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Introduction. Equino-plano-valgus deformity of the feet (EPvDS) in patients with cerebral palsy is one of the most
common and functionally significant pathologies of the lower extremities, which leads to changes in the shape of the
feet, decreased support, and disturbance of gait biomechanics. An important task is to determine the effective methods
of treating this pathology (and their combinations) to correct or reduce the severity of these disorders. The evaluation
of the radiological changes occurring with the foot is also important.

Aim. The paper assesses the changes in the main X-ray significant indicators of the foot by using rammed implants in
the treatment of mobile EPvDS in children with cerebral palsy.

Materials of the study. The assesses of radiological results of treatment of 64 patients from 6 to 17 years with mobile
EPvDS and cerebral palsy have been analyzed using subtalar implants.

The results of study showed that 94% of cases showed good and satisfactory indicators, whereas 6% of patients showed
unsatisfactory results.

Conclusion. High efficiency was shown by using subtalar implants combined with tenodesis and transposition of the
anterior tibial muscle tendon in the treatment of mobile EPvDS in children with cerebral palsy of early and middle

childhood.

Keywords: infantile cerebral palsy; equino-plano-valgus deformity; subtalar arthroeresis.

55

MRHE K 2 HOR R FT, 28 ) LINRE () 14
BRI HNAE10000 JLEH 2556 & 89, 1F
D, O RN 9] 1) A5 2 N B 1000 L H
22-33 (1, 2]o WasERIRE RO U BCANFIRR RS 2 K
PEZEGE I . XL TS BN RE 12 IR, R E ]
SEAe T FLE A AR BN hRE  [3]. MNSRER) IS Bk
RN, JHHARESNATER (1,2, 4]

TE25% [ fix 58 8 bR IS B A B2
(TEPV)  [5, 6], JURBHFT4EH, 42%M) e RiEE
25 RS 18] S IR RT T, T e
e (5, 71.

I 06 A B TEPV B 3 2 1 o IR 5 6 A2 TR or
B 2N E =S LA R . RS R
HAER U SIE [5,8,9], HITXebefgisIdeg
PR, X EES 51 AR gk VIR AT U (B A 1 45347

B For citation: Aleksandrov SA, Syundyukov AR, Yakovleva SK. X-ray evaluation of surgical freatment of the feet by using subtalar implants in patients with cerebral palsy.
Pediatric Traumatology, Orthopaedics and Reconstructive Surgery. 2018;6(4):20-26. doi: 10.17816/PTORS6420-26


https://crossmark.crossref.org/dialog/?doi=10.17816/PTORS6420-26&domain=PDF&date_stamp=2018-12-29

JEA6 3L ORIGINAL PAPERS

19

Jin b i PR b 0 ke A A B [ ST [ SR T FE T
gadl e, BEMAATANARE T R A AN W i
AUERE ) B AN AL, BN T BN ST I A AR E
PEo X DI RS ER 2 SN AL B A Bl T T A
SR I LA 1) RS, RS SR T ] AR S
PLANBHIRT R RO ERE [S, 10-13]. X fHE TR TE L
WA %, JF HT b o e A ie #% 4% 3 BUKI
Sk 1 478 v 25

Boll B 2 ) A S R A R R T SOk EEAT
N 8 e B AR AT R AR A . AL 5
KANEH W R BT DA LA, i LS AT BR
SAPNZAE19SYSY PR

AW I E AL VAl A S S PETEPY 35 IR )T
JR T =2 RN AR A . AR T PIRRER TR
P B OHMOSTRTTZh AR, A4S & I A WL 57
RLAI E AR BIRTTRIZIAD

MRS Tk

RUHFFLAIN T 2013 520164F [A]7E Federal Cen-
ter for Traumatology, Orthopedics and Endoprosthetics
(DI 5e %76 JLBHEZ T ARIBIT 640 A 7]
WS TETEPVANE CRs 2= 0 MIREe, H R ) &
#H 28 RD HIRIT 4R

R F AT AR KRR CRtE s &1k
B RQH . AT EE (0=33) R AIE
PR AR R TR EIAR . B X AP ART I
7, RIS DL, HAN & R AR SR [
RPN . d208E  (n=31) , 1E5H
AEMTTERNAIT G, 5% T Samara State Medical
University & (I7ERE 4575 R 247 IR AT VU AL
MEEAR  [13]. EXERAERIFEAE, JATIEIN 1
HA S HIROR KA R TR AR
ANZEHNEESERTA.

