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Background. Currently, cerebral palsy is the most common neuromuscular disease in the pediatric population. Spastic
forms of cerebral palsy are characterized by secondary musculoskeletal complications. They are corrected by the use of
assistive devices and, especially, orthoses, along with surgical treatment, botulinum toxin, and others.

Aim. The aim of this study was to assess the type and frequency dynamics of rehabilitation assistive devices in children
with spastic forms of cerebral palsy, depending on the level of the gross motor function of the patient.

Materials and methods. A prospective analysis was conducted by questioning 214 parents of children with spastic
forms of cerebral palsy who were treated for the period from 2017 to 2019. The patients were divided into five groups
according to the gross motor function classification (GMFCS). The statistical processing was performed using the
application package Statistica 10 and Microsoft Excel.

Results. Statistically significant differences in variances (p < 0.05) were obtained between the number of rehabilitation
assistive devices used in the anamnesis in the year before the questionnaire (period I) and assistive devices used in
the last six months before the questionnaire (period II). Repeatedly, patients used orthopedic shoes the most often,
and the trunk-hip-knee-ankle-foot orthoses the most rarely. We found five main causes groups of assistive device use
failure for children with cerebral palsy.
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Conclusion. Statistically significant differences in variances were obtained between the frequency of rehabilitation
assistive devices used in the anamnesis and during the last six months before the questionnaire was obtained. It has
been confirmed that patients used orthopedic shoes most regularly; of all functional orthoses, hip adductor orthosis
was used most often repeatedly, whereas the trunk-hip-knee-foot orthoses were the least common. Factors such as
a negative attitude of the child towards the orthosis, uncomfortable in life, the presence of construction errors of the
product, the absence of appropriate appointments in the individual rehabilitation and habilitation programs for the
patient, have led to the most frequent rejection of the reuse of the technical device for rehabilitation. At the same
time, positive or negative dynamics on the condition of the patient affected the regularity of the use of a technical

device for rehabilitation in only one in six patients.

Keywords: cerebral palsy; orthoses; spasticity; gross motor function; rehabilitation; contractures; rehabilitation; gross

motor function classification system; assistive devices.

AN LRGP RERE (CP) S B L & W
A ERER L] BRERNIZE NG
10004 &= )L A2, 623, 661 [1-3]. R
FERIGRRZIL, B S X5 UM
P, BOE LR AR R R (3, 4], EEE
R IRFE 2 — R 4k R MBIk 0E 1) - 1A
B BEEREATE (MR KA, tHRZ
Hritds, AT BEE N — N
H IE T BRI (5] DAY R B 1 o
WEIBREESI[6]. SMEEEHARFERIZ
PRI PR 2 B 1) 92 9 0 A 36 i PR e 114 A2 B
APolk BRI 7E iR B B RE AR F B,
FHERHEAS. EREENT, AT4IE
() AR, CRHRYEEZEW
BT HARE 55 =7 I WA 2 R HR
FB. WNEITMAERE, KREMHERNT
B KR A — T PR A ) SE AT 55, AT
(EFERE R — ) BRI, AMUASF=A4
B, M Hs&ES8E R RERAR
FEIE SRS, &R 24
Y, ARRDER., AR B AN E K
RS 1 1) 4 R 2 AT SRR T BT 3R 6 1 R

B K2 R4 3 1) AR 3 D BE/KF
PGB BER T (80 DL AR 2RV i
e R TP A P AR

MR 5T

55 A& R & 77k, BBV 6 1
214 5= 2= M B 5 1Y BB )L RO A BEAE WS A
2FN17%, HEWITE20174E 220 194F 1A [a] 3t

AFederal Scientific Center of Reha-
bilitation of the Disabled named
after G.A. AlbrechtBeFHSE K T HE L
IR W57 sh S B 529697 - P Bk
BH) N RESFIEGMFCS (T3 —Gross motor
function classification system) ¥4
T NEH. N T IHEREFATFEBA T
AL, WATE KB T ™
AN B — S THAANSE TTH . A A B gk
T TN T AR I 40 2 2 ff —
FELEW, FITHAREHAER NG H -
HERE6 A BITRIRS 2 BT BE i 1] 2 BL e Al
ATELRERS, &l H i 2858 1 A
ERZHIEN T, 8 LB K@ N LR AL
ERERARFBEIEH .

