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Beryn. Haitbinpm yactTuMu MOIIKO-
JOKEHHSIMH CEpeJl KICTOK CTOIH 3a JIOKali3a-
II€10 BBAXAIOTh YPAKECHHS 11 3aIHHOTO BiJUTi-
ay (m'stkoBa kictka — 53,7%, TapaHHa KicTKa
— 20,8%). Tlonax 75% 1ux mepeaoMiB € 3i
3MIIIEHHSM Ta BHYTPIIIHBOCYTJIOOOBUMH,
TOMY YCKJIQJTHEHHS IICJIS MEepeoMiB, HacaM-
nepes], MOB'si3aHi 3 HEMPABWJIBHUM 3pOIIECH-
HSM yJaMKiB Ta OOJIbOBUM CHHIpPOMOM. bi-
JpIlIa YaCTUHA HEBJA4 TPH JIIKYBaHHI Iepe-
JIOMIB T'AITKOBOi KICTKM OOYMOBJIEHA PO3BHUT-
KOM Je(OpMYIOUOTro apTpo3y MiATapaHHOTO
cyriio0a, 3HaYHO MEHIIIA MPH TepesioMax Ta-
paHHOI KICTKM — TOMIJKOBOCTOITHOTO Ta
Shopar's cyrio6is. PiBeHb mepBHHHOT iHBaTI-
JTHOCT1 BHACIHIJIOK TPaBM 3aJHBOTO BLIALTY
cronu craHoButh 64,3% (mepemomu m'sITKO-
BOi KicTkH — 44% BuUIaKiB, TAPAHHOI KICTKH
-20,3%) [1, 2].

AHaTOMIYHI 3MIHM € MIATPYHTSIM 10
dbopMyBaHHS JTIOCTAaTHHO XapaKTEpHOI aedo-
pMailii 3aJHBOTO BIAJAUTY CTOIH, IO Manke
3aBXIM 3YMOBIIIOE JIOKaTi3aiio O0JIL0BOTO
CHHJPOMY Ta MOpPYIIeHHS (YHKIT X0ap0u i
onopu. HuHi 3a yMOB BHUKOHAHHSI BIIKPHUTOL
aHATOMIYHOI pemno3ullii Cyrio00BUX MOBEp-
XOHb YaCTOTa BUHHKHEHHS IMiCISITpaBMaTHY-
HOTO MIATapaHHOTO apTPO3y CTAaHOBUTH 23-
72% came micis mepenoMiB M'SITKOBOI KICTKH
I11-1V tuny 3a knacudikamiero R. Sanders [3,

4].

Introduction. Among the most fre-
quent damages to the bones of a foot are the
damages to its rear part (calcaneal bone —
53.7%, hucklebone — 20.8%). Over 75% of
these fractures are displaced and with intra-
articular complications after the fractures.
They are mostly connected with an incorrect
union of the fragments and the pain syn-
drome. The majority of unsuccessful treat-
ment of calcaneal fractures is predetermined
by the development of a subtalar joint’s de-
forming arthritis — one of ankle and Shopar’s
joints. The level of initial invalidity after the
traumas to the rear part of a foot makes
64.3% (after calcaneal fractures — 44%, after
hucklebone fractures — 20.3%). [1, 2].

Anatomical changes are ground the de-
velopment of rather a typical deformity of a
rear foot, and almost always stipulate locali-
zation of pain syndrome and impaired walk-
ing and support functions. Nowadays, upon
conditions of an open anatomic reposition of
articular surfaces the frequency of post-
traumatic subtalar arthrosis makes 23-72%,
namely after calcaneal fractures of the 3rd-
4th type by R. Sanders [3, 4].
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binbmiicte aBTOpIB BBaXalOTh, IO Haiie-
(EeKTHBHIILIO cepes omepamii mpu HacHix-
Kax TIepeloMiB M'ATKOBOI KICTKH € apTpojie-
3yBaHHA MiJTapaHHOrO cyrio0a B pi3HUX
foro BapiaHTax: mpocra crabumizamis (in
Situ); AUCTpakKmiWHUN KiCTKOBO-TUIACTHYHHIA
apTpozae3;  apTpoie3 3
OCTEOTOMIEI0 M'ITKOBOT

KOPHUTYIOYOIO
KicTku. YwucneHHi
cripoOr KOpEKIii JaHUX MOPYIIeHb 3 OlIbII
BOXKUMH YPOKCHHSIMH METOJIOM ITiJITapaH-
HOTO apTpoJie3y 1 KOPHUTYIOYOi OCTEOTOMIl
M'ATKOBOI KICTKHA II0Ka3aJdd HeE3aI0BLIbHI
pE3yNIbTaTH 1 HIBETIOBAIM MOXKIUBICTh JOCS-
I'TH OYiKyBaHOTO MO3UTUBHOTO €(PEKTY YHHK-
HEHHsI 00JIbOBOTO CHHAPOMY [5, 6].

Crnin 3ayBakKuTH, 10 HA MPOTA31 OCTaH-
HIX JECATWIITh TPOTrPeC MaHOi METOIUKH
MIPOSIBUBCS JIMIIE B YJOCKOHAJICHHI IJIaCTHY-
HUX MartepiajiB, XipypriuHoro iHCTpyMeHTa-
pito Ta MeTofiB ¢ikcarii pparmMeHTis, ane 6e3
NPUHIUIIOBUX 3MiH B TEXHIlll BJIAaCHE Xipyp-
rivHoro BTpy4aHHs [7]. Bce ue Bumarae mo-
JABIIOTO TOIIYKY HOBHX, OUTBIN €()EeKTHB-
HUX CIIOCOOIB ONMEPAaTUBHOTO BTPYYAHHS IS
MOKpAIIEHHs PE3yJIbTATIB JIIKyBaHHS Yy AaHOL
KaTeropii marjie€HTiB.

Mema pobomu — po3poOutu cmocid
KOPHUTYIO4Oi OCTEOTOMIl IT'SITKOBOi KiCTKH,
AKUi  3a0€3MeunTh  aHKUI03  TapaHHO-
II'ITKOBOTO Cyrio0a Ta JO3BOJIUTH BIJTHOBUTH
KOH(}Iryparito KiCTKOBUX CTPYKTYp, BiJIIOBi-
TanbHUX 32 OlOMEXaHiKy Oomopu 1 (YyHKIIIIO
3aIHHOTO BiJUIUTY CTONH T4 BUBYHTH PE3Yilb-
TaTH JIIKyBaHHS.

