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Measuring the Labrum Angle in DDH Screening

Kenji Watanabe, M. D.
Department of Orthopaedic Surgery, Kameda Daiichi Hospital

With recent advances in the quality of ultrasound, the shape of the labrum in the infant hip joint
can now be clearly visualised. Moreover the ultrasound imaging can be enlarged, stored and
compared using a picture-archiving-and-communication-system (PACS). Here we report the
usefulness of this ultrasound imaging of the labrum for DDH screening in infants—focusing on the
labrum angle of slope, between the iliac outer wall and the labrum itself. To investigate the efficacy
of this method, we measured the labrum angle using ultrasound in a hips with confirmed Graf
type. We report the findings from 394 hips of Graf type-II that underwent routine screening for
DDH, after birth during the period 2009 to 2013. We also report the findings from 758 hips
classified as Graf type-I screened during 2013. These 758 hips at Graff type-I presented an
average labrum angle of 59°. Furthermore we found the average labrum angle was 68° in 370 hips
at Graff type-Ila or type-IIb, and was>70° in those hips at Graff type-Ilc or higher. When all
those with labrum angle<65° are diagnosed using this method as showing DDH, then there would
be 16% overdiagnosed as type-I, and 22% would be missed that were Graf type-II. These findings
suggest that benchmarking the labrum angle, at<65° for a normal hip, could be useful in
conjunction with the Graf method, especially in cases with unclear iliac lower limb or unclear

acetabular bony rim.

4 HA/NEBEIESF A SHEE Vol. 25, No. 1, 2016



H/N#&45E (J Jpn Ped Orthop Ass) 25(1) : 5-10, 2016.

WEEIZBIT S DDH X195 OR £ o 1% B & v] #lisk o ket

ED [ R S S Bl S S S RN S, S -
woE W= e % BYVR w3
D RIAAEABE SR
2 WIHERERS - PR > 5 —

E B [FUoO]EEEORE BB EIERA S (BED SR LT, Y b C s PR B (1
B BB BEEMN 24T > T b, BEETO OR %O X 7 A BEALIIIMEPIIERL I X O SROAE
MRS 2 720 MV eI RS R T B BIAD B, Mo WEIC oW TR Lz, dREs
] B C BN B AN 2 1T L 72 1990~2005 4F- AR 62 1 69 e 5 B, 10 &L E T CRamBig:
TEMMBIZ BRI L7z 43 B 43 e a2 xdge & L7z, IR 356, B8, 4126, /3BT, #
BN 145 4T o 7=, [R5 AL] R B ih ff B2 1 B 112°, il 124°, DB S i e
1 59°, f&fH 58, HViEfS I 21°, @M 52° TH o 7z TEHEIAEE, SLEAS ISR & L,
AREICHB SN Wz ASEARTTREDRERIZS 2 B v, 1 F1TRBEEBISE 0 & iifr L7z, &
ANRLFRBEDOFRZNID 720 8NP L BIOARTH > 72A%, ADL BEE & 7 2 Hidf 70 fh e il BRAE

FUHIZEM T S BRI RETH 5.

FCIC

HEATE DO FE MR BT RAS 4 (BLF) 12k LT
204 [ C kN o R B 9 (HH8) 1S & % SR iy 4545
M (LLF, OR) 2475 TWwaY97 Ukt o OR
T, BEHOREFHA~NORBIT 27> TH
0, iz, WMEOF T ABAIIHENEERIZ LD
RML & MEFET B 72 O AV ERI R ASE IR S 2 JE B2
H 5. 4, itk EEEIC O W TR L7

MREFTE

LT OR % fifT L 72 1990~2005 4F o M A= 4
62 6169 D9 B, 10 bl LI TRABIS TS
D13 49 Bl 55 B GEEF R 79%) T > 72. 4,
MBI 2 B L, Bl o> 43 B 43 e 5 & L
7z, Tk H 3PS 20 2 H (12~56 22 H), &

W 3560, B 8B, 45126, 31 BITH- 7.
PRAF AT 25 A ) T OR IZFE o 7210 ED 1
DREBIAS 30 B, AAT AR D 7 W AE B T i
7 LOREGIAY 13 BICTH o 72, fEEBIEINII1&
-3 145 45 (10~21 48) T, B0 5 B BT
By O, e, SMiE) 2 el & FEBRET L 7.

B R

IR A S 1 52 I o e A JeE o A AR 1120
(80~150°), feMl 124° (95~160°) TH b, TjH
M A B % 8o 72 (Mann-Whitney U test; P<
0.01) A%, 84% D% BT HI BRI 20° LLFCTdH -
72X 1), PIBESEE B 59° (- 10~95°), fefll
58° (15~90°) TH by, MEMICHEEITRD R
h o 72(P=046) (IX12). A4hef B B 21e
(=30~70°), ff52° (10~80°) TH Y, MR

Key words : developmental dysplasia of the hip G§& MBI A 4), open reduction (FRIMAYHEAEMT), range of

motion of the hip joint (B [ i u] #)ig)

MEARSE T 700-8558 Bl LR L AL X BEENT 2-5-1 Bk BIAMRE &P %S (086)235-7273

ZfFH 12015412 ) 24 H

HA/NB VR 24545 Vol. 25, No. 1, 2016 5



MEIZB1F % DDH IZK$ % OR # 00 B B i o) B D RS

JEE i 5] BR 45 . (e J R )

..: SOO
==10°
I <20°
7% =30°

B =40°

1. Al e o £ 1

M Ee 3 A RE LB T 1120, RBMIT124° TH Y,
W A B2 % 5 72, Aok 3 & i il 1 R A
1% 84% T 20° LT CTdH - 72.

