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R LA T TR . R R, 3161 (62 &) FCil 3D FTEE ML, 25 6] (50 &) ARECHIE ke,
PTG 1 . R P 2 B ST (visual analogue scale, VAS), 25 E R ELE R 23 ( AOFAS) ¥F43, AR EENEY Clarke
fii (CA). Staheli 5% (Al). Chippaux—Smirak $8%% (CSD) M5 HBHEE. [ER] WBy7 12 71 18 RS, @hilRdfrmt:. 2
FEMEFNG R VAS PP B 8 U TOOREA (P<0.05); 18 JERY, il AOFAS 1143 F 1 TOokA (P<0.05), SFER
SYHIARLL, FEIRTRML CAL AL, CSIHE S AR EI W (P<0.05), 18 FFMZL CA. AL, CSIFIE S HAEEIYET
IEHFRBERR (P<0.05), 18 JiJG A n B 5 mARTa A &0 T (P<0.05), {HFZH[R] CA. ALFI CSI Y22 R%T05
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Preliminary results of 3D printed corrective insoles for the treatment of flat feet in children / HUANG Zhao, QU Jun—jie,
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Abstract: [Objective] To evaluate the preliminary outcome of manipulative correction combined with 3D printing customized insoles
for flat feet in children. [Methods] From December 2020 to June 2022, 56 children with flat feet were treated with manipulative correction.
After that, 31 children (62 feet) received 3D printing customized insole, while the remaining 25 children (50 feet) not used the insole accord-
ing to the consequence of doctor—patient communication. The visual analogue scales (VAS) for comfort, stability and satisfaction, and AO-
FAS score, as well as the Clarke angle (CA) , Staheli arch index (Al) , Chippaux—Smirak index (CSI) , arch area index were compared be-
tween the two groups. [Results| The insole group proved significantly superior to the non—insole group in terms of VAS scores for comfort, sta-
bility and satisfaction 12 and 18 weeks after treatment, and the AOFAS score 18 weeks after treatment (P<0.05) . Compared with those be-
fore manual therapy, the CA, Al, CSI and arch area index significantly improved in both groups after therapy (P<0.05) , whereas which signif-
icantly lost 18 weeks after treatment (P<0.05) . At 18 weeks after treatment, the insole group was significantly better than the non—insole
group in term of arch area index (P<0.05) , but there were no significant differences in CA, Al and CSI between the two groups (P>0.05) .
[Conclusion]| The manipulative correction combined with 3D printing customized insoles might improve quality of lives in children who suf-
fer from severe flat feet.
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2020 4F 12 H—2022 4F 6 HEARBERZ K 56 4
it VR B ILII AR SE, A B B P T
B, Bik<12 %, BRENHEKE, THITXR TR
A o FEHERR L ARRE I 7 2 B A T R AR 4 o
MR S R A5 0, 56 Bl E 4G T FILMriE. B

Je, 31 (62 &) FIEHIEES T 3D FTEE
TEERIEYT s 5340 25 6] (50 &) Fokr b e 4E4qT
FEFIEERRYT, (MEEENE A, AHRAEGH
TR atfE, A S 58 L3 LY AR
Il AN B A RS
1.2 RIr ik

BILSEHS S AL, W HSEMAT T, 3557 5 s LA

T, W B IEDE (K 1a, b, le, 1f) . FETTT
P . BILIBUMEM , 6 R T 5T s B
b, R OR RIS EE, 55— R8T R 2
KATAL, R RS RTEENL, TR R A TFR
AR VR e, AT AR SRR Y
ZEAR R SV IO, e LA B | AR I
TEIR . SRJG BTFIE/ R, 55— T2 R P 8
TR, WEWS) . 18, FROEERIN R,
fift 2 i il = AT B L RN K, FREH G 30 min/
W T8 HELFEHAT 1 KTFIRIAIT . 1RIra
WA, BRI AT 42 R B A I R I 3 2
EN&TEE (K e, 1d, 1g, 1h) .

E1 &, B, 102, FZPWERFERE  la: 9H2EHATF RIS A R G MR, v L B EREANE 1h: ®Ii2HHG
ST SRR, I CA (La) =14.6°<15°, Al (b/c%) =113.2%>90%, CSI (bla%) =79.4%>45%, =&k R 2

