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Background. Bisphosphonates have become a common method for the prevention and treatment of osteoporosis in
children with neuromuscular diseases.

Aim. The aim of this study was to assess the mid-term changes of bone mineral density in patients with cerebral palsy
and spina bifida treated with ibandronic acid.

Materials and methods. Thirty-four patients were examined and treated: 19 children with cerebral palsy
(GMECS levels III-1V) and 15 children with spina bifida (thoracic and upper lumbar neurosegmental levels), mean
age 9.8 + 2.9 years. Ibandronic acid was administered to all patients (3 consecutive intravenous infusions, 0.1 mg/kg
every 3-4 months). The assessment of bone mineral density was performed using dual-energy X-ray absorptiometry.
Results. The Z-score increased from -2.55 to -2.1 (total body less head), and from -2.7 to -1.65 (lumbar spine).
Improvement of the Z-score for the lumbar spine was noted after the first infusion, and for the whole body after the
first two infusions.

Conclusion. Ibandronic acid infusions improved the bone mineral density in children with cerebral palsy and spina
bifida for both the whole body and the lumbar spine. Given the data obtained, weight-bearing exercises can be
recommended three months after the first infusion, and dynamic exercises can be performed, preferably after six
months.
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LR, BAMENABIRKJLE S HIR 0y KRR, TSR
J R PR RE (2 W AR T ORI 32 BT 353, XA RISFRIBCR], A 55
[1, 2] WANRFEABHESEEAETERE, TIEEE SR IUNA . SA Ll

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



130

JRAR 13 ORIGINAL PAPERS

PRI 75 1) ) L B 1) 2 3 5 B 52 B8 5 O A A
FR) 7T ST, o B M T A XU 48
R VEEOR, FARTIRI XSS M, LA
Fowia Ty WE ) LER G EIr IR RetE. A
(P AE, B B A RE AR 5 I RRE A XU B3¢
5 PR A2 e PR 2 DL i 7™ B 14 0 48 UL IR) 9 975 1)
JLE . F b, B 5 g A hE 78 B P R
BEPRFRIUEANPE, AEEECIED
(GMFCS TV-VIKF), TfEfEA B CEiE &
HAHIBTT  WAKEER ) 13 R I
N3, 4] FFERIG MRS A T AR
B HREAAE R B T A2
Oy 52, LB A B E A A IS Bl
5 15— E o R b A o 22795 B K P [B] S
BrHANAN, XEHEEH, ELHFELH B LR
FERRE, B2 KIBETF AT, l4n
AT EEFANERELZIEN KR E,
SER)E B K, 5 ECE R E
G

et A LHERE, AMIREF A —
P 7 RS HIX R EE, EHERE
230, VAR BT $E LR 7 VR A R RN 2
M. RE M EHIE3 N E % EA
s [6]. HECRHABIBT HiEAH
Hl5F)s ARERE G A= 4EARD7] .
AERKWER. BAENYEAE RKKE[8].
Fehlings% N [9]HiE, 7EMifESE & &
P HAE IR, 4EAR R DANES A] DL s R
B, AEN NIRRT TR A T I ROR
AR BT LE S R B RE R AT BE
Pt s s /> 7 [10]

Y4 bk, TR XS AR IR YR YA
CPLR AR R LM ED PPl A H L
RS ML) . ™5 e ) L2
5 P55 N B D 9 A P RN B AR e T 2R A
B GREA . € S 3EAN 2 5)
AE A AFALE

F20004E LK, AT HT— BT
B R A 0 R R 2 — R 2

AR, ARYEBERR I & B — e 3.
NAZFE R, 5 A OUBSER S 57— 4,
PR T 185 DL R MO A v M & WOE
B, KRR RSB R
. [ESERNE, XPPRHIERZ R
INE KA E#AAE . R, S REE
s, AR, YRR JLEZ
e . SCHRE R FRATHI B A A 2R T 1%
IR R A B A R B P B R &
Hl12].

