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AHHOTALMA

06ocHosaHue. PeTpakuus TpexImaBoi MbILLbl FONIEHU UMeeT BofbLLoe 3HaueHWe B maToreHese naockocTonus y getei. OHa
OTHOCMTCS! K MEPUCTBIM MBILLLAM, U HAKMOH €e MBILIEYHbIX BOJIOKOH MO OTHOLLEHWKO K anOHEBPO3y MOXET ObiTb M3MepeH,
a nonyYeHHbIN yron 0603Ha4akoT KaK yron NepucTocT! UK YroN NeHHaLUU.

Llese — oueHKa BAMAHUA NPOrpaMMbl JJIMTENBHOTO CTPETYMHIA TPEXIIABOM MbILULbI FOIEHU Ha Yrofl NEHHALMKM ee rofloBoK
y A€Teli C NIOCKOCTONWEM W YKOPOUEHNEM aXuUmoBa CyXOXMUIUS.

Mamepuanel u Memodsl. 0bcrefoBaHo 82 pebeHka ¢ rMNepMobunbHBIM NJIOCKOCTONMEM U YKOPOUYEHWUEM axXMIINIOBa CYXOXM-
;ms. Yron neHHaumu M3Mepsiv npy NOMOLLM YNbTPa3BYKOBOW AMArHOCTUKW. B KayecTBe OCHOBHOIO ynpaXHEeHUs peKOMeH-
[0Banu CTPETYMHI TPEXITIABOW MBbILLLbI FOSIEHN AJIMTENBHOCTBI0 6 Mec. CTaTUCTUYECKUIA aHanM3 LaHHbIX BbINOHSAAM B Npo-
rpamme SPSS v. 26.0.

Pe3ynemamel. B ocHoBHyto rpynny Bowmn 63 pebeHKa, NpOBOAMBLLME CTPETYMHT, B KOHTPONbHYlD — 19 aeTeid, He ucnonb-
30BaBLLUME CTPETUMHIA C He0OX0AMMON MHTEHCUBHOCTBIO. B OCHOBHOM rpynne oTMeYeHo JOCTOBEPHOE YNyYLleHWe NoKasaTens
LKanbl OLeHKN GopMbl 1 nonoxenus cron (FPI-6), Toraa Kak B KOHTPONbHOW OH He 3MeHWnCs. VcxoHbIN yron ThibHOM
GreKcum cTonbl y ieTeidt 0OCHOBHOM rpynnbl cocTaBun 4,84 + 0,10°, B KoHTponbHo — 4,81 + 0,17°. Yepes 6 Mec. cTpeTumHra
TbibHasA QieKcus B OCHOBHOM rpynne coctasuna 11,34 + 0,24°, B koHTponbHoM — 4,85 + 0,19° (p < 0,01). Yron neHHaummn
FONOBOK TPEXITIABO MbILLLIbI FONIEHM JOCTOBEPHO YBEMUMICS B MEAMANIbHOMN FO/I0BKE MKPOHOXHOW M KaMbanioBULHOMN MbILLIL.
3akntoyenue. NpUMeHeHNe ANUTENBHON NPOTPaMMbl CTPETUMHIA Y AETEl C NOCKOCTONMEM NPUBENO K JOCTOBEPHOMY YBENU-
UeHUI0 yra ThibHOM GAEKCUM CTOMbI. ITM U3MEHEHWS CONPOBOXAANMCH MOP(ONOrMYECcKomn 1 HYHKLIMOHANBHOW NEpeCTPOMKOi
MBbILLLbI, MPOSIBNAOLLENCA JOCTOBEPHBIM YBENIMYEHUEM YA NeHHAUUWU MeamanbHOM FofI0BKW UKPOHOXKHOM M KaMbanoBuaHOM
MbiwL. [lanbHeiiwue uccnepoBanus BymyT cnocobcTBOBaTh BbISIBIIEHWIO MEXaHU3MOB, JleKallMX B OCHOBE aHaTOMMYECKOM
M (QYHKUMOHAMNbHOW NEPeCTPOKU MbILLLbI, @ TAKIKE UX BIMSHWKO HA aHATOMWUYECKUE MapaMeTpbl CTOMbl MPX MAOCKOCTOMUM.

KnioueBble cnoBa: nnocKoctonue; TpexrnaBsaa MblllLUa rosieHn; CTPeTHMHT; Yyron neHHauuu.

Kak umtupoBatb

lopobeu, J1.B., Kennc B.M. BinsiHme nporpaMMbl ANUTENBHOMO CTPETUMHIA TPEXITIABOM MBILLILLbI FOSIEHM Ha Yo NEHHALLMM ee rOfI0BOK Y AETEN C rMnepMobuib-
HbIM MJIOCKOCTOMMEM M YKOPOUYEHWEM axuilioBa Cyxoxumus // OpToneaws, TpaBMaTonorvist M BOCCTAHOBUTENbHASH XMpYprst AeTCKoro Bospacta. 2024. T. 12.
N 4. C. 453—462. DOI: https://doi.org/10.17816/PTORS642366

Pykonucb nonyyexa: 29.11.2024 Pykonucb opnobpena: 12.12.2024 Ony6numkoBaHa online: 16.12.2024

A
3KO®BEKTOP Cratba noctynHa no nmuen3umn CC BY-NC-ND 4.0 International
© 3Ko-Bexrop, 2024

453


https://creativecommons.org/licenses/by-nc-nd/4.0/deed.ru
https://doi.org/10.17816/PTORS642366
https://doi.org/10.17816/PTORS642366
https://crossmark.crossref.org/dialog/?doi=10.17816/PTORS642366&domain=PDF&date_stamp=2024-12-15

454

Pediatric Traumatology. Orthopaedics
CLINICAL STUDIES Vol. 12 (&) 2024 and Reconstructive Surgery

DOI: https://doi.org/10.17816/PTORS642366

Original Study Article

Effects of a long-term triceps surae stretching
program on the pennation angle of triceps surae
heads in children with hypermobile flat foot
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ABSTRACT

BACKGROUND: Triceps surae retraction plays a key role in the pathogenesis of flat feet in children. This is a pennate muscle.
The pennation angle is defined as the angle between triceps surae fascicles and aponeurosis.

AIM: The aim of the study was to evaluate the effect of a long-term triceps surae stretching program on the pennation angle
of the triceps surae head in children with flat feet and Achilles tendon shortening.

MATERIALS AND METHODS: The study included a total of 82 children with hypermobile flat feet and Achilles tendon
shortening. The pennation angle was measured by ultrasound. Triceps surae stretching was recommended for 6 months
as a basic exercise. SPSS v.26.0 was used for statistical analysis of data.

