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ABSTRACT Objective:To investigate the clinical efficacy and safety of fire dragon cupping therapy combined with subtalar arthroereisis
in treatment of f{lexible flatfoot complicated with achilles tendon contracture. Methods; Seventy-two patients diagnosed with flexible flatfoot
and achilles tendon contracture , admitted from July 2023 to February 2025, were randomized into 2 groups,with 36 ones in each group. The
patients were treated with fire dragon cupping therapy combined with subtalar arthroereisis( fire dragon cupping group ) and achilles tendon
release combined with subtalar arthroereisis( achilles tendon release group) ,respectively. On the first day following the subtalar arthroerei-
sis, the fire dragon cupping was performed on patients at the affected parts once every other day,35 minutes at a time for consecutive 4 cour-
ses of treatment,7 days for each course. The foot-ankle pain visual analogue scale( VAS) score ,the American Orthopedic Foot and Ankle So-
ciety ( AOFAS) ankle-hindfoot score,and the short form 36 health survey questionnaire ( SF-36) score were recorded and compared between
the 2 groups before the procedure,at 3,6 and 12-month post-procedure. Furthermore , the radiographic parameters,e. g. , calcaneal pitch an-
gle , talus-first metatarsal angle,talonavicular coverage angle,and the biomechanical parameters,e. g. ,ankle valgus angle, ankle dorsal ex-
tension range of motion ( ROM) , peak torque for ankle dorsal extension, gait time, step length, double support phase, were measured and
compared between the 2 groups before the procedure and at 12-month post-procedure ,and the complications were also monitored and com-
pared between the 2 groups. Results:(DThe foot-ankle pain VAS score. The foot-ankle pain VAS score presented a gradual decreasing tra-
jectory over time in the 2 group(F =995.560,P =0.000;F =873.277,P =0.000). In addition, the foot-ankle pain VAS score was lower
in fire dragon cupping group compared to achilles tendon release group at 3- and 6-month post-procedure (s = —=9.917,P =0.000;¢ = - 6. 609,
P =0.000). @The AOFAS ankle-hindfoot score. The AOFAS ankle-hindfoot score presented a gradual increasing trajectory over time in the
2 group before and after the procedure( F =846.986,P =0.000) ,and the AOFAS ankle-hindfoot score was higher in fire dragon cupping
group compared to achilles tendon release group( F =8.378,P =0.004). @The SF-36 score. The SF-36 score presented a gradual increas-
ing trajectory over time in the 2 group( F =398.198,P =0.000;F =372.795,P =0.000). In addition,the SF-36 score was higher in fire
dragon cupping group compared to achilles tendon release group at 3-month post-procedure (¢ =12.401,P =0.000). @The radiographic
parameters. The 2 groups showed significant improvements in all radiographic parameters at 12-month post-procedure compared to pre-pro-
cedure values(t = -38.292,P =0.000;¢t = —32.414,P=0.000;t = -41.976,P =0.000;¢ = —30.378,P =0.000;¢ = —18.481,P =
0.000;¢= —12.777,P =0.000) . In addition, the calcaneal pitch angle was greater, the talus-first metatarsal angle,as well as talonavicular
coverage angle ,was smaller in fire dragon cupping group compared to achilles tendon release group(¢=2.588,P=0.012;t= —-6.128,P =
0.000;¢t= -3.115,P =0.002). 3The biomechanical parameters. The 2 groups showed significant improvements in the biomechanical pa-
rameters, such as ankle valgus angle,ankle dorsal extension ROM, step length,and double support phase,at 12-month post-procedure com-
pared to pre-procedure values(z =8.642,P =0.000;: =4.890,P =0.000;¢ = —6.372,P =0.000;¢ = —13.711,P =0.000;z = —50. 300,
P=0.000;t=-41.169,P=0.000;:=17.482,P =0.000;¢ =4.808,P =0.000). The peak torque for ankle dorsal extension decreased
in fire dragon cupping group at 12-month post-procedure compared to pre-procedure value(¢=71.900,P =0.000) ,whereas the change in
the achilles tendon release group was not significant(z =0.058,P =0.954 ). The gait time was shorter in fire dragon cupping group,while
longer in achilles tendon release group at 12-month post-procedure compared to pre-procedure value(z=8.110,P =0.000;¢ = —12. 161,
P =0.000). In addition, the ankle valgus angle and ankle dorsal extension ROM were smaller, the step length was greater,and the double
support phase was shorter in fire dragon cupping group compared to achilles tendon release group(t = —1.346,P =0.043;¢ = —4.853,
P=0.000;¢:=1.503,P=0.014;:= -1.795,P =0.016) ,while the peak torque for ankle dorsal extension and gait time were not signifi-
cantly different between the 2 groups at 12-month post-procedure(t = —4.302,P =0.284;¢t = -0.158,P =0.907). ®Safety. The inci-
dence of complications was comparable between the 2 groups(y* =0.633,P =0.426). Conclusion : Fire dragon cupping therapy combined
with subtalar arthroereisis can effectively correct the foot deformity, alleviate the foot-ankle pain,improve the gait and foot-ankle function,
and enhance the patients’ quality of life in treatment of flexible flatfoot complicated with achilles tendon contracture ,its therapeutic efficacy
is superior to that of achilles tendon release combined with subtalar arthroereisis. However, it is less effective than the latter in increasing
ankle dorsal extension ROM. The two approaches are comparable in restoring basic walking function, eliminating abnormal biomechanical
loads on the foot and ankle,as well as safety.