FEXUBRIR Fh 6 T 3], X e e UL AL
B 5 s KW 70K 2 BRI A
IRIT IR VRN EE (13, 14]. IR
FERWIATT T a6 LAE Ja 2 EE I B AR E ) 3 7&
AALL15] . AP HISCHR, A TRAA B
] GRITHR ) JLEFEERL
ENASHIWETC. AT, XSG XS T
B R EAAAEZ W A LA DA TR 5 18
NGB U AT D[ o R gIX L
BAEENAR R, N, R
TS5, BATEBCE VI AL
AREARARENER),  RIIE SIS s T B R
il PEIX AN TR) AT REH AT 101 o o P F) 1
I

B R HIE B LR IR V6 7 10 e A 5 A 2
L i E I ES

MH 575

I ORE M B 9T B 5 34 44 4 4 o W T
HYEBEIG Sh i B . A FE 194 K
JFRJE % (GMPCS  TTT-TVZR) Fl154 12 W
AR )L o HE R b A A 22 7 B
KFD o

NIEARHEN B DAEAE L R AR 3
o EPEMEZIRE. 0;

o JHIRIBITHT —ERERKE B REEE T

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



JRA6 3L ORIGINAL PAPERS

131

o BRI BT REUN B AR B AR UL L
B I IEACE R

o SEFUHIAEA ORI PR SR BIE o

BT, BAVERH AP PEBEER (Bon-
viva), ®3-4PMHFIANTEE 1250
(RRFNE—227) . EFEZAYH R
REE TR CRANRTT B SR ) .

b Ak, AR R R AT, B BRI R X
N BB DL RO A e 4 A R L 3R

11 T > S S e o S VS 7 A i
&R AT, MEBELLI00 ZTH/ /N
T o

B — R SRR 9.8 £ 2,95
B AL 5 R VAl A O RE BB XD TR
WORAE FHLunar  prodigy XOUME FEAL
(GE Medical Systems, FE). 7#f
B s Ry, WRiEeEgmEElsE, %E
A, ANEFELE (Total body
Less head, TBLH) FIfE# (Lumbar
Spine, LS).

I AR AR B — IR AT AT 0, DA
TEBE fa R — R AT AT I . Rk, 7B
WEFCHEZE N, 340 B 3T T 124046 £,
P AT 73k A, 226 B AT T
4T A . AT RIBEREIE %, BATEE I
B] () 18] B 48 8 i 5 i TRl bd . 3 i
(BB (R N3N A (FEsE b, KRN
3.3 HD, B, k. EIR. B
UERIAIRE N3N H . 640 H . 9N H 205,

MO EEIS ] (SR — A A B B Je — IRk
EREFE] A RS ) N9.3 £ 1.81H (w/MA
TNHDY mE2—1410H)o

gt Fdm Ab BT VA e S A T AN
SIS B -4 3 Fabm 0 A7 R IEZS 1 204
K HShapiro-Wilkf& 36 )& ds Ab PR 45 R HA
FirFREEER, FEESSM, FHX
HAESHHEN . RHVilcoxonf 5254 br
EVPAL 5 2 B B AE VR T A R B B AR 4L .
R, FEARPNEITH B, &4 AR
F0f (FEI5X) o EXMIFHLT, AHRTAT
—Pr B AL EE, ZERHEAKF IR BRI N2
PER, ER—ZhnfEK PR EFA, —3
P -RE R . MR EFEHNZERA S
¥R, p<0.05,

SR

RIL Y TIRT7 20 Bods 5 MEAMEZ b
(R PEGT ) FRFRIEE

MERS AT DA 1 EdE BoR, 4 B A
HEZAMEERIAE R AR5 (A8 A1pg
SAEBEIE RSN ONF2.0), 7EM%2
B BT OGE . eAk, FEHEZARHE B 3G N
tbe 5 HERE (25 M-2. 558 n%-2. 1,
JEME -2, T8N %] -1.65) . [HEFEE
e, 3IMHEHE—REEE, =894
IARETC AR AL, A [F] — Fa br BH B 0638
RS Z IR AT (RIT B RE6NHD,
JEAE X S Z e bR AL B a8 21,9, BIIE