PEONRX I AR — &R 7, AT T
FZPF AT IR R F i AN % 5 AR 1 3h5is
BN E LHAETTIRE CAASCEER M EERTE)
R ERZ LE, BT THSEA

IR IES EHENKruskal -
Wallis#AT 4 it ¥r. € =mIEIsKH
M+ S FIEMARE R . TR
HTesaTam Yy, AP EHS
s, FTHEAKFBREEER, WU
BRI RN, s/ RAE R 37 =B
TR o K /R R 7 R 50 ke A e —
TCTR AR A SR AR SE G ih B 2
g 2 M [ e A R ZE MK p < 0. 05,
it EdE b FE K FStatistica 10f0Excel
S FH A

uNLBIIEE. BRI R ERSMN . SE8%E. 2. 2020



171

ORIGINAL PAPERS

9%

A8

J5ih

(%L °92) 96 %g "SF % 8% %E 12 %0 "0 %0 "0 1
000 "0 6 ST
(% "8%) €01 %0 '€9 %0 T %0 "SS %0 "2 %0 "0 I 8L IENC T
(%1 °G) 11 %Y L %S 9 %6 %3 g %9 ¢ 1
000 "0 109
(%1 °€T) 82 %8 P 1 %G F1 %I ¢l %L 91 %9 ¢ I WS L B SE¥ B
(%9 °¢) 2l %L ¢ %9 9 %S 6 %0 0 %9 ¢ 1
000 "0 2°19
(%S ¥1) 1€ % "L %T 91 %0 €2 %E "8 %T "L I W CHAH LB
(%L °LT) 8¢ %T "TT %G "G %0 8T %9 'S %0 "0 1
000 "0 ¢¢ee
(%9 °92) LS %e "¢E %L '8¢ %2 1€ %6 ¢l %0 "0 I PSS LT LR
(%9 °G) 21 %L ¢ %L 6 %07 '8 %00 "0 %00 "0 1
000 "0 L7CL
(%9 °02) ¥ %6 "GZ %0 "62 %Z 9% %e "8 %0 °0 I WS H NG 3 B
0 0! 0. 0. 0! 0
(%S '29) €£1 %0 €9 %L "65 %8 €L %0 "0S %1 LS 1
000 "0 €6z
(%9 °€8) 6L1 %g "G8 %S "Z8 %8 16 %9 08 % 1L I M LHRH B
(%€ °€) L %0 "0 %0 "0 %6 %9 'S %I L 1
000 "0 ¥ 9¢
(%T°G) 11 %0 "0 %0 "0 %2 "8 %e '8 %L 01 I 4 by 20 1
(%0 "98) ¥81 %G 18 %0 6. %G "88 %0 "00T %1 "Z8 1
000 "0 821
(%9 '86) T1% %0 "001 %2 "S6 %0 "001 %0 "00T %0 00T I FhAH A
o % AT Y ¢ SN ¥ SOdNO SNSRI 2 SN T SOdNo
fn P He 2 4
CATIA el T e i 1o
HLLES Kl <A NCBE I [(Z 20 5 T SOAND

L L0 s (] 5 5 Bkl L BL3e = e o 2 3
HfTTSE k18 SEL SOAND Rl

Issue 2. 2020

m Pediatric Traumatology, Orthopaedics and Reconstructive Surgery. Volume 8.



172 JRAR 13 ORIGINAL PAPERS
gZH B LR s B B B, RS T BRI 45

e 4 S iz sh I RS (GMFCS) 432
BT A B NS T] . MRIEX R4 A
28%1 (13.1%) GMFCS/K-F- M1, 364 (16.8%)
GMFCS/KF N2, 6141 (28.5%) GMFCS
KFER3, 624 (29.0%) GMFCSK K4,
2741 (12.6%) GMFCSA5. [k, EiCGMFCS
SR B R B E S, GMECS/KF N1
A5 EE R D Rl —En. P
FEWENS. 2 + 3.7%, 4% LA L)L H93%,
6% LA L 5 69%.

N2 FH R R BOR F BUI AR 3 1 T s
FERPERES B F B aiA T PR TR
REEHARTB FWJLE N S MNIZ 5] .
Writdt, Bileshin, T TR, M
FRIJER, T BRSO A L TR
MR, T BT EREs, TR
AR LBy as ik (=P pL BT 45D
[ e iy, Sca#uhsr (GLRBIATEHD . AN
A8 LR IRT- B4 i, &€ )
NI (R

