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O6ocHoBaHue. B HacTosilee BpeMsi Habno[aeTCsl TEHAEHUUS yBEIMYEHWS JOM OPraHOCOXPaHSIOLLMX
ornepayuii Ha KOJIeHHOM cycTaBe. Bbicokasi TmbuasibHasi OCTEOTOMUS XOpoLLO cebsi 3apekomeHgoBana

Kak MeTtof siedeHus BapyCHOVI ,qed)0,0MaL{MM KOJIEHHOr o cycraBa B CJ/iy4dasx BHeC_yCTaBHOl;I gecpopmaul/m.

OcTaroTcs cropHbIMY BOMPOChI 3HA4YEHWUsT UAEeabHOro yria Koppexkuy gegopmanmm, rnpu KOTopom mo-
MexaHVKa [BUXKEHUI B KOJIEHHOM U CMEXHbIX CyCTaBax He rocTpajaeT B 3Ha4YNTEIbHON Mepe, a TakxXe
rpeaoTBPAaLLEHNSI TAKOro OCJIOXKHEHNS OCTEOTOMUM, Kak M30bITOYHas runepkoppekyvs. OnucaHue Kau-
Hu4yeckoro cnyyas. [lpegcraBieH KIIMHUYECKWI CryYal 59-neTHel nayneHTKy, cTpaaroLyeri BapyCHOM
Aepopmaymeri 1€BOV HUXHEN KOHEYHOCTU C MU30JIMPOBaHHbIM MefuasibHbIM rOHapTPO30M, MNepeHec-
LIevi MepBUYHYIO 1 PEBU3NOHHYIO BbICOKYH TNOUAIbHYIO OCTEOTOMUIO. VIHAEKC Macchkl Tesa nayneHTa —
28 Kr/MP. lMpenbsiBrsina anobbl UCKYNTEIbHO Ha 607k U OrPaHNYeHNe ABVXKEHWIA B KOJI@HHOM Cy-
ctase. [No gaHHbIM apTPOCKONUU U MarHUTHO-PE30HaHCHOM ToMorpaguy Habo[a 0Ch MOBPEXAEHNE
XxpsiLya MegnabHOro KoMrnapTMeHTa 4-n ctenexu no knaccugukaymm Outerbridge. OTcyTCcTBOBaMM MPY-
3HaKu roBpPeXXAeHUs1 XpsLla natepasbHOro KOMnapTMeHTa 1 apTpo3a natesiioheMopasbHOro CoYieHe-
Hus. Tpy npegonepaLnoHHOM MaaHupPOBaHUY NCOb30Basv TOMOrPaMmMbl HYXKHUX KOHEYHOCTEN C Ha-
rpy3koi BecoM. BapycHas fgegpopmaymnsi KoneHHoro cyctaBa cocrasssna 10°. KnuHu4eckuii pe3ysrat

[0 oriepauuy ro LUKaaaM OLeHKWU pe3y/ibTaToB TpaBMbl KosieHa u octeoapTputa (KOOS) — 46 6asinios,

BU3yasibHO-aHas10roBon wkane (BALL) — 7 cMm, AMepukaHCKOro obLjecTsa oOpTonenoB CTorMbl U rose-
HocTornHoro cyctaBa (AOFAS) — 92 6anna. lNauneHTKe BbIro/IHEHa MeauasibHas OTKpbIBaroLyasi yros
BbICOKasi TubmasibHasi octeoToMusi. HYepes 6 Mec rnocsie nepBuyHoN onepaLiym 60s1b B KOJIEHHOM CycTaBe
rno BALLl — 1 cm, B roneHoctonHom cyctase no BALLI — 5 cm, KOOS 88 6annos, AOFAS 63 6asnna. [pu
KJIMHUYECKOM OCMOTPE Y 110 AaHHbIM UHCTPYMEHTasIbHbIX NCCE40BaHN OTMeYanach N30bITOYHas1 Baslb-
rycHasi runepkoppekumns ocum — 11,2° Yrnbl Hak/ioHa CycTaBHOU MoBepxHOCTM 6osbLuebepyosovi (TPI)
u TapaHHoii (Tl) KOCTU TakXKe 3HaYUTesIbHO yBen4Yunnch. Yepes 1,5 roga nocse nepBuYHON OCTEOTOMUYN
BbIMOJIHEHA PEBU3NOHHAs 3aKpbITOYro/ibHasi 0CTeoToMus. BanbrycHas gegopmanmusi KOIEHHOro cycraBa
cocTtaBuia 3° a OCb roJIEHOCTOMHOIO CycTaBa U3MEHW/Iacb 40 HOPMaJIbHbIX 3Ha4YeHUi. KAnHN4YeCKui
1 (hyHKUMOHaIbHbIV pe3ynbTaTt Yepes 6 mec nocse pesu3noHHon octeotomumn: KOOS 92 6asnna, AOFAS
99 6asnn0B, 60s1b B KOJIEHHOM M FOJIEHOCTONMHOM cycTaBax rno BALLl — 1 cm. 3aknrodeHune. Kak nokasasn
cayqan, BaXxHO TLYaTesIbHOe npeaonepaumnoHHoOe rnaaHnpoBaHme K onepawmnm, ncroib30BaHne JONoIHN-
TeJIbHbIX METOO0B KOHTPOJIS1 KOPPEKLNM MHTPAoNEPaLNOHHO. V136bITOYHas BaslbrycHasi rmnepKoppeKLmns
CrOCOBCTBYET XOPOLLEN pereHepauymy xpsiLa MeanaabHoOro KOMnapTMeHTa, O4HaKo Ype3MepPHO Harpy-

xaertr naTepaanbu/“/ KOMrapTMeHT n nary6Ho BJINSIET Ha FOJIEHOCTOMHbIN cycTaB v CTOIrly.