BT RN EHWFERN6ELTS, Hi264
BEFWN6EIL, 364 BHFWNI0E132,

2 ZEHEFRNI4R1TS (WRD o BEFR
R AE AN LI 20 A B 2

[ T A 223 (BE R RT#sh) o Bt
JIEISE My T 1 B AR R, AL TR AR AL

XTI R IR AT T FARIETT .

FEFTA TR, KA Silfverskioldilli#f
S THE P UL P 4 o B0 BR R ) S G

FERR T R ATRIBIAR T RA T R OIFRZE
ek & &M AY) (Kalix IT Flat Foot Implant,
Newdeal; 118 pcs.) FI—NMEKEESERIE T
‘H12%] (Bioarch Subtarlar System Implant, Wright;
10 pes.) (L) &

W i 2 P RkE RO A B R E L& IR T
AN A T i N 30 B i SE b o X 8= ik 1
PE 0 58 55 BB 32 R B ek, BRI T BR S
25 A A WSORH B B S AR R R PN E

T SRAETE AR I S I A e TE R IR, FEAY)
HZPE R RS .

BATNIA NNARIRTF RGBT BFHAT T —
RAMR A, BRI IR ATBUN F0 50. AE U 2
W SRH T SRS GL T R R R A R
N T 25 UL R PP Aity A 350 My T PRI R B

ReHAEREE4H. W E, H&ETUHA
FIAaE BB AR E, 75 LBRAMNEE S,
g BE R RE B TR, AR EIGTT

CHES “8” , W) , BESMIEINERE
JHLE G AEANGE  BTE IR s 4% BE T UL
A A A 5 B IR R

FEVR S M BURIAR I, WS 8 3 X K0 T F R Al
JaEAs GOMI, FRE) A LR PEAS -

{8 Microsoft Excel 2007 % 4-3E47T EdE 7
Mo Bd AL etk M AN IEZS o0 A B, 45 R DLP
B (MO FISFIMEREERZE (m) BR.
T VAL P A P A 2 e i W M, AT A
TEA e, 4 p EH/AT 0.05 BIUHAKA B
FER

F1. AL 2 B AR A A

BEER (2)

FARTHHIKM
6-9 10-13 14-17
Al 1 - BARPESCTTRIEIAR CRFERIHORD 16 15 2
Ao 2 — Sie BRI AL E AR S il S A 10 )1 ~
(R R

m Pediatric Traumatology, Orthopaedics and Reconstructive Surgery. Volume 6. Issue 4. 2018



20

JRAG 3L ORIGINAL PAPERS

B1. B FHEAY):
a — Kalix II Newdeal; b — Bioarch Wright

SRR

N M T B AR AT, AR I R R RO 5
P2 T — ARk (L1 Mizoeva, M.P. Konyukov,
Yu.A. Kurochkin, 1978) .

FERE—FERBIFE10DN H WA FRE KT &
Ao MR SISO T R 00 i B EAG
TBIT A R

éﬁfﬁ’]ﬁﬂlﬁf%ﬁﬁ%ﬂilﬁV\Tﬁﬁ_ﬂ%%ﬁ ZPS
FAEFE N GPRERE A AR RN T 307,
EWE%¢¢%»m°,%ﬁ%¢%1M°,w%
HSMEZNT 10° D)

2. HTARR G RN AT AE (0 +

TR SE AR AR IO I A &5 R 2 Nl
) (CREERE AR IR R AE30° 5 40° Zfa],
MR HTE 40° 5 50° Z[a8], AHATE 140°
5 150° A, EREIMEE 10° 5 15° 2D .

