauum 3afHero oTaena CTonbli:
PeTpoCcNeKTUBHOE KOrOpTHOE KOHTpONMpyeMoe
uccnepoBaHue

K.B. Wkypo, B.T. 3enHanos, N.A. Apanosa, A.H. Jleun, [1.0. Bacunoes

HMWLL tpaBmaronoruv 1 optoneaum uM. H.H. Mpuopoea, Mockea, Poccuitckas Pepepaums

AHHOTALIMA

06ocHoBaHMe. TaKTWKa XMPYPrUYECKOW KOPPEKUMW BanbrycHoi AedopMauuv 3afHero otfena crorbl, 06bl4HO BHIOYAET
B cebs KaK KOCTHblE, TaK U MAMKOTKaHHbIE TEXHUKM, Onpefensiolmecs TAxXecTblo fgedopmaumn. OOHOM U3 OCHOBHBIX Me-
TOLMK B KOMMEKCE XMPYPrUYECKUX TEXHUK KOPPEKUMM NOA0OHbIX AedopMaumi ABNSAETCA MeAManu3npyloLLas o0CTe0TOMUA
naToyHon Koctn (MM0). OpHaKo cTeneHb AedopMaLynm Yy pasiMyHbIX MaUMEHTOB MOXET 3HAYMTENLHO OT/IMYATCA M, COOT-
BETCTBEHHO, UCMOMb3YA BhbILLENEPEYUCTIEHHBIN NMPUHLMA, CTENEHb NOCE0NnepaLUMOHHOM KOPPEKLMN MATOYHON KOCTU MOXET
CYLLLeCTBEHHO BapbupoBaTbCA. 10 JaHHBIM pa3nuyHbIX aBTOPOB, MALMEHTbI C HELOCTAaTO4YHON KOPPEKLMeN 0ch MATOYHOW KO-
CTU MMEIOT OCTaTO4HYI0 BaslbrycHylo AedopMaumio 3afHero otaena ctonbl. OTCYTCTBUE e NONHOLEHHOW KOPPEKLIMM MOXKET
NPUBECTU K COXPaHEHUIO 3Kanob, a TakKe K peLuanBy KOpPeKTUPYEMON KOHEYHOCTM.

Lienb. YcoBepLueHCTBOBaTH OMepaTUBHOE NeYeHWEe NaLMEHTOB € NMOCTTPaBMaTUYECKON AedopMaLmen 3aHero 0TAena CTonbl.
Matepuanbl u MeToapl. [IpoBeiEH aHaNM3 pe3ysbTaToB IEHEHWS NALMEHTOB C NOCTTPaBMaTMYECKO BanbrycHoi aedopMa-
LiMei NATOYHOM KOCTH, NIEYMBLUMXCS B OTAENeHUM TpaBMatonorum u optoneaun Ne4 OIbY «HMULL TO um. H.H. Mpuoposa»
(Mocksa) B nepuog, 2012-2020 rr. Bce onepaumm BbINONHANUCEL ABYMSA xupypramu. 06Liee uncno naumentoB — 60. PeTpo-
CMEKTUBHOMY aHanM3y C OLLeHKOMN pe3yNibTaToB bbin LOCTYNHBI 55 YenioBeK co cpokamm HabnoaeHus bonee 12 Mec ¢ MOoMeH-
Ta BbINOJIHEHHOrO BMeLuaTenbcTea. 3 npooneprpoBaHHbIx naumeHToB 20 YenoBEeK COCTABUIN MYXUMHBI U 35 — JKEHLLMHDI,
cpenHuii Bospact — 61,6 (18,5-40,7) rona, cpeaHui cpok HabnopeHus — 62 (18-80) Mec.

Pesynbrat. OueHKa GyHKUMOHANbHBIX Pe3yNbTaToB NO LUKane OLEHKW (YHKLMOHANbHOro COCTOSIHMA CTOMbI M rONeHOCToN-
Horo cyctaBa FAOS nokasana sHauuTenbHOe ynyylueHre napamMeTpoB B NOCNE0NepaLMoHHOM Nepruoge no CPaBHEHHIO C npe-
L0MepaLmMOHHbIM 0MpOCoM, 3T0 Obio cTaTUCTMYEeCKM 3HauuMo (p <0,05). CpepHee n3MeHeHue cybkanbl «bonb» no FAOS
ansa rpynnbl «Bapyc» (n=16) coctasuno 27,9 (amanasoH ot -8,3 no 63,9), ansa rpynnbl «YMepeHHblIit Bapyc» (n=17) — 41,2
(onanasoH ot 5,6 po 66,7), ana rpynnbl «BanbrycHas aedopmauusx» (n=18) — 22,3 (amanasoH ot -58,3 oo 63,9). Kpome
TOrO, NaUMeHTI FPYNMbl «YMepeHHbIA Bapyc» NPOAEMOHCTPUPOBanK 60siee BbICOKME KIMHWUYECKUE Pe3ynbTaTbl, YeM Naum-
eHTbl B rpynne «Bambryc», HO 3Ta pasHuUa He Obina cTatMcTUyecKu 3Haummon (p=0,11). He nonyyeHo pasnuumii Mexay
rpynnamu B u3MepeHuu nokasatenen B cybkanax FAOS «[oBceHeBHas akTuBHOCTb» (p=0,26), «CnopTUBHas aKTMBHOCTb»
(p=0,06) n «Kauectso m3Hu» (p=0,17).

3akuitoueHue. MaumneHTbl B rpynne «YMepeHHbIM Bapyc» NoC/e KOPPEKLMM OTMETUIN JIYHLLUMIA KIIMHWYECKUIA Pe3yNibTaT, YeM
B rpynne «Banbryc» B cyblikane «bonb» FAQS 1 TakKe nonyunnu nyywmne pesynbTarhl, YeM B rpynne «Bapyc» B cybuikane
«[lpyrve cumntombl» FAQS.

KnioueBble cnosa: NoCTTpaBMaTM4yeCKasn ued)opMau,vm NATOYHOW KOCTMK; PEKOHCTPYKLMA; nepesioM MATOYHOW KOCTH;
BblpaBHMBaHWe 3aHero oTaena CTonbl; 0CTe0TOMUA NATOYHOW KOCTH; I'IO,D,TapaHHbIﬁ apTpopes.
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Anatomical and functional guidelines
for the correction hindfoot malalignment

Konstantin V. Shkuro, Vadim T. Zeynalov, Irina A. Arapova, Andrey N. Levin, Dmitriy 0. Vasilyev

Priorov National Medical Research Center of Traumatology and Orthopedics, Moscow, Russian Federation

ABSTRACT

BACKGROUND: The techniques for the surgical correction of a hindfoot valgus deformity usually include both bony and soft-
tissue techniques, depending on the deformity severity. Medializing calcaneal osteotomy (MCO) is one of the main surgical
techniques used to correct such deformities. However, the degree of deformity in different patients can vary significantly; thus,
using the above principle, the degree of calcaneal postoperative correction can vary considerably. Based on data from various
authors, patients with an insufficient correction of the heel bone axis have a residual valgus in the hindfoot. However, the lack
of complete correction may result in the persistence of complaints and corrected limb recurrence.

OBJECTIVE: To improve the surgical treatment of hindfoot malalignment.

MATERIAL AND METHODS: The study analyzed treatment results of patients with ankle sprain in the Center Traumatology
and Orthopedics (Moscow) between 2012 and 2020. All implantations were performed by two surgeons. The total number of
patients is 60. Fifty-five patients with follow-up periods of over 12 months after the procedure were available for a retrospective
analysis and assessment of results. The study enrolled 20 men and 35 women, with a mean age of 61.6 (18,5-40,7) years
years. The mean follow-up period is 62 (18—80) months.

RESULT: The mean change in the Foot and Ankle Outcome Score (FAQS) pain subscale was 27.9 (range, -8.3 to 63.9) for
the moderate varus group (n=16), 41.2 (range, 5.6—66.7) for the mild varus group (n=17), and 22.3 (range, -58.3 to 63.9) for
the valgus group (n=18). In addition, patients with mild varus demonstrated better clinical outcomes than those with valgus;
however, this difference was not statistically significant (p=0.11). No differences were found between groups in the change in
scores for daily activities (p=0.26), sports activities (p=0.06), or quality of life (p=0.17) subscales of the FAQS.

CONCLUSION: Patients with mild varus hindfoot alignment showed significantly greater improvement than those with valgus
with respect to the FAOS pain subscale and significantly greater improvement than those with moderate varus in the FAQS
symptoms subscale.

Keywords: calcaneal malalignment; reconstruction; calcaneal fracture; hindfoot alignment; calcaneal osteotomy; subatalar
arthrodesis
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BBEJEHUE

Tpebytowwme xmpypryeckoi Koppekumn BanbrycHas ge-
(opMaums MM BanbrycHoe OTKIIOHEHWE MNATOYHOW KOCTH
yalle Bcero HabmofalTca B NpaKTUKe TpaBMartonora-op-
Toneda npu NpuoBpPeTEHHOM NNOCKOCTOMHOW AedopMaumn
B3pocbix (adult-acquired flatfoot deformity, AAFD), HaunHas
co Il cragmun. HepeaKo Takas KapTuHa BCTPeYaeTcs npum nocT-
TPaBMaTMYECKUX BaNbIyCHbIX AedopMaLymax NATOYHOM KOCTH,
rae Hapsay C NoCTTpaBMaTYecKUM apTpo3oM MoATapaHHoro
CycTaBa, MMeeT MeCcTo KOMMeKc fedopMaumin pasHon cTe-
MeHY PUrMOHOCTH, BKIIKOYAA KONManc MeamanbHoOM KONMOHHBI
CTOMbl, OTBEZIEHUE NEepPeAHEN YacTu CToMbI, NOABbLIBUX C He-
LONOKPLITUEM CYCTaBHOW NOBEPXHOCTW TOJIOBKU TapaHHOM
KOCTW B TapaHHO-NafbeBULHOM CYCTaBe, a TaKe Banbryc-
HY'0 YCTaHOBKY 3a[iHEr0 0TAeNa CTonbl.

3T M3MEHEHMA XapaKTepU3YKTCA CXOXKeW KapTUHOM
MpyW NOCTTpaBMaTUYECKOM M CTaTO-AMHaMUYeCKoMn fedopMa-
LMW KaK KITMHUYECKM, TaK 1 peHTreHonorudecky. OHn sBnsioT-
€Sl pe3ynbTaToM YrT0BOM BanbrycHoi Aedopmaumm, obycnas-
NMBaloLLEN CMeXHble AedopMaumm, a Takke AMCHYHKLMIO
CYXOXunus 3agHei bonbLuebepLOBOM MbILULblI B COYETAHWM
C NporpeccupytoLLei He0CTaTOYHOCTbH) CBA30YHOIO annapa-
Ta MeuanbHOW KOMOHHBI, NOALEPXKMBAIOLLEr0 CBOJ, CTOMbI,
KOTOpble AOMNOSTHAKT M ycyrybnatoT obLUyto KapTuHY naToso-
MYECKNX U3MeHeHui [1-5].

TaKTUKa XMpYPrYecKon KoppeKummn BanbrycHoi fedop-
Mauuu 3afiHero otAena ctonbl 06blMHO BKIOYaeT B cebs
KaK KOCTHbIe, TaK U MATKOTKaHHbIE TEXHUKY, OMPeAeNsoLLm-
€CA TAXECTbH fedopMaumu.

OpHol 13 OCHOBHBIX METOAMK B KOMMJIEKCE XMpYpriye-
CKUX TEXHWUK KOppPeKLMM nofobHbIx Aedopmaumi aBnsetcs
Meauanusupylowas nstouHas ocreotomus, MIMO. Cornacto
06LUMPHOMY PETPOCMEKTUBHOMY aHanusy, npoBef&HHOMY
M0 AaHHbIM KIIMHUYECKWUX W PEHTTEHOMIOMMYECKUX Mccnepo-
BaHWM 3a nocnegxue 10 neT, a TakKe AaHHbIM JIUTepaTyphl
[3—6], MO MoxxeT bbITb MCNONb30BaHa /151 BOCCTAHOBJIEHUS
COOCHOCTU CETMEHTOB CTOMa — roJieHb, CHUXEHUS Harpy3Ku
Ha MeJuanbHylo KONOHHY, a TakKe HOPMann3aLmuy HarpysKu
Ha TapaHHO-N1afbeBULHbIN CYCTaB, YAyyLLAs UM BOCCTaHaB-
NMBas COOTHOLLEHMe B nocniefHeM. KpoMe 3Toro, M3MeHeHus
MOJIOKEHWUA aXMINIOBaA CYXOXWUAMS B HanpaBneHu hyHKUK-
OHMPOBaHMS, KaK UHBEPTOPA NATOYHOW KOCTU, B KOMIJIEKCE
BCEX NMepeYNCIEHHbIX acreKToB, NPUBOLAT K 3HAYUTENTBHOMY
YAYULIEHWIO pe3y/bTaToB fleyeHns naumeHTos [7-12].

HecMoTpa Ha uacToe ucnonb3oBaHue TexHuku MI10
NP1 PEKOHCTPYKLMM BanbrycHol fedopMauumn 3afHero oT-
[iena CTonbl, UMeeTCst HECKONIbKO YCTOSBLUMXCS MPUHLMMNOB,
onpeaensioLLMx 06bEM BbINOSHAEMOr0 MeAManbHOro cMe-
LLeHus.

Haunbonee yacto BCTpevaroLwmica B iTepatype 00bEM
MHTpaoMnepaLMOHHOro MefuanbHoro cMelleHus byrpa ns-
TouHon Koctn coctasnsieT 10 mm. CywwectByeT Takxke bumo-
MeXaHUYecKoe MCCNefoBaHWe, MOATBEPKAAlOLLEe paLmo-
HanbHOCTL Bbibopa AaHHOM BeinumHbl [11, 13—-19]. HecMoTps
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Ha 370, cTeneHb fedopMaLyumn Y pasfiviHbIX NaLUEHTOB Mo-
KET 3HaUMTENbHO OTAIMYATLCA U, COOTBETCTBEHHO, UCMOJb3YS
BbILLIENEPEYMCIIEHHBIN NPUHLMI, CTeNeHb NocieonepaLmoH-
HOM KOPPEKLMM NATOYHOW KOCTU MOXKET CyLLECTBEHHO Bapb-
poBaTh.

KpoMe Toro, TpyaHOCTY B OLiEHKE CTENEHW KOpPPEKLMM Nsi-
TOYHOW KOCTM B MOMEHT OMepaLyv MoryT NpUBECTU K TOMY,
4To0 00BEM BLINOSIHAEMON KOPPEKLMW MPU CXOMMX Hayasb-
HbIX NoOKasaTenax OyaeT pasnuuyaThbesl Y pasHbIX XUPYPro..
TakKe oTcyTCTBME YHUDULMPOBAHHBIX MOKasaTenen MOXeT
0bycnoBnmBaTb HenpueMeMble pesynibTaTbl XMPYPruyecKoro
neyeHms.

Ha ocHoBaHMM AaHHbIX pa3nMyHbIX aBTOPOB, NaLMEHTbI
C HEe[OCTaTOYHOW KOppPeKLMel ocu MATOUHOW KOCTU UMe-
I0T OCTATOMYHYI0 BanbrycHylo fedopMaLmio 3agHero oTaena
cTonbl. OTCYTCTBME e MOMHOLEHHON KOPPEKLMM MOXKET
NPUBECTU K COXPAHEHMIO }Kanob, a TaKKe K peLmanBy Kop-
PEKTUPYeMOii KOHeYHOCTW. C Apyroi CTOPOHbI, Ype3MepHas
KOpPEeKLYSA BaNbryCHOr0 OTKIIOHEHUS! MOXKET MPUBECTY K U3-
BbITO4HOMY faBneHuio B 0b6nacTu natepanbHOM KOJOHHBI
CTONbI U BbI3BaTb AUCKOMGbOPT Y NauueHTa B 3Toi obnactu
[14, 20-22].

AHanu3 paHHbIX NUTepaTypbl OTYETNMBO OTpaXaert
CBSI3b MEXAY BEIMYNHON CMELLEHUSA NATOYHOM KOCTU UHT-
paonepauuoHHo, Bo BpeMsa MIO, v cTeneHblo KoppeKuum
AedopMaumn 3agHero oTaena CToMbl NOC/Ae PeKOHCTPYK-
uuu. HecMoTpsa Ha 3T0, 04eBUAHBIM fiBASETCA TOT (aKT,
yTo OUeHKa HeobXxoAMMOro cMelieHus byrpa NATOYHOI
KOCTW [OMKHA NPOBOAMTLCA B X04e NpefonepaLmoHHOro
NNaHUPOBaHHUA.

N3yyeHHble HaMKM [laHHbIE He AalOT OTBETA Ha Clefylo-
LLMe BOMPOCHI: HA KaKue OpUEHTUPbI HE0DX0AMMO PaBHATLCA
Npu NpeAonepaLMoHHOM NaHUPOBaHUW, UHTPAoNepaLMOHHO
U NpU OLEHKE KIMHUYECKUX MCxonoB [4, 23-25]. Mol Hape-
eMC#l, YT 3T0 UCCNIe0BaHUE MOMOXET HaTW HeobXoauMbIe
OTBETDI.

MauueHTbl ¢ NocTTpaBMaTMYeCKOi BanbrycHon Ledop-
MaLMeN NATOYHOW KOCTH, NPUHSABLLME y4acTWe B HALLEM UC-
CnefloBaHUM, NOCNEA0BATENIbHO MPOLLAM aHKETMPOBaHME,
onpefenstoLLee ypoBeHb GU3NYECKON aKTUBHOCTU KaK B [10-,
TaK M B nocneonepaunMoHHoM nepuoge. Mvnotesa, Kotopyio
Mbl XOTUM MOATBEPAUTb, OCHOBBIBAETCA HA HALLEM CTOMKOM
ybexaeHun, yto nyywme pesynbratel BYOyT AOCTUrHYTHI
Yy MaUMEHTOB C KOpPeKumeli Ao HeboNbLIOro BapyCHOro no-
NOKEHUSA MATOYHON KOCTU.

Lienb uccnepoBaHus — onpefenuTb B3aMMOCBA3b MeX-
Ly CTEMeHb0 BbIMOSHEHHON KOPPEKLMM W Pe3ynbTaToM Xu-
PYpryecKoro neyeHus, oCHoBbIBasiCb Ha Lkane FAQS (Foot
and Ankle Outcome Score).

MATEPUAJIbl U METO/bI

[InsaitH uccnepgoBaHus

MpoBefieHO PeTPOCMEKTUBHOE KOTOPTHOE KOHTpONMpye-
Moe UCCneaoBaHue.
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KpVITepVIM cooTBeTCTBUA

Kpumepuu sxsoyenust:

* Y BCEX NaLWEHTOB NPUCYTCTBOBANAM TPaBMa B aHaMHe-
3e, a TaKXKe BanblrycHOe OTKIIOHEHUE NATOYHOW KOCTH
Ha (oHe HenpaBUNBHO CPOCLUErocs NepesioMa NAToY-
HOM KOCTK;

+ B XOA€ OMepaTUBHOr0 BMeLUATeNbCTBa NPUMEHANAch
TexHuKa MI0;

* BCEM MaLyWeHTaM NPOBOAMIM OLIEHKY YPOBHS (yHKLUM-
OHaJIbHOM aKTMBHOCTM Mo WwKane FAOS o onepaumm u
(22 mec v bonee) nocne Heg;

s OCYLLECTBAANAChL PEHTIEHONOTMYECKAs OLIEHKa Ha Cpo-
Kax He MeHee 48 Hep, C MOMeHTa onepauuy.

Pan naumeHToB ObIMU UCK/IOYEHbI U3 WUCCNEeLOBaHMS,
NOCKONbKY B XOLE WX NeyeHus bbina BbIMOSHEHA PEKOH-
CTPYKTUBHAA oOnepauus Ha KOHTpanaTtepanbHOW KOHeu-
HOCTM, YTO, KaK Mbl MOCYUTAM, MO0 BbI3BaTb MCKaXe-
HWe pe3ynbTaToB UcciefoBaHus. HecMoTps Ha COMHeHus,
Mbl BK/IIOYMIM B UCCNIeA0BaHME MALMEHTOB C apTpoLe30M
TapaHHO-NafbeBMAHOrO M nofTapaHHoro cycraea, Cotton-
0CTEOTOMUEN U TPAHCMO3WLMEN CYXOXMIUS LTMHHOIO Cri-
baTens nanbLeB Ha CyXoxunue 3afHein bonblebepuoBoii
MBbILLLIbI, MOCKOJIbKY MOCTTPaBMaTUYECKMIA XapaKTep narto-
noruv 3ToM obnactu B 60NbLIMHCTBE CNy4YaeB NoapasyMme-
BaeT AaHHble TEXHUKM.

Ycnosus nposeneHusa

Wccneposahme bbino nposeaeHo B HMULL TpaBMaTonorum
u optoneaum uMm. H.H. TMpuopoea (Mockea) ¢ sHBapsa 2012
no nexabpob 2020 ropa.

MeToab! OLEHKM LieneBbiX NoKa3aTeneun

[ing oLeHKM pe3ynbTaToB BMeLIATENbCTBA UCMONIb30BaM
KIMHUYECKUIA, MHCTPYMEHTASbHBIN, CTaTUYeckuiA MeToA. Bee
onepaTUBHbIE BMELLATENIbCTBA N0 KOPPEeKUMM MocTTpaBMa-
TUYECKOI BanbrycHol fedopMaummn NATOYHON KOCTU B Tpyn-
ne NaLMeHTOB BbIMOHANMUCD ABYMS XUPYPramMu, UMEHLLMMH
OnbIT B 06/1aCTU XMPYPrum CTOMbI M FONIEHOCTOMHOTO CyCTaBa
CPOKOM He MeHee 5 feT.

[laHHble, ucnonb3yeMble AnA UCCNELOBaHUSA, BKIHOYa-
JIN QHTPOMOMETPUYECKME MOKA3aTeNu, PEHTTEHONIOMMYECKME
AaHHbIe, MPe- 1 NocsieonepaLumnoHHyto oueHKky no FAOS.

[ns aHanu3a “cnonb30BaHHbIX AOMONHUTENBHBIX pe-
KOHCTPYKTUBHbIX METOAMK B X0[e KOppeKuun fedopMaumm,
Takux Kak MIO, apTpones TapaHHO-NafbeBUAHOMO W/Miu
noaTtapaHHoro cyctasa, Cotton-ocTeoToMuUs UK TpaHCNo3u-
LA CYXOXUNUSA ANIMHHOTO CrubaTens nanbLeB Ha CyXOXume
3apHeit 60n1bLLebEPLOBOM MbILLLI, BBl U3YYeHbI MPOTOKO-
Jbl XMPYPrUYECKUX BMELLATENbCTB.

B nepBoHauanbHOM noucke Hamu bblno NpoaHanM3anpoBa-
Ho 60 KnuHMYeckux cnyyaes. Mocne CKOYeHUS 5 NaLMeH-
TOB BBMAY OMKUCaHHbIX BbILLE NPUYMH B UccnefoBaHmue bbiin
BKJ/IIOYEHbI 55 YesloBEK C MOCTTpaBMaTMYECKOW BabryCHOW
AedopMaumen NATO4HOM KOCTM Ha (hOHe HENPaBUIbHO CpoC-
Lerocs nepenoma.
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OueHka pe3ynemamos seyeHus

KnvHnueckue pe3ynbTaThbl IeYeHUs OLEHUBAMW MU Mo-
Mowwm wkanbl FAQS, onpegensiowlen ypoBeHb (U3N4ECKONM
aKTUBHOCTK naumeHTa. FAOS — 310 3anonHseMbli naumeH-
TOM CyOBEKTUBHBIN OMPOCHWK N0 OLEHKE QYHKLUMOHANBHOMO
COCTOSIHWSA CTOMbI U FOSIEHOCTOMHOMO CYCTaBa, KOTOpbIN bbin
Brepeble BBeAEH B NpaKkTMKY ans American Association of
Franchisees and Dealers (AAFD), a B HacTosiee BpeMs
LUMPOKO pacnpocTpaHEH B BonblUMHCTBE cTpaH Mupa [17,
26-29]. Onpoc cocTouT U3 42 BONpOCOB, CrpyNnNMpOBaHHbIX
Mo MATM HanpaBneHuaM (cybLuKanam): bonb, apyrue CUMNTO-
Mbl pa3fIMYHOr0 XapaKkTepa, NOBCEAHEBHas LEeATeNbHOCTb,
3aHATUA CNOPTOM M CODBCTBEHHAsA OLIEHKA KauyecTBa JKU3HW.
MaumeHTbl CaMOCTOATENBHO OLEHMBAIOT CTEMEHb BbipaXKeH-
HOCTW TEX WM MHbIX MPU3HAKOB, TaKWUX KaK OTCYTCTBWE,
Nerkoe npoSiBNEHNE, YMEPEHHO BbLIPAXEHHbIE, TAKENbLIE
NN 3KCTPeMabHO (Ype3BblyaiiHo) becrnoKosLLme CUMNTOMBI.
KpoMe Toro, yacTota nposiBNeHUsi CUMNTOMOB TaKKe uMe-
eT rpagaumio: 1) HMKOrAa, pefKo, MHOrAa, 4acTo MK Beer-
03; 2) HUKOT[a, eXEMECAYHO, eXEHEAEeNIbHO, eXeLHEBHO
unu Bcerga. Onpoc oueHnBaetcs oT 0 (3KCTpeManbHO Bbl-
pakeHHble cuMnToMbl) Ao 100 bannos (0TCYTCTBME CUMMTO-
MOB) ANA KaX Ao u3 rpynn (cybwkansl). Mpu 3ToM noacyet
obiero banna (cyMMa AaHHbIX Bcex cybLuKan) He ocyLuecT-
Bnsetcs. [lna KoHTpons BapuabenbHOCTW BHYTPU Kaxaoro
HanpaeneHus pacyeT no FAQS nponsBoasAT Kak B npea-, Tak
W B NMOC/ieonepaLunoHHoM nepuoge.

lpenonepauvonHas FAOS-oueHKa KaXporo nauueHta
NPOBOAMNAch M0 BO3MOXHOCTM KaK MOXHO bnmxe K Mo-
MEHTY PEKOHCTPYKTUBHOI onepaumu. B nocneonepauuoHHoM
nepuofe C Lenbl onpefeneHus Haubonee A0CTOBEPHbIX
pe3ynbTaToB 0MNEPaTMBHOIO JIEYEHMS OMPOC NALMEHTOB OCY-
LLIECTBIANN B CPOKY OT 22 MeC C MOMEHTa onepaumm.

MocKonbKy naumeHTbl He 0653aHbI 0TBEYaTh Ha KaXAbln
Bonpoc B onpoce FAQS, ecriv 0HW CUMTalOT, UTO KOHKPETHBIE
BOMPOCHI M0 KaKUM-NMOO MpUYMHAM HeNpUMEHUMBI, YHC-
no HabpaHHbIx 6annoB B OTAENBHO B3ATHIX HANpaB/IEHUAX
MOXET BapbMpoOBaTb MEXAY NaLMeHTaMu, YTO NPUBOAMT
K pasnuuMaM B UMCie MALMEHTOB, BKIIOYEHHBIX B aHanM3
ANS KX rpynnbl N0 HANPaBNEHWAM OLIEHKW pe3ynbTaToB
(tabn. 1).

[lpyrve TexHWKW, NpUMeHsieMble HaMW B XOAEe PEeKOH-
CTPYKTUBHOW Onepauumu, BKIYanuU apTpoge3 TapaHHo-na-
AbEeBUAHOMO cycTaBa (n=28), apTpoAe3 MoATapaHHoOro cy-
cTaBa (n=39), Cotton-octeoTomuto (n=19) u TpaHcno3nUMIO
CYXOKWUNNS LJIMHHOTO crubatens nanbueB — FDL (n=5;
Tabn. 2).

PeHmzeHonozuqeckas oueHka

[lns onpefieneHns peHTreHoorn4ecky U3MepsemMoro pe-
3ynbTaTa nocieonepauyroHHoi KOpPPEKLMM 0CH NATOYHOM KO-
CTU Mbl UCMO/Ib30BaNIM METOAMKY, paHee on1caHHyto Saltzman
u el-Khoury [24]. NMoaBoas utor, Mo3HO cKa3aTb, uTo hindfoot
moment arm, UK HanpaeneHue cMeLLeHUs (NON0XKEeHNs) ocu
NATOYHOM KOCTH, ONpeaesNsieTcs KaK KpaTyailllee paccTosiHve




OPUTHATTBHBIE VICCTIE JOBAHNA

T1.30

N8 T,2023

BecTHwK TpaBMaTonoriv 1 opToneami uM. HH. Mproposa

Tabnuua 1. Yucno naumeHToB nocne Koppekummn aedopMaLmmn 3afHero OTAeNa CTonbl, KoTopble 6biin aHKeTUpoBaHbl no FAQS*
Table 1. Number of patients after hindfoot deformity correction who were surveyed by FAOS*

OrpaHuyeHum OrpaHuyeHui OrpaHuyeHum
. Otcytcteue | OtcyTcTBUe < o
Hindfoot moment arm Yucno 6 eXxeiHeBHOM CMOPTUBHOM Mo KayecTsy
onu CUMNTOMOB
aKTUBHOCTM HET | aKTUBHOCTW HET |  XKWU3HU HeT
«Banbryc» (Banbrusaums =0 MM) 18 18 18 18 9 18
«YMepeHHbIit Bapyc» 17 17 16 15 12 17
(>0 po 5 MM BapyCHOro OTKIOHEHUS)
«Bapyc» (>5 MM BapycHoro 20 16 19 19 17 20

OTKJIOHEHMA)

lpumeyanue. * TaumeHTbl He 06513aHbI 0TBEYATL HA BCE BOMPOCHI, W, CIeA0BaTeIbHO, HEKOTOPbIE U3 HUX MOTYT He UMeTb 6annos

Mo Kaxaoin cybLukane.

Note. *Patients are not required to answer all questions and therefore some patients may not score on each subscale.

Taﬁnuu,a 2. ,U,EMOFpa(bVILIECKMe XapaKTepUCTUKK nalueHToB U ﬂpMMeHéHHble [0MN0JIHUTENIbHbIE XMPYPruyecKne TeXHNKKU B COOTBETCTBUU

C pacnpepeneHueM no rpynnaM uccnenoBaHuns

Table 2. Demographic characteristics of patients and applied additional surgical techniques in accordance with the distribution by study groups

CpeaHuit Aptpopes Aptpones
. O6uwee My>K4mHbl, TapaHHo- Cotton- TpaHcnosuums
Hindfoot moment arm UMT | Bo3pacr, NoATapaHHOro
4yucno % NafbeBUAHOrO | 0CTEOTOMMUSA, N FDL, n
nert cycTaBa, n
cycTaBa, n

«Banbryc» 18 278 605 50,0 15 13 4 2
(Banbruszaums =0 Mm)
«YMepeHHbIii Bapyc»
(>0 mo 5 MM BapycHoro 17 29,0 61,9 29,4 9 9 6 3
OTKJIOHEHMA)
Bapyo» (>5 MM 200 277 613 30,0 6 6 9 0

BapyCHOr0 OTKIIOHEHMSA)

lpumeqarue. UMT — nHpeKc Maccel Tena.
Note. UMT — body mass index.

Mexay ocblo 6osbLIebepLoBoi KOCTU U Hanbonee aucTanb-
HOW TOYKOW NATOYHOM KocTh (puc. 1, a m b).

BbiweonucaHHoe n3MepeHne bbino BbibpaHO Ha OCHO-
BaHMM HaAEXHOCTU MeTOfa, MHOTOKPATHO NMOATBEPIKAEH-
HOW W3Y4YeHHBIMM HaMKM HayyHbiMM paboTamu. Bce peHT-
reHorpamMmbl b6bin caenaHbl cnycTa 24 Hep, ¢ MOMeHTa
onepauuu.

PesynbTathl U3MepeHUs NOCNEONEPALMOHHOTO NOoXKe-
Husa ocu naTouHon koctu (hindfoot moment arm) 6binmn pas-
LeNieHbl HaMK Ha 3 Tpynnbl B 3aBUCUMOCTM OT MOJSYYEHHBIX
AaHHbIX: BajibrycHas (Banbrusauus =0 MM, n=18), ymepeHHo-
BapycHas (>0 go 5 MM BapycHoro oTKI0HeHus, n=17) u Ba-
pycHas (>5 MM BapycHoro oTkiIoHeHus, n=20).

BBuay oTcyTCTBMS AaHHBIX NIUTEpaTYpbl, LAKLWMX YETKOE
onpefeneHue AyanasoHa HOPManbHOrO MOJIOKEHNS OCH Ns-
TOYHOW KOCTU, pasfeneHne NaLnMeHToB Ha ONUCaHHbIE Bhbille
rpynnbl NMO3BOJISIET MPOBEPUTb Hally TWUMOTE3Y, TNaBHOIA
Lie/bl0 KOTOPOM SIBIAETCA NOLTBEPHAEHWE NYULUMX KIMHU-
YECKWX pe3ynbTaToB MpU OpUEHTALMM OCK NSTOYHOM KOCTU
B YMepeHHOM BapyCHOM MoJIoXeHnW. HecMoTps Ha ybexaeH-
HOCTb B CMpaBeAnMBOCTM FUMOTE3bI, B X0[e UCCNe0BaHus
BbINM MPUHATHI BO BHUMaHWE BO3MOXHbIe NpobneMbl B BULE
Ype3MepHON WM HEeAO0CTaTOYHOW KOPPEKLUMM OCW NATOYHOI
KocTu. lepBoHaYanbHO BCE NPOONEPUPOBAHHLIE MALMEHTDI

DOI: https://doiorg/1017816/V10321523

Obinn pasgeneHbl Ha 2 rpynnbl: BapycHOe M BajlbryCHOE No-
NoXeHWe NATOYHOM Koctu. OfHaKo B3sB BO BHWUMaHWe TOT
(aKT, YTo TAra axwisoBa CyXOXWUns B COBOKYMHOCTU C TAFOM
3agHen 6onbluebepLOBOM MbILLLI MOXET YBEIMYUTb MH-
BEPCUI0 MATOYHOM KOCTU B Cy4asnx, Korga Hambonee auc-
TanbHasA TOYKA MATOYHOW KOCTU HAXOAMUTCS MeauanbHee
cpeaHen ocn bonbluebepLoBoOM KOCTH, Ype3MepHas Bapyc-
Has KOpPEeKUMS C WU3DbITOYHLIM MeAManbHbIM CMELLEHNEM
Oyrpa NATOYHOM KOCTU MOKET NPUBECTU K OTPULLATENbHBIM
pesy/nbTaTaM Mo MPUYMHE NEpepacTAIKEHUS naTepasbHbIX
MSAFKOTKaHHbIX CTPYKTYp B 06/1aCTW rofIeHOCTOMHOrO CycTa-
Ba W Meperpysku HapyxHoro Kpas ctonbl. C yuétom atoro
06CTOATENBCTBA, NAaUMEHTBI C BapyCHBIM MOJIOXKEHUEM M-
TOYHOM KOCTH Nocsie KOpPeKLUUM Bbinv JONOSHUTENBHO pas-
LeneHbl Ha 2 NoArpynmbl: YMepeHHOo-BapyCHOr0 NOMOXEHUS
1 BapyCHOrO MOJIOXKEHNUS.

Xupypaudeckas mexHuka

Kak 6bino onucaHo paHee, Bce onepaTuBHble BMeLUa-
TeNbCTBA B 3TOW Fpynne BbIMOSHANMCh ABYMS XUPYpramu,
MMEKLMMKU ONbIT B 06/1aCTU XMpYPruM CTOMbI W TONEHO-
CTOMHOrO CycTaBa CPOKOM He MeHee 5 neT. PeKoHCTpyKumS
BKJ/II0YaNa Kak msonupoeaHHo MIO (n=16), Tak 1 KOMOWHa-
umm MO c apTponesoM TapaHHO-NafbeBUAHOMO CycTaBa

19
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Puc. 1. (a) [o- v (b) nocneonepaumoHHbIA CHUMOK. Pesynbtat
KoppeKuumn ocu 3apHero otaena cronbl (hindfoot moment arm).
MN3MepeHns Ha peHTreHorpamMMax, BbIMOSHEHHBIX B MPOEKLMK

3anbuMaHa, OnpefenslTCA Kak KpaTyaiillee paccTosiHWe
0T cpefHeii ocu HonbluebepLoBon KOCTU A0 CaMOr0 AMUCTaNbHOMO
acrneKra NATOYHOM KOCTH.

Fig. 1. (a) Before and (b) postoperative X-ray. The result of hindfoot
moment arm correction. Measurements on radiographs taken in the
Saltzman projection are defined as the shortest distance from the
medial axis of the tibia to the most distal aspect of the calcaneus.

(n=28), apTpoae3oM noaTapaHHoro cyctasa (n=39), Cotton-
octeoToMueit (n=19) 1 TpaHCNO3ULMEN CYXOMUNNSA AJIMHHOIO
crubarens nanbues (FDL) (n=5).

TexHuka meduanusupyrouield

nsmoyHol ocmeomomuu (MI10)

Mbi BbinonHAeM TexHuky MI0, ucnonb3ys natepanbHbIn
KOCOW [OCTYyM, ocyliecTBasieMblid Ha 1 cM JucTanbHee
BEPXYLLKM HapYHOM NoAbIKKW. HecMoTps Ha To, 4To pa3pes
MPOM3BOAMTCA Ha BCIO TONLLUMHY MSAMKUX TKaHEW [0 KOCTH,
Bo u3bexaHue u3ULWIHed MobunM3auMM U paccrnoeHus
KpaéB paHbl C YYETOM aHaTOMUYECKUX 0cobeHHocTel
KpoBOCHabeHus B 3701 06/1acTu, Mbl TLLATebHO NPOBOAUM
MOOMNM3aLMI0 M 3alUMTy BETBEM WKPOHOXHOIMO Hepaa.
OpHaKo, y4nTbIBas TO, YTO MOXET BCTPEYATLCA OC/IOMHEHME
B BULLE NOBPEX/IEHUS BETBEN MKPOHOXHOIO HEPBA, Mbl BCErAa
npeaynpexfaeM NaLMeHTOB 0 BO3MOXHOM OHEMEHWM B 30HE
WHHEepBaLMK 3TOro HepBa nocie onepauui. Markue TKaHm xe
Ha MOMEHT BbINOJIHEHUS 0CTEOTOMMM HEOBXOAMMO 3aLLMLLATH
MHCTPYMEHTapUEM, CO CTOPOHbI MOJOLIBEHHOW MOBEPXHOCTH
MATOYHOW KOCTW U CO CTOPOHBI axuinoBa cyxoxunus. lonot-
HO OCLMNNIATOPHOM NMWMbI PacronaraeTcs Nof, NpAMbIM YoM
K KOPTUKaNbHOMY CIOK KOCTM.
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Mpy BbINOMHEHWM OCTEOTOMUW MEAVANBHOTO KOPTUKab-
HOrO C/108, HY)HO DbITb OYeHb OCTOPOXKHBLIMU BO M3DeKaHMe
MOBPEXAEHUS MSAMKUX TKaHeill. HepefKo Mbl MCMOfb3yeM
0CTEOTOM W/ TOHKOE [0710TO AJS «[0/1aMblBaHUA» 30HbI
0CTE0TOMUM Me[iUabHOro Kpas NAToYHom Koctu. Mocne Bbi-
MOJSIHEHWA OCTEOTOMMM Mbl BbINOJHAEM CJaiAl-AUCIIOKALIMIo
Byrpa NATOYHOI KOCTW Me[iua/ibHO B MNIOCKOCTW OCTEOTOMUM
Ha 3apaHee onpefenéHHyI0 BeNMUMHY (Kak npaBuno, Hambo-
nee yacto oHa coctasnsieT 10-12 MM) OuKcaumsa oTIOMKOB
B 33[1aHHOM MOJOKEHUM OCYLLLECTBIAETCS KaHIONMPOBaHHbIM
BMHTOM JMaMeTpoM oT 5 [0 7,5 MM, B 3aBUCUMOCTY OT aHa-
TOMUYECKOW BeJIMHYMHBI MATOYHOI KOCTU NaLMeHTa.

[lpyrvie TexHUKW, NpUMeHsieMble HaMW B XO/e PEKOH-
CTPYKTMBHOM OMepauuu, BKIKOYasM C apTpojes TapaHHo-
nafbeBUAHOro cycTaBa (n=28), apTpodes NOATapaHHOro
cyctaBa (n=39), Cotton-octeotomMuto (n=19) n TpaHcnosuumio
CYXOXMIMA [JIMHHOro crubatens nanbues — FDL (n=5;
CM. Tabn. 2).

Apmpode3uposaHue mapaHHo-/1a0besudHo20 cycmasa

ApTpopesupoBaHue TapaHHO-NafbeBUAHOrO CycTaBa —
BeCbMa pacnpocTpaHEHHas XMPYpruieckas TeXHUKA Ans Kop-
PeKuMM 1 cTabunusaumn MeamanbHOM KOTOHHBI CTOMbI.

[ing BBINOMHEHMS AOCTYNA K TapaHHO-NabeBUAHOMY Cy-
CTaBy Mbl UCMOMb3YEM CTAHAAPTHBIA ThbiIbHO-MeAWaNbHbIN
A0CTYN, KOTOPbIA XOPOLUO 3apeKoMeH/0Bas cebs U Ha CBOEM
MyTW He HECET OMacHOCTeH MOBPEXAEHNS 3HAYMMBIX CTPYK-
Typ. Mocne Bbixofa Ha obnacTb cycTaBa U Npou3BefeHus
apTPOTOMMM Mbl COXPaHAIEM MECTO MPUKPENIEHNS CYXOMM-
nmsa 3agHen bonbluebepLoBon Mbiwubl. Cneayet 0TMETUTS,
YTO apTPOaPXMTEKTOHMKA CYCTaBHbIX MOBEPXHOCTEN TapaHHO-
NafbeBMOHOrO CycTaBa UMeeT KpaiiHe HeypobHoe ans 06-
paboTtkm cTpoeHue. OaHaKO HECMOTpPSA Ha 3TO, Mbl HE CKJIOH-
Hbl MEHSITb TAKTUKY XMPYPruYecKon MNacTUKW, MOCKOMNbKY
M3MEHeHWe nocnefHel BeeT K YKOPOUEHUIO MeauarbHoM
KONOHHbI. B HalLeli NpaKTHKe Mbl UCMONb3yeM AUCTPAKTOPHI
pa3nuuyHoro Tvna, Ho bonee Bcero 3apekoMeHAoBan cebs
LMCTpaKTop XMHTEpMaHa, MPUMEHSIEMbIA HaMK Haubonee
yacro. lMocne 06paboTKM cycTaBHbIX NOBEPXHOCTEN Mbl NPO-
BOAWM HeobXoMMYI0 KOPPEKLMIO Ha YPOBHE OMUCHIBAEMOTO
CyCTaBa B MONOXEHWM MiaHTapdeKCUM M MHBEPCUM C Npes-
BapUTENbHOW QUKCaLMEN NONYYEHHON KOPPEKLMM CMULIEN.
[ins oKoHuaTenbHOM GUKCALMKM UCMOMb3YKOTCA BUHTBI AMa-
MeTpoM 0T 3,5 A0 5,0 MM, a TaKKe KoMnpeccupyloLme nna-
CTUHbI U CKODbI.

[oBOps 0 TexHWKe apTPOAE3MpOBaHWSA TapaHHO-Nagbe-
BMIHOTO CYCTaBa, He0bX0AMMO 3a0CTPUTL BHUMaHWE Ha Co-
XPaHHOCTM NATOYHO-KyBOBUAHOrO cycTaBa. 1o HaleMy MHe-
HWIO, 3TOT acneKT ABNAETCS KpaiiHe BaXKHbIM, MOCKONbKY
Mo3BOASET COXPaHUTb MOBUNBHOCTb laTepanbHON KOMOHHBI
cronbl. [laxe yuuTbiBas TOT BaKT, 4To pa3BuTUe apTpo3a Nns-
TOYHO-KYbHOBMIHOIO CycTaBa MpOMCXOAMT Nocne nepenoMa
NATO4HOM KocTu B 40% cnyyaeB, Mbl KpaiiHe 0CTOPOXHO NMoj-
XOAMM K €ro 3aKpbITUI0 1 1eN1aeM 3T0 TOJIBKO B TEX CNyyasy,
KOr[ia ero coxpaHeHue HEBO3MOXHO.
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Mbl oToaeM cebe OTYET, YTO 3TU CTEMEHM cBODOABI B NA-
TOYHO-KyDOBMAHOM CyCTaBe 3HauUUTENbHO COKPALL.AOTCA Mo-
CNe apTpoLe3VpOBaHUA TapaHHO-NaAbeBUOHOMO CYCTaBa,
HO Jaxe B HeOONbLLOM aMNAMTyae UMEKT KpalHe BaHOe
3HayeHue Onsa CTonbl.

Apmpode3uposaHue mapaxHHO-NIMOYHO20 COY/IeHeHUS

(nodmaparHozo cycmasa)

ApTpone3npoBaHMe TapaHHO-NATOYHOTO COYSIEHEHMSA
(nopTapaHHOro cycraBa) — caMas YacTas XUpypruyeckas
TEXHWKA NpY NeYeHUn NocneAcTBUN TpaBM (MepenomoB) ns-
TOYHOW KOCTH, 0COBEHHO BHYTPUCYCTaBHbIX, MHOTOOCKOJIbYa-
ThX €O cMeLLeHueM (Sanders Ill, Sanders V).

Xupyprideckuii JocTyn K NoATapaHHOMY CYCTaBy MOXET
BbITb ocywlecTBeH ¢ 3 HanpaeneHui. Hanbonee yacto npu-
MEHSEMBIM AIBJIAETCA HApYHBIN (NaTepanbHbIf) fOCTyn, Ko-
TOpbIH xopowo KombuHupyetcs ¢ MINO. Takoke ucnonb3yercs
3a[HWA [OCTYN, KOTOPbIA B NpaKTUKE MPUMEHSIOT KpanHe
PeaKo, UCKNIUMTENbHO AAS OJHOMOMEHTHOro apTpofesa
rOIEHOCTOMHOMO M MOATapaHHOro CycTaBa creuuanbHbIMU
NPeMOAENIMPOBAHHBIMU 3aJHUMWU METaIIOKOHCTPYKLMAMH
(onopHbIMKM nnacTMHamu). UM nocnegHuit — BHYTPEHHUIA
(MeamanbHbIM) [OCTYN — KaK Hemb3s Nydlle NOAXoauT
ana medial single approach. Mbl ucnonb3yeM 3ToT fo-
CTyn, ecnu HeobXxoAMMO OLHOBPEMEHHOE BMELLATENLCTBO
Ha MoATapaHHOM U TapaHHo-najbeBuAHOM cycTase. OfHa-
KO MOCNefHMIA U3 OMWCaHHbIX SOCTYNOB KpanHe HeypobeH
ans BoinonHenua MIM0. Takum 0bpa3oM, HapyHbIA AOCTYN
Obin BbIOpaH HaMu B BOMBLUMHCTBE CNy4YaeB Kak Haubonee
paLMOHaNbHbIN.

Mpy BBINOHEHWM HAPYKHOTO [OCTYNa K MoATapaHHOMY
CYCTaBy ANA BbLINOSHEHWS apTpoAe3a M MpeanonaraeMon
B KoMmnnekce ¢ HuM MIO Mbl coBeTyeM NpoanuTb paspes
MPOKCMMAnbHO M AWCTanbHO, MPOEKUMS paspesa KoM
COOTBETCTBYET MPOEKUMM NMOATapaHHOro CycTaBa OT YPOBHS
Tap3asibHOro CuHyca o Byrpa NATOYHOW KOCTW, He AOXOAs
[0 Kpas axuIoBa CyXOXWUAMsS; NpU 3TOM CNefyeT CTapaThes
NPUAEPHKMBATLCA NPOEKLMN ManobepLOBbIX CYXOXUIUNA.