Keywords flatfoot ;achilles tendon ; contracture ;fire dragon jar;tenotomy ;subtalar joint arthroereisis ;randomized controlled trials as topic

TP SRR PR LI LI LR AR A o e AN 1 TR A5
FAEMAR RN 2 S REMN T SEE 5 58 b REg U  AIEE 55 15 5 e, B



<12 +( 5 812)

HE IEF 2025 £ 11 F %37 %% 11 3 ] Trad Chin Orthop Trauma,2025,Vol.37,No. 11

ZSHRH H WG Z RS R TR . o T
FUFRIERE S, R T X RE R XE
w0 TR RIS RAEIK E R IR S kLA
B A R E D T BRI AR 4 5 R AT = (]
A U 96 BE SE 1B - - J A PR A 5 388 s 50 e 3 A
W) 1 2 A7 A5 A T ST R A 3o B i 4, K
551 e WLET i 5 B 28 5 5 T R e 2 4 R o B O 3
AR, Ja 00 R DL SN R AR, AT gE— 25 i )
5 RS ISR BT UM 3R PR
I ER MR 2R 2 R VI AR (HAFEAE Pl 40405 3K
HLAURG I Y)Y I S KU BT
[ BTS2 4 UL 3 S 3% g R A
SR AR MR R M
BRREYTT T 58, W IR L FRAT IR A K R SERR A5 BE R OG Y
HIIARIAYT T AL A I BRI S 4, U5 1 W 10
7R BB Z FIE B R . 0 T — s KOl
A B T 54 1 S AR AT F2 W S E A 5 B2 e 25 4
(I PRI 25 A0 22 2, AT T B T BL AT 52, B4R 45
wmr.
1 IaERZER
1.1 —fgaER

Ph2023 4F 7 H % 2025 4E 2 HTET N EE 25K
SEIREE BE A R VA T I R T AT A T R A 2 i
FHWTEXT G, BRI TTRES N B 25 K AR
B BEop A B2 5 4 o Al AE BRI 5 R EE AR
7 (WF) PI(2023)67 5,
1.2 iSHikRs

FCOEBFTEANRL  IE RAE AL 45 3 fR) o
7 LR IS Wb e ST T X RN b 00 <
FEE -5 1 B <4 MIEHR L A5 1 Ef=
4° g - FLAE 520° < BRABHBUAR A < 30° M IEH 2, 10° <
BB < 20°7% JE T 0. EIER RS T,
3 Silfverskiold 256" i DA fH I (o7 B 56 45 25 fib <
10° JiE AT il < 10°, RIS T A BRI 2R 45
1.3 MNFRHE

OFfF A LR Z Wb ; QFH 8 ~75 % ;B [F &
S 5B, I B R E .
1.4 HEBRERE

OAIMZ RGP B 05| T B
i R R B Sh B IRR 2 5 ) JE B R S A A S 2
F s OB A fa # ;s @BE A 532 1 e 3T AR Bk

B I HABSE RS
1.5 RUitrE

OARFEHAE 5E BIRIT FG RS ; @ F 32k
BRI R U ORI R & AR E N A
M2 H5IEE A R F0E @505 ) B0 R
Wi, i) BERZ A BIF TS 7 A8ORN 2 A EPEAl 2
2 K&
2.1 BXERHERE

AR AT AS H , BRI RA AR 2H 5 Kl TE2H YR
MR F 26 (visual analogue scale, VAS) A A
(1,52 £0.38) 48 (1.22 +0.38) 48, 2 41k
11 /g E B A ], 45 38 K o« = 0. 05 (XU, K
BALHE 1 -B=0.80, KM PASS 20.0 il fFit5
R P REA R 30 i, B3 20% I TE AR,
I IBUEREA Ry 72 1], 340 36 fi],
2.2 FENSAREEEEAE

W 72 BB FE R AL S5 1 ~T72 B 855
S A SPSS20. 0 4, i A SPSS20. 0 4k 4 A= i,
T2 AT, 5 B AL 1 G 5 % R A FEAIL
B WONEIRHEF 5 B R AL T 1 ~36 RYBEHLECTY
XERE R E A K e RELH B3 HE P AL T 37 ~ 72 (b
PUBCF R SR A SR EFA R 2H . T 2 2R
VR YT T3 125 22 S350 AT R St B 12
2.3 @ITHE

JITA T AR [l — 4 BRI 8 i, 2 2H A8 3 1 IR
SFRME >R 4 BRI, AR RBR b B 173 4 |k
17, 1k I Hs 2 45 kPa, B Al 0T 5
2.3.1 BRIEAAARLL ORJTERBEAN AR T 5
HISIARIGST o FoHEATERBEAAMR A . T A/ IS O BR
i 1E ASZC 2 2 cm ARABCER 1S D T R R N
M—2O)Wr s 26 1 DY) 62y 7 em ZRRCER 2 4
PAD] 1, K B P 0 — 2 DT s T 2 0 22 )
MU K BRI UT W . SR #EATEE R 5C
WA THEERIZ 1.5 om BB S XM —K Y
2 em BYYTIH ARURUITT KK e K T M4, B Rk oy
PR R . T SN AR RS ~7 Sk
B, U Bl 5 T8 SR W BT
ST B2 R, 2 CIEE X LALEIHH A U7 B
HENAE RIF /NG, RS IRENE, UALE 2
SN AR A IE G , B KNG IS %) Hyprocure (R
TR AR ) , FHUGEMHIN Hyprocure (v Bff-52