PR e 1| PR 8 B (2 JR M%)

= <0°
éloo
m>10°

2. e e

Mt V-3 P e £ BE BT 59°, BT 58° T b
BERICAE AR <, BIRAE S I I 10° DN s
81% & 7.

W2 A 2 % R o (Mann-Whitney U test ; P<
0.01), 30° Lh_ LAV el BRAEBI A 47 % FF4E L 72 (1K
3). HEAWEEDIEFIA 2 B (5%)FFAEL, Th
ZHAEM X D 110°, 70° & B EOIMERIBRASS 1,
HIE 0 1 60T RIS A5 Y 0 1k & JidT L7z, A
TEI BRI % T HF 2 Bt L7zas, Tl
Hi & ORI EELZBRIZED LN o7z
(Pearson HHBIFREL r=0052, P=0739.). [ilkk
ZAVERIBR & TR IE O A MO IS b BRI A S

6 HA/NRIEAE 245 Vol 25, No. 1, 2016

o\ e il BR £ BE (2 BB A=)

3. Mhrih s

it 3 hb e M I M T 210, T 52° TH D,
MRS BT ROz & L 30° LL Lol
FR % Z88O 7 AEBI D% 46 % ATTE L 72.

1. SIS B & GREIE O A

R IE N HHBERIBR<30° AR =30°
»HY 30 Bl 18 %1 12 #1(40%)
%L 13 %1 5 Bl 8 11 (62%)

(Chi-square test ; P=0.193)
T U2 30° LB o AV IE IR & (G O A7 i & 0 I
EREH A T R o 7.

N7 %o 72 (Chi-square test: P=0.193) (F 1).
FEBIRTR

HIE 13 o2, /£ DDH 2 L THllBE T
Rb, ¥F7AHEHRELT) DBEEINT, THHRIC
LR A S N7z, OHT (Overhead Traction) %
fToleMEESNT, 16 » AR X #%Tik
J2 DDH (Se 4 iF) 2 78 72 (X 4a). BB
T, =0 THMER, Mitani 53H T type C
Tho 7z (B, OTIH, X HMHEGRIEHR).
1k 7 A H R A SRR f i1 & % OR % JitdfT L
72(1X 4b). itk X #E T, 3mOR
T WIEMIR 2SR A - 72, 6 I, PHESTT
D728 & L EE LTz WERIE N EA S 40°,
12 60°, AVEED A 10°, A0 THo7z 9D
X BUETIEHFRRIE R C, BHEEED &b o
72, KERAR—IIEE S WEETH 728, Wi



X 4. JEFIRBO
a: /E OR il X 1% (1 % 6 2 B %)
b/ OR #ifh X #4% (1 7% 7 22 H IE)

BAITIIYHE L T o 7. il o ST
& BT AT H HISAE TRIENEMLTH
0, B BT oo W B IS A B AT 807, Ak At

MPBEIZB1F % DDH K5 % OR # o B B o) Bt D R

-30°THh o7z, K TBIIHRATH S ¥ ICHiER T
Y, 12K I T D & 51 L7225
BERNIH S TE S THEZERZO Tl & 4 Z
L7-. #ipio 12 Eio X &g cid, AERKiE
M & %% THh o 7205, AT EHERPWEEMN T
» o7z (Wba~d). CT FHllTIZREE AT
1347 267, J551° TH o7z (1M 5e, £). 13 EFEIC
FERBRE I T 0 M &2 ffT L7z, 4 XA — T T
BLR LTSRS X9 1ZisL, LCP
Pediatric Hip Plate 5.0 120° (DePuy Synthes") %
VTR L7z, iifgo CT &#HllCid, KR $d
HEHEMIE 3 TH Y, 48° DIEE T Tz,
Witk 1 AEOBE, XM TIZE Y Hideseicw
WAL, VETY VI &RO7 (K 6a~c). BT
o L, A o> W B 3 i 80°,  PBE 50°,
A4 30° 12t L7z,

z =

WA P O S TS PR B RS 4 (BEFD) 1 L
T, MBI 2 R C R RO

5. FEFIRER

a @ ZERBE B8 D AeT X #dR (12 5% RE)
AR XA T R ()

SRR XA T g (A

AT X AT B A IR T R

SR CT ORI S axial)

D ATET CT CRBRE PSS axial)

- 0 2 0 O

H AN BR324 4 Vol. 25, No. 1, 2016 7



MEEIZ BT %S DDH K3 % OR £ 0B B i ol B D #e st

.
b ?
6. JEFIRERG
a i 1ARRGE X WOE T4 (14 HEkE)
b ArEE 1 4ERSE XM % (14 m )
c AT 1 ARRGE X M4 IR AR T 15 (14 )

2. MBI B v B

N B T H i B J¢ 15 655 v By (° )
(>H) (4%) J il A}z i Al liE

H 5° 119 56 34
(2003) 2t % 18 167 (e 125) - (e 56)  (f41)
ek 3)
%ﬁfo% 21 24 22 20< 106 34 - -
ENT 112 59 21

Qo5 B B2 U5 grony T ese) (52

H B 513 P35 18 BY 8 v B i3 m it 119° (fE 0 125°), PIfE 56° (FEfl 56°), Hihe 34° (M
Al ) THofzefEL T, F7z, kS 3wl 106° (85° ~130°), 4k 34° (20°
~50°) TH o7z BT WVE, RIFFEICB VT, BBIEP M TN & FETh -
7hs, TR & A, R & I L THEICHIRS T vz,

T, BN RS & IRV 2 AET B IERI Tl EROBRBETEICE T 2 M 3T L A LR,

JREEPH B (HEE)ICK A ORZ4T> T v M52 X 5 OR 2O BB By 2 B3 %
BV KIBHETIE, RO RATICE Dk HMARE2ITRT. HEFSZ, BRI ERIC
ML OMERR, ZEib®is. 72, WEOFT A BT 15 e S % 4T L 72 21 11 26