1

YT P B A S REHEZ AR HE R $E bR (RISt *

B WY il A st Wi

Tk VY 73z % Tk VY 73-fir %

1677 i DU 737 2 34 -2.55 —2.1; -3.2 -2.7 -2.08; -3.4
IS 34 ~2.55 -1.98; 3.1 2.1 1.6; 3.0
5 miUs 34 -2.2 -1.78; 2.7 -1.9 -1.4; -2.83
B=RUS 22 -2.1 -1.53; -2.82 -1.65 -1.1; -2.83

m Pediatric Traumatology, Orthopaedics and Reconstructive Surgery.

Volume 8. Issue 2.

2020




132 JR U618 3L ORIGINAL PAPERS
0 0 —
-1 I = -1
-9 _—
-9 [
2 E -3
N N
-3
-4
4 - 5 — == .8
—= — o
-5 T T T —6 ? T T

T
Wi CAET 2R U

e

Eomeyi¢ )

iE]

5 = I
WG

B 1. B SRR B B s & bniE

HAIR, 5B = R AR AR BTG

B (8 K2 (B 75 HE K ST

ISP YINNE-€ /TP

REAEF S (P g0 mahdsd
WL 2] R & 5, BN 1 PRl X
B 7 br HE A A AE AL FRBY B A, JRAT

T
WWCART SR R LkE =K

e WG WG
B 2. MEHEZARAECEIRTT B BURIZh /15

XHWilcoxonfif 5 BR KA 56 i) R AR HEAT T
e Ko TR S IRIX ALK
HresiRs

HI R 2B R AT DL Y, AP B e &
SEEE (ZhrE) MR, 5 =K
SHE, ZhsiEtRRE N T, E5RETJLANEY B

2
TRTT B B A B 25 P I P 2 HE S5 21 #
6158 Fr FA 1 VEFL Wik X
£ Sl MEE ()
BT R 58— S 24 6 4 p<0.001
BT R 58 RS 30 2 2 p<0.001
YBIT T2 = s 19 3 0 p<0.001
TE 55— YRS — R 2 1] 21 4 9 p<0.001
FE— AN = Ui 2 1A] 17 4 1 p=0.001
TE RN = IS 2 1A 16 4 2 p=0.001
# 3
TR I B 25 5 W 52 P Z bR e S5 2
=¥ =3 AN
RIT -3 — s 27 7 0 p=0.001
TBIT RT3 s 31 2 1 p<0.001
BITHT- 36 =S 19 3 0 p<0.001
TE R — ORI B — IS 2 1A 26 7 1 p<0.001
T 5 — UORN 5 = WS 2 ) 17 5 0 p=0.005
TE RS = I 2 (8] 13 6 3 p=0.098
m LA, BRRE R ERAM. 8%, H2W. 2020



JRAR 183 ORIGINAL PAPERS

133

FEABHE . FR, SREGE, ZhESH
ZIERFE G ¥ ER (p<0.05),

N T IR TT M BOREAMEZ AR T AR AL 1Y) B
EE, BATHEFE T Wilcoxon 5 S5 LR AT L0 1)
B IiFERR (£3).

MERSEHE T LAE H, 18— )E .,
FHPE S A D Z bR A BT &, 7R3 X
MG s R KE. 525 7hdErELL,
2R AN 3BT I S B AR T AT 22 5+
(p=0.098), HEVIUGIEFRFAL, X—H
Bl A .