HE IFE 2025 £ 11 A % 37 %% 11 # ] Trad Chin Orthop Trauma,2025,Vol. 37,No. 11

(%813)- 13-

PR -5 1 R AR R TR A I B vhist
DI B 288 5, B i JO R OB LASE T i A 4L

2.3.2 Kl SRINKIeHERRG R Al SR
97 ATHTF RIS AR (AR B JE5H 1 X
T K e RERTT , BRI AT - O & B fib
{37, FE50 e Fa /IR U B AR DX 3 AR AR R A
FEFIB A JIL P = R, 8 5 K/ 63 9 e i
QARFE iz BB/ IS LR, PRAG LPY 5K 1, R AR
PR SE T H R e A kSR 4R 1) e T A 22 B
B, E MAFTELE TR R R BV L. OTEIRYT
DI SR B T R (AR SE T HH B Be e A o 39 o 5%
7SN W N = DN AN = /W 1P S SRV R it
N, A HESC S - 23] 5 203110047 ) J&5 , R &
JeLMERR S Tk, MR R E TR, Fr2 4y
5 min, DL EI LR 2R . (@R (Al LA 2 JEE B
REASE i e A A8 ) R EA T AT, FE AR IE AR B R
SORE S TE R , SR B RS £ 101 A TG
WEAIL R i i AR R I 5 TR I, A
RSN bR o it il 8 E B, BlR Y RE. B
M BE T M 2 1 JER A A2 K B % e 22 7 4
BN TR L AL I ) 1S min s F- X6 B 2 9 R
ST R FHIE T e T35 04T B AT R, 58] 20 min
WE L, SRR R b ) BERT I, LIR YT A B Jk B3k
PORLL KR B FFE R IR R . BRI i R

Hh S B I LA S8 PO L i 1) HLE sz, B S S A

(1) AR FHE ML 8 4347647 ]

51k BT SERUR Vg B E 2R TT K, PR IR
R, RARIE IS FEAR R . B UIAYT 35 min, KA
ST 1IR,T d 2 1T A7RE, JE 4 7R
2.3.3 ARk RIEHERTAPUEG W
SEIRTT AR D) CE 00 4 2, AR5 55 2 RIF IR ER
TR ARG 2 FIT 6 28 B SC R o i, IR A7 2
ERES ESIE Sh AL U2 DIk 6 J 5, ) 2R AT &8
i 73 SVl S, 8 20 1 2 e 1A
2.4 FHRERREWTMAE

O TARET ARG 3 A H 6 A 12 A H il
IFLEH 2 4 R R BRI VAS W R E RS
BR ¢ 5 P 2 ( American Orthopedic Foot and Ankle
Society , AOFAS ) Bi15 J5 fE 3437 K BT W] e FEEIR 5 941
25 2 (short form 36 health survey questionnaire,SF-36)
PR R AR KRG 12 A A I R 2
2R AR R E R A B -5 1 B e AR BE BT
A BRI ANEI A B BROCTT AR Sl LR OCY E A
WEAE I 5 BRI R] 2P OB T 5 WA I LK 2
B E I RIE KRS
2.5 HESZITAE

K SPSS20. 0 et A%t i s AT 5e 143
BF o 2 LHL AR S0 B 00 50 4 2L 40 PR X A
B, A AR AT R A AR BE T IR ) B R AR A
PR35 1 B M BE R R AR BROCTT AN RE AR B B
IR ARG B BE BRGNP I ]

(@) K EHRAR

I REBETRETRESHRRBEREK



14 +( % 814)

HE IEF 2025 £ 11 F %37 %% 11 3 ] Trad Chin Orthop Trauma,2025,Vol.37,No. 11

A R XS P A 4L 1) L ZH N B SR o A 5
FEBRFERPE T VAS 3 73 AOFAS Bt 5 )5 & 3 70 K
SF-36 917114 He A5 149 5% FH 8 52 0 B ) 07 22 20 #r
IF R R A 26 1 LU ECR FIRCIE X Ao G 360 /K o
a=0.05,
3 8 R
3.1 SHEER

AN T2 B K T AL R i 2 4
36 . 2 A H ML TR AL, 2R LG+
SCHEA (R D) .
3.2 THRREMTFMER
3.2.1 REREKIE VAS Wy mfEE R 5 HK
RAFE AR 2 4R BB VAS W3 Bk 1L
B, LA 2 S A Ge v 2 S0, BV AE S 000 5 T AR
JE AN TR ] i AL BRER IR VAS PR40 1Y 25 B Gt
R RIFAER (B 2000 52 20 A BRSPS VAS P> bl
AR A 5T A B 2 Y R R e 42—
BUARRG ARG 12 41,2 412 BRERENR VAS W53 1L
BOCAMZERB TR E G ARG 3 A 6 A,
KOREL E BRE TR VAS 143 0% SR M b R 41

W2,

3.2.2 AOFAS Bt 5 )5 B3 B KEES54H
RAAFTEL TR ; T AT G AOFAS B 5 J5 R IE4
SR F R ] 5 bR, A AR R ON ; kO T2
AOFAS B 5 J5 JE V43w T BRI AL i 2, A7 AE 53 AL
Mo W3,

3.2.3 SF36 145 BIEKNRSSAHANEFELE
BN 52 2 SF-36 PEor B LU Al 2 R A ZiT =5
S, BIAFEAE S 800 5 TR F IS AS [R] g A] 55 SF-36 3
O 2E A G2 R X, BIAAAE RS RIS 52 4 SF-36
VEoT B IT [A)AE AL 3 5 oS 3 2 0 ISR
FEE—FGARR ARG 6 A 12 A~ H .2 41 SF-36 1
SyEA A 2R RGO ARG 3 A, Kk
T4 SF-36 T4 T ERERA R AL . W3k 4.