[FENAECAR ) S VANBUR SN VA £ a Pt o¥ ) Be, P39 167 FREHEBIR I BT, FIRE
MR A% 5% § 2 REGI DM AE S A A%, JLHEBR R A BT B3 i 119° (BN 125°), PE 56° (FE

8 HA/NRIIELHVRL# 2 MR Vol. 25, No. 1, 2016



3. iRsHEmI R o 5 R E T

SE 95% CI P

TR A 0579 —-1.25~1.09 0.885
PR 9.200 —-3491~225  0.083
it 10720  —-14.66~2864 0518

TR I O A7 it 9.105 —5.21~31.56 0.155

(EMJFH5AT © ns.)
itk OV ERIR I 2% 5.2 5 K1 & L CFAREH
W, MR, A, WREEREO A MO 4HH % ER
SR E VBT L7, WTFhoHE O HEEITHR
D 5N, AHEEHIBR O B K I AFZE TR S 2
X bdoi.

56°), AhiE 34° (ffl] 41°) TH -7z L LT
B, 7z, kST I RILRER B BV T %
ERIETL, 20 Pl L F oREBIg s 21 6
24 B PA L, il 106° (85~130°), 4tz 34°
(20~50°) T b, 90° LLF o J il il B % 8 51
(33%) IZFRD 2 L BRT WD, L OFAEREF I
BT, BB b R R & AT h o 7
(I 2) A%, Ji i B2 1% 90° LLF o fill ] % 7 1
(16%) I278®, MM & o ik Tid 35 12° (-30
~40°)DETH -7 (M 1). €O—FT, HhEf
BELE, & LT 30° (—20~110°) il R
PHEEL. F72, 30° L LosViEGIRo b % iE
BUAS A7 % AFAE L 72 (11 3). AhlenT Bhis o AS BAe )
WCBL T, 8% AT N2 TR H s, 15,
KA, WRTEHRE O A D 4 THH 2D CHE )G
GHTCE DR L7z, WINOHBICH A
FDHNT, RIS L 5 2 5 T34 B
Lo 72(33).

H#EICB VT, WY 7 ABREESZ TIE SR
BN HIRADSFAET 245, B NE Y 247h
L b MBI A CET . AHhEIBR R N e
BT T 2 RARKIEOF 2 3P w7z, B
MPERZELEANZLIAOATH 72, L
L, &5REONEEHITIRGT 5 2 & b
LAHHEINTEY, MEFMIIZEAEAREL W
) RO, WHRE D BERE SRR L T
oSS, RiESYIZ, HEBER
IR AAMREM X Y A3 2720, Kbt
TSR ME AR B LB IR IS N E v e

MPBEIZB1F % DDH K5 % OR # o B B o) Bt D R

RTWBD, Fiiziro72 1HITIZCT #Hll LT
RN LT 25° O KRB S EETR R0 Hh
7z.

Sk, BRERTEREO MRI® CT 2 &2 &
D IERE 2 WEHE OB T DO W THET 5 2 &A%
WTHbH. F72, ADLKEE & % 5 M 7 H1 e
BRI LT, S#HIICBU 28 MTH D ZES
RETH 5.

xEH

1) REURBEEIIEA S BLE) I2H$ % OR #
DR FI T BRI D X HRE L 72,

2)  PUE B &3 IZEETH o 7208, i
X 120, AMEIZFE 30° HIBRE Tw
7z,

3)  Mvm R NTEARAT 2 B L7 1 BCl T & %
L7

ik

1) Akazawa H, Tanabe G, Miyake Y : A new open
reduction treatment for congenital hip
dislocation: long-term follow-up of the extensive
anterolateral approach. Acta Med Okayama 44
(4) : 223-231, 1990

2) FREETEW, HA I, MR 0 SRR B
FIAZ R 3 2 B0 1 e A5 A — I i D e B 3 (H s
) — BA/RNBEIZGE 19(2) @ 218-221, 2010.

3) R, =4 K BHSZIE  wbWw b5k
R WA s L C I i R J e 3 Bt -C 8L i 1 s 152
i 247 - 7= B, Hip Joint 33 & 86-89, 2007.

4) Fujii M, Mitani S, Aoki K et al : Significance of
preoperative position of the femoral head in
failed closed reduction in developmental
dislocation of the hip: surgical results. J Orthop
Sci 9 1 346-353, 2004.

5) HEPHEZ, s =, AREAIT A ¢ L PR B
BRI E L7 B o e B fidgRe. U ve )
T —3 3 vEA 40 : S173, 2003.

6) Matsushita T, Miyake Y, Akazawa H et al :
Open reduction for congenital dislocation of the
hip: comparison of the long-term results of the
wide exposure method and Ludloff s method. J
Orthop Sci 4(5) : 333-341, 1999.

7) Mitani S, Nakatsuka Y, Akazawa H et al :

H AN VR 4545 Vol. 25, No. 1, 2016 9



M2 BT %S DDH K3 % OR £ 0B B i ol B o #e st

Treatment of developmental dislocation of the from two-directional arthrography. ] Bone Joint
hip in children after walking age. Indications Surg Br 79(5): 710-718, 1997.

