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Lienb uccnegoBaHua: oLeHUTb 3GHEKTUBHOCTb XMPYPrUYecKoro neveHuns 6obHbIX C BanbrycHol Aedopmaumeri nepsoro nansua cronsl (BAMMNC) npu
nonepeyHoM naockocTonum 3a 50 neT NPaKTUYECKOro NPUMEHEHMA.

Matepuan n metogbl: NpoBesEH aHaAW3 pe3ynbTaToB nedeHunsa 570 naumenTos ¢ BAMMC I, II-IV cTeneHel npu nonepeyHom NaoCKOCTOMUM B KIMHUKE
Kadeapbl 06LLei xMpyprumn UeBCcKoM rocyfapcTBEHHOW MeAULMHCKOM akagemum. CTeneHb OTKIOHEHUA NepBOro Nasbla U Hannune NonepeyHoro
NI0CKOCTONUA ONpeaenannch no pesynbraTaM KoJIMYeCcTBEHHOW peHTreHorpadum, NogoMeTPUYECKOro MHAEKCA NPOAO/IbHOTO CBOAA CTOMbI, NoLoMe-
TPUYECKOTO MHAEKCA NONepPeYHOro CBOAQ CTOMbl, UCCIEA0BAHMA NAAHTOrPAMM, PECCOPHOM GYHKLMM CTOMbI NPW BEPTUKAAbHOM NONOXKEHUM Ha 06emnx
KOHEYHOCTAX, Ha OLHON KOHEYHOCTM, U Ha OAHOM KOHEYHOCTM C NOCNeAyoWmMMm oTAroleHem. Bce 6onbHble 6biav onepypoBaHbl No paspaboTaHHOM
MeToAMKe (aBTOPCKOE CBMAETENLCTBO Ha n3obpeTeHne No 1313432).

Pe3ynbTathl: paHHMIA NOCNEONEePaLMOHHbIV NepUo NoKasan, YTo OCHOBHOW 3QdEKT ONepaTMBHOIO IeYeHMA No NPeAJ/IOKEHHOW MeToMKe CBOAMUTCA
K YNIy4LIEHMIO NAapaMeTPOB NepPesHEro oTaena cTonbl: 3adrKCUpoBaHa KOPPEKLIMA NONepeYHON pacnaacTaHHoW AepopmaLumn cTonbl (BeAUYMHa no-
[OMeTPUYECKOro MHAEKCA NPOAO/IbHOIO CBOAA CTOMbI BO3POC/a B cpeaHem Ha 0,81%; BennunHa nonepeyHoro MHAeKca YMeHbLUUAACh B CPeJHEM Ha
2,80%); yron BanbryCHOro OTK/AIOHEHWA NEPBOTO NasibLia CTOMbl YMEHbLIMACA B cpeaHemM Ha 22,522, OTaanéHHble pe3ynbTaTbl OLeHMBAANCH N0 cucTeMe
I.H. KpamapeHko u U.C. UcTomuHoI. B HabatogeHuu, B nepuog, ot 3 fo 50 neT, Haxoauauch 342 nauueHTa, KOTOpbIM Bblia BbINOHEHA onepaLums
no NpeanosKeHHOM meToaumKe. MoaydeHbl cneaylowme pesyabTaTtbl: Xopowue — y 266 nauueHToB (77,78%), yaosnetsopuTenbHble —y 70 (20,47%),
HeyaosneTsopuTesbHble —y 6 (1,75%).

3akntoueHue: aHanu3 cobCTBEHHOTO MaTeprana CBUAETENbCTBYET O 3HAYUTENbHOM NPEBaIMPOBAHWUM XOPOLUKX U YA,0BIETBOPUTE/NbHbIX PE3YNbTaTOB
B PaHHEM U B NO3JHeM nocneonepaLMoHHoM nepuogax. Mcnonb3osaHve npeaioxkeHHoN onepauym 060CHOBAHO M MOXKET ObITb PacnpoCTPaHeHo B
CMeLnannm3MpoBaHHbIX U 06LLEXMPYPrUYECKUX OTAENEHUAX.

KnioueBble cnoBa: 8asbaycHas dechopMayusa nepeoo nanbya, pesysnbmamel XUupypaudeckozo AeveHus, pe3yanbmam KOMNAeKCHO20 UCCne008aHUs.

Ana umtupoBaHua: Xaaumos IB, bapaHosa TC, Muxaiinos AtO, 3akupbaHosa AW, LLareesa AP. Pe3ynbTaTbl No/lyBEKOBOTO OMbITa XMPYPrMYECKOro NeYeHus
Ba/IbryCHO AedopmaliMm NepBOro nasbLa CTombl NPU NOMNePeYHOM MIOCKOCTONUU. BecmHuk AsuueHHsl. 2025;27(2):479-86. https://doi.org/10.25005/2074-
0581-2025-27-2-479-486

RESULTS OF HALF-CENTURY SURGICAL TREATMENT OF HALLUX VALGUS
ASSOCIATED WITH TRANSVERSE FLAT FEET

E.V. KHALIMOV, T.S. BARANOVA, A.YU. MIKHAILOV, A.I. ZAKIRYANOVA, A.R. SHAGEEVA
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Objective: To evaluate the effectiveness of surgical treatment in patients with hallux valgus (HV) associated with transverse flat feet over 50 years of
clinical practice.

Methods: The study analyzed treatment outcomes in 570 patients with grade 1 and 2-4 HV combined with transverse flat feet treated at the
Department of General Surgery of the Izhevsk State Medical Academy. The degree of first toe deviation and the presence of transverse flat feet were
determined using quantitative radiography, the longitudinal and transverse arch indices, plantography, and assessment of the spring function of the
foot while standing on both feet or one foot, or one foot under load. All patients underwent surgery using a technique developed by the authors
(Patent Certificate No. 1313432).