3.2.4 RAEAERE R, 2 4R R R -
551 PR T S A R, 2 R RS
o ARJG 12 A H,2 4185 WURHf YK F AR, B
=551 BhE A B 5 A AN TR KR A
PR R K T BR AR MA R 2H, BE 5 1 B A B
FHE A/ NTIREAMAR A, RS B3R T,

®1 2HAFUTFREGHRBERBERLAN

4151 R, PR/ B AR/ jdiiﬁﬁ?‘é%&_/z Wl ]/ BL1% SR/ 1]
i) i} 7T (xx5,%) (x£s,kg-m™) (xxs,H) (xxs,H) M A
KOIEELH 36 16 20  31.21 +8.89 23.71 £1.61 18.65 £3.01 9.01 £3.45 15 21
PREEAARA 36 17 19 33.00+9.34 23.53 £1.53 17.52+£3.89  9.43 +3.88 19 17
K geit X =0.056  t=-0.980 1=0.520 1=1.370 t=-0.500 X =0.892
P 0.813 0.824 0.756 0.767 0.547 0.345
F2 2HAFRUFRESHREEREEFANEERTERURELNERTS
415 FEA AR/ ‘ Eﬁfﬁ%ﬁafé%in??ﬂ%ff%ui%fﬁ/ (x+5,753) _ peri Pl P
i A AE3MA ARE64MH ARF124H
KHELH 36 4.33+£0.43 1.93+0.30  0.85+0.27  0.82+0.24 1.98 £1.47 995.560 0.000
PR 36 4.44 +£0.53 2.46 +0.13 1.21+0.19  0.89+0.24  2.25+1.43 873.277 0.000
&t 72 4.38 +0.48 2.18 £0.35 1.02 +0.29 0.85 +0.24 2.11+1.45  209.603" 0.000"
Xl -0.938 -9.917 -6.609 -1.335 51.961" F=8.36947 ,
P 0.351 0. 000 0. 000 0.186 0.000" P =0.000”
1) FRNEY FAER P AH ;2) 38 AN FEA P A
RT3 2CHAXRMTFRESHRBEREEFANEEEESRXTHSRERRIES
13 REA A/ %E%E%éé*ﬁw%ﬂ%%)a&i%}/ (% +5,4)) it P P
il ARHIT UNEER; ANE61MH R 121H
&% il 36 70.92 £3.55  88.66+2.94 92.62+1.87 91.78+2.18 76.06 +17.54 506.451 0.000
PRI 36 69.57 £5.71  86.44+1.32 92.39x1.32 91.44+2.85 70.86+17.69 366.233 0.000
it 72 70.26 +4.74  87.58 +2.54  92.51+1.62 91.62+2.52 73.54+17.77 846.986" 0.000"
1 1.205 4.183 0. 604 0.557 8.378" F=1.7417,
Pl 0.232 0.000 0. 548 0.579 0.004" P=0.159"

TE 1) BN FAER P {E;2) ZCHANH FAEA P A,



HE IEF 2025 £ 11 A % 37 %% 11 4 ] Trad Chin Orthop Trauma,2025,Vol.37,No. 11

(4 815) 15 -

3.2.5 AW RN, 2 AR AN
BRI G Bl B RO Ty I (EL T AR AP 2SI TA] |
AR BRI UL, A 22 S B R Geih7 Lo AR
Ja 12 A H 2 BRI SN A R 3/ TR R, BROCTY
GREREETIE RPN o N PN i NI S & 8 U
P T AR 5 Kl HE 2H R 5T 95 AR 1 RN TR
R, BRBEEA 7R 2H 77 0 BT 5 AR AT A9 22 5 0 24
5 KR REL A 25 I ) A, BB AL i 2 28 2

A TA]R T AR 5 K HELBROC T A1 B A B IR S 7
% Bl B2 A /N T BRBE AN i 4L, 20 I OR T ER AL R 2
XSS 0 T BRI 4, R OG T T5 Ae F ) R 25
AT 55 BB P A 28 1) 2 1) 22 S 3 R e it o 1 S
W8 =H 13,