Marepian Ta MeTOOM XOCTIIAKEHHS.
KiniHiuHa yacTuHa cHocTepeKeHb MpecTaBie-
Ha 11 mamieHTaMu 3 HACTiKaMU TMEPETIoMiB
I'ITKOBOI KICTKH, KOTpi OyaM po3MojisieHi Ha
nBi rpymu. | epyny (KOHTpONBHY) CKIAIU 5
4OJIOBiKiB Ta 2 KiHku (cepemHiii Bik —
47,9£10,9 pokis), Il epyny (mocmigmy) — 3
4OoJIOBIKIB Ta 1 >KiHKa, CEepeaHid BIK SKUX
ckiaB 44+12,2 pokis. 3a octanni 10 pokiB B

The majority of authors admit subtalar
arthrodesis to be the most efficient operation
cons consequences of calcaneal bone frac-
tures in different options: a regular stabiliza-
tion (in situ); distraction bone-plastic ar-
throdesis; an arthrodesis with corrective oste-
otomy of a calcaneal bone. Results of multi-
ple attempts to correct these disorders using
traumatic techniques like subtalar arthrodesis
and corrective osteotomy of calcaneal bone
were unsuccessful, while they rejected any
possibility to reach an expected positive out-
come, elimination of [5, 6].

It should be mentioned that recent cen-
turies have been improving the method only
by upgrading plastic materials, surgical tools,
and methods of fixing the fragments without
any principal changes to the technique of
surgical intervention itself [7]. All mentioned
means the demand to search for new and
more efficient means of surgical treatment to
improve the outcomes for this category of
patients.

The task of the study — to develop a
method of corrective osteotomy to a calcaneal
bone to ensure ankylosis of a subtalar joint
and to recover the configuration of bone
structures responsible for the biomechanics of
support and function of a rear foot, and to
study the outcomes.

Materials and methods of the
study. The clinical part of observations is
represented by 11 patients with the conse-
guences after calcaneal bone fractures, divid-
ed into two groups. The 1st group (con-
trol) contained 5 men and 2 women (mean
age — 47.9+10.9 years old); the 2nd group
(the group of study) — 3 men and 1 woman,
mean age - 44+12.2 years old. All these pa-
tients have been admitted by the Trauma and
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KJIIHIKY TpaBmartoJjorii Ta opromenii Oxech-
koro HMenV Hanmidnum BCi i mOCTpaXkaami
y TepmiH Bix 1,5 10 4 pokiB micis TpaBMH,
1o B cepeaapoMy cknano 30,3+10,6 micsmiB.
Kpim toro, cepen xBopux | epynu TSXKKICTH
ymkopkerss |l ta 1l tumy 3a R. Sanders [4]
BinmMiueHa y 4 Bumankax, |V —y 3 Bunaakax,
cepen xBopux Il epynu — |1l ta IV tum posno-
JUTWINCH HA 2 BUNAJKH, JIE€ TIPU IEPBUHHOMY
3BEpPHEHHI TAIlIEHTH OTPUMAIHM OTEPATUBHE
(4) 1 xoncepBaruBHe (7) JTIKyBaHHS.

@OyHKIIOHATIBHI pe3yIbTaTH aKTUBHO-
CT1 MOIIKO/KEHOTO 3aJHHOTO BiAJIITY CTONHU
JI0 1 micns Xipypri4HOTO JIIKYBaHHS IpoaHa-
Ji30BaHoO 13 BUKOpHCTaHHAM mkamun AOFAS
(Kitaoka H.B., 1994). V 3B's3Ky 3 HEBEJIHKHM
pPO3MOIIIOM XBOPHX Ta MIATPYN BHOIPKH Y
CYKYIHOCTI TIpH 00p0O0I11i OTPUMAHUX PE3YIlh-
TaTiB 3aCTOCOBaHI HemapaMeTpH4yHi METOAu
OIMHMCOBUX CTAaTHCTHUK Ta MOPIBHSHHS SIKICHUX
1 KUTbKICHUX O3HAK.

Jlnst BUSIBIIGHHS JUKepena OOJbOBOTO
CHHIPOMY 1 BHOOPY MOJANBIIOT TAKTUKH JIi-
KyBaHHS OyJI0 BHKOHAaHO 3a CTaHIAPTHOIO
METOAMKOIO KIIIHIYHE, PEHTTCHOJOTIYHE 1
KOMIT'FOTEpHO-TOMOTpadiuae
[Ipu BUXigHOMY KIIHIYHOMY OTJISIII Y TAIlie-

00CTEXEHHS.

HTIB, 1[0 HAIWAIUIM, BiA3HAYEHUN OOJHLOBUI
cuHApPOM Ta nedopmarii y 3aTHpOMY BiIimi
CTOIH, OOMEKEHHSI PyXiB y MiTapaHHOMY Ta
TOMUJIKOBOCTOITHOMY CYTJIO0ax, a TaKkoX KiIi-
HiKa TePeJHBOTO 1 JIaTepajIbHOTO IMIIiH-
JOKMEHT-CUHApOMY. Y mamieHTiB | epynu xyT
pO3TMHAHHS CTONM BiJ ii cepemHbodizionori-
YHOTO TIIOJIOKEHHS CKJIAaB B CEPEIHBOMY
9,9+3,4°, y mamientiB Il epynu — 10,2+4,6°.
Ominka 3a mkanoro AOFAS y KOHTpONBHIN
rpyni — 37,7+1,5 GaniB, y JOCHiAHIN Tpyi,
BiJIITOBIIHO, 36,3+3,4 Oaiis.

[IpomeHeBI METOIU JOCIIKEHHS ITi-
JOTBEPMIIA TATOJIOTIUHI 3MIHU Y CariTaJIbHIN
IJIOIIMHI MATaApaHHOTO CYIrI00a, CIUTOMICHHS
[I03J0BXHHOT'0 MeI1aJIbHOr0 CKIECHIHHS,

orthopedics department of Odesa National
Medical University during the last 10 years.
The mean period after trauma was 30.3+10.6
months. Moreover, among the patients of
the 1st group, the 2nd and 3rd severity type
according to R.Sanders [4] was noted in 4
cases, the same of the 4th— in 3 cases. In
the 2nd group, 3rd and 4th types were found
in 2 cases. At an initial admission, the pa-
tients received as surgical (4), as conservative
(7) treatment.