Hip Range-of-Motion after Open Reduction in DDH

Yohei Kagawa, M. D,, et al.
Department of Orthopaedic Surgery, Okayama University Hospital

We perform open reduction according to Tanabe to treat refractory DDH, followed by cast
fixation of the hip in abduction with internal rotation, in order to achieve good concentric
reduction. However some cases develop restricted external rotation. Here we report the range-of-
motion achieved in 43 hips with complete dislocation, in 43 babies born between 1990 and 2005,
and followed until 10 years of age or older. There were 35 girls and 8 boys, followed for an average
of 14 years 6 months. The average range-of-motion achieved was 112° in flexion (compared with
124° in the unaffected side), 59° in internal rotation (compared with 58° in the unaffected side),
and 21° in external rotation (compared with 52° in the unaffected side). There was a significant
difference in flexion, and in external rotation, between the affected side and the unaffected side.
Among these 43 cases, there two hips that had no external rotation, and therefore one hip
underwent femoral derotation osteotomy. These findings indicate that additional surgery may be
required for ADL in a few cases that develop severe restriction in external rotation, after this open
reduction.
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itz & B BE CHEOBMEES FM I LETH L 2
Ex, ELZUTIEDLERETHAH. T4, bone
morphogenic protein (BMP) ¥ — b (Medtronic)
ZHOT, RELOEFOFLEMRL, KSR
FALD KR T OFA T BIF 2 5l A A O 7z i

HYHH Y, HATH BMP ¥ — k0 AH W
ENb. 2011 4FEDIBE, FHEIF, BETME LT,
I ikg 2/ S U Weber Fili 2, KEKkE
MR EFIUEEIT 5 F TRERL T, Imx TRE
PR BHAM AT S L2 LTWwa Y.

Jones type II Tl&, BERFIIEREERDH > T
bIKBIEIRRRII RIFCTH D, WeRTDH, BEW Tl
TR%L, REFTEHamP, KEERFMIC
IV HEINEZLEDE . 50D 6 R 3K
T, PIEFHTHEEEGIEONT 1~2 BOHFTF
Wre B L25, BEEoEIZRZNTEBY 55K
TRIFCHo7z. LaL, Sl L7z B
FEEMIMW L TOFEETH Y, oy
RS 5 Z LA REE 25, 16 ClEGBA
ZRL, BIVKER, THRAMVEZEAHEL
13 I I R BT BERT IS R 7. Z0dER D, 10
HOFMHICEEERICE 722 & &, BELZTIR
DLRETHSH. WAL, BT ORI
FHEMH X 0BT, 120 A #1013 HiR R
WHET, ADLIZ# L < &3 L7z, 2011 4E IR,
EHHE, KEPETEM A Tl A TIKE
BEEERAEMEZIT->TBY, KErRIFIIKEE
WERFAl &g F BT EEM 479 2 &L T
wzh

JEE AL T, S F R S R A
VIV o kg B B R E AT DS D B
25, F 41, Brown 5% E O FHk O BEE M
B B W % 4T o T X 72", Brown” i3, BEE
W B A 52 2 W0 0 3 A AT L7z, Ao
MREPZWZ L L, BHOBEEIE N &
5, Symes #ERifir 2 HEIZ L TB Y, BOKRTIL,
Symes BB AL O HW SN TWAS, S HEO#H
HTH, WEOWE & HEE, MiERHoBET R,
BRASHE D WEE AR, SRR (M 6a), WM
iz, M, JER(K6b) R EDRMERIZLD,
19 B 15 e CHBUIR O BT 217w, 5122
FCTOHEPMPETH L. Wm0 A
B ETHEHEL, BREEE RS 50
BN B, JEFHIALTFAl & i 2 Al o OF
&0, BREROZOOWMIETH 281, %A
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SERMNEEHN RABE (Jones type T, ID 26§ 2 BIBRAF i HE—# % O WO M AL & BHEDHRHE T —

7. Modular rail system (Smith & Nephew)
B RS & ISR v v Y R H L CH AR 2 AT, M & PR L7

1L RV P AERE 3 5 (G

Jones type 1984~2011 2011~8i7E
Ia a7 L JE B YLfE + Brown Ji BAFTBE AN or K EBHRYLAE + KR Wk [ 2
BEEFH D JEH gLt + Brown J BA BB AT or A HUL1E + Weber

Ib TRATEDIEFHVNE W R IAL + A BEE [ E

TRATEDIEFE DR E W R IAL + A PR [ E
JEERH AL + A kS [ 1
JETRHYLAL + B e 15

I AT DY
JEE A A

JA BT B WA or JEEBHJLL + Weber
JEERH AL + B kB [
JEER AL + B [

R I 5+ RS A A £ i

DME R Y S MED H 2. 2011 4L,
FHEE, AR OREED D v R BEAT 1~2 #E o
A BEAE OFER], MR R AT O B3 L 72 B
(X 6b) Tl&, ZEHIIHE ) MiEFHR RO
BATESER L, HLEREERT O O b I &
LTwaY,

W E T, KBEgehiRlL CHmEERS
healing index (27137 <, BT LB TH 1+
SIRBIEREZFT) LA TH 72", B0
BRI & LB L CAE TR X D RS KRE W
25, BATL7ZBE 3R & & D ICREB IR HY
K L7z. Brown F4li % fitifT L 7 type Ia DHERI T
&, KRBV RPEEIER 2479 B, W i 25
LR T VO THERILETH L. BUE, FHI,
15 P8 533 <2 I B8 655 o0 it 1 3105 D AT AS P AL S L B 4
TIE, BEMCHEEEIce Y Y2 L, Mz
F o CRBET, MR A EB Sz, AL
THEE S 72 T& 2815 EE %O Modular rail
system (Smith & Nephew) (X 7) %3 A L THR
FEEFMEZIT> T 5.
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5 CRBRE PRS- B8 A0) @ & LTw5b. Jones
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TORE PS5 HAMNI & % TR o/ R AL,
M2 B R A T & VT 5 72, BITELR,
Vi 4 CTORE YT EHEGM 217> TWw5b. Brown
(2 HE U 7 R AL T Ay (B 3 4 e S5 il 407 )
(&, BEEEMOFWmHRAPSHT 5 £ TEERICEE
BT LI EIERPLETH L. BIT LMY
(&, KBRS & ISR ERTRETH o 7275, K
B 5 i A O HEAT I TR E T H S,
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/N B EAREAZ D 2 B