RESULTS: The study group included 63 children who performed stretching exercises and the control group included 19 chil-
dren who did not perform stretching exercises at the required intensity. The study group showed a significant improvement
in the Foot Posture Index (FPI)-6, while the control group showed no change. The baseline foot dorsiflexion was 4.84° + 0.10°
in the study group and 4.81° + 0.17° in the control group. After 6 months of stretching, dorsiflexion was 11.34° + 0.24°
in the study group and 4.85° + 0.19° in the control group (p < 0.01). The pennation angle of the triceps surae heads showed
a significant increase in the medial head of the gastrocnemius and soleus muscles.

CONCLUSIONS: A long-term stretching program in children with flat feet resulted in a significant increase in foot dorsiflex-
ion. These changes were associated with morphological and functional muscle restructuring, manifested by a significant
increase in the pennation angle of the medial head of the gastrocnemius and soleus muscles. Further research will identify
the mechanisms underlying anatomical and functional muscle restructuring and their effects on anatomical foot parameters
in flat feet.

Keywords: flat feet; triceps surae; stretching; pennation angle.

To cite this article

Gorobets LV, Kenis VM. Effects of a long-term triceps surae stretching program on the pennation angle of triceps surae heads in children with hy-
permobile flat foot and Achilles tendon shortening. Pediatric Traumatology, Orthopaedics and Reconstructive Surgery. 2024;12(4):453-462.
DOI: https://doi.org/10.17816/PTORS642366

Received: 29.11.2024 Accepted: 12.12.2024 Published online: 16.12.2024
V-2
ECOeVECTOR The article can be used under the CC BY-NC-ND 40 license

© Eco-Vector, 2024


https://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.17816/PTORS642366
https://doi.org/10.17816/PTORS642366

Pediatric Traumatology. Orthopaedics
15 RAJE L Vol. 12 (4) 2024 and Reconstructive Surgery

DOI: https://doi.org/10.17816/PTORS642366
JER BT

KIRZRHE =R LE R ] S 2 A BRI SE
FBE M= N PR AR
Leonid V. Gorobets" 2, Vladimir M. Kenis' 3

! H. Turner National Medical Research Center for Children’s Orthopedics and Trauma Surgery, Saint Petersburg, Russia;
2 Medical Home, Rostov-on-Don, Russia;
% North-Western State Medical University named after I.I. Mechnikov, Saint Petersburg, Russia

WE

B 5o N =S WL 46 78 )L 25 F 2 1 R I AL R 2 51 B S A — RPIR L, JLIVLET 4
A R RS A BURL A B P LIRS &, LA FE RO IR A B ET4EPPIR £

BEIE BB o VEAG K HE R =< U2 A T XI6) w80 v 2 1~ 2 R Mk 408 L 25 JHE i — Sk VL 2F 4
PR AR,

RIS 7. W FLATES2 4 o v sl M1 A PR MR 4 R 1Y) ) L 7 e 8 AR 2 W & e =K L
YRR Ao E BT TS R 26 B IHERD =Sk LA 2. SEtt43#T i SPSS v. 26.0 58K
SR, L HAFE63 4 S 5a MR LE, SIRAGFE942 K E S S 53l g ) LE.
A GBI E R (FPI-6) « 2G4 Bon B30, S TA L. £85I M2
WIMGME: 2304 94.84 + 0.10°, HIBZH 94.81 + 0.17°; 6N HJ5: LW 4H ~11.34 + 0.24°,
XTHEZ14.85 £ 0.19° (p < 0.01) o AF4EPPRMABIRAL: HEMAULAMISLALL B VLR AF4EP1R 3
SEETE .

&t 1012 LE P S KR AT R TR B 5 R T Ao X B PR LR TR S TR
HIB, RINHENASLATEE B LT 4EPPIR A B R E S 0. 3200 70 A B TR L s
FThRE B EBIIHLEN B FHXP AR ff | S 52

R P HE =KL i, AR4EPIR A

IR

Gorobets LV, Kenis VM. S ZEAER: =KL Sl 3 ) L B sy T sk 2 S SR A e ke 26 2 TR =R LT AERIIR S RIS Pediatric Trauma-
tology, Orthopaedics and Reconstructive Surgery. 2024;12(4):453—-462. DOI: https://doi.org/10.17816/PTORS642366

W3R 29.11.2024 157 12.12.2024 RATHIA: 16.12.2024
&
ECOSVECTOR The article can be used under the CC BY-NC-ND 40 license

© Eco-Vector, 2024

'455


https://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.17816/PTORS642366
https://doi.org/10.17816/PTORS642366

I ARAIT FE

B3

P B 2 A0 B BEVE Bh TR E (Hyper—
mobile Flatfoot with Achilles Tendon
Shortening, HFATS) #& )L & Rt H—
HEH ARSI TR R 12 BRI
NG R LA T A2 PR, X SRR T LA
TR E  EA P ERER)— PRI,
IR E X HHarrisflBeath T-201tH 204054
P Bk, XTH AR LT 2 W ZIGIT I
WA HF S HEK o KHAMEAE X Fh ek 2R mT e
SMBIE SRR AAE, 551 B H O 4k K
AR, it R AT A

/INE =S UUAR / B3R i P 28 4 75 ) L 28 A0~ 2
SiE S8 B AT R B . SR, BT
TX— 3L G 6 LR A REATI AN B A PR Il 4 o e
AN 0 B R S s AR R E R R 2R, T
fl 2 WX — iR BRI E 8 br. VR 2 5T
FNAN, B RREFARIGITH, 0N =k
LA/ B3 ER R ) T T A AN ] B (1) — 70 X L
TP e B A B 43 R (Can s Mo v
FERER ) , AL FEX HE LT A E Canfi ity
AR BEBEFAREAD o SR, LB P EIERFARIG
SrHAREETT 5, BN SRR BEAHLL, HlRIR
RILEH R /2R ZHST PR TIRIT
PISEER TR R, & BIE IR =S LRI ER g 47
ISR E R FEA G T 16 . SRTAT, SCHRFh k=
REGVERETT, He e i KR A T H IR
5.