Functional activity of the rear foot
damaged was analyzed before and after sur-
gery with the AOFAS scale (Kitaoka H.B.,
1994). Due to the low distribution of the pa-
tients and subgroups of the sampling, we used
the non-parametric method of descriptive
characteristics to compare qualitative and
quantitative characteristics to process the
obtained results.

To reveal the source of pain syndrome
and to determine further treatment tactics, we
carried our clinical, radiological and CT ex-
aminations according to a standard method.
During initial clinical examinations, we noted
pain syndrome and deformities of a rear foot,
restricted motions in subtalar and ankle
joints, and clinical signs of frontal and lateral
impingement-syndrome. In patients of the 1st
group, extension angle of a foot regards its
normal physiologic position made average
9.9+3.4°, in patients of the2nd group -
10.2+4.6°. AOFAS scores in the control
group were 37.7x1.5, and in the group of
study — 36.3+3.4.

Radiological examinations approved
pathological changes in the sagittal plane of a
subtalar joint, flattering a longitudinal medial
arch, lowered talus-calcaneal, and talus-
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3HWKCHHS TapaHHO-II'ATKOBOTO 1 TapaHHO-
IJIECHOBOTO KYTiB, IO MPHU3BENO J0 TaK 3Ba-
HOTO «TOPU30HTAILHOTO» TOJIOKECHHS Ta-
panHoi kictku. IIpu mpomy crocrepiraiu B
CepelHbOMY Y KOHTPOJIbHIM Ipyri BiT'€MHUI
KyT Haxwiy TtapaHHoi kictku (6,8+9,4°), y
TOCIHIIHINA — 5,5+3,2°, a TaKoXK BiT'€MHHUI KyT
Bohler's, signosigno, 10,9+0,4° ta 12,7+1,3°.

Bubip nmns mochimpKeHHS BKIIIOYAB
XBOPHX, y SKHX OOJHOBHUH CHHAPOM Yy 3aj-
HBOMY BiJUIUII cTONM OyB 0OOYMOBIJIEHHH PO3-
BUTKOM IICJIATPAaBMAaTUYHOTO apTPO3y MiATa-
paHHOTrO cyriaoba Ta nedopmari€ero y carita-
npHIA romuHl. OCKinbKkH OOJILOBUNA CHHI-
pOM HE y BCIX BHUIAJKax OyB MOB'S3aHUN 3
MiITapaHHUM CYTJI000M, TOMY MU BHUCTaBIIs-
T TIOKa3aHHS /10 apTponae3y audepeHIiiio-
BaHO. Lle namo HaM 3MOry 3acTOCYBaTH aJieK-
BaTHY JIIKyBaJbHY TAKTUKY Ha 3pyHHOBAaHOMY
HiATapaHHOMY CyrJo0i ¥ YHUKHYTH HEBH-
MpaBlaHUX OINEPATHBHUX BTPy4YaHb. [ak, y
KOHTPOJIBHIM Tpymi BHKOHAHO TpajulliiiHe
XipypridHe JIIKyBaHHS B 00CsI31 KOPUTYIOHYOTO
JTUCTPAKIIMHOTO MiTapaHHOTO apTpoje3y 13
3aCTOCYBAHHSAM KICTKOBOI IUIACTUKH (ayTo-
TPaHCIUTAHTAT 3 Kpuiia KiIyOOBOI KiCTKH) — 5
BUIIAIKIB, cTabimizais in Situ — 2.

3 ypaxyBaHHSIM HEIONIKIB Ta OOMe-
’KEHOI e()eKTUBHOCTI LIUX BapiaHTiB, sIKi Oynu
BUKOHaHI B TEPIIMHA TEpioa JOCIiIKEHHS,
3MYCHWJIM HAC IIYKATH MUIIXU yIOCKOHAICHHS
miei omeparii. Croci0 migTapaHHOTO apTpo-
7ie3y Y 3alpoIoHOBaHii Moaudikarliii (3asBka
na marent U2019 05979 Bix 30.05.2019) Bu-
KOHAaHO BCIM XBOPHM JAOCTIAHOI rpynu. Aj-
TOPUTM Jii MOJIATaB y KOPUTYBAJIbHINA KIIH-
HOTOJIOHIM pe3eKiii M'SITKOBOi KiCTKH 3 MO-
MIJIUBICTIO BUKOPHUCTaHHS BUJIYYCHOT'O ayTo-
TPAHCIUIAHTATY JJIs1 KICTKOBOT IUIACTHKH Tij-
TapaHHOTO CyrJo0y, 30UIBIICHHS BHCOTH
3aJIHPOTO BIAJAUTY CTONMW Ta BiJHOBJICHHS
AQHATOMIYHHUX CIHIBBIAHOIIEHb IJIsI HOpMaJi-
3arii M0340BXHLOT0 MEIIAIBHOIO CKJIEIIHHS,

metatarsal angles. All mentioned led to the
so-called horizontal hucklebone. At that, we
observed a negative angle of hucklebone an-
gulation (6.8£9.4°) in the control group,
5.5+£3.2° in the group of study; as well as
negative Bohler's angle, 10.9+0.4°, and
12.7+1.3° respectively.

The study sampling included the pa-
tients with pain syndrome in rear foot owing
to the development of post-traumatic arthro-
sis of subtalar joint and deformations in a
sagittal plane. Inasmuch as the pain syndrome
not always was connected with a subtalar
joint, we used a differentiated approach to
ascertain the indications of arthrodesis. This
made it possible to implement adequate
treatment tactics for a subtalar joint destroyed
and to avoid unjustified surgical interven-
tions. Thus, a traditional surgical treatment
was carried out for the control group in the
scope of corrective distractive subtalar ar-
throdesis combined with bone plastics (an
auto graft taken from the iliac crest) — 5 cas-
es, stabilization in situ — 2 cases.

Considering the disadvantages and re-
stricted efficiency of the methods applied in
the first stage of the study, we were forced to
seek how to improve the operation. Modifica-
tion of the method of subtalar arthrodesis as
proposed (a patent application u2019 05979
of 30.05.2019) has been applied to all pa-
tients from the study group. The algorithm
laid in a cuneal resection of calcaneus with a
possibility to use the resulting auto graft for
bone plastics of a subtalar joint; to increase
the height of the rear part of a foot and to
create anatomic conditions for normalization
of the longitudinal metatarsal arch, talus-
metatarsal angle and extended position of a
talus, connected thereto.
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TapaHHO-IUIECHOBOTO KyTa W TMOB'SI3aHUM 3
UM PO3TMHAILHUM TMOJIOKCHHSIM TapaHHOT
KICTKH.