KnroueBble cnoBa: BbicOoKkasi TnbvasibHasi OCTEOTOMUSI; MNEePKOPPEKLMS;, FTOHapPTPO3; PEBU3NOHHAS
OCTEOTOMUST; HECTabUJIbHOCTb KOJIEHHOIO CycTaBa, nepesioM 13 LieHTpa poTauymym 0CTEOTOMUY; KIINHM-

YeCKui cry4an.
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EXCESSIVE HYPERCORRECTION AFTER AN OPEN WEDGE HIGH
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Background: Currently, there is a tendency to increasing the proportion of knee joint organ-preserving surgeries.
High tibial osteotomy (HTO) has proven itself a good method for the treatment of the knee joint varus deformity
in extra-articular deformity cases. The question of the perfect angle of correction, which will not significantly
impair the biomechanics of the knee and adjacent joints, remains controversial, as well as the issue of preventing
excessive hypercorrection as an osteotomy complication. Clinical case description: A clinical case of a
59-year-old patient who underwent primary and revision HTOs is analyzed in this article. The patient had a varus
deformity of the left lower limb with isolated medial knee osteoarthritis. The patient’s body mass index (BMl)
was 28 kg/m?. The patient complained only of pain and a limited range of motion in the knee joint. According
to the arthroscopy and magnetic resonance imaging (MRI) data, there was a cartilage damage classified as
Outerbridge 4 stage of the medial compartment. There were no signs of a lateral compartment cartilage damage
and patellofemoral joint arthritis. The varus deformity of the knee joint was 10°. The patient underwent a medial
high tibial open wedge osteotomy. During the preoperative planning, topograms of the lower limb with weight
bearing were used. The clinical status before the operation, according to the used scales, was as follows: Knee
injury and Osteoarthritis Outcome Score (KOOS) — 46 points, Visual Analogue Scale (VAS) — 7 cm, American
Orthopaedic Foot and Ankle Society (AOFAS) — 92 points. 6 months after the initial surgery, the clinical status
was as follows: knee joint VAS — 1 cm, ankle joint VAS — 5 cm, KOOS — 88 points, AOFAS — 63 points. During
the clinical examination and according to the instrumental studies, excessive valgus hypercorrection of 11.2° was
noted. Also, the tibial plafond inclination (TPI) and the talar inclination (TI) were significantly increased. 1.5 years
after the primary osteotomy, a revision closed wedge osteotomy was performed. The valgus deformity of the
knee joint became 3° the axis of the ankle joint changed to the normal values. The clinical and functional results
6 months after the revision osteotomy were the following: KOOS — 92 points, AOFAS — 99 points, pain in the
knee and ankle joint — 1 cm by the VAS scale. Conclusions: The case showed that the careful preoperative
planning and the use of additional methods for monitoring the intraoperative correction were important. Excessive
valgus hypercorrection promotes good regeneration of the medial compartment cartilage; however, it overloads
a lateral compartment and adversely affects the ankle joint and foot.

Keywords: high tibial osteotomy; hypercorrection; knee osteoarthritis; revision osteotomy; instability of
the knee joint; hinge fracture.
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OBOCHOBAHME

[naBHOW LEeNblo BbICOKOW TUOMANBHOW OCTEOTO-
Mun (BTO) siBnsieTcs nepepacnpefesieHne Harpys-
K/ BECOM Ha KOJIEHHbIA CycTaB C MeAuasnbHOro Ha
natepanbHbii komnaptMmeHT [1]. C 1961 r. cosep-
LLUEHCTBYIOTCS TEXHUKN OCTEOTOMUI 1 METOAbI Npeno-
nepauvoHHOro nNNaHNPOBaHUA C LENb UCKIKYe-
HUSA OCNOXHEHUI ocTeoTOMUA. K ogHUM 13 penknx
ocnoxHeHnit BTO oTHocKTCA n36bITOYHASA rMnepKop-
pekuns BapycHon gedopmaunn. o gaHHeim A. Atrey
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1N CoaBT. [2], peKOMeHayeMbI AnanasoH KOpPpPeKLmm
npu nevyeHnn BapycHom gedopmauyun — 2-6° Banb-
ryca. Hanbonee 4acTbiM MCXOZOM MOC/E HEYAA4YHON
KOPPUrMpyoLLein OCTeOTOMUM SBASETCS 3HOOMPO-
Te3npoBaHMe KofieHHoro cyctasa. [pobnema aHAo-
npoTe3mpoBaHusa nocne HeygadHonm BTO 3aTpoHyTa
B 6OSIbLUIMHCTBE UCTOYHUKOB MUPOBOWN NUTEPaTyphl,
OfAHaKO MMEKTCS pefkne YrnoMUHAHUA KINHUYECKINX
CnyyaeB PEBU3NOHHBIX OCTEOTOMMUIA, CBSA3AHHbIX C M-
nepkoppekuuen [3—-6].
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B uenom, cornacHo X. Chen u coasT. [7], oecatu-
NeTHAs BbbKMBaeMocTb nocne BTO po ToTanbHOro
3HOOMNPOTE3MPOBaHMA cocTaBnsaeT ot 79 no 97,6%,
naTHaguaTuneTHsas — 56-65,5%. o MHeHuto aBTo-
POB, TaKNX Pe3ynsTaToB yAanochb AOCTUYb Bnarogaps
TWaTeNnbHOMY NPefonepaLMoHHOMY NAaHNPOBAHNIO.

B HacTosillee BpemMa gnd npenonepauyoHHOro
nnaHupoBaHus Hanbosee 4acTo WCMONb3YKT Me-
Toabl A. Miniaci n M.B. Coventry. B 3aBucumoctn ot
yrna gedopmaumm paccHuTbiBaeTcs pasmep BbICOThI
KJInHa OCTEOTOMMUU, YTO MO3BONSIET KOHTPOMPOBATh
KOPPEKLMIO HTpaonepaunoHHo [8]. Ownbka npu nna-
HupoBaHun BTO 1 cTeneHn cTabuibHOCTU CBA30YHOMO
annapaTa KOMEHHOro cycTaBa MOXET MPUBECTU K He-
NPaBUIbHON KOPPEKLMUN OCU KOHEYHOCTUN 1 ee 3Ha4M-
MOMY U3MEHEHNIO B CMEXHbIX CycTaBax.

Hanbonee nopgxopswmmn gns BTO ctouT cumntatb
Monopgpix nauuneHToB (0T 40 go 60 neT) ¢ MHAEKCOM
maccbl Tena MeHee 30 Kr/M?, OManasoHOM [BVXKe-
HUIN B KONIEHHOM cycTase He meHee 100° crubartens-
HOW KOHTPaKTYpoOil MeHee 5°, yMepeHHOW CTerneHbo
OCTEe0apTpO3a MeAuanbHOro KommnapTMeHTa (MeHee
Il ctagun no knaccudukaumm Ahlback ), MHTaKTHbIM
Hapy>XHbIM OTAENOM CyCcTaBa 1 natennodemopasibHo-
ro couyneHeHus, necdopmauuen meHee 15° [9, 10].