Mocne pa3spesa Koxu HeobxoavMa peBu3us 0bnactu npo-
XoxpeHus n. suralis [ns HUBENUPOBaHWSA €ro ATPOrEHHOIO Mo-
BpexaeHus. [lanee pekomeHayetcs MobunnsoBatb W Bbiae-
JUTb CYXOXKMIUA KOPOTKOM U [UTMHHOM ManobepL0BOM MbILLLIbI,
rnocrie 4Yero Kamcymny CTycTaBa BCKPbIBAlOT, U MpyU MOMOLLM
aucTpaktopoB (IngeLaminaSpreaders, Hintermann u T.n.)
OCYLLECTBASAKT AOCTYN K CyCTaBHbIM MOBEpPXHOCTAM. [lepBo-
04YepenHO TpebyeTcA Mepeceyb MATOYHO-TApPaHHYH CBA3KY
UM eé ocTaBLLMECS PparMeHTbI, YToObI YNYULIMTbL AMCTPaKLMIO
W BM3yanM3auMio AaHHoi obnactn ans bonee adeKTUBHOM
paboTbl. Mocnie BCEX BbILLIEONMCAHHBIX MAHUMYNIALMIA OCTaTKKU
CYCTaBHOrO XpsLLa Npy HeobXoAMMOCTM YAANSIOT MY MOMOLL
A0N0T pPasnuyHON BENUHMHBI.

Co3paB Bce ycnoBUs Ans KOHCONMAALMW KOCTHBIX 3fle-
MEHTOB, CriefyeT NpUCTYNUTL K duKcauun. OgHaKo B cnyyae,
ecnM HeobXoaMMO [LOMOJHUTL KOPPEKLMIO XUPYPruyecku-
MW MaHUNYNAUMAMM, TaKMMW KaK KOCTHas niacTuka (ans
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(opMMpOBaHMS AMCTPAKLIMOHHOMO apTPOAE3a) UM 0CTEe0TO-
MUWSl MATOYHOW KOCTU W Npoume, UX HeobX0AMMO BbIMOMHATL
nepes QUKcaumeil KOMNOHEHTOB KOCTM, MOCKOJSIbKY BWHTBI
(UMKCHpYIOT OJHOBPEMEHHO BCEe 3Tanbl OMepauuy, BbINon-
HeHHble paHee. B cBoel NpaKTHKe Mbl B OCHOBHOM WUCMOSb-
3yeM KaHlnmpoBaHHble BUHTHI handless ¢ nonHoi HapesKoik
1 KoMnpeccupytowwme no tuny lepbepta anametpoM ot 5,0 o
7,5 MM.

Memoduka ocmeomomuu Cotton

JTa TeXHMKa ABNSETCA He3aMEHUMOM NpU KOPPEKLWK Cy-
MWHALMOHHON YCTaHOBKYW MepejHero oTAena CTonbl U B OT-
LENbHBIX CITy4asx — MpY KOPPEKLMM MOCTTPaBMaTUYECKO
nedopmaumn. 0CTEOTOMMS MOXET 3HAUMTENBHO COKPaTUTh
HarpysKy Ha TapaHHO-NafbeBUAHbIN cycTas. lloMuMo 3Toro,
MOCKOJbKY CaMa onepaums ABMIAETCA BHECYCTABHOM, €€ LieH-
HOCTb CJIO3KHO MEPEOLIEHUTD.

Cotton-ocTeoTOMMIO BLINOHSKOT NpY NOMOLUM A0pcasb-
HOro A0CTyna, B MPOEKLMM NepBOi KIIMHOBUAHOW KocTu. [lo-
CTYN OCYLLECTBASAIT K KOCTW, MOBMIKU3ys U 0ToaBUras B CTo-
POHY CYX0Xunue ANUHHOro pasrubarens 1-ro nanbua. [anee
HeobXoIMMO OLEHUTb rpaHWLbl MeAMaNbHON KIMHOBUAHOV
KOCTM, NPOMU3BECTU €€ OCTEOTOMMUIO C COXpaHEHWEM MOAO-
LUBEHHOrO KopTUKanbHoro cnos. lMocne Tpebyetca onpepe-
JTBCA C BEJIMYMHOM OTKPLITOTO Yrila 0CTEOTOMMM U C Mpej-
BapUTENbHOM (MKCaLMEN NOMYYEHHOW KOPPEKLMU CIILIAMK.
MocTosHHas e uKcaumsa (HAKOCTHLIN OCTEOCMHTE3) AOCTU-
raeTcs npy NOMOLLM CMeLMani3npoBaHHbIX (aHaTOMUYECKUX)
MNAcTUH [JIA OTKPLITOYrofbHOM OCTEOTOMUM MeLuanbHOM
KMHOBMAHOM KocTu. 0Bbpa3oBaBLUMiicA B pe3ynbTaTe oCTe-
0TOMUW LedeKT 3anoHAT ayToTpaHCNIaHTaToM (KaK npa-
BMJI0, M3 Dyrpa NATOYHOI KOCTK). ITan 3anonHeHus aedekTa
NMPOBOLAT NOC/E YCTAHOBKU METANIOKOHCTPYKLIMM.

TexHuka mpaHcno3uyuu 0/IUHHO20

caubamens naneyes (FDL)

Xupypryeckuin 4OCTyN OCYLUECTBASKOT N0 MeAuanbHOM
MOBEPXHOCTU CTOMbI M FOSIEHOCTOMHOMO CycTaBa OT Meau-
anbHoOro Nosioca JlafbeBMAHON KOCTU, B MPOKCMMabHOM
HanpaBneHuwW, Yepe3 BNarajmLLe CyXxoXunus 3agHei bonb-
webepLoBoii Mblwbl (posterior tibial tendon, PTT). Mpu Mo-
Bunusaummu nocnegHero HeoBXoAUMO OLEHUTH CYXOXKMiMe
U cTeneHb ero coctoaTenbHocTW. OLeHKa COCTOSHMS M03BO-
nseT onpefenuTb LienecoobpasHoCTb M30/IMPOBAHHON Mna-
CTUKU CyXOXMIUS NYTEM ero HacbapuBaHus U apMMPOBaHUS
LUOBHBIM MaTepuanoM WUim e HeobX0AMMOCTb B TpaHCMo-
3uuymm FDL. [oHMMaHWe COCTOSHMA CYXOMKMIbHO-MbILLIEYHBIX
CTPYKTYp, @ TaKKe Bbl6Op METOAA AO0MKHbI ObITh 04EBUAHLI
Y)Ke Ha 3Tane npesonepaumMoHHOro MiaHUpOBaHHUA.

BoisBuTb NoBpexxaeHune PPT He Tak npocTo gaxe uHTpa-
OnepaLmMoHHO, MOCKOJIbKY OHO pacronaraeTcs no 3agHen no-
BEPXHOCTU CYX0XMUNWA 1 TpebyeT AeTanbHOM BU3yanu3auuu
Ha BCEM €ero NpoTSHEHUM.

Cyxoxwunue FDL MaKcumanbHo BbIBOAST B paHy M oTCe-
KaloT KaK MOXHO JucTanbHee. HekoTopble aBTOpbI COBETYHOT
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MOJALIMBATL MPOKCUMAbHbINA KOHEL, AUCTaNbHOro GparMeHTa
cyxoxumnus K cyxoxunmio FHL (flexor halluces longus). Mbi,
KaK 1 DOMbLUMHCTBO aBTOPOB, He MPUBETCTBYEM MOAOOHBIN
COBET, MOCKOJIbKY PUCK TPaBMaTUYHOCTM MPEBBILLAET KaKyto-
nMBo 3HaUMMYL0 MOfb3Y OT 3TOW MaHUNYNAUUK B NoOCNeone-
pauuoHHOM Habnopenun. KpoMe Toro, A0CTOBEpHO M3BECT-
HO, 4TO OTCEYEHWE CYXOXMWIUA MpOKCUManbHee y3na leHpu
(knot Henry) B fanbHeiiLeM NpuMBOAMT K CUHXPOHHOW paboTe
BCeX NanbLeB cTonbl 6e3 owlyTMMOi 418 nauueHTa notepu
CUNbI MOAOLIBEHHOO CribaHus.

[lanee B Tene nagbeBULHON KOCTU bAnKe K €€ Meamanb-
HOMY MOJIOCY CBEP/IOM AMaMeTpoM 4,5 MM B mepneHauky-
NAPHOM HanpaB/ieHUM K aKcUamnbHOW MPOeKLMU hopMUpyioT
KOCTHbIW KaHan. [IMctanbHbli KOHeL NPOKCMManbHoro gpar-
meHTa FDL npoBoauTCA B HaTseHWUM B 06pa30BaHHbIN KaHan
C NOJOLLUBEHHOM CTOPOHBI, NOC/IE Yero cyxoxume GuKkcupy-
10T BUOMHTEP(EPEHTHBIM BUHTOM B KOCTHOM KaHare.

bonbluoe 3HayeHWe UMeeT, B KAaKOM HaTsKeHUM yaoep-
wuBaetcs cyxoxunve FDL B MOMEHT HanoxeHus LwBa (Mbl
MCMOMb3yeM MaKCMManbHO BO3MOXHoe). OfHaKo cylecTBy-
€T MHeHWe, YTO OMTMMAaNbHO UCMOMb30BaTb HEYTO CpefHee
MEXY MaKCUMaslbHO paccniabnieHHbIM U MaKCUMarbHO Ha-
TAHYTbIM, Mbl CYUTAEM 3TOT MOAXOA PasyMHbIM U He 0npo-
BEpraeM ero.

CraTUCTHYEeCKUM aHanus3

Iuncnepcuonnbin aHanu3 (ANOVA) 6bin ucnonb3oBaH
ONA CpaBHeHUs! U3MeHeHua no cybwkanam FAQS mexay
3 uccnepyeMbiMu  rpynnamu.  CTaTUCTUYECKU 3HAUUMBbIE
BEJIMYMHBI, BbifiBNieHHble ¢ nomolibio ANOVA, oueHusanu
C NpuMeHeHneM AnanasoHa Tukey, 4Tobbl onpesenuTb, Ka-
Kas u3 rpynn bonblue oTAMYaeTca OT Apyrvx. JTOT MeTof,
Mo3BOSMN MAEHTUOULMPOBATL Te FPyNnMbl MALMEHTOB Nocne
MI10, KoTopble MMeN 3HaUMTENbHO OTINYAIOLLMECS U3MEeHe-
Husa B ntoboi u3 cybkan FAOS.

AnanoruyHbiM 06pa3oM npeponepaunoHHble  6annbl
no oTAenbHbIM cybwkanam FAOS cpaBHuBanu Mexay rpyn-
namu, 4tobbl NMPOBEPUTb, UMENUChL NN CYLLECTBEHHbIE pas-
Nnuma Ha poonepaumonHoM 3tane. ANOVA Takxke npume-
HANW ANA M3y4eHUs NHObIX pa3nuuuMii Mexay 3 rpynnamu
oTHocuTenbHo MIMT unm Bo3pacta, a TakKe 400NepaLmoHHbIX
PEHTrEHONTOMMYECKUX U3MEPEHUH, TaKNX KaK He[LoMnoKpbITHe
FOJIOBKW TapaHHOW KOCTU B TapaHHO-JTaAbeBULHOM CyCTaBe
(incongruency angle), yron NOKpbITUs CyCTaBHOW NOBEPXHO-
CTV TrONOBKM TapaHHow KocTu (talonavicular coverage angle)
M NaToONOTMYECKUIA YroNl MEXAY OCSIMU NEPBOMN MJIOCHEBOVA
W ocblo TapaHHoM KocTu (AP first talometatarsal angle)
Ha NPAMOi NPOEKLIMU CTOMbI, BLINOSHEHHO cTosA. [ns onpe-
AeneHuns ocobeHHOCTeN B reHAEPHOM COCTaBe MeXay rpyn-
naMyu UCMoNb30Ban KpUTepuin x>

B npouecce uccnepoBaHus Heobxogumo 6bino yuecTs,
YTO BO3MOXKHOCTb Pa3fnumMii B U3MEHEHMSAX MO cybLuKanam
FAOS Mexpay rpynnamu obycnoeiieHa camoii BeMUMHOM
LVMCNOKaLWM NATOYHOro Oyrpa, a He OKOHYaTeNbHbIM MoNo-
JKEHWEM MATOYHON KOCTM MpU OLIEHKE NOCNeonepaLmroHHOro
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pe3ynbTaTa; UCKIIKoYas 3Ty BO3MOXHOCTb, bbinia uccnesoBaHa
B3aMMOCBA3b MEXAY YMCIIOM BbinosiHeHHbIX M0 1 cybLuka-
namu FAQS.

[lns naumeHTOB C M3BECTHOW BEIMYMHOM AMCIIOKaLUU
naToyHoro byrpa, 3aduUKCUpOBaHHOW B MPOTOKOME onepa-
ummn (n=41), bbInM paccumTaHbl KO3dULMEHTLI paHroBOi
Koppensuum CnupMeHa, yTobbl OnpefenuTb, CyLlecTByeT
NN KaKkas-nnbo Koppensuus MeXAy 3TUM MoKasaTesieMm
u cybwkanamu FAQS.

W, HaKoHel, npuMeHeHUe COMYTCTBYIOLLMX TEXHUK (ap-
Tpofe3 TapaHHO-NaAbeBMAHOrO0 CycTaBa, apTPone3 Mof-
TapaHHoro cycraea, Cotton-octeoToMus U TpaHcnosuums
CYXOXMIUS ANIMHHOTO crubaTtens nanbues — FDL) 6bino yu-
TEHO, YT0DbI NPOaHaNU3UPOBaTh, MOBMUAIU S KOHKPETHbIE
JOMNOJHUTENbHBIE OMepaLMoHHbIe TeXHUKKU Ha Bannbl FAOS.
[ina KaXaom BblleyKa3aHHOW TEXHUKM MaLMEHTOB pasfe-
NIV Ha NOArpYNMbl B 3aBUCUMOCTM OT TOrO, Bbisla OHA Y HUX
BbINoHeHa unn HeT. U3meHenus B bannax FAOS cpaBHuBa-
7N MeXay 2 rpynnamm ¢ UCnoJib30BaHUEM KpUTEpPUS CyMMBbI
paHroB BunkokcoHa.

PE3Y/IbTATbI

YyacTHUKM (06BeKTbI) UccnenoBaHUA

B npouecc okoHuaTenbHOM OLEHKM BOWAM 55 cTon
(26 npasblix, 29 nesbix) 55 MauueHToB, KOTOpble MOSHO-
CTbI0 COOTBETCTBOBANM 00603HAYEHHBIM BbILLE KPUTEPUSM
BKJTHOUEHNS.

B nccnepoBaHnm npuHanm yyactme 20 MyxumH 1 35 XKeH-
LLMH, CpeJHMI BO3pacT KoTopbix coctaBun 61,6 roaa (ot 18,5
no 40,7 net), a cpennmi UMT — 26,8 (ot 18,5 oo 40,7).

Mexay rpynnammu He obHapyXeHO CTaTUCTUYECKM 3HauM-
MbIX pasnuuuid no MT, nony v Bo3spacty (cM. Tabn. 2).

Kpome 3Ttoro, npeponepauuoHHble M3MepeHus cTene-
HW He[LOMOKPbLITUA OMI0BKU TapaHHOW KocTu (incongruency
angle), yrna noKpbITUs CyCTaBHON NOBEPXHOCTU FOJIOBKM Ta-
paHHoit KocTu (talonavicular coverage angle) u yrna mexay
OCbl0 TapaHHOM KOCTM W OCbK MEpBOM MICHEBOW KOCTH
Ha npsaMoii npoeKuun ctonbl cTos (AP first talometatarsal
angle) mexxgy rpynnamu hindfoot moment arm cywiecteeHHo
He pasNuyannCh, YTO YKa3blBAET Ha aHaNoruyHylo Npeaone-
PaLMOHHYI0 abayKUMOHHYH0 fedopMaumio (Tabn. 3).

OcHoBHble pe3ynbTaTtbl UccneaoBaHuA

MocneonepaunoHHbIe KOHTPOSbHBIE PEHTTEHOrPaMMBbI M10-
Crle KOppeKumn AedopMaLmv NATOYHOM KOCTH Bblnu BbiNos-
HeHbl B cpeiHeM Yepe3 23,5 Mec (amanasoH ot 12 fo 47 Mec),
a bannbl FAOS 6binn nonyyeHsbl B cpeHeM yepes 3,1 roga
(amanasoH ot 1,8 po 4,4 rona) nocne onepaumu.

B pesynbrate aHanusa nomyyeHHbIX AaHHbIX Mbl ycTa-
HOBWNIN CTaTUCTUYECKW 3HAYWMMble pasfnumus B cyblukanax
«bonb» n «[pyrve cumntoMbl». CpegHee n3MeHeHue cyb-
wkanbl «bonb» no FAQGS pna rpynnsl «Bapyc» (n=16) co-
ctaBuno 27,9 (ouanasoH ot -8,3 no 63,9), ansa rpynnbl «YMe-
peHHbIn Bapyc» (n=17) — 41,2 (amanasoH ot 5,6 Ao 66,7),
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Tabnuua 3. MNpenonepaumoHHble peHTreHoNorUYeckue naMepeHms. CTaTUCTMYECKM 3HAUMMBIX pasnuuuii Mexay 3 rpynnamu He BbISBIIEHO
Table 3. Preoperative radiographic measurements. No statistically significant differences were found between the three groups

Incongruency angle Talonavicular coverage

AP First talometatarsal

Hindfoot moment arm | 06wiee uucno, n (npeponepauuoHHo, angle (npeponepauuoHHo, | angle (npeaonepauuoHHo,
B rpagycax) B rpagycax) B rpagycax)
«Banbryc» 18 43, 4 33,0 17,0
(Banbruzaums =0 Mm) (o1 -75,9 mo 147,6) (o1 4,8 no 69,6) (o1 -24,0 po 36,4)
«YMepeHHbIii Bapyc» 253 979 126
(>0 po 5 MM BapycHoro 17 ' ' '
OTKIOHeHMS) (o1 -42,4 po 91,0) (o7 2,9 no 36,0) (o7 -3,5 po 35,8)
«Bapyc» (>5 MM 20 9,2 26,1 12,8

BapyCHOro OTKIIOHEHMA)

(o1 -92,6 po 92,0) (ot 1,6 mo 40,6)

(ot -11,5 o 32,9)

Ansa rpynnbl «BanbrycHas pedopmaums» (n=18) — 22,3
(amanasoH ot -58,3 o 63,9).

Tectbl Post-hoc Tukey (anocTepnopHbIn KpuTtepuii Tolokm)
MOKa3sanu, YTo y NaLMeHTOB C KOpPPEKLMel 3aAHero otaena
CTOMbI HA YMEepeHHbIW Bapyc Habnofanmck 3HauuTenbHo 6o-
nee NyylLMe noKasatenm cybwkanel 6omm FAOS no cpaBHe-
HUWIO C MaLMeHTaM C OCTaTO4HOM BanbrycHoM fedopMaumelt
(p=0,04).

HecMoTpsa Ha ToT daKT, YTo CpegHee U3MeHeHuWe B Cyb-
wkane «bonb» no FAQS 6bino BbilLe Npyu yMepeHHOM Bapyce,
YeM Mpu Bapyce, UMEIOLLMECS Pa3fMyms He MOryT BbITh oLe-
HeHbl Kak 3HauuTenbHble (p=0,20).

[Ins cybwkansl «Jpyrve cumntomel» no FAQOS cpeaHee
u3meHeHue bannos ana rpynnel «Bapyc» (n=19) coctauno
6,6 (nnana3soH ot -40,7 go 46,4), ans rpynnbl «YMepeHbIn Ba-
pyc» (n=16) — 25,9 (amanasoH ot 3,6 oo 78,6), ona rpynnbl
«Banbryc» (n=18) — 11,0 (amanasoH o1 -32,1 no 46,4). MNa-
LMEHTbI, NONYYMBLLME KOPPEKLMIO 40 NONOXEHUs «YMepeH-
Hblii Bapyc», NPOAEMOHCTPUPOBANM 3HAUUTENBHO Bosbluee
yrnyyLLeHue B cybLKane «pyrie CUMNTOMbI», YeM NaLMEeHTI
B rpynne «Bapyc» (p=0,03). KpoMe Toro, naumeHtsl ¢ yMe-
PEHHbIM BapycoM MoKa3anu bonee BbICOKWE KIMHUYECKUE
pe3ynbTaTbl, YeM NaLMeHTHI B rpynne «Banbryc», Ho 3Ta pas-
HMLa He Oblna cTaTucTUYecky 3HaummMon (p=0,11).

He 6bino 3aperncTpuMpoBaHo pasnuymii Mexay rpynnamm
B M3MepeHuM nokasarteneit B cybwkanax FAOS «[loBcen-
HeBHas aKTMBHOCTb» (p=0,26), «CnopTMBHas aKTMBHOCTb»
(p=0,06) u «Kauecto »m3Hu» (p=0,17). OgHako cnepyet
0TMETUTb, YTO CpefHee 3HaueHue u3MeHeHus 6annos y na-
LMEHTOB B rpynne «YMepeHHbIA Bapyc» BbI0 HE HUKE, YeM
y nauueHToB B rpynne «Banbryc» unu «Bapyc» ans nioboi
W3 NOALLKaN.

Takxe He 3aMKCUPOBAHO pa3MuMii MexAay rpynnamu
B npegonepaunoHHoM FAOS no BceM cyblikanam (p >0,10
ANA BCEX UCCNEeS0BaHNN).

Hu opHa W3 BononHUTENbHBIX TEXHUK (apTpoae3 TapaH-
HO-NTaAbeBMAHOrO CycTaBa, apTPoAe3 NoATapaHHOro CycTaBa,
Cotton-ocTeoTOMUS W TPAHCMO3NLMA CYXOKUIUSA OJIMHHOIO
crubatens nanbueB FDL), BbINOHEHHbIX BO BPeMSi PEKOH-
CTPYKUMM, He MOKa3asia 3Ha4MMOM CBA3W C U3MEHEHUEM MO-
Kazateneit FAQS (p >0,05 ans Bcex aHanuampyemblx cybLUKan).
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B 3aK/1t04eHUN CTATUCTUYECKOTO UCCNEe0BaHUS Mbl OLie-
HWAM KoppenAuMio 00bEMa AMCOKaLMW NATOYHOro byrpa
MHTpaonepaLmoHHo, B MOMeHT BbinosiHeHns MI0. 3toT no-
Kasatesib bl LOCTOBEPHO 3aperncTpupoBaH y 41 nauueHTa.
KoadduumeHTbl paHrosoit Koppensauum CnupMeHa nokasan,
4To 061BEM MII0, BbINOSHEHHBIA MHTPAONEPALMOHHO, He Kop-
penupoBan Hu ¢ ofHou 13 noawwkan FAQS (sce p >0,10).

OBCYXOEHUE

PestoMe ocHOBHOro pe3ynbTata uccienosaHuA

MaumeHTbl B rpynne «YMepeHHbIM Bapyc» Mocsie KOpPeK-
LM OTMETUITM JTYLLIMIA KITMHUYECKWI pe3ynbTaT, YeM B rpyn-
ne «Banbryc» B cybwkane «bonb» FAQS v TaksKke nonyumnm
nyywve pe3ynbTatel, YeM B rpynne «Bapyc» B cyblukane
«[pyrue cumntoMbl» FAQS.

YunTbiBas T0, YTO OFHUM U3 OCHOBHBIX MOKAa3aHWM K pe-
KOHCTPYKLMW NOCTTPaBMaTUYeCKOi fedopMaLmn NATOYHOM
KocTu siBnsieTcs obnerdenue 6oau, u cumntomos (no FAQS),
3TV NOALLKaNbl ABASIOTCA BaXKHBIM OPUEHTUPOM A5 OLIEHKU
KauecTBa NpoBeAeHHOro neyeHus. Kpome Toro, HY B 0LHOM
U3 MofLuKan B rpynne «Banbryc» unu «Bapyc» He 6bin oT-
MeYeH pesynbTaT Nyylle, YeM B rpynne «YMepeHHbI Ba-

PpycC».

06cycaeHne 0CHOBHOMO pe3y/bTaTta
uccnepnoBaHuA

B cBoeit pabote B 1971 rogy Koutsogiannis npeacrasun
KoHuenumio MIO B KOMMJIEKCHOM XMPYPrUYEcKOM JieYeHUH
MN0CKO-BaNbrycHol AedopMauuy CTOMbI, COMNMAcHO KOTo-
PO OH PEKOMEHAOBan AMCIOLMPOBaTb byrop nATOYHOM
KOCTU MeJWanbHO OT OAHOM TPeTW A0 MOSIOBUHBI LUMPUHBI
nAToYHON KocTu [16]. B Bonee no3mHuUX uccnepoBaHUAX No-
Cne TILATENbHBIX KOJIMYECTBEHHBIX M KAaYeCTBEHHbIX OLEHOK
3TUX PEKOMEHAALMI BbIN0 NpeAnoXeHo cMeLuath byrop na-
TOYHOM KocTu npumepHo Ha 10 MM MeamanbHee [1, 11, 13,
19, 20]. BosBpalasicb K NpaKTUKe XMpYproe, Hawa paboTa
MOXKeET ObITb MCMONb30BaHa 4191 OLEHKW COOTBETCTBYIOLLIErO
KONM4ecTBa MeianbHOro cMeLLeHns Byrpa NATO4YHOM KOCTH
BO BPEMS PEKOHCTPYKLMM NOCTTPAaBMAaTUYECKO BaslbryCHOM
AedopMaumm NATOYHON KOCTM.
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Chan u coasr. B 2013 roay onucanu Mofienb, CBA3bIBal0-
LUyI0 KonmyecTBo BbinosHAeMbIX MIO u usmeHenme hindfoot
moment arm. Wx pe3ynbTatbl NOKa3anu, YTo Kayablii MUI-
JIMMETP MeaManbHoro CMeLLEHUs B 0NepauyroHHON COOTBET-
CTBOBaJT MPUMEPHO 1,5 MM NocnieonepaumnoHHoN peHTreHomo-
rmyeckon Koppekumu hindfoot moment arm [4].

TexHu4ecKn ucnoKaums byrpa nATOYHOW KOCTU MHTpa-
OMepaLMOHHO M3MEpSIETCA C MOMOLLBIO JIMHEWKM: OT narte-
PaNbHOrO Kpasi MPOKCMMANLHOMO CErMeHTa MATOYHOM KOCTH
[0 laTepanbHOro Kpasi CMELLEHHOM0 AMCTaNbHOTO CerMeHTa
MATOYHOM KOCTM Nocsie ocTeoToMum. OnpefieneHne BeIMUUHBI
cMeLLeHus Byrpa NATOYHOM KOCTU, HEOBX0AMMOro NS Ka-
[0ro OTAENBHOrO MauMeHTa, 3aBUCUT OT 3HaHWUA TOro, rae
LOJKHO ObITb UCKOMOE MooXeHue Byrpa nATOYHOW KOCTM
B pe3ynbTaTe NPOBeAEHHON onepauu. Halwe uccnefoBanme
ybeauTenbHO A0Ka3bIBAET, YTO ONTUMaJbHOE BbipaBHUBaHWE
0CW NMATOYHOI KOCTM — 0T HewTpankHoro (0 °) go 5 ° Ba-
pycHoro nonoxenus. CnegosatensHo, eciv XUpypr UsMepsiet
npeaonepauvoHHbiin hindfoot moment arm u onpeaenser Be-
JIMYMHY OT NpegonepauuroHHon fedopMauun 40 onTUMalb-
HOro NocneonepaUroHHOro NOIOXKEHUS OCK MATOYHOM KOCTH,
TO OH, COOTBETCTBEHHO, MOXET paccyuTaTh BESIMUMHY WHT-
PaonepaLMoHHOro CMeLLeHns Byrpa nATOYHON KOCTH, Heob-
XOAMMOr0 ANS LOCTUMEHNS HaUNYYLLEro KIIMHUYECKOro pe-
3ynbTata. TaK, Hanpumep, eciv npeaonepaumonHbin hindfoot
moment arm y nauueHTa cocTaBfifieT 4 MM BanbrycHoi fe-
topmMaumu, To, Ha 0CHOBaHWM pe3ybTaToB HALLEro uccieso-
BaHus (B fononiHeHue K paboTe Chan u coaBT., ynoMsHyToi
BbllLe), NpefnonaraeTcs, YTo nauueHTy notpebyetcsa auc-
noumMpoBaTh Byrop NATOYHOM KOCTM MUHTpAOMEepaLMOHHO, No-
cne MNO, npuMepHo Ha 4 MM, YTobbI AOCTUYD ONTUMANBLHOMO
nonoxenus hindfoot moment arm, u 3to B faHHOM cnyyae
NPUBEAET K OKOHYaTeNbHOMY BbIPaBHUBAHUIO OCU NATOYHOIA
KOCTW B YyMEPEHHOM Bapyce 0KOJI0 2 MM.

YuuTbiBast BCE BblLIECKa3aHHOE, XMpYpr Mor Bbl ucnosnb-
30BaTb cnegywuwyl GopMyny Ans NporHo3vpOBaHUA He-
0bxoaMMoro obbEMa MHTPaoMepaUMOHHOro MeananbHOro
CMelLLeHns Byrpa NATOYHOM KOCTH:

1,5 x (BenmMumMHa aucnokaumm oyrpa

MATOYHON KOCTH, MM) =

= (npegonepauyonHblii hindfoot moment arm) —
— (nocneonepauuoHHbii hindfoot moment arm)

Mpw hindfoot moment arm npu BanbrycHoi AedopMaumm
OH MOMNOXUTENbHBIN, @ NPX BapyCHON — OTPULIATESbHBIN.

HecMoTps Ha To, 4To NpefiocTaBNeHHOe ypaBHeHue bbino
MOLATBEPXAEHO MYTEM CPaBHEHMS 00bEMA BbINOSIHEHHOM AyC-
NOKauuM byrpa NATOYHO KOCTM C MONOXEHWEM NOCNeonepa-
LIMOHHOM KOPPEKLIMM OCU NATOYHOM KOCTH, Mbl 10 HAacTOALLEro
BPEMEHW HaxoAMMCA B MPOLIECCe ero TeCTUpOBaHUSA oSl fo-
CTUIKEHWS KOJIMYECTBEHHOTO W, COOTBETCTBEHHO, CTaTUCTUYe-
CKv Boslee HEOMPOBEPKMMOTO 3aKJl04eHMs. TakuM 06pasom,
KZIMHULMCTBI MOTYT WUCMOJIb30BaTh 3TO YPaBHEHME TOJIbKO
B KauyecTBe [O0MOJIHUTENBHON OLEHKM U OpPUEHTUPOBOYHOIO
npeAonepaLyoHHOro NIaHMPOBaHUA U MOATBEPXKAATH JKe-
NaeMoe NOJIOXKEHNE OCU NATOYHONM KOCTW B OMEPALMOHHOM,
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NOAHUMAs HUKHIOK KOHEYHOCTb C HEMTPAsIbHBIM NOSIOMXEHU-
€M CTONMbI M BU3YaNbHO KOHTPOAMPYS W COMOCTaBNIASA 3aHI0N
4acTb CTOMbI C OCbIO FONEHMN.

Hackonbko HaM U3BECTHO, B OTEYECTBEHHOW NUTEpaType
[0 HacTosALLero BpeMeHM He coobuianock 06 onTMManbHOM
MOJIOKEHUN NATOYHOM KOCTU MOC/E PEKOHCTPYKLMM €€ no-
CTpaBMaTMy4ecKol aedopMaumn, U Ha OCHOBaHUW HaLLEero
OMbITa Mbl C YBEPEHHOCTbH) MOXEM NPeA0CTepeYb, HTO BaX-
HO He NyTaTb KAMHWYECKWUA Bapyc 3afHero OTAeNa CTombl
C PEHTreHONIOMMYECKUM BapyCHLIM OTKIIOHEHWEM MATOYHOM
KOCTU Ha NpoeKummn 3anblMaHa (puc. 2, a u b).

TakuM 006pa3oM, C KIMHUYECKOW TOUKW 3peHus nps-
Mas 0Cb MATOYHOW KOCTW, CKOpee BCero, NpefCcTaBnseT co-
00/ yMepeHHbIN PEHTrEeHOIOMMYECKUIA BapyC, KaK MOKa3aHo
Ha puc. 2, b. VIMeHHo 3Ta rpynna nauueHToB M NoKasana
nyylume pe3ynbTaTbl B HACTOALLEM MCCNEA0BAHMN.

MaumeHTbI, y KOTOPbIX BapyCHOE MO0XEHWE 3a[iHEro OT-
Aena cTonbl ONpefensieTcs KIMHUYECKM, C BbICOKOW fonen
BepoATHOCTM ByayT HaxoauTbeA B rpynne «Bapyc» npu peHT-
reHonornyeckoM obcnefoBaHuK, U B Hallei paboTe y HUX
He ObiN0 3adUKCMPOBAHO aHaNOTMYHBIX MO 3HAYUMOCTH
MOMOXUTENbHBIX Pe3ynbTaTtoB. AHanu3upys NpofenaHHyio

n 3.8MM B3RYS

Puc. 2. MNocneonepaunoHHoe (a) peHTreHonornyeckoe (Mpoexuus
3anblMaHa) 1 (b) KnMHUYeckoe obcnenoBaHue (NonoXeHWe cTos
Ha 0nepupoBaHHON CToMe), KoppeKLna fAedopMaLy ¢ TeHAEHLMeN
Ha Bapyc 3,8 MM (yMepeHHO-BapyCHOe MoJIoXeHNE) Ha peHTreHoso-
TMYeCKUX M3MepeHUaX. KNMHUYeCKM — ocb Bne K HeiATpanbHoid,
6e3 BUAMMOro BapyCHOro OTHIIOHEHUS.

Fig. 2. Postoperative (a) radiographic (Salzman projection) and
(b) clinical examination (standing position on the operated foot)
deformity correction with a tendency to varus 3.8 mm (moderate-
varus position) on radiographic measurements. Clinically, the axis
is closer to neutral, without visible varus deviation.




OPUTHATTBHBIE VICCTIE JOBAHNA

paboTy, B HacTosilLee BPeMS Mbl CTPEMUMCS K KITMHUYECKH
NpsIMOMY (HeTpanbHOMY) MOSIOMEHMIO OCU MATOYHON KOCTY
(yMepeHHbIi peHTreHONOrUYeCKU Bapyc).

Wcnpaenss nonoxeHue ocv NATOYHOM KOCTU B MONOXe-
HWe yMepeHHOro Bapyca ¢ NoMoLLb TexHukM MI0, Mbl, B TOM
uucne, Co30,aéM CTAaTUMECKYI0 MOAJEPIKY apKe MefuabHO
KOJTOHHBI CTOMbI, CTabunuaupys 3agHee bonblebepLiosoe cy-
XoXunue (B cnyyae COXPaHEHHOTO TapaHHO-NaAbeBUAHOMO
cycTaBa) NMyTEM MO3WLMOHMPOBAHUS axMNIoBa CyXOXMIWA
ANSl HaTSKEeHUS B BapyCHOM HanpaBfieHWW KaK WHBEpPTOPa,
TEM caMbIM Mbl ynyyLlaem paboty cycrasa LLlonapa B KoHeu-
Hou ¢ase wara [11, 28].

370 NpennonoXeHue MOTEHUMANBHO MOXET YNyulKUTb
pesynbTaTbl JiedeHUst nauueHToB. CpaBHWTENBHO CXo-
)as Koppensums pesynbTatoB bbina nonyyeHa Mani u co-
aBT. MpM xupyprideckoii koppekuun adult acquired flatfoot
deformity (AAFD) Il ctaguu, rae yMepeHHoe BapycHoe nosio-
JKEeHWe 3afHero oTAesna CTomnbl TakXKe NpoLEeMOHCTPMPOBaNo
bonee nonoxuTenbHble pe3ynbTatbl B NOCIE0NePaLMOHHOI
oLieHKe Bo Bcex cybwkanax FAQS no cpaBHeHMI0 ¢ HeiTpanb-
HbIM nonoxeHneM [17]. B cpaBHeHuM c 0bpaTHOW cUTyauu-
€W, He[,0CTaTOYHas KOPPEKLMA NONOXEHUS 33JHEro 0TAena
CTOMbI C 0CTATOYHBIM WU30bITOUYHBIM BaSIbIYCHBLIM MOJOXEHWEM
MOXET NPUBECTU K CTOMKWUM CUMMTOMaM, CXOXMM C CUMMTO-
mammn AAFD [13].

MauweHTbl, Y KOTOpbIX HabmlogaeTcs ocTaToyHas nocrne-
onepaumoHHas BanbrycHas fedopMauus 3afHero oTaena
CTOMbI, MOrYT MpOLOMKATh CTPajaTh OT HELOCTAaTOYHOCTH
axunmoBa CyXOXWIMUA BBULY €ro rmnepHaTsKEHUs U BbICO-
KUX Harpy3oK BLO/Ib MeAWanbHOW KOMOHHBI CTOMbI, 0 YEM
W CBUOETENLCTBYET MX HE CTOMb BbIPAXKEHHOE YITyuLLEHME
B CPaBHUTENbHOW NOCNE0NepaLMOHHON OLEHKe MO CybLLIKa-
ne 6onm FAOS.

PaccMatpuBas naumeHToB M3 rpynnbl «Bapyc», Mbl oT-
MeTUNW criedyloLiee: MOXeT HabmoaaTbes YpesMepHas UH-
BEpCuMA CTOMbI, KOTOPas B CBOK 04epeib MPUBOAMT K YBENU-
YEHWK0 Harpy3ku BLONb MefuabHOW (HApYMHOM) KOMOHHI,
a bonee BbICOKME Harpy3ku Ha 3Ty 061acTb CTOMbI MOTYT NpU-
BECTU K YCUNEHWIO CUMNTOMOB JucKoMdopTa unu 6onn. AHa-
JIOTUYHbIE pe3ynbTaThl ObiM MoyYeHs! U NPU XUPYPrUYecKoM
neyeHun AAFD Il B cnyyasx npumeHenus MeTtoauky lateral
column lengthening (LCL) [6]. Mbl cuuTaeM, 4to B Ciyyasx
C HalMMM NaLMeHTaMu 3TO MOXKET 06BACHUTb 3HAUYUTESTBHO
MeHbLUee yny4LieHune B cybwkane cumntomoB FAQS ans na-
LMEHTOB C NOCNEONEPaLMOHHBIM BapyCHBIM MOMOXEHUEM
3afiHero otaena cronbl (rpynna «Bapyc») no cpaBHeHMIo
C NauMeHTaMM C YMepEHHbIM BapyCHbIM MOSIOXKEHWEM B CO-
OTBETCTBYHOLLEV rpynne.

HecMotps Ha 10, uto FAOS sBnseTcs BceobbeMnioLmMm
MHCTPYMEHTOM OLIEHKW Pe3yNbTaToB JIeYeHUs U MOKET bbiTb
MPELM3NOHHBIM N0 BCEM acmeKTaM KW3He[eaTebHOCTH,
He BCe MOJLUKa/bl 3TOro OMPOCHMKA MOTYT OKasaTbCsA Nosi-
HOCTbH NpUEMNIEMBIMM [UIA HALLMX MauMeHTOB. B yacTHocTk,
BOMbIUMHCTBO NaLUMEHTOB, Y4acTBOBABLUMX B HALLEM ucChe-
A0BaHWM, HacTo CYMTaNK, YTO LKA CNOPTMBHOM aKTUBHOCTH
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ANS HUX HEMpUEeMIIEMa, 0 YEM CBULETENILCTBYET MaJioe YMUCIIO
uccnepyemblx (n=38) ns 3Tol Kateropum.

MaumneHThl, NepeHECILMe PEKOHCTPYKLMI0 NOCTTpaBMa-
TMYECKON fedopMauum 3afHero oTAena CTonbl, KaK npa-
BWI0, MMEIOT XOpoLUee (YHKLMOHANbHOE YNyYLleHue B Lie-
NoM. 3T0 MOXHO 06BACHUTL TEM, YTO MOALLKabI Ka4ecTBa
JKU3HW U NOBCEJHEBHOM aKTUBHOCTM He MOKa3bIBaKT CTa-
TUCTMYECKM 3HAYUMBIX Pa3fMuMiA MEXAY rpynnaMu uc-
cnepyeMblx nauuentoB. KpoMe Toro, 06bEM BbINOHEHHOM
MeJManu3aunn He NOKasan HUKAKOW KOppenauuu C ynyy-
weHueM pe3ynbtatoB FAOS. 370 roBopuT 0 TOM, YTO Meau-
anu3upyIoLLAS NATOYHAsA OCTEOTOMMS He MOXET ObITb YHHU-
¢uvumpoBaHa, a, HanpoTuB, A0MKHA ObITb afanTUpoBaHa
K npejonepaunoHHon AedopMauuy KaxLoro oTAEeNbHOro
naumeHTa.

lMocKoNbKY peKOHCTPYKUMA NOCTTPaBMaTUYecKon Ae-
(opMaLmm 3afHero 0TAeNa CTonbl MOXET BKIKYaTb B cebs
HECKOJNbKO COMYTCTBYIOLUMX TEXHUK, U3 NpefCcTaB/IEHHbIX
Hamu (apTpofes TapaHHO-NafbeBUAHOro cyctasa, Cotton-
0CTEOTOMMS M TPAHCMO3NULMK CYXOKUIUA ANIMHHOTO cruba-
Tens nanbues FDL), oHM noTeHuManbHO MOryT NOB/UATH
Ha nocnieonepaLuoHHY0 KoppeKumio fedopMaumn 3afiHe-
ro 0TAena CTonbl U KMHWUYECKMUE pe3ynbTaThl B AOMOSHE-
Hue K MIM0. B 3apaum Halwero uccnefoBaHWa He BXOAMIO
OMpeLeNnuTb, HAaCKOSIbKO [LOMOMHUTESIbHLIE TEXHUKW MOTyT
NoBAMATb Ha Koppekuuto pedopMauuu 3afHero otgena
CTOMbI, XOTA Mpefblayllee Uccief0BaHUe, NPOBEAEHHOE
Chan u coaBT. mpeanonaraet, 4To CTeNeHb KOppeKLMM
pedopMaumm 3aHero oTAena CTonbl B NEpBY 0Yepefb
onpenensanace BenuunHon MO [4]. beps Bo BHUMaHue
uccneposanue Chan u coaBT., HacTosilLee MCCNefoBaHUE
Obino bonblue COCPeAOTOHEHO HA KIIMHWMYECKUX pe3ylib-
TaTax, W HaluW pe3ynbTaTbl He BbIBUIM HUKaKOW CBA3U
MEXAY COMyTCTBYIOWMMW TEXHUKAMKU U MOKasaTensiMu
FAOS (Bce 3HaueHus p >0,05). M3yyeHHble HamMu paboTbl
Kacanucb uccnepoBauusa koppekuun AAFD, oHu nokasa-
Nn, YTO MocneonepaunoHHas KOPPeKUUs 3afiHero otaena
CTOMNbI OCTAETCA HEM3MEHHO Yepe3 3 Mec W bonee nocne
onepaumu [20, 21]. Takum obpa3oM, 3KCTpanoaMpys u co-
NnocTaBnAs pe3ynbTaThl HALLEro UCCAeA0BaHUS U pe3ynbTa-
Thbl HALWKX Kosier B paboTax no XupypruyecKoMmy JIeHeHu o
MaLMeHTOB C NJIOCKO-BanbrycHomn fedopmaumei, npu AAFD
[l cTaguu nponoHraums pe3ynsTaToB Npexie BCero onpe-
LenseTca NpaBUibHO BbIOpPaHHOW TaKTUKOW KOppeKuuu
uMeroLLenca gedopmaumu.

B cB0OEM MccnefoBaHWM Mbl ONpeSenuIn amanasoH Kop-
PeKLMM 0CY 33JHEro 0TAENa CTOMbI, COOTBETCTBYHOLLMIA bonee
BbICOKMUM KJTMHUYECKUM pe3ynibTaTaM, U3MepeHHbIM Mpu no-
mowm FAOS. Mo utoraM BbINOSIHEHHOIO aHanM3a Mbl CYUTa-
€M, YTO PEHTTEHOIOMMYECKU Anana3oH KOpPPEKLMM 3a[iHero
oTAena Crorbl MpY YMepeHHo BapycHoM nosoxeHun (>0 oo
5 MM BapyCHOro OTKJIOHEHMs1), KOTOpbI COOTBETCTBYET KiU-
HWYECKOMY MOJIOXEHWI0 B HOPMano3uumn 3afiHero oTaena
cTOMbl, NPeLCTaBNseT coboM oNTMManbHOE MONIOXEHWE pe-
3ynbTaTa KOPPEeKLIMH.
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0rpa|-|w|e|-|uﬂ uccnenosaHuna

Hawwe nccnenoanue 6b110 orpaHMYeH0 peTpoCneKTUBHOM
OLLEHKOMW M OTHOCUTEJTBHO HEBOMbLUMM YUCTIOM HabMoAeHNA.
N3HauanbHble ycnoBus, BKIKOYAIOWME KOHTPOJIbHBIE PEHT-
reHorpamMmbl Ha 48-n Hep M MUHUMYM 22-MeCAYHbIA CPOK
HabNOAeHMS 3a KIIMHUYECKMMM pe3ynbTaTamu, ewé bonblue
COKPaTW/IM YMCNO BOLUELLUMX B MCCNEA0BaHWE NaUUEHTOB.
[lononHuTeNnbHOE YMCNO YHacTHUKOB MO0 Bbl yBENNUMTL
AO0CTOBEPHOCTb UCCIEA0BAHUS U CHU3UTb BEPOSTHOCTb MO-
PELUHOCTH, OHAKO Mbl CUMTAEM, YTO KOJIMYECTBEHHBIN CO-
CTaB UccrieyeMblX B AaHHOW paboTe MeHee BayeH, YeM npo-
NOHTMPOBaHHbIE CPOKM HabnoAeHMS.

3AKJTIOYEHUE

HaM ypnanocb aokasaTb M NpOLEMOHCTPUPOBATbL OMTM-
MaJlbHbIA pe3ynbTtat nocne onepauun M0, Hindfoot moment
arm B guanasoHe ot 0 go 5 MM Ha Bapyc npuBoauT K bonee
3HAaYMMOMY KJIMHUYECKOMY pe3yNbTaTy B paMKaX PeKOH-
CTPYKUMM MOCTTpaBMaTUYECKON BanbrycHoW LedopMaumnu
MATOYHOM KOCTW. aumeHTsl B rpynne «YMepeHHbIit Bapyc»
nocne KOppekLuW OTMETUIM YYLIMA KIMHUYECKUIA pe3ynb-
TaT, YeM B rpynne «Bambryc» B cybwkane «bonb» FAQS
W TaKKe MOMYYMnM Nydlune pesynbTarthl, YeM B rpynne «Ba-
pyc» B cyblukane «[pyrue cumntoMbl» FAQS.

Mbl HapeeMcs, yTo Hawa pabota cMOXeT no3Bo-
JUTb XWPYPry OLEHUTb UHAMBMOYaNbHbIA 06BEM UHTpa-
OnepaLyoHHOW KOpPPeKUMM OCW 3afHero oTAena cTombl
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lpo6bnemMa aucnapeyHuu npu NOBpeXKAeHUAX
Ta30BOr0 KOJbLLA Y YKEHLUUH:
PeTpoCNeKTUBHOE KOropTHOE UCC/ief0BaHue

A.T. Tyaywaypwm, B.B. KoHosanos, 3.W. Conog, M.I'. Kakabapg3e, E.W. KanunuH, U.H. Mapbives

HMWLL TpaBMatonorum 1 optoneaun uMm. H.H. Mproposa, Mockea, Poccuiickas ®enepauus

AHHOTALIMA

06ocHoBaHuMe. B HacTosLLee BpeMs 0TMEYaeTCs MHTEPeC UCCNefoBaTeNe K TaKOMy Manon3y4eHHOMY OCTIOXKHEHMIO, KaK 60-
NIeBOV CMHAPOM NpY NOIOBOM aKTe. Ha 0CHOBaHUM COBCTBEHHBIX [aHHbIX M JaHHbIX OTEYECTBEHHBIX U 3apybeXHbIX aBTOpOB
LUMPOKO NpeACcTaBneHbl OCHOBHbIE NpobeMbl, Bbi3BaHHbIE AuUcrapeyHueld. 31a npobneMa yacTo BCTpeYaeTcs nocse poAos,
Nnpu pa3pbiBax NepesHero noayKonbLa Tasa.

Lenb. Ynyywutb pe3ynbtathl SIEYEHUs AUCMAPEYHUN, BbI3BAHHOM CTPYKTYPHO-QYHKLUMOHANBHBIMA HapYLLEHUSIMU JIOHHOMO
COYSIEHEHMS Y EHLLWH.