Texuika niomapannozo apmpooesy.
XBOPOTO ONEpyBAIM B MOJIOKEHHI HA 37]0pO-
BOMY 0011i, i3 3IrHYTOI0 Y KOJIIHHOMY CyTJ1001
Horoto. Ilicist 3HEKpOBIEHHS Ta 3HEOOJIO-
BaHHS (3arajJbHOr0 Y CITIHAJBHOIO), BHKO-
HyBaJdu MOAM(IKOBAaHUN HaMU S-TIOIOHUI
narepanpHuii goctyn 3a Kocher's no Tapan-
HO-II'ATKOBOTO cyrinoOa. [lounmHanu mo3amy
30BHINIHBOT KICTOYKM HA BiJICTaHI HE BUIIE 3
CM Bij ii BEpXiBKM Ta Ha CEpelIuHI BIJICTaHi
MIX HEIO 1 aXiJZIOBUM CYXOXHIIKOM, 3amo0i-
ragd MpH IbOMY YIIKOKeHHIO N. suralis.
Jlami, ormHarOuYM 30BHIIIHIO KICTOYKY HE Oi-
aeiie 1 cM i 1 BEpXiBKOIO, MPOJIOBKYBATH
po3pi3 TapaylieNbHO IMiJIONIBI CTOMH, SIKAN
3aBepIIyBalid 3HOB OTMHAIOYH HA PIBHI HIK-
HBOTO Kpalo I'ITKOBO-KyOOMOIiIOHOTO CYTIIO-
6a. Po3TiHamu ta cyOnepiocTaabHO BUALISIN
MUTICHUHM KJIamoTh, 3a PaxyHOK MOOimi3armii
SIKOTO JIOTOPH BIBOAMIIM 0€3 PO3TUHY CyXO-
KUJUIST 000X TEPOHEATbHUX M'SI31B, BIIKpHU-
BAIOYH JIATepPaJbHY MOBEPXHIO TapaHHOI Ta
M'ATKOBOI KICTOK, 3aJiHI TapaHHO-I'SITKOB1
cyrimoboBi ¢acerku Ta Sinus tarsi. I[ToBricTiO
BUJAIISTU PyOIl Ta M'AKi TKAHUHU MIXK KiCT-
KaMU. 3a HasSBHICTIO IMOKa3aHb, B 3aJICKHOCT1
BiJl TSUKKOCT1 YCKJIQJIHEHb Ta fedopMartii, mij
4ac JIOCTYIy MOKJIMBO BUKOHATH HEBPOJIi3
JUTKOBOTO HEPBA, TEHOJI3 CYXOXKHIUIA MaJo-
TOMUTKOBUX M'A31B Ta YCYHYTH JIaT€paITbHUI
IMIOIHIDKMEHT.

3a yMOBH 3pOIICHHS M'STKOBOi KiCTKH
31 3mimeHHsM, ae kyt Bohler's, nanpuknan,
cranoBuB 0°, po3Mivyany MJIAHTAPHO OCHOBY
KICTKOBOTO KJIMHY, SIKMH MiAJIsraB BUAAJICH-
HIO, y BUIJISL IBOX JIiHIH, K1 IEpEeTHHAIHUCS
i HEOOX1THUM KyTOM 10331y 3aJIHbOi CYT-
n06oBoi ¢acerku. [llupuHy OCHOBHM KIHHY
3a37aJIeTiib PO3paxoByBaju Ha CKiarpami 10
omepaiiii, mo6 BOHA BIAMOBiAaNa HEOOX1THIHI
BEJIMYMHI KOpeKIii. 3a 00paHuMHU JiHISIMH

The method of the subtalar ar-
throdesis: a patient lies on an operation table
on the healthy side, with the leg flexed in the
knee. After exsanguinating and anesthesia
(total or spinal) we used our modified S-
shaped lateral approach to the talus-calcaneal
joint according to Kocher’s. We started be-
hind the external ankle, not more than 3 cm
above the top thereof, and in the middle of
the distance between it and Achilles tendon to
avoid damage to n.suralis. Then, enveloped
the external ankle, not more than on 1 cm
under the top thereof, extended the cut paral-
lel to the planta and finished it, enveloping
once more at the level of the lower edge of
the calcaneocubital joint. We dissected and
subperiosteally removed an integral graft; at
the account of mobilization thereof upwards
we moved aside the tendons of both peroneal
muscles without cutting, so opening lateral
surfaces of talus and calcaneal bones, rear
talocalcaneal facets, and sinus tarsi. We re-
moved scars and soft tissues between the
bones completely. Upon indications and de-
pending on the severity of complications and
deformities, during the access it is easy to
carry out neurolysis of nervus suralis, tenoly-
sis of peroneal muscles’ tendons, and to elim-
inate a lateral impingement.

If the union of a calcaneal bone oc-
curred with displacement, and if the Bohler's
angle, for instance, was 0°, we marked
plantarly the basis of the bone wedge subject
to removal as two-line crossing at the proper
angle behind the joint's rear facet. The width
of the basis of the wedge has been calculated
in advance on the skiagram before the sur-
gery, as it had to comply with the required
scope of the correction. According to the cho-
sen lines, we carried out the resection of the
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BUKOHYBAQJIM OCITWJIATOPHOIO IHJIKOIO Pe3eK-
[0 TLJIa IT'ITKOBOI KiCTKH 1 10 MemiaibHOrO
KOPTHKQJIBHOTO Iapy, SKUW TOTIM TMEPEeTH-
HaIW BY3bKUM OCTEOTOMOM 3 TIOJAJIBIIUM
BUJAJICHHSAM I[UTICHOTO KICTKOBOTO KIIMHY

(puc. 1-a).

1 3

a(a)

6 (b)

calcaneus body 1 to the medial cortical layer
with an oscillatory saw, then it was cut with a
narrow osteotomy with further removal of an
integral bone wedge (fig. 1-a).