KJIMHWYECKWUA NPUMEP

O nauueHTe

MaumneHTka, 59 net, ¢ nporpeccupytoLLen 6060
B KOJIEHHOM CYCTaBe Ha NPOTSXKEHUN 2 NET.

®dusnkKanbHasa guarHocTuka

Ha mMomeHT nepsuyHoro ocmotpa B 2016 r. BU3Y-
anbHO OTMevanacb BapycHas pedopmauus neson
HVDKHEN KoHeyHocTu. O6bem crnbaHust B KOMEHHOM
cyctaBe — 6onee 100°, mecduunt pasrubaHns — 5°.
Onsi oueHKn YHKUMN KOJIEHHOrO U rONEHOCTOMHOro
CYCTaBOB MCMOMb30BaNN LUKaSbl OLEHKN pe3ynsTaToB
TpaBMbl koneHa n octeoapTputa KOOS (Knee injury
and Osteoarthritis Outcome Score), AMeprKaHCKOro
OpTOMNeANYecKoro obLLecTsa CTOmMbl 1 FOSIEHOCTOMNMHOIO
cyctaBa AOFAS (American Orthopaedic Foot & Ankle
Society) n BusyanbHo-aHanorosyto wkany (BALL). Oo
onepauun pesynetatel no wkane KOOS coctaBunn
46 6annos, no BALL — 7 cm, no AOFAS — 92 6anna.

UHcTpymeHTanbHas n nabopatopHas

ANarHoCTuka

NHcTpymeHTanbHas guarHocTvka BKJoYana mar-
HUTHO-PE30HaHCHYI0 TOMOrpaduio 1 PeHTreHorpaguio
HV)KHUX KOHEYHOCTEN Ha MPOTSHXKEHUU C Harpy3KoWn
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Puc. 1. Tonorpamma H/>XXHUX KOHEYHOCTEN A0 NEPBUYHON
OCTEOTOMUMU.

Fig. 1. A topogram of the lower extremities before the
primary osteotomy.

COBCTBEHHOrO Beca Tena. Ha mepBu4YHbIX TOMorpam-
Max oTMeveHa Il cTagna ocTeoapTpo3a MeananbHOro
KOMMapTMEHTa KOMIEHHOro cycTasa Mo Kiaccuduka-
umn Ahlback. MexaHnyeckasi OCb HUXKHEN KOHEYHO-
CTU NpuXoaunacb Ha Kpan MegmnanbHOro Mbllesnka
60nbLlebepuoBOli KOCTU NIEBOTO KOJIEHHOIO CyCTaBa,
T.6. CMELLEHNEe MEXaHNYeCKON ocu OblNO Bbie HOP-
Mbl, @ 3HAYEHNE MEXaHNYECKOro yrna mexagy 6egpom
n 6onbebepuosoli KocTbio coctasnano 10° Bapyca
(hip-knee-ankle angle, HKA) (puc. 1).

PethepeHTHOE 3Ha4yeHne MexaHU4eckoro megu-
anbHOrO MpOKCUManbHOro 60nbllebepLoBoro yrna
(medial proximal tibial angle, MPTA) cocTtasuno 84,7°,
MEXaHN4EeCKOro narepasibHoOro guctansHoro 6egpeH-
Horo yrna (mechanical lateral distal femoral angle,
mLDFA) — 87° (cm. puc. 1). o gaHHbIM MarHUTHO-pe-
30HAHCHOWM ToMOorpadguy NoBpexXaeHne xpswa meam-
anbHOro KOMMapTMEHTa KraccuduumupoBanoch Kak
IV cteneHb no Outerbridge (1961). Habntoganock Tak-
K& KOMOUHMPOBAHHOE MOBPEXAEHNEe Tena u 3agHero
pora MmeananbHOro MeHucKa.

Mpwn npeponepauoHHoM nnaHuposaHun BTO uc-
nonb3oBanu Metog Miniaci, cornacHO KOTOpPOMY yrof
koppekunn gedopmauun coctasun 13°.

OvHaMmuka n ncxopbl

BeinonHeHa wmegmanbHas OTKpbiBatowas yron
BbicoKasi TubunanoHas octeotomusa (OYBTO) ¢ duk-
caumen nnactuHonm OTIS-C-PLUS (SBM, ®paHuus) un
YyCTaHOBKON TpuKanbLumngocgatHoro 6noka OTIS 50
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14-ro pasmepa, cooTBeTCTBYOLWEro 12,63° KOppek-
umnm MPTA. lMpu aToM BbiCcOTa KAMHa OCTEOTOMUWU
coctaBuna 1,4 cm, a 3annaHupoBaHHasi rMnepKop-
pekums — okono 3° Banbryca. [lpyn ocTteoToMumn
NHTPaonepaLmoHHO Mbl HE WUCMONb30Bann AOMosn-
HUTENIbHbIE METOAbl KOHTPONS OObema KOPPEKLMM
nedopmanmn.

Mepepn nposegeHnem BTO BbinonHeHa apTpPOCKO-
NSt KONEHHOrO CyCTaBa, B XO4E KOTOPOW BbISiBMIEH
nedeKT XpsweBolr NOBEPXHOCTM MeAManibHOrO KOM-
napTMEHTa KOJIEHHOrO cycTaBa Mo TUMy «LenytoLmnx-
Cs1 13B» Ha OMOPHbIX MOBEPXHOCTSAX MbILLENKOB 6eapa
n 6onbLlebepLIOBO KOCTU pasmepom 3,5x4 cm. Mpu
nomMoLy LIenBepHON pesbl BbINOHEHbI 06paboTKa
NOBPEXXAEHHbIX YHaCTKOB XpsiLla 1 Kpaesas pe3eKkuus
MEeAVanbHOro MEeHUCKa C NCMNOb30BaHNEM apTPOCKO-
MUYECKUX KyCadyek.

Puc. 2. Tonorpamma HU>XHUX KOHEYHOCTEN Nocne Nepsuy-
HOI1 BbICOKOW TUGMabHOM OCTEOTOMUN.