Kruskal-Wallisih& Eon, o
DHAMSETTHAE M EE AR TR B EA
HZES (p=0.000),

9

T3, B 1 R R SR F BT L
RGN EAEE NE. AL,
X IR L IR T ) R SR T BOdtAT 13—
e EAEE T BRI R T e
BaEgiit 2B, HER T &R EEROR
FRAENZR (RD. U EahdRu
BI2F17R

gh R ORI, B AR i AR S A A5 R
WFIF T EER A T R Jet . 1258
TTHATR], XA TFE b 78 265 TRATR] i 4d B A
A RIN8TAITS% . 1E I RE T T 95 11 45
Fide,  EETT R OC T B e s 04T F AR
TERTA R 2 Hmn (67%) .
TEHEASTR Bl AN O 1T 4k 2480 i &5 11 B
FHWECE B A TR (5%39%) . 4441
F, HFL1epEs (527%) HEEAAM
R E RS —HH T N AR T 1 =
AL AT B8 . W B/ DR E AR T
B B N LA BRI B T — P By e A s -
TR A 1145 ) LB gk s iz 25 %,
EEITHRAET4)LE, H64%. XA
HoAth 44 Bh F B i) 0 Hr—BAT 28 AT AL,
v GLARBIATER) —Wan60% 1 5%
P )L E 2 A BT A A AL, 1Szt
BT 2% HA50%.

st
71 o
(N3 o a o

]]IIE}H5. ] <] o

=N 1 . 1
ol [ i B 41

s - j I o Wi
O ‘ I s B
0f ° 1o WY
B . . . . . w FRfH
1 2 3 4 5

GMFCS4=EKiz 2l Th e /K T
STHA: H (4; 214) =37.4829: p=0.00000
EIH: H (4; 214) =23.0673: p=0.0001

B 1. ISR EERARTE (MR HEE, WABRIZE)ThREGMECS A /K i & :
H—Kruskal-Wallistrift

uNLBIIEE. BRI R ERSMN . SE8%E. 2. 2020



>

JRA6 3L ORIGINAL PAPERS

173

i%

[ SrabBAT

BiER ESdirl
R LR

F 54 _E S,
T FRAET L B
TR et
LA AR
ek

o b

250 200 150 100 50 50

mE LA R E AR T B

o

160
o LUV P ST H AR T B

150 200 250

Bl 2. HUREIIEE REEARTB (MR IR Hras R

WATIAT T E VRN 8T, DS R R
i AT B4 A X e T B A4 02 B T RE 7K P
s, EREKM, ETAREEHART BT
flidy, EBEFIEEMLE KL, GMFCS/KF
RN2-30 ) LE R B ORFEAR (89%EL LA F) .
FEGMFCS/K -y 1R 3 () B8 2 vh i B A0 2 B
SAEHMHT TR (80%) . GMFCS 2-5
HBFHHERBOCTREE, HAPGMFCS 44
BEEGM AR TSRS RE (92%),
GMFCS 521 & 35 & & i A # o< 79 B T 2%
/b (33%) . TEHTERR T DhREHT 48 0 A
fr3ER -, KA A RS 3K B
FEMERFESE, IHFCROMFCS 3-44 1k
fERAIER . TN BRI KT 2% ol i
SRR EBOR Y. R =02 —HiE
FHGMFCS/K - N3-4, FE—EiEI R, GMFCS
KF N5, FEGMFCS 247, WH — 1
FHEUAE = sl BT 28 . B igsdas 2

45
40
35
e 30
25
g 20
&/ 15
10 6

5
o I

14
] I I

i WARDN xRl

FH A8 05 2 37 SIZ it S HE TS B 1) B I R
GMECS 1-24HMIGMECS  34H ) 5 42 i I i
JUF-HAIR, 235 96 7H160%.

TEGMFCS 57K~ A, B AF FH w57
w3 QLT MRS (T7%).

&R 5 TIAER T T R SR T BN 22
SAERTFENL (p<0.05), 51 T JLEMK
KA A R EARF BRI . IXTUE 552
B AE G I AR IE L S A Y ) ok
PATH . R TR 2 N dL (3D

) MR IR (6.0%);
2) i NIAS N B E A0 B A £ kR iR

R = kT R BOR T BUE T A i %
(9. 6%) ;

39

18

14
ZrRoL HWAERPE AUE

REER  BEEMOH RS 1 e AR FHEIAME
2R BRIl (TRHP)
i Z e FREEHAR
FBATATHE 3% SF A JE

3. BHEIELAEHESHARTFER (MR R E 545 :
TRHP—5 A\ /N N RO BEAL 2 Ok R 11

m Pediatric Traumatology, Orthopaedics and Reconstructive Surgery. Volume 8. Issue 2. 2020