AN BR YT 45 R FERR SO . AT B
NERK . AR L ER™E, Z4H
4% PEERE A SR IETH b K F40° o 7EM
R RT 507 o dhmfRT 150°  2RTHEA
R RN CRTF 15° ) (ILER 2, 3) .

M RV ICTT I B AR Hp B2 1 S B
LHBHAEFARET . J5H BEMNNE (9 <0.005),
Forb e B R () 30 77 R 9N 5 1 v AT B B AR
CEBINT 1.7 f%) FIE 1 R b B R A
IR CRRRIG 27.4%) «  HAbIEEHAR1L
BN

Y2 (b6 R H LR S A 0 ] 5 A (1) 5% 15 1l 3
AR FEENZERHZSHAEFAAN. FHE

FERITGE (p < 0.005) o HrhsERIE %
RASHEE CRENT 4.5 5 , BREM
FECEEEmT 155, B IR E A
ORI CPE T 46, 1%) , RS M
CPEIRPEE 24.9%) , S ANEH KBHE 22
RGP 22.3%)

m), HEER AL

R 1B AHI YN J1%, %
FPEHER B 90-105 140.21 + 1.34 128.56 + 1.28 -8.3
PEERE A EE (Ut HED 30 45.06 + 0.65 37.65 + 0.42 -16.4
FEERE M QEMRED 20 45.88 + 0.75 33.29 + 0.58 -27.4
PRER B B 30 7.82 + 0.34 12.97 +0.39 65.9
K P s 22 £ B2 10 26.53 + 0.66 23.06 + 0.47 -13.1
M5 E (mm) 35 10.74 + 0.70 18.74 + 0.76 74.5
I AR 120-135 147.79 + 1.22 133.88 + 0.97 -9.4

R3. H2FARATGE R =R FEME M £ m), MAERRALE

G R 1EH ARHT N J1%, %
R 90-105 148.30 + 0.94 111.40 + 1.07 -24.9
PR R R (T HRD 30 49.27 +0.95 42.73 +0.48 -13.3
PEERE AR CETRD 20 43.53 + 1.65 23.47 +0.47 -46.1
PRI fa R 30 7.47 +0.34 11.20 + 0.38 49.9
KB P 22 10 31.13 + 0.94 24.20 +1.01 -22.3
N5 (mm) 35 4.40 + 0.50 19.63 + 0.39 346.1
WE I RE 120-135 162.37 + 1.80 137.17 + 1.38 -15.5

m Pediatric Traumatology, Orthopaedics and Reconstructive Surgery. Volume 6. Issue 4. 2018




JEA6 3L ORIGINAL PAPERS

21

B2, AR E RO X6

X T o R S RV B e T R AR IE R
I\ 5 R L g DA K T T I R B B A R
TR R JHE & A7 B 1R ek /N 75 TBUS 52 48 b b 1 AR 40 2
Ew W E N . XLk IS A AE = 1 EoE — 2
AT 2 BT 7 % BB 0 22 UL R 598 1) R 2 gk AT R
AR RIS BFIEIT SR (5, 14].

M2 MEIEFERUR AR bR EUE = T 1,
P B B A E AN OK S Bk O 22 #1 FEE B A1 o

Hidr (33 LEE) FNRITERTA 13 HiPE
BN N RARRIF (39.4%) , 16 BIFRHFIEIA N2
WM (48.5%) , 4 BUREIBA N AHRER
(12.1%) - HA—pFlwEE, EFRETERe A
HRA T FrE IR At RSB IRA1ER,
B AEA G2 IR R DL R 2RI A, 2
Ja IR A AR BIfR o

HoAr 3, A2 B M DT R B AR S
MKalixAINIRE, HA S SN IR .