CHRER3- AL Ob N SR =R
HE WU iz A 1] 5 34 W] Be 52 I e R LA B 25
2 A WX L 2 H0R B T8 s AR B Al
Zrad R L - ILN 52544 1 T e AN g 51 25 44
HLI

/NB =SE WU TR L, LA 4Rk
A HES 1, TS DA—E f R B A Tk S 4
XA P A 2 4 23 SR B UL P A 48 A B
SEHR, BRI e = (2] WLEt4E
AR T S R A T e B, X — N M
NIPIRAELSIE M (Pennation Angle, PA) [3].
SPPIR AT LUIE I L bR A R g e 7 (4] LA
WL IR % (MRT) [B]I %€, {H 5% F I A2 6
6] AR, K& T RKEXRT IHEG/ME
=SRWUPPR A B A S AEAN [F) A B R

Tom 12, N2 4, 2024

ODTOHCLLMH, TpaBMatonorna
1 BOCCTaHOBMTENIBHAA XMPYprisa AETCKOro Bo3pacta

A PRI T[T, 8]. KEMFEFEIEE)E
SR FRAEATER 9, 101, F5IR 7 RPIR M5 &0 &
PRINZE 2 Riff AR T i 05
IS o SRTAT, ASRIFE 38T = BPPIR A AR
WA R B 77 [m) FEA— R X RE S A
TR RIS R ThREIRAS iz s eiE
JEE) AFEl. Heah, ARIFFE R T ASER NS =
S5 %

7E )L EFRRE I HEFARIGIT H, @ E LR
ARG 8k o 7EIX 87 vk, F 0 ol ~F- 1 1)
1B R MM RCR [11] o FAR Y Zr i\ A Xt
ERESE B A AR AR, (HA N2,
HA R WA I RGP TN PASS IR . 78 A
B & ZH, Vincent Mosca [12] #22% 1 Hif#i)ll
SAE MR IR T I E R, R TR
S 7, AHRIR A ST VBRI &
A G/

PATHE B 5, BT PF A R g 4 e )t
A RRE ) LB R, A BT
TN DR AT 1K MR IR/ INE =KL
5 SLEBPPIR AR

AT A BN A HFATS )L 2 AT R I
SRRV S T 2 B 5T 1 — 3843 LA
H AR IX— R ERAS R E S I R A bR
BW), KA BT IR AN RV AR AE
FEHE S TR IR 2 iE ) L2 3 1 I 2
B o

BEFCE B o VEAG A A /IR = Sk LRz A1 25
XA PR I 4 4 1 L 2 2 A B8 =Sk LR
RA (PA) ARALIIF

RS
AL A AL FEE PR e

FREEZA T (HFATS) 1)) L2 . 2 Wik 9 B F5 1R PR
KA FE AR ESTE (Foot Posture Index,
FPT-6) , iZfRbr ik WP e e 12 Wi ARy 7 Ha R
HEFER T LE AR PAL (13] . 12 WibsiE g
LAUTR %A1 FPI-61F7r = 873 WM < 10°

(JEIT Silver test Mg, 75 R LRI
PhE Sk HES S R AR S 4 1 B 2R R SE RO o
BEARESAE : YRR : BTN L%, 43% N 5 1%;
TR TRITY, “PHFRR1L4 £ 2.6%. Ak
FoiE: A HAth s Bl BRI R

DOI: https://doi.org/ 10.17816/ PTORS642366

455



456

CLINICAL STUDIES

TP A (PAD , A FH v 20 75 1
Mindray Resona 19 GHImAHIEESTH T, FED
IHHC & LR MEIR K (L14-3Ws) HEAT A2 K.
for B B, 5238 BN BN, DAR OR JHE I LA B
H A LE T80, 25 H RS T IR, 40
= SRER LA Sk A0Sk DL K be H UL P
RA o R PSR SLAAT TN L & i & . X T
—S/NR WL EREAS SRS, E ST IR FH,
RIER AR E T HLRE L. PIIR A 5 &=
TE[E— Ui b AT, 1] 3% = 1A E gL L4 4
PR, FF TSI =R & 1P EAE N B
R 4L

VBB, BT/ MR =S UL e
HREIZB) « P a0 R FE4l4E T XK A

AT DU 1R : WU R A —— B XU,
HE—DNEKTEAR B (RSP K30-408 K,
H20-30JH K, H15-30ZK) , IR AT &R A1
BT b, WERBHETE. (REFSHEE,
WFIRAE LY b AT e e i, dilE
5 THI 0 5% BE B ST ST, 3% ORE A Ok 25 AT I
AT UM B SCHE Y. 18 T T 2218 F K B ER
LB IR Ak 1) S TR, AR/ IR =S
LA IR AN R B . LR AT AR
FF10-1580, SRR MW AR R
F15-20K, SBHLIR155 8. I K
TR LRI T VA T, R SRR AR R
(EREZESS AN IR

FI A AE RV 12 I 2 W ol v vl 3 e <1
JECEERIE AR5 (HFATS) [ E SIS 5K
MR Z I 7E6-H 5, X B E s
BT E A AR TR 12 )56 A
EINMHZ IS BN )LE. EEEN, a8
HR 0] 1A SRR I 25 R A A 48 1)
o] i

W B N 32 A R A v L S DR AR I
Tabm: BRI TR RECTHIA D FAR,
TR R R (B 505 FR T AR s A
ANHBIE 1, BRI 25 B SR TR AS 2D T
10434, K BB G N TR A ARy oA sy e
SRR, 8% (B /D 2 LU MT R —T0 Hr i)l
S R BRI TR AR I 12 H B 2R ] 2D
T80, B ARG 3R LB b,
POpCHEN NS 2 I 7 174 (EFE Ve e v LT[ 28

Vol 12 (&) 2024

Pediatric Traumatology. Orthopaedics
and Reconstructive Surgery

T REAT R IR ) L 25 2 B H 8 A AT
T AN ) L2 DU e R A I a3 ——
KZHLE e AR IEATRAN ISR, AU 57
TEEB T HAT B

HERRS RGBS B # ML E A3k
BRI AE B AT T X . B BA— 1
OUT, M7 1BLE, AR ERE R
Dt T 12~MTS ) LE, WILLLE IR AEE
BNHE.

AR A E R FE LS T MS Excel
2019 27, FARRIGi AT MIAE SPSS v. 26.0

(IBM, SE[ED #fFHiAT.

A Ak FEAE < 50f§ A Shapiro-
Wilk f36; FEAE = 5018 H Kolmogorov -
Smirnov f5.

R g R HIERRREZE (M £ SD) |
T SEBURN Y o3 # (25%F1175%) Me (@5 @)1+
St/ IME AR AR MSTREAS SIS LS4,
o FEARRT B IR oA, WA H 2 20k 5% 1)
t-Student-Welch #5%; HHEAAFTFEILES
o3, WAEHAESEEIER U-Mann-Whitney
R AATAEA IR L T (RTEXTERD Hh,
GRS A IR 0 Am, WA H 2 8ok 56 1)
t-Student fa4; HFEANTFEIES A0, WAE
HAESEUS IR Wilcoxon K.