3.2.6  JFRAERAEEDL K IEREL D) R
1 5] B S AL AR 1 01, SR A A 2L SR M o 2
JBRIEL 2 19 AEAPIRE A 1 451 D) g 2 4] U 1 kg

R4 2HRUTFREAHRBERBREFANEHMBRKLAERITS

FEA R/

1 Y S AR DL A 22 3R P03/ (o =5, )

200 — - - - &1t F 14 P i
) B i RE3 N AR6 A A 1240 i f
K g2 36 48.09+6.24 80.48 +6.66 85.52+5.25 90.21 +4.79  85.99+9.26 398.198 0.0000
IRIEAMEL 36 47.22+6.27 63.46 +4.90 83.35+6.47 89.42+5.18 84.96+9.77 372.795 0.0000
it 72 47.67 £6.22  72.21 £10.36 84.46+5.93  89.83 +4.96 85.49 +9.51  763.064" 0.000"
t{H 0.591 12.401 1.572 0. 666 58.861" F=33.7817,
Py 0.556 0.000 0.121 0.507 0.000" P =0.000"
1) ERON Y F AR PAH ;2) S8 HUW R F AR P AE,
RS 2ARUFRESHERBEREEFANERBHMA
PRE AR/ (2 £5,°)
ZH 5 FEAR 1/ 471 - = t r
# B/ AH AJE 1241 H H
KIEHEA 36 12.28 £0.91 20.16 +0.95 -38.292  0.000
BRI s foe 4 36 11.98 +1.02 19.49 +1.24 —-32.414  0.000
¢ 1.340 2.588
Pl 0.185 0.012
FR6 2HARUTFRESHRBEREEFAWNEER-F 1 HEA
B85 1 Bha /(2 +s,°)
ZH 5 FEAR 1/ 151 _— T t r
# B/P AHI AJE 1241 H H
Kt 36 13.28 £1.12 2.96 £0.77 -41.976  0.000
SRR i 2 36 13.47 +1.43 4.41 £1.21 -30.378  0.000
t{H -0.653 -6.128
Pl 0.516 0. 000
KT 2ARUTFRESHERBEREEFANGEREER
PEAEEA (2 x5,%)
245 FEAR 1/ 451 _— = t r
# B/ AH AJE 1241 H H
KIEHEN 36 22.95 +2.68 13.80 +2.60 -18.481  0.000
R s fie 4 36 23.17 +2.98 15.36 +1.48 -12.777  0.000
¢ -0.324 -3.115
P 0.747 0.002
RS 2HRMUFREAHRBEREREFANEREXTINGRE
BT SNRIAE/ (x £5,°)
245 FEAR 1/ 151 _— . t r
# B/ AHI AJE 1241 H H
KIEHEA 36 4.65+5.06 0.13£3.13 8.642 0.000
PRI ik 2 36 4.75 +4.34 1.00 +2.25 4.890 0. 000
¢ -0.091 —1.346
Pl 0.350 0.043




- 16 +( £ 816) HE IEF 2025 £ 11 F %37 %% 11 3 ] Trad Chin Orthop Trauma,2025,Vol.37,No. 11
RO 2HRMFREEESHRBEREEFANEREXTEMENE
BRI MG 8h 3/ (v £5,°)
HH LA/ B — - Py
H 5 FEA /i) e R 12 4] RN {
KIp A 36 15.20 £3.06 20.22 +3.13 -6.372  0.000
BRI fi 2H 36 14.77 £3.48 23.24 £2.06 -13.711 0.000
Ll 0.551 —4.853
P 0.327 0. 000
R0 2AHAFREFREAHRBEREEFANERXTEMIERENLE
. PRSETT IR 1/ (x+s,N-m - kg™")
4h =/ — - P {4
H 5 FEA /i) Rl R 12 4] i {
KL 36 0.170 £0.058 0.110 +0. 053 71.900 0. 000
BRI fiE 2H 36 0.171 £0.059 0.170 0. 065 0.058 0.954
{8 -0.070 —4.302
Pl 0.709 0.284
Tl 2AHAFUTFRESHEBEBREZEEEFARIGEEERE
AW/ (v £5,5)
ik = VINVAL — - P {4
H 5 FEA /) e R 12 4] il {
KL 36 0.604 £0.210 0.536 +0.159 8.110 0. 000
BRI fiE 2H 36 0.505 +£0. 145 0.542 +0. 163 -12.161 0.000
{8 2.315 -0.158
Pl 0.050 0.907
K2 2CAFUTFRESHEREZEEFAIELK
HK/ (v £5,cm)
ik = VINVAL — - P {4
H 5 FEA /i) e R 12 4] il {
KL 36 57.83 +4.29 62.13 £3.77 -50.300  0.000
BRI fiE 2H 36 54.82 £5.30 56.35 £5.08 —41.169  0.000
Ll 2.656 1.503
PAE 0.259 0.014
R 2AHAFUTFRESHEBEHEEEFAIENZER
WP/ (x +5,% )
ikl = VINVAL — - P {4
H 5 FEA /i) e R 12 4] il {
KL 36 26.35 +2.36 23.56 +1.39 17.482 0. 000
R R fiE 2 36 26.85 +1.81 24.29 £2.02 4.808 0.000
Ll -1.003 -1.795
PAE 0. 150 0.016

B AR 2 D IR RALHLE VT E A HE
MRS BT B IR EIRIT 5 I AR
26 L 515 DU AE ; Bt S0 IR 44 T 11 iRk
TR . 2 IR WIF AOIE R A R, 2 T
it (Y’ =0.633,P =0.426) ,
4 it it

S FEAE A — N PR UL I 2 SR R Y, L
B PRI A AL 5 B R A b B ST L A e,
WA R O I R IR R A g P
JRAEZ PR TG R o AR BT IR AN Y,
JETRTIE 23 AR B TN EE , AN BUR F R

i, PRI 2 R TR RO 2 R R ST AR ) oo
i, 51U A ) S, B ™ HE R SR Y AE R
T RBRIC Y 1 ) £ 2 A (B AT B BE R
UL 251 Al BT B A QR AL, 33k A 2 ] i) L
SPECE RBURHT N PR R =R A
PR XMBEATPERY A W) T 2 2O 2 B T oG
TR B S GG, DI S RS, T A
PRI S W I BERE S, S & B HE R H
B G R R AR AT B
B 55 RS IR S 6 A UL DA R R JEOR B A
BRAE TR A0 R AL A S IR 14045 L3R