Results: In the early postoperative period, the primary therapeutic effect of the proposed surgical technique was an improvement in forefoot
parameters. Correction of the transverse flat feet was achieved, as the longitudinal arch index increased by an average of 0.81%; the transverse arch
index decreased by an average of 2.80%; the HV angle decreased by an average of 22.522. Long-term results were evaluated using the G.N. Kramarenko
and I.S. Istomina system. A total of 342 patients who underwent surgery using the proposed method were monitored over a period ranging from 3 to
50 years. The outcomes were good in 266 patients (77.78%), satisfactory in 70 patients (20.47%), and unsatisfactory in 6 patients (1.75%).
Conclusion: The analysis of our clinical material reveals a significant predominance of good and satisfactory outcomes in both the early and long-term
postoperative periods. The proposed surgical technique is well-justified and may be adopted in both specialized and general surgical departments.
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BBEAEHMUE

B HacTosLLee Bpems 0fHWUM U3 Hanbonee BeTpeyatoLwmxcs 3abo-
NeBaHWiM cpen opToneanMYecKo NaToNorMm CTOMNbI ABAAETCA BaNbryc-
Has aedpopmauma nepsoro nasbla ctonbl (BAMNMC) npu nonepeyHom
naockoctonuu — ot 3,8% o 80% [1-5]. 310 3abonesaHne Hanbonee
4acTo BCTpeyaetca y xeHwmH — 30-82% n npesBanupyeT No OTHOLIe-
HUIO K My}KumHam ot 2:1 go 15:1 [6-9]. [laHHas naTonornsa WMPOKO
pacnpocTpaHeHa cpeam B3pOCA0ro HaceneHua, u Bctpevaetcay 23% 8
nonynauuu ot 18 go 65 neT n okono 35-36% y nogei ctaplue 65 net
[5,7,9,10].

NocTeneHHo Npuaasas cTone aTMnu4YHyto popmy, 3abonesaHne
€0343éT npobnembl ¢ Noabopom 06yBK, a TaKKe BO3HMKAET 601eBoi
CUHAPOM, KOTOPbIN CO BpemeHeM ycunmsaetca. K npuunHam Banb-
rycHoi fedopmaLmy OTHOCAT: HACNeACTBEHHYIO MPeApPaCcroNOKeH-
HOCTb, KOTOPAA NO HEKOTOPbIM AaHHbIM cocTaBnseT 94,3%; HolweHue
HenpasuibHO NogobpaHHoM 06ysu — 57,7%; U3bbITOYHYO Maccy Tena
—74,8% [11]. XoTA B AaHHbIA MOMEHT U He BbiAB/IEH TOYHbIM naTore-
He3 pa3BuTUA JaHHOTO 3ab01eBaHUA, Kak [IaBHYHO NPUYMHY 0603Ha-
YaloT MeauabHOe OTKIOHEHWE NepBO NIOCHEBOW KOCTU. Mpoucxo-
OMT 3TO U3-33 0cNabneHna MeauanbHbIX OMOPHbIX CTPYKTYP NepBoi
natoCcHeBOM KocTv [6-9]. K Hambonee pacnpocTpaHEHHbIM MHCTPYMEH-
TaNbHbIM MeTofiaM AuarHocTuku BAMMC oTHOCAT: peHTreHorpaduio,
nnaHTorpaduio, negobaporpaduio, onpeseneHme peccopHon QyHK-
umm ctonsl [9, 12-15].

B HacToAlwee Bpemsa onucaHo 6onee 100 BapuaHTOB Xupyp-
FMYECKMX METOAO0B fieyeHUA. BoNbLUMHCTBO aBTOPOB NpPU XMPYpru-
YeCcKoM KOpPeKuMM AaHHOM NaToNorMu UCNosib3yeT KOMOMHaLMIo
6aNaHCMPOBKN MAMKMX TKaHEW M KOCTHOM octeoTomuu [1, 6, 7, 9].
MpoBeseHMEe UHCTPYMEHTA/bHLIX METOA0B AMArHOCTUKM U Npume-
HEeHWe XMPYPruyecknx BMeLaTebCTB NPK NOMepPeYHOM NAOCKOCTO-
nuu 1 BAMNC, no MmHeHWIO paaa aBTOpoB, B BONbLIMHCTBE Cy4YaeB
NPVBOAAT K XOPOLIMM GYHKLMOHANBbHBIM U KOCMETUYeCKUM 3bdek-
Tam [6, 16, 17].

Mo HekoTopbiM AaHHbIM, B 87,9% McxoA, pacLleHeH Kak Xopo-
Wwui, B 8,4% — yooBNETBOPUTENbHbIN U B 3,7% CNy4YaeB — HeyaoBeT-
BopuTE/bHbIN [16]. Mo pe3ynbratam uccneposanus PHUN TpaBmato-
noruu n optoneamm um. P.P. BpeaeHa npu BbinosHEHMU onepaumm
Lepne-BpaHaeca y 119 60/bHbIX, No Wwkane AOFAS 6bin nonyyeHbl
cnepytowme pesynbtatbl: xopowue — 59,59%, yaosneTsopuTenbHble
—22,73% v 17,68% — HeyaoBneTBopuUTe/bHbIE. Y APYrX nccnesosa-
Tenel onepauym B OCHOBHOM Obl/IM MHOTOKOMMOHEHTHbIMM (87,7%),
M cnycTa 6 MecALEB OT/IMYHBIX Pe3ynbTaToB b6bin0 73,2%, a XOpoLumnx
— 24,8%. CnycTA rog, 3TM »Ke nokasatenu ymeHbwuamcb go 71,5% u
20,0% cooTBeTCTBEHHO [6].