WEMEA: WA p <0.05. # p > 0.05, WA
RNERTEGT o

g3

MRPEAR VP Al AR, S50 2H LG N6344
JLE CPERNL.72) , XTHRZH1944 ) L3 CF)
FERA11.6%) o SRS R %, 46N L1
SHHRZHAR64. 7% N T %, 35. 3% N L. IRYEIX L
BAEvT CAHEWT, L2 AR R AN 1 R I 2k
I IS B3 5 . AL L2 AT 4B FPT-6
VRO C R 2R, XN SR A A be R T
R SEHLA . TR TR SR H IR, SEEG
HIIFPTI-6VF- 7 3 G, 10 REZH PP 43T i
£k

I M AMEFPI-61F 40 1 VP il 45 1 3
L& 1.

R & 1 RBUE, SEid LBy 2SR A
FEN4.84 + 0.10°, XFHEZH N4.81 + 0.1°, P4

DOI: https://doi.org/ 10.17816/ PTORS642366



ODTOHCLLMH, TpaBMatonorna

s PRBIFFC Tom 12, Ne 4, 2024 VI BOCCTAHOBTESTbHEA XVPYPIUA AETCKOMO BO3pacTa
R L BRI RATEC AT N 2B 51 BIRE (FPI-6) K AL
_ LA SHR4L
i1 ; . ; N P
Vg | gE Vg | e
FPI-6 M+ SD 92+0.8 78+0.6 8.8+0.6 8.8+05 p; = 0.104
. . : : . p, < 0.001%
Me [Q;; Q] 9[9; 10] 8 8; 8] 98.5; 9] 919; 9]
Min—Max 8-1 8-10 8-10
p CELAREHYIZRATEH <0.001** 0.954
FEFE)
L M+ SD 48+08 N3+19 48+07 48+07 p,=0.773
##
Me [Q;; Q] 491[3.9;5.4] 16192 12.6] 4.9 [4; 5.4] 5 [4; 5.3] p, < 0.001
Min-Max 3.7-6.2 8.6-14.4 3.7-6.1 3.8-6.2
p (RS RIS <0.001** 0.850
FEFE)

JEFE: ™ p < 0.05 FRoRIRYE Wilcoxon AR MR BEA IGE T2 05 725+ ¥ p < 0.05 iR Mann-Whitney U646 704l
SRR G R ZE R p, — EHAIRELEVIZRAT I ZE s p, — FAARHRATENI GRS 02 =

F 2. 6MHJa SRS A SRR AR L
TRA
i) - LIS xR p
Vg | %R Vg | WgE

HCF 1 M SD 15.9 £ 4.2 18.6 + 4.9 15.3 £ 3.4 14,3+ 32 p, = 0.543
Me [0;; @, 153[12.2; 184] T9[143;315 15013 17] 15 [12; 16] P, < 0.001°
Min-Max 8-25.5 94-298 8-22 8-21

p CEAXTRRAVNZRFTE 0.002* 0.385

ZE5)

JHERILAMISL - M £ SD 147 +3.6 145+35 144+ 43 13.2+ 4.1 p, =0.283
Me [0;; @} 1430121, 163]  163[116; 163 14 [115; 15] 12 [10; 14] P, =0.068
Min-Max 8-23.5 8-22 9-23 8-22

%Sﬁéﬂ*ﬂﬁﬁﬁéﬂﬂll%ﬁﬁfﬁﬁ@ 0.717 0.231

H#E%))ywmu;k M+SD 225+ 44 26354 237 4.1 21936 p, = 0471
Me [Q;; 0} B40182,252]  22[213;296] 24022526 22[20; 24) p,=0.002%
Min-Max 13-316 15.3-36.7 13-31 12-27

p (RIS RN ZRRT S <0.0071** 0.071

ZEF )

JERE: *p < 0.05 FRRIE t-Student KIS IKBFEAR I GE 2205 2257 *p < 0.05 RRiHE Wilcoxon K48 HT (K
FEARIGETT 4R35 2 5, #p < 0.05 LRHEHE Welch t-Student FIZPHT ST REAR ST 0B 2 T, #p < 0.05 LR
Mann-Whitney UGS AT M FEARM G F B2 Z 5 p, — EHAMRAMCNERNZER:; p, — FHAIRAAN S G

HIZ S

2R TG E R (py = 0.773) o AL
AR IZRTT 6 H B IR 8], S8 2H 2
WD A BE SR 34 + 0.24°, xR L
I A, HEFEEA.85 £ 0.19° (p, < 0.01) .
f BEALAE I 5 0 5 218 i A A s 3 AR AL

(p=0.850) , ML ML EFRERIF
B (p<0.0D .

1E 3 2 MK 3 Hharilf@n 7 AR R4
L6 N HIIZR a4 SR RRAR A (PA Il &
HEH,
3R 2 K 3 B, HEALA ST H
LB PIIR A S22 38, 1 JHE R LA M Sk )% 4
FRARRAEG T 2R E R PR TEA
T B TR I A R e 4 ) B TR T ah b

DOI: https://doi.org/ 10.17816/ PTORS642366

457



Pediatric Traumatology. Orthopaedics

CLINICAL STUDIES Vol. 12 (&) 2024 and Reconstructive Surgery
R 3. 64H 5 LI FIGT R 2 B RRR AR 4k
PRA
A LI pupictich p
yign | U%E Vg | VI%E

HeH 1)L M+ SD 13.6+43 157 + 47 134433 12.1+27 p, = 0.873
Me [Q;; Q] 12201021611 14201181871 14[10.5; 16] 12 [10; 15] p,=0.008"
Min-Max 7-26 8.1-294 8-20 8-16

p CEHAXTRRAVNZRFTE 0.015** 0.208

)

JHERALAMISL - M £ SD 15.1+37 15+3.6 14238 13.1+35 p, =0.331
Me [0;; Q] 153012.3;18]  153[122,18]  15[115; 16] 14 [11; 15] P, =055
Min-Max 8-22.9 8-22.4 8-22 8-20

p CELFINT LN ZRHT 5 1 0.842 0.379

)