Fig. 2. A topogram of the lower extremities after high tibial
osteotomy.

Puc. 3. ApTpockonus nocne nepBuYHON BbICOKOW TN6U-
anbHON OCTEOTOMUMN.

Fig. 3. Arthroscopy after primary high tibial osteotomy.
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Bo Bpems onepauum NponsoLlen nepenomM 13 LeH-
Tpa BpalleHNs OCTEOTOMUM Ha CYCTaBHYIO MOBEpPX-
HOCTb JlaTepanbHOro Mbliwenka 60nblebepLoBoNn
KOCTW, cooTBeTCTBYoWMIA TNy Il no knaccudgukayum
Takeuchi [11].

Yepe3 6 mMec nocne nepBMYHON OCTEOTOMUN MO
AaHHbIM TOMorpaMMbl B MOSIOXKEHUN CTOS Y MaLMEHTKI
OTMeYarnacb Bblpa)XkeHHasi BasbrycHas pgedopmMauns
HUXXHEN KoHe4vHocTm go 11,2°, yron MPTA nameHuncs
¢ 84,7 pno 97,9° (puc. 2).

Mpy KAMHMYECKOM OCMOTpPE OTMedvanacb Baslb-
rycHas pgedopmauns: 06beM CrubaHuss B KOJSIEHHOM
cyctaBe coctasnan 110°, pedununT pasrnbaHms — 2°.
Bonb B KONEHHOM 1 FOIEHOCTOMHOM CyCTaBe Mo LUKa-
ne BALLl cooteTcTtBOBana 1 u 5 cM COOTBETCTBEHHO;
oueHka no wkanam KOOS n AOFAS — 88 n 63 6an-
la COOTBETCTBEHHO. Bonb B rofIeHOCTONHOM CycTaBe
NIEBOV HOMM Mbl CBA3bIBaNN C rpybbiM HapyLleHUEM
OUOMEXAHNKN OBWKEHUA N MEXAHNYECKON Harpysku
Ha rofIeHOCTOMHbIN cycTaB. 1o AaHHbIM TonorpamMm A0
1 Nocrne NepBUYHON onepauuu, yribl HaKJIoHa CyCcTaB-
HOM noBepxHOCTU GonbluebepuoBon (tibial plafond
inclination, TPI) n TapanHon (talar inclination, Tl) kocTn
3HauUTeNbHO yBenuyunuce. TPl oo onepauun 6bin 3,4°,
nocne onepaumn — 11,6°, Tl — 0,6° n 12,5° cooTBeT-
CTBEHHO.

Cnycta 1,5 rogpa nocne nepBUMYHON Onepaumm
B CBSI311 C HEYOOBETBOPUTESIbHBIM KJIMHUYECKUM pe-
3yNnLTaTOM U Xanobamu nauneHTKy 66110 NPUHATO pe-
LeHre o pesuaunoHHon BTO.

Mpwn peBu3un BbiNONIHEHA MeaunalibHasi 3aKpblBato-
Las yroJ Bbicokasi TubmnaneHas octeotomus (3YBTO)
C pesekunen KnvHa BbICOTOM 8 MM. 3a CYeT 3Toro
NAaHNPoOBasioCb COXPaHUTbL OKOMOo 3° BanbrycHomM ge-
dopmauumn KoneHHoro cyctasa. lNomumo octeoTomMunn
BbINOJIHEHA apPTPOCKOMNMS KONEHHOrO cycTaBsa (puc. 3)
c 3abopom xpsiLeBoro 6510ka st FIMCTONOrMYecKoro
nccnenoBaHus.

Bo Bpems apTpockonun Ha OrMOPHON NOBEPXHOCTY
MblLLEeNKoB 6egpa 1 60/bLLebepLIOBON KOCTY BbisiBSIE-
Hbl Y4aCTKN pereHepaumm xpsiia B MAOTHYO BOJIOK-
HUCTYI0 HEOHOPMIIEHHYIO COEANHUTENBHY TKaHb Ha
~90% nnowaan pgedekta xpsa, 4To 6b10 NoaTBEpP-
>KOEHO MMCTONOrMYECKU.

Bo Bpemsi OLEHKN CBA304HOrO anmnaparta KoJieH-
HOrO cycTaBa onpefensanacb HeLoCTaTOYHOCTb Me-
OnanbHON KonnatepanbHOW CBA3KW, NO3TOMY Obina
BbIMOSIHEHA MiacThka MeauasnbHON KosnatepasnbHoi
CBSI3KM.

CnycTs 6 MeC peBMN3VOHHOIO BMELLATENBCTBA Mbl
NONYYUIN CNEQYOWNA KIVMHUYECKUA 1 (DYHKLIMOHAb-
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Hblli pesynstat: KOOS 92 6anna, AOFAS 99 6annos,
60b B KOJIEHHOM U1 rOfIEHOCTOMNHOM CYCTaBe Mo LUKa-
ne BALLU — 1 n 1 cm cooTtBeTCcTBEHHO. [0 JAaHHbLIM TO-
norpaMmbl OMNpefenanacb BanbrycHas gedopmaums
koneHHoro cycTtasa 3°, yron MPTA — 88,4° (puc. 4).

Ocb roneHoCTonHOro cycraea bblia KOMNEHCUPO-
BaHa [0 HopmMasbHbIX 3HaveHui TPl n Tl — 4,4° n 4,8°
COOTBETCTBEHHO. BudyanbHo oTcyTcTBOBana rpybas
aedopmaums NeBo HMXKHEN KOHEYHOCTU, 06bEM Cri-
6aHus coctaBun o 115°, peduumTta pasrmbaHusi He
OTMEYEHO.

Ha Hadano 2022 roga naumMeHTKa UMeET KnHnYe-
CKYIO KapTVHYy, COOTBETCTBYIOLLY0 6 Mec nocne pe-
BM3noHHoN BTO, 1 He nepeHecna NoBTOPHbLIX BMeLLa-
TENbCTB Ha KOJIEHHOM CyCTaBe.