174

JRAR 13 ORIGINAL PAPERS

%
20

15

10

ol

GMFCS 1 GMFCS 2
m A BORETR

B I 1 O

GMFCS 3

GMFCS 4 GMFCS 5

T N B N RS AL B A 25 % Jevt-41) (TRHP)
BRI T RRE SR T B (TMR) ARATHIE 3%

m R BT R A R

m ZIRDLI

m HE A A R AME

YAE

B4, 4B RS ATER (IMR) )5 4% B H 8K 3 T RE K E 4 A7 «
TRHP—73 A A N RS AR Lo 34t 2 e vl

3) TR HTE AR (14, 1%)

4) BRGSO : ek el (17.6%)
5) AMEETCIEAE HH A VG (38. 7%) 5
6) YA (14.0%) .

MBS [ He s vl LA T 2
(68. 4%) M KIELAE R R BORFEH)
JE R AR, 5570 Ao 2 e midid 2R s ) 20
AR, ZTRERSE, RRHR
tik.  HAITRHIRE], FHLEM B2 T
T NI 2 WAL o

HH AR~ E 4 7T LUE S, GMFCS 1-248
B B MR a4 R, B IAE DR
AP R AN FENANE . A HGMFCS 148
SIS P O TR 3 =F IR o
KIEITRIFE = 0T BE AR FBALA T
0%, TMEGMECS 24H%R¥%)LE T, BEH
AT BAE H AR i P A A 1 5 K] B
S5 ES AL, fEGMFCS 3f144Hrh, R4
[P RT e SR R E G N, M AEGMFCS 32+,

FE 28 7 F B R R 2 LB RS G, AE
GMFCS 42+, R R—&Bamiiga e T
JLEAE H & AFE A HRE AR FBAME
LA A S BRI HIE
hERS ) B —GMFCS S EEH T H &
Ji DRI G 1 R R T B 13
Bk T 32 U5 BT s B R R A6, il X m) 4
PR T B 15 BT VRGN VR, 3BT
DL I HA — S R, ok, AT
A F 92 9 1) 7 B 2 BEE SR A 8 M R T 2 1)
SRS IR IE = — B, B DL O TH AL
BRI 7800 T ff . &5 i B3 1] $240F
ST I e JER R AR AR 1 DY o r
6] R G | B 5 12 Bl S ) 0 =5 T 48
H UG TGMFCS34 i35, FEGMFCSHEK i3
I8 B KE

Hk, XEEME, FildHiEaan
— /™ R 2R A MM AR ) L 0 B
. “FmE, HEAGMFCS1-44 1 &%
A BEH, 90%Hik 7 I LE iz 3 K B A UK
(I 17, TIEA5%GMECS5Z & LI & K%
WL BN R I 2h 2, X B AR ez fth Al
(2= ST EHL

uNLBIIEE. BRI R ERSMN . SE8%E. 2. 2020



JRAR 183 ORIGINAL PAPERS

175

wie

T FSCHER T, AL RSO Tt
FURE 8 R B R R BOR T BUIE SR AR B
BEMEP R A RNE8-10] . [FIR, AT
BB R DUEART KT 3 M1 B AN A
ARSI, DL BB e B 45
JERI BT FL . IR S AT RO R [ F 24
sy, WIS, PO F— A a e
WHFHIR N, 16T7 AR R A2 A2
PRI BoR TR, 12 e R H A .
RlE, WFFCIXEER B B M SR B,
FEVHAE AL /N LI e S8 3 R AP
TERI L EZ R R

BT R E R ER, KEHEFHIERRF
Br#e (99%), M RKZEEE (87%)
e EEMHH. NRIMNTKAERE,
e T BE () IX PP AR E 2 A6 2 T IR ER OGS
KPR 5 B 22 8 R T 1 = AR, 9 H
ANE T B ST, # B e,
BN, 73 B e AL i R A I D 1) ST
HEEESENLE, HAHAEEFHEEDN
MR R, 5 SR R I T R AR R A
rEER., SHEN, KEMHRY,
F B R XX LR R B o AR A
BT AT IR THRFIE L1, 12] 6

5T HAEE A 8 3% ) JL A FH A& R L 1A
e, X5 E AR N KT
X P 2 TE T ORE R R v A R 2
Pa—2[13-16] . FANEA KL T J
B S 2 A5 FH 1) 8 285 0 BB 35 X6 e R I A5 B 1Y
W MIEHRANER, FHWUS—
(1) 15 2 T = T[] ) 4 2 48 4 4 B % i
[, GMFCS 1408 JLIE4e%3% (28.6%),
MGMFCS 320 JL—5/> (8.2%) .