Martepuansl u MeToAbl. B TpaBMatonoro-optoneauyeckom otaenedun Ne 1 @Y «HMUL, TO um. H.H. Mpuoposax» (Mocksa)
Bbinm 06cnepoBaHbl 34 NauMeHTKU ¢ pa3pbiBoM obkoBoro cumdusa. 26 (76,5%) naumeHTKam bbino MpoBEAEHO XMpypriye-
CKOE JleYyeHne — MeTaiofie3 NepefHEro NoyKosbLa Ta3a NacTUHOW C NNacTMKon AedeKTa 0CTeONIacUTYECKUM MaTepu-
anoM Ha 0CHOBE MMApPOKCHUAnaTMTa Npu 3acTapenbix NOCNepoA0BbIX PaspbiBax M NOCTTPABMATUYECKUX MOBPEXAEHUSAX N00-
KoBoro cumomsa. [lns onpeneneHus nonoBon AMCHYHKLMM U OLEHKW YHKLMM Ta30BOT0 KOMbLA UCMOMb30Bau OLIEHOUHYH
wkany Majeed.

Pesynbtathl. /3 34 naumeHTOK, CBA3aHHBIX C 3acTapesbiM NOCepo0BbIM PaspbiBOM WM NOCTTPAaBMAaTMYECKUM PaspbiBOM
nobkoBoro cumdu3sa, y 26 (76,5%) bbina BbISBNIEHA CEKCyanbHas AUCOYHKLMS; BPEMEHHOW NPOMEXYTOK MEXAY eCTECTBEHHbI-
MW POAaMU U XMPYPru4ecKUM fiedeHeM Ta30BOro KonbLa BapbupoBan ot 6 Mec ao 10 neT (B cpegHeM 5,7 roga), y 12 (35,2%)
NaLMEHTOK Pa3BMBa/IUCh YMEPEHHbIE UMW BbIPaXEHHbIE CUMMTOMbI HAKOM/IEHWSA CO CTOPOHbI HUKHUX MOYEBLIBOASALLMX NYTEN.
26 MeHLmHaM bbino NpoBEAEHO ONEpaTMBHOE BMELLIATENLCTBO: METANNOAE3 NepeHEro NoNyKonbLa Tasa, KOTopoe npoje-
MOHCTPMPOBAsI0 BO3MOXHOCTbL KYNUPOBaHWs AMUCTapeyHUN.

3akuioyeHue. [lpuMeHeHWe B COBOKYMHOCTM OMepaTUBHON METOAMKM C NacTUKOW fedeKTa 0cTeonnacuMTyeckuM Marepua-
JIOM Ha OCHOBE MMAPOKCUANaTMTa, MPUMEHSIEMBIM [N BOCCTAHOBJIEHUS! KOCTHOW TKaHM, NO3BONUIIO LOCTUIHYTb JONroCpouy-
HOr0 NOJIOXUTESTBHOO pe3ynbraTa.

KnioueBble cnoBa: [ucnapeyHua; cexkcyasibHafd ,U,VICCIJYHKLI,VIFI; CVIMCIJVISVIT; MeTannoje3 nepegHero nosykosnbua Ta3a;
nnacTnKa octeonslaCUTHECKUM MaTepuasioM Ha OCHOBe rMapoKcuanaTuTa.
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Dyspareunia in pelvic ring in women

Yago G. Gudushauri, Vyacheslav V. Konovalov, Eduard I. Solod, Malkhazi G. Kakabadze,
Evgeniy I. Kalinin, Ivan N. Marychev

Priorov National Medical Research Center of Traumatology and Orthopedics, Moscow, Russian Federation

ABSTRACT

BACKGROUND: Currently, researchers are interested in little-studied complications such as pain during intercourse, mainly
in the pubic region, often combined with diastasis of the pubic symphysis. Our data and those of domestic and foreign authors
presented the main problematic aspect, i.e., dysfunctions of the pubic symphysis. Literature data revealed the main reasons
for the emergence of the above problems. The main complications of pelvic ring injuries, including sexual dysfunction in female
patients, depending on the main causes, are considered.

OBJECTIVE: To improve the results of the treatment of the structural and functional disorders of pubic articulation in women.
MATERIALS AND METHODS: In the traumatology and orthopedic department No. 1 of the Priorov National Medical Research
Center of Traumatology and Orthopedics (Moscow), 34 patients with pubic symphysis were examined. 26 (76.5%) patients
underwent surgical treatment — metallodesis of the anterior pelvic half-ring with a plate, along with a defect plasty with
osteoplastic biocomposite material for chronic postpartum ruptures and post-traumatic injuries of the pubic symphysis. The
Majeed rating scale was used to determine sexual dysfunction and evaluate pelvic ring function.

RESULTS: Of 34 patients associated with chronic postpartum rupture or posttraumatic rupture of the pubic symphysis,
26 (76.5%) had sexual dysfunction; the time interval between natural childbirth and surgical treatment of the pelvic ring varied
from 6 months to 10 years (mean 5.7 years), 12 (35.2%) patients developed moderate to severe accumulation symptoms
from the lower urinary tract. 26 women underwent surgical intervention: metallodesis of the anterior pelvic half-ring which
demonstrated the possibility of stopping dyspareunia.

CONCLUSION: Vertical or horizontal instability of the anterior pelvic ring leads to pelvic diaphragm failure in women, which in
most cases causes dyspareunia.

Keywords: dyspareunia; sexual dysfunction; symphysite; metallosis of the anterior half-ring of the pelvis; plasty with
osteoplastic biocomposite material.
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BBEJEHUE

B ocHoBe cuMduanTa nexuMT BOCNanUTeNbHbINA NpoLiecc,
BO3HWUKAIOLLMI BCIIECTBUE KPOBOM3UAHWIA MPU PaCcTSKEHUN
WM pa3spbiBax CBA30YHOrO annaparta nobkoBoro cumMdunsa,
reMaToreHHoW unu NMMAGOreHHoONM MHGEKLMM UM NpAMOro
NPOHUKHOBEHMA W3 BRlaranma npu obLUMpHON TpaBMe MSr-
KMX TKaHe# UM nocTTpaBMaTUYeCcKOM paspbiBe MpW popax.

Mpn OTCYTCTBMM TpaBMaTUYECKMX YPOreHWUTasbHbIX Mo-
BPEKAEHMI Pa3pbiB MeXAy JI06KOBbIMM KOCTAMU HepeaKo
MOXKET CTaTb NPUYMHOM HApYLLEHWSI MOYEUCTYCKaHWS, Bbi3bl-
BaTb CUMNTOMbI AucnapeyHun y eHwuH [1]. Ouactas noH-
HOr0 COYNIEHEHMS Ha 6 MM 1 Bonee BbI3bIBAET 3HAYUTEJIBHO
bonblue npobneM ¢ MOYENoNOBOK CUCTEMOM, YEM aHATOMU-
YECKM BOCCTAHOB/EHHas TPaBMa Ta3a, HO 3TW WU3MEHEHMS
eLLE Hel0CTaTOYHO XOPOLUO U3yyeHbl [2].

[ucnapeyhns — 310 6osb B NONOBLIX OpraHax, KoTopas
OLLYLLAeTCA HenocpesCTBEHHO Mepef, BO BPeMs WAM Mo-
cne nonosoro akta (American College of Obstetricians and
Gynecologists, 1995). TepMuH 06pa3oBaH OT rpeYecKoro
cnosa pareunos (cnatb ¢ KEM-TO B OJHOM MOCTENM, cnatb
PAAOM C KEM-TO, COMUTENbCTBOBATb) U MPUCTABKU «JUC-».
370 COCTOSHME WUCTOPUYECKM CUMTANIOCh CEKCYanbHOW Auc-
(YHKUMEN, OHAKO PacTET NOAJEPIKKA KOMIIEKCHBIX Mofg-
X008 1 Mofeneit 6onn. CoBpeMeHHbII B3rAg, Ha pa3suThe
W nopdepxaHue Bonu rnacut, YTO CyLlecTByeT nepBOHa-
Ya/ibHbIi NPOBOLMPYHOLLMIA BaKTOp, BO3AEICTBUE KOTOPOro
MOCTOSIHHO BOCMPOM3BOAMTCA MpU BMeLLaTeNbCTBe Crnocob-
cTBytowmx daxTopos [3—8]. It dakTopbl ObiBaloT PuUmnye-
CKUMM Ui manonordeckumm. MaumneHTkM ¢ aucnapeyHueit
MOrYT }asoBaThCA HA JIOKANM30BaHHy0 60Mb cneumduye-
CKOro XapaKTepa Unu Bblpaxartb obLLee 0TCYTCTBME UHTEpPECA
WA y,0BIETBOPEHUA OT MOSIOBOIO aKTa M3-3a AUCKoMdopTa.
XoTa aMcnapeyHus MOXKET BCTPEYAETCs KaK Y MYMUMH, TaK
W Y JKEHLLWH, € YacToTa ropaszo BhbiLLe Y EHLLUMH, KOTopbIe
MOryT UCMbITBIBATb 60JTb B HECKONBKMX 06/1aCTAX: OT NOBEPX-
HOCTU BY/NbBbI A0 ryboKMX CTPYKTYp Ta3a [3].

Cpeam HayuHbIX paboT, U3yyaBLUMX BOMPOC CEKCYyarbHOI
AMCOYHKLMM NoCe TpaBMaTUYECKOr0 NOBPEXAEHNS Ta30BO-
ro Kosbla, paccMatpuBanach npobnema cekcyanbHoW auc-
(YHKLMM Nocne NOBPEeXKAEHNA Ta30BOr0 KOJbLiA Y NaLMEHTOB
JKEHCKOro Mofa, 0AHaKo MHorue HabnloAeHus, UCMofb30BaH-
Hble 47151 OLEHKW 3TOW NMpobnemebl, He UMEKT LOCTaTO4HO-
0 KOMMYEeCTBa [aHHbIX, YT0bbl CYMTATLCA LOCTOBEPHBIMM.
KpoMe Toro, eHLWMHbI 4yBCTBYIOT cebs HeNnoBKo, coobluas
0 MPU3HAKaX, CBA3aHHbIX C CEKCYanbHOW AMCPYHKUMei. Ya-
CTO MAUMEHTKM CKPBIBAKOT HEMPUATHBIE OLUYLLIEHWUA U CTapa-
I0TCA YTaWTb OT MOJIOBOr0 MApTHEPA, YTO Y HWUX BO3HWKaeT
bonb [0, BO BpeMs W Nocie MonoBoro akra. B pesynbtarte
BO3HMKaeT couuanbHas npobneMa (pacnag cynpyeckux
nap). 3actapenble MoCTTpaBMaTMYeECKUe MOBPEXAEHUA Ne-
peAHero MosyKonbLla Tasa TakKe MPUBOSAT K YBENUYEHMIO
CeKCyanbHOM AUCHYHKLMM Y KeHLWuH [9].

Kak oTMeueHo Bbllle, auCnapeyHUs BCTPeEYaeTcs B OC-
HOBHOM Y JEHLLWH, NPUYEM B NloboM Bo3pacTe. YETKOM cBSA3N
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3TOM NATONOrWM C YACNIOM POAOB, CEMENHBIM MOSIOXKEHUEM,
pacoi unu ypoBHEM MHTeNNeKTa He obHapyxeHo [10]. Cek-
CyarnbHas AMCYHKLMA MOXKET BbiTb BbI3BaHa COCYAMUCTBIMU,
YPOreHUTanbHbIMM1, NCUX0- U HEAPOTEHHBIMU HapYLLEHWSMU.
Y JKEHWMH TpaBMa HUXHUX MOYEBBIBOLALLMX MyTeid, CBA-
3aHHas C nepesioMaMm Ta3oBOro KOJbLia, BCTPEYAETCS Pexe,
HeXXenu BaruHanbHas TpaBMa (Npu nepenoMax nepeaHero
Ta30BOro KoNbLia MM 3acTapenibix MocnepoAoBbIX pasphbi-
Bax), NpeApacnonaraeT K nocneaytLen CeKcyanbHoi auc-
GYHKUMM.

Lienb uccnepoBaHus — ynyulleHne pesynbTaToB Jieye-
HUS| AMCNApEeYHNUM, BbI3BaHHOM CTPYKTYPHO-(BYHKLMOHANBHBIMM
HapYLLEHNAMM NIOOKOBOTO CUM(U3a Y KEHLLMH.

MATEPUAJIbI U METO/IbI

[In3aiH uccnepgoBaHus
[poBeeHO peTpocneKTMBHOE KOrOpPTHOE MCCileA0BaHue.

KpMTepMM cooTBeTCTBMA

B uccnepoBaHve BKIOYanM NaUMEHTOK B BO3pacTe
ot 18 net c 3acTapenbiMU NOCNEPOA0BLIMU Pa3pbiBaMy
WM MOCTTPaBMaTUYECKUMM pa3pbiBaMu NOOKOBOr0 CUM-
¢u3a.

Ycnosus npoeegeHuA

WUccneposanne npoBegeHo Ha 6ase OIBY «HMULL TO
uM. H.H. Mpuopoea» (Mockea) B nepuog ¢ 2000 no 2023 roa,.

MeToab! OLEHKM LieneBbiX NoKasaTenen

Bce naumeHTKYM bbinK TwwaTenbHo 06cneso0BaHbl, NPOBO-
avnuck becedbl C NaUMeHTKaMu, BKIKOYaBLUMA NOAPO6HLIN
cbop aHaMHe3a, a TaKXKe Jiy4yeBble MeTOAbl UCCNEAO0BaHMS,
NpoBOLMPYIOLLME TECTbI.

[narHocTuka cumdmanuTa 06bI4HO OCHOBLIBAETCA Ha CYbb-
EKTUBHbIX M 00bEKTUBHBIX Npu3HaKax [11]. Hawum HabnoaeHns
W [aHHble UTepaTypbl NOATBEPHKAAIOT, YTO MPOBOLMPYHOLLME
TecTbl 6onee IQPeKTUBHLI, YeM OCMOTP UM Nanbnaums TpaB-
MMpOBaHHOM obnact [12]. 3TOT TecT NpocT B MCMONAHEHUU
W BCEra AOMKEH NpefLlecTBoBaTb 06BEKTMBHBIM METoAaM
uccneposanua [13]. MauneHToB cneayeT MPOMHCTPYKTUpO-
BaTb u3beraTtb NoAbEMA N0 NECTHULE, OrPaHNIUTL abayKumio
W apoyKumio 6Eaep M BbIMONHATL LUAPKAIOLME LBUKEHNS,
a He MoAHMMaTb Horu. [IBUXeHUs Hasag NS 3TUX NauueH-
TOB HauMeHee 60ne3HeHHbl (cuMnToM J1o3WHCKOro, CUMNTOM
LBVXKEHUA CIMHOW Bnepén). B aToM cnyyae naumeHT npeano-
UMTaeT ABMKEHWE Ha3ap, Ho be3 crubanms 6éaep, u, cnego-
BaTesbHO, He NPOUCXOAMT ABUMKEHMIA B TOBKOBOM CMGu3e.

K npoBouypytoLLMM TecTaM B 0TEHECTBEHHOW JIUTEpaType
OTHOCAT Npu3HaK BepHeiina (6onb ycunueaetcs uam nose-
nseTca NpyU HagaBMBaHUW Ha rpebHU NMOAB3AOLIHBIX KO-
cTei), npusHak Jlappes (6onb ycunuBaetca v nosBnsieTcs
MpU OCTOPOXHOM pa3BefeHUW Ta3a 3a Kpblibs MOAB3A0LL-
HbIX KOCTEM), cMMNTOM [OpPMHEBCKOM WMAWM CUMMTOM «NpU-
JMNWeEN NATKW» (NALMEHTKA HaXOAMTCS B FOPU30HTaIbHOM
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MONOXEHWUN W HE MOXET NOAHATbL HOTY U3-3a BbIPAXEHHOr0
Bonesoro cuHapoMa B fobkoBoM cumodmse) [10, 14].

«30/10TbIM CTaHLAPTOM» AMArHOCTUKM pa3pbiBa 106K0BO-
ro cumdusa ABNSETCA PEHTTEHOMOTMYECKOE WUCCNe0BaHMe.
Ha peHTreHorpaMMax fI00KOBbIN CUM(U3 UMEET YETKO ouep-
YeHHbIe KOHTYpbI, BUAHbI CNedbl y3ypauuu. 310 Mo3BosisfeT
TOYHO OMpefenuTb CTeneHb paspbiBa JIOOKOBOro cUMHU3a,
COCTOSHWE M OpMY YCTaBHOW MOBEPXHOCTU NOOKOBOW KO-
CTW, a TaK)Ke BOBJIEYEHWE KPECTLLOBO-NOAB3AO0LUHOMO CYCTaBa
[15=17]. B TMNM4HOM Ccnyyae pacxoxaeHue 0OKOBOro cuM-
(u3a peHTTreHoNOrMyecku onpeaenseTcs paspbiBoM 0bKo-
BbIX KOCTEW [0 HECKONIbKUX CaHTUMETPOB W BEPTUKANbHBIM
CMeLLEHNEM TOpU30HTaNbHBIX BETBEW NOBKOBLIX oyr Honee
ueM Ha 4 mm [18, 19].

[na onpepenenus noasuxHocTM nobkosoro cumdusa
W.T. Chamberlain (1930) nepBbIM BbINOSHWA pEHTrEHONO-
FMYECKOoe UCCNefoBaHWE MaLMEHTKaM B MOJOMEHUN CTOS,
npoBoasA GYHKLMOHaMbHbIE MPOObI C HAarpy3Koi, NOoYepen-
HO CTOS Ha NpaBoM W NieBoW Hore. B pesynbrarte atoi npo-
Bbl onpenenseTcs 0THOCUTENBHOE BEPTUKANIBHOE CMELLEHME
NOBKOBBIX OCTEN APYr OTHOCUTENBHO Jpyra.

ConuxeHne KOHLOB NOBKOBBIX KOCTEH AOCTUraeTCa pas-
NMYHbIMK cnocobamu. JlaTepanbHas cynuHaums obecneum-
BAeTCA MYTEM M3MEHEHWS CTOPOHbI TeNa, Ha KOTOpYl Npu-
XOAMTCA [OMOJHUTENIbHAA Harpy3Ka.

B HacToswwee Bpems Haubonee pacnpocTpaHEHHLIM MeTOo-
A0M AVarHoCTUKM ABNseTca ynbTpa3sykosou (Y3U). B 1o e
BpEMs 0TMEYEeHO, YTO LUMpHHa JTobKoBoro cuMdusa, usmeps-
emasn npu nomowm Y3W, HeckonbKko BonbLue, YeM Ha PeHT-
reHorpamme. 310 CBA3aHO C TeM, TO XpsLLeBoe 0bpa3oBaHue
NobKoBOro cuMdu3a MMeeT KIMHOBUAHYK (opMy, paclum-
PEHO B BEPXHEN ero yactu. XpsleBoe 0bpasoBaHue Takxe
LuMpe B NepeHe3agHEM HanpaBneHun u umeeT T-o0bpasHyto
dopmy [20]. MocKonbKy Y3-BonHbI NPOXOAAT MeXay nepes-
HWUMM NOBEPXHOCTAMM CMMGM3MANbHON LLENU napanienbHo,
ynbTpacoHorpadus no3sonseT bonee TOHHO U3MEPUTL LLIMPU-
Hy No6KoBoro cumomsa [21].

N3 26 HabnioaaeMbIX HaMM NALMEHTOK, KOTOPble poXKanu
LeTeli nocne paspbiaa lobkosoro cumousa, y 12 (40%) xeH-
LUMH poLOpa3peLlEHNE NPOMCXOAUIO0 ECTECTBEHHBIM MYTEM.
lMocne ponoB BCEM WM BBIMOSIHAMIM ONEPaTMBHOE JleYeHne
B 00bEMe: MeTannofe3s nepefHero moaykonbla Tasa nia-
CTUHO. [TocneonepaumnoHHoe BefieHWe Y MPOOMNEPUPOBAHHBIX
MaLMEHTOK He UMeNo 0cobbIX pa3nuumii 1 BKIKOYano B cebs
aHTMbaKTepuanbHoe, NPOTUBOBOCNANUTENIBHOE, COCYAMUCTOR
W CUMNTOMAaTUYECKOE JIEYEHME.

[ina onpepenexus ceKcyanbHON AMCHYHKUMW U OLIEHKM
(YHKLMM Ta30BOr0 KOMbLA Mbl MCMOb30BaNU OLEHOYHYH
wany Majeed (tabn. 1) [22].

JTnyeckan JKCnepTn3a

MpoBeneHue nccnepoBaHus 0406peHo JloKanbHbIM 3TH-
yeckuM KomuteToM OIBY «HMUL, TO mM. H.H. Mpuoposa»
(npotokon N2 3 ot 22.09.2020). Mpotokon N2 2 24 mapTa
2022 ropa.
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CraTucTUYeCKUM aHanus

[ns oueHkn 3ddEKTUBHOCTM NPOBEAEHHOrO JieYeHMs
Yy MaUMEeHTOK, OTBETMBLUMX Ha onpocHuK Majeed [22] (Bcero
n=26), B paMKax napaMeTpMYecKoro aHanu3a Mbl MpOBEJH
PacyéT NpocToin cpefHen apudMeTMYeCKoi CyMMbl Dannos.

CpepHsis BelMuMHA CyMMbI HannoB o ieyeHus:

Mo revens=49,6 Banna

3aTteM paccuuTanu reHepanbHy CpeaHiot ¢ y4éToM 95%

AoBepuTenbHoro HTepsana (A):
Mren. 20 nevenns=49,6£3,0 (95% [N 46,6-52,6) banna
AHanorvyHble pacyéTbl NpoBefeHb! A51s cyMM bannos no-

cne ne4vyeHuA:

Mrocre nevess="4+6 6anna
Mrlocne no neueHwﬂ=74v6i211 (95% D.Vl 72,5—76,7) banna
PE3YJIbTAThHI

YyacTHUKM uccnegoBaHuA

Mop HaLwmM HaboieHeM B TPABMATO0s10r0-0pToNeaMHECKOM
otaenenmm N2 1 HMUL, TO um. H.H. MNpuroposa Haxoamnmuch
34 naumeHTky, 26 (76,5%) U3 KoTopbix ObINO NpOBEAEHO
XMpypruyecKoe neveHWe — MeTannoge3 nepefHero nony-
KO/bLa Tasa MacTMHOM NMpW 3acTapesibliX MoCneponoBbiX
pa3pbIBax U NOCTTPaBMATUYECKUX NOBPEXAEHUAX TOOKOBOIO
cumdm3a. Bo3pact naumeHToK BapbupoBan ot 22 fo 62 net
(cpeHwit Bo3pacT cocTasun 33,6 roga).

N3 34 naumeHTOK, CBA3aHHbLIX C 3acTapenbiM nochne-
POLLOBLIM Pa3pbiBOM MW NOCTTPaBMaTUHECKUM Pa3pbiBOM
nobrosoro cumdu3a, y 26 (76,5%) bbina BbiABNEHA NOM0-
Bas anchyHKuMs. BpeMs Mexay ecTecTBEHHBIMU pojamMi
W onepauMei Ha Ta30BOM Kofblie Konebanocb oT 6 Mec
o 10 net (B cpeaHeM 5,7 roga), M M3 26 MauMeHTOK
y 12 (35,2%) pasBuBanucb yMEPEHHbIE UK BbIPaXKEHHbIE
CMMMTOMbl HAKOMJIEHUS CO CTOPOHbLI HUXHUX MOYEBbIBO-
AALWMX NyTen.

OcHoBHble pe3yNbTaThl UCCNe0BaHUA

CekcyanbHas aMchYHKLMA Yalle BCTPeYanach y XeHLMH
C 3acTapefibiMU MOCNepoLoBbIMA Pa3pbiBaMU CO CMeLle-
HUEM Ha 4—6 MM 1 bBonee. U3 34 KeHLWMH, KoTopble Beu
aKTMBHYI0 MOMOBYI0 W3Hb Yepe3 rof nocsie cMMAU3NTa,
26 coobLmnm o ceKcyanbHon auchyHKumn. B nccnepoBanmm
CTPYKTYPHO-(QYHKLMOHAbHBIX HApYLUEHMI Ta30BOr0 AHa No-
cre HecTabunbHOCTM NepefHero MoyKosbLa Tasa 26 KeH-
LUMH 13 34 coobLMNM 0 cMMNTOMaX AMCHYHKLUMM AnadparMbl
Tasa. [lpecbnaganu cumnToMbl aucnapeyHuu. locne ponos
BCEM WM NPOBOJMIM ONEPATUBHOE JIEYEHHE.

B no- v nocneonepauvoHHOM nepuosie Ans onpeaesieHus
NonoBoON AMCHYHKLMM M OLLEHKW QYHKLUMM Ta30BOTO KOMbLA
1CNo/Ib30BaM OLLEHOYHYIO LKay Majeed (cM. Tabn. 1). Beina
npousBefieHa oueHka bannos onpocHuka Majeed ¢ Touku
3peHMs Ka4yeCTBEHHBIX MOKa3aTenei, @ UMEHHO OLEHEHO Ka-
YecTBO MeTannocTeocuHTesa ¢ «KonnanAHoM-C» 1 6e3 Hero.
Iina pacyéTtoB Hamu nocTpoeHa MHoronosbHas Tabnuua
(tabn. 2) n paccuuTaH Kputepuit X2 MupcoHa.




OPUTHATTBHBIE VICCTIE JOBAHNA

Tabnuua 1. OueHouHast WKana Majeed
Table 1. Majeed rating scale

T.30, N2 1,2023
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N2 | Kputepuit | Ero ytouHeHue OueHka
HeTtepnumMas paxe B nokoe 0-5
TepnuMas, B Nepuof GU3NYeCKON aKTUBHOCTH 10
TepnnMas, ofHaKo orpaHUuMBatoLLAs U3NYECKUA TPYA, 15
1 bore B nepuop cpepHeit husnuecKoii Harpysku 20
HebonbLuas, nepuoauyeckasn, Gpuanyeckas aKTMBHOCTb HOpMasibHas 25
He3HauuTenbHas, nepuoanyeckasn, Ui eé Het 30 (makc.)
bonesHeHHoe 0-4
2 C Ecnu pnvtensHoe unmn B Heyn,06HOM NONOXEHUM 6
HACHIE Heyno6Hoe 8
be3bonesHeHHoe 30 (Makc.)
bonesHeHHbli 0-1
. Ecnn pavtenbHbiii M Heyao6HbIN 2
3 lMonoBoi aKT .
Heyno6Hblii 3
BesbonesHeHHbI 4 (MaKc.)
lpKUKOBaHHBII MM NOYTU NPUKOBAHHBINA K NOCTENN 0-2
MHBanuoHaa Konscka 4
[lBa KocTbinga 6
4 XoxzeHune ¢ NoMoLLbo
[lBe TpocTn 8
0pHa TpocTb 12
be3 nomowm 12 (makc.)
He xoput 0-2
Menkumm Laramu ¢ LwypLuaHueM 4
3HaunTenbHasa XxpoMoTa 6
5 XoxpaeHve 6e3 noMoLum
CpepHss xpoMoTa 8
He3HauuTenbHas xpomoTa 10
He xpomaet 12 (MaKc.)
MpUKOBaHHbIN K NOCTeNM, He DOSbLLEe HECKONIbKUX METPOB 0-2
OueHb orpaHuyeHHOe BO BPEMEHW 1 NPOCTpaHCTBE 4
OrpaHuyeHHoe ¢ TPOCTAMM, TSKENOE 6e3 TPOCTH, BO3MOXHO AUTESbHOE 6
6 PaccrosHue xoxpenus CTosHWe
14 ¢ TpocTblo, OrpaHMyeHHoe be3 TpocTu 8
1 4 6e3 TpocTH, Hebonbluas 60nb, XpoMoTa 10
HopManbHasi, cooTBETCTBEHHO BO3PAcTy M KOMMIEKLMK 12 (MaKc.)
Tabnuua 2. MHorononbHas Tabnuua
Table 2. Multifield table
. Pe3ynbTaTMBHbINA NpU3HaK
(MaKTOpHbIN NPU3HaK Cymma
Ypnosn. Xop. orn.
be3 «KonnanAna-C» 4 10 7 21
C «KonnanAHom-C» 0 0 5 5
Bcero 4 10 12 26

PaccuuTaHHoe 3HaueHue Kputepus 2 COCTaBUIO
7,2 (p=0,028), 4t0 03HayaeT, YTO CBA3b MEXAY (aKTOPHbI-
MW 1 pe3ynbTaTUBHbIMW NPU3HAKaMKU CTAaTUCTUYECKU 3HAUM-
Ma npu NpUeMNeMOM YpOBHE 3HAYMMOCTU NS Buonoruye-
CKuX cucteM. CnepoBatenbHo, eLWE pa3 NoATBEpPXAAeTCs,

DAl https://doiorg/10.17816/VT0321268

yTo ucnonb3oBaHue «KonnanAHa-C» ynyywaet pesynbTat
NeyeHms.

370 MccnefoBaHMe MO3BOAMNO CAENaThb BbIBOA O TOM,
YTO AMCMapeyHUA CPeM JKEHLLUMH B BonbLLei cTeneHy cBA3a-
Ha C 3acTape/ibiMW NOC/epo0BbIMUM pa3pbiBamMu N06KOBOTO
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cuMdu3a um nepenoMamu JIOHHoM kocTu. OnepaTuBHas Kop-
PEKLMA CEKCYaNbHON AUCYHKLUMM Y IKEHLUMH C NIACcTUKON
nedeKTa 0CTeOMNNacUTYECKMM MaTepuasioM Ha OCHOBE M-
[POKCManaTUTa B OCHOBHOM 6blfia HanpaB/ieHa Ha npegoT-
BpaLLleHMe CUMNTOMOB AMCMapeyHUn 1 yCTpaHeHue Hapylue-
HWI CO CTOPOHBI MOYEBLIBOAALLNX NYTEMN.

B nocneonepaunoHHOM nepuoge TPYLOCMOCOOHOCTb
MaLMEHTOK OblNa MOMHOCTbIO BOCCTAHOBJMEHA: 25 MKEHLUMH
13 26 6onblue He anoBanuck Ha 60b BO BpeMsi NONOBOr0
aKTa, y 1 naumeHTKM 60s1b KynpoBanuch CNycTa 2 Mec nocine
onepaTUBHOro neyeHus. Peumamnea 6051M B IOHHOM CouneHe-
HWM He 3aPEermMcTPUPOBAaHO HW B OAHOM U3 CITy4Yaes.

Knunuunyeckum npumep 1

MauuenTka [1., 60 net, noctynuna B 1-e otaeneHne HMAL,
TO uM. H.H. Npvoposa c anobamu Ha 6onb B 06nactn NoH-
HOro couneHeHus, 6onb BO BpeMs MOJIOBOrO aKTa, LUapKaio-
LLYH NMOXOAKY, HapyLUeHWe MoYencrycKaHus. bonm B obnactu
JIOHHOTO couneHeHust becnokosT ¢ asrycta 2019 roga, nocne

nagexus. Jleunnacb KOHCepBATMBHO MO MECTY JKUTENLCTBA,
6e3 nonoxwurensHon anHamuku. OTMeyaeT bonb B 106bKoBOM
obnact npu nonoBoM akTe. JIoKanbHbIN cTaTyc: 6onb B Na-
xoBoM obnactu cnpasa. LLapkatowas noxogka. Manbnaums
NOHHOrO couneHeHus bonesHenHa. CumntoM Jlappes nono-
XuTeNbHbIN cnpaBa. CuMnToMel BepHenns, TpeHaeneHbypra,
Jlacera otpuuatenbHble. [inMHa HUM¥HUX KoHeyHocTen D = S.
[lBuxeHna B npaBoM W neBoM Ta3obedpeHHOM cycTaBe —
B MOJIHOM 00bEMe, [BUKEHMS B OCTaNlbHbIX CYyCTaBaX HUK-
HWX KOHeYHocTen 6e3 ocobeHHocTed. [ynbcaums Ha apTepusx
obenx cTon coxpaHeHa. boneBas uyBCTBUTENBHOCTb HUKHUX
KOHe4HoCTen He HapyLeHa. CocyamcTbIX U HEBPOOrMYECKUX
HapyLLEHWIA He BbISB/EHO.

Ha KomnbioTepHoit Tomorpamme (KT) KocTed Tasa
oT 26.02.2020: nepenoM BeTBeli MpaBOii JIOHHOW KOCTK
Ha YPOBHE JIOHHOr0 COYNEHEHMS, NMPU3HAKW KOHCONMAALMM
He BblpaeHbl (puc. 1, 2).

Ha pentreHorpamMmax ot 02.03.2020: y3ypaums 30Hbl NOH-
HOro cousieHeHust (cM. puc. 1).

Puc. 1. Maumentka [., 60 net. Ha peHTreHorpaMMax BUAHbI MepenoM npaBoii I0OKOBOI KOCTH, MPU3HAKM y3ypaLym IOHHOTO COYJIEHEHUA.

0 — nepeAHe3afHAA NpoeKuns, b — KpaHuasbHas NPoeKLMS.

Fig. 1. A 60-year-old patient on radiographs shows a fracture of the
posterior projection, b — cranial projection.
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Puc. 2. KomnbtoTepHas ToMorpaMMa KocTeit Tasa nauneHTKW [l.: Npu3HaKku KOHCONMAALMU OTCYTCTBYHOT.

Fig. 2. CT scan of the pelvic bones shows no signs of consolidation.
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Puc. 3. MNnactuka pedekta nobrosoro cumgmsa octeonnactuye-
CKUM BMOKOMNO3MLIMOHHBIM MaTepranoM Ha OCHOBE rMAPOKCHUana-
TMTa Y NaumeHTku [,

Fig. 3. Plastic surgery of the defect of the pubic symphysis.

Puc. 4. PentreHorpammbl mauueHTkn [. nocne onepaumt. @ —
nepefHe3afHAS NPOeKLMs (pe3eKuns Nobkosoro cumdusa, MeTan-
NOf1e3 NepefiHero NoayKosbLa Ta3a NNacTUHo), b — KpaHuanbHas
MpoeKLMs.

Fig. 4. Radiographs after surgery. a — anterior-posterior projec-
tion (Resection of the pubic symphysis. Metal fusion of the anterior
half-ring of the pelvis with a plate), b — cranial projection.
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lMocne obcnegoBaHus M MOArOTOBKW NaUMEHTKM Bbina
BbINOSIHEHA onepauus: «Pesekumsa nobkosoro cumdusa. Me-
Tannoges nepegHero NoayKosbLa Tasa nnactuHon. nactuka
OCTEOMIaCUTHECKUM MaTepuasnoM Ha 0CHOBE MMApoKcHUanaTu-
Ta». OnepaTmBHOe BMeLLATENbCTBO 3aKITOYaNnoch B Pe3eKLmm
nobKoBoro cumdu3sa 4o 300poBbIx TKaHel. [TpousBeseHo yaa-
neHune pparMeHTa Koctn 2x2 cM. [lanee BbINONHEHbI METanmo-
€3 NepeAHero NoyKosbLa Ta3a NIacTUHOM, NacTUKa ocTeo-
NNacTMyecknM 6MOKOMMNO3WLIMOHHBIM MaTepuanoM Ha 0CHoBe
rMapoKcManaTuTa (0cTeonnacuTyeckuit MaTepuan Ha OCHoBe
rMapoKcuanaTuTa; puc. 3). OcyLuecTBneHa yCTaHOBKA ApeHaka.

MocneonepauuoHHbIM Nepuog NpoTekan 6e3 ocobeHHo-
CcTeil. AKTMBM3aUMA NaUMEHTKU NPOM30LLNA Ha 2-e CyT no-
Cfe onepawymm Npu 0TpULaTeNIbHOM cMMNTOMe [OpUHEBCKOMN.
BbinosiHeHbI KOHTPOSIbHBIE peHTreHorpammel (puc. 4). Bbi-
LUeyKa3aHHbIe Xanobbl KynMpoBanuch Ha 7-e CyT C MOMEH-
Ta onepaumu. [laumeHTKa bbina BeinUcaHa Ha aMbynaTopHoe
neyeHne Ha l4-e cyT nocne CHATUA NOCNeONepaLyUoHHbIX
LUBOB.

KnuHuyeckum npumep 2

MaumenTka ., 39 net, noctynuna B 1-e TpaBMaronoro-
optoneaunyeckoe otaenedme HMUL TO um. H.H. Mpuoposa
¢ xanobamu Ha 6onb npu Noboii Harpyske, 6051b B SIOHHOI
obnactv ¢ uppaguaumeii BleBo, LiapKatoLylo noxopky. Co
C/10B MaumeHTKy, 60sib B 06nacTv noHHoOro couneHeHus bec-
NOKOUT eé nocnefgHue 4 ropa. Jleunnacb KoHcepBaTUBHO
Mo MecTy XUTenbCTBa, be3 nonoxurensHon anHamuku. OT-
MeyaeT bonesble oLlyleHus B JIobKoBoW obnactv npu mo-
NoBOM aKTe. B HacTosLLee BpeMs naumueHTKy becnokosT bonb
npu xoabbe, B NOHHOW 0b6nacTu, yyaléHHoe MoyemncrycKa-
Hue. Obpatunace B HMUL, TO um. H.H. MpuopoBa, npoKoH-
CYNbTMPOBaHa COTPYAHWKaMM 1-ro oTAeNeHus.

JloKanbHbIW CTaTyc: NauMeHTKa OCMOTPEHa Ha KyLLEeTKe.
OTtMmeueHbl 6051b B NaxoBoM 0651acTy, LUapKaloLas NoxoaKa.
Manbnauus noHHoro couneHeHus 6onesHeHHa. CUMNTOMBI
Jlappes, BepHeins, Jlacera otpuuatenbHble. [anMHa HUXHUX
KoHeyHocTen D = S. [1BueHns B neBOM Ta306eApeHHOM Cy-
cTaBe 60Me3HEHHbI, ABUXEHWUS B OCTaNIbHbIX CYCTaBaX HUX-
HWX KOHeyHocTen 6e3 ocobeHHocTei. [Tynbcaums Ha apTepuax
obenx cTon coxpaHeHa. boneBas uyBCTBUTENBHOCTb HUKHUX
KOHeYHoCTeN He HapylueHa. CocymmucTbIX U HEBPOJIOrMYECKUX
HapyLLEHWIA He BbISIBEHO.

Ha peHtreHorpammax ot 12.04.2021: npusHaKm y3ypauum
30HbI T0bKoBOro cMMU3a (puc. 5).

[Mocne obcnepoBaHMA M NOAFOTOBKM NAaLMEHTKU ei
Obina BbiMOSHEHa onepaums: «PeKoHCTPYKUMA nepegHe-
ro nonykonbua Tasa. Metannofes nnactuHoid. lnactuka
0CTEONNacTUYeCcKMM HUOKOMMO3NULMOHHBIM MaTepuanoMm
Ha OCHOBe rmapokcuanatuta. Onepaums no obHameHWio
nobkosoro cumdusar. B gaHHOM cnydae Mbl MCMONb30Ba-
N nonepeyHbI HafnobKoBLIA pa3pe3 no bapaeHxonepy:
2 NpsAMbIe MbILLLbI MBOTa 0CBODOKANM OT MeCT NpUKpe-
NAeHNs, CKeNeTUpoBanM MX A0 NOHHbIX byropkoB. 3aTeM
BLLOJb 3a[iHEr0 Kpas N06KOBOro cuMdm3a B Npesny3bipHoe
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MPOCTPaHCTBO BBOAMNM nanell. TynbiM MyTéM npeany3bip-
Hyto dacumanbHylo NNACTUHKY NepeMeLLany BHYTpb BMecTe
C NepefHeN CTEHKOW MoyeBoro nysbips. [lns npepotepa-
LLeHWA ATPOTeHHOI TPaBMbI OPraHOB Masoro Tasa ycTaHaB-
NMBaNU «3alLUTHUK». BHYTPEHHIO NOBEPXHOCTb Ta30BbIX

Puc. 5. Maumentka T., 39 net. Ha peHTreHorpaMMax BMIHbI
NPU3HaKW y3ypaLuM JIOHHOTO COYNIEHEHUS. @ — nepejHe3ap-
HAS NpoeKums, b — KayaanbHas NpoeKuus, ¢ — KpaHuanbHas
NpoeKLMs.

Fig. 5. A 39-year-old patient on radiographs signs of pubic sym-
physis occlusion. @ — anterior-posterior projection, b — caudal
projection, ¢ — cranial projection.

KocTelt obHaxanu npu NOMOLUM WM3OTHYTOro pacnartopa,
yT0bbl M3bexaTb TpaBMbl BEHO3HOW CETW, KOTOpas pac-
MomoXeHa NoA M No3aau KOCTHbIX CTPYKTyp. TpaHcype-
TpanbHbIM NAaCCMBHBIA MOYEBOM KaTeTep YCTaHaBAWMBamM
npeLonepaLmnoHHO BO U3bexaHue NoBpeXAeHUs MOYEBOro
ny3bips. BepxHas rpaHuua nobkosoro cumdusa bbina non-
HOCTbH) CKeNIeTMPOBaHa, a XpsLL, COeAUHSIOLMA SI0OKOBBIN
cMM(U3, NOHOCTbLH0 pe3eLypoBaH ¢ 06enx CTOPOH JIOHHOMO
COYsIEHEHNs A0 30,0p0BbIX TKaHel (puc. 6). XpsLLeBas TKaHb
B pa3opBaHHOM N06KOBOM cuMduM3e 06bIYHO MOBpeXAeHa
W LereHepUpoBaHa, B pe3ynbTaTe Yero yTpaunmBaeT CBOK
nepBoHa4anbHylo GyHKuMio. CoxpaHeHWe NoOBPEXAEHHOTO

Puc. 6. Pesexuus nobkosoro cumdu3sa y nauneHTku I.
Fig. 6. Resection of the pubic symphysis.

DOI: https://doi.org/10.17816/VT10321288

Puc. 7. Mnactuka pedekta nobkosoro cumdmsa octeonnactuye-
CKUM BWMOKOMMO3ULIMOHHBIM MaTepuanoM Ha OCHOBE FMApPOKCUa-
natuTa y nauueHTku I

Fig. 7. Plastic surgery of the defect of the pubic symphysis.
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COELMHUTENBHOTO XPALLA 3a[lePXMBAET 3aXKMBJIEHUE U Bbl-
3bIBAET BTOPUYHOE CMELLEHME TOHHOTO COYNIEHEHNS, YTO AIB-
nseTcs paKTOPOM HECOCTOATENbHOTO OCTEOCUHTE3A, TO ECTb
BO3HMKAIOT MUrpauus BUHTOB, AeopMaLMs Unu nepenom
MNacTUHbI. 3aTeM PEKOHCTPYKTUBHYIO Ta3oByto nnacTuHy AQ
(Ha 6, 7 unmn 8 oTBEpPCTMI) YCTaHABIMBANM BAOJb BEPXHEr0
Kpas NI0OKOBbIX KOCTel Haf NobKoBbIM cuM@u3oM. lpous-
BOAWIM KOHTPOJIb MPW MOMOLLM 3NIEKTPOHHO-0MTUYECKOr0
npeobpasoBarens, onpeaensam nonoxeH1e nnactuubl. Mo-
cne GUKCMpOBanM MeTaNIOKOHCTPYKLMIO BUHTaMM C 0bemnx
CTOPOH. B 30He peseKuun NIOHHOr0 CoUNEHeHUs NOrpyXanu
0CTEOMNIaCTUYECKNA BUOKOMMO3NLMOHHBIA MaTepman Ha oc-
HoBe ruapokcuanatuta (puc. 7). MNpu Hannumm BepTUKanb-
HOro CMelleHus B 00s3aTeNbHOM nopsaake QUKCUpoBanu
KpecTLOoBO-NOAB3A0LHbINA cycTaB. [1pou3BoAMAM KOHTPOSb
remMocTasa, YCTaHOBKY aKTMBHOIO [peHaxa B peTLMeBO
NPOCTPaHCTBO M NOC/NOIHOE ClUMBaHWe paHbl. [anee npo-
BOAM/M KOHTPOJIbHOE PEHTIreHONOr1yYecKoe uccnefoBaHue
B 3 nnocKocTax (nepeaHe3afHas, KaynanbHas U KpaHuanb-
Has npoeKums).

MocneonepaumoHHbIN nNepuog npoTekan 6e3 ocobeHHo-
cTel. AKTMBM3aLMs NaUMEHTKW NpousoLuna Ha 3-u cyT no-
Cne onepaumm Npy oTpULATeNIbHOM cuMnToMe [OpUHEBCKOVA.
BbinosHeHbl KOHTPOJIbHbIE peHTreHorpamMMmbl (puc. 8). Bbl-
LueyKa3aHHble Xanobbl KynMpoBanuch Ha 5-e CyT ¢ MoMeHTa

DOI: https://doi.org/10.17816/VT10321288

Puc. 8. KoHTponbHble peHTreHorpaMmel nauueHTku [. nocne
onepauuu. @ — nepefHe3afHAs NpoeKums, b — KaynanbHas
NPOeKLMs, ¢ — KpaHWanbHas npoekuus (pesekums nobKosoro
cumdu3a, MeTannofe3 nepefHero nosjykonbLa Tasa Mmiactu-
HoW).

Fig. 8. Control radiographs after surgery. @ — anterior-posterior
projection, b — caudal projection, ¢ — cranial projection (Resection
of the pubic symphysis, metal fusion of the anterior half-ring of the
pelvis with a plate).

onepaumu. lNauneHTKa bBbina BbiNMCaHa Ha aMbynaTopHoe
neyeHne Ha 14-e cyT nocne CHATUA NOCEONEepaLMOHHbIX
LUBOB.

OBCYXEHUE

CeKcyanbHas AMCQYHKUMA Y KEHLUWMH NOCne NOBpeX-
AEHUIA Ta30BOr0 KOMbLA Yallle BCEro YXOOMT Ha 3afHuWi
MNaH, 3T0 HapyLeHWe BbI3bIBaeT COLMAbHbIE U WHTUM-
Hble 3aTpyAHeHUs (MaLMEeHTKU TepNAT, CKPbIBAOT U bosTca
roBOpWUTb 06 3TOM MYy, B pe3ymnbTaTe Yero MPOMCXOASAT
pacnafbl bpakoB), TakuM 06pasoM, NWLWb TLATENbHBbIN
¥ nofpobHbIN cbop aHaMHe3a No3BONSET HaM OMNpefenuTb
umetowLytocs npobnemy. lNaumeHToK ¢ TpaBMoii 1 3acTape-
NbIM NOCNIEPOA0BbLIM Pa3pbiBOM HYXHO CnpalmMBaTth 0 Ha-
JINYNAW UAN OTCYTCTBAW CUMNTOMOB AMCMapeYHUM BO BpeMSA
MonoBoro akTa, 4yrtobbl rapaHTMpoBaTh, YTO BO3BpaLLeHue
K MOJTHOM YHKLMM ObIIo BO3MOXHO. Hannume ceKcyanbHbIX
paccTporcTB 3aBUCUT OT MoApobHOro aHKeTHoro onpoca
(cM. Tabn. 1). Jleyawwmin foKTOp AOMKEH cobupaTb UHGOP-
MaLuio, KoTopasi MOMOraeT YCTaHOBUTbL CBA3b MEXY nepe-
NOMaMW KOCTEei Tasa M CeKCyanbHbIMU PacCcTpoCTBaMM,
a TaKe onpefenuTb pofib MeAMKAaMEHTO3HOW Tepanuu,
HEeBpONIOrNYecKMX 3aboneBaHuii, HanWuMa 0CTeonoposa,
cocyaucTeix 3aboneBaHui, obliecoMaTMyecKoro craTyca
B Pa3BUTWM 3TOM Npobnembl. XapaKTep nepenoMa Tasa Tak
JKe BAMSET Ha NPOrHO3 JIeYEHU.

LK. Cannada npu m3ydenun TpaBMbl 4 NONOBON AMC-
(YHKUMM UCnoNb30Bana BONpochl, onpesenéHHbIe As XeH-
CKOW ceKcyanbHoW GyHKUMM, 4TOBbl PaccMOTPETb KEHLLUH
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LETOPOAHOro BO3pacTa, Y KOTOPbIX B aHaMHe3e MMesic
nepenoM Kocteii Tasa. M3 71 naumentok 35 (49,2%) coob-
MM 0 MOMOBBIX U MoYenonoBbix xanobax u 30 (42,2%)
JEHLUMH OTMeTUAM Bonb BO BpeMs nonoBoro akta. Kpome
Toro, 42 (59,1%) nauveHTK OTBETUNM YTBEPAMTENBHO Ha BO-
MpOC 0 HU3KOM MHTEPECE K MOJIOBOMY aKTy M YMEHbLIEHHOM
yucne NonyyaeMblx oprasmos [23].