OBCYXAEHUE

BapycHas pedopmauns opmMmpyeTcs 3a CHeT
3 OCHOBHbIX KOMMOHEHTOB: FEOMETPUYHECKMX N3Me-
HeHUn ocu OGegpa u 60nblebepuoBO  KOCTY;
CY)KEHUSA CYCTaBHOWM LLENN 3a CYET MOBPEXAEHUS
MEHMCKOB 1 0e(eKTOB XPALLEBON TKaHW; PacKpbITns
fatepanbHOro OThena CyCcTaBHOW Lenm 3a cyeT
HapYy>KHOWN MSArKOTKaHHOWM HECTaBWNBHOCTY KOJIEHHOTO
cycTtaBa [12].

Ha KoHe4YHyto TOYHOCTb KOppeKuun BAUSOT Ta-
Kne akTopbl, KakK WHTpaonepaunOHHbI MNepenom
B 30He LeHTpa BpaweHns octeotomun (tunbl I, 1, I
no Takeuchi), cnoco6 npegonepaunoHHOro nnaHu-
pOBaHusl, HEOOCTAaTOYHOCTb CBA30YHOrO anmnapara
KOMEHHOrO CyCcTaBa WU MHTpaonepaunOHHbIA KOHT-
POJSIb KOPPEKLMN C UCMONb30BaHNEM KOMMbIOTEPHOM
HaBurayuu.

B npencTtaBneHHOM KAWHUYECKOM Cllydae npu
NiaHNpoBaHUN He Obina y4TeHa OO/MKHbIM 06pa3om
HEeJOCTaTOYHOCTb CBSI30YHOrO annapaTta KOJIEHHOro
cyctaBa. Ha nepBM4YHbIX TOMOrpammax BUOHO,
YTO CyCTaBHas LeNb HepaBHOMEpPHa. YBenu4veHune
BbICOTbl CYCTaBHOW LWeNn C flaTepasnbHON CTOPOHbI
CBUAETENbCTBYET O HAPY>XHOW HECOCTOSATENIbHOCTU
CBSI304HOrO annapara KoJIEeHHOro cycTasa. PasHuua
B BbICOTE CYCTaBHOW LUENN MEXLY OTHOCUTENBHO
300pOBON MPaBoON U JIEBON HWXKHEN KOHEYHOCTbIO
cocTtaBnsna 4 mm (puc. 5).

Ona npaBWIbHON OLEHKM BAUSIHUST yrfa HakJo-
Ha CYyCTaBHbIX MOBEPXHOCTEN KONEHHOro cycrtasa
(joint line convergence angle, JLCA) n oOueHKN He-
CTabuNbHOCTN CBA30YHOro annapata HeobxoaMmo
BbIMOJIHATL PEHTreHOrpamMmy KOJMIEHHOrO cycTasa
B MONoxxeHun 45° crnbaHus KOMIEHHOro cycrtasa Mo
PoseHb6epry. PacueT Benu4mHbl BapycHol gedopma-
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Angle : 86,8 deg

mLDFA

M P TA“"

Angle : 88,4 deg

Puc. 4. Tonorpamma HMXHUX KOHEYHOCTEN Nocne pesu-
3/IOHHOW BbICOKOW TOManbHON OCTEOTOMUN.

Fig. 4. A topogram of the lower extremities after revision
high tibial osteotomy.

Puc. 5. PacueT cTteneHu BapycHol gedopmManmm 3a cHeT
MSAMKUX TKaHEN.

Fig. 5. Calculation of the varus deformation degree due to
soft tissues.

UMM 13-3a HEepJoCTaTOYHOCTM CBA30YHOro annapara
BO3MOXEH C 1CMONb30BaHNEM CreaytoLLein hopMyrnbl:
B=(C-(AS))/TW, roe AS — pasHuLa mexxgy BbICOTON Cy-
CTaBHOW MOBEPXHOCTW KOMMapTMEHTa CycTasa B HOp-
Me 1 natonorun, TW — wmpurHa cycTaBHON NOBEPXHO-
CTu nnaTto 6onblebepLoBon KocTn, C — NOCTOsIHHas
BENNYUHA, pasHas 76,4 [13]. B gaHHOM cnydae AS=4,
HO MO [aHHbIM TOMorpaMMbl CTos, 6e3 crubaHus Ko-
NeHHoro cycTtasa, TW=67 mm, 3HauuT, f=4,5°. Tak Kak
HECOCTOSTENIbHOCTb MeananbHONW WAn naTtepanbHON
KonnarepasbHON CBA3KU OKa3blBaeT 3HAYUTENbHOE
BJIUSIHNE HA CTABWIBLHOCTb KOJIEHHOro CyCcTaBa, BaX-
HO y4nTbiBaTb BENIMYMHY HECTAOWIBHOCTU 3a CYeT
CBSAI304YHOro annapara gisi NpaBUSIbHON KOPPEKLMM
ocu kKoHeyHocTu [14]. B paHHOM cnydae peasnbHas
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BapycHas pedopmauums 3a CHeT reoMeTpum KOCTu,
NMOBPEeXEHNS Xpsilia U MegunanbHOro MeHWUcKa Co-
ctaBnana nopsgka 5,5°. 3HauuT, koppekuns MPTA Ha
12,6° ckoppekTuposana 6ol HKA go 8,4° BanbrycHoi
pedopmanmm, HO 13-3a BOSMOXXHOIW HECTabWUSIBHOCTY
MeauvasnbHON KoJfinatepanbHOW CBSA3KM 1 MnepefiomMa
B MECTe LieHTpa BpalleHns OCTEeOTOMUM OaHHasa fne-
dhopmaums ysennyunace go 11,2° sansryca.

Mo paHHbIM D.K. Lee n coaBr. [15], BEpOoATHOCTb u-
NePKOPPEKLIMN KOPPENNPYET C BENNHNHOWN N3MEHEHNS
JLCA, KoTOpasi 3aB1UCUT OT NTaTEHTHOWN MeguanbHOW He-
CTabunbHOCTY CBA30YHOrO annapara KosieHa. B Halem
cllyyae nepBoOHa4YasnbHO He Bblia nccnefoBaHa HecTa-
OUNBHOCTb MEeAUanbHOW WM naTepasibHON Konnarte-
pasibHOM CBSA3KN C MOMOLLBIO CTPECC-PEHTIEHOrPamMM,
He Obl1 NogcyUTaH Banbryc/Bapyc-CTpecc-yron. IOTu
YrMbl PacCHUTLIBAOTCS MEXAY JNMHUSMU CYCTaBHbIX
noBepxHocTen 6egpa 1 60MbLLEBEPLOBON KOCTU MpK
Basbryc- n Bapyc-CTPeCcC-Harpy3kax Ha KOJIEHHbIN Cy-
cTaB cooTBeTcTBeHHOo. J.G. Park n coaBT. [16] noka3sa-
JM, 4TO MefmanbHas 1 nartepasbHasi HeCTabubHOCTb
CBSI304HOrO annapara siBiseTcs npegpacnonaratoLmm
hakTopoMm K runepkoppekumn nocne BTO, ocobeHHO
ecnu JLCA >4°, a Banbryc-cTpecc-yron >1,5°.