Mo pe3synbTaTam paboT MHOMMX aBTOPOB XOPOLUME OTAANEHHbIE
pesynbTathbl He npesblwatoT 60,63%, yaosneTsoputensHble — 23,23%
[6, 16]. Takum obpasom, npobrema ONTUMMU3ALMM OMEPATUBHOTO
Neyenuna naumentos ¢ BAMMNC npu nonepeyHom NAOCKOCTONWUM M Ha
CEroAHAWHWIA AeHb He yTpaTuNa CBOEW aKTyasbHOCTU. B neyeHwm
[laHHOI NaToNOrNK, HECMOTPA Ha 6O/bLIOE KOMYECTBO NPES/IONKEH-
HbIX METOAMK, BO3HUKAIOT TPYAHOCTU B BbIGOPE ONTUMAsIbHBIX BUAOB
XMpyprudeckoro neyeHus. MHorue us npegnaraembix METOAMK TPYA-
Hbl B TEXHUYECKOM MCMONHEHUW, ABNAIOTCA MHOTOKOMMOHEHTHbBIMMU,
npeanonaralT UCMNOMb30BaHWE METANIOKOHCTPYKLWI, UMEeT aau-
Te/lbHbIN NocneonepaLMoHHbIi Nepuoa, peabunutaumu.

Mp1 NpoBeAeHWN HayYHOTO MOWUCKA HaMM BbIAB/IEHO, YTO aHa-
/U3 OTAANEHHBIX Pe3y/IbTaTOB ONEepPaTUBHOMO JIeYEHWA AaHHOM naTo-
norun B BONbLIMHCTBE CNyYaeB OrpaHUYmMBaeTca 3-5 rogamu, 4to, no
HaLleMy MHEHWIO, HELOCTAaTO4HO.
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INTRODUCTION

Currently, one of the most common conditions in orthope-
dic foot pathology is hallux valgus (HV), associated with trans-
verse flatfoot, with a prevalence ranging from 3.8% to 80% [1-5].
This condition is most commonly seen in women (30-82%), with
a female-to-male ratio varying from 2:1 to 15:1 [6-9]. HV is wide-
spread among the adult population, affecting 23% of individuals
aged 18-65 years and approximately 35-36% of those over 65 [5,
7,9, 10].

By gradually altering the shape of the foot, this condition
creates difficulties in footwear selection and is associated with
increasing pain over time. Contributing factors include a heredi-
tary predisposition (reported in 94.3% of cases), improper foot-
wear (57.7%), and overweight (74.8%) [11]. Although the precise
pathogenesis remains unclear, a medial deviation of the first
metatarsal bone, caused by the weakening of the medial support-
ing structures, is considered the primary factor [6-9]. Standard
instrumental diagnostic methods for HV include radiography,
plantography, pedobarography, and assessment of foot spring
function [9, 12-15].

To date, over 100 surgical techniques have been described.
Most authors employ a combination of soft tissue balancing and
osteotomy for deformity correction [1, 6, 7, 9]. Instrumental diag-
nostics and surgical intervention for HV and transverse flatfoot,
according to numerous sources, often yield good functional and
cosmetic outcomes [6, 16, 17].

According to some studies, 87.9% of outcomes are ranked
as good, 8.4% as satisfactory, and 3.7% as unsatisfactory [16]. The
Vreden Russian Research Institute of Traumatology and Ortho-
pedics reported the following results using the Schede-Brandes
procedure in 119 patients, as evaluated by the AOFAS scale: good
— 59.59%, satisfactory — 22.73%, and unsatisfactory — 17.68%. In
other studies, where mostly multicomponent surgeries (87.7%)
were performed, excellent results were seen in 73.2% and good
in 24.8% after 6 months. After one year, these rates declined to
71.5% and 20.0%, respectively [6].

According to various authors, long-term good results do not
exceed 60.63%, while satisfactory outcomes are around 23.23%
[6, 16]. Thus, optimization of surgical treatment for HV associat-
ed with transverse flatfoot remains a relevant issue. Despite the
abundance of available techniques, choosing the optimal surgi-
cal method remains a challenge. Many techniques are technically
complicated, multi-component, involve metal implants, and are
associated with long postoperative rehabilitation.

Our literature review revealed that long-term treatment
outcomes are most often limited to follow-up periods of only 3-5
years, which we consider insufficient.

PURPOSE OF THE STUDY

To evaluate the outcomes of surgical treatment of patients
with grade 1 and 2-4 HV associated with transverse flatfoot over
a 50-year period.

METHODS

From 1973 to 2023, a total of 570 patients with HV asso-
ciated with transverse flatfoot, aged 21 to 74 years, underwent
surgical treatment at Municipal Clinical Hospital No. 6 (clinical
base of the Department of General Surgery, Izhevsk State Medical
Academy). The majority of patients (360, 63.2%) were of working
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LLENb NCCNEQOBAHUA

OueHWTb pe3ynbTaTbl XMPYPrUYECKOro neyeHus BonbHbIX C
BANNC I, I-IV cTeneHelt npu nonepeyHom nsiockoctonuu 3a 50 net
NPaKTUYECKOro NPUMEHEHUA.

MATEPUAN U METOAbI

C 1973 no 2023 rr. Ha H6a3e foPOACKON KAMHUYECKON 60NbHULbI
Ne 6 (KnnHMKa Kadeapbl 0bLiei XMpyprm MxKeBCKoM rocyaapcreeH-
HOM MelMUMHCKON akagemuu), npoonepuposaHo 570 naumeHTos
BANMC npu nonepe4yHom naockocTonuu B Bo3pacrte ot 21 ao 74 ner.
Konnyectso 6onbHbIx Hanbonee TpygocnocobHoro Bospacta, ot 30
no 60 nert, coctasuno 360 (63,2%). Mpeobnagany KeHwyHbl — 429
(75,3%), KOMYECTBO MPOOMEPUPOBAHHBIX MYXYMH cocTasuno 141
(24,7%) uenosek. Bce naumeHTbl umenu |, I1-1IV ctenenn BAMNC.