FERZLA DL M 2 SD 2 £4.1 2%.3+49 25:48 195+ 45 p, =0.686
Me [Q;; Q] N41184232] 2812122691 22119 2] 20 [16; 22] p, < 0.001"
Min-Max 12-30.6 13.9-35.8 12-30 1-27

p (CFELAFIX RN ZRRTE <0.001* 0.23

EH)

VERE: *p < 0.05 RRRYE -Student MG N IKBEEAR RG22 B2 2257 **p < 0.05 FRMRHE Wilcoxon A58 /34T Kk #i
FEAMGi i1 24 0% 25 *p < 0.05 RRiEYE Welch t-Student K360 MSTREA ST 24035 25 7 #p < 0.05 LR IE
Mann-Whitney U A3 /T ST REAR I G240 22 55 py — AR RRALEVIZRATIN 2 5 p, — FHRIGHRATEYI S5

Izt

BN et Bl i 1 PR A 4 L 6 SRR L DN S 7 1] —— SPRIR A I 0: & — AR NZRat- RIDHARRT; b - #FEE
6N IRV ZR G HIRCR

RYIZRAT 3% 226 4> H I 2R 1O HER LA 00 =k
IR

e

= 3R/INBE AL i T A ) LA B R
IR, XA AT B0 B A R
e e FRTERE BR IR, R R AR =/ N A
HIFIAE AR, TORAT B B Al R AR AL
S A FULA B P 3R, ATSER
PHELAA R A i 25 BAREALA

TAE AR, LR, 240D AT IR T
i, (EAETCH B PR B R G U
P~ ) LE R, ISR AR NI, DRI HELL
AN A2 5 BRAR AR S A o P DA, =3k
IREMLEIFR R AR AT BRI, FEAR A i 25
IERFRPR TR MR o PRI, Al P2 ) L EE
LI 31 A8 A0 RT BEA B T80 b 2R Wi 4 10
AW AR =S/ MEN RS RS,

FPIRA (PA) SZATFEAIF IR IR R AT
R, K =/ MR TR B B2 PR i

DOI: https://doi.org/ 10.17816/ PTORS642366



I ARAIT FE

HFATS)LZE {2 15 A B i AR 0 2o, iR
WL S AT B H 1 LR A2 38 R T S 5401k,
FHNTPPIR ARG e IR 2 A, A g3
TR AR E . X R, RIS
WIPRAS =4 T 5o, [FRTRERE— e
Hhig.

R AN Y N E Sy NS oy e e g
A ML OB IR T 2 —, TR, BRT A2
LRSS, BFFT =Sk IR VL33 NP L S
I NE L, JF bk, FATHAT TR, BYEs
KRR GRS/ MR VU S5, Rl 2
FLPIR A (PR 1A . DAERF AR, ik
F& SIS R R R R, BT REXT =S/ MR AL
[PIRPIR A RN A o, (EANEIRIE 58 2206 L 4
AR B JE RI45 R . AT 20X
e AR, 55 S A AR AL 22 18] % e oA e Ry
JE SRR 55

JAE e P2 1R R I LR FEAAY PR T =3k /s
R LIS 4 B e i SR, (EAE I PR S B rh, 9
2w T ) LE AR AE B EPNRGE . ok,
ANREHERR =/ INHR LIS 28 A2 —Fhad SEPEL I,
B E N R 5 B B JE R AR . I AR 5 1
RAGUESE, (BRI — S0 7 R IR 2
R S KRBT (B € =R AE LA
ST BETERAME M —E K
EIhE

ARRFLR, XTEA HPATSHLE, K=
SN LRE AR TH R B A B3 BRI RUR . R RF
PATZ AR AT e AR, 5 18
Z11° . AT RN, 1XEEThRE s pEE L
PRSI EE AR AL, FET0 R = Sk INHR ALK 35 5
AR ARG N, IX Mk 7 LRI T h e 2614 )
TN

KRR A E = /MR WL 46 1% R
B F A T PR AN 0BT Xoh fi o J L 2 I 52 o
B, T.A. Wren RIS 4RETEH, BEREE
BN ERLEIIRAZRAK, (BEZT
ARIGIT B LEPPIR AR S T ARG Xt
FONE—PEPPPR A S PR e R IR T
HIMERZL R,

KT PPIRA (P AT E S, Bk EA)
ZHE. SR, 1245 A1k, ST iZsahaxt AL
YiRe S M HA T RE S BN B, Mg —

Tom 12, N2 4, 2024

ODTOHCLLMH, TpaBMatonorna
1 BOCCTaHOBMTENIBHAA XMPYprisa AETCKOro Bo3pacta

Mo K2 H i3 AN, PARISE N S5 4e ke

[ FE = A e 4 13 as e oG, EER A 7T
FRT SRR AR M . IX LT e
PASLPIZH R K -1t ZR ML AH DG MR 3 1%
WL, WL 37 E— 8 e B A 2= 38,
(IEREEBURESARE) SR N LI

(Rl bk, JAE PATT B FHEAN I 5 3k & i LAY
Wi se J1 8 bR, (H AR 4] DL S e L R K 4R
SE MU 26 AF 0 3E N . B SR, MR
RIVER X)L F 2 I PAR AL I 5T . 151
M. Nakamura% NFERT FUAE R RSAF & 8 3
KA TFRAERAPRY CREH B3R, FEIR60FD,
(BB 30FD, RERI3IR, FFEk4f) , (B AR MELEIPA
52250 [16] . AH, T. MizunofHF5E B IR,
i R S B AR SR B S hiff g &
R 8 FE I I, PAAE T8, (H AL iR B
B gt WE A S (7] 4, 1. Panidi
FENWF T 1385 A NFHRF iz s /D,
I 30 HE iz LA 0] Sk AR PAJIE 2L, 4B PR A0 Sk S %
4454k (18], S.R. Freitasfl P. Mil-Homens
78\ ER R I 2R fE, Mg 2 S LPAT)
TEE[19].

RW.~I. MiskowiecHF 5 I {g KR A E R
FIRIARCR, R BPAE BTG M[2]. L.G. Dennishjf
T ERAS TP BRI, g2 HER LA ]
SKANAMISLPARI S N 201

AT I T LA R FIPA, 45 SRR
JHERZ LA ISk AN G H A UL PA S 2E 18 s HERZAL
AN S IPASR AR B 25 A8 Ak . e 4 T I PAR 22
FAE UMM R e, BITTee S £ SRR
AoR21]. REHIWr T R TR ) LEH T
TERAMERAS, BT TR PAR AR FRYE,
X 5T e B WA TR A &, T8 75 5 S0
i —PRER.