KoHcepBaTMBHOE feyeHne Npu AucnapeyHuu Manosg-
(EeKTUBHO, B pe3ysibTaTe Yero NaUMeHTKM BbIHYMAEHbI NOB-
TOpHO 06paLLaThCs 3a MOMOLLbH KO Bpayy.

B HacTosiee BpeMs B 6onbLUMHCTBE CRyyaeB aucnapey-
HUM NOCTIe HapyLUEHUS LeNOCTHOCTU NepesHero noayKosbLa
Ta3a BO3HUKaET HeobX0AMMOCTb B XMPYPr4eCKON KOPPEKLIMH.

3AKJTIOYEHUE

[lucnapeyHns y JeHLUH B NOCAepoj0BOM Mepuoje Mo-
XeT bbiTb Bbi3BaHa 3acTapesibiM NOC/IEPOA0BLIM Pa3pbiBOM
WK NOCTTPaBMaTUYECKUM PaspbiBOM cUMbM3a.

Mpobnemy ancnapeyHUM BO3MOXHO 3P HEKTUBHO peLLmnTb
nocpeACcTBOM OMepaTUBHOIO leyeHus cnocobom crabunnsa-
LK nepeaHero NoayKonbLia Tasa NIacTMHOM ¢ NocneaytoLLen
NNacTUKOM, 4TO, B CBOIO 04Yepefib, NO3BOMIAET YAYYLLMTb Ka-
YeCTBO MU3HW NaLMEHTOK U obecrneunBaeT KOpPeKLMIO CeK-
CyanbHbIX HapyLUEHWA.
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AHHOTALIMA

06ocHoBaHuMe. B cnyyae nepeaHen KOMMPeccum CTBOOBLIX CTPYKTYP MHBArMHUPOBaHHbLIM 3y00BUAHLIM OTPOCTKOM MOKa3aHo
BbIMOIHEHWUE OJ,0HTOWAIKTOMUM, KOTOPYIO B HACTOSLLEE BPEMS BO3MOXHO NPOBOAMTL KaK TpaHCopasbHbIM MUKPOXUpYpriye-
CKWM, TaK U TpaHCHa3a/bHbIM 3HAOCKONUYECKUM LOCTYMOM.

Lienb. MpoBecTn cpaBHUTENBHBIA aHaNU3 3HLOCKOMUYECKOW TpaHCHA3aMbHOW U MUKPOXUPYPIrUYECKOI TPAaHCOPaNbHON Of0H-
TOWUZ3KTOMUM, BbINOSIHEHHBIX NEPBLIM aBTOPOM paboThl.

Marepuanbl u Metoabl. [poaHanuavpoBaHbl pesynbTaTbl fedeHns 29 NaLUMeHTOB C NAaTONOMMYECKUMI COCTOSHUSIMM, BIHO-
YaIOLLMMKM NEPESHIO KOMMPECCUIO CTBOJIOBLIX CTPYKTYP WHBarMHMpOBaHHLIM 3y60BMAHBIM OTpOCTKOM. M3 29 naumeHToB
5 (17%) yenoBeK onepupoBaHbl TpaHCHa3asbHO 3HA0CKONMYeCkH, 24 (83%) — TpaHCopabHO MUKPOXMPYPrUYECKU.
Pesynbtathl. Bo Bcex cnyyasx (100%) yoanoch AocTMub [eKOMMpeccun CTBOMOBLIX CTPYKTyp. OTcyTcTBUe HeobxoammocTu
B YCTaHOBKe TPaxeocTOMbI Mepef, onepaumeil U MeHbLIMA 061bEM TpaBMbl POTOTNIOTKM NO3BONSKOT NaLMeHTaM, NOABEPrIMMCS
TpaHCHa3anbHOMY yAaneHuio 3yb0BMAHOr0 OTPOCTKA, NePEHOCUTL NOC/IE0NepaLMOHHBIA NepUoL, Nerye u beicTpee.
3aknioueHne. B HacTosiee BpeMs 3HAOCKOMMYECKWUN TPaHCHa3aNbHbIA JOCTYN NOCTENEHHO 3aMeLLaeT TpaHCOpasibHBbIA
Y pAfa NaLMeHTOB, KOTOPbIM NOKa3aHa nepeaHss 0A0HTONAIKTOMUA. [1py 3TOM aHanM3 faHHbIX UTepaTypbl 0TobpaxaeT BCE
bonee rnyboKoe pasBuTUe 3TOM METOAMKM, OAHAKO 0JHO3HAYHbIX MOKA3aHWU K MPUMEHEHWIO TPAHCOPabHOMO UM TPaHCHa-
3anbHOro 4ocTyna B HacTosLlee BpeMs He chOpMynMpoBaHo.
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ABSTRACT

BACKGROUND: Odontoidectomy is indicated in the case of anterior compression of brainstem structures by an invaginated
dentoid process, and it is currently possible to perform both transoral microsurgical and transnasal endoscopic access.
OBJECTIVE: To conduct a comparative analysis of endoscopic transnasal and microsurgical transoral odontoidectomy
performed by the first author.

MATERIALS AND METHODS: The treatment results of 29 patients with pathological conditions, including anterior compression
of stem structures with an invaginated dentoid process, were analyzed. Of 29 patients, 5 (17%) underwent surgery transnasally
endoscopically, and 24 (83%) underwent surgery transorally microsurgically.

RESULTS: Decompression of brainstem structures was achieved in all cases. The absence of the need to install a tracheostomy
before surgery and the smaller volume of oropharyngeal trauma allow patients to undergo transnasal removal of the dentoid
process and endure the postoperative period easier and faster.

CONCLUSION: Currently, endoscopic transnasal access is gradually replacing transoral access in certain patients who are
indicated for anterior odontoidectomy. Moreover, the literature analysis shows an ever deeper development of this technique;
however, unambiguous indications of the use of transoral or transnasal access have not been formed at present.

Keywords: odontoid process removal; transoral surgery; endoscopic transnasal odontoidectomy; endoscopy.
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BACKGROUND

The craniovertebral junction (CVJ) is a complex
transition zone between the skull and the cervical spine.
It plays a crucial role in providing stability and facilitating
movement of the head. The CVJ includes structures, such
as the occipital bone, C, and C, vertebrae, ligaments, and
neurovascular structures [1, 2]. The CVJ ensures 50% of
the rotational movements of the neck (mainly at the level of
the C—C,, vertebrae) and provides 30° flexion and extension
of the cervical spine [3]. Pathological processes in the
CVJ area are extremely difficult for both diagnostics and
surgical treatment. This is due to the high concentration of
critical structures, such as the brainstem, main arteries,
cranial, and spinal nerves, in a relatively small volume of
bone and soft tissues.

In the case of anterior compression of stem structures by
an invaginated odontoid process, which can occur in various
developmental anomalies or injuries [4—6], odontoidectomy
is the recommended treatment. Currently, this procedure can
be performed using either a transoral microsurgical approach
or a transnasal endoscopic approach. The former treatment
option is widely presented in the literature, providing detailed
information about the technical characteristics of the surgery
and its possible complications [7-9].

Endoscopic transnasal odontoidectomy was first
described by A. Kassam [10]. In Russia, such a surgery
was performed for the first time in 2010 when there were
only about ten reported cases worldwide [11]. To date,
the paraseptal transchoanal approach with trepanation of
the posterior septum of the nose is the most commonly
used technique, although some authors have described the
use of submucosal subperiosteal approach [12-14]. The

Table 1. World experience in endoscopic transnasal odontoidectomy
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largest series, consisting of 34 surgeries, was presented
by N.T. Zwagerman et al. in 2018 [15]. The number of
publications describing the use of endoscopic transnasal
approach for odontoidectomy has been steadily growing
since 2005, which is confirmed by a meta-analysis
conducted by N. Aldahak in 2017. This trend is attributed
to the lower injury rate of this approach and fewer
complications in the postoperative period [16]. Most of the
publications presented in the global literature include 1-3
clinical cases, with a total patient count of not more than
320 (Table 1).

The study aimed to conduct a comparative analysis
of endoscopic transnasal and microsurgical transoral
odontoidectomy performed by the first author of the
work.

MATERIALS AND METHODS
Study design

A retrospective cohort study was conducted.

Eligibility criteria

The inclusion criterion for patients in the study was
odontoidectomy performed either with endoscopic transnasal
(main group) or microsurgical transoral approach (control
group). There were no exclusion criteria.

Terms and conditions

The study was conducted in two centers, namely,
the N.N. Burdenko National Medical Research Center
for Neurosurgery (Moscow) from 2010 to 2020, and
the N.N. Priorov National Medical Research Center of
Traumatology and Orthopedics (Moscow) from 2004 to 2018.

Author | Year | Number of patients | Stabilization | Complications
A. Simal-Julian [17] 2021 1 0SD No
C. Zoia [18] 2021 1 0sD No
J. Falco [19] 2021 1 0sD No
R.S. Heller [20] 2021 7 0SD /C-C, No
H.N. Algattas [21] 2021 1 No No
JK. Liu [22] 2021 1 0sD No
N.R. London Jr. [23] 2021 1 0SD No
P. Veiceschi [24] 2021 1 No No
Q. Husain [25] 2020 30 0SsD Dysphagia, asphyxia
£ s 24 w osp DIl o iecion ol bemortage
V.M. Butenschoen [27] 2020 19 C-Cy ! lethal outcome (:Sssﬁ;;?ay eltis), dysphagia
M.-Y. Yeh [28] 2019 13 0SD Cerebrospinal fluid leak
T. Ogiwara [29] 2019 1 0sD No
AF. Alalade [30] 2019 7 0SD No
P. Pacca [31] 2019 1 C-C, No
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Author | Year | Number of patients | Stabilization Complications
M. Vitali [32] 2019 1 No No
R.V. Abbritti [33] 2019 4 0Ssb No
M. Ottenhausen [34] 2018 14 0sD No
A. Grin [35] 2018 1 0sb No
S. Aldea [36] 2018 12 0sb No
Ciogmats as
D. Tang [37] 2018 1 0SD No
I. Hussain [38] 2018 1 0SD No
R. Herrera [39] 2018 1 0SD No
Z. Rossini [40] 2018 5 0SD No
M. lacoangeli [41] 2018 7 Anterior C~C, No
H. Singh [42] 2018 4 0sD No
M.A. Sexton [43] 2018 5 n/d Asphyxia
S. Chibbaro [44] 2017 14 0sD No
F. Zenga [45] 2016 12 0sD No
V.R. Kshettry [13] 2016 1 0sD No
F. Zenga [46] 2015 1 No No
T.C. Burns [47] 2015 2 0sD No
M. Zoli [48] 2015 2 0sb No
G. Kahilogullari [49] 2015 1 0SD Cerebrospinal fluid leak
E. La Corte [50] 2015 6 0SD No
N.S. Chaudhry [51] 2015 1 No No
T. Goldschlager [52] 2015 9 0sb Nasal hemorrhage
J. Duntze [53] 2014 9 0SsD No
Y.S. Yen [54] 2014 13 0sD Cerebrospinal fluid leak
0. Choudhri [55] 2014 5 0sD Velopharyngeal insufficiency
D. Mazzatenta [56] 2014 5 0SD No
T. Nagpal [57] 2013 1 n/d No
F. Zenga [58] 2013 1 0SsD No
M. lacoangeli [59] 2013 3 No No
Y. Yu [60] 2013 3 0sD Cerebrospinal fluid leak
R.B. Rawal [61] 2013 1 0sD No
A.J. Patel [62] 2012 1 0sD No
M. Gladi [63] 2012 4 0SD /No No
A. Grammatica [64] 2011 1 0SsD No
J.F. Cornelius [65] 20mM 1 0sD No
F. Scholtes [66] 2011 1 No No
I.H. El-Sayed [67] 20M 8 n/d n/d
J. Gempt [68] 2011 3 0sb No
A. Shkarubo [69] 2020 4 0sb Cerebrospinal fluid leak
S. Magrini [70] 2008 i P\/‘;ﬁfﬁg;:’;ﬁ;‘&" No
J.-C. Wu [71] 2008 0SsD No
J. Nayak [72] 2007 0sD Velopharyngeal insufficiency
A. Kassam [10] 2005 1 0SD No

Note. 0SD, occipitospondylodesis; n/d, no data.
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Target indicator assessing methods

In @ common electronic database created in Microsoft
Excel (Microsoft, USA), various indicators were recorded,
including gender, age, nature of pathology, clinical
presentation of the disease, radiological aspects, nature of
the treatment and its characteristics, as well as clinical and
radiological outcomes.

Ethical considerations

Due to the retrospective nature of the study, ethical
review was not performed.

Statistical analysis

The data obtained was subjected to statistical analysis
using the Statistica v. 10 software (StatSoft Inc., USA).
Various indicators of surgical treatment of patient groups
were compared, including the surgery duration, the degree of
decompression of the stem structures, the volume of blood
loss, the duration of hospitalization, and so forth.

The tasks of assessing the statistical significance of
differences in the distributions of categorical and binary
characteristics in groups were solved using the y? test and
Fisher's exact test. For numerical indicators, differences
were assessed using the Mann-Whitney U-test, since the
Shapiro-Wilk test and the Kolmogorov—Smirnov test showed
that continuous indices were not normally distributed. The
results of testing statistical hypotheses were recognized as
statistically significant at a significance level of p <0.05.

Descriptive statistics methods were also used to solve
the problems. The data were presented in the format mean
(M) + standard deviation for normally distributed random

Spondylodiscitis
(n=2)
Invagination
of the odontoid
process + AC
(n=4) _—

Fracture

dislocation/subluxation

of C2 vertebra
(n=6)

Invagination of the odontoid
process + platybasia
(n=1)

Fig. 1. Distribution of patients in the control group by nosology.
Note. B, basilar impression, AK, Arnold—Chiari anomaly.
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variables and median (Me) and quartiles for random variables
with non-normal distributions.

RESULTS

Participants (objects) of the study

We analyzed the treatment results of 29 patients.
Group 1 consisted of five patients with anomalies in the CVJ
development, namely, invagination of the odontoid process
with or without basilar impression. In one case, the disease
was accompanied by the formation of a syringomyelitic
cyst at the level of the C,~Th,, vertebrae, and in another
case, it was accompanied by the Arnold-Chiari anomaly,
where the cerebellar tonsils were lowered 19 mm below
the Chamberlain line. The patients in this group were
operated at the Neurosurgical Department 8 (basal tumors)
of the N.N. Burdenko National Medical Research Center
for Neurosurgery. The surgeries were performed using
endoscopic endonasal approach.

For comparison, we analyzed group 2 (control) consisting
of 24 patients with developmental anomalies, which included
invagination of the odontoid process, or with acquired
compression of the stem structures by the invaginated
odontoid process (Fig. 1). Patients in this group were operated
on from 2007 to 2020 at the N.N. Burdenko National Medical
Research Center for Neurosurgery and N.N. Priorov National
Medical Research Center of Traumatology and Orthopedics
using the transoral microsurgical approach.

The indicators of demographic data, nosological entity,
clinical symptoms and their dynamics in the postoperative
period, aspects and scope of the surgery, development of

Invagination
of the odontoid process (n=b)

Bl + Invagination
/ of the odontoid
process (n=3)

45
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Table 2. Clinical features of diseases

Symptom Endosc_opic transnasal Transor_al microsurgical
odontoidectomy, n (%) odontoidectomy, n (%)
Tetraparesis 2 (40) 16 (66,7)
Hemiparesis 0 3(12,9)
Headache 4 (80) 16 (66,7)
Cerebellar ataxy 1(20) 9 (37,5
Conduction sensory abnormalities 5(100) 20 (83,3)
Bulbar disorders 1(20) 4(16,7)
Impaired control of pelvic organs 0 1(4,2)

complications, and characteristics of patient management in
the postoperative period were analyzed.

Among the patients of the group 1, there were four
women and one man aged 22-60 years (median age,
51 years). The control group included 12 men and 12 women
aged 11-60 years (median age, 33.5 years). The difference
in the distribution of patients by gender was not statistically
significant (p >0.05, Fisher's exact test).

The clinical presentation of diseases of the study
participants is presented in Table 2.

In group 1, surgeries were performed using endoscopic
techniques described in numerous studies [73-77]. In
group 2, a classical transoral approach was employed,
which is also widely presented in the literature. This
approach includes such stages as the installation of a mouth
expander, dissection of the soft palate, dissection of the
posterior pharyngeal wall along the midline, skeletonization
of the clivus, C, and C, vertebrae, trepanation of the anterior
semi-ring of the C, vertebra, trepanation and removal of
the odontoid process, and layer-by-layer wound closure
[78-81].

In two patients from group 1 and in seven patients
from group 2, the surgery was two-staged. The first stage
involved posterior stabilization (occipitospondylodesis
(0SD)), followed by the main stage of the intervention after
the patient was turned over. The removal of the odontoid
process in both groups included the installation of a lumbar
drain when necessary, placing the patient in a supine
position for transoral approach and in a semi-sitting position
for transnasal approach, and performing the appropriate
approach. During the preparation for odontoidectomy, two
patients were found to have initial CVJ instability: one case
involved fracture dislocation of the odontoid process, and
the other case involved odontoid process invagination with
an unsuccessful attempt of posterior stabilization due to
infectious complications.

Primary study results

Analysis of the results of endoscopic transnasal
odontoidectomy

The results of surgical treatment were evaluated based
on a retrospective analysis of the case histories of five
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patients whose odontoid process of the C, vertebra was
removed endoscopically transnasally (clinical case in Fig. 2).

Preoperative CVJ instability was not observed in any of
the cases. Stabilization (OSD with the Vertex system) was
performed in two patients, 1 and 3 months before the main
stage of treatment. In two other patients, stabilization was
performed simultaneously, as part of a two-stage surgical
treatment. One of them (diagnosed with basilar impression,
invagination of the odontoid process, syringomyelitic cyst
at the level of C, to Thy, vertebrae) underwent posterior
decompression of the CVJ level during posterior stabilization.
In one patient (diagnosed with intussusception of the odontoid
process, Chiari anomaly type 1), CVJ was not stabilized.
Despite the lack of assimilation of the C, vertebra with the
skull, and after 3 months of wearing a Philadelphia collar,
the CVJ stabilization was registered.

In three out of five patients, a tracheostomy was
placed before surgery. In one of the patients, a transoral
approach was initially planned, but due to the stiffness of
the mandibular joint, a transnasal approach was performed
instead. In two cases, decannulation was performed within
an average of 7 days (8 and 6 days), and, accordingly, oral
nutrition was started on the days 8 and 2 after the surgery.
Decannulation was not performed during hospitalization in
one patient, due to the appearance of bulbar disorders. In
the remaining two patients, mechanical ventilation of the
lugs was performed orotracheally, and tracheostomy is not
required during the postoperative period. Oral nutrition for
these patients was started on the first day after surgery.
The average time to start oral nutrition was 3 days after
the surgery.

The average duration of odontoidectomy was 320+72.5
min. In four cases, trepanation of the lower clivus was
performed to expand the approach zone. In these cases, the
apex of the odontoid process was located behind the lower
clivus. In two cases, trepanation of the upper sections of
the C, vertebra body was also performed to enhance the
convenience of visualization during trepanation of the upper
sections of the odontoid process, which enabled to hold
the endoscope below the drill and control the underlying
structures. In all cases, it was possible to perform a complete
resection of the odontoid process and visualize a thinned,
pulsating underlying dura mater (DM), which confirmed
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Fig. 2. Neuroimaging studies of patient K., 27 years old, before and after surgery.

Note. @ — magnetic resonance imaging (MRI) before surgery. b — spiral computed tomography (SCT) before surgery. Invagination of the
C, vertebra odontoid compression of the medulla oblongata is determined. The red dotted line is the line of the plane of McRae's foramen
magnum. The yellow dotted line indicates the Chamberlain line. The red arrow indicates the direction of access. The operating angle is
25 °. ¢ — MRI before surgery, syringomyelitic cyst C;~Thy,. In the clinical picture — headache, hemiparesis 4 points. d — SCT 7 days
after the operation. e — SCT 3 months after surgery. f — MRI of the head and neck in the sagittal projection in T, mode. Decompression

of the medulla oblongata and spinal cord, almost complete regression of the giant syringomyelitic cyst.

the complete decompression of the stem structures at the
intraoperative stage of treatment.

In two cases (the first two surgeries), at the last stages
of the odontoid process removal, point damage to the DM
was registered with the development of intraoperative
cerebrospinal fluid leakage. Plastic surgery was performed
with TachoComb and fibrin thrombin glue. However, in one
of these cases, on the fourth day after the surgery, nasal
cerebrospinal fluid leak and meningitis developed. As a
result, a revision surgery was performed with layer-by-layer
plastic surgery of the defect with autofascia and autofat.
Damage to the main vessels was not observed in any of the
cases. The average blood loss was 300 ml. The inclusion of
the stabilization stage in the surgery increased blood loss
by 500 ml.

In the range of complications, the development of
pneumonia was also registered in one case after surgery.
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Clinical symptom assessment was performed at the
time of patient discharge. Positive changes were noted in
two patients with initial tetraparesis, as they experienced
a complete restoration of strength in the limbs. In one
patient without initial motor impairment, deterioration
was noted with the development of tetraparesis up to
four points. In three out of four patients with cranialgia
after surgery, regression of headache was recorded,
while in one patient, no dynamics was registered. The
only patient with ataxy showed regression of unsteady
gait after surgery. All patients with sensory abnormalities
had their regression in the early postoperative period
(Fig. 3). A patient with Arnold—Chiari anomaly in the early
postoperative period (day 7 after surgery) had a partial
redislocation from the cerebellar tonsils of 19-15 mm
and further redislocation up to 7 mm during 3 months of
follow-up.
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Fig. 3. Symptoms dynamics after surgery in the main group of patients (according to the number of patients).

The median duration of hospital stay after odontoidectomy
was 12 days + 18.9 (7-52 days). The longest hospital stay
was 52 days in a patient with postoperative cerebrospinal
fluid leakage and meningitis.

Analysis of the results of microsurgical transoral
odontoidectomy

The results of surgical treatment were evaluated based
on a retrospective analysis of the case histories of 24 patients
whose odontoid process of the C, vertebra was removed
microsurgically transorally.

In 11 patients, the stabilizing surgery was performed
single-staged. Among them, eight patients underwent
0SD as stage 1 of the surgery, while in three patients,
the stage 2 (anterior stabilization using an individual
stabilizing system) was performed immediately after
the removal of the odontoid process. In seven patients,
stabilization was performed on average within a year prior
to the main stage of surgical treatment. Additionally, in
three cases, 0SD was performed within 2 weeks after
odontoidectomy. 0SD was performed using the Vertex
hook system in 11 cases, with the DM screw system in
four cases, and with the Summit system in two cases.
In one patient diagnosed with an invaginated odontoid
process of the C, vertebra, CVJ stabilization was not
performed, despite the absence of assimilation of the C,
vertebra with the skull, and after 6 months of wearing a
Philadelphia collar, the CVJ stabilization was recorded. In
seven cases, 0SD was accompanied by laminectomy at
the C—-C,, level.

A tracheostome was made in all patients prior to
surgery. On average, decannulation was performed 11 days
after surgery. The mean surgery time was 400 min, and the
median duration of odontoidectomy was 380 min ([320; 450]).
The 0SD as stage 1 be prolonged the surgery by 525 min
(median [480; 550]).

In five cases, trepanation of the lower parts of the clivus
was performed to expand the approach zone. These cases
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involved situations where the apex of the odontoid process
was behind the lower part of the clivus. Additionally,
trepanation of the C, vertebral body was performed in
all cases. Complete resection of the odontoid process
was achieved in 21 cases. In one case, dorsal cortical
plastic surgery of the odontoid process was left; however,
decompression of the stem structures was achieved. In
another case, only half of the odontoid process was removed,
which required repeated surgery, after which the odontoid
process was completely removed. Furthermore, in one case,
due to an orientation error in the surgical wound, instead of
the odontoid process, trepanation of the anterior parts of the
occipital bone condyle was performed (the error from the
midline was 4 mm), and as a result, the patient underwent
repeated surgery the next day, and the odontoid process was
completely removed.

In two cases, at the last stages of the odontoid process
removal, the DM damage and intraoperative cerebrospinal
fluid leakage were noted. In case 1, plastic repair with
TachoComb was performed. In case 2, plastic repair with
TachoComb, autofat, and autofascia was performed. None
of the patients developed meningitis or cerebrospinal fluid
leakage in the postoperative period. In case 1, pneumonia
developed after surgery.

In 15 cases, oral nutrition was started 3—4 days before
decannulation. In four cases, the start of oral nutrition
coincided with the day of decannulation. In the remaining
three cases, due to bulbar disorders, oral nutrition was
initiated 7-10 days after decannulation. In two cases,
decannulation was not performed during hospitalization due
to persistent bulbar disorders. The average time to start oral
nutrition was 8.3 days.

In any case, damage to the main vessels was not
registered. The average blood loss in patients who underwent
posterior stabilization simultaneously with odontoidectomy
was 1,040 ml. In patients who did not undergo stabilization
or who underwent simultaneous anterior stabilization, the
average blood loss was 416 ml.
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Fig. 4. Symptoms dynamics after surgery in the control group of patients (according to the number of patients).

Assessment of clinical symptoms was performed at
the time of discharge of the patient from the hospital.
In 10 out of 16 patients with initial tetraparesis, positive
changes were noted in the form of increased strength
in the limbs. None of the patients without initial motor
impairment (n=5) had any of these in the postoperative
period. All patients with initial hemiparesis (n=3) also
showed improvement in the form of increased strength
in the limbs. In 10 out of 16 patients with preoperative
cranialgia, it regressed after surgery, while in six patients;
it remained at the same level. Six out of nine patients had
regression of ataxy.

In 12 out of 20 patients, regression of sensory abnormalities
in the postoperative period was registered. In one out of four
patients with bulbar disorders, improvement was registered. In
two patients, the disorder degree persisted at the preoperative
level, and in one case, it aggravated. In one patient, bulbar
disorders occurred after surgery but regressed by the day
26 of the postoperative period. The changes in the clinical
presentation over time are presented in Fig. 4.

The median duration of hospital stay after
odontoidectomy was 18 days ([11.5; 28.5]). The longest
hospital stay was 55 days in a female patient with a triple
suture dehiscence on the posterior wall of the oropharynx in
the postoperative period (clinical example in Fig. 5). Female
patient N, aged 13, was admitted to the N.N. Burdenko
National Medical Research Center for Neurosurgery.
MRI and CT revealed platybasia, an invaginated odontoid
process with compression of the stem structures (Fig. 5).
In the neurological status, there was spastic tetraparesis
(four points), bulbar disorders, and ataxy.

Adverse events

The incidence of surgical complications (cerebrospinal
fluid leak, meningitis, and wound dehiscence) was not
statistically significantly higher in the main group (20%)
than in the control group (5%; p >0.05; Fisher’s exact test;
Table 3).
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DISCUSSION

Discussion of the main study result

This study focused on the analysis of surgical treatment
outcomes in patients with invaginated odontoid process,
which compressed stem structures. The main indication for
surgical treatment of pathological formations of the ventral
CVJ, including in the presence of an invaginated odontoid
process, is the compression of the brain stem and upper
cervical segments of the spinal cord [82]. If the compression
of the stem structures can be reduced by distraction,
then posterior stabilization after distraction can only be
performed, while stabilization provides a long-term effect
of distraction [32, 83]. In cases of impossibility of distraction
and progression of neurological symptoms, decompression
of the stem structures and stabilization of the upper cervical
segments of the spine are indicated [84]. Various approaches
have been proposed for the treatment of such pathological
processes, including transoral and transnasal endoscopic
approaches [2, 10, 85-87].

With endoscopic transnasal approach, the surgical
field is limited by the nasal and palatine bones, through
which two lines are drawn, namely, the nasopalatine line
proposed by A. Kassam (the line connecting the rhinion with
the posterior edge of the hard palate), and the nasoclival
line proposed by A. Shkarubo (the line connecting the
rhinion and the lower clivus), resulting in a triangular shape
of the surgical corridor [74, 88]. This corridor provides
approach to the entire ventral CVJ in the median plane [10,
83]. In order to expand the approach zone in the caudal
direction, trepanation of the posterior hard palate [2], its
thinning to increase the excursion of the instruments [59],
or a transseptal approach with trepanation of the posterior
sections of the nasal septum [40] are used. On the sides,
the surgical field is limited by the Eustachian tubes,
medial pterygoid processes and paraclival sections of the
internal carotid arteries. Orientation is possible using both
neuronavigation and intraoperative CT/MRI [29].
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w: 1209 L: 201

Fig. 5. Neuroimaging studies of patient N., 13 years old, before and after surgery.

Note. a — MRI in T, mode in the sagittal projection. b — SCT in the sagittal projection. c — SCT in axial projection. Platybasia, invagination
of the odontoid is determined. The yellow dotted line is the Chamberlain line. The clinical presentation — a violation of swallowing, speech,
weakness in the limbs, unsteadiness and instability when walking. d — SCT immediately after surgery (transoral odontoidectomy) in the
axial projection. e — SCT immediately after the operation in the sagittal projection. f — MRI 2 years after surgery in the sagittal projection.
There is decompression of the anterior spinal cord. The yellow dotted line is the Chamberlain line. On the 14th day after the operation, the
sutures were removed from the posterior pharyngeal wall. The tracheostomy was removed on the 23rd day after the intervention. She
was transferred to independent nutrition on the 23rd day after the operation (before that, nutrition was carried out through a nasogastric
tube). In the neurological status: regression of tetraparesis, bulbar disorders. On the 43rd day after the intervention, the patient was

discharged in a satisfactory condition.

Table 3. Surgical treatment complications

Complication

Main group, n (%) | Control group, n (%)

Cerebrospinal fluid leak

Meningitis

Wound dehiscence on the posterior pharynx
Pneumonia

1(20) 0(0)
1(20) 0(0)
0(0) 2(8.3)
1(20) 1(4.1)

According to the literature, the average rate of regression
of neurological symptoms after transnasal odontoidectomy
is 94% compared with 90% after transoral surgery [89]. It
is important to note that there are no reported cases in the
literature where neurological status worsened after endoscopic
transnasal odontoidectomy, whereas the incidence of status
worsening after transoral odontoidectomy is 0.9% [89]. In
one case in this series, the emergence of tetraparesis motor
disorders, more pronounced in the legs, was noted.

Since all patients in both groups achieved complete
decompression of the stem structures, there was no significant
difference in the dynamics of the clinical presentation
between the groups. The most frequent symptoms, such as
headache, motor and sensory abnormalities, regressed with
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a comparable frequency in both groups. This indicates the
effectiveness of the technique applied and corresponds to
the literature data, highlighting the efficiency of the actual
anterior decompression [23, 24, 46, 90, and 91].

Due to the fact that transnasal approach to the odontoid
process of the C, vertebra is performed through a small
incision in the nasopharynx, the influence of saliva and
bacteria on the wound is reduced compared with transoral
approach, which, accordingly, reduces the risk of infectious
complications [23, 37, and 92]. Another advantage compared
with transoral approach is the top-down approach trajectory,
which allows better control of the stages of trepanation
of bone structures and visualization of the ligamentous
apparatus of the tooth from a more convenient position [16].
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An important advantage of the transnasal approach is
the absence of the need to install a tracheostomy, despite
the literature suggesting its possible necessity in the
postoperative period (due to transient velo-pharyngeal
insufficiency or bulbar disorders), with a reported frequency
of 2-3% [25, 72, 89]. This significantly differs from the rate
among patients operated on transorally (26.3%) [93]. In the
postoperative period in the group 1, there was no need to
install a tracheostomy in any case, and patients who had it
installed before the surgery underwent the decannulation
procedure at the standard time, and oral nutrition for the
patients of the main group was started at an earlier time,
which was due, among other things, to a lower risk of
wound infection and absence of risk of suture dehiscence
on the soft palate and posterior pharyngeal wall, the
incidence of which was 8.3% in group 2. According to the
literature, the incidence of suture dehiscence averages
2% [89]. An equally important factor in the early start
of oral nutrition is the lower (up to 6% according to the
literature) probability of velo-pharyngeal insufficiency in
patients after endoscopic transnasal odontoidectomy with
the development of nasal voice and reflux of food into
the nasal cavity, which is due to a lower concentration
of pharyngeal plexus fibers in the incision area with
endoscopic transnasal approach and absence of need to
dissect the soft palate [9, 25, 89, 91]. In the study group,
no such complications were registered after transnasal
odontoidectomy in any case.

Complications

Transnasal endoscopic odontoidectomy is a new method,
with several hundred surgeries described. Consequently,
the question of possible intraoperative complications and
postoperative complications becomes quite relevant. Like
any surgery, the main possible intraoperative complication
is bleeding. In none of the groups of our study, there was
an injury to the great vessel, with a 2% incidence of such
complications described in the literature [89]. However,
the potential risk of such problems always exists, and it is
always more difficult to achieve hemostasis in the conditions
of endoscopic approach compared with the microsurgical
technique used in transoral surgery. First of all, this is due
to the lack of the possibility of full-fledged bimanual work.
Nevertheless, the use of modern hemostatic agents and
instruments designed for endoscopic endonasal surgery,
including diamond burs and bipolar coagulation, as well
as warm irrigation, allows for hemostasis [94]. It is also
noteworthy that the level of blood loss observed in the
study groups was comparable, which demonstrates that
the transnasal endoscopic approach can be used on a par
with microsurgical transoral approach. One of the possible
complications that can be expected in the postoperative
period is nasal hemorrhage, which occurs in 2% of cases
[60, 62, 90, 95]. Similar to the approach to the sinus of
the sphenoid bone, bleeding most often occurs from the
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branches of the sphenopalatine artery, and the only option
for stopping it is wound revision and vessel coagulation.
No such complications were noted in the series of cases
analyzed.

Another possible complication is intraoperative
cerebrospinal fluid leak, which in the case of odontoidectomy
occurs due to the DM thinning in the site of the invaginated
odontoid process and dense adhesion of the cortical plate
to the DM, which is why it is most often noted at the very
final stages of odontoidectomy. Despite the plastic surgery,
there is always a risk of cerebrospinal fluid leakage in
the postoperative period, which we recorded in one out
of five (20%) patients of the study group, and which is
comparable with literature data, where the frequency of
such complications is approximately 2-20% (in an average
of 6%), while the incidence of meningitis is on average 4%
[28, 49, 54, 60, 89]. Such a high incidence is associated with
the peculiarities of reconstruction of the osteodural defect
in the CVJ area and clivus due to the size of the defects,
the pronounced flow of cerebrospinal fluid, the absence of
supporting structures, and the influence of gravity [92, 96].
In transoral surgery of the invaginated odontoid process,
the incidence of cerebrospinal fluid leakage averages 1%,
as well as that of meningitis, which is due to layer-by-layer
suturing of the posterior wall of the nasopharynx and the
possibility of more delicate exposure of the cortical plate
of the odontoid process, which, accordingly, reduces the
risk of injury to the DM [89]. The literature presents various
techniques for repairing similar DM defects [1, 20, 23, 26,
and 37]. The main methods of plastic surgery of a bone-
dural defect in this area are a combination of methods of
free transplantation (fat and fascia) and pedicled flaps. The
“triple F" (fat, fascia, and flap) technique is mainly used
[94, 97, 98]. Currently, as a rule, plastic repair is applied
using a mucoperiosteal graft from the nasal septum and
a graft formed from the posterior pharyngeal wall with or
without autofat and autofascia. It is also possible to suture
the posterior pharyngeal wall, which, of course, is more
convenient to perform under conditions of microsurgical
transoral approach.

According to the literature, extracranial complications
after transoral odontoidectomy are most often cardial and
pulmonological ones, which is mainly associated with
tracheostomy and initial respiratory disorders [89, 99]. In
the series described by us, similar complications were also
registered in the form of pneumonia, which occurred in one
case from each group of patients.

Stabilization of the craniovertebral junction

It is generally accepted that the removal of the
anterior semi-ring of vertebra C, and the odontoid process
of vertebra C, leads to instability of the atlanto-axial
articulation, requiring internal or external fixation [72, 75,
and 100]. Menezes and VanGilder noted in their work that
72% of 72 operated patients after odontoidectomy developed

91



52

ORIGINAL STUDY ARTICLES

postoperative CVJ instability, which required posterior
stabilization in a series of their patients (72 patients) [101].
The same data were also provided by Dickman on the
experience of treating 28 patients, where in 70% of cases,
stabilizing surgeries were required after resection of the
odontoid process [102, 103].

In the absolute majority of cases, standard 0SD is
performed either before anterior decompression or after
it [15, 26, 29, 37, and 104]. In some cases, C,~C, fixation
is performed [20, 27, and 31]. At the same time, Chang
et al. in a retrospective series of patients who underwent
anterior odontoidectomy and various options for posterior
stabilization (0SD with C-C,-C,, fixation, 0SD with C,—
C,, fixation, that of C—C, only), using their algorithm (a
triangle including the lower clivus point, posteroinferior
point of the C, vertebral body and the point of the
odontoid process closest to the trunk), noted that the best
decompression results are achieved in those who undergo
occipitocervical stabilization with the inclusion of C,-C,
segments [103].

An analysis of literature reveals the development of
anterior stabilization methods that are not inferior in their
effectiveness to the posterior one, which enables to perform
the single-staged surgery, without turning over [103, 106—
1091. A technique for anterior stabilization of the CVJ using
a bone autograft has also been described [110]. To avoid
the CVJ destabilization after odontoidectomy, some authors
suggest removing the odontoid process without resection of
the anterior semi-ring of the C, vertebra by intraoperative
repositioning of the head [41, 46, and 59]. Stabilization can
also be omitted during fusion of the posterior semi-ring of
the C, vertebra and the occipital bone [32].

Study limitations

» Impossibility to trace catamnesis in all patients due to
their unavailability

+ No randomization of approach choice

+ Large time scatter between the start and end of the
enrollment of patients

CONCLUSION

Currently, the endoscopic transnasal approach is
gradually replacing the transoral approach in a number
of patients who require anterior odontoidectomy. At the
same time, the analysis of literature data highlights the
development of this technique, considering an increasing
number of aspects of surgical treatment, including
optimization of the size of the surgical field, attempts
to perform C-preserving surgeries, and determination
of a sufficient amount of trepanation of bone structures.
However, unequivocal indications for the use of transoral
or transnasal approach are not currently defined. Such
indicators as nasopalatinal and nasoclival lines are used,
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but in most cases, the choice of approach depends on
the equipment of the clinic and the skills of the surgeon.
Nevertheless, the analysis of literature over the past 20
years shows a gradual shift in the emphasis of surgical
treatment of patients with basilar impression toward
minimally invasive techniques that can reduce the
incidence of postoperative complications, shorten the
patient’s stay in the hospital and reduce the frequency of
stabilizing surgeries, which can significantly improve the
quality of life of patients due to the absence of impaired
mobility of the cervical spine. In our opinion, a promising
field could be the development and implementation of a
method for simultaneous anterior stabilization during
endoscopic transnasal odontoidectomy using autografts or
allomaterials.
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AHHOTALIUA

O6ocHoBaHMe. Ha cerofHsAWHWA AeHb B MeAuUMHE, B TOM YMCNE B HEWpOXWPYPriM, CUCTEMHOE YrpaBfieHWe pUCKaMM
LNS YNyULLEHWs KayecTBa JieYeHus ABNseTCA 0AHOM U3 Hanbonee aKTyanbHbix 3afay. K KloYeBbIM MHAMKATOpaM KayecTBa
NeYyeHnsl B HEMPOXMPYPrM OTHOCAT XapaKTEPUCTUKW €ro UCX0L0B, CTPYKTYPY M YMCIIO OCOKHEHMIA.

Lenb. Chopmynuposatb Haubonee KpaTKoe M B TO e BPeMSA MOJHOLEHHOE OMpefesieHne NOHATUS «OCNOXHEHWE» U pas-
paboTaTb KnaccUPUKALMOHHYI0 CXEMY, NO3BONAIOLLYIO B MaKCUMaIbHOW CTEMEHU YUMUTbIBATb OCNOMHEHUS Y HEMPOXUPYPIU-
YECKWX MaLMEeHTOB.

Martepuans u Metoabl. OnpeseneHne HEMPOXUPYPIMUECKOTO OCOXHEHUS Bbino cdopMynMpoBaHo Kak Jitloboe HexenaTenb-
HOe HerpeAHaMepeHHOe OTKIIOHEHME OT MAeanbHOro TeYeHUs NMPOLLECca JieYeHUs NaLMeHTa ¢ HelipoXMpypryecKoi naTeno-
rveit. B nccnepoBanue Bbinv BKIOYEHBI NaLUMEHTHI, ONEPUPOBaHHbIE MO MOBOY HEMPOXMUPYPrudeckon natonorum B LieHTpe
Helipoxmpyprm (Mockea) ¢ sueaps 2019 no aexabpb 2020 roga. [ina peructpaumm HebnaronpusTHbIx cobbiTHii bbina co3aa-
Ha 3NeKTPOHHas basa faHHbIX, KyAa BHOCUAM MHdOpMaLMIo 060 BCeX HEMPOXMPYPTUYECKUX OCTIOKHEHMSIX.

Pe3ynbtathl. Ha ocHOBaHUW aHanu3a eerofHbIX 0TYETOB JieuebHbIX M AMarHOCTUYECKMX NoApa3feNeHuid ycpegHEHHas Ya-
CTOTa pa3BMTUA OCNIOXHEHWI cocTaBuna 25-29 Ha 1000 onepaumin (2,5-2,9%). M3yueHue HEMPOXMPYPIUYECKUX OCIOKHEHWI
M03BOJSIUIO CTPYKTYpUPOBaTb 00LLME NapaMeTpbl, UMEIOLLME KITIOYEBOE 3HAYEHME [UI PEMUCTPaLMM M aHau3a HeMpoXupyp-
TUYECKMX OCNOXHEHWUH, U CHOPMYNMPOBATL OPUrMHANBHYI0 KNAaCCUDUKALMOHHYIO CXEMY, UCMONb30BaHWe KOTOPOI LaET BO3-
MOXKHOCTb Y4eCTb 6ONBLUMHCTBO NO3ULMHA, CBA3AHHBIX C PA3BUTMEM OCIIOXHEHMIA W, COOTBETCTBEHHO, UX aHaNU30M.
3aknoyeHne. Ha ocHoBaHMM aHanM3a AaHHbIX JUTEpaTypbl, CepUM AUCKYCCUIA BHYTPU coobLuecTBa Helipoxmpypros W cob-
CTBEHHOr0 OMbITa Mbl NPEAJIOKUAN OMpefeneHne TepMUHA «HEMPOXMUPYPTUYECKOE OCTIOKHEHWME» M MOAX0[, K perucrpaLmm
ocnoxHeHui. C nomoLubto pa3paboTaHHom KiaccUdUKaLMOHHOM CXeMbl BO3MOKHO MONy4MTb 0ObEKTHUBHbIE AaHHbIE U MPOBO-
[MTb [JOKa3aTeNbHbIA aHanu3, No3BOJIAOLLMIA OLEHUTb OCNIOMHEHUS KaK pe3ynbTaT MPUMEHEHUs CUCTEMbI KOHTPOJIS Ka4ecTBa
NeYyeHns NYTEM NOMTyYeHUs! MaKCUMaIbHO NOJTHO0 00bEMA aHHbIX 00 OCNOXHEHUAX B HEMPOXMPYPrUYECKOH KITMHMKE.

KnioueBble cJi0Ba: HeMpOXUPYpruvecKmne OCNOMKHEHUS; KNacCMUKaLMsA OCNOKHEeHWH; KnaccuMKaLMOHHasA cxema
OCNOXKHEHUI; HebnaronpuATHbIE COBLITUS.
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ABSTRACT

BACKGROUND: Currently, in medicine, including neurosurgery, systemic risk management to improve treatment quality is
one of the most urgent tasks. The key indicators of treatment quality in neurosurgery are the characteristics of its outcomes,
structure, and number of complications.

OBJECTIVE: To formulate the most concise and complete definition of “complication” and develop a classification scheme that
allows the maximum consideration of complications in patients with neurosurgical problems.

MATERIALS AND METHODS: A neurosurgical complication was defined as any unwanted, unintended deviation from the
ideal course of the treatment process for a patient with neurosurgical pathology. The study included patients operated on
for neurosurgical pathology at the Center for Neurosurgery (Moscow) from January 2019 to December 2020. To record all
complications, an electronic database was created, where information about all neurosurgical complications was entered.
RESULTS. Based on the analysis of annual reports of medical and diagnostic departments, the average incidence of
complications was 25-29 per 1000 operations (2.5-2.9%). The study of neurosurgical complications made it possible to
determine the general parameters that are of key importance for the registration and analysis of neurosurgical complications
and formulate an original classification scheme, and its use makes it possible to consider most of the factors associated with
complications and, accordingly, their analysis.

CONCLUSION: In the literature analysis, a series of discussions within the neurosurgical community, and our experience,
we proposed a definition of «neurosurgical complication» and an approach to registering complications. With the help of
the proposed classification scheme, we could obtain objective data and conduct evidence-based analysis, which makes it
possible to evaluate complications using a treatment quality control system by obtaining the most complete amount of data on
complications in a neurosurgical clinic.

Keywords: neurosurgical complications; classification of complications; classification scheme of complications; adverse events
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BACKGROUND

Systemic risk management to improve the quality of
treatment is one of the most urgent tasks in medicine,
especially in neurosurgery. The key indicators of the quality
of treatment in neurosurgery include the characteristics of
its outcomes and the structure and number of complications.
The advantages of using a single structured approach for
analyzing these indicators are obvious. These advantages
are due to the ability to impartially assess the probability
of complications when using different surgical technologies,
the ability to compare various surgical technologies in terms
of the incidence of complications, the ability to create a
reasonable prognosis for the development of complications,
the ability to have a rational discussion with the patient about
the risks and outcomes of treatment, the ability to conduct
a comparative analysis of the treatment results in various
clinics, entities, and regions, and the ability to generate one
of the key sections of the specialized (neurosurgical) register.

In the registration and analysis of neurosurgical
complications, the lack of unified terminological concepts
approved by the professional community is the most
significant problem. Currently, the concept of “complication”
in neurosurgery has no clear definition, which gives rise
to discussions about what is considered a complication
of surgical treatment and what is its consequence. These
inconsistencies do not allow an unequivocal comparison
of adverse outcomes, complications, and consequences of
surgical treatment [1].

Nowadays, it is practically impossible to comparatively
analyze complications at different time intervals in one
or more medical institutions due to the lack of a unified
standardized system for registering complications.
Furthermore, it is important to consider almost exclusively
postoperative complications or complications directly related
to surgical intervention when assessing the outcomes and
quality of treatment, while complications can also potentially
be associated with diagnostic procedures, pharmacotherapy,
and the unfavorable course of concomitant diseases.
Additionally, although the proportion of these complications
is significantly less, they contribute to the efficiency of
the diagnostic and treatment process, whether it is the
preoperative period, the time of the immediate surgical
procedure, or the postoperative course in the early and long-
term periods.

These factors often lead to a situation where professionals
underestimate the significance of a complication or deny its
presence, using nonspecific terms such as “mild” or “primary”
when describing an adverse event.

Thus, this study aimed to formulate the most concise and
complete definition of the concept of “complication” and to
develop a classification scheme that can be used to consider
complications in neurosurgical patients to the fullest extent.

An analysis of the literature enabled us to identify a
significant number of studies that contributed to the study

T.30, N2 1,2023

DOI: https://doiorg/10.17816/VT0340878

BecTHwK TpaBMaTonoriv 1 opToneami uM. HH. Mproposa

of the problem of surgical complications and, at the same
time, a wide variety of terminological concepts that define
complications. Sokol and Wilson considered a complication
as “any unwanted, unintended, and direct result of a surgery,
affecting the patient, which would not have occurred if the
surgery course had been as proper as could be reasonably
expected.” However, the authors admitted that the
presentation of each adverse event as a complication is quite
subjective [2].