H2 GUALEE) MRITERTH 23 il
BN A RARE IR (74.2%) , 7THIFHBIEA N2

a-1EHM: b c - MHE

WER (22.6%) , 1 BB REAHER
(3.2%, Kalix ARG « BRI
Bioarchii NAEHANYILLES B -

SR FH 45 65 8 i UL S R 3] 2 AR P B S5 )
AR, A BR R B2 EYN 5 1 v AR TR R 43 1
W IE T8O S R 5 o

I PR~
BFCh.,, 8%, W WREHAEA SRR

ZE A PR A ) S AR L . BB EYOES
F L R N (E2) B AR
JT

TATBEAT T IHBRTEPVINF AR (Strayer A3,
PENSRATHIBIA,  fhB T B AT LR Y S 452 A0 [
A, AR RMOEE) o MK E=7r2—
AR BEESAT BT RERAE. WEE, Y
BE AN RIS SEE T ER E, B
BERWUARE, FHE/ITE. 2986 MHE,
FBREE MREAY (WA 3. 4) .

B3, ARJF24E6 M U 10 F (i D

m Pediatric Traumatology, Orthopaedics and Reconstructive Surgery. Volume 6. Issue 4. 2018



22

ORIGINAL PAPERS

Tekywmun

IFGBU "FISTOE i
CHUTAEVA,AL'FIYA AJDAROVNA!
1 |

Bl4. FEBREADE RIS RO (T D

g

FEXRT T i e ) LB #2 B TEPVI R ITIX, 5K
SEVERTT AR, (FHE FHEAY, 46k
LR S A7 R ] 5 AR AT DA (AL B8 B 1) W65 T I 1 45
R [FIEB7 ke R — A . R R H KK
FARB G FM LB (A, FEtE) , AT
A R BLHUR 2248 b 1) o AR 508 25 A8k 1) A B

RIAH A

B B

LRRIR: ARRFFHAWFAN LT KRR Al
F 1142 %% tHFederal Center for Traumatology, Ortho-
pedics and Endoprosthetics (D1 a5 ) $2{ik,

FIZApR: Fra1EE BN — X ERRE
B B R B T AR R 2 v R

WEERE. SE AR R
ATAL BRI AT NEHE

fE& HITIR
S.A. Alexandrov 11 53 74t TS5 T F4m 5 3% .
A.R. Syundyukov Z 5 T #P RIS FIALHE .
SK. Yakovleva fllits | A S IRE ST,
FE HO SCERIEAT 1 (Rl

References

1. Honrux B.B., Bracenko A.B., Jlegsaesa H.II., n gp. OnbIT
IIpMMEHEHNS BBICOKUX TEXHOJOTUN B pea6I/UI]/ITa].U/H/[
feTel co cracTudecKuMu GpopmMamit ZEeTCKOro Iiepe-
6panpHoro mapamrya // Bectuux PocsgpaBHansopa. —
2014. - Ne 3. — C.24-27. [Dolgikh VYV, Vlasenko AV,
Ledyaeva NP, et al. Opyt primeneniya vysokikh
tekhnologiy v reabilitatsii detey so spasticheskimi
formami detskogo tserebral'nogo paralicha. Vestnik
roszdravnadzora. 2014;(3):24-27. (In Russ.)]

2. Kypenkos A.JI., KnoukoBa O.A., Bypcarosa b.J1., u zp.
[TprMeHeHNe npemnapara 60TYINMHUCTIYECKOTO TOKCIHA
tuna A (BOTOKC) B /edeHNn JEeTCKOro LepeOpanbHOro
mapamn4a // HepBHo-MbleuHble 6omesun. — 2014. —
Ne 3. — C. 28-41. [Kurenkov AL, Klochkova OA, Bur-

sagova BI, et al. Use of botulinum toxin type A (Botox)
in the treatment of infantile cerebral palsy. Neuromus-
cular diseases. 2014;(3):28-41. (In Russ.)]

Coros negmatpos Poccun. @enepanbHble KIMHIYECKNE
PEKOMEH/ALVI 10 OKA3AHMI0 MENUIIMHCKON ITOMOIIN
HeTsIM C JeTCKMM LepebpaipHbIM mapaandom. — M.,
2013. [Soyuz pediatrov Rossii. Federal'nye klin-
icheskie rekomendatsii po okazaniyu meditsinskoy po-
moshchi detyam s detskim tserebralnym paralichom.
Moscow; 2013. (In Russ.)]