CreneHb OTKNOHEHMA NEPBOTO MasblL@ WM NOMEPeYHoro mno-
CKOCTONWA ONPeAeNnanncb No pesynbTaTam KONUYECTBEHHON peHTre-
Horpadvu, NOSOMETPUYEKOTO MHAEKCA NPOAOABLHOTO CBOAA CTOMbI,
NOAOMETPUYECKOTO MHAEKCA NONepeYyHoro CBoAa CTombl, UCCea0Ba-
HWA NNAHTOrPaMM, PECCOPHOM GYHKLMM CTOMbI NPU BEPTUKASbHOM
NONOKEHUM Ha 06enX KOHEUHOCTAX, Ha OHOW KOHEYHOCTH, U Ha of-
HOM KoHeyHocTy ¢ rpy3om 10 Kr [15].

OTpanéHHble pe3ynbTaTbl OLeHnBanuch no cucteme L.H. Kpama-
peHKo v W.C. UCTOMWHOW, FZie XOPOLUMMU UCXO4AMM CYMTAIUCh, KOTAa
nepeAHWin OTAEN CTOMN UCMPAB/IEH (Y)Ke, YeM [0 onepaLuu), BUA CTo-
nbl HOPManbHbIi. Jedopmauma 60bWOro NanbLa YCTpaHeHa, yron
aedopmaumm He npesbiwaet 10°. Mog ronoBKamu NAOCHEBOM KOCTK
HEeT rMnepKepaTo3oB, pybLpbl 6e360n1e3HEHHDBI. AMMNAUTYAA ABUKEHUN
coxpaHeHa, Npu paboyeit Harpyske cTona GyHKLMOHAIbHO MOJHOLLEH-
Ha. MaumeHT npogonkaeT paboTaTb Ha NpexHen paboTe.

Y00BNeTBOPUTENBHBIMU UCXOAAMMU CYUTANIUCE MPUMEPHO Te Ke
MOKa3aTeNu, YTo U NPK XOPOLUMX UCXOAAX, 33 UCKNIOYEHUEM TOTO, YTO
npv AUTeNbHOM NpebblBaHWUA NaLMeHTa Ha Horax NosBAAnack 6osb,
YCTaNocTb, orpybenocTb KoKW MO roNoBKamm, KOTOPbIE MPOXOAAT No-
CNe OTAbIXa MAWN NPU HOLIEHWUW opToneanYeckux ctenek. OTKIoHeHue
6onblumx Nanbues He npesblwaet 15-18°, yto ABNAETCA KpaHUMU
rpaHuLamy Hopmbl. [IBuKeHMe B NanbLax CoOXpaHeHo, paboTarolme
MaLMEHTbI TaKXKe NPOAO/KAIOT TPYAUTLCA Ha NpeHel paboTe.

HeynoBneTBopuTENbHBIMM MCXOAAMM CYUTANCH PELIMANB Baslb-
rycHow aedopmaLm nepBoro nasbla, HapyweHne GyHKLMOHaNbHOM
BO3MOXHOCTM CTOM, BCNEACTBME OC/I0KHEHUI — aHKMN03a natocHeda-
NIAHrOBOro CyCTaBa MM TyronoABMMKHOCTM NanbLa [17].

Bce 6onbHbie (570) 6bian onepupoBaHbl NO pa3paboTaHHOM B
K/NMHUKE METOAMKE (aBTOPCKOe CBMAETENLCTBO Ha M306peTeHne No
1313432).

CornacHo npeafoXeHHOMY MeToZy onepauuu, nog MecTHoM
aHecTe3nel BbINOHAETCA AyroobpasHblit paspes A MHOM 5-6 Cm Bbl-
MYKNOCTbIO KHM3Y NO BHYTPEHHEW NOBEPXHOCTM NepBOro natocHeda-
NaHrosoro cycrasa (puc. 1).

MobunusyroTca Kpaa paHbl, NpU HaaMumm Gypcbl nocneaHAs
nccekaetcs. M3 NnoBepxHOCTHOTO INCTKa COBCTBEHHOM dacLmm cTonbl
BbIKPAMBAETCA A3bIKOOOPA3HbIN IOCKYT Ha MPOKCMMANbHOM MUTalo-
e Hoxke (puc. 2). MpogonbHO paccekaeTcs Kancyna (pwc. 3), ro-
NIOBKa NepBoi NAOCHePanaHroBOM KOCTU BbIAENAETCA, U YAANA0TCA
KOCTHO-GUBPO3HbIE paspacTaHus (puc. 4).

BbinonHAeTca pesekuma Koctu Ha 1/3-1/4 yacTb e€ BbICOTbI B
nonepe4yHOM Hanpas/ieHun (puc. 5), KynbTA FONOBKM MoZenupyetcs
[0 nonycoepuyeckoit (puc. 6). GacumanbHbIi NOCKYT NPUKMMAETCA
K MOBEPXHOCTU CHOPMMPOBAHHOM KyNLTU NO BCEM ANMHE (puc. 7), Ha-
KNagplBatoTCA WBbI Ha Kancyny cyctasa (puc. 8).

age (30 to 60 years). Women predominated, accounting for 429
cases (75.3%), while 141 patients (24.7%) were men. All patients
had HV of grades 1 or 2-4.

The degree of first toe deviation and transverse flatfoot was
determined using quantitative radiography, the longitudinal arch
index, the transverse arch index, plantography, and an assess-
ment of the foot's spring function while standing on both legs,
one leg, or one leg under 10 kg load [15].