Houkin et al. presented a different approach, discussed
the term “adverse events,” and characterized adverse events
as any events that resulted in longer hospital stays than
expected, all events requiring additional treatment, and all
events leading to deficiency or deterioration (temporary or
permanent) in patients, which occurred after the procedure,
even if they were unavoidable due to the underlying disease.
Thus, according to the authors, the designation of adverse
events most probably corresponds to what we see through
the patient’s eyes [3]. In this regard, it is advisable to consider
any adverse event as a complication without highlighting the
possible “consequences” after neurosurgical care.

Martin et al. reported 10 criteria that should be considered
in the report on complications, used to describe fully adverse
events that occurred (Table 1) [4].

In the last decade, several complication classification
schemes have been proposed for use in neurosurgery.
However, they tended to focus on scoring specific complications
[5]. In 1992, Clavien et al. published a classification of general
surgery complications based on four gradations of their
severity [6]. Terminologically, the authors divided all adverse
events into complications, failure to achieve the treatment
goal, and consequences. The authors defined “complication”
as any unforeseen deviation from the normal course of the
postoperative period, including asymptomatic complications
such as arrhythmia or atelectasis. The authors considered
“consequence” as a condition that inevitably arises after the
surgery as a natural reaction (e.g., the inability to walk after
amputation of the leg). Finally, “failure to achieve the goal of
treatment” was defined as a condition where complications
or adverse events did not occur, but the initial goal of the
surgery (treatment) was not achieved (e.g., residual tumor
after surgery). This work demonstrated an attempt to formally
define the concept of “complication,” highlighting it among
other pathological conditions.

Later, Dindo et al. modified this classification by
introducing a 5-level system with several sublevels,
focusing primarily on the treatment type required when a
complication occurs [7]. Furthermore, Lichterman defined
“complication” in craniocerebral injury as “a pathological
process secondary to the trauma of the brain and its
covering. It is not always present but can occur under
the influence of additional exogenous and endogenous
factors” [8]. This definition can be considered applicable
to other neurosurgical pathologies. However, since the
pathophysiology of many complications has not been fully
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Table 1. Criteria for describing the occurrence of an adverse event
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Ne Criteria |

Requirements

1 Data collection

2 Duration of the follow-up period

3 Outpatient stage

4 Definition of complications

5  Lethal outcomes with causes indicated
Incidence and total number of

6 . X

complications determined
7 Procedure (surgery)-specific
complications included
8  Complication severity assessment used
9  Data on the duration of hospitalization

10 Risk factors included in the analysis

Pro- or retrospective nature of data collection

The report describes the moment of the occurrence of complications
(in the first 30 days after discharge or during the initial hospitalization)

Comeplications identified after discharge should be included in the analysis

The report must contain at least one definition of a complication with its specific

criteria

The number of patients deceased in the postoperative period is recorded along with

the cause of death

The number of patients with complications and the total number of complications are

recorded

One of the classifications designed to assess the severity of complications

(including major and minor) should be used

The report contains information on the duration of stay in the clinic of patients

with complications

Risk assessment (indicated tools for risk assessment)

studied, the problem of underestimating their consequences,
even with the formal definition of complications, is
significant for the patient and the clinic [1].

Furthermore, alternative approaches to the classification
of complications have been reported. In 2001, Bonsanto
et al. standardized common adverse postoperative events
in neurosurgery and divided them into complicated
postoperative period, neurosurgery-associated complications,
and nonsurgical complications [9]. The authors adapted
their complication classification system specifically for
neurological diseases but could not account for the severity
of each adverse outcome.

In 2009, Houkin et al. published the results of a study
where adverse events were classified based on predictability
and the possibility of their prevention [3]. In 2011, Landriel
Ibafez et al., for the first time in neurosurgery, attempted to
create a systemic specialized classification of complications.
The authors defined any deviation from the normal course of
the postoperative period within 30 days as a complication.
They considered nonsurgical complications as adverse events
not directly related to the surgery or surgical technique (e.g.,
pneumonia, gastrointestinal bleeding, and genitourinary system
infections) [10]. However, this classification has not become
widespread, and its potential universality has been subjected
to evidence-based criticism in the professional community [1].

Furthermore, Gozal et al. proposed the classification of
neurosurgical complications based on understanding the main
causes of adverse events [5]. This complication scheme was
developed based on the authors’ previous work on morbidity
in endovascular surgery. Adverse events were prospectively
pooled for all neurosurgical procedures performed at their
academic tertiary medical center over one year into five

DOI: https://doiorg/10.17816/VT0340878

subgroups: reading errors, procedural errors, technical
errors, estimation errors, and critical events. A total of 115
neurosurgical complications were detected and analyzed
during the study period. Almost 50% of the complications
were critical, and technical errors accounted for approximately
one-third of all complications. Among the neurosurgical
specialties, the number of complications recorded in vascular
neurosurgery was the highest (36.5%), followed by those in the
spine and peripheral nerves (21.7%), neurooncology (14.8%),
craniocerebral injuries (13.9%), general neurosurgery (12.2%),
and functional neurosurgery (0.9%).

MATERIALS AND METHODS
Study design

This was a prospective observational study.

Eligibility criteria and conditions

All patients hospitalized at the Center for Neurosurgery
(Moscow) from January 2019 to December 2020 who had
adverse events during hospitalization and in the postoperative
period were included in this study.

Methods for assessing target indicators

Up to 10 thousand surgeries in all fields of neurosurgery
are performed annually at the N. N. Burdenko National
Medical Research Center for Neurosurgery, which makes
the center a unique place for registration, structuring, and
analysis of neurosurgical complications.

A neurosurgical complication was defined as any adverse
unintended deviation from the ideal course of the treatment
process for a patient with neurosurgical pathology. A
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Categories of studied postoperative complications

T

Surgical
(associated with surgery)

« Neurological disorders

« Postoperative hematomas requiring revision

» Infectious complications (meningitis and surgical
site infections)

« Cerebrospinal fluid leak of the wound

« Wound failure

* Acute cerebrovascular event

+ Others

Nonsurgical
(not directly related to surgery)

* Pulmonary artery thromboembolism
« Acute coronary syndrome

« Severe allergic reactions
 Bedsores

Fig. 1. Primary categories of studied complications

database was created to register complications, where
employees entered all adverse events that occurred in the
departments. At the initial stage, obvious adverse events
arising during treatment were selected for registration, which
were classified as surgical and nonsurgical (Fig. 1).

The staged implementation of the system for registering
and analyzing complications included creation of a working
group for assessment and analysis of complications,
studying previous experience in registering complications,
identification of the main groups of complications, and
creation of a database on the web platform (“redcap”);
collection and processing of data and identification of the
advantages and disadvantages of the approach; preparation of
reports, discussion of results, and forming their presentation;
development of a definition and classification scheme for
neurosurgical complications; and informatization.

Statistical analysis

Data collection was performed using a specialized clinical
data management system REDCap. Quantitative indicators were
analyzed using descriptive statistics tools. The distributions
of categorical variables were presented as percentages, and
those of continuous quantitative variables were presented as
average values. Statistical hypothesis testing for differences
between groups with and without complications was performed
using the nonparametric Mann-Whitney test for continuous
quantitative variables and the y? test and Fisher’s exact test for
categorical variables. However, their results are not presented
in this paper due to the small number of cases in the group
of complications, the heterogeneity of their structure, and the
impossibility of providing an acceptable statistical power of
tests. Thus, we presented only point estimates.

RESULTS AND DISCUSSION
Study object

Patients with neurosurgical pathology who had
complications during treatment were included in this study.

DOI: https://doiorg/1017816/VT03408/8

Primary study outcomes

The analysis of annual reports of medical and diagnostic
units from 2019 to 2020 showed that the average complication
rate was 25-29 per 1,000 surgeries (2.5%—-2.9%). The ratio of
the incidence of the main types of registered complications
is shown in Fig. 2. The largest proportion of complications
was represented by infectious processes (associated or
nonassociated with surgical intervention), an increase in
neurologic deficit, postoperative bleeding (hematoma), and
cerebrospinal fluid leak.

Indirect signs of a complicated course were also
considered when analyzing adverse events, which were

4,9%
6,8%

7,8%

3,9%

6,3%

| Infectious complications @ Pulmonary
B Postoperative hematoma thromboembolism (PTE)
(bleeding) @ Impairment of the function
I Cerebrospinal fluid leak of organs and systems
of the wound O Infectious complications
@ Wound failure (nonsurgical)
@ Neurological disorders O Others

W Hydrocephalus

Fig. 2. The frequency ratio of the main types of complications
studied.

Note. n/o — postoperative, TIJIA — pulmonary embolism.
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19%

7%

34%

B The second stage of treatment @ Revision/hematoma
B Meningitis O Osteomyelitis/graft
@ Wound suppuration infection/shunt infection
@ Cerebrospinal fluid leak O Complications
(without surgery) (graft mobility, tumor cyst,
| Cerebrospinal fluid leak and hydrocephalus)
(revision) @ Exacerbation

of concomitant pathology,
ARVI

@ Unreadiness for surgical
treatment in the initial
hospitalization

@ Suspicion of a complication
after surgery =>
hospitalization

Fig. 3. Ratio of leading causes of readmissions.
Note. OPBW is an acute respiratory viral infection.

characterized, in particular, by the duration of the patient’s
stay in the hospital, repeated hospitalizations within 30 days
(Fig. 3), and unscheduled transfers to the resuscitation and

2,9%

2,2%
0,7%

5,8%
2,2%

Meningitis/abscess/sepsis
Depression of consciousness/neurologic deficit
Respiratory failure

Pulmonary thromboembolism (PTE)
Hormonal homeostatic disorder

FEO0O0O @M

Fig. 4. The frequency ratio of the main causes of transfers to the ICU.

Note. T3JTA — pulmonary embolism.

00l https://daiorg/10.17816/VT03408/8

intensive care unit (ICU). The proportion of surgical patients
with a longer hospital stay than planned was 28.9%-30.9%,
and the proportion of patients with repeated hospitalizations
was 2.9%-3.3%.

Unscheduled transfer from the clinical department
to the ICU was one of the important indicators of the
complicated course of the disease. In different years, this
figure was 1.53%-1.69%. The most common causes of
unscheduled transfers included depression of consciousness,
neurologic deficit, intractable fluctuations in blood pressure,
convulsive syndrome of varying severity, and inflammatory
complications (meningitis, abscesses, and sepsis). The ratio
of the frequency of the main reasons for transfers to the ICU
is shown in Fig. 4.

The analysis of the above factors enabled us to structure
the general parameters that are of key importance for the
registration and analysis of neurosurgical complications.
Neurosurgical complications can be defined as any adverse
unintended deviation from the ideal course of the treatment
process for a patient with neurosurgical pathology. This
definition is quite brief but enables us to avoid conditional
assumptions, such as the definition “an adverse, unintended
and direct result of a surgery that affected the patient, which
would not have happened if the surgery had been as good
as possible,” and has a sufficient degree of universality, in
contrast to the definition “a pathological process secondary
to the trauma of the brain and its covering. It is not always
present but can occur under the influence of additional
exogenous and endogenous factors” [1, 2, 8].

A preliminary analysis of the registered complications
showed that, for a complete assessment of them from the
viewpoint of quality and safety of the medical activity, it is
not sufficient to consider only postoperative complications

1,3%
1,3%
2,6%
1,9%

Psychomotor agitation

Blood loss/anemia

Arterial hypertension/hypotension
Convulsions

Others (thrombosis, etc.)

Oo0O0om
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or complications associated with a surgical procedure. The
treatment process starts from the establishment of the
primary diagnosis, which is currently performed mainly at the
prehospital stage. Furthermore, in terms of time parameters,
the patient passes through a series of successive stages:
the prehospital stage, the preoperative period, the surgical
intervention stage, and the postoperative period, including
the early and late time periods. Complications can develop
at each treatment stage, although the probability of their
development and the frequency of registration are different.
Additionally, each treatment stage is accompanied by a set
of required planned or unscheduled invasive or noninvasive
diagnostic procedures and therapeutic measures, which,
in addition to the surgery itself, include other therapeutic
methods, in particular pharmacotherapy, minor surgical
procedures, and in some cases, radiation treatment or
other methods. All these therapeutic effects can also be
accompanied by the development of complications, which
differ depending on the main method, and their complete list
can be very extensive [1].

Surgical intervention is not limited exclusively to the
main neurosurgical support but includes several anesthetic
procedures (intubation, mechanical ventilation of the lungs,
and regional or local anesthesia) and additional actions or
manipulations (punctures of central or peripheral vessels,
catheter insertion, venesection, and others), each of which
may be the cause of certain adverse effects or complications.

A developed complication of varying severity has or may
have an impact of varying degrees of significance on the
course of the underlying process or concomitant disease,

T.30, N2 1,2023
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which may require a change in the standard treatment
regimen and the use of additional techniques, including
surgical interventions or their repetition, which may require
the use of various forms (emergency or elective) and types
(outpatient or inpatient) of medical care depending on the
nature and the severity of complications.

When analyzing and structuring complications, the result
of its development is one of the most important indicators,
which is characterized by varying degrees of harm to the
patient’s health and life-threatening or fatal outcomes.
Finally, it is necessary to provide a list of various diseases
or pathological conditions that can lead to an adverse or
unintentional deviation from the ideal treatment course to
simplify the registration of complications. The list of these
diseases includes the main organs and systems of the body
and considers both pathogenetically similar and intercurrent
conditions. The summation of all the listed factors and
conditions enabled us to formulate an original classification
scheme, making it possible to consider most of the positions
associated with the development of complications and,
accordingly, their analysis. A general view of the classification
scheme is shown in Fig. 5.

This scheme seems unnecessarily complex and
overloaded with unequal factors. However, considering
the current level of digitalization and the state of the art of
medical information systems, it involves the use of individual
items in digital form by adding coding, which enables us to
obtain a unique code for each patient in case of an appropriate
directory and computer processing, considering the presence
of a specific factor for each section of the classification, as

Requiring emergency medical treat

+

COMPLICATIONS

——7nr-= Requiring elective care

[ REQUIRING OUTPATIENT CARE ]ﬁ REQUIRING INPATIENT CARE ]

RELATED TO MAIN DISEASE

-
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Fig. 5. Classification scheme for neurosurgical complications.
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well as encrypting and decrypting this code during computer
processing. The proposed coding of temporary, pathogenetic, CONCLUSION

therapeutic, organizational, and resulting factors in the The analysis of the literature revealed a series of dis-
analysis of complications is shown in Tables 2 and 3. cussions in the neurosurgical community. Based on our own

Table 2. The list of factors that need to be taken into account in the development of complications, and their coding

Category designation Type of complication

According to the surgical intervention

I Surgical (indicating the intervention/procedure code*)

Il Nonsurgical

According to the time of occurrence and development

Preoperative
Intraoperative

Postoperative early

- W o1 >

Postoperative late”*

According to the degree of harm to health

Temporary harm to health requiring supplementary treatment
Temporary harm to health requiring hospitalization or its prolongation
Permanent harm to health

Life-threatening condition requiring resuscitation

*kkkk Death

According to the association with the pathological process

Associated with underlying diseases
Associated with comorbidities

Related to the diagnostic procedure

o< ™ Q

latrogenic

According to the required type of medical care

AMB Requiring outpatient treatment

HOS Requiring inpatient care

According to the required form of medical care

EM Requiring emergency medical assistance

PL Requiring routine medical care

According to the nature of changes in the plan (scheme) of the treatment process

1 Requiring changes in the standard course of surgical intervention
Not requiring changes in the standard course of surgical intervention

Requiring a change in the pharmacotherapy regimen

2

3

4 Requiring intensive therapy

5 Requiring surgical procedures

6 Requiring surgical intervention

7 Requiring repeated surgical intervention

8 Requiring readmission

Note. * — code of intervention (manipulation) in accordance with the order of the Ministry of Health of Russia N 804n of October 13,
2017 «On approval of the range of medical services», ¥ — early postoperative complications (the first 7 days after surgery), # — late
postoperative complications (later than 7 days after surgery).
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Table 3. List of conditions considered as complications in the neurosurgical clinic

Pcr(;r(;ra‘;y SysteoTlé:O:::i?:;iz;sgroup Seccoodr::;ry List of syndromes and diseases (conditions)
a_ Nervous system
al Edema and swelling of the brain
a2 Hemorrhagic stroke
a_3 Ischemic stroke
a_k Transient ischemic attack
a_b Hemorrhage into the tumor
a_b Hematoma in the tumor bed
a_/ Subdural hematoma
a8 Subdural hematoma
a_9 Hydrocephalus
a_10 Cerebrospinal fluid leak
a_11 Meningitis
a_12 Epileptic syndrome
a3 Emergence or increase in neurologic deficit, which was not
predicted before surgery
a_13.1 Transient disorders
a_13.2 Persistent disorders
a_l4 Positional neuritis of the peripheral nerve
b_ Cardiovascular system
b_1 Acute coronary syndrome (myocardial ischemia)
b 2 Myocardial infarction
b_3 Stenosis or thrombosis of the main artery
b_ Stenosis or thrombosis of the peripheral artery(s)
b_4 Central vein thrombosis
b_5 Thrombosis of peripheral veins
c_ Respiratory system
c1 Nasal hemorrhage
c? Tongue necrosis
c_3 Tracheoesophageal fistula
c 4 Lung atelectasis
c5 Pneumothorax
c_b Hydrothorax
c_7 Pleurisy
d_ Digestive system
d_1 Bleeding from the esophagus veins
d_2 Gastric hemorrhage
d_3 Intestinal bleeding
d_4 Perforation of the stomach (duodenum)
d_5 Intestinal perforation
doé Intestinal obstruction
d_7 Acute biliary tract obstruction
d_8 Acute (toxic) hepatitis
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Table 3. Table ending

F::r;r;z;y SysteoTi:o:::ilti):astiz;sgroup Sec(;odI}:;ry List of syndromes and diseases (conditions)

d_7 Hepatic insufficiency

e_ Urinary system
e_1 Pyelonephritis
e 2 Cystitis
e 3 Acute urinary retention
e_b Injury of the urethra
e_b Renal failure
e b Anuria

f_ Endocrine system
f1 Electrolyte metabolism disorder
f2 Diabetes insipidus
f3 Decompensation of diabetes mellitus
f 4 Adrenal insufficiency

g_ Sensory system
g_1 Positional trauma of the eye bulb
g2 Sympathetic inflammation of the eye bulb
g_3 Visual impairment
g_1 Necrosis of the concha of the auricle
g_2 Hypacusia (anacousia)
g_3 Hyposmia (anosmia)

h_ Immune system
h_1 Local allergic reactions
h_2 Quincke's edema
h_3 Bronchospasm
h_4 Anaphylactic shock
h_5 Graft (implant) rejection

i Complex of soft tissues and bone structures
i1 Soft tissue necrosis
i2 External hemorrhage from soft tissues
i2 Hemorrhage from soft tissues with hematoma formation
ik Positional soft tissue compression
i5 Soft tissue burn
i6 Osteomyelitis
i7 Bone graft resorption

k_ General complications
k_1 Sepsis
k 2 Multiple organ failure
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OPUTHATTBHBIE VICCTIE JOBAHNA

experience, we proposed a definition of the term “neurosurgi-
cal complication” and an approach to registering complica-
tions. A classification scheme was proposed to systematize
the data on registered complications, which considers most
of the factors in the development of complications in the
neurosurgical clinic. One of the advantages of the proposed
classification is the unification of recorded complications to
obtain objective data and conduct evidence-based analysis,
which enables us to evaluate complications because of the
application of a treatment quality control system by obtain-
ing a complete amount of data on complications in the neu-
rosurgical clinic, regardless of the number of beds, region,
amount of care provided, and its specialization. The system
is not closed and can be supplemented, if necessary, with
additional lines in any section. Furthermore, the expected
possibility of its use in a medical information system based
on relevant reference information makes the process of reg-
istering complications and their subsequent analysis much
less labor-consuming.
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W3MEHEeHWU NO3BOHOYHUKA C UCMOJIb30BaHUEM
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H.W. Ceprees, .M. Kotnsapos, B.A. Conoakun
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AHHOTALIMA

060cHoBaHue. [py 0OHapyEHWUM 04aroBbIX U3MEHEHMWI B KOCTAX BPAY-PEHTIEHOO0N JOMKEH UCKNKOUMTb UK NOATBEPAUTL
HalMuyMe MeTacTaTMyecKoro Xapakrepa MmopaeHus.. XoTs CeMWUOTMKa MeTacTaTUyecKux M HeOHKONIOrMYECKUX U3MeHEeHMIt
Mo AaHHbIM MarHUTHO-pe3oHaHcHoW ToMorpadum (MPT) focTaTo4HO M3BECTHA, HA MPAKTMKE MOTYT BCTPeYaTbCs PasfinyHble
COYETaHWUA CUTHaNbHbIX XapaKTePUCTUK, OTPAAOLLME TEYEHUE XPOHUYECKUX NapasiieNibHbIX MPOLECCOB, 3HAYMTENbHO 3a-
TPYLHAOLWMX UHTEpNpeTaLyio. Vcnonb3oBaHne METOL0B KOMMBIOTEPHOIO aHanu3a u3obpaxeHuii UMeeT bonbluve nepcnek-
TUBbI M CMOCOBHO NOBBICUTbL AMArHOCTUYECKYH0 TOYHOCTb CTAHAAPTHBIX METOA0B BU3yanu3aLuy.

Lienb. MoBbICMTb TOYHOCTb AUArHOCTMKM PEHTFEHONIOMMYECKUX 3aKITIOYEHUIA 04ar0BbIX M3MEHEHWUH NMO3BOHOYHMKA C MOMOLLbH
LO0MNOJTHATENBHOM OLLEHKW M30BpaXeHWn anroputMamMmn KOMMbIOTEPHOTO aHau3a.

Martepuansl u MeToabl. 06cnegoaHbl 30 naumeHToB, 15 U3 KOTOpbIX — € MeTacTaTUMECKUMM U3MEHEHWUAIMU B KOCTAX BCeS -
CTBME paKa MOJIOYHOM Xene3sbl U eweé 15 — ¢ 04aroBbIMU U3MEHEHMAMM B KOCTSX HEOHKOOrM4YecKoi npupoasl. Komnbio-
TePHbI aHanu3 04aroBbIX M3MeHeHWI Tes N03BoHKOB nposefiéH no T,BU, T,BW, STIR MPT-nocneposatensHocTaM. [ing KoM-
NbIOTEPHOr0 aHanKu3a UCMosb30Bau OMepaTop COXHOCTU M306paxeHusa ApLiena, rMCTOrpaMMHOe pacnpefieneHue SpKOCTeN.
Pe3ynbtatbl. YcTaHoBMEHbI OCHOBHbIE AMddepeHLManbHble NOKa3aTeNn A1 FeMaHTMOMbI, YCIOBHO-HOPMAabHBIX Y4aCcTKOB
KOCTHOrO Mo3ra W MeTacTatuyeckux o4aro. Onepatop CnoXHOCTM u30bpaxenni Apuena ois reMaHromsl coctasun ~0,07,
ansa MetactasoB (mts) — ~0,05, ans nossoHka — ~0,04. [ucTorpaMMHbIN onepaTop APKOCTel ANA reMaHrMoMbl COCTaBUN
~1,12, pna mts — ~0,94. Otnnume noxasateneit Mexay coboii okasanocb paBHbIM oKono 20-25% Mexay reMaHruomon
M KOCTHbIM M03roM U 35% — Mexay mts ¥ KOCTHbIM MO3roM, YTO No3BonseT IQ(EKTUBHO UCMOb30BaTh NePeYNCIEHHbIE
MoKa3aTenu BMeCTe C ipYruMuU MapKEpaMmu.

3aksnitoueHue. MonyyeHHble B paboTe ¢ NOMOLLbK PaAMOMUMYECKOTO aHanM3a Kputepun auddepeHLManbHoi LUarHOCTURM
MoKa3anu 3HauMMble pasfinunsa MeX Ay 04aroBbIMU M3MEHEHWUAMM B NMO3BOHKaX pasnnyHon atuonorun. C MaTeMaTuyeckon
TOYKM 3PEHUS OHU HOCAT PeKOMEHAATeNbHbIN XapaKTep, a B LEHTPe CUCTEMbI MPUHSATUA PELLEHUA OCTAETCA BpaY C ero
OMbITOM.
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Differential diagnosis of focal changes in the spine
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ABSTRACT

BACKGROUND: If focal changes in the bones are detected, the radiologist must exclude or confirm the presence of a metastatic
lesion. Although the semiotics of metastatic and non-oncological changes according to magnetic resonance imaging (MRI)
data is well known, in practice, there may be various combinations of their characteristics that are influenced by other chronic
diseases and parallel processes, which significantly complicate interpretation. The use of computer image analysis methods
has great prospects and can improve the diagnostic accuracy of standard imaging methods.

OBJECTIVE: To improve the accuracy of diagnosing radiographic findings of focal changes in the spine using additional image
evaluation by computer analysis algorithms.

MATERIALS AND METHODS: Thirty patients were examined, and 15 of them had metastatic bone lesions from breast cancer,
and 15 had focal changes in the spine of a non-oncological nature. Computer analysis of focal changes in the vertebral bodies
was conducted according to T,WI, T,WI, and STIR MRI sequences. For the computer analysis, the operator of the complexity of
the image Arzela and histogram distribution of brightness were used.

RESULTS: The main differential indicators for hemangioma, conditionally normal areas of the bone marrow, and metastatic foci
have been established. The Arzela data image complexity operator was approximately 0.07 for hemangioma, approximately
0.05 for metastases (mts), and approximately 0.04 for vertebrae. The brightness histogram operator was approximately
1.12 for haemangioma and approximately 0.94 for mts. Regarding the difference between indicators, the difference is 20%-
25%, between hemangioma and bone marrow and 35% between mts and bone marrow, which make it possible to effectively
use these indicators together with other markers.

CONCLUSION: The criteria for differential diagnosis obtained using radiomic analysis showed significant differences between
focal changes in the vertebrae of various etiologies. From a mathematical point of view, they are advisory, and the doctor with
experience remains at the center of the decision-making system.
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BACKGROUND

Bone metastases have been reported to occur in
approximately 40% of patients with cancer, with varying
incidences depending on the primary tumor type and location
[1]. Contemporary medical imaging methods, such as multislice
computed tomography, magnetic resonance imaging (MRI), and
positron emission tomography, have high diagnostic efficiency.
However, the variability in the course of bone metastases
determines the advantages and disadvantages inherent in
each method [2, 3]. Modern image analysis algorithms aim
to improve the interpretation of the obtained research results.
Patients’ conditions can be described in various ways and with
varying degrees of detail based on MRI images using different
methods, such as pixel-by-pixel analysis of images for various
pathologies and modalities [4, 5]. Here, several methods can be
selected, which are mainly reduced to certain statistics, namely,
brightness statistics, histograms, and distribution of pixel groups
(i.e., texture). Because of such large variability in values, despite
attempts to systematize and unify the approach, at this stage,
many different methods of analysis often provide contradictory
or doubtful results [6]. Gradually, with the improvement in
the methods of recognizing an object (disease), an increasing
number of signs are included, leading to direct recognition of
objects by a person or a neural network [7, 8].

Therefore, this study aimed to improve the accuracy of
diagnostic radiographic findings of focal changes in the spine
using an additional image evaluation by computer analysis
algorithms.

MATERIALS AND METHODS
Study design

This was a single-center retrospective study. A total
of 30 patients were included in this study. MRI data of the
patients with focal changes in the spine were independently
analyzed by two radiologists with >10 years of experience. If
the conclusions of the radiologists coincided, the results of
the images were divided into three groups (hemangiomas,
metastasis, and normal bone marrow), after which they
were subjected to radiomic analysis with the identification of
features characteristic of each group.

Terms and conditions

MRI images were retrospectively analyzed on the
workstation “P0O Vidar” (Russia). Images were analyzed using
the specialized software “Radiomica Applata” (Germany).
MRI examinations were performed using standard protocols
approved by the Russian Scientific Center of Roentgenology
and Radiology (Moscow).

Methods for assessing target indicators

Research methods
The diagnostic algorithm used MRI from devices from
various manufacturers (Aera, Siemens, Germany; Atlas,
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Canon, Japan) with a magnetic field strength of 1.5 T. All
patients with cancer underwent bone scintigraphy within
the examination protocol. All studies were independently
evaluated by two radiologists with >10 years of experience
to increase the significance.

Analysis methods

The key MRI sequence for radiomic analysis was T,-
weighted images, and T,-weighted images and short tau
inversion recovery (STIR) were used as auxiliary ones.
After image normalization, a pixel-by-pixel analysis was
performed with an assessment of the shape and an analysis
of the histograms of the image brightness distribution [9].
When using these algorithms, sufficient homogeneity of the
object is considered an important parameter. However, this
requirement is strong but not always appropriate for many
applications. Thus, as it should be in diagnostics, especially
in differential diagnostics, additional information about the
object should be included while limiting applicability [10].

On the desktop of “Radiomica Applata” (Germany, a
proprietary design of IT researchers), the object under
study was isolated in the histogram mode, which displays
the frequency of occurrence of brightness graphically in the
grayscale and enables setting the upper and lower threshold
values. For example, when analyzing a hemangioma, if the
corresponding brightness window is taken on the histogram,
poorly distinguishable objects of a homogeneous structure
can be selected (Fig. 1).

As the next extension of the object description,
angiogenesis of breast cancer (BC) metastases was
used, which has an additional property, namely, a chaotic
pathological growth of the vascular network, compared
with normal tissue. This determines the image complexity,
where the object appears to be more chaotic, i.e., less
complex than another, if the sum of boundaries of the parts
of its components is less than that of the other under the
same measurement conditions. The sum of the boundaries
is calculated by the action of the gradient operator on the
image under study, that is, a function of pairs of pixels
(Arzela operator).

For shape recognition and the use of other modalities,
neural networks with the architecture of a multilayer
perceptron were used with an input vector of 100 x 100 [11].
The examples described do not require an analysis of the
separability of the set of training images (Fig. 2).

In other cases, a self-learning Kohonen network was
used for this purpose. The following groups of main images
were taken to train the networks:

 Hemangioma.

+ Normal tissue.

+ Metastases.

Spondylocystitis and areas of fatty degeneration in the
vertebrae or the so-called fat deposits, namely, local focal
changes with a high-fat content in the presence of intact bone
marrow, were used as additional groups.
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Fig. 1. T, tse sag-hemangioma, highlighted with a window on the brightness histogram, which is shown on the right side of the figure.

Intermediate layer

Fig. 2. Multilayer perceptron for recognition in T,.

Note (here and in Fig. 3). hema — hemangioma, mts — metastasis, norm — normal tissue.

Ethical considerations

Ethical approval was waived due to the retrospective
nature of the study.

RESULTS

Participants

The results of the examination of 30 patients with focal
changes in the vertebral bodies of the thoracic and lumbar
spine were included in this study. Of the 30 patients, 15 had
morphologically verified BC with metastatic focal changes in
the bones, and 15 did not have a morphologically confirmed
diagnosis of a malignant neoplasm, and they were examined
due to nonspecific complaints of “pain or discomfort in the
spine.” The most diagnostically indicative foci were used in
the study. In this category of patients, hemangiomas of the
vertebral bodies (n=7) and areas of subchondral edema in
the vertebral bodies (n=5, 3 of them had spondylodiscitis)
were determined. Furthermore, for comparison, areas of
local delimited fatty degeneration of the bone marrow were

D0l https://doiorg/1017816/VT0322858

analyzed (n=5), and areas of unchanged vertebrae were
measured in five patients. A total of 40 measurements were
made in this study.

Primary results

The values of the ratios of light, medium, and dark
intensities were obtained when analyzing the intensities in
the studied objects. Dark sites were defined as microfoci or
the so-called calderas. The ratio of the average brightness
of an object (hemangioma, metastasis, or an area of
conditionally unaltered bone marrow) to the brightness of the
surrounding bone tissue of the vertebral body in grayscale
was chosen as a “histogram” assessment. Table 1 shows
the radiomic analysis results of hemangiomas. Table 2
shows the analysis of BC metastatic foci with the closest
possible clinical characteristics. In the table, microfoci
with brightness significantly higher than the average in
the region of interest were marked in yellow, those with
signal isointense (IS0) to the environment were marked in
red, and areas with reduced intensity compared with the
average were marked in green.
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Table 1. Results of radiomic analysis of hemangiomas depending on the operators used in T,WI sag mode

Description of Rol Arzela Rol Rol caldera Arzela data image Rol/ s_urroundmgs
of the surroundings in gray
Hemangioma-1, T,-sagittal 1.27
Gray 128 Gray 101
Ca 3,1
Hemangioma-1, T,-sagittal, subtotal 1.16
Gray Bv 135
Hemangioma-2, T,-sagittal 1.16
Gray Rv Gray D
Ca 2,2 Ay 0,03
Hemangioma, T,-sagittal 1.1
Gray B Gray Rv 123
Ca 4,5
Fatty degeneration, T,-sagittal 1.07
Gray Rv 132
Hemangioma-2, T,-sagittal - 1.17

The hemangioma manifested itself in increased
brightness compared with normal tissue, with a ratio of
1.11:1.27 in the cases discussed, increased structuredness
(multiple I1SO microfoci), and increased complexity (Arzela)
to normal tissue. Furthermore, cases of fatty degeneration
were reported, the main difference of which, compared
with hemangioma, was the environment. Our parameters
(intensity statistics, pattern complexity, and the presence of
microfoci, which might not be present) did not reflect the
environment and imaging mode (e.g., fat suppression) and
were thus only necessary but insufficient.

BC metastases appeared to be reduced in brightness
compared with normal tissue on a T-weighted image
with a ratio of approximately 0.9 (Table 2). Additionally,

D0l https://doiorg/1017816/VT0322858

a certain increase in image complexity was noted. The
caldera was distinctly elevated and varied from IS0 to
darkened, which is expressed as a percentage of the
total image area. The study results showed that the
main differential indicators of hemangioma, conditionally
normal areas of the bone marrow, and metastatic foci were
established. The Arzela image complexity operator was
approximately 0.07 for hemangiomas, approximately 0.05
for metastases, and approximately 0.04 for vertebrae. The
histogram brightness operator was approximately 1.12 for
hemangiomas and approximately 0.94 for metastases.
The difference between the indicators was about 20%-—
25% between hemangiomas and bone marrow and 35%
between metastases and bone marrow. Therefore, these




ORIGINAL STUDY ARTICLES

Vol. 30 (1) 2023

NN. Priorov Journal of Traumatology and Orthopedics

Table 2. Results of T,WI radiomic analysis of breast cancer (PM}) metastases

BC metastasis 1 0.915
Gray B

BC metastasis 2 0.965

BC metastasis 3 0.945
Gray Rv

BC metastasis 4 0.88

BC metastasis 0.98

indicators can be effectively used together with other
markers.

Figure 3 shows the result of object recognition from
Fig. 1. The Arzela value was superior to that of the “normal”
adjacent tissue (leftmost image), which is typical for a
hemangioma. Additionally, the ratio of average intensity
to “normal” tissue, equal to 1.15, was characteristic of
hemangioma. The conditional probabilities of identifying
the object were indicated, from which the hemangioma

Ba 0,03

Gray By 1606

Gray Do 143

was recognized, with a conditional probability of 0.9 in
shape.

Furthermore, as a control measure, the same parameters
in the STIR MRI sequence were analyzed, which is considered
an important diagnostic component in the differential diagnosis
of focal changes in the spine. Here, the hemangioma also
manifested itself to be brighter than normal tissue, with a
ratio between 1.02 and 1.24 in the cases under consideration.
The increased structuredness and increased complexity of the

=

hema=0, 90
spon=0,02
norm=0,03

Fig. 3. The results of the analysis of hemangioma by the Artzel drawing complexity operator.
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Fig. 4. MRI of the lumbar spine in the sagittal projection.
T,WI, degenerative-dystrophic changes in a patient without an
oncological history. a) Zones of heterogeneous subcortical edema
are determined in the bodies of the vertebrae L, L, against the
background of a herniated disc. b) In the STIR mode, the severity
of edema appears to be reduced in relation to T,WI due to areas of
fatty degeneration and subcortical sclerosis.

Arzela operator in relation to normal tissue were important
established criteria.

The image analysis operators used did not reveal
significant differences in the differential signs of the
presented edema and vertebral fat deposit cases. This is
probably due to parallel processes, where areas of fatty
degeneration with a reduced signal in STIR and uneven
zones of subcortical osteosclerosis are determined against
the subcortical peritrabecular edema (Fig. 4).

DISCUSSION

Computer analysis methods of images, such as radiomics,
texture analysis, and computer aid systems, have great
prospects. Some solutions are already being used in practice,
such as in screening for focal changes in the lungs, predicting
the results of treatment of brain tumors, and direct evaluation
of treatment efficiency of BC metastases [12—14]. Although this
study demonstrated a rather high efficiency in distinguishing
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between benign and malignant focal changes in the spine, this
can be due to the fact that the clinical cases most typical from
a radiographic point of view were analyzed in this study. In
practice, several parallel chronic processes pose the greatest
difficulty for radiologists in evaluating bones when changes
can overlap. Improving the diagnostic efficiency of the method
consists of cross-analysis of various sequences and operators
and search for new radiomic image markers, which requires
further research and a larger number of cases.

Some measurement errors may depend on the difference
in image filters implemented on devices from different
manufacturers. Thus, more cases and statistical analyses of
the results obtained are needed to increase the significance
of the results obtained.

CONCLUSION

The differential diagnostic criteria demonstrated in this
study, including data obtained using neural networks, are
necessary but insufficient from a mathematical point of view
and are advisory in nature. Medical specialists with experience
are still at the core of the decision-making system.
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3ameleHue 06LIMPHBIX KOCTHbIX Ae¢eKToB
NnpyU peBM3MOHHOM apTPOMJIAaCTUKE KOJIGHHOro CycTaBa:
KNUHUYeCcKUue HabnopeHus

M.B. T'vpkano, M.H. Kosapgaes, U.H. lannubiH, A.B. lepeBsHos, B.B. Octposckun

HWW tpaBMatonoruu, opToneaun 1 Heipoxupyprum CapaToBCKOro rocyfapcTBEHHOr0 MeAMLIMHCKOro yHuBepeuteTa uM. B.W. PasymoBckoro,
Caparos, Poccuiickas ®enepauus

AHHOTALIMA

O6ocHoBaHMe. B HacTosiee Bpems TOTanbHOE 3HAONPOTE3MpoBaHMe KoneHHoro cyctaBa (T3KC) sensetca opHoi
M3 caMbIX pacnpoCTPaHEHHBLIX OPTOMEAMYECKUX OMepaumii, 04HaKO exerofHo Bospactawwwme o6bémbl TIKC npepckasy-
€MO YBEIMYMBAKOT M YACNIO PEBU3UOHHBIX BMeLLATeNbCTB. OCHOBHBIMM MOKa3aHMAMW K PEBU3MOHHOMY TOTaJIbHOMY 3H[0-
npoTeavpoBaHuio KoneHHoro cyctaea (peT3KC) cnyat acenTuyeckas HecTabunbHOCTb, NapauMMMaHTapHas MHGeKums,
MocneonepaLmnoHHble KOHTPaKTYpbl, nepunpoTesHbiin nepenoM. [ns MetadusapHon ¢mkcaumm npu peT3KC B apceHane
XMpYproB-opTONe0B UMEKTC MeTadm3apHble BTYSIKW, PEKOHCTPYKTMBHBIE KOHYChI U3 TpabeKynspHoro Metanna, Metadu-
3apHble KOHYChI U3 KOMMEPYECKM YMCTOrO TUTaHa.

Onucanue knuHuveckoro cnyyas. [poBeneHsl usyyenne u gemoHctpaums peT3KC ¢ npumeHeHneM MeTadm3apHbIX GUK-
catopoB (BTYNIOK W KOHYCOB) Mo pa3paboTaHHOMY HamMu anroputMy. BbiBoabl cucTeMatuyeckux 0630poB W MeTaaHann30B,
NOCBALLEHHBIX 3TOW Npobneme, He NO3BONSKOT C YBEPEHHOCTLIO FOBOPUTH O MPEUMYLLECTBE TOTO MIIM MHOTO MeTadm3apHOro
duKcaTopa, TakMM 06pa3oM, Ha CEerofHALLHMIA leHb BONPOC OCTAETCA AUCKYTabenbHbIM. B paMKkax Haweii paboTel npeacTas-
NeHbl KIMHUYECKUe NpUMepbl, KOTOpble AEMOHCTPUPYIOT BO3MOXHOCTM MpejfiaraeMoro anroputMa Bbibopa tuna Metadu-
3apHon pukcaumm npu peTIKC, No3BoONAIOLLETO YCNELIHO BbINOMHATL NACTUKY KOCTHBIX fe(eKTOB, [0OMBATLCSA KOPPEKTHO
MPOCTPaHCTBEHHOW OpUEHTALMK, LOCTUraTb XOPOLLUMX KIIMHUYECKUX U QYHKLMOHANBHBIX Pe3ynbTaToB.

3aksioueHme. BbiBofibl AEMOHCTPUPYIOT, YTO HOBLIM anropuTtM Bbibopa Tuna MeTadmsapHoro duKcaTopa No3BoNsEeT ocyLLe-
CTBUTb NPaBUNbHBIA N0AH0P 3aMeLualoLLero MnaHTa ans obecneyeHns cTabuibHOM POTaLMOHHOM W aKcuanbHOW GUKCaLMK.

KnioueBble cnoBa: PeBU3NOHHOE 3HO0NPOTE3UPOBAHKE; KOJIEHHBIN CyCTas; ,U,E(bEKTbI KoCTew; aJIfOpUTM.
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Replacement of extensive bone defects
in revision knee arthroplasty: Clinical cases

Mikhail V. Girkalo, Maksim N. Kozadaev, Ivan N. Shchanitsyn, Alexandr V. Derevyanov,
Vladimir V. Ostrovskij

Scientific Research Institute of Traumatology, Orthopedics and Neurosurgery of Razumovsky Saratov State Medical University,
Saratov, Russian Federation

ABSTRACT

BACKGROUND: Total knee arthroplasty (TKA) is one of the most commaon orthopedic surgeries; however, the annual increase
in the number of TKAs predictably increases the number of revision interventions. The key reasons for revision TKA (reTKA) are
aseptic instability, paraimplant infection, postoperative contractures, and periprosthetic fractures. The metaphyseal fixation
in reTKA is performed with metaphyseal sleeves, trabecular metal reconstructive cones, or metaphyseal cones made of pure
titanium.

CLINICAL CASES DESCRIPTION: This study aimed to investigate and demonstrate the outcomes of reTKAs performed according
to our algorithm with various metaphyseal fixators (sleeves and cones). Systematic reviews and meta-analyses do not allow
claiming the advantage of one or another metaphyseal fixator with complete certainty, and this issue remains debatable. We
report clinical cases that demonstrate the potential of the suggested algorithm for choosing a metaphyseal fixator in TKA,
which ensures successful supplements of bone defects, correct spatial orientation, and good clinical and functional outcomes.
CONCLUSION: This study reveals that this new algorithm for choosing a metaphyseal fixator in reTKAs allows for the correct
selection of a replacement implant to ensure stable rotational and axial fixation.

Keywords: revision arthroplasty; knee joint; bone defects; algorithm.
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KIHVHECKIAN CIY YA

OB0CHOBAHUE

ToTanbHoe 3HAOMPOTE3MPOBAHWE KOJIEHHOrO CycTaBa
(T3KC) — opHa n3 caMbix BOCTPebOBaHHLIX onepaLyi B op-
TOMEAMM, B CBA3M C YeM 3aKOHOMEPHO YBENIMUMBAETCS YUCTO
PEBW3MOHHBIX BMELLATENBCTB, U 0XUAAETCS UX AaNbHEALLUIA
nporpeccvBHbii pocT [1, 2]. Mo nporHo3am psaa aBTOPOB,
K 2030 ropy peBM3MOHHBLIX apTPOMNACTUK KONEHHOro Cy-
cTaBa bynet BbinonHATLCA Ha 600% 6Bonblue no cpaBHeHMIO
C YMCIIOM OmepaLuid, NPOBOAALLMXCA B HacTosLee BpeMs [3].
Knununueckuit pesynbtat TIKC v nepBuyHas BbIXKMBaEMOCTb
3HA0NPOTE3a ABNSAIOTCSA OTHOCUTENBHO YCMELUHBIMU U HAJEX-
HbIMW MOKa3aTensmu [4], yero Henb3s CKasaTb 0 pe3yfbTa-
Tax PeBU3NOHHBIX BMELLIATENLCTB, KOTopble TpebytoTcs bonee
yem B 10% cnydaes nocne TIKC [5].

[p1ynMHaMKU peBM3NOHHOTO TOTANBHOTO 3HAONPOTE3NPO-
BaHWsA KoneHHoro cyctasa (peTIKC) BbicTynaoT HecTabunb-
HOCTb, acenTMyecKoe pacllaTbiBaHWe, M3HOC KOMMOHEH-
TOB 3HONPOTE3a, MEPUNPOTE3HbIA NEpPesioM U UHAEKLMA.
Mpu peTIKC Gonblume KocTHble AedeKTbl MOryT MoCTaBUTb
Moz, yrpo3y NpaBuUsbHYH OPUEHTALIMI0 U UKCALMI0 UMNMIAHTA.
TakuM 0bpa3oM, 0iHAM U3 OCHOBHbIX MPUHLMMNOB PEBU3UOH-
HOro 3HA0MPOTE3UPOBaHMA ABNIAETCA IQDEKTUBHOE peLLeHme
3afiaum 3aMeLLieHus feduumUTa KOCTHOM TKaHU ANS NPOYHOM
(UKCaLMM U KOPPEKTHOI opuUeHTaLmK uMnnaHTa. Heobxoam-
MO OTMETUTb, YTO Ha CErOfHSALLHMIA [eHb BONpoc 0 Bbibope
MeToAa MeTaum3apHOM UKCaLUM OCTaETCA OTKPLITLIM [6].

B HacToAwee BpeMs caMblii pacnpoCTpaHEHHLIN BUA
PEBU3MOHHOTO 3HAOMPOTE3UPOBAHUA — 3TO 3aMeHa BCeX
KOMMOHEHTOB 3HJ0NPOTE3a KONEHHOr0 CycTaBa, OAHaKo
XMpYpruyecKas TaKTWUKa Npu oBLWMpHLIX AedeKTax KOCTHOI
TKaHu (Tvna 2 v 3 no knaccuduraumm Anderson Orthopaedic
Research Institute, AORI) BCE eLwé ocTaéTcs npeAMETOM AuC-
Kyccuid [7]. 3nudusapHas 30Ha Npy pEBM3MOHHON XUPYPruu
7mbo NOBpeXAeHa KOCTHbIMM fedekTammu, nMbo CNLWKOM
cnaba ans nepuuHol duKcaumu. [lononHutensHas dukca-
uua B gnacdumse u MeTadm3e bbina pekoMeH0BaHa B 30Hasb-
HoW KoHuenuuu R. Morgan-Jones u coasr. [8]. [lna poctu-
EHUA cTabuUnbHOCTU B MeTadm3e NPeAnoKeHbl pasfnyHble
cTpatermm. TpaguUMOHHO MCMOMb30BaNUCh anno- UK ayTo-
TpaHcnnaHTaTbl. Mcnonb3oBaHue CTPYKTYPHBIX anioTpaH-
CM/IaHTaToB B NOC/eHWE rofibl COKPaTUIIOCh U3-3a 60sbLUOV
YacToTbl MOBTOPHBIX PEBU3NNA B OTCPOYEHHOM nepuoge [6].

lMokasaHneM [1s McroNb30BaHUs MeTadu3apHbIX huKca-
TOPOB CNYaT KOCTHbIE AedeKTbl 2-ro U 3-ro TMNa no Knac-
cuduraumm AORI [9], ogHaKo 0coBeHHOCTU XMpYpritveckon
TEXHUKM MPW UCTONb30BAHUM 3TUX KOHCTPYKLMIA TpebytoT
TlWaTenbHoro Bbibopa MetadwmsapHoro dukcatopa U noj-
FOTOBKM K Orepauun ¢ Y4ETOM JIOKanmM3auum v NpOTSIKEH-
HocT gedekTa. B HacTosLLee BpeMs CYLLECTBYET HECKOSIbKO
TMNoB MeTam3apHbix ¢ukcatopo ans peT3KC: metadum-
3apHble BTYJKW, PEKOHCTPYKTUBHbIE KOHYChI U3 Tpabekynsp-
HOro MeTaynia, MeTau3apHble KOHYCbl U3 KOMMEpYecKu
unctoro TMtaHa (ASTM F-67 Tritanium). BTynku u KoHycol
WMEKT psaf NpeuMyLLEecTB Nepes anioTpaHCniaHTaTaMu
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ANa MeTadum3apHoi (MKcauuu, TaKuX Kak bBonee npocras
TEXHWKa, OTCYTCTBME PUCKa Mepefayu BUPYCHOW uam baK-
TepuanbHoi uHbeKUmM, bonee KopoTKas onepauus W, BO3-
MOXHO, bonee npoyHas ¢urcaumsa. OHM MOryT BbITb CBA3a-
Hbl C ayrMeHTaLyel u/um KocTHeIMU TpaHcnaHTatamm [10].
BbllwensnoxeHHoe npeanonaraet paspaboTKy anroputMa
Bblbopa MeTadm3apHoro ¢uKcatopa ana obecneyeHns Hau-
nyylero pesynsTata 6e3 0CNOKHEHUA.