Ephl 1/3 RYTEIAR, 5 AR E=37%, N JE w2

lo: IR TFAEHEE )R, ATIRESMRAIE  1d: PIRTRER

J&i, CA (La) =23.8°, Al (b/c%) =75.4%, CSI (b/a%) =47.8%, &5 HATEE=32%, ESHBIKE le: 18 JFHIAYF ALY
SRR E AL, o] DLER-E AN BRI 1f 18 JEVRYT RIS AL CA (L) =10.6°, Al (b/c%) =120.4%, CSI (b/

a%) =78.3%, S MIEH=37% Ilg, 1h: 18 A FLELE )G,

49.5%, & IAIFRYEE=32%
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CA (zZa) =30.1°, Al (b/c%) =76.27%, CSI (bla%) =
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TETIEAL : BERTIS 2 YA R RS S AR, 1l
PEEhl R (K 2a~2¢) . HEBILEXRKEEE, £IL
B H 5 UE H S RS SN R BT 4 b, R
BREAERTIEWRE, 5805 U Ao E 2t
PRFRA, WL RN A2 PR B A, ol SRS Wi 7
B S HIE TR

TCHERA . AHEATIRSEE RERIAYT, VEHACHE
TE WIS L H ISR, Bl 233 L5
PHAPA S H, A WPRS LI A O BRG 78 S
Rz o,
Lt idis

18 J& B2 10 1] 4nA 0 i B A R iR AN

K2 2a: ERIBFIEERIE CIB-BERCIHILRY) (EVA)

1.3 IFHESR

KA 2 (visual analogue scale, VAS)
PN RILRIRETE M . FE e . U, AMEA
0~10 47 FEEEEFIZ (American Orthopaedic
Foot and Ankle Society, AOFAS) TF43 P Il IR R
7 R ENKE A, & 2 BB Clarke f1 (Clarke angle,
CA) . Staheli #5 %% (Staheli arch index, Al) . Chip-
paux—Smirak ¥§4{ (Chippaux—Smirak index, CSI) L&
AR TR, B EI R 1/3 B AR A B L AR
LB 7
L4 GeiteEirik

KT SPSS 22.0 et it A it w2 o it
BOGORER ) o BB B E & . TR BERILL & £5
PR, VORMEA IER AT, PIZH ] HE AR I 20
SEREAS ¢ Ky, ZH NS (RIS T R AR TSR R 2R 22
G307 e BORHEE R IE A S0 A IR BRI B . P<0.05
hEFA GRS

2 # R

2.1 IfRES

P RE LT3 S I At BB A o o 3
HRTA L SEREE B TR ST 4 h 865 22 il
LR WA B EATHE | 18 e R o7 iR 8 il
LA RIS B AL 1 BB LAT 2 2R R AR
4 JEJG R AEAE R W, TP, P2 R e T ik
BERD R, ANIE R MR . TOREIRAL 25 Bil7E WAL [A]
T RIRIATEREIR, BILN TR .

2b: 3D FTENE I EERBEZIPL  20: 5E T RESR AL

WA B Y (130.9+4.7) do I R %OR WL 2
1, FfRTEERS, gl B LAaTEtE . Rt
W VAS T 22k, 1697 1 AR ES
%, FH 6 FART RN AT K & 28 A 8 R e il B () 7K
-, IRJEHFLEREIN, R [RIEHR] R A 25 A G
X (P<0.05). MIEZ T, JCHESRAmarEE . B
PEFNI R VAS PR RIS [ HERS 2 0 B & As ik (P>
0.05), 12 F1 18 Jilff, AL ENE . FEPEA
TR VAS TFor 24 10 00 T o ER A (P<0.05). 18
JEIE, 2 flHdl AOFAS W4 B I TR (P<
0.05).
22 EoMEEER

ARSI LR 2, SFEBITRIHAL, Fik
IBITIG 4L CA . AT, CSI AL 5 1 U B0 2 ok
#H (P<0.05). 18 M4 FIEIRITHIM CA. AL, CSI
UL 5 AR EON T IEX A B3 2k (P<0.05) ., 18
JATF-BHRYT R R AL e 5 RS R T
HEH A (P<0.05), [HFEZL CA. AL A1 CSI B9 22550
Guit2EE L (P>0.05), A4 CA. AL Fi CSI /Y
ZR TG E L (P>0.05),

3 3t i

AHEFER, TR S n] DU [a] A ] S O JE
RS, RERNT, Wb I BTGBl AR
A RS . 18 JE 5 i E A AR L S 4 B R AT 22
fit, (BTG ZERILGIFEL, HIRSETEBEENCR
W, BB E2ES . VI R —
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RGN R LA B irE, 3~9 # JLEniE
-5 — A DV 04080 B4 5O R R T

1IE N FEARIR ARG R, Helfet ' & Bleck 55 1 il
ORI 1 AR U, R 79%32 1 In
IREI SRS A RA W AU . o — i
B (12 J8) ZF8E IR, X Ib R R B &

U, ZESRgE s (E g 2 AERE
Jli 3 A Hsmer, AR S AR BT i 22 5
AGH AR IR R T LB R CAL AL
Je Csl, BRI RIS, (H A HEER
PERTRTRE.