Wi

BRI AEAE L A 2 LA (R ST
IR — A B2 BIRILEVE 22 07 T ¥ A S R )
o ISR IR BB U AME V6T LM
FROMIERN RGN IREFE T,
SN W TE], CRUEESFI4E A ZKDIER N,
IR R 23 e/ N R AR L
ESE 3 & NN I ESE R T EATE /e eey
REEHREMA R, T2 PR,
BIHATIE, SRS R ESR A T2
FIfEE. 2RI, REHOCRAAR ERALLK
VEI, YR TT RORBT TR KREE B RR 17
A A R A S, it e 19 TR B
Wk SR, BIAEAGE X ERE, B RHR
E B AT BEE B SR R 55— SE
HEEG (PRI SRS E. R
DU, N T IEIEIXEEARHE, A7 AR A
IR IREEA B B i A GR Y

B AR LIE R IR A 2 1
AR X0 35 o 1 g A A AR
BAE, AR RS R 2R R,
HHREML ST 5] RS RS T AR T IS
DA Ko ORI RE R AE B IE T
ARJ5, IRRBEAN AL 2 R D2 4 AT Ji
M . SRR H MR RS

H, RFMIIRREA e R VA =ik
JRATSMNI R M e A X B IR 3R AE SR P
[z e, HENMAAAET AN IR
AR AT AT 2 ) L3 F) o P B A 1
ELHERERG . SR1, ERTATEOLR, X
AN E N — e IR A

KT ZBRIR TR Va7 I R 2 T Bh A
R SR RHEE R AR . HoAr, [8]
KRBT —WEXRESNT, ZEESNTIMEE
TE20154E5 H R REH R, HA YT 5
o FH 2% R VR VPAS T B IR R X H e
YIUE R . TERTA TR, BEER
ERIRIT 5 EHE I Z bR UER it 22 B2 s
HendersonZ§ AN [13] 34T T — Tl HL
ME 2R BT R 64 BB Rk
TEST WK SRR AN« ZAnUE RIS A TE L N
-3.4%-2.2 (p=0.005). Bachrach
SEN D14 X745 5 ik AR S mA K B R B 1 £
F AT T 90 ) X [m] A A AT ZbR v
~4. 0% K-2.8 (p=0.03), Plotkin
22 N 151 4E —TOUHT BE M 9 5 BRI 7 (e flik
FEST MK BN B, W B Z A5 UE
~3. 8 E 2.3 (p<0.01)., — Il
S} FERTRE MR 7T (2641 1 AR B s £5)
IAE = R BLE 2 MN-3. 458 & 3 -2. 4
(p<0.001) [16].

20174F (4] B 5T 3 B 1 101452 52 HUmiiei 24
Ve T WY B M (RRPEGMECS V4R i
R . BT B AN IE, RE3-41HAE
LIFMKIBERREN (0.5-1.0 =5/ AT /K,
BEE2R) o VEFE MR AEEAT T VRA,
45 RN HUGERR 4. 228 = #-2. 61,
XTI — AR RN T IRIRR LA
R 25 & 0E R (Angel  MannZi &1,
Lee, Dandy-Walker, Lennox—GastautZg),
XL BB T HURNIGIT . — R, Zh5
AR AT bR AT e EAH O

R BB 0 B R
D66 L R T . 7 RO 0 R

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



134

JRAR 13 ORIGINAL PAPERS

MIABEAEIX — 5 A 4518 . EA
WEFCRIHEZR Y, AT I = E S S 7
YRR, TRIRE3AS H o IR TR 82 M 1 5 R Y
BRI EAT R RERE HAE I Bnormff1 e /N
FHebr (Z-hriE-2.0) . SR, FHREL LM
TP FEAMA R Jm B0 S AT Rk

ZJCEEN], fE xR A L E B AR
HE, WiELunar prodigy#EXI10% L&
AT 4 B N E A R T2 AN BN
0. 1458 B, ZcfZ 0. 165 R [17] . ARYE
CPAFY 2.6. 1. 758-99 ( H B 45 5,
AT . ST EbRE (RSS-99) 7EAE
AR, A NRIEEP, RIS SGES
A&, AN AR 0 30