B (C)

Puc. 1. Cxema BUKOHAHHS KJIMHOMOAIOHOI pe3ekuii Ta pe3ekuii cyr;000BHUX MOBEPXOHb

TapaHHOI Ta N'ATKOBOI KicTOK (a), KOpeKIis Ta 3aMOBHEHHSI TAPAHHO-TI'SITKOBOTO CYT-
J100a KiCTKOBHM KJIMHOM 3 MoAajbliow ¢ikcanicw cnunsimu (0), MizkpparmenTapua
KOMIIpecisi KAHIOJIbOBAHUMH CIIOHTi03HUMH IrBUHTaMHU (B)

Fig.1. The scheme of the cuneal resection and resection of articular surfaces of talus and
calcaneal bone (a), correction and filling the talocalcaneal joint with the bone wedge fol-
lowed with nail fixation (b), inter-fragmental compression with cannulated cancellous

screws (c)

3a OMOMOror €jeBaTopa 4d pacha-

TOpa BiJJOKPEMJIIOBAJIM  TapaHHO-M'SITKOBE

3YJIEHYBAaHHS, PO3TATYIOUM 1 PO3PUBAIOYU
3B'I3KM 1 pyOLEeBI TKaHWHHU, L0 (IKCYIOTh
HOTO, 3 METOIO 3pOOUTH I'SITKOBY KICTKY py-
XJIUBOIO JJI1 BU3HAYEHHS IUIOLUIMHU pe3eKLii
MaTOJIOTIYHO 3MIHEHOi 3aJHbOI CYIrJI00OBOT
dacerku. Ilicist po3mupeHHs CYrJI000BOi
IIUTMHE MITapaHHOTO Cyriio0a BUKOHYBAJIU
OCTEOTOMOM PE3eKIII0 3aIUIIKIB XpsAlia 3
fioro cyriao00BHX MOBEPXOHb JI0 IAPY KHT-
T€37aTHOI KICTKH, SIKy BH3HA4alld IiJ] Bi3ya-
JbHUM KOHTpPOJIEM 32 KOJBOPOM 1 MOSIBOIO
«KpoB’ssHOI pocu». [lmommHy pe3eKirii BUKo-
HYBaJM TapajeiabHO Cyri000BUX (aceTok
TapaHHOI 2 Ta M'ATKOBOI 3 KiCTOK.

Po3miinuny, mo yrBopuiacs (puc. 1-
0), IWUIBHO 3aNIOBHIOBAJIM BUTYYSHHM ITiCIIS

Using an elevator or a raspatory we
detached the talocalcaneal articulation,
extended and ruptured ligaments and
cicatricial tissues fixing thereof to make the
calcaneal bone movable for establishing the
plane of the resection of the pathologically
changed rear joint facet. After the subtalar
joint cavity being extended, we removed the
remnants of the cartilage from the articular
surfaces with an osteotomy towards living
bone definable visually by color and drop
bleeding. The resection plane was parallel to
joint facets of the hucklebone 2 and the
calcaneal bone 3.

We firmly packed the cavity created
(Fig.1-b) with a cortical-cancellous autograft
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KJIMHOMOAI0HOT Pe3eKIlii Tija M'ITKOBOi KICT-
KU KOPTUKAJIHHO-CIIOHTIO3HUM ayTOTPaHCI-
JaHTaToM 1 BIAMOBITHUX PO3MIpPIB OCHOBOIO
B OiK M'ITKOBOT0 rop0a, 3a 10IIOMOT0I0 SIKOTO
KOPUTYBAJIM KyT HaxHJy TapaHHOI KICTKH Y
caritTanpHii momuHi. [licas po3kInHIOBaH-
Hs (3aIOBHCHHS) PO3IIUIMHE ayTOTPaHCILIA-
HTaTOM CITIBCTaBJISUTH KICTKOB1 IMOBEPXHI I1's-
TKOBO{ KICTKH JI0 MIUTBHOTO KOHTAKTY Y MICITi
KOPHUTYIOUO1 OCTEOTOMIi, IO MPU3BOIAMIO O
BigHOBNCHHS KyTa Bohler's (30°). Jocsrayry
KOpeKIlito aedopmaliii 3aAHBOTO  BiILTY
CTONHU CTa0UIi3yBaId BHYTPIIIHBOIO (iKcarli-
ero crinrsamu Kirshner's 4, BBenennmu i3 3a1-
HBO1 MOBEPXHIi IM'SITKOBOTO rop0a, TpaHCapTH-
KYJISIPHO Y TUIO TapaHHOI KICTKH. 3T1IHO KO-
HTPOJILHUX PEHTTeHOrpaM, TPOBEICHUX 1H-
TpaorepaniiHo Ta Bepu@ikallii sSKOCTi ycy-
HEeHHs AedopMaliii 3aKiHuyBajIl OlNepaTUBHE
BTpY4YaHHS MDK(PParMeHTapHOIO KOMITPECIEIO
MOBEPXOHb MIATAPAHHOTO CYri00a BBEACH-
HSM 10 CIHISIM 4 KaHIOIIbOBAHUX CIIOHT103-

Hux rBuHTIB 5AE6%85 MM (puc. 1-B). IToTim
BiTHOBJIIOBAIM  TCHONCPOHCATbHUN  KaHAI
[IUISIXOM BIIPABIICHHS CYXOKHUJIKIB Majoromi-
JKOBUX M'sI31B 32 30BHINIHIO KiCTOYKY, 3allll-
BaJIM 1 apeHyBanu paHy. KiHIiBKy iMMoOimi-
3yBaJIH TilICOBOIO IIMHOO BiJ MAaJbI[iB CTOIHU
710 KOJIIHHOTO CyTriio0a.

Cepenniii TepMiH nepeOyBaHHS y CTa-
mioHapi cximaB 12+2,8 nui. Ilamientam no-
3BOJISTA XOJIbOY 3 MEPIIUX AHIB MICIs OIe-
pamii 3a TOTOMOTOK MIUIMIL O€3 BaroBOTO
HaBaHTAXKEHHS Ha ypakeHy cromy. [imcoBa
iMMOO1Ti3atisl TpuBaia 10 PeHTTCHOJIOTIYHOT
Bepudikamii koHcomipamii (mporsrom 10-12
TH)XHIB). PekoMeHIyBaau 1030BaHE HaBaH-
T@XEHHS Ha CTOIy MPOTATOM 4 THXHIB, Jaji
i3 MOCTYIOBO 3pOCTAIOYMM HaBaHTAXCHHSIM
(3 TpoctuHo). [ToToMy npu3HAYaATU 32 TO-
Ka3aMu BiTHOBHE (hi3l0TepaneBTUYHE Ta Me-
JTUKAMEHTO3HE JIIKyBaHHS, a TaKOX HOCIHHS
YCTLIOK MPOTSTOM POKY.