AT T I 27, B R VR TT AR A
AR NI, B8 LIRS RN % R 25 ]
AR TG 028 52 A SR A 78 AR R At ]
G- ALK NS SRS SN ES S G EN
FRELGOIRGU A 2T 5o AR IR iy R S
WA, i —P )L E € ANEEEIZ 30,
XA PRSI LE RS iz 8. iX—
SAEASH— DT, DME S it B A B 12 30 S
TRAFVRIT BIAHEOR R

DOI: https://doi.org/ 10.17816/ PTORS642366

459



460

CLINICAL STUDIES

EFXTHFATS) L F T 2 BB # A b, 8
AT BEAT R B R 2R 3] o SR, FESERERAR, %0
ERCRA IR, W2 B3 R IR NG, XRE
BN TFARVEIT TR IEZ— ARFREY, R4
AT KIARAR TR B ST R R A DIREE
P J =S/ WL P A53E N (PAZRAE) T T
HRTHGE. Rk, A m 5K A R
BERAMZR I B B, JF5m AR ] R RNy
SRR 7e 53 1, DAFR R HFATS L E IR YT I
IRRR

g

AR, EFXTHFATS) L K L =
SRR 2 3R e AT I A1 IX AL
FEREENARE S MR E 2R, RARRIAE
LA A MO Sk B EE H LR PR A (PAD 18
PAFE Dy iz i8R B I (98 A B A N 7,
POAAER R AR RIS o o B TR
B DR LA R0 D) e 25 S8 1R B AR L) 2
Ot P e I SR

REFERENCES

1. Harris R, Beath T. Hypermobile flat-foot with short tendo achillis.
J Bone Joint Surg Am. 1948;30A(1):116—140.

2. Miskowiec RWI. The acute effects of stretching on penna-
tion angle and force production [dissertation abstract]. 2012. 30 p.
doi: 10.31390/gradschool _theses.2322

3. Masenko VL, Kokov AN, Grigorieva I, et al. Radiology methods of
the sarcopenia diagnosis. Research and Practical Medicine Journal.
2019;6(4):127-137. EDN: VIXNRI doi: 10.17709/2409-2231-2019-6-4-13
4. Wu T, Hyman SA, Norman MB, et al. Muscle architecture properties
of the deep region of the supraspinatus: a cadaveric study. Orthop J Sports
Med. 2024;12(10):23259671241275522. doi: 10.1177/23259671241275522
5. Zhang Y, Herbert RD, Bilston LE, et al. Three-dimensional ar-
chitecture of the human subscapularis muscle in vivo. J Biomech.
2023;161:111854. doi: 10.1016/j.jbiomech.2023.111854

6. Jiang W, Chen C, Xu Y. Muscle structure predictors of vertical
jump performance in elite male volleyball players: a cross-sectional
study based on ultrasonography. Front Physiol. 2024;15:1427748.
doi: 10.3389/fphys.2024.1427748

7. Wang R, Fu S, Huang R, et al. The diagnostic value of musculo-
skeletal ultrasound in the guantitative evaluation of skeletal muscle
in chronic thyrotoxic myopathy: a single-center study in China. Int J
Gen Med. 2024;17:3541-3554. doi: 10.2147/1JGM.S472442

8. Fu H, Wang L, Zhang W, et al. Diagnostic test accuracy of ul-
trasound for sarcopenia diagnosis: A systematic review and
meta-analysis. J Cachexia Sarcopenia Muscle. 2023;14(1):57-70.
doi: 10.1002/jcsm. 13149

Vol 12 (&) 2024

Pediatric Traumatology. Orthopaedics
and Reconstructive Surgery

ISR

PR BEBhSRIE. AR (FETHE 80T
IR AW 715 25 i B AL ZH 2 A= b
EMRIZEE VL, IWEsh RAEE s LERE R
GOIRI) QEMHS 1023030700030-9-3.2.10) HELL R
SERU.

FIERIR SRR, (EF B, AR RAAEAE R EL
TELEIR 2 R

BHERSMME. KU P IL BT R
RO T W DA FGBOU “TurnerE )L
HAG 5RO S R RS (S
e 524-4-2, H#I2024E11H19HD .

BRI, A A REAEARAT ZHRA
.

fEETER W . B 1E & 5 0 98 16 I 2 A
LER S M 7 EZETTER, s AR T
B ARRA

FE B BCUT R: L. V. Gorobets — MEHH]
WA AT AAR B, SCESCARIES s V.M. Kenis -
BIE UL & I T, SCHR ) 48 2= 0 o3 #fr, SCE SO
RS,

9. Moeskops S, Oliver JL, Radnor JM, et al. Effects of neuro-
muscular training on muscle architecture, isometric force pro-
duction, and stretch-shortening cycle function in trained young
female gymnasts. J Strength Cond Res. 2024;38(9):1640-1650.
doi: 10.1519/JSC.0000000000004856

10. Radnor JM, Oliver JL, Waugh CM, et al. Muscle architecture
and maturation influence sprint and jump ability in young boys:
a multistudy approach. J Strength Cond Res. 2022;36(10):2741-2751.
doi: 10.1519/JSC.0000000000003941

11. Dimitrieva AYu, Kenis VM. Medium-term results of body bal-
ance trainings in primary school-aged children with general-
ized joint hypermobility and symptomatic mobile flat foot: cohort
study. Pediatric Pharmacology. 2021;18(5):347-358. EDN: YVHYML
doi: 10.15690/pf.v18i5.2326

12. Mosca VS. Principles and management of pediatric foot and
ankle deformities and malformations. Philadelphia: Lippincott Wil-
liams & Wilkins; 2014.

13. Dimitrieva AYu, Kenis VM, Klychkova IYu. Results of the
first russian delphi survey on the diagnosis and treatment
of flatfoot in children. Pediatric Traumatology, Orthopaedics
and Reconstructive Surgery. 2023;11(1):49-66. EDN: CAHOCE
doi: 10.17816/PTORS112465

14. Wren TA, Cheatwood AP, Rethlefsen SA, et al. Achilles tendon
length and medial gastrocnemius architecture in children with ce-
rebral palsy and equinus gait. J Pediatr Orthop. 2010;30(5):479-484.
doi: 10.1097/BP0.0b013e3181200c80