EIMALTH (27%) B8 & e 5
iy, Hrpe1%E g BEE M ZH TS,
XARFTE T AR s e s . EIRA
R, XA B HAANFEIKF AR IE D)

140

120 o
100

80
m

. 60 " 5
%
40 °

20 D I% ]

0

-20 ; ; : : 5
GMFCS &= FRIZ ) D REAKF-
o Lk
025-75%
T E ARG
o Mt i)
* A R
B 5o xR 28 14 o e )L 36 5 FH B R BOR T B F
dHeFi

IR EE R I A RAEE HEBN. 51
EGMFCS 3-54H, A =/rz—MEFEEH
INREMEFF I 2%, TGMECS 44 & )| & ffi
R (51%) . WMREKATUL, XFER
BT BRI VA AR AL, Rl TE R T
KRR (A2 XY, fERmEAE A KM
ENE, fEARZ E IR E . BrLL,
R AEXX 22 i R 2, K. A. Semenovaft
I U, TR BT A IR N G
TN (17] . SbER, BRATRI,
AT T ER A B 1 s i 1R R AR
THds (=BT SS) FEEMHH
B (27%) BEFK. ERANEKR, Lid
TR S T ACREIIERE, T HAE LR
R, 2RI DhRER H AT T E
2, K, GMRCS7KER2-51 3 {5 F
AR B . GMECS  24H FG54H H 3%
JUT 58 95 4 F O IR L3 IR 2% (il
SNOAI3. T%), TEGMFCS 3f44Hr, =
93 22— W IR = A BT 48
MRHE AT, IX 5 2% B AT AR i 3
Jir PRI H 2B 3w A AN DL R LEE X %
S TN

m Pediatric Traumatology, Orthopaedics and Reconstructive Surgery. Volume 8. Issue 2. 2020



176

JRAR 13 ORIGINAL PAPERS

TES T SR, B TR E Al
LR R KR EA, JUF A RIAEA
T =P AT BRAE N P £ 3 A6 9T
FIER M EE. SIFER, FRATAKI T
2 R TAEH IR B B A o 3 B Y
W E (F—hip abductor brace/orthosis
SWASH orthosis). #7532 EERHTE
ZEXTHE AR, FEEETFARIBYT
/s AR 1Y [18-20] . #R1fT, FATIE
B R IATART S T-HF T 2856 0 91 1) 52 M) LA
FO SCHERS BRI 5T, DL R A R)
i H AR TS B REYE . JLE X R
FOE AR BRI A S5 T 1) S it

a3 A 13%FN 5% 1w s 1 TR ¢
TR N R 2RI, X2 AT ThRE R T 2
BAKKITE R . SULFER, RA40%0) HE =
BAEH. SAMETZ, EGMFCS/KFH
ARIBHIZE A, dkfil RS TTE B  BR
. TR FGESS T BT
REBHEFEAI 2 KRN F A8, BIfE
SEEE . RN T, BRI 2
[Py FE % 5 [ 40 SRk A s B 2 AN [
TERZHOCHRA, VR DA S 1
BoCT A% (AFO. GRAFO. leaf-spring
AFO%5) 1F NGMFCS1-34% f4 i 5 T e
[R5 8% [8-10, 21-22] .

MGMFCS3ZZH G T & T, JLTFH
— YT B SR L AT AR (T
XD o XY S E A STk I FE b A
FTAFE[23]. $ralth, WRIET. Gericke
S [ 24 FIWE ST, XoFT-GMFCS 7K 415 ) fivi
g S AE ST BT R A B R . AR
FOIIN,  46%1) BB 10 58 LA H S sCBh T 48
JatE Ak S E B e A1, ARPEBushE A [25] A0
Lyons[26] ik, AIfeR R 5 H A7
AT 28 06T £ ) A T e CER AN & D
FHxR, RIFREE (TR 2 EZTH
R A AR SR R, XS B 4
RFBEIFEM) . A, Lyons® A [26]
INA, SLAEATER T L E SR R A & B

BRI ZE RGN, AT B 45
BUERY R Rl . b PR 3L AT
AR T 25 T BRI AR B Y
MR, KEHTHCHEES], KR E W
FAR SR SL A BIAT 2 . RE ik,
FEIRATIANVE 2 A1 FE A 25 O R [27-29]
(WY b3 GLanTds) 2%
EEWHBG 22— R, Fraix et
FAR R EUA, AT LS R SR T B
R IR A e B AN 4H 2k AR TR 5