of the respective size, obtained after the
cuneal resection of the body of calcaneal
bone 1 towards calcaneal tuberosity, intended
to correct the angulation of the hucklebone in
the sagittal plane. Having the cavity wedged
(filled) with the autograft, we juxtaposed
bone surfaces of the calcaneal bone in the site
of the corrective osteotomy to recover
Bohler's angle (30°). The achieved correction
of the rear foot we stabilized with Kirschner’s
wires 4 introduced into the hucklebone's body
from the rear surface of calcaneal tuberosity
transarticularly. Following the control X-ray
images made directly on the operation table,
after verification of the quality of elimination
of the deformity, we finished the surgical
intervention  with an intra-fragmental
compression of the surfaces of the subtalar
joint by introducing 4 cannulated screws 5

/6x85 mm using the wires (fig. 1-c). Next,
we recovered the tenoperoneal canal by
reducing the peroneal muscles’ tendons
behind the external ankle and then sewn and
drained the wound. The extremity was
immobilized with a plaster splint from toes to
knee.

Mean period of the patients’ in-hospital
stay was 12+2.8 days. The patients were al-
lowed walking since the first days after sur-
gery, first using crutches to avoid weight load
on the operated foot. The plaster immobiliza-
tion remained until radiological verification
of the bone union (10-12 weeks). We recom-
mended controlled loading on the foot for 4
weeks, gradually increasing (with a cane).
Later, according to indications, we prescribed
physiotherapy, medicament therapy, and in-
soles during a year.
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Pe3yabTaTi nocuigxeHHss Ta ix 00-
ropopeHHsi. Ha mifcraBi aHanizy HasBHOTO
MaTepiany y BCIX IpyHax CHOCTEpEKEHHS B
nepuri Ba pOKH Micis TPaBMU BiA3HAUWIN
PO3BUTOK apTpo3y MiATapaHHOro cyrioba |
craaii y 2 punaakax, Il cramii —y 4, Il cramii
-y 5 (Kocunckas H.C., 1961). Hamu BusiB-
JieHa 3aKOHOMIPHICTh, MmO JedopmMyrodmit
apTpo3 PO3BUBAETHCS HE3AJICKHO BiJ SKOCTI
MIEPBUHHOTO BITHOBJICHHSI aHATOMI1 IT'STKOBOT
KicTkd. Tak, O3HaKu apTpo3y OynH BCTAHOB-
JIeH] MicIsl OTePaTUBHOTO BTPYYaHHS Yy BUIIA-
JIKaxX JOCATHEHHS HOPMAIBHOTO B3a€EMOBIJI-
HOIICHHS yJaMKiB a00 HEIOCTaTHBOI pero-
3UINT yJaMKIB Tij] Yac omeparlii Ta y 1HIIUX
BHUMAJKaX IMPU MOJAIBIIOMY JiKYBaHHI, IO
MPU3BENIHM 70 BTPATH KOPEKIii 3 Oyap SKUX
npudrH. BiUTbln BUpaXeHU# CTYIIHD TSKKOC-
Ti apTpo3y OyB y Halli€HTIB MicCls KOHCEpBa-
TUBHOTO JIIKyBaHHS, OCOOJIMBO B TUX BUIIA-
Kax JIe 3aCTOCOBYBAJNACs TiLTbKK 1MMOOiTi3a-
i TIIICOBOIO MOB'SI3KOI0 3 MOJAJIBIIAM BIJI-
HOBHHM JTIKYBaHHSIM.

Cepenniii  TepMiH  CIIOCTEPEIKCHHS
ckinaB 18,2+3,1 wmicsamiB. PopMyBaHHS KiCT-
KOBOTO aHKIJIO3y Yy TMiATapaHHOMY CyIJI00i
JOCATHYTO Yy BCixX marienTtiB uepe3 10-12 tu-
*HiB (Ta01.).

[IpoananizyBaBImu cymMapHi 3Ha4EHHS
pe3yJbTaTiB JIIKYBAaHHS 32 KPUTEPIsIMH IIIKa-
mu AOFAS y KoHTponbHIN BHOIpII, MOXKHA
CTBEP/KYBAaTH, IO Kpallll MTOKa3HUKHU Y TIOPi-
BHSIHHI 3 BUXIJHUMHU OTPUMAHO ITiCJISI TTPOBE-
JIEHHS TTiITapaHHoro apTpoae3y — 66,9+10,2
OatiB, 110 KIaCU(IKOBAHO SIK «3aJ0BLIHHO.

Results and discussion. Based on the
analysis of the material available in all the
groups for two years after the trauma, we
observed the development of the 1st stage of
hucklebone arthritis in 2 cases, the 2nd stage
— in 4 cases, the 3rd stage — in 5 cases
(Kosinskaya N.S., 1961). We have discov-
ered regularity: deforming arthritis develops
irrespective of the quality of an initial recov-
ery of a calcaneal bone’s anatomy. Thus, the
signs of arthritis arose after surgical treat-
ment, notwithstanding normal interrelation of
fragments achieved or improper reposition of
the fragment during the surgery, and in other
cases after extra treatment and led to the loss
of correction without any grounds. The pa-
tients after conservative treatment demon-
strated even the more expressed severity of
arthrosis, especially in the cases of sole plas-
ter immobilization followed by recovery
therapy.

The mean period of observation was
18.2+3.1 months. All patients achieved the
formation of bone ankylosis in the subtalar
joint after 10-12 weeks (see the Table).

Having analyzed the total values of
the outcomes in the control sampling
according to the AOFAS scale, we can
declare that compared to the initial values the
scores were much higher after subtalar
arthrodesis — 66.9+10.2, the result admitted
as “satisfactory”.