CornacHo pgaHHbIM E.M. Suero un coasT. [17], name-
HEHVEe OCN KOHEYHOCTU B CTOPOHY Basbryca Ha 5° He
N3MEHSIET B 3HAYUTENBHOW CTEMEHN Harpy3Ky Ha ro-
NeHocTOonHbIN cyctaB. OgHako koppekumn Ha 10-15°
3HAYUTENIBHO YMEHbLUAOT KOHTaKTHYH Harpysky Ha
roneHocTonHbI cycTas: Ha 14% npu 10° n Ha 17%
npu 15°. B Hawem cnyyae 60/b B rOIEHOCTOMHOM
CyCTaBe Mbl CBA3bIBAEM C MNeEpPEeHanpshHKeHneM Karn-
CYJIbHO-CBA304HOr0 annapaTa rofIEHOCTOMHOro cycTa-
Ba. HeobxoanmMo nopvepkHyTb BaXXHOCTb KOHTPOJSIS
OCV FOJIEHOCTOMHOrO CycTasa Npu 0CTEOTOMUSAX rofie-
H1 nto6oro obbema koppekuun [18]. Bo3HMKHOBEHME
6onel B roneHocTonHom cyctase nocne BTO cBsAzaHo
C U3MEHEHNEM pedePEHTHbIX YrI0B rOIEHOCTOMHOIO
cyctasa [19]. Nomumo rpyboro nameHeHmst Gruomexa-
HVKW CYCTaBOB, M30bITOYHAS MMNEPKOPPEKLUs BrgHa
HEBOOPY>KEHHbIM Na30M, 1 NPEeACTaBASET cCO60W eLle
1 acTeTm4eckyo npobnemy [20].

HecMOTpsi Ha WK36LITOYHYIO TMNEPKOPPEKLMIO,
B pesynsrate BTO 6bino monyyeHo nepepacnpene-
JIEHNE Harpy3Ku Ha KOJIEHHbIN CyCTaB, YTO CNOCObCT-
BOBaJIO pereHepaunn XpsiLeBon TKaHn MeananbHoro
komnapTmeHTa [21]. OpgHako, cornacHo S. Tsukada
1 coaBT. [22], y nauneHToB ¢ 6efpeHHO-60bLIebepLO-
BbIM yrnoMm <166°, T.e. C rmnepKkoppekumen ocu, pere-
Hepaums XpsiLa Takas e, Kak 1 y L, C Koppekunen
ocu B npegenax 170+2°.
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Mo pgaHHbIM K. Goshima un coasT. [23], runepkop-
pekuma MPTA >95° He BNMSAET HAa KOHEYHbIA KIMHUYe-
CKUIN pes3ynbTaT 3a CYET KOMMEHCATOPHbIX MexaHu3-
MOB Ta306e[pEeHHOr0 1 FONIEHOCTOMHOIO CyCTaBOB.

3AKJTIOMEHUE

AHanna KNMHUYECKOro Cny4as nokasars, 4To B Npefo-
nepaunoHHoM nnaHuposaHun BTO no Tonorpammam
N CTPecc-peHTreHorpammam npexae Bcero crnegyet
OLeHMBaTb CTEMNeHb COCTOATENBHOCTN CBA30YHOrO arn-
napara KoneHHoro cyctasa. Bo Bpems onepauun scer-
4a HeobX0AMMO NCMOMNb30BaTb AOMOHUTENBHbIE METO-
Obl KOHTPONS KOPPEKLMUM 1 CNOCOObI NPeOTBPALLEHNS
HecTabuIbHOro NepesnioMa U3 30HblI OCTEOTOMUM.

NHO®OPMUPOBAHHOE COITIACUE

OT naumeHTa 6bI10 NOJIY4EHO NMUCbMEHHOE corna-
cue Ha nybnmKauuo COOTBETCTBYHOLLEN MEOULIMHCKON
NHOPMaLMM U BCEX COMPOBOXAAKOLNX U306parke-
HWUI B cTaTbe (gaTta nognuncanus 26.09.2020).

AOMNONHUTEJNIbHAA NH®OPMALNSA

Bknag aBTtopoB. A.[1. [lpn3oB — paspaboTka
Ou3aniHa nccnefoBaHns, HanucaHme TekcTa cTaTbi,
KOPPEKLMS 1 OKoHYaTenbHas pepakuws; H.B. 3aro-
pPOA4HMI — NpOBefeHNe rMCTONOMMYECKON YacTu uc-
CNefoBaHs, KOPPEKLMS 1 OKOHYaTeNlbHaA pefakLums;
A.A. HukntuH — 0630p 1 aHanu3 nybnukawumin no teme
cTatby, COOP KAUHMYECKOro Martepuana, HanucaHue
TekcTa cTaTbu, Koppekuus; @./1. Jlasko — paspaboTka
An3aiiHa NCCnefoBaHns, KOPPEKLUNS 1 OKOHYaTeNbHas
pepakuus; E.A. bensik — ctatuctudeckas obpaboTka
OaHHbIX, TpaHCAUTEPaUnNs 1 NepeBOf Ha aHrUNCKUIA
a3blK; A.A. Axnawes — paspaboTka gusaiHa uccne-
OOBaHWs, KOOpAMHaUMs YYacTHUKOB WUCCNEdOBaHWS;
M.®. Jlazko — 0630p 1 aHann3 NybnMKkaumin no Teme
cTaTtbu, CO0P KIMHNYECKOro MaTepuasna. ABTOpbl NOA-
TBEPXOAIOT COOTBETCTBME CBOEr0 aBTOPCTBA MeXay-
HapogHbiM Kputepusm ICMJE (Bce aBTOpbl BHECU
CYLLIECTBEHHbIV BKNag B pa3paboTKy KOHLenuum, npo-
BeeHVe UCCNENOBaHNSA 1 MOLrOTOBKY CTaTb, MPOYIM
1 ogobpunu pruHanbHyY BEPCUIO Nepen nybnmkayunen)