Pt RIERESAS Hidb AT — kWt s, 5
SR B SRV R BOA . A, R
AW TCRAE 1R 2 abriE, AU
& SRR PR SOA ™ S AR SR A (R 00 T 2
A7 EME R TG HL A o

&

LA, RRIR #hBOK G 22 3 Y T 9
B3 ARV I BB A AR e LRI 1Y ) L B R
BAAE . EIC R HLW WEL, &K
PRI A RN, i 5 B AR 25 P71 &
SR WEPHAL VR T RCRANRF 22 I A
TG DL L 2L REERATTE S AR5 S
BRECHE 2EAT EL B o i, AT DS LA E 22
M. B RATT IR SR O R RN L
ENEEIERE R, Cubst 1\ IR
T6 7 6T o 0 R A R LB R L A AR AR
TER . BEAh, JATE SRR I R L
TRz A, IR PR AR X R
B RARE AR, YRR ]
VEONIX SR B (B e 25 HEAT B FT I
FE T 1B HE Y R sh &=,
AT B 25 B 2 5 4 By A LU B
WS IR i . (AR, X W] BB 2 W il R

[ JF8 B T (1R T SO AT AN T AT
UL, PIIEE b e 5 — K R 64
RAEAZA RN R .. XA LAE N
A SERR A FEAR BT OT BT RA
T EE WIS sEs . HESINEE AT
WINC 23 BRI, B
17 T e e e NLZ I AE AN PR By Z =
e, BeMA)E.

RE X PR FEWIRRMA B, AT
FfE R R R TR) S AR RS AR DS OS2, IR R
(RERIZ W B AL, BRI 3T A7
W12, NENE, MERER, LA
BAWINIER, WHEFEZRMEEDER.
TEIX — 4T3k R HE — 25 AIF 50 A0 STk B R VA 4
B BT BEE A AME X — B 42800 1 R
EOE7ab:iiN

iy YS!

BERIR . X 7T AE D BB
PR EFALSE— 50T 8, A
T AES 5 NAAAA-A18-118122690159-9,

AR 1EE AR LR RS
THIANAFAE W S B 7E AR 2 R

WHEEE ., H Turner National Medical
Research Center for Children’s
Orthopedics and Trauma SurgeryHEFHSEL
JF IR ATLAL) AR 2 SIS T A S iy b T A B

e 7 LERAEFRIT TS (20094F
10H28H 3R WL E) . A (AT
R FRIGIT MEFMAHN NFEE .

YEH TTHR

V. Kenis — %51 K JE—NHF AR,
WA TR BORL, B —R &,

A. V. Sapogovskiy — f TR} TR
LM, Gt BEm AL FE .

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



JRAR 183 ORIGINAL PAPERS

135

T. Prokopenko, S. Ivanov, T. Kise—
leva — T Tt IR BRI AT 704

A. Bergaliev — 5157 % FE N = R
SR HT o

JIT A A 3 86 SC 8 R BIF 7 M HE 6 {8 H
T E R TTHR, AE R R AT B B R HEHE T B
A

References

1. Yasar E, Adigiizel E, Arslan M, Matthews D]J. Basics
of bone metabolism and osteoporosis in common
pediatric neuromuscular disabilities. Eur ] Paediatr
Neurol. 2018;22(1):17-26. https://doi.org/10.1016/
j.ejpn.2017.08.001.

2. Kennc B.M.,, borpanosa C.JI., I[Tpokonenxo T.H., n fp.
Buomapxeps! MeTabomm3Ma KOCTHOI TKaHU Y [eTeit
¢ 1epebpanpHBIM MMapanuyoM, COOCOOHBIX K mepe-
mBIrDKeHMIo // OpTomlefus, TpaBMaTONIOTUS U BOCCTa-
HOBUTE/IbHASA XUPYPIUs JETCKOro Bospacra. — 2019. -
T. 7. - Ne 4. - C. 79-86. [Kenis VM, Bogdanova SL,
Prokopenko TN. Bone metabolism biomarkers in
walking children with cerebral palsy. Pediatric trau-
matology, orthopaedics and reconstructive surgery.
2019;7(4):79-86. (In Russ.)]. https://doi.org/10.17816/
PTORS7479-86.