K1 FWEBE—MWER. VASES K AOFAS TN 5L

£zt Fisf ) A5 FETRA (n=62 /£ ) ToHERA] (n=50 /&) P1H
I (B, Txs) 7.9%2.6 8.5+2.7 0.136
PR (], Hit) 46/16 36/14 0.480
e (H, xxs) 10.5+8.1 9.7+7.7 0.579
JRYT TR (d, % +s) 130.5+4.0 131.3+5.5 0.525
EPEME VAS P74 (4, T+s) TRIT 6.5+0.9 6.740.8 0.159
BITE 1A 4.6£0.9 6.7+0.8 <0.001
BITIE 6 JA 6.2+1.0 6.5+0.8 0.071
YBIT)E 12 )4 7.840.9 6.6+0.5 <0.001
YBIT)E 18 )& 9.1+0.8 6.740.6 <0.001

P{A <0.001 0.497
FUEME VAS 143 (4, T +s) bispagil 7.0£0.7 6.9+0.5 0.155
BIT)E 1A 5.240.7 6.8+0.7 <0.001
BITIE 6 6.0£0.8 6.7£0.6 0.255
BITE 12 )4 8.0+0.6 6.7£0.6 <0.001
VBITIE 18 A 8.7+0.9 6.7+0.5 <0.001

P1iA <0.001 0.669
W VAS 1143 (4, X +s) TRYTHI 7.0£0.7 6.9+0.6 0.604
BIT)E 1A 4.9+0.7 6.9+0.5 <0.001
IBITIE 6 JH 6.840.9 7.0£0.6 0.322
WG 12 A 8.3+0.8 6.9+0.6 <0.001
VBIT)E 18 A 9.0+0.8 7.0£0.6 <0.001

PE <0.001 0.617
AOFAS W43 (43, %s) TRTTHT 79.7+2.7 80.2+3.1 0.355
YAIT)E 18 )& 90.6+2.8 80.7+2.7 <0.001

PE <0.001 0.352

S8 T L O R Y A5 TR R oA CSI>62.70% ,
AI>107.42%, CA<14.04° ', FHEEEHG LD IE
AU, BlA R A T LB M T
SERTRA TR A S AR R 7 . Li 4 1 BER I
T TR RIS E, HLE RIS
#5 . KPR UL R

FHOE R, 2 53R m R, R
SRS, UL ISR . (R 24K
BILTE 1~2 DN H NI REIE N 2 S8, Xu 55 1 BF5E
i, A S 5L 8 MG AT IE LR, ARG R
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SRR, AU, IR E AT S BREIE
PATERE il RE R Ede, VR A R R AE 6 SR VAS 3
3 BIVAY A 3R FH o il R (KO, N R il A
PR, 2 T RE AR 05 B AR e A 1 o e
SO S A A BRAEDIRA ke ) Lo R bR

gibird, FRBELRERTARES, 2
M R BN R IRIFFE 0705, S5a BN, RNl
IV - A2 W AR R] 230 AR A T
PR JLEAETG B (EAHITR D, BEDTI ]
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2 MAFEESNELR () SHEK

Bzt s i) A5 FERIHA] (n=62 &) Tk (n=50 2) PA{E
CA (°) ER‘SGEvIg:] 18.8+3.6 18.623.6 0.851
FIBITE 28.5+5.7 30.3+5.8 0.119
18 JE LT 19.4+3.6 18.8+4.1 0.404
18 JAFik)E 29.5+4.8 30.5+3.4 0.107
PE <0.001 <0.001
AT (%) FHARTHT 86.4+9.4 88.2+9.8 0.317
SRS LI 64.6+8.0 64.4+9.1 0.847
18 JAFvkmr 84.3+9.0 82.8+8.6 0.348
18 JAFE)E 69.6+8.3 70.0+8.5 0.687
P <0.001 <0.001
CSI (%) FIEIRITHT 72.1+12.7 70.6+10.3 0.482
FIRIBITIE 44.4+8.7 45.6+8.5 0.461
18 JAFkHT 68.5+11.6 70.2+11.7 0.497
18 JA Tk 45.4+5.9 46.3+6.0 0.423
PH <0.001 <0.001
SRS THBYRE (%) FHRRIRITHT 32.8+1.7 33.3+1.8 0.272
THEIBIT IS 26.8+2.1 27.7+2.4 0.146
18 Ji FHLHT 31.4+1.8 32.9+1.8 <0.001
18 JAFikE 27.4+2.1 28.4+2.3 0.024
P{H <0.001 <0.001
with plantar flexed talus, flexible [J] . Clin Orthop Rel Res, 1977,
SEHk 122 (122) : 85-94.
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