RIS > & —

HOAR TS /AR N

2 B RBEMINNROTHEGHERBRL-OTHET L. EML: 232 HoR K.
FHR% L, ATHOBATAMBIL, BEOLDZH., THREML & b7y T 26 g% 2o
7o FEMEEAMICTHRR S ) PCRIETHEZEZRIML, B/BEBZHLL. 2ok &3 7
TEGIEROTHEZRDI. 77+ T4 720 VBN TH - 7272055 BCG ikt 3
Wi, #ifid INH, RFP, PZA # WIR UIBGZILEML L 72, fEM 2 26 A OB, SRR L
W 2 RS Sz, AR CT TR OF i & 5 8m I BRI E B 2 TB X S5 HE
PEIRZE 2 R 72, YIBHZAERIC TS S PCRIZICTHRBR 2, 77+ 51 70yt
BMETHY, BCCEBEEEZ LN, 20ITh 7Y BRI 2 [T L, FoRisIc Tt
Fb L7z, BCG B RO BHILIHERRIC L ZAHANLFRIE T RIFLFBRIHB LN TV L. OB N

VEHETHDL LEZZ LN,

FC®IC

AR 4 R F /N 0B BETRAZ O 2
Bl iEER L 72T, & TOTHRIWE LG22 TH
Y.

FEB 1

2k 3N HOBIR. ERIILETROBEAT. FFIC
FHRR 10 HAI 2B BRETHEZ0 &3 - T
CEIHITBER L VHEAN TR SN BE
HERBIIMZRIIFFRL T RS HHITEN T & %
Motz Fiz, ABSHMPHTBCGHEME 2T
BY, #EEEE OB, o7z THHM X
MU TS I BRI 2 R0 7720 AR L7
(2 1).

ABERE, KR 37.8C. ZE TR OBATZ D 553
[FIERIZHH & 2 R SR IENR LG D e o 72, F 72,
VRNV Y RBEHEERYETH o 72 MR
AHr ¢l CRP 20.16 mg/dl FIMEk 15300/ ul &

1 e HORE X MR, EERE IR R 2 SR 7.

RIESOED LR ZBDIDS, 77+ 574720
VIR TREER LB TH - 7.

CT ZARWF Tl A ISR E B LA SR,
TRE D WL, IR Tl A I i N5 B
2R 72 (K 2a, b). AT MRI Tl 2
SIS BRI 2 T1 Mg CIRAE 5, MRI#D
TR CTEAE 7 A — 2 F 522 o7 (4 3).

JEFE R IR A LIR P B 2 & BEvs, ABE3 H
HICE g OB A AT o 72, BlEAMEEIZ X R0
THEBICYHATE, NEIRES »rVikEGOMR

Key words : tuberculous osteomyeritis (B #4%) ,

SZfFH 201641 )] 18 H
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infant (£h%2), BCG osteomyeritis (BCG B i 4%)
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E 2. CT. a:JEERRN BEENISHES
HER G Z RO,

X 3. MRL MRIGGIG. BE 2 5 a5 3%NICAY
— RGBT,

M2z B 7z,

/N TR O 2 61

alb
b RN, B BN

Bk, KRR AR AT L Tz, B E T
BOLZIRIE, e LALR D — 50 % B, B 28142
L7-. WRIRAEIGIE SR Y 2 ojBk, Wik, #
HRER DM A A B, UNIESE & B PR E A2
TERLASRED BTz s, B O hRiEEGREBigish
Lol

AR AL T RCTEETH - 7225, PCR
B D EMRE 2. 2L ) B & 2
L7z, ZOHROBAETIEIWBORIZIZTE do
7o, TOBRBREEOMEDDE Y ¥ F & HifT
IS AW, AR W, WEERE R, Al B
i, JedEA e E AR ICEROTCEE RO (X 4).
MEIHEE L OEMmA 7R L, &G Th
ATHEITOrIr T4 720 rBENETH-
72728, BCGHMICL 2458 EMMEkLE25
n7.

LR E SR BEHICA V=T YR
(INH), V77 Y¥¥»(RFP), ¥5YF3F
(PZA) @ 3K G- 2 MG L7z, & 5-BMbH%
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/N BT O 2

v
by )
! |«
?
/:'.
. -
y e
-
W/
Rd Yo F. RGBT TS B, B6. I AL X % BB 2 0o B B TR %
2.
THRMBIZTTH 5.

B 2

26 HOBR. 1AL LETHZG] X
FToTh IR Y EELZS. ﬁﬁ‘%X%‘%f%
WTHEBICE E5E R % 720 5 AU A H I TR
Zeofz PEAERRICHRCFHR , WBER L 0)3‘%
filtd 22 2o 7. A% 4 7 HIREIC BCG 3 2 it 47
EhTwi.

AR IE 387, ZEMEICIEI S A 2 S AR IR 1 20
Moz, ERERDZ. V7)) v Rs IR
Bt CTdh o7z EREHML v N7 IS TE R &
TR R O F &g & R 72 (K6).

L 7y A L L ) - L,
B 5. SACH SN X R B O BB & 2 5. CT TREROFH & ?%’ﬁ“ﬁkﬁ%*’%ﬁ
R TSR % a7 (1 7).
ST I SBREL L, e S L L S MRI T b /e W O BB B A LT i

PURAZ B PS- FG TR 3 22 OBUE, BATIIN %K Uil R SIREDSTRD b, — IS B & B
L Hifl X 5T g 0TI Z D (K 5), # A CTHHOBERIZOZZM L TH Y, SREEZELA
TR R . SERDFIRD e bk BEbih7z (14 8).
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/N TR O 2 61

R 7. &G CT. KRG OB & B8R EN L8z
TR SF IR 2 B 7.