&t

FERERT—F O ERT6 N, EHE
HRARTBRRBAAESG T LA EE TR,
BE AL AR AR ThRER P
e, WOCTIVEASRE W EEMM, T
FB AR T = 43 A B AT 45 A5 A0 B i
B2 B R S BOR T B i LA 2 L3
KR HIHRS I, KEEWAE, HEAER
TR, R AR AR AL B 2 K R
TR EAE AL SHER, JEN
oW BE AR LR E KBS
i ¥ B SRR T B i A FH R

IR
BERE. &,

AR (EE AR SCE R RRTT
HIANAFAE I S B 7E R 2 o R

RHEEE., CHZE LSRR IX I
s=Federal Scientific Center of Reha-
bilitation of the Disabled named
after G.A. AlbrechtBCFSE K PE N K
57 SRS W (20194E9 H 24 H 51510
A, FERIRERE S s AR
AT, B MEARAENEEL TRESYS
WA A HER.

uNLBIIEE. BRI R ERSMN . SE8%E. 2. 2020



JRAR 183 ORIGINAL PAPERS

177

YE&E TTIR

E. I. Dzhomardli — 5T F 5T BRAE & Al
wit, WGRIEEG, TR IS aE Fl AL B,
SRR AT, AR, LRI
At J5 ) g

A. A. Kolcov — %51 BF 50 B9 HE & A
Wi, MERER, ER P B %
1 9 45

FIT AT A 3 #8 6F 3C 8 (R BIF 78 M AE 6 {8 H
T ERTTHR, AE AR AT B 5 F HEHE T B
A

References

1. Bar-On L, Aertbelien E, Molenaers G, Desloovere K.
Muscle activation patterns when passively stretching
spastic lower limb muscles of children with cerebral
palsy. PLoS One. 2014;9(3):€91759. https://doi.
org/10.1371/journal.pone.0091759.

2. Flemban A, Elsayed W. Effect of combined rehabilita-
tion program with botulinum toxin type A injections
on gross motor function scores in children with spas-
tic cerebral palsy. J Phys Ther Sci. 2018;30(7):902-905.
https://doi.org/10.1589/jpts.30.902.

3. Zhou JY, Lowe E, Cahill-Rowley K, et al. Influence of
impaired selective motor control on gait in children
with cerebral palsy. J Child Orthop. 2019;13(1):73-81.
https://doi.org/10.1302/1863-2548.13.180013.

4. Munger ME, Chen BP, MacWilliams BA, et al. Com-
paring the effects of two spasticity management stra-
tegies on the long-term outcomes of individuals with
bilateral spastic cerebral palsy: a multicentre cohort
study protocol. BMJ Open. 2019;9(6):e027486. https://
doi.org/10.1136/bmjopen-2018-027486.

5. Church C, Lennon N, Alton R, et al. Longitudinal
change in foot posture in children with cerebral pal-
sy. J Child Orthop. 2017;11(3):229-236. https://doi.
org/10.1302/1863-2548.11.160197.

6. Zhang H, Huo H, Hao Z, et al. Effect of appropriate
assistive device on rehabilitation of children with cere-
bral palsy under ICF framework. Int J Clin Exp Med.
2018;11(11):12259-12263.

7. Palisano R, Rosenbaum P, Walter S, et al. Develop-
ment and reliability of a system to classify gross mo-
tor function in children with cerebral palsy. Dev
Med Child Neurol. 1997;39(4):214-223. https://doi.
org/10.1111/j.1469-8749.1997.tb07414.x.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Contini BG, Bergamini E, Alvini M, et al. A wear-
able gait analysis protocol to support the choice of
the appropriate ankle-foot orthosis: A comparative
assessment in children with cerebral palsy. Clin Bio-
mech (Bristol, Avon). 2019;70:177-185. https://doi.
org/10.1016/j.clinbiomech.2019.08.009.

Totah D, Menon M, Jones-Hershinow C, et al. The im-
pact of ankle-foot orthosis stiffness on gait: A systema-
tic literature review. Gait Posture. 2019;69:101-111.
https://doi.org/10.1016/j.gaitpost.2019.01.020.