Author contribution. A.P. Prizov — development
of the study design, article text writing, correction and
final edition; N.V. Zagorodny — carrying out the histo-
logical part of the study, correction and final edition;
A.A. Nikitin — review and analysis of publications on the
topic of the article, collection of clinical material, writing
of the article text, correction; F.L. Lazko — develop-
ment of the study design, correction and final edition;
E.A. Belyak — statistical data processing, transliteration

https://doi.org/10.17816/clinpract84475



KJIMHUYECKWNIA CNTYYAN

and translation into English; A.A. Akhpashev — study
design development, coordination of study partici-
pants; M.F. Lazko — review and analysis of publications
on the topic of the article, collection of clinical material.
The authors made a substantial contribution to the con-
ception of the work, acquisition, analysis, interpretation
of data for the work, drafting and revising the work, final
approval of the version to be published and agree to be
accountable for all aspects of the work.

UcTouHukn cpuHaHcupoBaHusi. ABTOpbI 3asBNs-
0T 06 OTCYTCTBMU BHELIHEro (GUHAHCUPOBaHUSA Mpu
NpoBeAEeHNN NCCeoBaHus.

Funding source. This study was not supported by
any external sources of funding.

KoHnukT nHTepecoB. ABTOPbI AEKIapupyT OT-
CYTCTBME SIBHbIX 1 MOTEHLMANBHBIX KOH(IMKTOB UHTE-
PEeCcoB, CBSA3aHHbIX C Ny6nnKauen HacTosLLER CTaTby.

Competing interests. The authors declare that
they have no competing interests.

JINTEPATYPA / REFERENCES

1. Peng H, Ou A, Huang X, et al. Osteotomy around the knee:
the surgical treatment of osteoarthritis. Orthopaedic Surgery.
2021;13(5):1465-1473. doi: 10.1111/0s.13021

2. Atrey A, Morison Z, Tosounidis T, et al. Complications
of closing wedge high tibial osteotomies for unicompartmen-
tal osteoarthritis of the knee. Bone Joint Res. 2012;1(9):205-209.
doi: 10.1302/2046-3758.19.2000084

3. Uchinou S, Yano H, Shimizu K, Masumi S. A severely over-
corrected high tibial osteotomy Revision by osteotomy and a long
stem component. Acta Orthopaedica Scandinavica. 1996;67(2):
193-194. doi: 10.3109/17453679608994671

4. Watanabe K, Tsuchiya H, Matsubara H, et al. Revision high
tibial osteotomy with the Taylor spatial frame for failed opening-
wedge high tibial osteotomy. J Orthop Sci. 2008;13(2):145-149.
doi: 10.1007/s00776-007-1200-8

5. TsudaE, Ishibashi Y, Sasaki K, et al. Opening-wedge osteo-
tomy for revision of failed closing-wedge high tibial osteotomy.
A case report. J Bone Joint Surg Am. 2004;86(9):2045-2049.
doi: 10.2106/00004623-200409000-00027

6. Nishino K, Hashimoto Y, Nishida Y, Nakamura H. Anterior
cruciate ligament reconstruction with anterior closing wedge osteo-
tomy for failed high tibial osteotomy: a case report. Int J Surg Case
Rep. 2020;73:116-120. doi: 10.1016/j.ijscr.2020.06.102

7. Chen X, Yang Z, Li H, et al. Higher risk of revision in total
knee arthroplasty after high tibial osteotomy: a systematic review
and updated meta-analysis. BMC Musculoskelet Disord.
2020;21(1):153. doi: 10.1186/s12891-020-3177-9

8. Tlonosaxa M.J1., OpnsHckuin B. MNMnaHupoBaHue yrna kop-
PEeKLMI OTKPbIBAIOLENCS BbICOKOW KOPPUIMPYIOLLEN OCTEOTOMMUN
6onbLluebepLoBoit KocTh Npu roHapTpo3se // Opinion Leader. 2017.
Ne 6. C. 62-69. [Golovakha ML, Orlyansky V. Planning the angle of

www.clinpractice.ru

correction of the opening high corrective osteotomy of the tibia in
gonarthrosis. Opinion Leader. 2017;(6):62-69. (In Russ).]

9. Sarwar S, Lu J, Marcella C, Ming-liang J. Indications and
clinical outcomes of High Tibial Osteotomy: a literature review.
J Orthoped Muscular Syst. 2019;2(1):1007.

10. Gao L, Madry H, Chugaev DV, et al. Advances in modern
osteotomies around the knee: Report on the Association of Sports
Traumatology, Arthroscopy, Orthopaedic surgery, Rehabilita-
tion (ASTAOR) Moscow International Osteotomy Congress 2017.
J Exp Orthop. 2019;6(1):9. doi: 10.1186/s40634-019-0177-5

11. Lee BS, Jo BK, Bin SI, et al. Hinge fractures are under-
estimated on plain radiographs after open wedge proximal tibial
osteotomy: evaluation by computed tomography. Am J Sports Med.
2019;47(6):1370-1375. doi: 10.1177/0363546519836949

12. Dugdale TW, Noyes FR, Styer D. Preoperative planning for
high tibial osteotomy. The effect of lateral tibiofemoral separation
and tibiofemoral length. Clin Orthop Relat Res. 1992;274:248-264.