M RASHT 7 Cld CRP 1.25 mg/dl & 8 1E L 5
RRDIBI T T AT 20 YV FBEETH -
7o, WIBAEMRZRAT LA, BIHRICTH 7
F—17, PCR#E, PURRMRAIC THIR Z M
LEAits & i, ) BPENR B R0l % JidT L 72,

ZDBOBAETLEMUS ORI R, 7
Tx T4 7 arbBEThHS 70, HSRNK
DO BCGHHKLEZ LN T2, BHOBET
BRI & ) BCG HRAsirih &z, Bk b
INH RFP PZA EB O#:5 % 17\ 38E RS X P ER
Ll 7.

L2, ik 2 75 H o MRI ©— RSO
PAr LG OFAE DI, RO & 4T -
7o, BE AR LRSS 2 — T2 RE, W
ey — A Mg s L.

itk 4 HOBE, FKIE R TS D Bk
OB 2w (X9). BATIRHELTEY, 48
JEG D TR R BB Lk ISR Bl g &
fToTWFETHS.

X8 i MRL ZEREREMRZ AL THEMR
R EWERHED B, —IZRNE R iz
TR OBKERIZ S 22 LTz

z =B

BB L5 L BCG Y 7 F Y HMICL 5
EIROSIE 2011 4R, #9100 H M I 29 b
ZUMRTHY, ZOHILEHRIITH L&tk
BCG EYEIE 1 Bl CThH o7z L ME X TV 5.
F72, MUSITE B EHARIZET % BCG Bk
FEIED ) A 7 XM 10 S TR 02 1 &
HEHSHhTHEYY, HOTINTHAS.

BCG B R DZWIZ, WET 27-DIEHEKD
FEDPLETH LA, fEM 1 TRAETET, i
B2 CTIEFZEWTHETH o 72, JERI 1 Tid PCR &
WCCTREEBHBETH DI 0bLT 77 x v
TAT7 20 YPEETH 22 NS, BCGHE
KL BW L7z, BCGHMASHRIEET TOW
MIZoWT, A5 FY 112 H G~46 2 A)
LS LTHB Y, BCG HEM%, BAERMBLTWY
TH BCCBBMADRKAEICHEEL TV RIFIER
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/N BT O 2

9. RAHEHFHAM X R BERIIRITTHY
FImRR O BRI 2w,

LaWwEEz 72 RAEFNE BCG B4 2 £k
LIIEL Tz, 72, BCGHERIZIZEA LN
HEFTHY, 260Z5%BIT T GRERR
TREDHDLEFHE ThHoT2EWELTVELY. £
FEBICTIRIEER TR O 2 QFICEWTH
Wi 22 LPEEE BbNz. ZOBOMEDR
F, ER 1 OBIREARN, KH, KHHEED S F
—DRIERIAFREPFER SN
HROMEIC L B &, /MEDOBCG HHEKITM
Jie D Few i i v (06 L B S BRIB M o0 B 3
#ET DI ENL VA, CRP % & ORI UG
HZ L EBRBOE S 55, Fk, TR, KR L
DIFIRAPZLLZHANETH L L ST
B9 AAEGITH W ATIEA SN, Fek,
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i, 2 E DR RITHE TR MNINEETH - 72

BCG & KO WGHIZPUMAZIEIC R < JUS L P #
ZRIETH L. WERRE 12~18» H D £ AL
FHRETRE R ESA TR, 72
BCG F# 4 DN X U B i 1 203 11 6 P U2 e
2B THRREES oL DMED D
DY REIOBMARET, 2020l o
BRI L B TREOERIPEECTH L L E 2
bhiz.

L

s'e;

< NSRS BIEAE A RRER L 7.

R RRIC & PURB R G & D) BIF R R %
7z

- BCG B D FRAIE 2 b7z,

IR R AR R AR TS X B Rl o B
WEE L b,
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region over the year 1961-1974. J Bone Joint
Surg 58-B : 212-216, 1976.

2) PRRHFE 2, W, k4 REI1E2 0 BCG 5
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Mt vy — B BT A DDH fédiz O el

hal
&
>
E\&
&
beii

S > ¥ —
B PR L I

E B [HW]Y+tr sy —alicsi) 5 DDH 2 % 3, £ L7z [J7#:]2004 454 A5 5
20154E 3 A £ TO 1L4ERMICBIT 5 1KkB X U°2 ki AH 5 © DDH A5 G# H o Riplicon
T, W% & DDH Bk, BEMREZRAEL2. 612, FHHOFEREMEZRAEL 2. [HE]
1 WS 5 DA B 314 I TR BN H o 72, BPEERIZ 104 61 33.1% TIERIZARLETH - 72.
bR 210 61 66.9% TIZIIAETH - 72, 2 KEZH 5 OMAFL 108 FITHIIMETIIZ B - 7.
PSR 62 1 57.4% TR BEINIC B - 72, 1BBEER I 46 B 42.6% TRIMMEINIC D - 72 [K5w] 8
F 11 AEMTY L > ¥ —EBEICH 1T %5 DDH 21, 1 REZICHE W TBETESRIZ 66.9% T, FRZE
ILLIZIZAZETH Y, WRIZIEWEI-NTwD EE 2 DNz 2REZIZBVTHEROET,
BB PR O INA &, DDH ki) O T A7RIE S v/,

Fxv 7 LTwh. 1REZTDDH W E iJF"JlZFJf
SNTIEBIDS 2 RIS & L TRIBHMRHE R
AR, ALIORATRIAG R ’%Eéﬂ%&ﬁ@ﬁ’ﬁﬂ%ﬂ W, RBERLIGHRDLE LW S NEF D é-b/
B, b B 35 W AE B A8 AR 1] 12 F—~ilirdns. b LI T REBE X )
DDHldtﬁivzﬁféé?@aﬁﬂﬁ"?vxrAﬁ% By —~Lilfifrsns.
FOMENPHZ TE TV D, WLATHIAHRICH