¥

THE PROBLEMS OF TRAUMATOLOGY AND OSTEOSYNTHESIS Ne 4 (18) 2019

49

Ta6muis. [TopiBHSUTBHI pe3ysIbTaTH MiATaPAaHHOTO apTPOIE3y Yy MAIlI€HTIB 3 HACTIAKAMH I1e-

penomiB m'saTkoBoi Kictku (M £ m)
Table. Comparative results of the subtalar arthrodesis in the patients with the consequences
of calcaneal bone’s fractures (M + m)

I'pymu mocmimkerns /

Tepmin criocrepexens /

Ominka 3a mkaiaor AOFAS,
6amu / Assessment by AOFAS

Groups of study Observation periods scale, grades
Kontpomssa / control no omneparii / before surgery 40,1 +3,4
(n=17) micas omepaii / after surgery 66,0 + 10,2*
Ocnosna / Group of | 1o onepanii / before surgery 39,3+28
study
(n=4) micins onepartii / after surgery 90,5 £ 1,7*/**

Hpumimra: ™ p < 0,05 NOPiBHSHO 3 MOKa3HUKAMH JI0 MiATapaHHOTro apTpoaesy; P < 0,05 nopisHSAHO 3 MoKa3-

HUKaMH KOHTPOJIBHOI rpyTi. /

Note: * p < 0.05 compared to the indications to subtalar arthrodesis; ™ p < 0.05 compared to the scores of the

control group

VY TNOpiBHSAHHI 3 KOHTPOJIHOIO TpYy-
MO0 BHW3HAYCHI Kpalll cepelHl MOKa3HUKH
BIIHOBJIEHHsI (YHKIII{, OTIOPO3JaTHOCTI 1 BH-
paxeHoCT1 00JIbOBOTO CHHAPOMY 3a YIOCKO-
HAJICHOIO HaMU METOJAWKOIO IiATapaHHOTO
apTpoaesy, 1o ckiaiau 3a mkaiaoro AOFAS —
90,5+1,7 OaniB Ta BU3HAHI K «BiAMIHHI».

AHai3 MaHUX TPOMEHEBUX METOIIB
JOCTIJDKCHHSI Y TOpIBHSAHHI 13 BUXITHUMHU
CBIJTYUTBH, IO y BCIX BUMAJKAX CIIOCTEPEIKCHD
y TicasonepariiHoMy TMepioal Bia3HadeHa
MO3UTHBHA JWHAMIKa PEKOHCTPYKINi hopMu
MIOIIKO/DKEHUX aHATOMIYHUX CTPYKTYp CTO-
nu. He3Bakaroum Ha Te, 1m0 y marieHTiB |
epynu OyIi0 BU3HAYEHO 301IBIICHHS CepeaHIX
3HaueHb Kyta Bohler's, B s;xomqHOMY 3 HHX He
BJIAJIOCS 3MIHUTH KyT HaXWJIy TapaHHOI KiCT-
KH, 0 KITIHIYHO MMO3HAYMIIOCS Ha 30epeKeH-
HI PO3THHAIBHOI KOHTPAKTypU TOMIJIKOBOC-
TOITHOTO CyIJIo0a, MopsiA 31 3HAYHUM 3HU-
KEHHSM O0O0JIbOBOTO cHHApOMY. Tomy Mu He
YCTAaHOBWJIM KOPEJAIil MK KyTOM HaXHITy
TapaHHOI KICTKH 1 KUIbKICTIO OaiB 3a 1IKa-

Compared to the control group, after
the application of the by us improved method
of subtalar arthrodesis, we have discovered
higher mean values of functional recovery,
weight-bearing, and expression of pain
syndrome. According to the AOFAS scale,
they made 90.5+1.7 scores and were
classified as “excellent”.

Comparing the results of the X-ray
examinations with the initial ones, one can
see positive recovery dynamics of the shape
of the damaged anatomical structures of a
foot in all cases. Despite all patients from the
1st group demonstrated raised mean values of
the Bohler's angle, there wasn't a case of a
changed hucklebone angulation. Its clinical
effect included preserving  extension
contractures of an ankle joint and pain
syndrome reduction. That’s why we have not
noticed any correlation between the
angulation of a hucklebone and rates accord-
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noto AOFAS. Bce 1ie cBiT4uTh PO HEJOCTA-
THIO €()EKTUBHICTh POBEICHOTO JIKYBaHHS Yy
MAIiEHTIB KOHTPOJIBHOI IPYyIH, 3BAXKAIOYN HA
BIJICYTHICTh BiJIHOBJICHHSI TOBHOTO OOCSTY
PO3TMHAIBHUX PYXiB Y T'OMIJIKOBOCTOITHOMY
CyTJI00i.

[TopiBHSUIBHUE aHAJ3 PEHTreHOTrpaM
miciast Mou(IKOBAHOTO apTpojie3y, Ha HKallb,
anpoOOBaHOTO HAMM JIMIIE Ha HEBEIHKiN
KUJIBKOCTI  CIIOCTEPEXEHb, I0Ka3zaB 30epe-
KEHHS KYyTOBUX CIIBBIJIHOIIEHb 3aJHHOTO
BiIiny cTonu y mamieHTiB |l epynu: BigHOB-
nenns kyra Bohler's no 26,2+5,9° (konTpo-
JpHa rpynma — 15,7+2,2°); xyra Haxwiy Ta-
22,8+4,7° 1
12,5+3,1° Ta kyTa po3rHHAHHS CTOIH, BiAIO-
BigHO, 22,6+3,8° 1 10,1+4,3°. PisHuns Mix

CepeIHIMH 3HAYEHHsSMHU 30epiranacs, ajie He

paHHOI KICTKH, BiAMOBIIHO,

Oyna craructuyno 3Hauyioro (p > 0,05).

Buxonsuu i3 npeacTaBIeHUX BIACHUX
pe3ysbTaTiB JIKyBaHHS HACIHIJKIB IEPEIOMiB
M'ATKOBOT KICTKH 1 iX aHami3y, M0 Y3rOoKYy-
I0ThCS 3 pe3y/IbTaTaMy IHIIMX aBTOPIB [5, 6,
7], po3pobneHnii crocid miaTapaHHOTO apT-
poJie3y M03BOJIE JIOCSATTU KICTKOBOTO aHKi-
703y, BITHOBUTU aHATOMIIO CTOIU JI0 HOPMH,
a TaKOX B3aEMOBIIHOCHHH MIX TapaHHOIO Ta
I'ITKOBOIO KICTKaMH, IO MO3UTHBHO IO3HA-
YUJIOCS HAa MpPOsiBI OOJLOBOTO CHHAPOMY Ta
¢byHKLIT CTOIHU B LIJIOMY.