Lenb paboTtbl coctoana B TOM, 4T0Obl U3y4nTb W Mpo-
AeMOHCTpUpoBaTh pe3ynbTatbl peTIKC ¢ npumeHeHueM Me-
Tam3apHbIX HKKCaTopoB (BTYOK M KOHYCOB) NO NpejJiara-
€MOMY HaMU anropuTMy.

METO/0/10ruA

OaHuM u3 ocHoBHbIx npuHumMnoB peT3KC aensetcs ad-
(eKTMBHOE peLLeHne 3aa4m 3aMeLLeHns feduumTa KoCTHOM
TKaHW [J19 NPOYHON (DUKCALMM M KOPPEKTHOW OpUEHTaLMM
uMmnnaHTa. CornacHo AaHHbIM cneuuanuctoB OrbY «HMULL
TO um. P.P. BpeneHa» (CaHkT-lleTepbypr), aeduumt Koctn
npu peTIKC umeet Mecto y 94% naumentos [11]. Cnepyet
OTMETUTb, YTO CTEMEHb BbIPAXEHHOCTU AeuuMTa KOCTHOI
TKaHU OKa3blBAET 3HAUMTENBLHOE BIIMSHWE HA Ka4ecTBO QUK-
caluv 3HLOMPOTE3a U MPOrHO3MPOBaAHME XOPOLLEro pe3ysb-
Tata. TaK, HebonbluMe orpaHuyeHHble fedeKTbl MoryT ObiTh
3aMelLeHbl KOCTHBIM annoTPaHCMIAHTaTOM UM LIEMEHTOM,
B TO BpeMs KaK 6ombwwue pedektsl MoryT notpeboBatb
KOMBMHALMM HECKONBKUX METOA0B, BKIIHYAIOLLMX WUCMOfb-
30BaHWe CTEPXKHEWN, ayrMEHTOB, BTYNOK, KOHYCOB M KOCTHOVA
nnacTuku. Kak nokasbiBaeT aHanus, Ha ucxop peT3KC oka-
3bIBalOT BAMAHME TUN KOCTHOrO AedeKTa 1 cnocob ero 3ame-
LLeHWs, a TaKXKe MPaBUIbHOE BbIPABHWBaHWE KOHEYHOCTEW,
BOCCTaHOB/NEHWE JIMHWM CyCTaBa, TOYHOE NO3WULMOHMPOBaHWE
npoTe3a, cUMMeTpUYHas banaHcMpoBKa CBA3OK M afeKBart-
HOe ABWKeHue cycTaBa [12].

ABTOpbI McCNeA0BaHUIA, MOCBALLEHHBIX UCMONBb30BaHNIO
CTPYKTYpHOro annotpaHcnnantata npu peT3KC, coobwatot
0 3HAuWUTENbHOM YacTOTe OCNOXHEHUI U MOBTOPHBIX One-
paumsx, CBS3aHHbIX C MHbeKuuen (4—-8%), HecpalLeHueM
(0-4%), HecocTosATENBLHOCTBLID M pe3opbumel TpaHcnIaHTaTa
(8-23%) [9]; npuMeHeHMe MacCUBHBIX CTPYKTYPHBIX TpaHC-
MNaHTaToB 0CNOXHseTca B 22-25% [13], MMnaKkumoHHoM
KOCTHOM nnactukm — B 14% [14], a MeTannuyeckux ayr-
MeHTOB — B 8% cnyyaeB [15]. YacTota ocnoxHenun, cBs-
3aHHbIX C aCenTUYECKOM HEeCTabUNbHOCTBbI) PEBU3UOHHBIX
3HA0NPOTE30B, COXPAHSETCA NPUMEPHO Ha OJHOM YPOBHE,
a HaKOM/EHHBIA MHOTOJIETHUIA OMbIT HE [EMOHCTPUpYET SIB-
HOr0 MpeMMyLLECTBa KaKOoW-NMH0 METOAMKU KOMMEHCALMM
KOCTHbIX fedeKToB [16].

Wcnonb3oBaHne MeTadu3apHbIX BTYJIOK U KOHYCOB MpUH-
LMNWaNbHO MeHsIeT pacrnpefefieHne Harpy3oK Ha KoCTb,
YBENIMYMBasA 3arpyXeHHOCTb MeTadK3apHOW 30HbI Honb-
webepLoBon M beapeHHOW KOCTM, MpW 3ToM obecneynsas
BTOPUYHYI0 (MKCALMI0 KOMMOHEHTOB 3HLOMPOTE3a 33 cyeT
BpacTaHua Koctu B Tpabekynbl Metanna [17]. MMnnaHTbl
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13 nopucToro Metasna cywecteytot bonee 10 net, u npoMe-
JKYTOUHbIE pe3ysibTaThl UX NPUMEHEHMUS YKe onybIMKoBaHbI
[18]. B nocnepHee pecatunetve HabniopgaeTcs TeHAEHUMS
K yBenu4eHuo o6bEMa UccneoBaHUin U COBUTY B CTOPOHY
U3yyeHus BTYNOK U KoHycoB [19]. JInwb B HECKOMbKMX UC-
CNefi0BaHUSX aBTOPbI CPABHUBAKIT pe3yNbTaTbl MPUMEHEHMS
MOPUCTLIX UMMIAHTOB C TPAAMLMOHHBIMWA METOLAMMU TpaHC-
nnaxTtauum [20].

KpaTKocpouHble pe3ynbTathl UCMONb30BaHUsA MeTadu-
3apHbix BTYNoK npu peT3KC onucaHbl B page uccnesoBaHui
[21], a uMetoLLmeCs cpeSHECPOYHbIE pe3yNbTaThl CBUAETE b-
CTBYKOT O XOPOLUMX U OT/IMYHBIX MOKa3aTensx BbIKWUBAEMO-
ctv [22]. P. Byttebier u coast. B 2021 roay onybnuxkosanm
CaMblii KpYNHbIA cMCTEMaTUYeCKMin 0630p U eAMHCTBEHHbIN
MeTaaHanu3 (77 ctateid, 4391 KoMeHHbIX CYCTaBOB) paHHMX
U CPeLHECPOYHbIX KIIMHUYECKUX Pe3yNbTaToB NpPUMEHEHMs
BTY/IOK M KOHYCOB MO CPAaBHEHMIO C UCMOJSIb30BAHWEM pas-
JMYHBIX BapUaHTOB KOCTHOM NNACTUKU U CTPYKTYPHBIX TPaHC-
nnaHTatos [7]. Mpn cpaBHeHUM BCEX MOPUCTLIX UMMJIAHTOB
1 Bcex rpadToB He 6bI10 06HAPYXKEHO 3HAUMMBIX Pa3fINYUIA
no BbiXuMBaeMocTu npote3a 4vepe3 5—10 ner. lpu cpaBHe-
HWM BbIXXMBAEMOCTW KOHYCOB U BTYJIOK ANS BTYJIOK OTMEYeH
MEHbLLMIA PUCK peBu3uM (0THoLLeHWe waHcoB, OLLI=1,72, 95%
AoBepuTenbHbI uHTepean, 1N, 0,88-2,57), 4eM Ans KoHycoB
(OLLI=3,04, 95% [N 1,71-4,37).

Takum obpa3oM, BbIBOp TOrO MM MHOrO MeTOAa MeTa-
(Gun3apHOM GUKCaLMM OCTAETCA AMCKYTabenbHbIM [6], B CBA-
31 C YeM, u3yunB BrvKallLMe W OTAANEHHbIE Pe3ynbTaThl

Tun pedekra AORI
F1
OrpaHu4eHHOCTb
T
nedekra
F2A F2B
LleHTpanbHbIii
T2A T2B
)
Mepudepnueckmii
T3
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peT3KC ¢ npuMeHeHWEM BTYNOK M KOHYCOB W OCHOBBIBasiCh
Ha cobCTBEHHOM OMbITe, Mbl pa3paboTany 1 NpeasoXum an-
roput™ Bbibopa TMna MeTadmsapHoro gpukcartopa npu peT3IKC
Ha OCHOBaHWM KnaccupuKauuu KocTHbix aedektos (AORI),
OLIEHKM COCTOSIHWS KOCTHOMO3roBOr0 KaHana U pesynbTaToB
nepBUYHOIA NPOBHOIM PuKcaumm BTyNKK (puc. 1) [23].

3apayeii anroputMa fBnsAeTca obecneyeHue npaBuib-
HocTM nopbopa MeTadu3apHbIX QUKCATOPOB C YYETOM
TEXHONOTWUA WX WMMMIAHTALMM U UCMOMb3YEMOr0 AJ1A Hee
MHCTPYMEHTapUS MPU CHUMKEHUM PUCKA BO3HUKHOBEHMUS MH-
TpaonepauMoHHbIX OCIIOKHEHMIA, CBA3AHHBIX C TEXHUKOMW Bbl-
MOJIHEHUS OMepaTUBHBIX MPUEMOB.

Mpu BbI6Ope TMNa MeTadm3apHoro dukcatopa bonbLuoe
3HauyeHue uMeeT QopMa KOCTHOMO3roBoro KaHana. [leno
B TOM, 4YTO MeTadm3apHble BTYAKM TMNa DePuy coepuHs-
totca ¢ 6eapeHHbIM U 60nbluebepLOBLIM KOMNOHEHTaMU
3HJoNpoTe3a NOCPEACTBOM MOCAfKU Ha KOHYC U He Tpe-
BytoT 0bs3aTenbHOr0 MCMO/b30BaHUA UHTPaMeLYISPHOro
cTepxHs. lNeproguyeckn BCTPeYaloTCA NauUeHThl, MMelo-
wue fedopMaLmMio KOCTHOMO3roBOr0 KaHana fo npuyuHe
HenpaBUIbHO cpoclierocs nepenoma. 3to obcrosTenb-
CTBO TpebyeT AOMONHUTENBHOTO BMELLATENbCTBA B BULE
KOpPUTMpYIOLLEN OCTEOTOMUM C OCTEOCMHTE3OM B Cilyyae
BbIpaXKEHHOW 0CeBOi AedopMaumn nnbo Mcnonb3oBaHUs
PEBU3MOHHOM cUCTEMbI €3 MHTpaMeayNASAPHOro CTEPIKHA.
B cBA3U € 3TMM NpefNoKeHHbIN anropuT™ nofpasymeBaeT
“cnonb3oBaHWe MeTadu3apHbIX BTYIOK Npu Aedopmauum
KOCTHOr0 KaHana.

Tun dukcauum

Tonbko CTEPXEHb
um
Tonbko BTYJIKA

CTEPXEHb
+
BTYJIKA
NepBuyHas
tuKcaumsa BTYNKM
MonyyeHa
CTEPXEHb
0 +
TCYTCTBYET KOHYC

Puc. 1. Anroput™ Bbibopa Tna MeTadm3apHoro gukcaTopa npu peBU3MOHHOM 3HLONPOTE3MPOBAHUM KONEHHOrO CycTaBa Ha 0CHOBaHUK
KnaccudmKkaumum KocTHbix fedekTos (AORI), orpaHuyeHHOCTM fedeKTa U pe3ynbTaToB NepeUYHON NPObHON UKCaLMK BTYNKM.

Fig. 1. Algorithm for choosing the type of metaphyseal fixator in revision knee arthroplasty based on AORI bone defect classification, the

defect area, and the outcomes of the initial test fixation of the sleeve.
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KIHVHECKIAN CIY YA

MpencTaBneHHble HUXE KIMHUYECKUE MpUMepbl AeMOH-
CTPUPYIOT aKTyanbHOCTb NpeAnaraeMoro anroputMa Bbibopa
TMNa MeTadm3apHoi ukcauum npu peTIKC, obecneumsa-
IOLLero YCMeLHylo peanu3aumio NPOCTPAHCTBEHHON OpUEH-
TaUMW, NNACTUKU KOCTHBIX Ae(EKTOB, a TaKKe JOCTUXEHMe
XOPOLUMX KIIMHUYECKUX U GYHKLIMOHAMbHBIX Pe3yNbTaToB.

KNMUHWYECKUE CJTYHAU
Mpumep 1

Mpu OKasaHWM noMoLwm maumeHTy Y., BospacT 62 roaa,
MOCTYNMBLUEMY Ha 2-W 3Tan eYeHWs NepunpoTe3Hoi WH-
tekumm B HAW TpaBMatonoruu, optoneaun M Hempoxvpyp-
rum (HUWTOH, Capatos), Ha peHTreHorpamuu Obin 0bHapy-
JKEH HENpaBU/IbHO CPOCLUMIACA NepenioM beapeHHol KocTy,
YTO €034aBaso NoTeHUMasbHbIe COMHOCTM [ YCTAHOBKY
WHTpaMeLynNIsiPHOro CTepXHA (puc. 2).

CornacHo npepsioKeHHOMY anropuTMy, BbiN0 NpUHATO
peLLeHue 1Ccnonb3oBaTh MeTadu3apHyio BTYNKy. [pu obpa-
boTke MeTadu3apHOI YacTU KOCTU BbiSIBUAM AedeKT Tuna
F1/T2B (orpaHuyenHblii LeHTpanbHbii gedekt) no AORI,
B CBA3M C YeM MPUHANM peLLeHMe UCMoNb30BaTb MeTa-
du3apHbi Pukcatop tvna BTynku DePuy; npu obpaboTtke
paLINUAAMW yAaBanocb NOMYYUTb afleKBaTHY poTauu-
OHHYK0 U aKcuanbHylo cTabunbHocTb uMnnaHTta. CornacHo
pa3paboTaHHOMY anropuTMy, MCMO/b30BaN PEBU3UOHHYIO

Puc. 2. PeHTreHorpammbl 6onbHoro Y., 62 ropa. [edekt Tvna
F1/T2B no AORI (a, b). Pe3ynbTaT ycTaHOBKY PEBU3NOHHOI CUCTEMBI
¢ MeTam3apHbIMUA BTYNIKaMK (c, d).

Fig. 2. X-ray images of the 62 y.o. patient Ch. with F1/T2B AORI
defect (g, b). The outcome of implanting a revision system with a
metaphyseal sleeves (c, d).
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Puc. 3. PentreHorpammbl nauuenTa E., 56 net, gedekt tmna
F2A/T2A no AORI (a), KoHTponbHas peHTreHorpamma (b) u doto
naumeHTa (c) Yepes 9 neT nocsie YCTaHOBKM PEBU3UOHHON CUCTEMI
€ MeTa(m13apHOIi BTYNIKOW U CTEPIKHEM.

Fig. 3. X-ray images of the 56 y.o. patient E. with AORI F2A/T2A
defect (a). Control X-ray image (b) and the picture of the patient (c)
taken 9 years after implanting a revision system with a metaphyseal
sleeve and a shaft.

cucTeMy ¢ MeTadu3apHbIMU BTYJIKaMM, 4To obecneynno xo-
POLLYIO NEpPBUYHYIO CTABMUNBHOCTb U COBMI0AEHWE MPUHLMNA
30HaNbHOM (UKCaLMN PeBM3MOHHOIO 3HA0MPOTE3a KOJeH-
HOTO CycTaBa.

Mpumep 2

Maumenr E., 56 net, noctynun B HUATOH ans npoxoxae-
HWA 2-ro 3Tana JieyeHus NepUnpoTe3Hon MHAEKLMM C LieH-
TpanbHbIM fedektom TMna F2A u nepudepuyeckvuM npome-
XYTOYHBIM 5-10-MUNIMMETPOBLIM AedeKTOM MeuUanbHOro
Mblenka bonblebepuoson koct T2A no AORI. Hecmotpa
Ha 3Ha4NUTENbHBLIN KOCTHBIN AedeKT bonbLuebepLioBoi KOCTH,
MHTPAONEPALMOHHO YCMELHO AOCTUrHYTa NepBUYHas CTa-
bunbHas duKkcauma MeTadmsapHom BTyNku (puc. 3).

CornacHo pa3paboTaHHOMy anroputMy, Hamu BbibpaHa
MeTadusapHas duKcaums NocpeAcTBOM BTYSIKU C MHTpaMe-
OYNNSPHBIM CTepKHeM. Ha KOHTPOMbHBIX peHTreHorpaMMax
yepe3 9 nieT mocne onepauMu O0TMeYeHbl MPU3HaKW 0CTeo-
uHTerpaumu (puc. 3, B) u otcytcTBMe ocTeonusa. Takke oT-
MeyeHa xopoLas yHKums cyctasa (puc. 3, C).

Mpumep 3

HeobxognMMo oTMeTUTb, YTO NEPUOAMYECKU BCTPEYaloT-
CS NaLMeHTbI C 0BLIMPHBIMM KOCTHBIMK AedekTamu Tvna llb
u Il no knaccudmkaummn AORI, y KoTopbix He ynaéTca Ao-
CTUTHYTb CTabunbHOM hMKcaLmn MeTadu3apHoii BTYIKM. Tak,
npu neyeHnn nauueHTa M., Bospact 59 net, ¢ acentuyecKoi
HeCTabWbHOCTLH TMOMANBHOrO KOMMOHEHTa U cdopMmMpo-
BaHHbIM TMMOM KocTHoro fedekta F1/T2b no AORI (puc. 4)
Mbl MPUHAZIM BO BHUMaHWe nepudepuyeckuin bosbLuoi fe-
(eKT MeAManbHOro MblLLefIKa U OTCYTCTBME POTaLMOHHOI
M aKCManbHOM CTabWUNBLHOCTU TeCTOBOW BTYNKU (puc. 4, B).
[ins npepoTBpaLLeHns NOCeayoLWwero acenTUYecKoro pac-
LIaTbIBaHWs KOMMOHEHTOB PEBU3UOHHOIO 3HAOMPOTE3a B Ha-
LIEeM anropuTMe NpessiaraeTcs UCMob30BaThb OMOPHbIE pe-
KOHCTPYKTUBHbIE KOHYChI U3 TUTaHa (puc. 4, C). [lns yctaHoBKM
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Puc. 4. PentreHorpamMMmel 6onbHoro M., 59 net. [ledekt tuna F1/T2B no AORI (@). YuutbiBas 06LIMpHBIA KOCTHBI AedeKT, LobuTbes
CcTabunbHoCTU MeTadu3apHoi BTYNIKW He yaanoch (b). MNpuHATo pelueHne nepeiTi Ha MeTadm3apHbIi KOHYC (c).

Fig. 4. X-ray images the 59 y. o. patient M with F1/T2B AORI defect (a). The metaphyseal sleeve failed due to the extensive bone defect
(b). The decision about switching to a metaphyseal cone was made (c).

KOHyca 13 TpabeKynspHOro MeTanna NPUMEHSKTCS paLnuImn
UMW BbICOKOCKOPOCTHOW Byp Ans 06paboTku KocTu be3 pucka
nepesoma.

B cnyyae, koraa HeobxoauMMO BBIMOMHUTL AMCTaNbHO
PaCLUMpPEHHbI JOCTYN K KONEHHOMY CyCTaBy C 0CTEOTOMUEN
byrpuctocTn bonbluebepLoBoi KOCTW, NPeANOYTUTENBHLIM
BymeT Ucnonb3oBaHue KOHYCOB U3 TpabeKynspHoOro MeTanna.
310 06yCnoBNEHO BO3MOXHOCTLI peduKcaummn byrpuctoctu
K KOHycy u3 TpabeKynsipHOro MeTasina C NOMOLLbK BUHTOB
W NPOBOJIOYHBIX TPAHCOCCANBHBIX LLIBOB.

ObCYXOEHWUE

lepeuncneHHble Bbile cucTeMaTuyeckue 063opebl U Me-
TaaHanM3 He NO3BONSAIOT C YBEPEHHOCTLIO FOBOPUTL O Mpe-
MMYLLECTBE TOTO WMAM MHOro MeTadu3apHoro ¢ukcartopa,
U npobneMa TaKTVKM Bbibopa MeTadm3apHOro QuKcaTopa
Ha CErofHSLHWA AeHb OCTAéTcA HepelléHHon [7, 17, 18].
CTouT 3aMeTWTb, YTO BTY/IKM W KOHYCbl UMEKT OTINYUS
B 0COOEHHOCTAX XUPYPrUYECKON TEXHUKM, a YETKMX pasrpa-
HWUYEHWI B MOKAa3aHUAX K MCTO0Jb30BaHMWI0 BTYNIOK U KOHYCOB
[0 HacTosLLero BPeMeHU He NpenCcTaBieHo, 0fjHaKo paspa-
BOTaHHbIM HaMK anropuTM CyLLECTBEHHO 0bneryaet Bbibop
TMNa MeTau3apHoro uKcaTopa NpyU PeBU3UOHHOM 3HA0-
MpOTE3MPOBaHUW KOJIEHHOTO CyCTaBa 1 No3BONISIET YETKO pas-
PaHWYUTL MOKA3aHUA K UCMOMb30BaHMI0 BTYOK W KOHYCOB
LNs UCKITKOYEHNUS MHTPaoNepaLMOHHbIX 0CTIOXHEHWI, C03Aa-
Bas AN Bpaya CTaHAAPT ANS NPUHATUSA PeLLEHUI.

B HacTosiwee BpeMs pa3paboTaHo HECKONbKO CTpa-
Ternii Gukcaumm umnnantato ona peT3KC npu Hanuumm
KOCTHbIX Le(eKTOB, HO BONBbLUIMHCTBO METOAOB JIEYEHMS
UMEKT onpedenéHHble OCMOXHEHUS W Hey[0BleTBOPM-
TeNlbHble K/MHWYECKUe pe3ynbTathl, YTO MOATBEpPKAA-
€T aKTyanbHOCTb HeobX0AMMOCTW AanbHEMLLero msyde-
HUA M aHanu3a OTHANEHHBIX Pe3yNbTaToB NPUMEHEHUS
DaHHbIX KOHCTpyKuMiA [22]. [omkHbl 6bITb paspabota-
Hbl HOBble MOAXOAbl AN YNYYLIEHUA (QYHKLUMOHANbHOM

DOl https://doiorg/10.17816/VT0321241

CnocobHOCTM, MoKa3aTenen MPUKMBAEMOCTU WUMMIAHTOB
M KayecTBa XM3HM 3KOHOMMYECKU 3DDEKTUBHBLIM CMOCO-
6oM. [InarHocTMKa KOCTHBIX Ae(eKTOB W NPaBWbHbIA Bbl-
bop MeToA0B NeyeHUs He0OXOAMMBI [ MOBbLILLEHUS Bbl-
YKMBAEMOCTU U CTabWNBHOCTM KOHCTpYKUMW. Heobxoammo
BHeJpEHMEe HOBLIX afropuTtMOB BbIDOpa TOFO WMAW MHOrO
MeTofa MKcaLWK, YUUTHIBAIOLLMX HE TONbKO pasMep fAe-
(eKTOB KOCTM, HO U BO3paCT NaLMEHTa, YPOBEHb €ro aK-
TMBHOCTM, NPEAMKTOPbl HECOCTOATENbHOCTM 3HAOMPOTE3a,
CTeneHW BbIpaBHMBAHUS OCU CYCTaBa, a TaKKe COCTOSHUE
CBA30YHOrO annapaTta W 0CTaTOYHOM KOCTHOW Macchl, WH-
TpaonepaLMoHHYK0 OLEHKY nepBUYHOW (uKcaumu. Mpea-
NIOXKEHHbIN HaMU anropuT™ SBASETCA CNeAylLUM LWa-
FOM K YNYYLUIEHMIO Pe3yNbTaToB JIeYeHUs NaLMeHTOB Mpy
peT3KC c nobbiM TMNOM KocTHoro aedekta no AORI [24].
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AHHOTALIMA

MpencTaBneH 0630p nMTEpaTypbl, NOCBALLEHHBIA U3YYEHMIO TaKOro NOPOKa KpaHoBepTebpanbHoM obnacTu, Kak 3yboBuaHas
KocTb C,-No3BoHKa. 3T0 peJikas aHOMans, KOTOpas 3a4acTylo NPMBOANT K aT/IaHTOAKCMasbHON HECTabUILHOCTM U, KaK cref-
CTBME, LUIMPOKOMY CMEKTPY KIMHUYECKUX NposiBieHnid. 0630p HOCUT aHaNMTUYECKMiA XapaKTep U NPOBEAEH C UCMO/b30BaHUEM
0a3 [aHHbIX MeaMUMHCKON NinTepaTypbl U noucKoBbix pecypcoB PubMed (MEDLINE), Google Scholar u eLibrary. B 063ope
3aTpOHYTHI CieAytLIME acneKTbl: ONpefeneHne NoHATUA «3yboBUaHasA KOCTb» M €€ 3NMAEMUONIONUM, B TOM YUCTE B CTPYK-
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ABSTRACT

We present a literature review devoted to the study of a craniovertebral malformation such as the «os odontoideum of C,
vertebra. This is a rare anomaly that often results in atlantoaxial instability and, as a consequence, a wide range of clinical
manifestations. The review is analytic and was conducted using medical literature databases and search resources, namely,
PubMed (MEDLINE), Google Scholar, and eLibrary. The review focused on the definition of os odontoideum and its epidemiology,
including the structure of craniovertebral junction pathologies. Features of the embryonic development of the craniovertebral
junction, which are important in terms of the notion of the theories of the origin of os odontoideum, are described. The anatomical
variants of the os odontoideum are presented, and a wide range of clinical manifestations of this pathological condition and
approaches to its diagnosis are described.

Keywords: os odontoideum; odontoid process; craniovertebral junction; atlantoaxial instability.
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0B30PHI

BBEJEHUE

AHoManuu passuTUS LLENHOrO OTAeNa MO3BOHOYHMKA,
0c06eHHO COMPOBOX/AALIMECA CTEHO30M MO3BOHOYHOMO
KaHana, SBNAIOTCA BaXHOW npobneMoii Ans 3apybexHbix
W 0TeYEeCTBEHHBIX UCCNe0BaTeNei KaK C TOUKM 3peHus aua-
THOCTUKM, TaK U C TOYKW 3pEHUS MOLAXOL0B K XMPYPruiecKomy
neyeHuto.

Ocoboe MecTo cpeay 3TOM rpynnbl HO3010rMA 3aHUMa-
10T pasnnyHble BapuaHTbl [AU30HTOreHeTUYECKUX COCTOSHMIA
LUeiHOro OTAena No3BOHOYHWMKA, 3aTparusatolime obnactb
KpaHuoBepTebpanbHOro nepexona, W, B YaCTHOCTH, NaToNo-
ruu 3yba BTOpOro LeiHoro no3soHka (C,).

Ha Haw B3rnsg, camas «rpo3Has» € TOYKM 3peHus Ta-
KECTU NOTEHLMANbHBIX KITMHUYECKUX NPOABAIEHMIA NaTomnorus
3yba C,-no3BoHKa — 370 3yb0BMAHAA KOCTD.

B cBAi3u € BbICOKOM aKTyanbHOCTbH0 NPO6NIEMBI, OTPaXKEH-
HOM B MOCTOSHHOM YBEJIMYEHUM YMCIA HaYUHBIX MyBIMKaLmiA,
NOCBALLEHHBIX 3yboBMAHON KocTh C,-N03BOHKA, Mbl Mpef-
CTaBNsieM [iaHHbIA 0630p iuTepatypsl.

MET0/A0/10rMs NOUCKA UCTOYHMUKOB

MoucK 1 0TBop MCTOYHUKOB NPOBELEH C UCTO/b30BAHNEM
a3 faHHbIX MeMLMHCKON INTepaTypbl U MOMCKOBLIX pecyp-
cos PubMed (MEDLINE), Google Scholar u eLibrary no cneny-
IOLLMM KJTloYEeBbIM CoBaM: «os odontoideum», «atlantoaxial
instability», «3yboBuAaHaA KOCTb», «aTlaHTOaKCHaNbHas He-
cTabunbHocTby». MepBas yacTb 0630opa nmocBALieHa onpe-
LEeNEHNI0 NOHATUSA «3yB0BMAHAs KOCTb», NpeLcTaBNeHUo
AaHHbIX 00 3NWUAEMMONOrMM 3TO aHOManuu M eé CBA3AX
C BPOXAEHHBIMU TEHETUYECKMMU cUHApOMamu. OnucaHbl
3Tanbl 3MbpUOHaNbHOr0 Pa3BUTMS KpaHWoBepTebpasnbHoiA
obnacTu, TeopUM BO3HUKHOBEHWUSA 3yDOBUAHOM KOCTU C XapaK-
TEPUCTUKON e€ aHaTOMMYECKUX BapwaHToB. [lpeacTaBneHbl
LUMPOKWI CMEKTP KJIMHUYECKUX MPU3HAKOB W COBPEMEHHBIE
noaxopl K AMarHoCTMKe 3yB6OBUAHOM KOCTH.

OBCYXOEHWUE

OI'IPEAGJ'IEHME nanunageMuonorua

CornacHo KnaccudmKaumm, npeanoxeHHoi A.D. Greenberg
B 1968 roay, BbIAensioT 5 TMNOB An3reHe3wii 3yba 2-ro LueiHo-
ro nNo3BOHKa: TMN | — 3yboBMaHasA KOCTb (OTCYTCTBUE CIIMSAHMS
Mexxay 3ybom u Tenom C,), Tn Il — TepMMHanbHas KOCTOYKa
(oTcyTcTBME CnmaHMs ¢ npoatnacom), Tun Il — annasus oc-
HoBaHus 3yba, Tun IV — runonnasua 3yba (oTcyTcTBME MPO-
atnaca), un V — annasws 3yba [1, 2].

3yboBuaHas KocTb AIBNSETCA pPeKUM MOPOKOM KpaHu-
oBepTebpanbHoii 061acTy, aTMONaToreHe3 KOTOPOro A0 CHX
nop LUMpoKo obcyxkaaeTcs B iuTepatype. HekoTopble aBTopbl
YTBEPKAAKT, YTO 3y60BMAHASA KOCTb OTHOCUTCS K BPOKAEH-
HbIM aHOManusIM pa3BuTUA KpaHuoBepTebpanbHoli obnacty,
0[JHAKO HA [aHHbIA MOMEHT DONbLUMHCTBO WUCCNe0BaTeneil
NPUAEPHKMBAIOTCA NO3ULMM, YTO 3TO Pe3yNnbTaT OTAAEHHO

T.30, N2 1,2023

DOl https://doiorg/10.17816/VT0121329

BecTHwK TpaBMaTonoriv 1 opToneami uM. HH. Mproposa

TpaBMbl, NPUBOAALLEN K XPOHUYECKOMY HECPALLEHMIO Mnepe-
noma 3yboBuaHOro oTpocTka [3-6].

MaumeHTbI ¢ 370 aHOManMel MoryT He UMETb KITMHUYECKNX
MPU3HAKOB, OO Y HUX MOXET BO3HUKHYTb PAZA JIOKANbHbIX,
HEBPONOMVHECKUX W BHYTPUYEPENHBIX CUMNTOMOB [3, 4, 7, 8].

PeHtreHonormyeckn 3yboBuaHasA KOCTb MOXKET ObiTb CTa-
OWnbHOIM M HecTabunbHOW, 0AHAKO, HE3aBMCMMO OT HanMuMs
PEHTFEHONIOMMYECKMX MPU3HAKOB HEeCTabunbHOCTH, BOMbLLINH-
CTBO aBTOPOB CYMUTAIOT 3TOT MOPOK NEPBUYHO HECTAOMNIbHBIM
aHanoruM4Ho nepenoMy 3ybosuaHoro otpoctka TMna ll [4, 9, 10].

3yboBuaHyto KocTb Bnepsble onucan C. Giacomini
B 1886 rogy B cBoer pabote «Sull’ esistenza dell’ ‘os odon-
toideum’ nell’ uomo. Gior Accad Med Torino 49» KaK peakyio
naTonorui, KoTopas B H0MBLUMHCTBE CNly4aeB COMPOBOXa-
eTCA aT/IaHTOaKCWaNbHOW HecTabubHOCTbI), YTO, B CBOHO
o4yepefib, MOXET NMPUBECTM K aTiaHTOAKCMaNbHOW AuUcno-
Kaumu [4, 6]. B HacToswwee BpeMsa TepMUHOM «3yboBULHAA
KOCTb» 0003Ha4aloT runonnasvie 3yboBUAHOTO OTPOCTKA
C,, accoLMMpoBaHHYK C HalMYMEM PACrONOMKEHHON Bbille
BepXHUX (aceTouHbIX CycTaBoB C,-KOCTOUKM, OKPYKEHHOM
NafKUMU KOPTUKaNbHbIMU FpaHuLaMK, OTAENbHO OT 3ybo-
BUAHOro oTpocTKa (puc. 1) [5].

Yacrota BCTpe4aeMocTyv 3Toro NopoKa B obLLen nonynsaumum
Ha [aHHbI MOMeHT B SUTepaType He onucaHa [11], ogHako
BO/bLUMHCTBOM aBTOPOB, U3Y4aloLLMX AaHHYK npobnemy, oT-
MeyeHa CBAi3b MeXJy HanuumeM 3yH60BMAHON KOCTU W BPOX-
OEHHBIMU FEHETUYECKUMU CMHIPOMAMM, TaKUMM KaK CUHLPOM
HayHa, cuHgpoM Mopkvo M fipyrve MyKononucaxapvaosbl,
CNoHAMo3NMMeTadm3apHan aucnnasua u T.4. [5, 12-16).

MMetoTcs paHHble 0 pacnpocTpaHEHHOCTU 3y60BUAHOM
KOCTW cpeau nauueHToB ¢ cuHapomoM [layHa: H.G. French
u coast. B 1987 rogy nposenu ckpuHuHr 185 naumeHToB
cuHapoMoM [layHa v obHapyxunu, 4to 3yboBuaHas KoCTb
BcTpeyaetca B 6 (3%) cnyyasx [6, 17]. D.A. Taggard u coasr.
B 2000 rogy obHapyxumu, uto B 15% cnydyaeB y naumeHToB
¢ cuHapoMoM [layHa ¢ cuMnToMamu natonorim obiacTu Kpa-
HWOBepTebpanbHOro nepexoga UMenach 3yboBUAHaA KOCTb
[6, 18]. T. Cros u coasrt. B 2000 rogy oTMETUAM Hannume 3y-
boBuaHoM Koctn B 1,3% cnyyaes B rpynne u3 236 naumeHToB
¢ cuHapoMoM [layHa [6, 19].

Puc. 1. KomnbtoTepHas ToMorpamMa LLEMHOTO OTAENa NO3BOHOY-
HWKa NauueHTa ¢ 3y60BMAHOI KOCTbIO.

Fig. 1. CT of CVJ of a patient with os odontoideum.
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3mMbpuonoruyeckoe passutune
KpaHuoBepTebpanbHoi obnactu

[ns 6Gornee nonHOro MoOHMMaHWA Teopwii naToreHesa
3yb0BMOHON KOCTW, €€ aHAaTOMMYECKUX BapuaHTOB U BO3-
MOXHbIX MyTel neYeHns HeobX0AMMO UMETb MPeACTaB/EHME
06 ocobeHHocTAX 3MBpuoHanbHoro passutus C,-no3BoHKa.
OceBoi NO3BOHOK WMEET YHUKAMbHBLIA NaTTEPH PasBUTHS.
KntoueBOM KOMMOHEHT B Pa3BUTUM OKOHYATENIbHOW (OPMBbI
0CeBOro Mo3BOHKA MpeAcTaBseT coboit nocnefoBarenbHoe
CMSIHUE Pa3INYHbIX CKIIePOTOMOB. LIeHTp 4-ro 3aTbiiouHoro
CK/iepoToMa (npoatnac) obpa3yeT anMKanbHYK 4YacTb 3yba
BMecTe C anuKasbHoi cBsasKon [7]. KpectoobpasHas cBsisKa
W KPbINOBULHbIE CBA3KW NpeAcTaBnsioT coboi ynnoTHeHus
bokoBoi yactu npoatnaca. OctanbHas YacTb 3yboBMAHOMO
OTpOCTKa 06pa30BaHa NepBbIM CKIIEPOTOMOM MO3BOHOYHUKA
(C), KoTOpbIit CMBaeTCA C MpoaTnacoM ANs GpopMUpOBaHMS
3y60BMAHOrO OTpOCTKA. BTopoii CKIEpOTOM NO3BOHOYHMKA
(C,) yyactByeT B 06pa3oBaHUW KayAanbHoil yacTu Tena C;-
no3BoHKa 1 ayru (puc. 2) [3, 7, 20].

B MoMeHT poxpaeHus 3y60BMAHLIA OTPOCTOK OTAENEH
XpALLEBO MPOCNOWKOM OT Tena 0CeBOro MO3BOHKA. 3TOT
XpsLL NpeAcTaBnsAeT coboN pyAMMEHTaPHbINA LUCK U B Aaib-
HEeiLEM YNOMMHAETCA KaK HeMpOoLEHTPabHbIA CUHXOHAPO3
(3, 21-23]. 3T0T CUHXOHAPO3 NPUCYTCTBYET MEXAY NepBbIM
11 BTOPbIM CKJ1ePOTOMOM M03BOHOYHUKA U PEHTTEHONOTMYECKM
BMAEH Y BONbLUMHCTBA AeTeil Mnaawe 3—4 net, Ho K 8 rogam
ucyesaer [3, 24].

3yboBuaHbIi oTpocToK C, B KOMNeKce C nonepeyHoi
CBA3KOW aTNaHTa, KPbUIOBMAHBIMU CBAI3KaMW U NepepHell
LY)XKOWM N03BOHKa C, ABNAeTCA Hambonee BaXHbIM KOMMO-
HEeHTOM, 0becneunBaloLLMM CTabUNBHOCTL B aTNaHTOAKCU-
ansHoOM Komnnekce [25].

3tnonartoreHes 3yb6oBUAHOM KOCTH

CornacHo AaHHbIM NUTEpaTyphbl, O CUX NOp BELYTCA ce-
PbE3HbIE CNOPbl OTHOCUTENBHO 3TUOMOrUK 3YOOBUAHON KO-
cTW. [lBe OCHOBHble TEOPUM Da3MpyOTCA Ha 8POMHCOEHHbIX
(3mMbpmonormyeckux) U npuobpemérHelx (TPaBMaTUYECKUX)
npuuuHax [3-6].

CknepoToMbl

Puc. 2. CknepoToMbl, y4acTByioLume B OPMMPOBAHNM aT/IaHTOaK-
CuanbHoro Komnnekca [20].

Fig. 2. Sclerotomes involved in the formation of the atlantoaxial
complex [20].
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Teopws BPOXKAEHHOO reHe3a 3yboBUAHOM KOCTU Npeano-
naraeT, YTo 3Ta aHOManus SBNAETCA Pe3yNbTaToM HeyAauHo-
ro cpaLeHums 3yba c TesloM 0ceBoro no3soHKa [1, 3, 26-30].
OTMeyeHo, 4TO YacTo aHoManuu 3yBOBMAHOrO OTPOCTKA
BCTPEYaloTCs y NaLMEHTOB C BPOXAEHHBIMU CUHAPOMaMMU,
TaKUMM Kak Tpucomus 21, Manbpopmaumsa Knunnens—Qeins
1 pasnnyHble KOCTHble aucnnasuu [3, 31, 32].

lpeanoxeHo 2 npeobnagatolumx MexaHu3Ma NPoUCXOXK-
AEHWS BPOXKAEHHON 3yDOBUAHON KOCTU.

« [lepsblli MeXaHU3M: HOPMaJbHBIA BTOPUYHBIA LIEHTP
OKOCTEHEHMS 3yBOBMAHOI0 OTPOCTKA HE MOJKET CIIUTb-
€S C OCHOBHBIM LIEHTPOM OKOCTEHEHHS.

» Bmopol mexaHusm: OCHOBHOW LEHTP OKOCTEHEHWS
3yb0BMAHOr0 OTPOCTKA HEe MOXKET CPacTUCh C TeoM
0CEBOr0 MO3BOHKA.

K HapylleHuio ciiusiHMA MeXay LeHTpaMU OKOCTEHEHUS,

B CBOK 04epefb, MOTyT MPUBECTU HEBO3MOXKHOCTb MUIpaLIu,
cbOM cerMeHTaLMmM UM HeTpaBMaTUHECKUIA 0CTeOHeKpO3 [31].

CTOpOHHMKM Teopun BPOXAEHHOTO reHesa 3yboBUAHOM
KOCTU NPUBOASAT CrleflyloLLMe apryMeHTB.

+ (06pasoBaHwe 3yO0BUAHON KOCTU MOXKET ObITb BbI3Ba-

HO He3aBEepLUEHHOW 0CCMdUKALMEN CKBO3b PyAUMEH-
TapHbIA MEKMNO3BOHOYHBIA AMCK (HEMPOLEHTPaNbHbINA
CMHXOHAPO3), pa3aensatoLLmMiA 3yDOBUAHBIA OTPOCTOK U
Teno C, [3, 6, 33].

+ B nutepatype umetoTcA AaHHble 0 ceMeWHbIX 3a-
PErMCTPUPOBAHHBIX CRydYasXx Hanuuua 3yboBuaHOW
KocTu [6, 34, 35]. KA. Kirlew n coaBt. B 1993 roay
onucanu cnydyaih obHapyxeHus 3y60BMAHOM KOCTU
y 2 opHOAWLEBbIX BIM3HEL0B eHCKoro nona [34].
OnHako B To e BpeMs J.M. Verska u P.A. Anderson
B 1997 ropy npencrtaBunu Keic-penopt 06 obHa-
pyxeHuu 3yboBuaHoW Koctu nmwb y 1 U3 2 ogHo-
Anuesblx 6am3HeuloB [36], 4To HeKkoTopbiM 06pa3oM
MOXET NPOTUBOPEYUTL TEOPUM BPOXKAEHHOMO reHesa
3yboBUIHON KOCTH.

+ Y pspa naumeHToB C 3y6OBMAHOW KOCTbH MOXKET Ha-
bniopatbcs HepocTaToK abeppauuin reHoB BMP4,
BMP2 v PTX1, 0TBeTCTBEHHbIX 3a NpaBU/IbHOE pas-
BMTME KOCTHOM, XPALLEBOW M COELUHUTENBHON TKaHM
[2, 3, 6].

HecMoTpst Ha ybeanTenbHOCTb apryMeHTOB «BPOXAEH-
HOM» TeopwuW, B NoOC/efHee BpeMs MpefnoyTeEHUe OTAANT
Teopun npuobpeTEHHOro (TpaBMaTUYECKOro) reHesa 3ybo-
BUAHOW KocT [3, 6, 37, 38]. CTOpOHHUKM Teopuu TpaBMaTU-
YECKOro reHesa npeanosaratT, YTo NpUYMHON 06pa3oBaHms
3yBOBMAHOW KOCTU CIYUT HEpacno3HaHHbIN NepenoM 3ybo-
BUAHOro oTpocTKa Tuna Il ¢ mocnenyoLwmUM aBacKynspHbIM
HEKPO30M M KOCTHBIM peMogennpoBanueM [3, 39].

OteyecTBeHHble aBTopbl M.O. Oypos n 0.M. l0xaHoBa
B cBoeli pabote «0 npuuMHe U MexaHW3Me BO3HWUKHOBEHUS
3yboBuaHoi Koctnx» (1986) cuntalot, yto 3y60OBMAHAEA KOCTb
ABNSETCA HW YeM WMHBIM, KaK JIOKHBIM CycTaBoM 3yba ¢ 3a-
CTapenbiM TPaHCAEHTaNbHBIM MOABbLIBUXOM aTfaHTa, paHee
He AMarHOCTMPOBaHHbIM [40].




0B30PHI T.30 N2

TpaBMaTuyeckas Teopusi MOXKET MOATBEPHAATHCA TEM
daKToM, uTo TpaBMa B aHaMHe3e HabogaeTcs y 3HauMTe N b-
Horo yucna naumentoB [41]. Takke 3aMeyeHo, YTO MOXeT
MMeTb MECTO 3HAYMUTENbHBIA BPEMEHHOW WHTEpBan Mexay
TPaBMOM M NOCTaHOBKOW AMarHosa [3].

K.M. David n A. Crockard B cBoeii pabote «Early devel-
opment of the craniovertebral junction and cervical spine»
B 2000 rozy npeanonioKuaK, YTO MeXaHU3MOM, JieXalLum
B OCHOBE BPOX/JEHHOr0 pa3BuTUs 3yDOBMAHOW KOCTU, MO-
JKET 0Ka3aTbCA NepenoMm XpsLia 3yboBMAHOro 0TPOCTKA eLué
B yTpobe Matepu. Kpome Toro, HepacnosHaHHoW 06bIKHO-
BEHHOW TPaBMbl UM MOBTOPHBIX MUKPOTPaBM MOXET BbITb
A0CTaTOYHO, YTOObI B KOHEYHOM WTOre BbI3BaTb CTpecc-
nepenom [42].

lMoATBEpPHAEHUIO TPAaBMATUYECKOI TEOpUM reHe3a 3ybo-
BMAHOM KOCTM CNOCOBCTBYET psAL aHaTOMUYECKMX 0COBEHHO-
cteit C,-N03BOHKa, NepeynCeHHbIX HUXe.

+ OTHocuTeNbHBIN AedUUMT KpoBoCHabXeHUs B 0bna-
CTU OCHOBaHus 3yb0BMIHOTO OTPOCTKA Npu TpaBMa-
TM3auMu CnocobCTBYET HapYLIEHWIO CTPYKTYPbI Heli-
POLIEHTPaNIbHOT0 CUHXOH/PO33, YTO, B CBOK 04Yepefb,
MOXKET NpuBecTU K 06pa3oBaHuMio 3y6oBUAHOW KOCTU
[6, 371.

« HelipoueHTpanbHbIN CUHXOHAPO3 pacrnonaraercs
HUXe BepXHUX daceTouHbIX cycTasoB C, U He ABns-
eTCA aHaTOMMYECKUM OCHOBaHWEM 3yboBMAHOrO OT-
pocTKa [4, 6].

+ OcHoBaHue 3yboBMoHOrO OTPOCTKA — 3T0 06MacTb,
XapaKTepu3yHLLaAcs CHWXeHHOW Ha 55% KocTHoi
Maccoi o CpaBHEHMIO C TesloM 3y60BMAHOrO 0TpOCT-
Ka. KpoMe Toro, ToNLMHA KOPTUKANIBHON MNACTUHKU Y
OCHOBaHWA 3yb60BMULHOMO OTPOCTKA COCTABASET JULIb
35% e€ TonwwmMHbI B OCTanbHOM YacTu Tena 3ybosua-
HOro oTpocTKa [4, 6].

Kpome TOro, HM3Kas MWHepanbHas MIOTHOCTb KOCTH,
cnabocTb CBA30YHOrO anmnapara (B 4acTHOCTW, MOMEpPEeYHo
CBA3KW aTnaHTa) U r’unepMobunbHOCTL CYCTaBOB, OMUCAHHbIE
Yy naumeHToB ¢ cuHapoMoM [layHa, Kyaa valle, 4eM B no-
NyNALMM B LESIOM, MOrYT CNOCoBCTBOBATb TPaBMaTUHECKOMY
reHesy 3yboBuaHom Koctu [6, 43-45].

1,2023
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AHaToMMuueckue BapuUaHTbl 3Y60BM,|1HOI7I KOCTU

J.W. Fielding n coasTt. B 1980 rogy onucanu 2 aHaToMm-
YecKux TMMa (BapmaHTa) 3y60BMAHOM KOCTW: OPTO- U AUCTO-
nuyeckui (puc. 3) [41].