F X

FLE 72 B B ETBF 611 2013 4E D HANVE X 0 % Sl

Wik A T 16%, Mt & —Tb 2013 4ED 2004 4F 4 H4r 5 20154 3 H £ TO 114 T
BN BRI R X 12 BT, 10 45T 8 BEEHI S N7z 422 1T, 1 s CNEFRHE)
Bl, 7% E@WEL, 2o TROLNTVES. 75 314 B, 2 wAkis CEIZSLFHE) 20 5 108 T

4HFE 4 1%, DDH RS X O#% HISHAr b 5. MBE TGN Z AT o 7ZREFNIBRIL L 72.

SNTHEGIOFERBMZ RAHMSITHAL, Lt
—kEIZB17 %5 DDH 1 IRB X U2 ki %

aFfilil, EHB L7 L kM, 2 k@205 Ofsr ¥ & DDH Rtk

Bty —EBIZ BT 5 DDH 2 A3 B R, AR WAL, TOFERENZRAEL .
RICEDLNIb DRI RV, T4abb, 1 RIES ERZAL DI IR E BB & B LR
E LT, NERHEDT ) — i 2 IR O — B fili % A CREA L 72,
& U THY O/NERE Ol 4 o 5l Bz B 5 B HE Mt vy =~ S NIREGNI R 3 0 H &k
il BR %> K R K2 R i 2 A5 7=, DDH K % JE 5% % L 72 o 1 U e e S A XA I T R TR A L

G &

Key words : developmantal dysplasia of the hip (& & VEREBISIE A 4), neonatal screening (FLY2f#75), primary
survey (1 &1#:), secondary survey (2 &%)

SEA&SE ¢ T 310-0836  TRIRVEAKTHIF M 1872-1 FIERGE  KMMALERE L ¥ — EE 2 EEG029)353-7171

4 H 2016461 7 28 H

H A/ NI AR 22 4 M58 Vol 25, No. 1, 2016 45



Wb vy — i BZ 3BT 5 DDH i o i

KL 1IEHO I RB LT 2REZ O, Bk
B/ B, BB / BB

oy | WHE/ | BB/ seRiEl/
ol Btk | Rt | BRI CosES
LktES | 10460/ | 2106/
(314 1) 33.1% 66.9% 26 1 /25%
QUL | 62B/ | 461/
108 ) | 574% | 4260 | 27P1/25%

R K
45 . e IKRE  —e— 2KHZ

35 e

25 -
Cegeees °
15 T _o— - 2\ —>,
= ->-¢ No—
16 17 18 19 20 21 22 23 24 25 26

R CFR)
L WA BDFERE
1 RS IR A I O KD - & = —1.95, R*=
05261), 2 PRSI (—HEARICED - & =0.35,
R*=0.0888) TH - 7-.

Atz 3 A AR OIEBNA L CTRERRIT R B L O
HFE W L (Graf #) TRFIE L, SEWB1E 3 20 H
O T XM 2 7o 72, BT 2b b
DDH ] (e B, BB, FmERA4) T
b, AFRBIEAEE a MH=30° & L7z %
(AR 3 A H AR O B T T HL T Graf 43
B la HEH3I2AULEOBITIZHM X B L
DDH Tid %o 72 TH 5.

B R

1 RIEZH 0 ORAEIL 314 BT, 209 BB
P 104 B 33.1% (5&2= Wi 26 1 TR Bl D 25%),
B EEYE 210 61 66.9% TH - 72. 2 KIEZH 5 O
A EUE 108 BT, ZD 9 BLEYE 62 1 57.4% (54
B FT 27 BT R PEBI > 25%), 1B 1k 46 51 42.6%
Thor2(F1).

M BRI T, 1 k23R E ) (1
x=-195 R*=05261)12dH Y, 2 &ML 138
i F) (1 & =035, R*=0.0888) i2d - 7z (X 1).
B PERDERZEL TR, 1 KIEZIZIZIEFRETH
D (& =019, R*=0.0017), 2 ¥ fd % 13984 15
] (f & = —1.40, R*=0.0636) 12 - 72 ([X 2).
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100 e INED =6 2D
80 8 A N

60 P — 5 ‘é‘
40 ." \ P o e~

20 e T

16 17 18 19 20 21 22 23 24 25 26
EE CERR)
X 2. FptkERoERZEl
1 RAEBIIAZ CRFRED : % =019, R*=0.0017),
2 WA TR A (AR X = - 140, R
=0.0636) TH -7z .

R RG M R
100 @ DKL o= 2K{ED
KY I
80 ot . o ..., R
60 o = /N "o ,o;g
40 RS __a 4 =\ X
= N / \ 4 L
20 & ~ v/
0
16 17 18 19 20 21 22 23 24 25 26
FERE (FRR)

X 3. RO EREL

1 WA A2 R RFT i & = — 018, R*=0.0016),
2 JAEFS TN ) (AR SCED ¢ & =140, R*=
0.0636) TH -7 .

BBtER OAEREALTIE, 1 REZIIIZITAET
»HY(HE=-018 R*=00016), 2 KL X
I (16 & =1.40, R*=0.0636) 2 - 7z (14 3).

z =

L REZICE TN 2 L1, BERORN L 5
R omn b TH 5. BEOHEVYY L 1
B9 5L, ABFETIIHERIITETEI TV RN
A5, PbEtEE#RIE 669% EhomEELb LT, F
7z, ERBEATREERETH -7 (F2). 20
729, 1 WHEZ ORI LR 72N T3 &
Whr L 7.