HE IEF 2025 £ 11 A % 37 %% 11 4 ] Trad Chin Orthop Trauma,2025,Vol.37,No. 11

(% 817)- 17 -

PR 5 SAELAGARAE IR , PR 22 3 T JCAEAR )
AR o A RS W A B 05 Ik ek, W
BFARRIT . M FEFARAIT IR HAFARY
LR, nTHIEF AT . FARIRIT I HARESF IE
iSO A ST BAIRE S o B G IFT
ARIFALIHBER, 7 FEOR GV H @5 208 2™
AR SE M . AL Z R, RIS PRI A5 70
PREAR 7 38R D) A5 I 34, 1 W IR w82 A H 4
ZUT B O B AR SR AL AR R AR 2 1 — i
AR, BRI B IR WY, H R 24 A%
AR5 SR, 12 AR A W R R o 475 ] B Hh B
WA T A SR SN BB R R
FERAE o A, B R O B AR R EARSE AL L
PR IE S 5 B 0 B2 A, HOR REAR DR BRI 22 45 | 12
JEWLIC T 25 LA A A ARAR Rl DR ke, o B N i G
BN AN F AR REAH ERSF N 8
R 2 24 TR S A T BRI RA A, (ELL U FEAE D A
DIERAE R A 5 ACRE RS, AR RS % A LG
1 B e 25 5

AWFTEAERFEW] AT T R RAE B I BRI 22
AT, K e BB A BN S i S ARAE AL AR A 4
PR FRTH AW F1 2 A 2L G i RSP O AL T L
AE-5 R AR I TR U7 T, 249 O T B A R AR A
BERRTHIBIA . BeAE RA DG UE T KR HE Al 118
BT A7 BRI 348 1A 0T %, EIESE T H R4
A2 4k, AT A ST A B PP P R 45 5 I IR T
TrEBRBE TR IR RIS . AR 12 A 2 AR
BB B -5 1 BE A ORI =5 5
B ) Bl A B o A (i A2 A B ) 24 A i 5
¥, 0K e HE 4L AE ik i A IERESE B3 B 25 0T
BRIEANARZE o T FLIRIA « KR RE S Ao A 25 i R e 22
45 AR T R IR AL SO0 HyProCure (19 BH 77, A ifi
fiff HyProCure 7EMF IE & 5 5 J1 4R I RE B 5873 b K 4%
FAEW 153008 P IR AG  E RPN AL
IEMIE . AT, BRI A 2R 0 JF R R A
HEA T AR ARG LR % ST ph 2 80 155
IR, P4y ] BEAE — i A B2 b BIR i) e 28 A9 97 IE MO
AJE 12 A AR ER AN i 2 R OC T H5 hIG s Y
TP N 3 AR LR O b WA ) R T
ek, EL IR it 2458 XS, B g o 3k 3 ) AR A iR A B
G N R, AT RS ULy B EES

M T, KO 2 DUAR AR AN T7 2Chs A BRI, A
BRI G S B kst A ED , (B R PR 4 1 B
LRI T . U EE R, RS 12 4
HZABRSE Y 15 (B R A S 5 AR, ] RE RS S 3
BRI AP AL W 10 A ) 5 W i SR E R
NEIFF M, LB EEmIER L. K5 12 4 H
PSR PR T R 1) R A 22 S A T
SCARRIX PR T 15 AR A B AL 57 5 A2 ) g 2 B e
D7 PR S o BEAh, KL A e A5 25 T T
F L, BRI KIS WU 4R . 3 P9
PR ARCRIRT I RObR S, SR T R E A7 E O 4
R 0T 7 A B U S BB A R i 3
—PRHIRT ARy E (JUHIE S e 2 5N B ) B 32
3t A1) PR 805R IE. il 3 R A R O 4 1 e % 30 ek
I EAER PR IR AR P . S LR A
i 2l , A A W A P ] RE RO TR 14 [ ) 1
TECE Y R 2 447 11 52 2 BR A o

KIETEAALEARSG 3 A H 16 A HHIPR VAS 3
345 25 AR T BRIEAR A 2, 2 B AR S A I R
Jr WA, HAE R IR BB (AR5 6 A M) 2L
R KERER IR BB A B T 2 AR S5 K i
W, it HE AR T DU BE 02 o Ao RIS 9 E2L [ 3t , Wi e
REFHERGE KBS o R A P Dl P AR A 5
1 G AE S AL P B2, I e 740 o o (1 1A, O
A I T RE A B T AT R
HyProCure REHRH T A 2L 78 1 £k, (EAL AP Ji] 1 4kl
YUYSE RS T R it ) IR R, KOl
HAEARIE 3 A1 SF-36 PP AOFAS BR5 )5 AL 7F
YR E T BUEAR R A AR SR T B B
TR A VA L B G T R O I R A
S 2 I SE SR R I 22 e OG0 3, (H R
P20 1 LB 2 18] Ik i ot 2 R (o HG I R A Y
50% ) fe7 T LB AT XU, Th7 K e U 56 4 ALk 1 G
Pt e 1T ARG a2 S D RE DT TH Y EEEMEL

SRR R ORISR AR LR T
PR A BB SE A MU R ) B 1
SRR BT 5, TR HEWR AL T O 2. Hok
OAET Ui/ NSRRI, 2 BRI REVR A MY (2 E
12 a R R . IR —— KRR Tk Tk
PR A AR IO 5 i BRI A5 A A T, A /MR
LR TR HEAT IR M, B 7R e 2e R R



- 18 (4 818)