DOI: https://doi.org/ 10.17816/ PTORS642366


https://doi.org/10.31390/gradschool_theses.2322
https://elibrary.ru/vixnri
https://doi.org/10.17709/2409-2231-2019-6-4-13
https://doi.org/10.1177/23259671241275522
https://doi.org/10.1016/j.jbiomech.2023.111854
https://doi.org/10.3389/fphys.2024.1427748
https://doi.org/10.2147/IJGM.S472442
https://doi.org/10.1002/jcsm.13149
https://doi.org/10.1519/JSC.0000000000004856
https://doi.org/10.1519/JSC.0000000000003941
https://elibrary.ru/yvhyml
https://doi.org/10.15690/pf.v18i5.2326
https://elibrary.ru/cahoce
https://doi.org/10.17816/PTORS112465
https://doi.org/10.1097/BPO.0b013e3181e00c80

I ARAIT FE

15. Moo EK, Leonard TR, Herzog W. The sarcomere force-
length relationship in an intact muscle-tendon unit. J Exp Biol.
2020;223(Pt 6):jeb215020. doi: 10.1242/jeb.215020

16. Nakamura M, Yoshida R, Sato S, et al. Comparison between high-
and low-intensity static stretching training program on active and
passive properties of plantar flexors. Front Physiol. 2021;12:796497.
doi: 10.3389/fphys.2021.796497

17. Mizuno T. Combined effects of static stretching and electrical stim-
ulation on joint range of mation and muscle strength. J Strength Cond
Res. 2019;33(10):2694—2703. doi: 10.1519/JSC.0000000000002260
18. Panidi |, Bogdanis GC, Terzis G, et al. Muscle architec-
tural and functional adaptations following 12-weeks of stretch-

CMUCOK JIUTEPATYPbI

1. Haris R, Beath T. Hypermobile flat-foot with short tendo achil-
lis // J Bone Joint Surg Am. 1948. Vol. 30A, N 1. P. 116-140.

2. Miskowiec RW.I. The acute effects of stretching on penna-
tion angle and force production [dissertation abstract]. 2012. 30 p.
doi: 10.31390/gradschool_theses.2322

3. Macenko BJI., Kokos AH. T[puropbesa WM., u gp.
JlyyeBble MeTofbl AMArHOCTVMKM capkoneHun // WccneposaHus
M npaktuka B MeamumHe. 2019. T 6, N 4. C. 127-137 EDN: VIXNRI
doi: 10.17709/2409-2231-2019-6-4-13

4. Wul.T,HymanS.A, Norman M.B,, et al. Muscle architecture prop-
erties of the deep region of the supraspinatus: a cadaveric study //
Orthop J Sports Med. 2024. Vol. 12, N 10. ID: 23259671241275522.
doi: 10.1177/23259671241275522

5. Zhang Y. Herbert R.D., Bilston L.E, et al. Three-dimensional ar-
chitecture of the human subscapularis muscle in vivo // J Biomech.
2023. Vol. 161. ID: 111854. doi: 10.1016/j.jbiomech.2023.111854

6. Jiang W, Chen C., Xu Y. Muscle structure predictors of vertical
jump performance in elite male volleyball players: a cross-section-
al study based on ultrasonography // Front Physiol. 2024. Vol. 15.
ID: 1427748. doi: 10.3389/fphys.2024.1427748

7. Wang R, Fu S, Huang R, et al. The diagnostic value of mus-
culoskeletal ultrasound in the quantitative evaluation of skel-
etal muscle in chronic thyrotoxic myopathy: a single-center
study in China // Int J Gen Med. 2024. Vol. 17. P. 3541-3554.
doi: 10.2147/1JGM.S472442

8. FuH., Wang L, Zhang W, et al. Diagnostic test accuracy of ul-
trasound for sarcopenia diagnosis: a systematic review and meta-
analysis // J Cachexia Sarcopenia Muscle. 2023. Vol. 14, N 1. P. 57-70.
doi: 10.1002/jcsm. 13149

9. Moeskops S., Oliver J.L., Radnor J.M,, et al. Effects of neuro-
muscular training on muscle architecture, isometric force produc-
tion, and stretch-shortening cycle function in trained young female
gymnasts // J Strength Cond Res. 2024. Vol. 38, N 9. P. 1640-1650.
doi: 10.1519/JSC.0000000000004856

10. Radnor J.M,, Oliver J.L., Waugh C.M,, et al. Muscle architecture
and maturation influence sprint and jump ability in young boys:
a multistudy approach // J Strength Cond Res. 2022. Vol. 36, N 10.
P. 2741-2751. doi: 10.1519/JSC.0000000000003941

1. Oumutpresa ARQ., Kennc B.M. CpemHecpouHble pesynbTathl
TPEHUPOBOK banaHca Tena y feTei MNaALUIero LWKOMLHOMo Bo3pac-
Ta C reHepanu3oBaHHoON rMNepMobKIBHOCTBI0 CYCTABOB W CUMMTO-

Tom 12, N2 4, 2024

OpTonenys, TpaBMaTonora
V1 BOCCTAHOBYTESbHAA XVPYpriAf AETCKOMO BO3pacTa

ing in adolescent female athletes. Front Physiol. 2021;12:701338.
doi: 10.3389/fphys.2021.701338

19. Freitas SR, Mil-Homens P. Effect of 8-week high-intensity
stretching training on hiceps femoris architecture. J Strength Cond
Res. 2015;29(6):1737-1740. doi: 10.1519/JSC.0000000000000800

20. Dennis, Lacey G, The effects of static stretching on pennation
angle and muscle power production in the triceps surae complex.
Honors College Theses. 2017.

21. Manal K, Roberts DP, Buchanan TS. Optimal pennation angle
of the primary ankle plantar and dorsiflexors: variations with sex,
contraction intensity, and limb. J Appl Biomech. 2006;22(4):255-263.
doi: 10.1123/jab.22.4.255

MaTMYECKMM MOBWIIbHBIM MIOCKOCTOMMEM: KOTOPTHOE WCCeA0Ba-
Hue // Neanatpuyeckan dapMakonorus. 2021. T. 18, N 5. P. 346-358.
EDN: YVHYML doi: 10.15690/pf.v18i5.2326

12. Mosca VSS. Principles and management of pediatric foot and
ankle deformities and malformations. Philadelphia: Lippincott Wil-
liams & Wilkins, 2014.