Mpn opToTonMyeckoM BapuaHTe 3y60BUAHAA KOCTb HaXo-
[MTCA B HOPMAJIbHOM aHaTOMMYECKOW NO3WULMKM OTHOCUTENBHO
3y00BUAHOTO OTPOCTKA M ABUMETCSA BMECTE C NepesHei Lyro
C,. cTonmnyeckuii BapuaHT XapaKTepusyeTca TeM, YTO 3y-
boBMaHas KOCTb, pacnonoXeHHas Y OCHOBAHWS 3aTblI0YHOV
KOCTM, npuneraeT K 60M1bLLIOMY 3aTblI04HOMY OTBEPCTIO B 06-
nactv briomenbaxoBa ckata. B atom cnyyae 3yboBuaHas Koctb
MOKeT ObITb (DYHKUMOHANBHO CBA3aHa € 6asunnspHoON YacTbio
3aTbl/I04YHON KOCTM U, KaK CNeSCTBUE, MEHATb CBOE MOJIOXEHUE
oTHoCuTeNbHO nepeaHert oyru C, [31, 46].

C.l. Shaffrey u coaBT. 0TMeyaloT, YTo HanU4Me AUCTOMNM-
YecKoro BapuaHTa 3y60BMAHON KOCTU SBNAETCA (aKTOpOM
BbICOKOTO pUCKa pa3BuUTMs Muenonatuu [47]. 3To npeano-
NoXeHWe noaTeepkaaeTcs U bonee no3gHAMM UCCNeAoBa-
HWAIMM, TaKUMU, Kak paboTa |.J. Helenius u coabT. «Os Odon-
toideum in Children: Treatment Outcomes and Neurological
Risk Factors», onybnukoBaHHas B 2019 roay. B Hen onu-
caH aHanu3 102 cnyyaeB naumeHToB ¢ 3y60BMAHOM KOCTbIO,
13 KOTOPbIX ONEepaTMBHOMY NleyeHuto noaBeprcs 71 nauueHT,
a 31 neymnucb KOHCEPBATUBHO. ABTOpLI OTMEYAHOT, YTO Op-
TOTOMWYECKMIA BapuaHT 3y60BUIHON KOCTW BCTpeyancs B 59,
auctonuyeckun — B 43 cnydasax. OAHaKo AMCTONMMYECKWN
BapWaHT Yallle NPMBOAMI K BbIPaXKEHHbIM HEBPOIOTUYECKUM
HapyLUEeHMAM U, KaK cnefcTeue, TpeboBan onepatueHoro ne-
yeHus (B 38 cnyvasx) [46].

0.M. Naenoea, C.0. Psabeix u coast. B 2018 roay npose-
NN aHanu3 26 uctopuii 60n1e3HM NaUMEHTOB C BPOXAEHHOM
MnaToflorMen KpaHuoBepTebpanbHO 0651acTu U BbISCHUAK,
4YTO M3 HECMHAPOMaNbHbIX NauuenToB y 3 u3 6 (50%) uMenachb
3yboBMAHasA KOCTb, AWUCTOMMYECKWUNA BapuaHT. Y maumeHToB
C NMopoKaMu KpaHuoBepTebpanbHoi 0bnacT Ha QoHe reHe-
TUYeCKUX cMHApoMoB — Y 7 yenosek u3 9 (77,8%) — ume-
nacb 3yboBuaHasA KOCTb ¢ npeobiagaHueM opToTONMYECKOrO
BapuaHTa (6 yenosek). 3yboBuaHasA KOCTb AMUCTOMMUCEKOrO
BapWaHTa B couyeTaHuu ¢ cuHapoMoM Knunens—-Qeins ob-
HapyxeHa y 1 naumenTa u3 11 (9,1%) [48].

HopMa OpToTonuyeckun ﬂ,McTonuqecKMM
™
Char — 3yboBuaHas
36 C 3y603M.U.HaFI W
Il
MepenHss ayra *40 C,// KOCTb 0 é
| y 8

Puc. 3. AHaToMUuecKue BapuaHTbl 3yDOBUAHON KOCTU: OPTO- W AucTonMYeckui [31].
Fig. 3. Anatomical variants of the os odontoideum: orthotopic and dystopic [31].
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KnuHuveckue NMPU3HaKHU

AA. JlyuMK u coaBT. CuUMTalOT, YTO aTnaHToaKcUanbHas
AUCNOKaLms un BbiBKX C-No3BoOHKa ABNSAIOTCA OHUM U3 Ca-
MbIX OMacHbIX BapUAHTOB TeYEHWS aHOMasuiA pa3BUTUSA Kpa-
HWoBepTebpanbHOro nepexofa, 3a4acTylo NPoSBASIOLLMXCS
MPOrpeccupyroLLEN KpUBOLLIEEN, XPOHUYECKO Bosblo B Luee,
mueno- u megynnonatven [49]. B ceoto ouepeab, 3yboBuaHas
KoCTb, cMHAPOM [layHa W Apyrue COeAMHUTENBHOTKAHHbIE
AMCNNa3Mn — OfHU U3 OCHOBHBIX MPUYMH Pa3BUTUA aTiaH-
TOAKCManbHOW AMCIOKaumy y aeTei [48].

L.P. Rowland v coaBT. pasgenvnu KIMHMYecKue npusHa-
K1 3y60BMAHOM KOCTW Ha 4 rpynnbl:

+ 1-9 rpynna — noKanbHble NposBAeHUsa (roioBHas

Bonb, 6onb B Wee) 663 cMMNTOMOB MUenonaThy;
¢ 2-9 rpynna — MOCTTpaBMaTU4eCKas TPaH3UTOpHas
Muenonarus;

« 3-2 rpynna — CTOMKas MUenonarus;

* 4-5 rpynna — BHyTpuU4epenHsle nposenexus [/, 8].

Acumnmomamuyeckoe meyenue: B ciyyae beccumnToM-
HOro TeyeHus 6ONIBLUMHCTBO NaLMEHTOB HE 0TMEYAloT HeBpo-
NOTUYECKUX HapYLLEHMIA, U 3yBOBUIHYI0 KOCTb 0BHapyKuBa-
I0T C/y4alHO BMECTE C BbISIBIEHHOW aT/IaHTOAKCMaslbHOl
HecTabunbHocThio [3].

bonb 8 KpaHuosepmebpaneHol obnacmu: bonb —
YacTbl CUMMTOM Y NaLMEHTOB C AaHHOW naTonoruen. B Ta-
KUX C/yyasX eAMHCTBEHHbIM CUMMTOMOM MOXET OKa3aTbCs
3aTblNI04YHO-LiepBUKanbHas 60ib. CBA3b MeXAY 3TUM CUMMTO-
MOM 1 HanuumeM 3y60BMAHOW KOCTW He BCEraa Jierko ycra-
HOBWTb, 0COBEHHO KOTAa HET ABHOW PEHTIEHONIOMUYECKH
obHapyeHHoi HecTabunbHocTn C—-C, 1 B LenoM u3-3a
LUMPOKOr0 pacnpocTpaHeHus LIeWHoro 6oneBoro cuHApoMa
cpeau Hacenenms [3].

Muenonamus: cywecTByeT LUMPOKWI CMEKTP NPOSBIEHMIA
HEBPOJIOTMYECKOr0 AeduLMTa Y NaLMEHTOB ¢ 3yDOBUAHOI KO-
CTblo. 3T0 MOKET BbiTb CBA3AHO CO CTEMEHbID KOMMpeccuw
CMMHHOTO MO3ra, XapakTepHoi Mopdonoruen bonblioro 3a-
TbIIOYHOrO OTBEPCTMS, Pa3MEPOM BEPXHET0 LiEPBUKANbHOMO
KaHana, a TaKKe XapaKTepoM TpaBMbl. CUHAPOM MuenonaTtuu
OXBaTbIBAET C/ly4yau OCTPOI KOMMPECCUM CMMHHOIO MO3ra,
MOBTOPSIOLLMXCA MUKPOTPABM, XPOHUYECKOW CTaTUYECKOI
KOMMPEeCccum 1 XpOHUYECKOro MPOrpeccupyioLLEero noBpexae-
HWs HEBPasbHbIX CTPYKTYP B 061acTv KpaHuosepTebpanbHoro
nepexopa. Bcé 3to MoxKeT Bbi3blBaTb MHOXECTBO CUMITOMOB,
BapbMPYIOLLMX OT MPEXOAALLEN MUENIONaTM 40 Pa3BuTHA Te-
Tpanapesa, Mnaeru1, CMHAPOMa LIEHTPasbHOTO NOBPEXAEHNS
CMUHHOIO MO3ra C NosBAeHMeM bynbbapHbIX 3HAKOB U Jaxe
HacTynneHueM cmeptu [3, 50].

Ha paHHbIA MOMEHT ANA OLEHKM HEBPOSIOrMYECKOro
cTaTyca NauMeHTOB C LUEWHOM Muenonatuei Havbonee Ba-
JMAHBIMU SIBASIOTCA MOAMGULMPOBaHHasA WKana AnoHCKoi
opToneamnyeckoi accoumaumm mJOA (JOA Score) v wkana
Hypuka (Nurick scale) [12, 46, 51].

N. Shirasaki n coast. B 1991 rogy onucanu 27 6onb-
HbIX C 3yDOBMAHOW KOCTbIO, Y KOTOPbIX UMENUCb NPU3HAKM
3agHen HecTabunbHOCTU. Y 6 NauMeHTOB AMarHoCTMpOBau
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LWeKnHyl0 Muenonatuio. PassuTue LeiHOM MuenonaTu 3a-
BUCUT OT pa3MepoB MO3BOHOYHOTO KaHana. YMeHblueHue
WUMPWHBI MO3BOHOYHOTO KaHana <13 MM crocobcTByet
KOMMPECCUM CMIMHHOTO MO3ra W, KaK CNefcTBUe, pasBUTMIO
SBNEHUIA MUENOWLLEMUN U MUENOMATUM, NMPUYEM CTEHO3 NO-
3BOHOYHOTO KaHana npy Hanuuuu 3yboBUAHOIM KOCTU MOXET
ObITb AMHaMUYECKUM (U3MeHsETCS Npyu crubaHum 1 pasruba-
HWM) UM CTATUYECKUM (MIMEET NOCTOSHHOE CYXKEHWE, KOTOpoe
He U3MEHSETCS NpY ABUKEHWM) [26, 52].

BHympudepenHeie nposigieHus: HEMHOTOYUC/IEHHbIE
C/ly4au BHYTPMYEPENHBIX CUMNTOMOB NPy 3yB0BUAHON KOCTH
B HacTosiLLee BpeMsl OTPaeHbl B UTepaType, B OCHOBHOM
OHY CBfi3aHbl ¢ BepTebpobasunapHoii uwemmeit, BO3HMKLLEN
nocne pa3sutus HectabunbHoctn Mexay C—C,-no3soHKkamu,
MHDApKTOM MO3}eYKa, NOBPEXAEHUEM CTBOMA MO3ra, roflo-
BOKpY»eHueM [3].

A.A. Jlyumk v coast. B 2016 roay, uccnepys sBneHus sep-
TebpobasunsapHoM HeLOCTAaTOHHOCTM Y NAUMEHTOB C Pasfny-
HbIMW KOCTHBIMM aHOManuaMK KpaHuoBepTebpanbHoro nepe-
X0Aa, BbIACHWMM, YTO Y MALMEHTOB C HECOCTOSATENbHOCTbIO
nepefHEro OMOPHOT0 KOMMJEKca KpaHuoBepTebpanbHoM
obnacti, B TOM uucne 3y60BUAHOW KOCTbIO, BbIBUX aT/aHTa
CONPOBOXAANCA KOMMpECCHelt NPOA0ATOBaTOr0 U CMIMHHOIO
MO3ra, N03BOHOUHbIX apTepUiA, 3yG0BUAHBIM OTPOCTKOM [53].
WMetoTca eanHUYHBIE ONMMUCAHMA Cy4YaeB PasBUTUS CUHKO-
NanbHbIX COCTOSHWUIA Ha (OHe Hanmuus 3y60BUAHOM KO-
CTW, TaKIKe CBSAI3aHHBIX C ABNIEHUSIMM BepTebpobasnnspHoi
uwemum [94].

InarHoctuka

PeHmaeHozpachus: peHTreHorpamMMmbl LLEHOro oTaena
MO3BOHOYHMKA C OTKPbITHIM PTOM B NpsMOM 1 BOKOBOM Npo-
eKLMM Yallie BCEro J0CTaTOYHbl A MOCTaHOBKM AMarHo3a
3yboBuaHoM KocTw. [lobaBneHuWe AMHaMUYECKUX peHTre-
HOrpamMM B BMAe CrubaHus W pasrubaHus peKoMeHayeT-
CA 1A UCKIIOYEHWs aTNaHTOaKCUambHOW HecTabunbHOCTH
(puc. 4, 5) [3].

Crubanue

Puc. 4, 5. OyHKUMOHanNbHas peHTreHorpadua LUEHOro oTAeNa
MO3BOHOYHMKA Y NaALMEHTa C SBNIEHUSIMU aTaHTOAKCMaNbHOW He-
cTabunbHOCTU Ha (oHe 3yboBMAHOI KocTm [31].

Fig. 4, 5. Functional radiography of the CVJ in a patient
with atlantoaxial instability on the background of the os
odontoideum [31].
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Metoa Wiesel/Rothman

Wupekc Power

Puc. 6. Uupekc Power n Meton Wiesel/Rothman.

a) Bolumcnenue nposogst no dopmyne BC/AO. 3HaueHue >1,0 cBu-
DeTeNbCTBYET 0 HaJMYMM aTNaHTOOKLMNMTANbHOM HECTabMUNBHOCTY;
meTon, Wiese |/ Rothman. b) MpoBoasaT n3aMeHeHWe BeMuYMHbI X
Ha QYHKLMOHaNbHbIX peHTreHorpamMmax. HopmanbHoe 3HaueHne —
<1,0 MM [61].

Fig. 6. Power index and Wiesel/Rothman method.

a) The calculation is carried out according to the formula BC /AQ.
A value greater than 1.0 indicates the presence of Atlanto-occipital
instability; the Wiesel/Rothman method. b) Carry out a change in
the value of X on functional radiographs. The normal value is less
than 1.0 mm [61].

MpeanoxeHo HECKONbKO KpUTEpUeB ANs onpeneneHus
aTNaHToaKCUanbHOW HeCTabUNbHOCTH:
* aTnaHTofeHTanbHbli uHTepBan (ADI) >4 MM y peTeit
u >3 MM — y B3pocbIX [55] npu HelTpanbHOM Mo-
NOYKEHWUW TONOBHI;

« pasHuua B ADI npu crubanum n pasrubanmm — 3,5 [56]
um 3 MM (I ctenedb — 3-6, Il cTeneHb — >6 MM)
[26, 57].

OnHako cneayet NOMHUTL 06 MHAMBUAYaANbHOK MOpdo-
Norun Nopoka u Bo3spacte pebéHka: y peten ADI no 4 Mm
CYMTAETCA HOPMOWA, TOTAA KaK Y MaUWMEHTOB C CUHAPOMOM
[layHa, AN KOTOpbIX Yallle BCEro XapaKTepHO Hannuue 3y-
boBuaHOI KocTH, rMnepMobunbHocTb (I cTeneHb) B aTnaH-
TOAKCUANbHOM COYJIEHEHMM — HOpMalbHOe AJiS HUX CO-
cTosiHue [21, 58-60].

H.0. XycauHos, C.B. Buccapuonos, [.H. KokywwH
B pabote «HectabunbHocTb KpaHuoBepTebpanbHoit 00-
nactu y peten ¢ cuHapomomM [layHa» 2016 ropy 4éTko
OMMUCanu PEHTTEHONOMMYECKME NPU3HAKU HaUuMA aTnaH-
TOOKLMNUTANbHON M aTNaHTOaKCUaNbHOW HecTabunbHOCTU:
yBenuyenne ADI>5 MM, basunnsapHo-aeHTanbHOro paccTo-
AHMA — >12 MM, a TaKkxKe 3HaueHusa uHaexca Power >1,0
(nepeaHAa aTNaHTOOKUMNUTaNbHAs HECTabWUABLHOCTL) MO0
<0,55 (3anHAA aTNaHTOOKLUMNUTaNbHAsA HecTabubHOCTD).
KpoMe TOro, AN OLEHKW aTNaHTOOKUMMNMTAsbHOW HecTa-
BUMBHOCTM XapaKTEpPHO YBEAWYEHWe aMNaWTYAbl nepef-
He3afHel TpaHCNAUMM Yepena, OLEeHWBAeMOi No MeTtony
Weisel n coast. (>2 MM). 3Ta MeToaMKa cuuTaeTca Gonee
TOYHOW, yeM MeToq Power (puc. 6) [61].

0 BO3MOXHOM HaJM4MM KOMMPECCMM CTMMHHOTO MO3ra
CBUAETENbCTBYHOT: YBESIMYEHUE aT/IAHTOAEHTAIbHOrO UHTEp-
Bana >10 MM, yMeHbLLEHWE pa3Mepa Pe3epBHOro NPOCTPaH-
cTBa Anga cnuHHoro Mo3ra (SAC) <13 MM [61].
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BbinonHeHne peHTreHorpaMM crubaHus-pasrubanus
LUEMHOr0 0TAe/a NO3BOHOYHMKA B aMByNaTopHbIX YCNOBUSX
y YenoBeka 6e3 601u B Wee UAM HEBPONOTUYECKOTO Aedu-
LMTa MOXKET cumuTaTbest besonacHbIM. OHaKO pekoMeHayeTcs
cobnoaaTh 0CTOPOKHOCTb NPU BU3Yanu3aLmMmu NOTEHLMANBHO
HecTabubHOro LENHOr0 0TAEeNa NO3BOHOYHMKA Y NaLMEHTOB
C 6onblo B LLEE U HEBPONIOTMYECKUM LeduumTtoM [3].

N. Nakamura u coasrt. B 2014 rogy npeinoxunu HoBble
ANarHoCTUYECKUE KPUTEPUM aTNaHTOAKCUaNbHOM HecTa-
BMAbHOCTU: YroN WHKAMHALMK No3BOHKA C, M KO3 ULMEHT
SAC-C1/SAC-C4 [63(62)]. OTnuumuTenbHo 0COBEHHOCTbIO
3TOW METOLMKM ABNSAETCA BO3MOXHOCTb MPOBEAEHNS OLIEHKHU
B HETPasbHOM NonoxeHum (puc. 7) [62].

KpoMe Toro, BbipaBHWBaHWe 3y60BMAHOI KOCTM MO OT-
HOLLIEHWIO K 3y60BMAHOMY OTPOCTKY, €€ OTHOLLEHME K CKaTy,
HaJM4mMe UM OTCYTCTBME PeAYKLMW Npu crnbanum / pasruba-
HWW ABNAOTCA BaXKHbIMW NapaMeTpamMu, KOTOpbIE HaNpAMY
BAMAIOT Ha TaKTUKY OnepaTMBHOrO nevenus [3].

KT: xoMnbtoTepHas ToMorpadus KpaHnoBepTebpanbHoro
nepexoAa MOXET MCNOJb30BaThCA 1A UCKITIOUEHUS APYruX
KOCTHbIX aHoManui. KomnbloTepHas aKcuanbHas ToMorpa-
¢uA B CoYETaHMM C TPEXMEPHOI PEKOHCTPYKLIMEN C aHrMorpa-
(uen 3HauMTENbHO YBENMYMBAET NOJIE3HOCTL M MOAANBHOCTD

Puc. 7. Meton Nakamura. Yron uHknnHaumv C, 0bpa3osaH nepneH-
LVKYNAPHOW IMHUEN, NPOBELEHHOM MO OTHOLLEHMUIO K KacaTesbHOi
JMHWA 3adHen noBepxHocTU Cy, M JIMHWEN, COeaMHAIOLLEN LieH-
TpanbHble 0TAENbI NepeAHeid v 3aaHeir ayrm C,.

@ — MONOXUTENbHBIN (HopMa), >10 °, b — oTpuuaTenbHbIi (no-
KanbHoe Kudosmposanue). Koadduument SAC-C1/SAC-Ch: 3Ha-
ueHue <0,9 cBMOETENbCTBYET 0 KOMMPECCUM CMIUHHOMO Mo3ra [62].

Fig. 7. Nakamura method. The incline angle C;: is formed by
a perpendicular line drawn with respect to the tangent line of the
posterior surface C,, and a line connecting the central sections
of the anterior and posterior arcs C; @ — positive (norm) more
than 10 °; b — negative (local kyphosis). The SAC-C1/SAC-C4
coefficient; a value less than 0.9 indicates compression of the
spinal cord [62].
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3TOr0 MeTofa MCCnefoBaHus. B YacTHOCTW, pacnonoeHue
M03BOHOYHBIX apTEPUI, MPOXOAALLUMX B aHOMAJIbHOM LUEHHOM
oTZeNe NO3BOHOYHUKA, CITYKUT LieHHelLei nHdopMaLmei
AN8 NpefonepaLMoHHOro naaHMpoBanus [3, 63].

K.S. White 1 coast. B 1993 rogy nposenu uccnefoBaHue,
B KOTOPOM N0 cpaBHeHuWIo faHHbix KT caenanu 3aknioyeHme
0 TOM, 4YTO pa3Mep NPOCTPaHCTBA 1A CMIMHHOTO MO3ra Y na-
LIMEHTOB C CMHAPOMOM [layHa MeHblLLe, YeM B LIeJIOM B Nony-
nsumm (505 1 602 MM? cooTeeTCTBEHHO) [64]. MMeHHO noTomy
AaXe MUHMMarbHas cybnloKcaums MOXeT NPUBOAUTB K pas-
BUTMIO CUMIMTOMOB KOMMPECCUW HeBpasbHbIX CTPYKTYp [61].

KT-aHrvo-, Muenorpadmsa MoryT 6biTb MonesHbl ¢ ToY-
KM 3peHns npesonepaumMoHHOro NiaHMpoBaHMs KaK OCHOBA
onsa cospfanua 3D-6uoMoneneit M KaCTOMU3UPOBAHHBIX Me-
Tanj0MMNNaHTaToB, KOTOPbIE BCE Yalle BHEAPAKT B MpaK-
TUKY NeYeHUs NaumueHToB ¢ 3y6oBUAHON KOCTbIO [14, 63, 65].

MPT: MeTop, Bbibopa 4N1S OLEHKW KOMNpeccun CNUHHOMO
Mo3ra. lpu Hanmummn BbilLenepeyncineHHbIX NPU3HaKoB aT-
NIAHTOOKLMMUTANIBHOW M aT/IaHTOaKCManbHOM HecTabuibHO-
CTU NOKa3saHo HasHaueHne MPT ang onpefeneHust UICTUHHOM
BE/IMYMHBI CTEHO3a M COCTOSHUS CMIMHHOMO Mo3ra [61, 63].

PE3HOME

Bonpoc aTnonatoreHesa 3y60oBUAHOM KOCTM [0 CUX MOP
0CTaétcs AucKyTabenbHbIM. HeKoTopble aBTOpbI CYMTAlOT
€ro BpPOX/AEHHOW NaTonorMen KpaHuoepTebpanbHoOM 06-
NacTy, BO3HMKAOWEW WU3-33 HapyLIEeHUs CIWAHWA SAep
oKocTeHeHus [1, 3, 26-30]. Takxe B nonb3y 3TOW Teo-
puW BbiCTynaeT GaKT CBA3W Hanuuusa 3yDOBMAHOW KOCTH
C BPOXAEHHBIMU TEHETUYECKUMU CUHAPOMaMM, TaKUMH
Kak Tpucommsa 21 (cunapom [layHa), Manbdopmaums Knun-
nens—Qeins, Mykononmcaxapugos u ap. [3, 391. HecMoTps
Ha 370, N0 AaHHbIM NUTEpaTypbl, BONBLIMHCTBO Uccheno-
BaTefied NPUAEPHKMBANTCA NO3ULUKM NPUOBPETEHHOTO
reHesa 3yboBMIHOW KOCTM KaK pe3ynbTaTa OTLaNEHHOW
TpaBMbl C,-N03BOHKA C pa3BMTMEM XPOHUYECKOro Hecpa-
LLEeHUs W PEMOAENMPOBaHUSA KOCTHOW TKaHu B obnacTtu
3yba C,-no3BsoHKa [3, 6, 38, 39, 66]. OnHaKo He BbI3bIBaET
COMHeHMA (aKT, YTO NPOMCXOXAeHUe 3y6OBMAHOI KOCTM
He BAMSAET Ha TaKTUKY Nnedenus [11].

3T0T peaKuiA NOPOK KpaHUoBepTebpasnbHoii 0bnactn y oT-
AEbHbIX NaLMEHTOB MOXET HE UMETb KITMHUYECKON CUMMTO-
MaTUKN 1 0BHapyXMBaTbCA B KA4ecTBe CNy4YalHOW HaXO[KM
MpY PEHTTEHONOMMYECKOM 00CNef0BaHUM LWEMHOMO 0TAeNa
MO3BOHOYHMKA, Y APYrUX JKEe MALMEHTOB MOXET NpUCYTCTBO-
BaTb LESIbli CMEKTP HEBPONOTUYECKUX, JIOKANbHBIX, BHYTPU-
YepenHbIx nposiBneHuii [7].

Wcxops n3 onucaHWs KIMHUYECKMX CUMNTOMOB Y Mauu-
€HTOB C 3y6OBMAHOM KOCTbIO pa3HbIX TWUMOB (OpTO- W AMC-
TOMWYECKOT0), MOXKHO CAenaTh BbIBOJ, YTO OUCTOMUYECKUIA
BapWaHT yallle NPUBOAMT K PasBUTUIO TEX WM UHBIX KIIMHU-
YECKMX NPU3HAKOB [46, 47].

06blyHO CTaHOApTHBIX METOLOB Jly4eBOW AWarHocTu-
KW OKa3blBaeTCA [0CTaTO4HO [J1A MOCTAHOBKW AWarHosa.
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C noMoLublo peHTreHorpaduu LIEWHOro oTAena NO3BOHOY-
HWKa B BOKOBOI NpoeKuun ¢ fobaBneHneM GyHKLUMOHAbHbIX
PEHTreHOrpamMM B MOJSIOXKEHUM CrbaHusa W pasrnbaHns Mox-
HO OLEHMTb Hanuuue SBNEHWW aTNaHTOAKCWaNbHOW HecTa-
BUNbHOCTM M HapyLUEHWIA KpaHuoBepTebpanbHbIX COOTHOLLE-
HWIA y NauueHToB ¢ 3yboBuaHou KocTbto. KT weinHoro otaena
MO3BOHOYHWKA MO3BONSET Donee YETKO OLEHUTL B3aUMOC-
BA3b KOCTHBIX CTPYKTYp Ha YPOBHe KpaHuoBepTebpansHoro
nepexofa, OnpeAeNUTb MPU3HaKM CPaLLLeHNs Npy 3acTapenbix
BbiBuxax C,-no3soHKa, nofobpatb ONTMManbHLIA BapuaHT
(MKCaLMM U UCKIIOUUTb ApYrie KOCTHbIE MOPOKW PasBUTUS.
MPT weitHoro oTaena No3BOHOYHWKA MO3BONISET B MOSHOW
Mepe OLEHUTb CTeNeHb KOMMPECCHUW CIMHHOMO MO3ra U SBfe-
HUs Muenonatum [3, 61, 62]. BMecTe ¢ 3TMM BaXHO OTMETUTD,
4T0 A00aBNEHNE B PYTUHHYIO NPAKTUKY AOMOJHUTENbHBIX Me-
TOA0B UCCNeAO0BaHMs, TakuX Kak KT-aHrvo- u Muenorpacdus,
U3roToB/eHne 6uoMopenen 3HAUUTENBHO MOBLILLAET TOY-
HOCTb NpeJomnepaLyoHHOro NIaHUPOBaHUA U, KaK CieACcTBue,
BEAET K YNyYLLEHNI0 pe3yNbTaToB 0MepaTUBHOIO JieyeHus [3,
13, 69].

3AKJIO4YEHUE

3yboBuaHan KocTb C,-n03BOHKA 3T0 peAKas, HO BMecTe
C TeM KpaiiHe onacHas natonorus KpaHmosepTebpanbHoi 06-
nacTu. 3a4acTylo, npoTeKas BecCUMNTOMHO, OHa BCE paBHO
OCTaETCA OCHOBHbIM (haKTOpoM pucka GhopMMpoBaHusA aT-
NaHTOAKCUaNbHBIX AMCIIOKALMA, KOTOpble, B CBOK 04Yepeb,
MOryT 06epHYTHCA Pa3NUYHBIMUA KITMHUYECKUMU NPOSIBIIEHUSA-
MM, BNOTb 0 NPSMON Yrpo3bl XU3HK. Mcxoas u3 Bblllecka-
3aHHOr0, NpaBuUNbHasA AWMarHOCTUKa 3TOr0 NOpOKa, 0COOEHHO
Y MaUMEeHTOB M3 TpynMbl PUCKa, HanmpuMep, C CUHLPOMOM
[layHa n ppyrumm, sBnsietcs obssaTenbHoW. BeinonHeHwe
(YHKUMOHAMbHBIX PEHTTEHOrPaMM LUEMHOT0 OTAEeNa Mo3Bo-
HOYHMKa B HOKOBOW MPOEKLIMKM MOXKET JaTb JOCTOBEPHYH MH-
(opMaLyo 0 HaNMYMK NATONOTUYECKUX CMELLIEHUIA B 0BiacTH
KpaHuoBepTebpanbHoro nepexosa. Y nauveHToB C BbISBNIEH-
HbIMU AUCIIOKALMAMU MW HATMYUEM KITMHUYECKUX NposiBNe-
HuiA BbinonHeHue KT u MPT weiiHoro otaena no3BoHOYHUKA
TaKkxKe ABNIfeTCA 0653aTesbHbIM.

Bce acneKTbl, KacaloWwmecs neyeHus naumeHToB ¢ 3ybo-
BWAHOM KOCTbIO, BynyT nofpobHO onMcaHbl BO BTOPOM YacTu
0630pa nmMTepatypbl.
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AHHOTALIUA

PasBuTie pereHepaTMBHON MeAMLMHBI, U3y4eHue BUONOrMM CTBOMOBLIX KIETOK M aHaNW3 MeXaHW3MOB LeNCTBUS (aKTopoB
pocTa, Cofepalumxcs B nnasMe, oboralléHHon TpoMboLmMTaMm, NOATONKHYM BosbLLOe YMC/I0 UccefoBaTenei K ucnosib-
30BaHWI0 OPTOBMONOrMYECKMX NpenapaToB B CBOEN KIIMHUYECKOM NpaKTuKe. Llenbto HacToswein paboTbl bbino npeacTaButh
3 (EKTUBHOCTb MCMONB30BAHUA PEreHepaTMBHBIX METOAWK WM OPTOBMONOrMYEcKUX NpenapatoB B JieueHUM 3aboneBaHum
BepxHeli KoHeyHocTH. Mpu noaroToBKe 0030pa UCMOMb30BaHa OTKpbITas 3NEKTPOHHAA 0asa AaHHbIX Hay4HOW NUTepaTypbl
PubMed (MEDLINE). MoucK AaHHbIX NUTepaTypbl NPOM3BEAEH NO CEAYIOLMM KIHOYEBBIM CNIOBaM: «pereHepaTuBHas Meau-
LMHa», «OPTOBMONOrUS», «KUCTb», «Iy4e3anACTHbIA CyCTaB», «MiasMa, 00oralléHHan TpoMboLMTaMu», «Me3eHXMMArbHbIe
CTBOJNOBbIE KIETKM», «CTPOMaNbHO-BacKynspHas ¢pakumsa». B cratbe npencTaBneHbl pe3ynbraTbl UCMOb30BaHUA M 0bo-
CHOBaHWe MpUMEHEHUs OpTOBMONOrMYECKUX MPEenapaToB B NIEYEHUW PA3IMYHBIX NaToONOMMIA KUCTU U BEPXHEN KOHEYHOCTU.
lpMeHeHWe OpTOBMONOrMYECKMX NPenapaToB W pereHepaTMBHBIX METOAWK B JieYeHUM 3aboneBaHWN BEpXHEN KOHEYHOCTH
ABNsAeTcsA 6e30MacHbIM M NEPCNEKTUBHLIM HanpaeneHueM. [Ing nocnenytolero 3 heKTMBHOr0 NPUMEHEHNS KIIETOYHBIX NpPo-
LYKTOB HE0OX0AMMbI NPOBEAEHWE AabHENLLMX UCCNE0BaHMIA A1 OLEHKU MX AONTOCPOYHBLIX PE3yNbTaToB, a TaKKe pas-
paboTKa YHUULMPOBAHHBIX MPOTOKOIOB UX UCMOJb30BaHMS.
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Regenerative medicine and orthobiological drugs
possibilities in upper limb diseases treatment:
Literature review
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ABSTRACT

The analyses of regenerative medicine progress, stem cell biology, and platelet rich plasma growth factor mechanisms of
action have pushed many researchers to use orthobiological drugs in their clinical practice. This review aimed to present the
use of regenerative techniques and orthobiological drugs in the treatment of upper limb diseases. The open electronic database
of PubMed (MEDLINE) was used in the search for scientific studies. The literature search was conducted using the keywords:
«regenerative medicine», «orthobiology», «hand», «wrist joint», «platelet rich plasma», «<mesenchymal stem cells», and
«stromal-vascular function». The article presents the results and rationale of the use of orthobiological drugs in the treatment
of various hand and upper limb pathologies. The use of orthobiological drugs and regenerative techniques in the treatment of
upper limb diseases is a safe and promising direction. For the subsequent use of effective cell products, further research is
needed to assess their long-term results and development of unified protocols for their use.

Keywords: regenerative medicine; orthobiology; hand; wrist; platelet rich plasma; mesenchymal stem cells; stromal-vascular
function.
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0B30PHI

BBEJEHUE

Hu3kas 3addeKTMBHOCTb KOHCEpBATUBHBIX METOAO0B Jle-
yeHus 3aboneBaHW BepxHel KoHeuwHocTw [1], HeyaoBneT-
BOPEHHOCTb pe3yNibTaTaMW OnepaTUBHBLIX BMeLLaTenbCTB [2],
HaJM4Me KOoropTbl MaLMEHTOB, OTKa3bIBalOLLMXCA OT XMpyp-
rMyeckoro neveHus [3], passuTMe pereHepaTUBHON Meau-
LMHBI U U3y4eHWe Buonorum CTBONOBLIX KieToK [4] — BCE
3T0 cnocobcTBoBano pa3paboTKe HOBLIX MOAXOA0B K OMTHU-
MWU3aLMU JIeYeHUs NaToNOMMiA KUCTU M BEPXHEN KOHEYHOCTU.
WNHHOBauMOHHBIE opTOBMONOrMyeckMe npenapatbl MOryT
MPUMEHATLCA B KayecTBe OCHOBHOrO MeToga Tepanuu [9]
WAM afbloBAHTHOrO CPEeSCTBA B COYETAHWM C XUPYPIUHECKUM
BMeLLaTebCTBOM [6]. [y 3TOM K pereHepaTMBHBIM METOAU-
KaM MOXXHO OTHECTW MCMOJIb30BaHWE PasfinyHbIX QaKTopoB
poCTa M UMTOKMHOB, Nya3Mmbl, 0boraLléHHoM TpoMbouuTamm
(platelet rich plasma, PRP), a Tak}Ke Me3eHxXxUMasbHbIX CTBO-
noBbix Knetok (MCK), ak3ocoM u T.4. [7]. Lienbto Hawwen pa-
6oTbI 6b110 MPeACTaBUTL OMMCaTENbHBIA 0630p M NPOKU3BECTH
OLIEHKY CYLLECTBYIOLUMX AaHHBIX MEAWLMHCKON NINTepaTypbl
Mo NpYMEHEHNI0 OPTOBMONOIMYECKUX MPEnapaToB, KIeTod-
HbIX TEXHONOMUI U pereHepaTMBHLIX METOAUK B XUPYpruwu
BEPXHel KOHEYHOCTU M KMCTEBOW Tepanuu.

MET0/10J10r1s MOUCKA UCTOYHUKOB

Mpu moprotoBKe o0630pa nMTEpaTypbl MCMO/b30BaHa
3NeKTPOHHaA 6asa faHHbIX HayyHoi niutepatypbl PubMed
(MEDLINE). ToucK AaHHbIX nuTepaTypbl NpoM3BefLEH
Nno CnefylolWmUM KIOYEBLIM CIIOBaM: «pereHepaTuBHas Me-
AvumHa / regenerative medicine»; «optobuonorus / ortho-
biology»; «kucTb / hand»; «ny4esansacTHbIN cycTaB / wrist»;
«nnasma, oborawéHHas TpoMbountamu / PRP»; «Me3eHxu-
ManbHble CTBOMOBble KneTku / mesenchymal stem cellsy;
«CTpOManbHo-BackynspHas dpakums / SVF». Ucnonb3oBanu
ClefyloWwme Kpumepuu BKJIHOYeHUS: PaHLOMU3NPOBaHHbIE
KOHTPOSIMpYeMble KIMHWYECKUE UCCTIe0BaHWUSA, UCC/eoBa-
HWSA Ha XMBOTHbIX, KIIMHUYECKWE ClyYau, CUCTEMATUYECKME
0630pbl, MeTaaHanm3bl. KpumepusmMu UCK/I0YeHUS SBNANUCH
cTatbi 6€3 NOMHOTEKCTOBOW Bepcuu, Aybnupytowme nybnm-
Kaumu. [pepnoyteHne oTAaBanu pabotaM 3a nocnegHue
9 ner.

ObCYXOEHWUE

Cundpom de KepeeHa

Xupyprudeckoe BMeLLaTeNbCTBO NMpu cuHapoMe ae Kep-
BEHa ABNSETCA OKOHYaTEeNbHbIM BApMaHTOM NIeYeHUs Npu He-
3(dEKTUBHOCTU KOHCEpBaTUBHBLIX MeToauK [8]. Haubonee
YacTo MPUMEHSIOWMUMUCS HEXUPYPrUYECKUMU BapuaHTaMu
Tepanuu rpu 3ToM ABNSIOTCA OPTE3UPOBaHNE, UHBEKLNM TTTH0-
KOKOPTUKOCTEPOMAOB, NPUEM HECTEPOMIHBIX MPOTUBOBOCNA-
JMTeNbHBIX NpenapaTtoB 1 gpusnoTepanus [9]. ccnegosanue
3QHEeKTUBHOCTY NpUMeHeHUst MHbeKUMA PRP npu aton na-
TONOMMW NPOLUKTOBAHO aHHBIMU MEWULIMHCKON NIUTEpaTypbl
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0 eé CnocoBHOCTAX K CTUMYNAUMM Nponndepaumnu cTBoo-
BbIX K/IETOK CYXOXMWINSA, aKTMBaLUMU WX OudhepeHLMpoBKHU
B TEHOLMTbI, YBEJIMUEHUIO COLEPHKaHUs KOJINareHa, a Takxe
Ba)XHbIMW NMPOTUBOBOCMANMUTENBHBIMU U 06e360NMBalOLLIMMH
apdexramu [10, 11]. Tak, Ramesh u coasr. [5] B cBoei pabo-
Te NPeAoCcTaBMM pe3ynbTaTbl NpUMeHEHNA 2 MHbeKumi PRP
C 3-HedenbHbIM MHTEpBanoM y 141 naumeHTa ¢ CMHAPOMOM
ae KepeHa. ABTopamu 6biio COOBLLEHO O CHUMEHUU WH-
TEHCUBHOCTU BoneBoro cuHApoMa y 77% maumeHToB nocne
nepBoit MHbeKummn n y 16% — nocne BTopon [5]. Peck u co-
aBT. [12] B cBOEM Mccnef0BaHUM MPOM3BOAMIM OLHOKPATHYH
uHbeKUMo PRP nop ynbTpasByKOBBIM KOHTPOJIEM Y Nauy-
€HTOB, CO0OLUMBLUMX 0 He3(hdEKTUBHOCTU KOHCEPBATUBHO-
ro NeYyeHus Npu MCMoNib30BaHUU THKOKOPTUKOCTEPOUAOB
1 opTte30B. CornacHo ux AaHHbIM, MHbeKums PRP 6e3onacHa
1 3G heKTMBHA B OTHOLLEHU YAYULLEHWSA NOKa3aTeNien ypoB-
Ha Bonm [12].

Mospexcderue cyxoxcunuli caubamenel

(®opmupoBaHue pybuOB U afre3vpoBaHWe CYXOXKWIMiA
crubateneii nocne onepaTVBHOIO BMeLLIATENLCTBA ABNSAIOTCS
OCHOBHbIMW NPUYMHAMU HEY[0BNETBOPUTENBHBIX pesynbTa-
TOB feyenus [2]. pu 3TOM yxe Bbinn NpeanpuHATLI pas-
NMYHbIE MOMbLITKW NpeLOTBPALLEHUA MOC/E0NepaLUoHHON
afresun CyXoXuius, Takve Kak MoguduKaums TEXHUKMW Ha-
IOEHWS LUBOB, UCMONb30BaHWe (hapMaKOOTMYECKUX areH-
TOB M MexaHuyeckux bapbepoB. 0gHaKo Ha AaHHbIA MOMEHT
OTCYTCTBYIOT A0CTOBEPHbIE A0Ka3aTeNIbCTBa X IPPEKTUBHO-
CTU B KIIMHUYeCcKuX ycnoBuax [13]. Tak, Hanpumep, nokasaHo,
YTO rManypoHOBas KUCNOTA He OKa3blBaeT CYLEeCTBEHHOMO
B/MAHWA Ha NMOC/E0NepaLMoHHbIA 00bEM aKTMBHBIX ABU-
XeHui [14]. B paMKax HejaBHO 3aBepLUEHHOMO paHoMU3U-
POBaAHHOr0 KOHTPONMPYEMOr0 K/IMHUYECKOTO UCCef0BaHus
(PKW) Lee u coasr. [15] 6bin ucnonb3oBaH HecKIETOYHbIA
AepManbHblii MaTpuke (ADM) ¢ uenblo nmpepynpexpneHus
(opMupoBaHMsA nocneonepaumuoHHbIX pybLoB mocne Boc-
CTaHOBNEHUS CYXOXMNUiA crubateneit B 30Hax 3-5. TexHuKa
BKJItOYana B cebs nocnefoBatenbHOe UCMOb30BaHWE [BOM-
HOMO CYXOXWBHOO LIBA MO MOANDULMPOBAHHON TEXHUKE
Keccnepa, nebpuaMeHT noBpexAEHHbIX KpaeB 0605104KM
CYXOXUAMs 1 0bopaunBaHMe BOCCTAHOBNIEHHOO CYXOXUUS
B ADM (B bonbLieM 06bEMe, YeM mnowiasb AedeKTa Cyxo-
xunms). NpoTokon nocieonepaLMoHHOro BeAEHUS BKIKOYa
B cebs naccuBHble BMMKEHMS, HauaTble yepe3 3—5 aHeil no-
Crie 0nepaTUBHOrO BMELLIATENbCTBA, U aKTUBHbIE [BUKEHUS
cnycta 7 gHen nocne onepaumn. 061was npoaonxKuTeNbHOCTb
peabunutauum coctaBuna 8 Hep, OYHKUMOHANBHBIN pe3ynb-
TaT JleyeHus oueHMBanu no Kputepusam Buck—Gramcko I
yepe3s 12 Mec nocne onepauuu. Pasnnumin B yacTote U xa-
paKTepe 0CMOXHEHMI N0 CPaBHEHWIO C KOHTPOSTbHOM rpynmnoi
BbIAIBJIEHO He Obin1o. bnarotBopHoe BMsHMe ADM Ha npouecc
BOCCTAHOBJIEHUSI CYXOXKMW/MIA crubaTenei 6bino NoATBEpIK-
[EHO YNy4LIEHNEM NOCe0NepaLnMoHHOre GyHKLMOHABHOMO
pe3ynbTaTa U yMeHbLLeHUEM HOpMUPOBaHNS NEPUCYXOKUIb-
HbIX aAresui, 4yto rosoput 06 3PHEKTUBHOCTU NPUMEHEHMS
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ADM B KauecTBe aHTUagre3nBHoro bapbepa [15]. AHanorny-
Hble pe3yfbTaThbl NONYYeHbl B XO4Ee APYroro NpOCrneKTUBHOIO
uccnegoBanua Shim v coasr. [16], B paMkax kotoporo ADM
UCMONb30BaM MPW MOBPEXAEHUN CYXOXUNINA crubatenei
B 1-2-i 30He. Yepe3 6 Mec nocne BMeLlaTeNbCTBa Mpo-
M3BOAMNM OLEHKY 00bEMa [BMMEHWA B MPOKCUMMAJBHOM
W AMCTaNbHOM Mex(anaHroBOM cycTaBe, MOC/E Yero Wc-
Cle[0BaTeNM MPULLK K BbIBOLY, YTO Mcnonb3oBaHue ADM
MpyW BOCCTAHOB/IEHNM CYXOXUNWI crubateneil B 1-2-1 30He
3HauUMUTeNbHO YAyyLwaeT GYHKUMOHANbHbIA pe3ynbTar nede-
HWSA C TOYKM 3peHnsa Auana3oHa auxeHnn [16]. Liu n coasr.
[17] Takxe npepocTaBuIM pe3ynbTaTbl KOHTPOAMPYEMOrO
MyNbTULLEHTPOBOrO UCCNEA0BaHNUA MO UCMOMb30BaHUK buo-
aMHWOTMYecKo MeMbpaHbl u nonu-DL-MonoyHoi KucnoTsl
(PDLLA) npu TpaBMe CYXOMWAMIA crubaTtenen Bo 2-M 30He.
lpoToKon onepauuu BKAKYaN B cebs BOCCTaHOBNEHME CyX0-
¥unua crubatens ¢ nocnegytowum obopaunsanmem PDLLA
WM aMHUOTUYECKOM MeMOpaHoi BOKPYr MOBPEXAEHHBIX
KOHUOB cyxoxunus. porpamMmy peabunutaumv paspenu-
/M Ha 3 3Tana, a BO3BpaLUEHME K MOBCEHEBHOMY YPOBHIO
aKTMBHOCTU 6bino paspelseHo yepe3 12 Hea. [uanasoH
aKTUBHOTO CrubaHusa U OrpaHWYeHus pasrubaHus B MpoK-
CMManbHOM UM OMUCTaNbHOM MeXdanaHroBblx cycTaBax bbin
OLeHEH Yepe3 1, 2, 3, 6 n 12 mec. B xone uccnepoBaHus
aBTOpaMM MOKa3aHo, YTo 06BEM aKTUBHBIX OBUMXEHWA Cy-
LLeCTBEHHO He OTAMYanca B rpynnax 6uoamMHUOTMYECKOIA
MeMbpaHbl M PDLLA, opgHako 6bin 3HauuTenbHo bonblue
M0 CPABHEHMWIO KOHTPOJIbHOW rpynnoi. Takxe B KOHTPObHOW
u PDLLA-rpynne 3apeructpupoBaHa boee BbICOKas YacToTa
OC/IO}XHEHWW MO CPaBHEHUIO C rPYNMOW, NpUMeHsBLUEH Buo-
aMHUOTUYECKYl0 MeMBpaHy. [pu peBU3MOHHON onepauuu
Mo NoBoAy pa3pbiBa cyxoxunua B rpynne PDLLA BbisiBneHo
Bblpa)KeHHOe acenTUyecKoe BoCManeHue Cyxoxunus. AsTo-
pamu copMynmpoBaH BbIBog, 06 3 deKTMBHOCTM M be3onac-
HOCTM TPaHCMaHTaLUM aMHUOTUYECKOW MeMBpaHbI C Liefblo
YNYYLEHUS 3aXKUBNEHWA U NpefoTBPaLLeHNUs 0bpa3oBaHms
afresuii Cyxoxunuin crubatenen o 2-n 3oHe [17].