Long-term outcomes were evaluated using the system pro-
posed by G.N. Kramarenko and I.S. Istomina. According to this
system, good results criteria included correction of the forefoot
(with a width narrower than before surgery), a regular foot ap-
pearance, and elimination of HV deformity with an angle of de-
viation not exceeding 10°. There were no signs of hyperkeratosis
under the metatarsal heads. Postoperative scars were painless,
the range of motion was preserved, and the foot was functionally
capable under a working load. The patients were able to continue
working at the previous workplace.

Satisfactory outcomes were defined by similar criteria, ex-
cept that patients who developed skin thickening under the
metatarsal heads and experienced pain and fatigue after pro-
longed standing, which resolved after rest or the use of orthope-
dic insoles. The deviation of the great toe did not exceed 15-18°,
which is considered the upper limit of normal values. Toe mobility
was preserved, and patients were able to maintain their profes-
sional activities.

Unsatisfactory outcomes were associated with the recur-
rence of HV, as well as functional impairment of the foot due
to complications, such as ankylosis of the metatarso-phalangeal
joint or limited mobility of the toe [17].

All 570 patients underwent surgery using a technique devel-
oped at the clinic (Patent Certificate No. 1313432).

According to the proposed surgical technique, an arcuate
incision 5-6 ¢cm in length is made under local anesthesia along
the inner surface of the first metatarso-phalangeal joint, with the
convexity facing downward (Fig. 1).

The wound edges are mobilized, and if a bursa is present, it
is excised. A tongue-shaped flap is dissected from the superficial
layer of the plantar fascia with a proximally based pedicle (Fig. 2).
The joint capsule is incised longitudinally (Fig. 3), the head of the
first metatarsal bone is exposed, and any bony or fibrous over-
growths are removed (Fig. 4).

A transverse bone resection is performed, removing one-
third to one-quarter of the height of the metatarsal head (Fig.
5). The remaining stump is shaped hemispherically (Fig. 6). The
fascial flap is pressed against the surface of the reshaped stump
along its entire length (Fig. 7), and sutures are applied to the joint
capsule (Fig. 8).

A Z-shaped suture using nylon or dacron threads is placed
along the inner surface, encompassing both the distal and prox-
imal ends. This suture is tightened until the first toe is fully re-
aligned into its correct position (Fig. 9). Skin sutures are then ap-
plied (Fig. 10). A triangular gauze pad is placed between the first
and second toes, followed by an aseptic dressing and a posterior
plaster splint.

All preoperative and postoperative patients' examinations
were conducted with comprehensive patient awareness and writ-
ten consent, following the "Informed Voluntary Consent of the
Patient for Invasive Examination, Intervention, or Surgery" in ac-
cordance with Article 20 of the Federal Law "On the Fundamen-
tals of Health Protection of Citizens in the Russian Federation"
dated November 21, 2011, No. 323-FZ.
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HaknagpiBaetca Z-06pasHblii KanpoHOBbIM WKW NaBCaHOBbIN
LIOB NO BHYTPEHHEN NOBEPXHOCTM C 3aXBaTOM AMCTa/IbHOTO M MPOK-
cumanbHoro otgenos. LLlos 3aTtArMBaeTca 4O MONHOMO BblBEAEHUA
NepBOro NasblLia CTOMbl B MPaBU/IbHOE NOsoXeHWe (puc. 9). 3aTem Ha-
K/1a4blBatoTCA WBbI Ha KoKy (puc. 10). B nepBblii MexXnanbLeBbli Npo-
MEKYTOK BK1a1blBaOTCA TPEYTObHbIA MapaeBbli BasMK, HakNafblBa-
€TCA acenTUYecKan NoBA3Ka U 3aiHAA MMNCOBas NOHreTHan NoBA3Ka.

Bce uccnepoBaHnA NauMeHToB B A0- M NOCAEONEPALMOHHOM
nepuogax 6blavM NpoBefeHbl NPU UX NOAHOU MHPOPMMPOBAHHOCTU
¥ coracum ¢ ohopmaeHEM NUCbMEHHOTO «[lobpoBonbHOTO HbOP-
MUWPOBAHHOrO COMNACMA NaLMeHTa Ha BbINOJHEHUE MHBA3UBHOIO UC-
CNnefi0BaHMA, BMELIATENbCTBA, ONepaLm» B COOTBETCTBUM CO CTaTbEN
20 PesepanbHoro 3akoHa «06 ocHOBax OXpaHbl 340P0BbA FPaXKAaH B
Poccuiickoit Pepepaummn» ot 21.11.2011 Ne 323-93.

Cratuctnyeckas obpaboTka NosyyeHHbIX AaHHbIX OCYLLECTBAA-
Nlacb C NOMOLLBIO KOMMNBIOTEPHOM Nporpammbl (Statistica, MS Office
Excell 2019). flaHHble 6binM nNpeacTaBneHbl B Buage M=SD v goneii. B
33aBUCMMbIX BbIBOPKaX NPUMEHSACA KpuUTepuin BuakokcoHa. s cpas-
HEeHMA KayeCTBEHHbIX NoKasaTenei (gonei) ANs MHOMKEeCTBEHHOro
CpaBHEHMA MPUMEHANCA KPUTEPWUI XM-KBAAPaT ANA MPOU3BO/bHbIX
Tabnuu, a 4NA NONAPHOTO CPABHEHUA — KPUTEPUIA XM-KBaapaT Mupco-
Ha. Pa3nnums BbIAM CTAaTUCTUYECKM 3HAUUMbIMK Npu p<0,05.