Ries AJ, Schwartz MH. Ground reaction and solid
ankle-foot orthoses are equivalent for the correction
of crouch gait in children with cerebral palsy. Dev
Med Child Neurol. 2019;61(2):219-225. https://doi.
org/10.1111/dmcn.13999.

benosa JI.A., bexx H.B., 3axoxas T.C., u gp. Texno-
JOrMyecKue pelleHUs MPOEeKTUPOBAHMA OPTOMEeAM-
4ecKoit 00yBM C yueToM OMOMEeXaHMKMU ABIDKEHUIT //
BecTHuk TexHomormdeckoro yHmpepcurera. — 2015. —
T. 18. - Ne 5. - C. 112-114. [Belova LA, Bekk NV,
Zakhodzhaya TS. Tekhnologicheskie resheniya proek-
tirovaniya ortopedicheskoy obuvi s uchetom biome-
khaniki dvizheniy. Vestnik tekhnologicheskogo univer-
siteta. 2015;18(5):112-114. (In Russ.)]

Lapina T, Bekk N, Belova L. Features customization
of orthopedic shoes for children with cerebral palsy.
Theoretical & Applied Science. 2018;68(12):117-121.
https://doi.org/10.15863/tas.2018.12.68.21.

Tardieu C, Lespargot A, Tabary C, Bret MD. For how long
must the soleus muscle be stretched each day to prevent
contracture? Dev Med Child Neurol. 1988;30(1):3-10.
https://doi.org/10.1111/j.1469-8749.1988.tb04720.x.

Molenaers G, Desloovere K, De Cat J, et al. Single
event multilevel botulinum toxin type A treatment
and surgery: similarities and differences. Eur ] Neurol.
2001;8 Suppl 5:88-97. https://doi.org/10.1046/j.1468-
1331.2001.00041.x.

Gage JR. The treatment of gait problems in cerebral
palsy. Cambridge: Cambridge University Press; 2004.
P. 423.

Desloovere K, Molenaers G, De Cat J, et al. Motor
function following multilevel botulinum toxin type A
treatment in children with cerebral palsy. Dev Med
Child Neurol. 2007;49(1):56-61. https://doi.org/10.1017/
s001216220700014x.x.

CemenoBa K.A. JleyeHne OBUTATeTbHBIX PacCTPONCTB
[Py HETCKUX LepebpanpHbIX mapannyax. — M.: Me-
ounuHa, 1976. — 185 c. [Semenova KA. Leche-
nie dvigatel'nykh rasstroystv pri detskikh tserebral’-
nykh paralichakh. Moscow: Meditsina; 1976. 185 p.
(In Russ.)]

Willoughby K, Ang SG, Thomason P, Graham HK.
The impact of botulinum toxin A and abduction bracing
on long-term hip development in children with cerebral

m Pediatric Traumatology, Orthopaedics and Reconstructive Surgery. Volume 8. Issue 2. 2020



178

JRAR 13 ORIGINAL PAPERS

19.

20.

21.

22.

23.

palsy. Dev Med Child Neurol. 2012;54(8):743-747.
https://doi.org/10.1111/j.1469-8749.2012.04340.x.

Shore BJ, Yu X, Desai S, et al. Adductor surgery
to prevent hip displacement in children with ce-
rebral palsy: the predictive role of the Gross Mo-
tor Function Classification System. J Bone Joint Surg
Am. 2012;94(4):326-334. https://doi.org/10.2106/
JBJS.J.02003.

Kusumoto Y, Matsuda T, Fujii K, et al. Effects of an
underwear-type hip abduction orthosis on sitting ba-
lance and sit-to-stand activities in children with spastic
cerebral palsy. ] Phys Ther Sci. 2018;30(10):1301-1304.
https://doi.org/10.1589/jpts.30.1301.

Bennett BC, Russell SD, Abel ME The effects of ankle
foot orthoses on energy recovery and work during gait
in children with cerebral palsy. Clin Biomech (Bristol,
Avon). 2012;27(3):287-291. https://doi.org/10.1016/
j.clinbiomech.2011.09.005.

Rha DW, Kim DJ, Park ES. Effect of hinged ankle-
foot orthoses on standing balance control in chil-
dren with bilateral spastic cerebral palsy. Yonsei
Med ]. 2010;51(5):746-752. https://doi.org/10.3349/
ymj.2010.51.5.746.

Goodwin J, Colver A, Basu A, et al. Understanding
frames: A UK survey of parents and professionals re-
garding the use of standing frames for children with ce-

Information about the authors

24.

25.

26.

27.

28.

29.

rebral palsy. Child Care Health Dev. 2018;44(2):195-202.
https://doi.org/10.1111/cch.12505.

Gericke T. Postural management for children with
cerebral palsy: consensus statement. Dev Med Child
Neurol. 2006;48(4):244. https://doi.org/10.1017/
S0012162206000685.

Bush S, Daniels N, Caulton J, et al. Guidance on assis-
ted standing for children with cerebral palsy. APCP
Journal. 20105(2):3-10.