BucHoBku. BuxopucranHs 3amnpono-
HOBaHOI KOMOIHAII apTpoae3yBaHHs MiaTa-
paHHOTO Ccyrio0a i KOpUryr4oi KIMHOMOII0-
HOI pe3eKIlii M'ATKOBOi KiCTKU MOKa3ajo Kpa-
Il pe3yabTaTy y BiHOBIICHHI (PYHKIIOHAJIb-
HOTO CTaHy 3aJHbOTO BTy CTONH 1 3HH-
’KEHHI IHTeHCUBHOCTI O0JILOBOTO CUHAPOMY Y
MAIIEHTIB 13 HACTIAKAMH TIEPEIOMIB IT'ITKO-
BOT KiCTKH.

3asiBiieHU# criocid Moke OyTH METO-
7I0M BHOOpY TpH JiKyBaHHI JaHOi MaTOJIOTI]

Ta MaTU LIUPOKE MPAKTUYHE BUKOPUCTAHHSA Y

ing to AOFAS. All mentioned testifies that
the treatment of the patients from the control
group was inefficient considering fail to
recover the complete range of motions in the
ankle joint.

The comparative analysis of X-ray
images after the modified arthrodesis,
unfortunately being tested only on very small
number of observations, has demonstrated the
preservation of angular interrelations of a rear
foot in the patients from the 2nd group:
recovery of Bdhler's angle up to 26.2+5.9°
(compared to 15.7£2.2° in the control group);
the angulation of the hucklebone,
respectively, 22.8+4.7° and 12.5+3.1°; and
the foot extension angle, respectively -
22.6£3.8° and 10.1+4.3°. The difference
between the mean values remained, although
it was statistically insignificant (p > 0.05).

Based on the represented own results
of treatment of the calcaneal bone fracture
consequences and the analysis thereof, being
adjusted with the results of other authors [5,
6, 7], we have developed the method of
subtalar arthrodesis, making us possible to
achieve bone ankylosis, recover the normal
anatomy of a foot and interrelation between a
hucklebone and calcaneal bone to have
positive impact on pain syndrome elimination
and general foot's functions.

Conclusions. The use of the proposed
combination of subtalar joint arthrodesis and
corrective cuneal resection of calcaneal bone
has demonstrated better results in recovery of
rear foot’s functional conditions and
lessening pain syndrome in patients with
consequences of calcaneal fractures.

The declared method could be
recommended as a method of choice for the
treatment of this disorder and be widely
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JEUYEHME MOCJEJICTBUMN NEPEJIOMOB KOCTEH,
KOTOPBIE ®OPMHUPYIOT HOATAPAHHUBIN CYCTAB
Hean padorsl: Pazpaborath U TEOpETHYECKH OOOCHOBAThH CIIOCOO KOPPHUTHUPYIOIICH
OCTEOTOMUH MATOYHOU KOCTH B CAarMTTalIbHOH IJIOCKOCTH IIpU HCMIPABUJIILHO CPOCHIUXCA IIC-
pernoMax.
Marepuan u meroasnl: [IpencraBinen ananu3 pe3ynbTaToB JiedeHus 11 manueHToB ¢
MOCJICACTBUAMU IICPCIOMOB ATOYHOU KOCTH, KOTOPBIX AJIsI CPABHCHHA pa3ACININ HA ABC

rpymnmnbl. B KOHTpOJBHOU IpyIiNe BBINOJHEH TUCTPAKIMOHHBIA MOATaApaHHBIN apTPOJE3 € KO-
cTHO# iactukoi (5) u crabunmzanus in Situ (2). B ocHOBHO# rpyrime npoBeaeH moaTapaH-
HBII apTpojie3 MO ycoBepIeHCcTBOBaHHONW MeTtoauke (4). Cpokrn ¢ MOMEHTA TPaBMBI JI0 OIle-
paruu coctaBuiId B cpenneM 30 MecsIeB.

Pe3yabTarbl: M3yueHbl CpaBHUTENbHbBIE PE3YIbTaThl PEKOHCTPYKLIMH MOATAPAHHOIO
cycraBa, BocctaHoBjeHus ¢ynknuu ctonbl (AOFAS) B cpennem uepe3 18,2 mecsieB mocie
onepauuu. OTMEUEHBI JIy4dlllu€ Pe3ysbTaThl B JUHAMUKE JAHHBIX IMOKa3aTelel B mpolecce
JIEUYCHUsI TPEIJIOKEHHBIM HaMu criocoOoM. BeiBonbl: Mcmonb3oBanue pa3pabOTaHHON KOM-
OMHALIMK apTPOJE3UPOBAHUS MOATAPAHHOTO CyCcTaBa U KOPPUTHPYIOIIEeH KIMHOBHUIHOW pe3e-
KIIMH TSTOYHOM KOCTH MOKAa3aJi0 MOJIOKHUTEIbHBIE Pe3yIbTaThl B BOCCTAHOBIEHUU (PYHKIIHO-
HAJIBHOT'O COCTOSIHUSA 33/IHETO OTJeJIa CTOMbl U CHUKEHUH MHTEHCUBHOCTH O0JIEBOIO CUHJPO-
Ma y MalMeHTOB C MOCIEACTBUIIMH MEPEIOMOB MATOYHON KOCTH.

KiroueBble cjioBa: msATOYHAsT KOCTh, MOJTapaHHBIM apTpojie3, KOPPUTHPYIOIas
OCTEOTOMHUSL.

TREATMENT OF CONSEQUENCES OF FRACTURES
OF THE BONES FORMING THE SUBTALAR JOINT

Objective: To develop and theoretically justify a method of corrective osteotomy of
the calcaneus in the sagittal plane with incorrectly healed fractures.

Material and methods: The analysis of outcomes of 11 patients with the consequenc-
es of fractures of the calcaneus, divided into two groups for comparison. In the control group,
distraction-induced arthrodesis with bone grafting (5) and stabilization in situ (2) have been
carried out. In the main group, a rammed arthrodesis was performed according to the im-
proved technique (4). The period from injury to surgery averaged 30 months.

Results: We studied the comparative results of reconstruction of the subtalar joint,
manifestations of the pain syndrome (FFI) and restoration of function of the foot (AOFAS)
after an average of 18.2 months after the operation. The best results were observed in the dy-
namic of these signs in the process of treatment using the proposed method.

Conclusions: The use of the developed combination of arthrodesis of the subtalar joint
and corrective wedge-shaped resection of the heel bone showed positive results in restoring
the functional state of the posterior part of the foot and reducing the intensity of pain in pa-
tients with the consequences of fractures of the heel bone.

Keywords: calcaneus, subtalar arthrodesis, corrective osteotomy.