PE3YNIbTATbI U UX OBCYXXAEHUE

Pe3ynbTaTbl NPOBEAEHHOTO MHCTPYMEHTA/ILHOMO UCCNeA0BaHUA
y 570 naumeHTOB A0 onepaLyu U B paHHeM NocaeonepaLyoHHOM ne-
pvoge (15-20-bilh geHb) NpeacTaBieHsl B TabA. 1.

Kak BugHo u3 1abn. 1, no Bcem uccnefoBaHHbIM NOKa3aTenam
B 6/MxKaliem nocneonepaLmMoHHOM nepuoae 6biav NosyyeHbl CTa-
TUCTMYECKM 3HaUUMble M3MeHeHUA. Takum 06pasom, nocTasneHHble
paHee rMNoTesbl, KOTOPbIE YTBEPXKAA/N, YTO OnepaLua NPUBOAUT K
YAYULWEHNUIO GYHKLMIA, ObINN NOATBEPKAEHDI.

B otganéHHom nepuogde B UCCnef0BaHWM Y4acTBOBaAW NaLeH-
Tbl cO cpokom oT 3 go 50 neT nocne nposeaeHns onepaumu. B nocne-
onepauyoHHom nepuoge ot 3 ao 10 neT nocae onepawmm no cucteme

Puc. 2 A3b1K006pa3HbIl 10CKYM
Ha npokcumaneHol numarowiel
HOM(Ke

Puc. 1 /ly2006pa3Hbili paspes Ko
U NOOKOXCHOU Knemyamku

Fig. 1 Arcuate incision of the skin and
hypodermis
proximal pedicle

Puc. 5 Pezexyus 2onosku |
n/CHesol Kocmu 8 nonepe4yHoMm
HanpasneHuu

0o nosnyceepuyeckoli hopmel
Fig. 6 Hemispherical shaping of

Fig. 5 A transverse resection of the the stump

head of the 1°* metatarsal bone
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Fig. 2 A tongue-shaped flap with a

Puc. 6 ModenuposaHue Kynsmu

The collected data were processed using Statistica, MS
Office Excel 2019 software. The data are presented as mean +
standard deviation (MxSD) and proportions. The Wilcoxon rank
test was applied for dependent samples. To compare categorical
variables (proportions), the chi-square test for contingency tables
was used for multiple comparisons, and Pearson’s chi-square test
was applied for pairwise comparisons. Differences were consid-
ered statistically significant at p<0.05.

RESULTS AND DISCUSSION

the results of an instrumental examination of 570 patients
before surgery and in the early postoperative period (days 15-20)
are presented in Table 1.

As shown in Table 1, all examined parameters demonstrated
statistically significant changes in the early postoperative period.
Thus, the previously stated hypothesis — that the surgical proce-
dure improves function — was confirmed.

In the long-term follow-up period, patients were observed
from 3 to 50 years after surgery. In the 3- to 10-year postoper-
ative period, 128 patients were examined using the evaluation
system of G.N. Kramarenko and I.S. Istomina [17]. Among them,
109 (85.16%) had good outcomes, 15 (11.72%) showed satisfac-
tory results, and 4 (3.12%) were considered to have unsatisfac-
tory outcomes. Of the 4 with unsatisfactory results, 3 underwent
repeat surgery. One patient declined further surgery due to post-
stroke rehabilitation.

In the 10- to 20-year follow-up period, 83 patients were
assessed. Good outcomes were observed in 70 (84%) patients,
satisfactory in 11 (13%), and unsatisfactory in 2 (2%). These two
patients refused repeat surgery, due to advanced age and comor-
bidities.

During the 20- to 30-year postoperative period, 74 individu-
als were examined, with 55 (74%) having good outcomes and 19
(26%) — having satisfactory results. No unsatisfactory outcomes
were reported.

Puc. 4 YoaneHue dosnomom
KOCMHO-hubpo3Ho20
pa3pacmaHus

Puc. 3 [podoneHeil paspes Kancyssl
| nntocHeganaHe08020 cycmasa

Fig. 3 A longitudinal incision of
the capsule of the 1t metatarso-
phalangeal joint

A,

Puc. 7 Mpuxcamue ¢pacyuanbHo20
10CKyma K 2yb4yamol nosepxHocmu
Kynemu

Fig. 4 Removal of bony-fibrous
overgrowths with a chisel

<

Puc. 8 HanoxeHue wea Ha
Kancyny cycmasa

Fig. 8 Sutures are applied to the
Fig. 7 The fascial flap is pressed Jjoint capsule
against the spongy surface of the

stump
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IH. Kpamaperko n WU.C. UctommnHow [17] 6biin obcnesoBaHbl 128
yenosek. M3 Hux 109 (85,16%) 4eN0BEK MMENU XopoLLne pesynbTaThl,
15 (11,72%) — ynoenetsopuTenbHble U 4 (3,12%) yenoseka — Heya0B-
netsopuTenbHble. U3 4 4enosek C HeYy[0BAETBOPUTENbHBIMU Pe3y/ib-
TaTamu, 3 6blAM NPOONEPUPOBaHbI NOBTOPHO. OAMH U3 NALMEHTOB OT
MOBTOPHOW OMnepaLun oTKasanca (peabunutauma nocne nepeHecéH-
HOTO MHCYNbTa).

B npomexyTke ot 10 go 20 neT nocne onepauumn uccnegosaHmne
66110 nNpoBeseHo y 83 uenosek. Y 70 (84%) obcnefoBaHHbIX Nauy-
€HTOB BbIAB/EHbI XOpoLine pesynbTatbl. Y 11 (13%) uccnenoBaHHbIX
YCTaHOBANEHbI YAOBNETBOPUTENbHbIE pe3ynbTaThl. Y 2 (2%) obcneno-
BaHHbIX pe3ynbTaT NpU3HaH HeyA0BAETBOPUTENbHBIM, OT NOBTOPHbIX
onepaumit 6obHble 0TKa3aNUCh, CCbINaACh HAa BO3PACT U COMYTCTBY-
IOLLYYIO MATONOTUIO.