Lyons EA, Jones DE, Swallow VM, Chandler C.
An exploration of comfort and discomfort amongst
children and young people with intellectual disabili-
ties who depend on postural management equipment.
J Appl Res Intellect Disabil. 2017;30(4):727-742. https://
doi.org/10.1111/jar.12267.

Hill S, Goldsmith L. Mobility, posture and comfort.
Oxford: Wiley-Blackwell; 2009. P. 328-347.

Palisano RJ, Shimmell L], Stewart D, et al. Mobility
experiences of adolescents with cerebral palsy. Phys
Occup Ther Pediatr. 2009;29(2):133-153. https://doi.
org/10.1080/01942630902784746.

Pountney TE, Mandy A, Green E, Gard PR. Hip sub-
luxation and dislocation in cerebral palsy — a prospec-
tive study on the effectiveness of postural management
programmes. Physiother Res Int. 2009;14(2):116-127.
https://doi.org/10.1002/pri.434.

Andrey A. Koltsov* — MD, PhD, orthopedic surgeon, the Chief of First Orthopedic Department Childrens, Federal
Scientific Center of Rehabilitation of the Disabled named after G.A. Albrecht. Saint Petersburg, Russia. https://orcid.

org/

0000-0002-0862-8826. E-mail: katandr2007@yandex.ru.

Elnur I. Dzhomardly — MD, orthopedic surgeon, PhD student, Federal Scientific Center of Rehabilitation of the
Disabled named after G.A. Albrecht, Saint Petersburg, Russia. https://orcid.org/0000-0002-0281-3262. SPIN-code: 5853-
0260. E-mail: mamedov.ie@yandex.ru.

| N

JLEMG2E . BREE RS H8. 2. 2020



	Nonunion of the bone fragments during total hip replacement with T. Paavilainen osteotomy — 
causes of failure?
	Bone mineral density in children with cerebral palsy and spina bifida treated with ibandronate
	Flatfoot or not: subjective perception of the height of the feet arch among orthopedists
	Analysis of type and frequency dynamics of rehabilitation assistive devices in children with cerebral palsy
	Neurophysiological signals for estimation of the result of latissimus dorsii muscle transfer to biceps brachii in patients with arthrogryposis
	Surgical management of Neuromuscular Scoliosis: approaches, pitfalls and outcomes
	Possibilities of using of allogeneic mesenchymal stem cells and wound dressings of aliphatic copolyamide in microautodermoplasty
	Plastic surgery of extensive soft tissue defects of the lower leg in children with the use of a parotid flap after its pre-fabrication with tissue expanders (preliminary report)
	Traumatic bilateral posterior hip dislocation in children. A 12 years follow up case report
	Anterior elbow fracture dislocation 
with ulnar nerve palsy in a six-year-old child
	Prospects of hydroxyapatite-based nanomaterials application synthesized by layer-by-layer method for pediatric traumatology and orthopedics
	Walking biometry in children with cerebral palsy before and after robotic mechanotherapy


	Нарушение консолидации костных фрагментов при эндопротезировании тазобедренного сустава с остеотомией по T. Paavilainen — причины неудач?
	Перспективы применения наноматериалов на основе гидроксиапатита, созданных в условиях послойной химической сборки, в травматологии и ортопедии детского возраста
	Травматический двусторонний задний вывих бедра у детей. Описание клинического случая с 12-летним наблюдением
	Передний переломовывих в локтевом суставе с параличом локтевого нерва у ребенка 6 лет
	Пластика обширных мягкотканных дефектов голени у детей с использованием окололопаточного лоскута после его префабрикации тканевыми экспандерами (предварительное сообщение)
	Плоскостопие или нет: субъективное восприятие высоты свода стоп среди врачей-ортопедов
	Анализ динамики типов технических средств реабилитации и частоты их использования у пациентов с детским церебральным параличом
	Биометрия ходьбы у детей с церебральным параличом до и после роботизированной механотерапии
	Нейрофизиологические корреляты для оценки результата транспозиции широчайшей мышцы спины в позицию двуглавой мышцы плеча у больных артрогрипозом
	Хирургическое лечение нервно-мышечного сколиоза: доступы, трудности и результаты
	Динамика среднесрочных показателей остеоденситометрии у пациентов с детским церебральным параличом и spina bifida, получавших терапию ибандроновой кислотой
	Возможности применения аллогенных мезенхимальных стволовых клеток и раневых покрытий на основе алифатического сополиамида при микроаутодермопластике