13. Oumutpuesa AKD., Kenue B.M., Knbiukosa W.10., v ap. PesynbTa-
Tbl NepBoro poccuickoro [enbGpuincKoro KoHCeHcyca no AMarHocTu-
Ke v IeYeHto NiocKocTonusa y Aetei // Optoneaus, TpaBmarosnorus
1 BOCCTaHOBMTENbHAsA XMPYprvs AeTckoro Bospacta. 2023. T 11, N2 1.
C. 49—66. EDN: CAHOCE doi: 10.17816/PTORS 112465

14. Wren TA., Cheatwood A.P,, Rethlefsen S.A,, et al. Achilles tendon
length and medial gastrocnemius architecture in children with ce-
rebral palsy and equinus gait // J Pediatr Orthop. 2010. Vol. 30, N 5.
P. 479-484. doi: 10.1097/BP0.0b013e3181e00c80

15. Moo EK., Leonard TR., Herzog W. The sarcomere force-length
relationship in an intact muscle-tendon unit // J Exp Biol. 2020.
Vol. 223, Pt 6. ID: jeb215020. doi: 10.1242/jeb.215020

16. Nakamura M., Yoshida R, Sato S., et al. Comparison between
high- and low-intensity static stretching training program on ac-
tive and passive properties of plantar flexors // Front Physiol. 2021.
Vol. 12. ID: 796497. doi: 10.3389/fphys.2021.796497

17. Mizuno T. Combined effects of static stretching and electri-
cal stimulation on joint range of motion and muscle strength //
J Strength Cond Res. 2019. Vol. 33, N 10. P. 2694-2703.
doi: 10.1519/JSC.0000000000002260

18. Panidi I, Bogdanis G.C., Terzis G., et al. Muscle architectural
and functional adaptations following 12-weeks of stretching in ado-
lescent female athletes // Front Physiol. 2021. Vol. 12. ID: 701338.
doi: 10.3389/fphys.2021.701338

19. Freitas S.R., Mil-Homens P. Effect of 8-week high-intensity stretch-
ing training on biceps femoris architecture // J Strength Cond Res.
2015. Vol. 29, N 6. P. 1737-1740. doi: 10.1519/JSC.0000000000000800
20. Lacey G.D. The effects of static stretching on pennation angle
and muscle power production in the triceps surae complex // Honors
College Theses. 2017

21. Manal K., Roberts D.P, Buchanan TS. Optimal pennation angle
of the primary ankle plantar and dorsiflexors: variations with sex,
contraction intensity, and limb // J Appl Biomech. 2006. Vol. 22, N 4.
P. 255-263. doi: 10.1123/jab.22.4.255

DOI: https://doi.org/ 10.17816/ PTORS642366

461


https://doi.org/10.1242/jeb.215020
https://doi.org/10.3389/fphys.2021.796497
https://doi.org/10.1519/JSC.0000000000002260
https://doi.org/10.3389/fphys.2021.701338
https://doi.org/10.1519/JSC.0000000000000800
https://doi.org/10.1123/jab.22.4.255
https://doi.org/10.31390/gradschool_theses.2322
https://elibrary.ru/vixnri
https://doi.org/10.17709/2409-2231-2019-6-4-13
https://doi.org/10.1177/23259671241275522
https://doi.org/10.1016/j.jbiomech.2023.111854
https://doi.org/10.3389/fphys.2024.1427748
https://doi.org/10.2147/IJGM.S472442
https://doi.org/10.1002/jcsm.13149
https://doi.org/10.1519/JSC.0000000000004856
https://doi.org/10.1519/JSC.0000000000003941
https://elibrary.ru/yvhyml
https://doi.org/10.15690/pf.v18i5.2326
https://elibrary.ru/cahoce
https://doi.org/10.17816/PTORS112465
https://doi.org/10.1097/BPO.0b013e3181e00c80
https://doi.org/10.1242/jeb.215020
https://doi.org/10.3389/fphys.2021.796497
https://doi.org/10.1519/JSC.0000000000002260
https://doi.org/10.3389/fphys.2021.701338
https://doi.org/10.1519/JSC.0000000000000800
https://doi.org/10.1123/jab.22.4.255

462

CLINICAL STUDIES

AUTHOR INFORMATION

Leonid V. Gorobets, MD, PhD student;
ORCID: 0000-0001-9424-3713;
e-mail: gorabetsleonid@gmail.com

*Vladimir M. Kenis, MD, PhD, Dr. Sci. (Medicine), Professor:;

address: 64-68 Parkovaya str., Pushkin,
Saint Petersburg, 196603, Russia;
ORCID: 0000-0002-7651-8485;
eLibrary SPIN: 5597-8832;

e-mail: kenis@mail.ru

* Corresponding author / ABTOp, OTBETCTBEHHBIN 33 NepenmncKy

Pediatric Traumatology. Orthopaedics

Vol. 12 (&) 2024 and Reconstructive Surgery

0b ABTOPAX

Jleonnp Bnagumuposuy lopobew, acnvpaHT;
ORCID: 0000-0001-9424-3713;
e-mail: gorobetsleonid@gmail.com

* Bnagumup Mapkosuy Kenuc, 1-p Meq. Hayk, npodeccop;
afpec: Poccus, 196603, CankT-TeTepbypr,

MywkuH, yn. MNapkoBas, a. 64—68;

ORCID: 0000-0002-7651-8485;

eLibrary SPIN: 5597-8832;

e-mail: kenis@mail.ru

DOI: https://doi.org/ 10.17816/ PTORS642366


https://orcid.org/0000-0001-9424-3713
mailto:gorobetsleonid@gmail.com
https://orcid.org/0000-0002-7651-8485
https://www.elibrary.ru/author_profile.asp?spin=5597-8832
mailto:kenis@mail.ru
https://orcid.org/0000-0001-9424-3713
mailto:gorobetsleonid@gmail.com
https://orcid.org/0000-0002-7651-8485
https://www.elibrary.ru/author_profile.asp?spin=5597-8832
mailto:kenis@mail.ru

	ОРТОПЕДИЯ, ТРАВМАТОЛОГИЯ И ВОССТАНОВИТЕЛЬНАЯ ХИРУРГИЯ ДЕТСКОГО ВОЗРАСТА
	PEDIATRIC TRAUMATOLOGY, ORTHOPAEDICS AND RECONSTRUCTIVE SURGERY
	Влияние программы длительного стретчинга трехглавой мышцы голени на угол пеннации ее головок у детей с гипермобильным плоскостопием и укорочением ахиллова сухожилия
	Аннотация
	Как цитировать

	Effects of a long-term triceps surae stretching program on the pennation angle of triceps surae heads in children with hypermobile flat foot and Achilles tendon shortening
	Abstract
	To cite this article

	长期牵伸腓肠三头肌计划对儿童高可动性平足及跟腱缩短患者腓肠三头肌纤维羽状角的影响
	摘要
	引用本文

	背景
	材料与方法
	结果
	讨论
	结论
	附加信息
	References
	Список литературы
	Author information
	Об авторах