B nocneonepaunoHHom nepuoge ot 20 ao 30 net nccnefosaHo
74 yenoseka, y 55 (74%) 13 KOTOPbIX ObIN YCTAHOBEHbI XOpOLLIME pe-
3ynbTathl, y 19 (26%) yoosnetsoputenbHble. HeyaoBAeTBOPUTENbHbIX
pe3y/bTaToB BbIABAEHO He ObIsIO.

B nHTepBane ot 30 go 40 net bbino 0b6cnesoBaHo 36 YeNoBeEK,
y 20 (56%) 13 KOTOPbIX BbIABAEHbI XOpOLUME pe3ynbTaThl, y 16 (44%) —
YL0BNETBOPUTE/NbHBIE, HEYLO0BNETBOPUTE/IbHBIX PE3YNLTaTOB He 6bl0.

B otganéHHbI nocneonepaumoHHbIv nepuog, ot 40 po 50 net
6b110 NpoBeaeHo obcnenosaHue y 21 yenoseka, y 12 (57%) 13 KoTopbix
YCTaHOB/IEHbI XOpoLMe pesynbTaThl, y 9 (43%) Yenosek — ya0BNETBO-
putenbHble. Cpeay 0b6cnefioBaHHbIX NALMEHTOB STOW rPynnbl HEYA0B-
NETBOPUTE/bHBIX PE3Y/ILTAaTOB He 6bin10. OTaanéHHble NocneonepaLm-
OHHble pe3ynbTaTbl 06ceA0BaHUA 6ONbHbIX NPeaCcTaBAeHbI B TabA. 2.

Takum 0bpasom, Hamu BblI0 NPOBEAEHO UCCNel0BaHNE B OTAa-
NEHHOM nocneonepauyoHHOM nepuoge y 342 naumeHToB, KOTOPbIM

Tabnuya 1 Pe3ysbmamel UHCMPYMeHMAs1bHO20 UCC1ed08aHuUA
60osbHbIX ¢ BATMIC 0o onepayuu u 8 paHHem nocaeonepayuoHHOM
nepuoode (15-20-(i OeHs)

Y

Puc. 10 HanoxceHue wieos Ha
KOXcy

Puc. 9 HanoxceHue Z-06paszHo2o
wea no 8Hympe+HHel nosepxHocmu

cycmaea Fig. 10 Placement of sutures

Fig. 9 Placement of a Z-shaped on the skin
suture along the internal surface of

the joint

In the 30- to 40-year postoperative interval, 36 patients
were assessed, with 20 (56%) showing good outcomes and 16
(44%) — satisfactory results. No unsatisfactory outcomes were
observed.

In the extended postoperative period of 40 to 50 years, 21
patients were examined. Among them, 12 (57%) showed good
outcomes and 9 (43%) had satisfactory results. No unsatisfactory
results were noted in this group. Long-term postoperative results
are summarized in Table 2.

A long-term postoperative follow-up study was conducted
involving 342 patients who underwent surgery for correction of
grade 1 and 2-4 HV using the proposed method over a 3- to 50-
year period. It was found that good results were achieved in 266
patients (77.78%), satisfactory results in 70 (20.47%), and unsatis-
factory results in 6 (1.75%).

Table 1 Results of instrumental examination in patients with
HV before surgery and in the early postoperative
period (days 15-20)

MokasaTtenu nocne onepauyum
Postoperative values P

OnopHbIi yron

Support angle

Yron BanbryCHOro oTkAoOHeHus | nanbua

HV angle (1st toe deviation)

PaccToaHMe mexay onopHbIMM TOUKaMM roNoBoK | n 'V
NOCHEBbIX KOCTEM, MM

Distance between the heads of the 1%t and 5" metatarsal
bones (mm)

MogomeTpuyeckuii MHAEKC NPOAO/BHOTO cBoAa CTonbl (%)
Longitudinal arch podometric index (%)

MoaomMeTpUYEeCcKMit MHAEKC NoNepeyHoro cBoaa cTonbl (%)
Transverse arch podometric index (%)

MnaaHTorpamma
Plantogram angle

PeccopHas ¢yHKLMA CTOMbI Ha 06enX KOHEYHOCTAX, MM
Spring function of the foot (both limbs), mm

PeccopHasn GyHKUMA CTOMbI HA OAHOW KOHEYHOCTU, MM
Spring function of the foot (one limb), mm

PeccopHas dyHKLMA cTONbl HA OAHOW KOHEYHOCTU C
rpysom B 10 Kr, mm

Spring function of the foot (one limb under 10 kg load),
mm

29.23+0.81° 26.05+0.49° <0.01
32.86+1.45° 10.33+1.03° <0.01
74.12+0.78 65.11+0.73 <0.01
29.15+0.65 30.48+0.62 <0.01
42.77+0.45 39.97+0.46 <0.01
29.10+1.35° 12.56+0.78° <0.01
1.92+0.18 2.05+0.11 <0.01
2.17+0.20 2.44+0.13 <0.01
1.57+0.20 2.24+0.17 <0.01

NpumeyaHme: p — CTaTUCTUYECKAA 3HAUUMOCTb Pa3INUMIA MOKa3aTesei [0 U Noce edYeHns (Mo KpuTepuio BuskokcoHa)
Note: p — statistical significance of differences between pre- and postoperative values (Wilcoxon test)
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Tabnuya 2 OmoanéHHble Nocs1eonepayuoHHbIE Pe3yabmamel