HE IEF 2025 £ 11 F %37 %% 11 3 ] Trad Chin Orthop Trauma,2025,Vol.37,No. 11

T i 5 A R e 5 S 2R 4 ) i Je P Wk R LA 9
FERPME, BT HRRE AR R 24 | B
BRI Bl B, S RETT v O B AR R
A3 IR 2 114 F TS B TR A i AR B8 1 — b AR Y
FRAPEERE . K e BET eiE R U 5 7
(AR L) W UM EIE T, A RO 2 S P00 25 0 22 [l
Ui, IR A BT B -5 /K I R, DT 2 25 22 i 9%
I AR T REBOR B AR, RITEE R T R
PR A UL st Ak R A PR 5 AR i 1 218
YRR I, B AT B I R R BT A 5 AR T
o CHETET R PMEI RN SO REA AR
54 1A R R BRI Zh AR B BT B IE
5 ROERERY fi e Pl Z RIAFTE D RS e . B
PRI, KO 2ok 2 AR R A T HyProCure 7
B ER R R B, RE R Ay R AE A )
SARURE 5 M B HyProCure 8 19 F2 E B P 12k, XA
B AR D REWR I 21t T A AT BB Y 0 2 il . X
T il B O 1 AR AR IR 1Y P B ko AR A
NREMR I W OG5 o I A, A rpv i o [ 25 9 & i A2 1Y
BEJG A SCE 15 S B Sk AR O R A R
T HIR-JE R IR . X — A B AR AU
5 7 HyProCure X} J5 /& 70 B 09 7 IR R, i 2> 1
PRIAIT BT | A 20 285 5 (A B P I 4 ), A
AW A SR T EDIE TR IR R R I A 1
Hef

ARG R B, JORRER G BE T Tl sh ARG
7R A 5 I BRI R4, n] A RO I R AR IR TE |
G it JEBRERYCIR ok A0 A R BRAR T BE (B R R
AT BT, 7 RO T R R i AR K B BRSO i 3
AR AELE RS IR G 5 A Bl B2 5 T RO S B
ARG BE T O I ZhAR , RIS B AP AT
IHRE THER F P R R 5 | & 1 S AR W) 2 B fip e 2
VTS . AR, A FEAT AL — 7 1Y JR FRAE
O KIEREST B A ERVE SR it g B2 R 5% ) 1 ik
ZARMEAL SRR E . QLR I 2 VA B SR AR
BT SE g s M, R AR o H 8 A TG . GJF
RCRTE L2 TS BIE S , H K e s A B 2 44 )
BARA D ERLR AR . EExT Bk R R, RIS
A B LLAM AR T AR UEAC BRAE 7 52, A1 FH AT 22 3
WA T B A rh IR e A 1 & 1, IR A 4
T HHL T2 WA B HIGS LS

(1]

(5]

(7]

(8]

(9]

[10]

(11]

[12]

LALEVEE M,DAGNEAUX L,LINTZ F,et al. Flatfoot : new
diagnostic modalities [ J/OL]. Orthop Traumatol Surg Res,
2025:104415 [ 2025 - 07 - 30 ]. https://pubmed. ncbi.
nlm. nih. gov/40935328/.

DARS S,UDEN H,BANWELL H A et al. The effectiveness
of non-surgical intervention ( foot orthoses ) for paediatric
flexible pes planus:a systematic review: update [ J]. PLoS
One,2018,13(2) :e0193060.

Boakige, Fiiie. BER 1 8 8296 97 O i o7 2 1 BT 5 0
JELT]. s EBHEAM K ,2024,32(5) <428 - 433.
WA B, R A o R 5
I AA I RS A AR SRR B A A G ELT ). h e
St hhEl 2R 2024 ,17(4) <347 - 353.

HAGEN M,LAHNER M,LAHNER N. Machine-based sub-
talar pronator and supinator strength training increases
rearfoot stability in male runners[ J].J Biomech,2025,187 ;
112770.

YASIN M S,RAYYAN H A,EID M K, et al. Clinical and
radiological outcomes of Evan’ s osteotomy in young patients
with flexible flatfoot deformity: a retrospective investiga-
tion[ J]. BMC Musculoskelet Disord ,2025,26(1) :755.

DE MARCHI F,CRIPPA T A, ANGHILERI F M, et al. Be-
nefits of combined hind-foot alignment and medial arch re-
construction surgery in children with flexible flatfoot:a case-
series analysis [ J ]. Arch Orthop Trauma Surg, 2025,
145(1) :259.

YONG J R,DEMBIA C L,SILDER A, et al. Foot strike pat-
tern during running alters muscle-tendon dynamics of the
gastrocnemius and the soleus[ J]. Sci Rep,2020,10(1);
5872.

SAW K K W, GURNEY Z, NOEL-BARKER N, et al.
Increased Achilles tendon force required to achieve heel-lift
in cadaveric model of midfoot instability—A cadaveric
study[ J]. Foot( Edinb) ,2025,63 :102174.

DENG S,SUN Z,ZHANG C,et al. Surgical treatment versus
conservative management for acute Achilles tendon rupture ;
a systematic review and meta-analysis of randomized con-
trolled trials[ J]. J Foot Ankle Surg,2017,56(6) ;1236 -
1243.

MALIK S,GROESCHL R,SORENSEN M D, et al. Repair of
acute versus chronic Achilles tendon rupture[ J . Clin Podi-
atr Med Surg,2025,42(3) :381 —392.

SAEB R A, TPE AR AP TR A B Ls s 4
AT BT A9 PR ACR [T ] A [ 2 A ER 2, 2024,



HE IEF 2025 £ 11 A % 37 %% 11 4 ] Trad Chin Orthop Trauma,2025,Vol.37,No. 11

(5819)-19 -

[15]

[17]

[18]

[19]

[20]

[21]

[22]

[24]

[25]

[26]

31(30) :101 - 104.

WRI. FIEIR)7 7 A AFRF 2 AE 17 B[] vy rp e 2y,
2022,53(5) :46 —48.