Bapanan JI.O. Jetckas HeBpomorus. — M., 1984. [Ba-
dalyan LO. Detskaya nevrologiya. Moscow; 1984.
(In Russ.)

YmuoB JI.B. Crmoco6bl omepaTuBHOW KOPpeKIUU
MOOMIBHOJ SKBMHO-IIAHO-BAJIbTYCHOI fedopManum
CTOII y JieTeil C AETCKUM LiepeOpasbHbIM HapajaidoM
(0630p nureparypsr) // TpaBMaTOnOrMs 1 OPTOLERUS
Poccun. - 2009. — Ne3. — C. 93-100. [Umnov DV.
The methods of the surgical correction of the mobile
equino-plano-valgus deformation feet in the children
with cerebral palsy: the crux of the matter according
to the literature data. Travmatologiia i ortopediia Ros-
sii. 2009;(3):93-100. (In Russ.)]

Bennet GC, Rang M, Jones D. Varus and valgus de-
formities of the foot in cerebral palsy. Dev Med Child
Neurol. 1982;24(4):499-503. doi: 10.1111/j.1469-
8749.1982.tb13656.x.

O’Connell PA, D’Souza L, Dudeney S, Stephens M.
Foot deformities in children with cerebral palsy. J Pe-
diatr Orthop. 1998;18(6):743-747.

Yoo WJ, Chung CY, Choi IH, et al. Calcaneal length-
ening for the planovalgus foot deformity in children
with cerebral palsy. ] Pediatr Orthop. 2005;25(6):781-
785. doi: 10.1097/01.bpo.0000184650.26852.37.

Bourelle S, Cottalorda J, Gautheron V, Chavri-
er Y. Extra-articular subtalar arthrodesis. A long-
term follow-up in patients with cerebral palsy.
] Bone Joint Surg Br. 2004;86(5):737-742. doi:
10.1302/0301-620X.86B5.14170.

. Evans D. Calcaneo-valgus deformity. J Bone Joint

Surg Br. 1975;57(3):270-278. doi: 10.1302/0301-620X.
57B3.270.

. Kwak YH, Park KB, Park HW, Kim HW. Use of al-

lograft in skeletally immature patients for calcaneal
neck lengthening osteotomy. Yonsei Med ]. 2008;
49(1):79-83. doi: 10.3349/ym;.2008.49.1.79.

m Pediatric Traumatology, Orthopaedics and Reconstructive Surgery. Volume 6.

Issue 4. 2018



JE 4R 183

ORIGINAL PAPERS

23

12.

13.

Mosca VS. Calcaneal lengthening for valgus deformity
of the hindfoot. Results in children who had severe,
symptomatic flatfoot and skewfoot. ] Bone Joint Surg
Am. 1995; 77(4):500-512.

Zorer G, Bagatur AE, Dogan A, Unlu T. Dennyson-
Fulford subtalar extra-articular arthrodesis in the

Information about the authors

14.

treatment of paralytic pes planovalgus and its value
in the alignment of the foot. Acta Orthop Traumatol
Turc. 2003;37(2):162-169.

Vedantam R, Capelli AM, Schoenecker PL. Subtalar
arthroereisis for the correction of planovalgus foot

in children with neuromuscular disorders. | Pediatr
Orthop. 1998;18(3):294-298.

Sergey A. Aleksandrov — MD, Orthopedic Trauma Physician of Federal Center of Traumatology, Orthopedics and
endoprosthesis Replacement, Cheboksary, Russia. E-mail: saleksandrov@orthoscheb.com.

Ayrat R. Syundyukov — MD, PhD, head of children’s traumatological and orthopedic Department of Federal Center of
Traumatology, Orthopedics and endoprosthesis replacement, Cheboksary, Russia. E-mail: asiundiukov@orthoscheb.com.

m Pediatric Traumatology, Orthopaedics and Reconstructive Surgery. Volume 6.

Issue 4. 2018