3nukoxdunum

HepoctaTouHas «KNeTOYHOCTb» U BacKynsapusaums cy-
XOMUNWA Yallle BCEro MPUBOJAT K HeafleKBaTHOW pere-
Hepauun M u3bbITO4HOMY 06pa3oBaHWi0 pybLOBOM TKaHu
[18]. Hanbonee 4acTo NpUMEHSAIOLLMECA NPU 3MUKOHONIU-
T€ WHBEKLMM TTIOKOKOPTUKOCTEPOMAOB XOTb M NPUBOASAT
K BpeMeHHOMy obneryeHumio 601K, HO CHUXAIOT KIETOYHYH
aKTUBHOCTb TEHOLMTOB, YMEHbLUIAKT UHTEHCUBHOCTb CUHTE-
3a KoNnareHa 1 yBeSIMYMBalOT PUCK Pa3pbiBa CyXoxunuii [1].
NoeanbHbIM BapuaHTOM JieYeHUS 3TOM NaToNOrMK ABNSIOTCS
Te buonormyeckme mpenaparsl, TepaneBTUyeckue 3hdeKThI
KOTOPbIX CMOCOOHLI pa3opBaTh «MOPOYHbIA KPYr» MOBPEX-
LEHNA CYXOKWUNWIA, YIYYWWUTb 3aXKMBJIEHUE, BOCCTAHOBUTb
CTPYKTYpPHblE CBOWCTBA M YCUIUTb MPOYHOCTb Ha pacTsxe-
HUe C MUHMMAanbHLIM 0b6pa3oBaHMeM pybuLoBoin TKaHm [19].
B pabote Halpern u coasrt. [20] npogeMoHcTpupoBaHa Te-
paneBTUYecKas 3QPeKTUBHOCTb MHBEKUMM PRP B neyenuu
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natepanbHoOro M MeaManbHOro ANUKOHAWINTA, a NOMYYeHHbI-
MW pesynibTaTaMu CTanu CHUMKEHME BbIpaXeHHoCTH bonesoro
CMHIPOMa, YMyuLUeHWe KayecTBa CHa, CHUXeHWe notpebHo-
cTv B 06e360/1MBatOLLMX NpenapaTax 1 NoBbILLEHNE KayecTBa
*u3hnm [20]. Arora n coaBr. [21] B paMKax MPOCMEKTUBHOMO
PaHAOMWU3WPOBaHHOI0 UCCNIeS0BaHUA NMPOM3BOAWIMN CPaBHeE-
Hue 3QGHEKTUBHOCTM MHBbEKLUMIA PRP, MeTunnpeaHusonoHa
1 CONEBOro pacTBOpa B JIEYEHWUM NALMEHTOB C faTepanbHbIM
3MNUKOHAWINTOM, He OTPearMpoBaBLUMX Ha Apyrue KoHcep-
BaTUBHbIE MeToAbl Tepanuu. lepuog HabnogeHus cocTaBun
12 Hep, B X04€ Hero Obl10 YCTaHOB/EHO, YTO MHBbeKuUM PRP
OKa3bIBalOT HerpepbIBHOE MPOrpeccupyloLLiee NooXUTENb-
HOE B/IMSIHME Ha MPOLECC 3aXUBNEHWUSI CO 3HAYUTENbHBIM
yNyyLIeHeM noKasaTeneli 6oneBoro cMHApoMa M QyHKUMKM
Nno BM3yaNbHOW aHanoroBoii LKane (VAS), onpocHUKY He-
AeecnocobHocTH BepxHel KoHeuHocTu (DASH), Wwkane yaos-
NETBOPEHHOCTU NaUMEHTOB COCTOSIHMEM «JIOKTS TEHHUCUCTa»
(PRTEE) v wKane ¢yHKLMOHa/LHON OLLEHKM JIOKTEBOTO CyCTa-
Ba Mayo (MEPS), B To BpeMs KaK B rpynne rlOKOKOPTUKOCTe-
POMAOB 3TH 3QdEKTbI 0Ka3anuCh BECbMa HEMPOAOIIKUTEb-
HbIMK [21]. Singh 1 coaBT. [22] B X0f€ CBOEr0 UCCNEA0BaHMS
U3yyanu 3 heKTMBHOCTb MHBEKLMIA acnpaTta KOCTHOro Mo3-
ra, nony4eHHoro u3 rpebHs NoAB3AO0LIHON KOCTU, NpUW nate-
pasnbHOM 3NMKOHAUAMTE. ABTOPbI COOBLLMNM O 3HAUUTENBHOM
YAyyLLEeHUN noKasaTenien 6onm u dyHKkummn no wrane PRTEE
yepes 2, 6 u 12 Hep nocne nevenus [22]. B npocneKTMBHOM
KMH14eckoM uccnepoBaHum Connell u coasr. [23] ucnonb3o-
BaJIM KOJIIareH-npoAyumpyioLLme TeHOLMTONOA0bHbIe KeT-
KM, NONyYeHHble U3 AepManbHbIx $hubpobnactos, Ans neye-
HWs pedpaKTepHOro JlaTepanbHOro AMUKOHAMUTA. VIHbeKLmMH
NPOMU3BOAMIM NOA, YNIbTPa3BYKOBLIM KOHTPOSIEM B MPOEKLMM
NPUKpenneHus MbllwLbl-obLiero pasrubatens nansues (EDC).
B xone HabntoaeHMs yCTaHOBIEHO 3HAUUTENBHOE YITyYLLIEHWE
cpenHero banna PRTEE yxe yepe3 6 Hep nocsie MHbEKLMM,
coxpaHsiBLLeecs B nepuog, Bcero 12-MecsiuHoro HabnogeHns,
a o pesynbTaTaM yNbTPa3BYKOBOr0 UCC/eloBaHMs bbino 06-
HapyXeHO YMEeHbLUEHWE KONMYECTBA Pa3pbiBOB CYXOXMINS,
YBEJIMYEHUE YMCTA HOBBIX COCYZ0B W TOMLLMHBI CYXOXMIUA
[23]. Wang u coasrT. [24] B xofe W3yyeHUs A0AroCpoYHOiM
3hpeKTUBHOCTM 1 BE30MACHOCTU UHBEKLMM ayTONOMMYHbBIX
TEHOLMTOB Y NALMEHTOB C XPOHUYECKUM pedpaKTepHbIM
natepasbHbIM 3MUKOHAWAUTOM BbISIBUAW YAyuLLEHWE MOKa-
3ateneit 6onm, GyHkuumM n MP-npusHakos B 78% cnyuaes,
a TaKe OTCYTCTBME OC/IOKHEHWUA W HEXenaTenbHbIX fBne-
HWiA. Lee 1 coasr. [25], B cBOI0 04epesb, NPOM3BOAMAN UHB-
eKkumn annoreHHblx MCK kupoBoit TKaHu (FKT) B npoekumm
npukpennenus EDC. B nepuop 52-HepencHoro HabnioaeHus
aBTOpaMm He OblNO 3aperMcTpUpoBaHO HeXeNnaTenbHbIX B-
NeHuI, BbIN0 0TMEYEHO CHKEHUE MHTEHCUBHOCTM BoneBoro
CMHIPOMa, ynydlleHne GYHKUMK M yMeHblueHre aedeKToB
cyxoxunms [25]. B xome nunotHoro uccnegosanus Khoury
U C0aBT. [26] ANs neveHNs XPOHUHECKOro pedpaKTepHOro Na-
TepanbHoro 3ANMKOHAMIIUTA COPTCMEHOB-TEHHUCUCTOB C He-
YOa4HBIMW NOMbITKAMW KOHCEPBATMBHOMO JIEYEHUS MCMOJIb-
30Ba/M MHBLEKLMM CTPOMabHO-BacKynspHon dpaxuum (CBO)
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HT. Mpouenypy Npon3BoaunIM 0LHOKPATHO, C UCMO/b30BaHM-
€M y/bTpa3ByKoBoro uccnepnosanus (Y3M) B npoekummn Mecta
npukpennexus EDC. Yucno nHbeumpoBaHHbIX OXapaKTepu-
30BaHHbIX CTBOJIOBLIX KeTok T (ADSC) coctasuno 7,9x10°,
OueHKa 3 heKTBHOCTM JleYeHus, BbINONHEHHas yepes 1, 6
1 12 Mec nocne UHBEKLMM, NOKa3ana 3HauUTENbHOE YITyY-
WeHWe noKasateneit 60aM U QyHKUMM B TEYEHUE BCEro
nepuoAa HabnAeHNs, a TaKiKe BOCCTAHOBIEHUE CTPYKTY-
pbl CYXOXWUNMA Yepe3 6 Mec mocnie npoLueaypbl (CornacHo
pesy/nbTaTaM MarHMTHO-pe30HaHcHoW ToMorpaduu, MPT).
B cpeaHeM naumentam notpebosanock 3 Mec Ans BO3Bpa-
LeHns B cnopt [26].

Konmpakmypa [rwonwoumpera

CornacHo iaHHbIM MeAMLIMHCKOI IUTepaTypbl, U3BECTHO,
yTo aHoManbHas nponudepaums ¢hubpobnactos M MModu-
bpobnacToB sBNSETCA KNOYEBLIM 3BEHOM naTtoreHesa 60-
ne3uu [iontontpeHa [27]. Mpu 3TOM B Xoze MCCNEAO0BaHMIA in
vitro 66110 nokasaHo, uyto ADSC uHr1bmpytoT nponndepaumio
W COKpaLleHMe yncna Muodubponactos, a TaKKe CHUKAKT
JKCMpeCCUto 0-aKTUHA rMafKuX Mol [28], 4To NOATONKHYMO
rpynny uccneposatenen Hovius n coasrt. [29] K ucnonb3o-
BaHMIO B X0[€ 0OLWIMPHON YPECKOXKHOM MroNIbHOM anoHeBpo-
TOMUM TpaHCMNaHTaumm aytonoruyHoi XT. B uccneposaue
Bl BKAKYEH 91 NALMEHT C Pa3fIMYHOM CTEMEHbIO TAXECTU
KOHTpaKTypbl [JiomtontpeHa. MHbeKumn nunoacnupara npo-
M3BOAMIM Yepe3 2—3 NPOKONa Ha NafioHM M nanbLax nocne
BbIMOJIHEHMS OCHOBHOTO 3Tana onepauuu. CpefHuin 06BEM
WHBELMPOBaHHOro npoaykTa coctasun 10 Mn Ha Kax bl
nanbLeson nyy. [lepnop HabntogeHna pannca 44 Hep, B xope
HEro YCTaHOBWIM YMEHbLUEHWE CrUbaTeNbHOW KOHTPAKTYpbI
B NpoKcMManbHoM MexdanaHroBoM cyctaee ¢ 61 go 27 °,
B NACTHO-(anaHroBoM cyctaBe — ¢ 37 [0 -5 °, a TaKkKe
BOCCTAHOB/IEHWE 31IACTUYHON MOLKOMKHO-}KMPOBOM KNeTyar-
KM, 4T0 peAKo HabmogaeTca npu OTKPbITON hacuMaKToMuU
M MOXET, N0 MHEHMI0O aBTOPOB, OKa3aTbCS KIIOYEBBIM MO-
MEHTOM s npefoTepalleHuns peunaneos [30]. Bpems Boc-
CTaHOBNEHUA PYHKLMM KnucTu coctaBuno 7—10 gHei. Hukakux
CepbEe3HbIX OCI0MHEHNIA 3aduKcMpoBaHo He bbino [29].

Ocmeoapmpum

Bonblioe uncno uccnepoBakui, NoaTBepaAMBLLMX Be3o-
nacHoCcTb W 3QGhEKTUBHOCTb NPUMEHEHUs opTobuonoruye-
CKWX MpenapaTtoB B JIeYEHUM OCTEO0APTPUTa KOJEHHOro Cy-
CTaBa, He MO He MOATOJNIKHYTb Bpayeil K MCMOJb30BaHMI0
3TUX METOAMK B cBoel npakTuKe [31-35]. Tak, B paboTe Loibl
u coaBT. [36] ucnonb3oBanu [BYKpaTHble UHbeKuun PRP
C VHTEPBA/IOM B 4 Hef NpW NeYeHUn 0CTeoapTpuTa Nepeo-
ro NACTHO-3anACTHoro cyctaea (pu3apTposa). Uccneposa-
TeNSIMM OTMEYEHO MWHUMANBHOE M3MeHeHMe MoKasaTenei
no wkanam VAS u QuickDash npu IlI-IV cTagum pusaptposa
no knaccuduraumm Eaton-Littler u ynyyweHnue nokasare-
neii mo TeM Xe napameTpam npu Il cTagum, uto NO3BOUNO
UM cAenatb BbIBOZ, O NPUMEHUMOCTU METOLMKM B JieUEHUN
PaHHWX CTaJMi OCTeoapTpuUTa NEpBOro MACTHO-3aMNACTHOrO
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cyctasa. Malahias u coasrt. [37] B pamMKax NpoCneKTMBHO-
ro paH40oMM3MPOBaHHOIO KOHTPOAMPYEMOro MCCNeA0BaHMs
cpaBHuBaM 3 GEKTUBHOCTb BHYTPUCYCTABHBIX WMHBLEKLMWIA
PRP 1 MeTunnpeHW30/10Ha C IMOOKAMHOM B NEYEHWUM pu-
3apTpo3a JIETKOW W YMEpEHHONM CTEMeHU BbIpaXeHHOCTW.
Mo pe3synbTataM MCCNeAOBaHUA OTMEYEHO YITyulleHWe no-
Ka3satenei 601 n GyHKUMM B 0benx rpynnax yepes 3 Mec,
ofHako cnycta 12 mec B rpynne PRP 6bino npogeMoHCTpu-
POBaHO AasnbHeiLLee ynydlieHne NoKasaTenei, B T0 BpeMs
KaK B rpynne rOKOKOPTUKOCTEpPOULOB — yxyaLenue [37].
Medina-Porqueres u coaBT. [38] TaKKe OTMETUAM MOJOMM-
TeNbHOEe B/IUSHWE BHYTPUCYCTaBHbIX MHBbEKLMA PRP B cBoEn
KJIMHWYeCKoi NpakTuKe. B uccneposanum Haas v coasr. [39]
Npou3BoAMNach oLeHKa 3dEKTUBHOCTU BHYTPUCYCTaBHbIX
MHBEKLMW ayTonoruyHon KT B neyeHun ocTeoapTpuTa nep-
BOro MACTHO-3ansCTHOrO cycTaBa. bunartepanbHble UHBEKLIMU
npoussoannu npu pusaptpose |-l ctagun no knaccudmka-
ummn Eaton-Littler. B xone 12-mMecsuHoro HabnioaeHus 3a-
METHbII NONOXKMTENbHBIA pesynbTaT oTMeTuM y 61% naum-
€HTOB, YTO ObIII0 00BACHEHO OYdEepHLIM U aMOPTU3NPYIOLLIMM
3 EKTOM ayTOTPaHCMNaHTaTa Npy ABUKEHUSX B MOPakKEH-
HoM cycTaBe [39]. bnaroTBopHble 3 deKTbl UCNOb30BaHMA
HedpaKumoHupoBaHHoi YT B neyeHun pusaptposa 6biiu
MoKasaHbl Takxe B uccneposanusx Herold u coast. [40]
u Froschauer u coasr. [41], B To BpeMs Kak Bohr u coasr.
[42] coobwmnm 0 CHMKeHUM NoKasaTenien 6om U yHKLMKM
npu npumeHeHn CBO T npu neyenun nepcuctupyioLero
pu3apTpo3a. Mayoly 1 coaBT. [43] B paMKax CBOero npocrnex-
TMBHOTO MCCEl0BaHWsA WUCMOMb30BanM KOMOMHALMI0O HaHO-
xwupa (MF) n PRP B neyeHnmn octeoapTpuTa Jly4e3ansicTHOro
cyctasa llI-IV ctagum no Kellgren u Lawrence npu Headdek-
TMBHOCTM [PYrUX KOHCEPBATUBHBIX METOA0B neyeHus. NHb-
ekumo MF-PRP B 06bEMe 4 MN BbINONHANN Yepes ThlAbHbIN
poctyn Ha 10 MM aucTanbHee W noKTeBee byropka Jiuctepa.
Mepnoa uMMobunmn3sauum coctaBun 7 aHei. HuKakux cepbes-
HbIX HebNaronpuATHbIX COOLITMIA 3aUKCUPOBAHO He Obino.
B TeueHne 12-MecayHoro HabnoaeHs nocne MHLEKUUN OT-
MEeYanoch CTaTUCTUYECKM 3HAUYMMOE YITyYLLEHWE CUMTbI U MO-
Kasatenen no wkanam VAS, DASH v oLieHKM 3anScTba naum-
eHToM (PRWE) [43].

lMamonoauu nadvesudHoli u noayayHHol kocmu

Mo AaHHBIM NUTepaTypbl M3BECTHO, YTO KOCTHBIA MoOp-
doreHeTudeckuin 6enok (bone morphogenetic protein, BMP)
061a1aeT BbIpaXKEHHbIMU OCTEOrEHHBIMU (YHKUMAMM, KOH-
TponupyeT AnddepeHUMpOBKY 0cTeobnacToB U OCTEOKNa-
CTOB, @ TaKe 3HauMTENIbHO YNYYLIaeT OCTEOMHTErpaLmio
[35]. YnpaBneHue no caHWTapHOMy Haf30py 3a Ka4yecTBOM
nuLLeBbIx NpoaykToB U MeaukamenToB (U.S. Food and Drug
Administration, FDA) npu 3toM ogobpuno ucnosb3oBaHue
BMP-2 1 BMP-7 B neyeHuu OTKpPLITbIX M HECPOCLLIMXCS Nepe-
JIOMOB, a TaKXKe ApYrvx opToneanyeckux naronorui [44]. Bilic
U coasT. [45] ucnonb3osanu BMP-7 B KoMbuHaumm ¢ KocT-
HbIM TPaHCMMAHTaTOM NMPYW JIEYEHUM HECPOCLUMXCS Nepesio-
MOB NafbeBULHON KOCTU. ABTOpaMW NpoOLEMOHCTPUMPOBAHO
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YAYYLIEHWE PEeBaCKYNApPM3aLnMKM NPOKCMMANLHOrO Mosca
NafibeBUAHOM KOCTM, a TaKKe bonee BbICTpLI Npouecc pe-
MapaTMBHOM pereHepaLyMm KOCTHOW TKaHW Mo pe3ynbraTaM
peHTreHonornyeckoro U KT-uccnepoBaHus no cpaBHEHMIO
C KOHTpOJbHOM rpynnoi [45]. Jones n coasr. [46], a TakxKe
Ablove n coaBrt. [47] NpofeMOHCTPUPOBaANM aHanoOrUyHble
MONOXUTENbHbIE pe3ysbTathl Ucnonb3oBaHua BMP-2 B Ka-
YecTBe afbOBAHTHOI Tepanumn Npu JIeHeHUN NOXHBIX CyCTa-
BOB W HECPOCLLUMXCA NepesioMoB NafbeBUAHOM KocTK. Jones
M coasT. [48] B paMKax Apyroro CBOEro KJIMHWYECKOro WC-
cnefoBaHusa npuMeHsanu BMP npu nedennn 6onesun Kuh-
beka Il ctagum no knaccuduKkaumm JIMxTMaH B coYeTaHum
C ayToTpaHcniaHTauMen KOCTHoW TKanu. llo pesynbtatam
MPT-uccnepoBaHmns, npoBefEHHOMO 4Yepe3 2 roga nocse
onepaTUBHOrO BMeLLATeNbCTBa, Oblna 0bHapyXeHa peBacKy-
NApU3aumMsa y4acTKOB MOAYNYHHOM KOCTK, a Yepe3 5 neT —
COXPaHSAIOLLMIACA HU3KW YPOBEHb BOAM W OTCYTCTBME Aasib-
HellLero Kosnanca nonynyHHon KocTu. Takue pesynbTathbl
aBTOPbl 06BACHUN NONOXUTENBHBIM BUAHMEM BMP Ha ak-
rvoreHes [48]. Rajfer u coasr. [49], B cBOIO 0Yepefb, UCTONb-
3o0Banu BMP B KauyecTBe A0MONMHEHUS K apTPOCKOMMUYECKOM
TexHuKe npu neyeHun bonesuu KuHbeka. MMu oTMmeueHo
ynyJLeHre noKasateneit 60m 1 GyHKLMK, a TakKe BO3BPa-
LLieHWe NaLMeHTOB K NOBCELHEBHOW LeATeNsHOCTH [49].

IMospexcdeHue mpey20/16H020
¢ubpo3Ho-xpsaujeeo2o0 KoMniekca

YuuTbIBas HamMuMe LIMPOKOrO cneKTpa (haKTopoB pocTa,
copepxawmxcs B PRP [50], n naHHble 0 NONOXUTENBHOM
BMAHUM MHBbEKUMIA PRP Ha dyHKUMOHaNbHbIE NOKa3aTenn
Npu apTPOCKOMMUYECKOM BOCCTAHOBNEHWUM MEHUCKOB KOJIEHHO-
ro cycraea [51-53], MoXHO NPeAnonoXuTb, HTO aHANOMUYHbINA
BnaroTBOpPHLIN pe3ynbTar byLeT NoyyeH NPy UCMNOb30BaHUM
3T0ro opTobMoNOrNiecKoro npenapara npyu BOCCTAHOB/EHUM
TpeyronibHoro ¢pubpo3Ho-xpswieoro komnnekca (TFCC). Tak,
B uccnegoBaHuu Yeh v coaBT. [6] u3yyanu QyHKLMOHaNbHbIE
pe3ynbTatbl 202 NaUMEHTOB, NePEHECLLMX apTPOCKONMYECKoe
BoccTaHoeneHue TFCC ¢ nocnenytowen nhbekumen PRP. O1-
pbiBbl TFCC oT AIMKM NIOKTEBOM KOCT (2-1 1 3-1 TN NO Kiac-
cnbmkaumm Atzei-EWAS; EWAS — Esponeiickoe KucTeBoe
apTpocKonuyeckoe 06LLeCTBO) BOCCTaHABAMBANN C UCMOJb-
30BaHMEM aHKepHOW QuKcauuu, uHbekumio PRP npoumsso-
Avnu yepes nopt 6R. MocneonepauymoHHoe HoleHWe opTe3a
MPOAOITIKANOCh HA NPOTSKEHUM 6 Hep,. Mepuof HabnwoLeHus
cocTaBun 32 Mec, B Xofie Hero 3adUKCMpoBaHO YnyuLleHMe
QYHKUWK, CHWKEHME WHTEHCMBHOCTM GONEBOro CUHAPOMa,
YBEJIMYEHWE CUIbl XBaTa U NOBbILLEHUE TONEPAHTHOCTM K Ha-
rpyskaM. Bce nauueHTbl BEpHYNUCH K MPMBBLIYHOW paboTe
W 3aHATUAM criopToM [6].

Py6uoevie noepeiideHus KOXCHO20 NoKpoea

B nocnepHue rofpl MMNOGUAMHT aKTMBHO MPUMEHSAIOT
npy neveHuy pybLOBLIX NOBPEXAEHUN KOXM [54]. bonbluas
YacTb MONOXMTENBHBIX pe3ynbTaToB 00YcnoBMeHa pereHe-
paTMBHbIMM XapakTepucTukamu ADSC, BNMSHMEM KIETOK
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Ha aaMnoreHes, aHrMoreHes u anontos [4]. Carstens u coasr.
[55] coobwmnm o ucnonbsosaHun CBO T B cBOEN KIUHM-
UECKOW MpaKTUKe MpU NEeYEeHUN MOCNIE0KOroBbIX PyOLOBbIX
KOHTPaKTyp KMCTU. NHbeKumn CB® BbINOMHANM B NOPaMKEH-
Hble CYCTaBbl 1 N0 ThIIbHOM NOBEPXHOCTU KMCTU. Yepes 6 Hep
nocne NeYeHnss OTMETUIIM MOJIHOE BOCCTaHOBNEHUe 06bEMa
JBWXEHUI, @ 3aperncTpupoBaHHbIA 3PdeKT bbin NoATBEPHK-
OEH yepe3 6, 12 n 24 mec nocne npoueaypsl [55]. Bo BTopoM
cBoeM oT4éTe Carstens v coaBT. [56] OTMETMM, YTO UHBEK-
uum CBO npu AaHHOW NaTtonioruy CocobCTBYHOT yiydlue-
HWK0 MUTMeHTauuK, rMOKOCTH, TOJNLLUMHBI KOXHOMO MOKPOBa
W BacKyNApM3aLmu, a TakXKe CHUKEHWK MHTEHCUBHOCTM 3y[1a
1 6onu. Pe3ynbTaThl UX HabNOAEHMIA NOATBEPHAAKTCA ApY-
TMMM UCCNEeL0BaHWAMM, T OTMEYEHO NOSIOXKUTENBHOE BU-
AHWE WHBEKUMIA HaHoxMpa / CBD Ha Takue XapaKTepucTUKu
pybua, KaK LBET, MArKOCTb, 3M1aCTUMHOCTb, BaCKyApM3aLms,
ruapaTaums, KoMYecTBo 3acTuHa W KonnareHa [57-61]

06wupHble noepexideHus KOXCHO20 NOKpoea

[lnuTenbHO He3aMwBaloLMe paHbl pasfMYHOW 3TUONO-
TMYECKOW MpUpoLbl C 06LIMpHBIMU TNYHOKUMM NOBpeXae-
HWUAMU KpaiHe TPYLHO NMOAJAIOTCA NEYEHUIO CTaHAAPTHBIMU
metogamu [62]. Mpu 3TOM M3BECTHO, YTO (aKTOpbl poCTa,
copepxalumecsa B PRP, bnaroTBopHo BAMAIOT Ha aHTMOreHes
1 npouecc 06pa3oBaHNA rPaHYNALMA, a TaKKe CTUMYNMpY-
10T penapaTMBHYI0 pereHepaLMio KOXKHOro nokpoea [63, 64].
B uccneposanumn Deng u coaBT. [65] npou3BoaMnack oLeHKa
3t deKTMBHOCTM NpuMeHeHUst PRP B neyeHnm 0BLUMpHBIX paH
C 0bHaKEHHBIMM Cyxoxunmamu. llocne 3Tana XMpypruvecKon
00paboTKM [HO paHbl paBHOMepHO NokpbiBanu PRP, Hakna-
ObIBanu pbixNyio NOBA3KY, @ PyTUHHbIE NEPEBA3KN NPOU3BO-
avnu 1 pa3 B AeHb nocne onepauuy. YuutbiBas nepuog, no-
nypacnafa TpoMboLuTOB, OLiEHUBAEMbIN B 5—7 AHER, Ha 7-#
AeHb NOCne onepauuy npoLeaypy NOBTOPSNM elwé pas [66].
ABTOpamMu 0TMeueHbl 3HauMMoe ynyylleHue noKasaTenen
no BaHKyBepckon 1 MaH4ecTepcKoi LWKane pyoLoB, npuem-
neMast CKOpoCTb 06pa3oBaHmMs rpaHyNALMOHHON TKaHM, 3Ha-
UnTENbHOE YMEHbLUEHWE pa3Mepa paH, YA0BNeTBOPUTENIbHOE
COCTOSIHME KOXHOrO0 MOKPOBa W afieKBaTHas YyBCTBUTESb-
HOCTb BOKPYT paHbl, @ CPeLHUIA NEpUOL, 3aXKMBNEHUS KOX-
Horo nokpoBsa coctasui 23,0+5,0 gHeid, uTo coOTBETCTBYET
pe3ynbratam bonee paHHux pabot [65, 67, 68].

CuxdpoM KapnasieHo20 KaHana

Xupypruyeckoe neyeHue Npu CUHLPOME KapnanbHOro
KaHana fBfisieTcs MeTofoM BblOopa, 0cobeHHO npu Au-
TENIbHOM aHaMHe3e 3a00NeBaHNA U TAKENbIX NPOABNEHMAX
KoMnpeccuoHHoi Herponatum [69]. OgHako Hanuume Korop-
Tbl NALMEHTOB, 0TKA3bIBAOLLMXCA OT OMEpPaTUBHOIO BMeLUa-
TeNbCTBa, 00yCIoBNMBaET HeobXxoaMMOCTb paspaboTku 3¢-
(eKTUBHBIX KOHCEPBATUBHBIX METOA0B JIEYEHUS! NATONOMWK,
0cobeHHO Npu NETKOM U YMEPEHHOI CTeNeHM BbipaXeHHOCTH
cumnTomoB [3]. lpMeHeHMe B AaHHBIX CyYasX MIIOKOKOPTU-
KOCTEPOWI0B COMPSKEHO C TaKUMKU HebaronpusATHLIMU Co-
ObITUAMY, KaK HEMPOTOKCMYHOCTb U PUCK JEreHepaTMBHOIO
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pa3pbia cyxoxunuii [70], B To BpeMS Kak NepPCneKTUBHOCTb
ucnonb3oBaHusa PRP obycnosneHa HanuMuneM B KNETOYHOM
MPOAYKTe pasnuuHbIX (GaKTOpOB poCTa, B TOM uucne Ymyd-
LLAIOLLMX pereHepaumio HepBHoM TKanu [71]. Takxe Bo BpeMs
nof0bHOM MHbEKUMM byneT Habnwopatbes aQdeKT rmapo-
LVICCEKLMN BOKPYr 000/I04KM HEpBOB, YMEHbLLEHUE ajre-
3UM W KOMMPECCUU OKPYXatoLLel COeAMHUTENIBHON THaHbIO
W yOoepuBaTenieM crubarteniel, YTO CHU3UT MLLEMMYECKOE
MnoBpexaeHNe HepBHbIX CTPYKTYP [72]. Senna u coasT. [73]
B pamkax PKW cpaBHunm pesynbratbl MCMOMb30BaHUA WHB-
eKumi PRP 1 rniOKOKOPTUKOCTEPOUAOB NpU JIEYEHUN MAMO-
MaTM4ecKoro CUMHApPOMa KapnanbHoro KaHana (CKK) nérkoii
1 YMepeHHOM CTeneHu BbipaxeHHocTw. B rpynne PRP aBTopa-
MV BbL110 0TMEYEHO 3HAUYMMOE YITyULLIEHWE YYBCTBUTENBHOCTH,
nokasarenen no wkane VAS, BocToHCKoW aHKeTe Kapnanb-
HOro TyHHenbHoro cuHapoma (BCTQ) u pesynbtatam anekTpo-
AMarHoCTMYECKOr0 UCCNIeA0BaHNA MO CPABHEHWUIO C rPYNMon
rNOKOKopTUKocTeponaos [73]. B pBoiHoM cnenom PKU
Malahias u coasr. [74] rpynna uHbekumii PRP Takoke nokasa-
na nyywme pesynbtathl no wkane QuickDash no cpaBHeHuto
C rpyNmnoii HbeKLMIA pusmnonoruyeckoro pacteopa. Wu u co-
aBr. [75] B cBoeit paboTe otMeTnnm B rpynne PRP 3HauMMoe
ynydlleHue nokasareneit no wxanam VAS u BCTQ, ymeHb-
LLEHWe MAOLLAAM NONEPEYHOro CeYeHUst CPeAUHHOro HepBa
no pesynbTtatam Y3 yepes 6 Mec nocne MHLEKLMW MO CpaB-
HEHWUIO C KOHTPOJILHOIA Yo, Mchonb3ytoLuei opTes. Shen
1 C0aBT. [/6] TaKKe OTMETUAM NlyuLluMe pe3ynbTaThl NoLaam
MonepeyHoOro CeYeHUs CPeAMHHOr0 HEpBa U 3NEKTPOHENpo-
MUOrpauUecKnX UCCNeaoBaHuiA B rpynne MHbeKkumn PRP
Mo CpaBHEHUIO C MHBbEKUMAMK 5% aekcTpo3bl. Chen u coaBr.
[77] B paMKax NPOCMEKTUBHOIO paHA0MU3MPOBAHHOIO [BOW-
HOrO C/Ienoro UCCiefoBaHUsA OLEHMBANM TepaneBTUHECKOE
pevicteue PRP npu CKK ymMepeHHOM 1 TSKENOI CTeneH Bbl-
PaKEHHOCTM y NAUMEHTOB C BYCTOPOHHEN KOMMPECCUOHHOIA
Henponaten. OfHOKpaTHbIE MHBEKLUMM B 00bEME 3,5 MA
(PRP / ¢u3vonormyeckuit pactsop) npoussogunu nop Y3-
KOHTponeM, nepuof Habnwogexus coctaeun 12 Mec. Ycta-
HOB/IEHbI 3HauUTeNbHbIE YNyyLleHus no nokasarenam BCTQ
¢ 1-ro Mec, yMeHbLUEHWE NAOLLAAM NOMNEPEYHOr0 CEYEHMS
CpefMHHOro Hepea Yepe3 12 Mec nocne WHLEKUMU B rpyn-
ne PRP no cpaBHeHnuio ¢ rpynnoii koHTpons [77]. Trull-Ahuir
U coaBT. [78] peKOMeHAyI0T UCMoSb30BaHMe MHBbeKunA PRP
B KauyecTBe [OMOSHUTENIbHOW METOLMKM MPU OMepaTMBHOM
BMewwatenbcTee npu CKK, a Kuo u coasrt. [79] — B cnyyasx
HeadEKTUBHOCTM APYTUX KOHCEPBATMBHBLIX MeTOL0B. ABTO-
Pbl 0TMEYAIOT, YTO «OTCTaBaHME» NONOXKMTENbHON AMHAMUKU
B pesynbTaTax 3JIeKTPOHEMpOMMOrpauueckux UccneaoBa-
HWWA OT KJMHMYECKMX NPOSBIEHUA MOXET bbiTb 06BACHEHO
TeM (aKToM, YTO HebosbLUMe CEeHCOpHble BOJIOKHA, acco-
LMMPOBaHHbIE C K/IMHUYECKUMM CUMMTOMaMM, pereHepupy-
loT bbICTpee, yeM BofibluMe MUETMHU3MPOBaHHbIE BOJIOKHA,
COMPSAXEHHbIE C pe3ynbTaTaMu 31eKTPO(U3NONOrUYECKUX
uccnepnosanuii [80]. BocctaHoBneHWe GYHKUMM ABUraTesb-
HbIX HeipoHOB TpebyeT bosbLLero BpEMEHH, B CBA3N C YeM
TpebyeTcsa bonee AnuTenbHoe HabnloaeHNe 3a y4acTHUKaMK
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uccnenoBanuin [69]. Takke BaXHO OTMETUTb, YTO NpeAno-
yTuTENIbHEE NPOM3BOAUTL MHBbeKUMo PRP nog Y3-KoHTponeM
C Lie/Tbl0 YMEHbLUEHMS PUCKA Pa3BUTUS OCIIOXHEHMI W ATPO-
FEHHOro NOBPEXAEHUS CPpeanHHOro Hepsa [81].

Boccmaxoenerue Hepeoe

JleyeHne 6one3HeHHbIX KOHLIEBbIX HEBPUHOM MOBEpX-
HOCTHOW BETBM NY4eBOr0 HepBa OCTAETCA HEPELLEHHOM
npobnemoi BBMAY BbICOKOW YacToTbl peunanBoB bonesoro
cuHapoMa [82]. lpn 3TOM 0CHOBHOI KOHLLENLMEN CyLLeCTBY-
IOLLMX METO0B OMEepaTMBHOIO NeYeHUs ABNSETCS CO3[aHMe
MexaHudecKoro 6apbepa, npensTcTByloLWwero becnopsnoy-
HOMY aKCOHaIbHOMY NpOPAcTaHWI0 TEPMUHANbHBIX HEBPY-
HOM B nepuof, pereHepaumn Hepsa [83]. TpaHcnnaHTaums
XT/CB® Takxe MoMeT co3aaTb HEOOXOAMMbIA B [aHHOM
Ccyyae MexaHu4eckuin bapbep, a pereHepaTUBHbIE XapaK-
TEPUCTUKW KNETOYHbIX MPOAYKTOB MOrYT MPensiTcTBOBaTb
[e30praH130BaHHOMY NpOpacTaHuio W aare3uu Hepsa [84].
B peTpocneKkTuBHbIX MCCNeA0BaHWAX Zimmermann u COaBT.
[85, 86] npoussoamnn cpaBHeHne 2 METOAMK: TPAHCMJaH-
Tauun CBD-o6orawwénHoit KT (CBO-KT) u obienpuHaToro
B [aHHOM Cly4ae BapuaHTa JIeYeHUs — BHYTPUMBILLEYHOM
TPaHCNO3WULMKM B NMNieYenyyeByto MbiwLly. MauneHTam obenx
rPYNN BbIMNOMHANN MUKPOXMPYPrUYECKYI0 PE3EKLMIO KOHLe-
BbIX HEBPOM U HeBponus, B rpynne CBO-}KT npoussoaunu
nocrefyioLLylo MHBEKLMIO 7 MA IMNoacnupaTa BOKPYr Kyfb-
TM HepBa Moche yWwuBaHus paHbl. [epuon Mmobunusaumm
B rpynmne TPaHCMO3MLMKU COCTaBUN 4 Hefl, B rpynne TpaHc-
nnantata — 10 gHeir. Cpok HabnoaeHua 3a mauueHTamu
cocTaBun 36 Mec mocne onepaTMBHOrO JieueHus. B rpynne
CBO-XT oTMeyanuch Nyywime pesynbTaThl MO CPaBHEHWIO
C rpynnon KOHTPOASA NPX OLEHKe YPOBHA CMOHTaHHOM bomu,
CTENeHM rUnepacTesuu, 6oaM Npu NepKYcCUM U LaBNEHUN.
HecMoTps Ha bonee psimMTenibHOe KynupoBaHue 6on No cpaB-
HEHMI0 C FPYNMoi KOHTPONS, CTeneHb CHUXeHWs 6oneBbIx
OLLLLLIEHWW He OKa3anacb CTAaTUHECKM 3HAYMMOW N0 CpaBHe-
HUIO C NpeAonepaLyoHHbIM YpoBHEM [85, 86].

MoBpexnaeHne nepudepuyeckMx HepBOB YacTo BCTpe-
YaeTcA NpW KOMOTO-pe3aHblX TpaBMax BEpPXHEW KOHeu-
HOCTW, a pe3y/bTaToM SIBASETCA CEPbE3HOE HapyLueHue
CEHCOPHbIX U ABuratenbHbIX GyHKUMIA [87]. Mpu 3ToM Ha-
KOM/eHHble [aHHbIe CBUMAETENbCTBYIOT O HellpoTepanesTH-
yeckux adeKTax 3K30COM, BHEKNETOUHbIX MeMbpaHHbIX
HaHOBE3WKYJ/l, CEKPeTUPYeMbIX 6O0MbLIMM KONNYECTBOM
Knetok [88]. 3K3ocoMbl OKa3blBalOT [0Ka3aHHOE MOJo-
XUTeNbHOe BNUAHME Ha aHruoreHes [89], aKcoHanbHbIN
poct [90], mMurpaumio U nponudepaumio LUBaHHOBCKUX
Knetok [91], a Takxe UMMyHOMOLYNATOPHLIN 3ddeKT [92].
B nocnepHue roabl 3TOT BMA, BECKNIETOYHON pereHepaTnB-
HOW MeAMUMHBbI NpUBEKaeT BHMMaHue BonbLIOro Ymc-
na wccneposateneld, NpeAcraBnseT coboit nepcnexkTuB-
Hyl0 CTpaTeruio pereHepauuu nepudepuyeckux HepBoOB
¥ JEMOHCTPUPYET OrPOMHBIN NOTEHUMAN ANs AanbHENLIEero
NPUMEHEHNSA NoCNe NPOBeAEHUS JOKMHUYECKUX U KIMHM-
yeckux uccnepoBanuii [93-96].
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MonoxuTenbHble pesynbTathl cnonb3oBaHus CBO KT
Mpu pereHepaLmu HepBOB NPOAEMOHCTPUPOBaAHBI B UCCEf0-
BaHuM Mohammadi 1 coasr. [97], rae Ha Mogenu Kpbic Obino
nokasaHo, yto CB® cnocobcTByeT ynyyLleHmMio GyHKLMOHANb-
HOro BOCCTAHOBJIEHWS CENaMLLHOMO HepBa Mo CPaBHEHMIO
C KOHTposibHOM rpynnoi. B xome paboTbl aBTopammn oTMe-
YeHbl 3HaUMTENbHOE YBENMYEHWE pereHepata CeAavLLHOro
HepBa, Oonee KOPOTKUE CPOKM BOCCTAHOBIEHWS, YNYULLEHME
MbILLEYHON TPOdUKY, BoNbLUee YMCNO LUBAHHOBCKUX KIIETOK
W yNyYLLEHMe BacKynsapu3aLmum HepBHOW TKanu [97]. Monoxu-
TesbHble 3PDeKTbI MOTyT ObiTb 00bACHEHBI HanuueM B CBO
HelipoTpoduyecknx HaKTOPOB, TaKMX KaK HeWpOTPOdUIECKUH
daxTop Mo3ra (BDNF), dakTop pocta HepoB (NGF) 1 ramans-
HblIl HelipoTpoduueckuii paxtop (GDNF) [98, 99].

CucmemHbie 3a6onesaHus

ADSC obnapaloT foKa3aHHbIMW MPOAHrMOreHHBIMU 3¢-
(eKTaM1, MMMYHOCYNpPECCUBHBIMU CBOWCTBAMM, a TaKKe
noTeHUManoM K mynbtuauddepeHumposke [100], yto Mo-
KET BbITb NPUMEHEHO B NIEYEHUM KOXHBIX NPOSBIEHUA CUC-
TeMHoW cknepogepmun [101]. Tak, B NPOCNEKTUBHOM WC-
cnepoBaHum Pignatti u coasT. [102] npon3Boanam UHBEKLMM
aytonormyHoit T nauueHTaM C NOpaXeHWsMM nanbLes
npu cucTeMHol cknepogepmuu. [lpouepypy noBTOpsSnU
2-3 pasa c uHTepBanoM B 6 Mec. MHbeKkuun nunoacnmpa-
Ta OCYLLECTBASM M3 ThbIIbHOr0 [OCTyNa Y OCHOBaHWUA Mo-
PaXKEHHbIX NanbLEeB BOKPYr COCYAMCTO-HEPBHLIX MY4YKOB
C Ka)Xaom cTopoHbl B 06béMe o1 0,5 fo 1 Mn. PesynbTathl
NeYeHUs OLEHMBANM Yepes 6 Mec nocne nocnefHei UHbeK-
LUK, OHW BKJTKOYAMIN YMEHBLLEHUE HATAXEHWUS KOXM 1 Npo-
ABNeHun GeHoMeHa PeiiHo, yBenuuyeHue TOMLLMHBI KOXHOI0
MOKPOBA, YNy4LLEeHMe No Nokasatenam 60m n GyHKuuu, 3a-
JKMBJIEHWE NanbLEBbIX A3B, YTO MOATBEPKAAETCA pe3ynbTa-
Tamu npeabiayLwmx uccneposanuii [102—106]. AsTopbl 3a-
fBuAM 0 besonacHocT M IQOEKTUBHOCTU 3TON METOAWKM
NPy NIEHEHUN KOXHBIX MPOSABIIEHUI CUCTEMHOM CKIIepOAep-
munm [102, 105].

BbIBOAbl

PereHepaTvBHble MeTOAMKM U OpTobMONOrMYeCKue npe-
napatbl MOCTENEHHO CTAaHOBATCS HEOTbEMIIEMOW 4YacTbio
nleYeHmns NaumMeHToB ¢ 3abosieBaHNAMM BEpXHEN KOHEYHOCTU
[7]. Ucxops 13 utoros npoBeiEHHON0 HaMW aHanu3a AaHHbIX
MeJMLIMHCKONM NUTepaTypbl, MOXHO copMynupoBaTh onpe-
LENEHHbIE BbIBOADI.

1. Wcnonb3oBaHue nnasmbl, oboraliéHHoi TpombouuTamu,

NPoAEeMOHCTpMpoBano be3onacHocTb U 3PHEKTUBHOCTL

B JIEYEHWUM TaKUX COCTOSHWI, KaK cuHapoM fie KepBeHa

[5, 12], anukonaunur [20, 21], ocTE0ApPTPUT CYCTaBOB KM-

¢t [36-38, 43], 0bLuMpHbIE MOBPEKAEHMSA KOXKHOTO MO-

KpoBa [65, 67, 68], cMHApOM KapnanbHOro KaHasna JIErkou

1 YMEPEHHOI CTeneHmn BbipaxkeHHocTn [73-79, 50, 107],

a TaKKe OHa MOXKET BbITb MPUMEHEHA B KaYecTBe afbio-

BaHTHoW Tepanuu npu nospexaeHusx TFCC [6].
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2. YnydiweHue 3aKMBNEHUSA CYXOXMUIA crubateneii u npe-
AoTBpaLLeHne 06pa3oBaHUs NePUCYXOXKMUNbHBIX aaresuii
MOXET ObITb AOCTUMHYTO C MOMOLLbI0 BeckneToyHoro
AepmanbHoro Matpukca [15, 16] u buoaMHMOTMYECKOM
MeMbpaHbl [17].

3. KnetouHble npoayktel YT npogeMoHcTpupoBanu beso-
nacHocTb M 3 eKTUBHOCTb B JIEYEHUM IMUKOHAMIUTA
[25, 26], ocTeoapTpuTa cycTaBoB kuctu [39, 40, 41, 43],
MOCNIE0XKOroBbIX PybLOBBLIX KOHTPaKTYp KMCTK [55, 56],
KOHLeBbIX HEBPUHOM MOBEPXHOCTHOW BETBU Jly4eBOro
HepBa [85, 86], KOXHbIX MPOSABEHUI CUCTEMHOMN CKJEPO-
aepmun [102-106] u KoHTpakTypbl [toniontpeHa (B co-
YeTaHUM C 0BLLMPHON YPECKOKHOM WUroJIbHOW anoHeBPO-
ToMued) [29].

4. TpepBapuTenbHble pe3ynbTaTbl MCCNEfOBaHWUA Noj-
TBEPX AT Be3onacHocTb U 3G EKTUBHOCTL MCMONb30-
BaHMA KOCTHBIX MOP(OreHeTUHECKUX BEIKOB B NeYeHUH
NOXKHBIX CYCTABOB U HECPOCLLIMXCA NEpeoMoB f1afbeBuz -
HO KocTH, a Takoke 6one3Hn Kunbeka [46—49)].

5. besonacHocTb M 3HEKTMBHOCTL B NEYEHWUM IMUKOHAU-
JIUTa NPOEMOHCTPUPOBANM TaKWE KNETOUHBIE MPOAYKTHI,
KaK acnupat KocTHoro Mo3ra [22], TeHouutonogobHble
KNeTku [23] u TeHoumTbI [24].

6. lepcneKTMBHLIM HamMpaBNEHUEM B JIEYEHUM MOBPEXAE-
HWA HEpBOB SIBNISETCA UCMOJIb30BaHUE 3K30COMAsbHOM
u CBDO-tepanum [93-97].

3AKJIO4YEHUE

HecMoTps Ha MpPOAEMOHCTPUPOBaHHbIE HaMU MOOXM-
TeNbHble pe3ynbTaTbl MPUMEHEHWUS PereHepaTMBHBLIX Me-
TOAMK B NneyeHUW 3ab0neBaHMIn BepXHEl KOHEYHOCTM, WUC-
nonb3oBaHWe NofobHbIX opTobMoNOrMyecknx npenapaToB
B HacToslLLiee BpeMsi UMEeT HU3KMIA YpOBEHb [J0Ka3aTeNlbHo-
CTW, NOCKONbKY NOAaBNsioLLee BOMbLUMHCTBO KIIMHUYECKUX
uccnefoBaHWi NpeAcTaBnseT cobon cepun Ciydyaes, TeMa-
TUYEeCKUe WUCCNeLO0BaHMS C HEBOMBLUMM YMCNIOM MaLMEHTOB
03 cpaBHUTENbHBIX M KOHTPOSIbHbIX FPYNM U C OrpaHUYEHHOI
NPOAOIKUTENBHOCTBIO NoceaytoLiero HaboaeHus. B cs-
31 C 3TUM HE0OXOAMMbI [anbHellne KIMHUYECKME ucche-
[0BaHMA C OLEHKON UX A0MTOCPOYHBIX 3DMEKTOB, @ TaKKe
pa3paboTKa yHUULIMPOBAHHBIX NPOTOKOSI0B UCMOJb30BaHNA
KIETOYHbIX MPOAYKTOB. TaKKe BaXKHO OTMETUTb, YTO HaMu
Bblno HalieHo Manoe KOMYeCTBO JaHHbIX 0 CTOMMOCTM Npu-
MEHEeHWs pereHepaTMBHbIX METOAMK. Takue BapuaHTbl eve-
HUs ABNAKOTCA BbICOKO3aTPATHBIMU 151 MALMEHTOB, YTO FOBO-
puUT 0 He0bXOAMMOCTU CO3AaHMsA B byayLLemM Moaenu onnatbl
3TUX ycnyr U3 cpefcTs GoHAa 0053aTeNbHOr0 MeAULMHCKOrO
CTPaxoBaHus.
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