13. Pape D, Rupp S, Preoperative planning for high tibial osteoto-
mies. Oper Tech Orthop. 2007;17(1):2-11. doi: 10.1053/j.0t0.2006.09.007

14. Ogawa H, Matsumoto K, Ogawa T, et al. Preoperative varus
laxity correlates with overcorrection in medial opening wedge high
tibial osteotomy. Arch Orthop Trauma Surg. 2016;136(10):1337-1342.
doi: 10.1007/s00402-016-2521-x

15. Lee DK, Wang JH, Won Y, et al. Preoperative latent medial
laxity and correction angle are crucial factors for overcorrection in
medial open-wedge high tibial osteotomy. Knee Surg Sports Trauma-
tol Arthrosc. 2020;28(5):1411-1418. doi: 10.1007/s00167-019-05502-6

16. Park JG, Kim JM, Lee BS, et al. Increased preoperative
medial and lateral laxity is a predictor of overcorrection in open
wedge high tibial osteotomy. Knee Surg Sports Traumatol Arthrosc.
2020;28(10):3164-3172. doi: 10.1007/s00167-019-05805-8

17. Suero EM, Sabbagh Y, Westphal R, et al. Effect of medial
opening wedge high tibial osteotomy on intraarticular knee and
ankle contact pressures. J Orthop Res. 2015;33(4):598-604.
doi: 10.1002/jor.22793

18. Jeong BO, Soohoo NF. Ankle deformity after high tibial
osteotomy for correction of varus knee: a case report. Foot Ankle
Int. 2014;35(7):725-729. doi: 10.1177/1071100714531230

19. Choi GW, Yang JH, Park JH, et al. Changes in coronal alignment
of the ankle joint after high tibial osteotomy. Knee Surg Sports Traumatol
Arthrosc. 2017;25(3):838-845. doi: 10.1007/s00167-015-3890-3

20. Lobenhoffer PP; van Heerwaarden RJ; Staubli AE, et al.
Osteotomies around the Knee. Indications-Planning-Surgical tech-
niques using plate fixators. Thieme Verlagsgruppe, Stuttgart, New
York, Delhi, Rio; 2013. P. 223-232. doi: 10.1055/b-002-10327

21. Npusos A.l., Konbinos A.A., OnwTeiH A.A., n gp. JleveHune
MefManbHOro oCcTeoapTpo3a KOJIEHHOro cyctaBa Cnoco6oM Bbl-
COKOI OTKPbITON KOpPPUrnpytoLlen octeoTomumn 6onbuebepLoBoi
KOCTU // BeCTHUK TpaBmaTosnoruv n optonequu um. H.H. MNMpuoposa.
2016. Ne 3 C. 71-74. [Prizov AP, Kopylov AA, Epstein AA, et al. Treat-
ment of knee medial osteoarthrosis using open corrective osteoto-
my of the tibia. N.N. Priorov J Traumatol Orthoped. 2016;(3):71-74.
(In Russ).]

22. Tsukada S, Wakui M. Is overcorrection preferable for re-
pair of degenerated articular cartilage after open-wedge high
tibial osteotomy? Knee Surg Sports Traumatol Arthrosc. 2017;
25(3):785-792. doi: 10.1007/s00167-015-3655-z

28. Goshima K, Sawaguchi T, Shigemoto K, et al. Comparison
of clinical and radiologic outcomes between normal and overcor-
rected medial proximal tibial angle groups after open-wedge high
tibial osteotomy. Arthroscopy. 2019;35(10):2898-2908.e1. doi:
10.1016/j.arthro.2019.04.030

105

2022

Tom 131



OB ABTOPAX

ABTOpP, OTBETCTBEHHbI 3a MEePENUCKY:

MpusoB Anekceii MNeTpoBuY, K.M.H., LOLEHT;

appec: Poccuniickas ®egepauus 115516,

Mocksa, yn. BaknHckas, g. 26;

e-mail: aprizov@yandex.ru; eLibrary SPIN: 6979-6480;
ORCID: https://orcid.org/0000-0003-3092-9753

CoasTopbl:

3aropopgHuii Hukonain Bacunbesuy, g.M.H., npodeccop,
yneH-kopp. PAH; e-mail: zagorodniy51@mail.ru;

eLibrary SPIN: 6889-8166

HukutuH Aptem AHgpeeBuY, acrnmpaHT;
e-mail: ROL-NAA@yandex.ru;
ORCID: https://orcid.org/0000-0002-6335-1997

JNa3ko ®enop JleoHnpoBUY, 4.M.H., npodeccop;
e-mail: fedor_lazko@mail.ru; eLibrary SPIN: 8504-7290;
ORCID: https://orcid.org/0000-0001-5292-7930

Bensik EBreHunin AnekcaHppoBu4, K.M.H., aCCUCTEHT;
e-mail: belyakevgen@mail.ru; eLibrary SPIN: 7337-1214;
ORCID: https://orcid.org/0000-0002-2542-8308

AxnaweB AnekcaHap AHaToNbeBUY, K.M.H.;
e-mail: akhpashev@gmail.com; eLibrary SPIN: 9965-1828;
ORCID: https://orcid.org/0000-0002-2938-5173

JNa3ko Makcum ®epnopoBuY, aCCUCTEHT;
e-mail: maxim_lazko@mail.ru;
ORCID: https://orcid.org/0000-0001-6346-824X

KJIMHUYECKUIA CNTYYANA

AUTHORS’ INFO

The author responsible for the correspondence:
Aleksey P. Prizov, MD, PhD, Assistant Professor;
address: 26 Bakinskaya str.,

Moscow, 115516, Russia;

e-mail: aprizov@yandex.ru; eLibrary SPIN: 6979-6480;
ORCID: https://orcid.org/0000-0003-3092-9753

Co-authors:

Nikolai V. Zagorodnii, MD, Dr. Sci. (Med.), Professor,
Correspondent Member of Russian Academy of Sciences;
e-mail: zagorodniy51@mail.ru; eLibrary SPIN: 6889-8166

Artem A. Nikitin, MD, Graduate Student;
e-mail: ROL-NAA@yandex.ru;
ORCID: https://orcid.org/0000-0002-6335-1997

Fedor L. Lazko, MD, PhD, Professor;
e-mail: fedor_lazko@mail.ru; eLibrary SPIN: 8504-7290;
ORCID: https://orcid.org/0000-0001-5292-7930

Evgeniy A. Belyak, MD, PhD, Assistant;
e-mail: belyakevgen@mail.ru; eLibrary SPIN: 7337-1214;
ORCID: https://orcid.org/0000-0002-2542-8308

Alexander A. Akhpashev, MD, PhD;
e-mail: akhpashev@gmail.com; eLibrary SPIN: 9965-1828;
ORCID: https://orcid.org/0000-0002-2938-5173

Maxim F. Lazko, MD, Assistant;
e-mail: maxim_lazko@mail.ru;
ORCID: https://orcid.org/0000-0001-6346-824X

106 https://doi.org/10.17816/clinpract84475