Table 2 Long-term postoperative outcomes

Mepuopabl HabnoaeHUA, rogbl

Pe3synbraTtbl Observation periods, years p
Outcomes 3-<10 10-<20 20-<30 30-<40 40-50 (df=4)
(n=28) (n=83) (n=74) (n=36) (n=21)
Xopouwue 85.2% 84.3% 74.3% 55.6% 57.1% <0.001
Good (109) (70) (55) (20) (12)
p+>0.05 p+>0.05 p:<0.001 p-=0.007
p2>0.05 p2<0.001 p2=0.016
p3=0.048 ps>0.05
p4>0.05
YpoBneTsopuTe/ibHbIE 11.7% 13.3% 25.7% 44.4% 42.9% <0.001
Satisfactory (15) (11) (19) (16) (9)
p+>0.05 p:=0.011 p1<0.001 p1=0.002
p-=0.049 p»<0.001 p2=0.006
ps=0.048 ps>0.05
p+>0.05
HeynosnetrsoputenbHble 3.1% 2.4% 0 0 0

(4) (2)

Unsatisfactory

NpyMeyaHue: p — CTaTUCTUYECKAs 3HAYUMOCTb PA3IMUMIA MOKA3aTeNel MeXZY BCeMU neprosamm (Mo KpUTEPUIO XM-KBAAPAT A8 NPOM3BO/bHbIX Tabauw); post hoc: pr—
CTaTUCTUYECKAA 3HAYMMOCTb PA3NMYMIA MO CPABHEHMIO C NepPMoAOM OT 3 8o <10 NeT; P2 — CTaTUCTUYECKAA 3HAYMMOCTb Pas/INYMiA NO CPaBHEHUIO C nepuogom ot 10 fo <20
NET; ps — CTAaTUCTMYECKasA 3HaYMMOCTb Pa3INumMiA MO CPaBHEHMIO ¢ Neproaom oT 20 Ao <30 NieT; pa — CTATUCTMYECKaA 3HAUMMOCTb Pa3IMYMI MO CPaBHEHMIO C NEPUOAOM OT

30 go <40 net (post hoc — no kpuTepuio xu-kBagpart MupcoHa 41a Tabaunu, 2x2)

Note: p — statistical significance of differences between all observation periods (chi-square test for contingency tables); post hoc: p; — significance in the 3-<10 year group;
p2 — significance in the 10—<20 year group; ps - significance in the 20—<30 year group; ps — significance in the 30—<40 year group (post hoc — Pearson’s chi-square test for

2x2 tables)

BbINOAHANACL onepauma no koppekumu BAMMC |, 1I-IV cteneHen no
NPeaNoKEHHOW MeToamKe 3a nepuog oT 3 Ao 50 net. YcraHoBneHO,
YTO XOpoLMe pe3ynbTaThbl BblaM JOCTUTHYTLI Y 226 (77,78%) obcnepo-
BaHHbIX, yaoBneTBopuTebHble —y 70 (20,47%), HeyLOBNETBOPUTENb-
Hble Pe3y/bTaTbl yCTaHOBAEHDBI Y 6 (1,75%) 06cnes0BaHHbIX.

Mpu obcnefoBaHWUM MaALMEHTOB B MOC/AEONEPALUOHHOM me-
pvoge ot 20 go 50 neT HeyaOBNETBOPUTE/BHBIX PE3YNbTaTOB Nocne
NPea/IoXKEHHOTO XMPYPruyeckoro MeToaa KoppekLumn He bblio ycTa-
HOB/IEHO, @ XOPOLLWE W YA0BNETBOPUTE/IbHbIE Pe3yNbTaTbl BbIABAEHbI
y Bcex 0b6cnenoBaHHbIX. Takum 06pa3om, NpeaoKeHHasn Xupypruye-
CKaA onepauma no koppekumm BAMNC ontumanbHa, xopolwue 1 yaos-
NeTBOpUTENbHbIE Pe3y/ibTaTbl YcTaHoBAEHbI Y 98% obcnefoBaHHbIX
nauyeHToB.

3AKNIOYEHUE

Monyd4eHHble B paHHEM MOC/eonepaLMoHHOM MNepuoae pe-
3yNbTaTbl CBUAETENLCTBYIOT O CTAaTUCTUYECKM 3HAYUMbIX MO3UTUBHbIX
M3MEHEHMAX B ONEPUPOBAHHOM CTOMe Mo BCEM MCMO/b30BaHHbIM MNa-
pameTpam. B no3aHem nocneonepauyoHHOM NepUoAE, BKIKOYaBLIEM
50-n1eTHUI CpoK HabatogeHus, nonydeHo 77,78% xopolunx u 20,47%
YAOBNETBOPUTENbHbLIX Pe3y/ibTaToB. BbinonHsemas onepauus obe-
cneynBaeT 4AnTeNbHOE yydlleHne, obecneymsaeT OTCYTCTBUE PeLm-
[IMBOB, MOXKET NPYMEHATLCA B NPAKTUYECKOM 30aBOOXPAHEHUMN.

Notably, among patients evaluated between 20 and 50 years
after surgery, no unsatisfactory outcomes were reported follow-
ing the proposed surgical technique, and all patients showed ei-
ther good or satisfactory results. Thus, the surgical method devel-
oped for HV correction proved to be optimal, achieving good or
satisfactory outcomes in 98% of patients.

CONCLUSION

The outcomes observed in the early postoperative period
demonstrate statistically significant positive changes in the oper-
ated foot according to all evaluated parameters. In the long-term
postoperative period, spanning up to 50 years, 77.78% of patients
had good results, and 20.47% showed satisfactory outcomes. The
proposed surgical procedure ensures durable positive medical
and social outcomes, prevents recurrence, and can be recom-
mended for implementation in routine healthcare practice.
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