3. Houlihan CM, Stevenson RD. Bone density in cerebral
palsy. Phys Med Rehabil Clin N Am. 2009;20(3):493-508.
https://doi.org/10.1016/j.pmr.2009.04.004.

4. Moon SJ, An YM, Kim SK, et al. The effect of low-dose
intravenous bisphosphonate treatment on osteoporosis
in children with quadriplegic cerebral palsy. Korean |
Pediatr. 2017;60(12):403-407. https://doi.org/10.3345/
kjp.2017.60.12.403.

5. Vsanos C.B., Kenuc B.M., IIpokonenko T.H., u gp.
IlepenomMbl HVDKHMX KOHEYHOCTEN Y JieTell C MOCIEN-
CTBMAMM CIMHHOMO3TOBBIX I'pblX // OpTonenus, Tpas-
MATOJIOTUsI ¥ BOCCTAHOBMTE/IbHASL XUPYPIUsl JFETCKOTO
Bo3pacra. — 2018. - T. 6. — Ne 3. — C. 25-31. [Iva-
nov SV, Kenis VM, Prokopenko TN, et al. Fractures
of lower limbs in children with spina bifida. Pediatric
traumatology, orthopaedics and reconstructive surgery.
2018;6(3):25-31. (In Russ.)]. https://doi.org/10.17816/
PTORS6325-31.

6. Bass SL, Naughton G, Saxon L, et al. Exercise and
calcium combined results in a greater osteogenic
effect than either factor alone: a blinded random-
ized placebo-controlled trial in boys. | Bone Miner
Res. 2007;22(3):458-464. https://doi.org/10.1359/
jbmr.061201.

10.

11.

12.

13.

14.

15.

16.

17.

Kilpinen-Loisa P, Nenonen H, Pihko H, Maki-
tie O. High-dose vitamin D supplementation in chil-
dren with cerebral palsy or neuromuscular disor-
der. Neuropediatrics. 2007;38(4):167-172. https://doi.
org/10.1055/s-2007-990266.

Kim M], Kim SN, Lee IS, et al. Effects of bisphospho-
nates to treat osteoporosis in children with cerebral
palsy: a meta-analysis. J Pediatr Endocrinol Metab.
2015;28(11-12):1343-1350. https://doi.org/10.1515/
jpem-2014-0527.

Fehlings D, Switzer L, Agarwal P, et al. Informing evi-
dence-based clinical practice guidelines for children
with cerebral palsy at risk of osteoporosis: a systematic
review. Dev Med Child Neurol. 2012;54(2):106-116.
https://doi.org/10.1111/j.1469-8749.2011.04091 x.

Marreiros HE, Loff C, Calado E. Osteoporosis in pae-
diatric patients with spina bifida. J Spinal Cord Med.
2012;35(1):9-21. https://doi.org/10.1179/204577231
1Y.0000000042.

Lewiecki EM, Gordon CM, Baim S, et al. Special report
on the 2007 adult and pediatric Position Development
Conferences of the International Society for Clinical
Densitometry. Osteoporos Int. 2008;19(10):1369-1378.
https://doi.org/10.1007/s00198-008-0689-9.

Kennc B.M., MBanos C.B., Kucenesa T.I., u mp. Ilepe-
HOCHMOCTb ¥ 0e30macHOCTb IpuMeHeHus 6ucdocdo-
HATOB Y JleTeil C AeTCKUM Liepe6paIbHBIM apanndoM //
Herckass m moppocTKoBas peabmnuranms. — 2018. —
Ne 3. — C. 28-33. [Kenis VM, Ivanov SV, Kiseleva TI,
et al. Tolerability and safety of bisphosphonates in chil-
dren with cerebral palsy. Detskaya i podrostkovaya re-
abilitatsiya. 2018;(3):28-33. (In Russ.)]