MYERSON M S,KADAKIA A R. & MR AMNBE . 3 & 5E
AR TE B 3 RRLM . SREHER, 200, 3. st AR AR
HRE 2021 :194 -219.

DIGIOVANNI C W, KUO R, TEJWANI N, et al. Isolated
gastrocnemius tightness [ J ]. J Bone Joint Surg Am,2002,
84(6) :962 -970.

B, ERAMA. ARG RS BOTFM bR LM ] de st A
DR Rt 2005 . 123 — 124,

JEITRK. AOFAS BR-J5 EPF R GE [T ], s AR,
A CHTRR) ,2014,8(4) :557.

KT, AR AT TR R M. Juat: Blead
ARSCHR i At , 2018 :327.

KIRMIZI M, SENGUL Y S. Is postural stability during
standing and dynamic tasks altered in young adults with
flatfoot: a comparison study[ J|. Musculoskelet Sci Pract,
2025,78:103359.

FLORES D V,MEJfA GOMEZ C,FERNANDEZ HERNAN-
DO M, et al. Adult acquired flatfoot deformity : anatomy, bio-
mechanics , staging, and imaging findings [ J ]. Radiograph-
ics,2019,39(5) 1437 - 1460.

FALDINI C, MAZZOTTI A, PANCIERA A, et al. Patient-
perceived outcomes after subtalar arthroereisis with bioab-
sorbable implants for flexible flatfoot in growing age:a 4-
year follow-up study [ J]. Eur J Orthop Surg Traumatol,
2018,28(4) .707 -712.

WEIL'Y,LIU H,XU C. The reliability of talonavicular uncov-
erage to indicate forefoot abduction in progressive collapsing
foot deformity:a finite element analysis[J]. J Orthop Surg
Res,2025,20(1) .143.

JOR A,LAU N W K,HE Y, et al. Effects of foot orthoses on
lower extremity joint kinematics and kinetics in runners with
asymptomatic flatfeet: a systematic review and meta-analy-
sis[ J]. Gait Posture,2025,121 281 - 294.

GU Y,LU Y,MEI Q,et al. Effects of different unstable sole
construction on kinematics and muscle activity of lower
limb[ J]. Hum Mov Sei,2014,36:46 - 57.

MOON D C,KIM J S. Effects of home-based telerehabilitati-
on on foot intrinsic muscle activity and thickness in individ-
uals with flat feet: a preliminary study[J]. ] Am Podiatr
Med Assoc,2025,115(1) :22 —178.

JIANG Y,WANG D, YING J, et al. Design and preliminary

[27]

(28]

[29]

(30]

[31]

[32]

[33]

[36]

[37]

[38]

validation of individual customized insole for adults with
flexible flatfeet based on the plantar pressure redistribu-
tion[ J]. Sensors( Basel ) ,2021,21(5) ;1780.
LAKHOTIA D, SHARMA G, KHATRI K, et al. Minimally
invasive osteosynthesis of distal tibial fractures using antero-
lateral locking plate: evaluation of results and complica-
tions[ J]. Chin J Traumatol ,2016,19(1) :39 —44.
(UEZE-0 0N SISl N S = o NIVALSE I B o 1< 0] i
JE[T]. EFRsMERESRE,2022,49(2) 128 - 133.
ity , 25 5%, BB 5%, 4. Hyprocure B R 5G9 A3E 22 1A
ST AR R AE BT A [T ] R EE R
AR ,2016,30(8) :975 - 979.
MERCUN A,KOVACIC B,SUHODOLCAN L, et al. Patient
outcomes following extra-osseous talo-tarsal stabilization for
foot hyperpronation[ J]. J Foot Ankle Surg,2022,61(2):
318 -322.
ZeAGHg. v 25 SNSRI G PR T T B R 411 R T AR
WEFELT ] v SCRHEUN PR 2 (51 3R B2 25 T4z,
2018(5) :96 —98.
TAN F, BAZANCIR-APAYDIN Z,KAYA UTLU D, et al.
Immediate effects of compressive myofascial release versus
talocrural joint mobilization on passive mechanical proper-
ties and functional outcomes in participants with Achilles
tendon repair[ J/OL]. Physiother Theory Pract,2025:1 — 13
[2025 - 07 - 30 ]. https://pubmed. ncbi. nlm. nih. gov/
40852842/ .
BOTA O,HEINZINGER L M,HERZOG B, et al. Evaluation
of the ankle function after Achilles tendon resection:a retro-
spective clinical study [ J]. Arch Orthop Trauma Surg,
2024,144(3) .1243 - 1257.
BB, U, R, 55 BN AT E BB A
FELI] AR B R SCHkE ) , 2023 ,31(11) :256 - 260.
FUKUCHI C A, FUKUCHI R K, DUARTE M. A public
dataset of overground and treadmill walking kinematics and
kinetics in healthy individuals[ J]. Peer],2018,6:e4640.
UM, T8, B EF, 55, Th R4S B LB A e 1 W)
PrARJERINL AT ] B4R ,2024,42(22) .76 - 83.
FEEHE BT ACEEA, 5. KT fELR G Rk & A4 B
TEFLIEE A S5 R T K i B h A AT LT ] b SCRHE
TR P (51 3ChR) B 24 14,2025 (1) :200 - 203.
B RIERE, AHENE, 45, 5 R S HL T U n T
BROCTTAMUA RS I PROFSE (1], B Prrp B2 20k,
2023,45(11) ;1366 - 1370.

Csche H 1 :2025-08-04 A S (214 )