Henderson RC, Lark RK, Kecskemethy HH, et al.
Bisphosphonates to treat osteopenia in children with
quadriplegic cerebral palsy: a randomized, placebo-
controlled clinical trial. J Pediatr. 2002;141(5):644-651.
https://doi.org/10.1067/mpd.2002.128207.

Bachrach §J, Kecskemethy HH, Harcke HT, et al. Pami-
dronate treatment and posttreatment bone density in
children with spastic quadriplegic cerebral palsy. | Clin
Densitom. 2006;9(2):167-174. https://doi.org/10.1016/
j.jocd.2005.11.003.

Plotkin H, Coughlin S, Kreikemeier R, et al. Low
doses of pamidronate to treat osteopenia in children
with severe cerebral palsy: a pilot study. Dev Med Child
Neurol. 2006;48(9):709-712. https://doi.org/10.1017/
S0012162206001526.

Paksu MS, Vurucu S, Karaoglu A, et al. Osteopenia in
children with cerebral palsy can be treated with oral
alendronate. Childs Nerv Syst. 2012;28(2):283-286.
https://doi.org/10.1007/s00381-011-1576-9.

Damilakis J. et al. Pediatric radiation dose and risk
from bone density measurements using a GE Lunar
Prodigy scanner. Osteoporos Int. 2013;24(7):2025-2031.
https://doi.org/10.1007/s00198-012-2261-x.

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

Issue 2. 2020



136 JRAR 13 ORIGINAL PAPERS

Information about the authors

Vladimir M. Kenis* — MD, PhD, D.Sc., Professor, Deputy Director of Development and International Relations, Head
of the Department of Foot and Ankle Surgery, Neuroorthopedics and Skeletal Dysplasias, H. Turner National Medical
Research Center for Children’s Orthopedics and Trauma Surgery, Saint Petersburg, Russia. https://orcid.org/0000-0002-
7651-8485. E-mail: kenis@mail.ru.

Andrei V. Sapogovskiy — MD, PhD, Senior Research Associate of the Department of Foot and Ankle Surgery,
Neuroorthopedics and Skeletal Dysplasias, H. Turner National Medical Research Center for Children’s Orthopedics and
Trauma Surgery, Saint Petersburg, Russia. https://orcid.org/0000-0002-5762-4477. E-mail: sapogovskiy@gmail.com.

Tatyana N. Prokopenko — MD, Pediatrician of the Consultative and Diagnostic Center, H. Turner National Medical
Research Center for Childrens Orthopedics and Trauma Surgery, Russia. https://orcid.org/0000-0002-0498-2510. E-mail:
prokopenkotn@mail.ru.

Artur N. Bergaliev — MD, PhD, D.Sc., Radiologist, H. Turner National Medical Research Center for Children’s Orthopedics
and Trauma Surgery, Saint Petersburg, Russia. https://orcid.org/0000-0003-1415-6826. E-mail: bergaliev2006@mail.ru.

Stanislav V. Ivanov — MD, PhD, Head of the Department of Cerebral Palsy and the Spina Bifida Center, H. Turner
National Medical Research Center for Children’s Orthopedics and Trauma Surgery, Saint Petersburg, Russia. https://orcid.
org/0000-0002-2187-3973. E-mail: ortostas@mail.ru.

Tatyana I. Kiseleva — MD, Orthopedic and Trauma Surgeon of the Department of Foot and Ankle Surgery,
Neuroorthopedics and Skeletal Dysplasias, H. Turner National Medical Research Center for Children’s Orthopedics and
Trauma Surgery, Saint Petersburg, Russia. https://orcid.org/0000-0003-1886-3544. E-mail: orthokis@mail.ru.

uNLBIIEE. BRI R ERSMN . SE8%E. 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