2REZICHTND Z &3 DDH Ok 7% B
THY, THbLHEEETHMENTE 5. BED
s L BT 5 &, ARBEZE TR A EOH e m)
(BB & OHEEY T, MEUIHTI 81 41, #1181
Bl & A2E) B & OBk AR %S S DT
T A ) T R R (17 + 22) /81 £ = 49.6%
25 (14+27) /81 B1=506% & #84) T - 72



F2. 1 RAED CNEFE) 20 5 ORABI BT 5 RgHE
LB TER OB

et iR A (100 — k)
NENT 15.0% #) 50%
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EEBERLTHIWEEGEHLEHER L. 7272, ANBOHIRE M <, @A 2 NREEN ORIRR
HFREBOWETHEE, HETICEETLILENHLLEERS.

F X

ANV R T TR AL R A IR T 5
<, BUFZEEEMNARFFTE R WEMICH LTF
WHEED TS VIO M T3 TR
Kirschner $i#t(K-wire) 1 & % #% Kz (9 # [ 2
MziToTHBY, TOHFEMEMEL, TL—
b E O W T & BRES L7z,

¥ R

2009 4 1 H 25 2015 4F 4 J £ TIZHHZ AT -
729BIT, EEITTFH 102K (1~16)THY, 5
56, LABITHo72. LD 8B, LA 1HITH
D, BERAEMEIH 76, RAEHEEH» 26T
bHola(F1). 1HITREIHHMENEE BRI IRIE %
GOEL T/ GEBI ). 1 BHIPRAERIEROBER
BEHEE T OTFIRER TH - 72 (GEF 9).

AO 4TI 22-D/41 25161, D/5.1 236 4,

Du/41 2321 TH - 7.
%Gk

FAN LA BRI T C O TR ISR IS
LT 12~24 mm ® K-wire #8513 K70
DTS, ReB B S NEA T REP LA
LCRIE L7, BHETE Rho 7 ERTIE, /MEZ
Y7 5 @ Kapandji - 5¥iab 2 EH L <, &R
RO HEAE & AR 2 2 AT - 72 560 7 597 (Bea g
20, R 55460 THILIMEE 217 - 7-.
B R 3T OFEFITIE, AT i3 o Bl P I
ERAT- 72, SRR IR EMC L, il
BIE LRI STHRECTE AV —AEEER T 72

FIAOFZWNIE X MR - MR T 3 @i
GGG SN E & Lz, ETEaHEh
DIEFPHEEL, BEEVHEETETHILIT-
7o, WETHERI A LT 2720, 1~2 B O
SV SE & AT o 72,

Key words : diaphyseal forearm fractures (Hilfi5 &5 ##&47), children(VhE), intramedullary nailing (BP9 $] [ %)
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=L AGUER ORI

_ Rty
FAtrtE OB IR O F

JIr (H)

P A AL
W W 4 k-wire

S

Bl R4 AO 0¥ Bl Ry

1 4 9B H 18 e 4 22D/41 53 8l
2 12 &k 18 e 4% 22D/51 29 50
3 8 Wk 15 e M 22D/51 33 33
4 1 &k 15 i M 22D/51 52 52
5 4wk 12 e M 22D/51 3B 3B
6 16 % k& 24 H 22-Du/4l 82
7 12 &k e 4 22D/51 55 96
8 1 9% %K 2 H 22-Du/4l 58
9 4 9k 2 A A 22D/51 75 62
P 102 474 610

MRB (Maximum Radial Bow)
RGO TOFIRO AR ()
BIEA S 3 cm WAL - #ALOR/ME (mm) -
V2 =LA S NS & TSI L IO IEOBR/IME

FAEEH BT, NSoFdEaime XK
IETH R THEE O & M2 % Maximum Radial
Bow(MRB) & iV C, REZEZ LG &
WA ORTAER VTG L7z, AO FEOR
Wi g7V — bEEDEARFEITIE, 35
mm DAY Y 2 —% ML CEM - @& HI23
KDOZAZ ) 2 —TOREENFHERINTEBY, 27
) 2—OKRKSIIHIED 1/3 W2 2\ 2 L ANEIG
FMTHY, FEIEAZ ) 2—F 350 105 mm

bR E RS, 22T, 12U EOJERIC
DWTIRT L — MEEDBIE & H W 572012,

By, R Zn2ZhogPiiiden: S & s i
123 cm DEEBARD A ) 22— THfr - #® T &
LEETE LHP) OKE % X MBIEm - MG T
FHIL, f/MEA SRS Lz, BRAEEEAN N B

Hi b, T BA G o n] By I B o> 4 M & Grace -
Eversmann O FHli2E#E 2 W T o 72, itk
PRRE D A L7z, ST AIINT I t g 2 T

e, p<005 ZHEEDY & L7
B R

EFTHEEP RN, FRAMHE I E T
O, #EI47E162 H, REN61+216

/IN YL I e 4T D TR IR AR

MRB(%) RE DI & TO ﬁ’?ﬁf‘r’iﬁﬁ:& 3 cm AL - EAL
FIER o i BE () DFWEO F/MiE (mm)
Grace & -
fi A& 4/ Eversmann zﬁiﬁ ey R&
[OF'=

5 %L 171 %L AW 41 10 115
58 51 7L 177 B 126 8.39 7.15
61 43 168 173 & 130
58 43 176 177 & 504
66 61 173 169 [t 336
81 66 178 175 & 42 8.63
64 51 179 180 3 202 8.14 8.8
74 67 174 165 & 63
57 5 172 176 ASuf 112 122 10.6
63 54 1739 1740 1729

CXORUETR CREE OB T
R OB R & EALE B O g L
7L — MEEM OBIGZ WS 720, FHEHrL 3RO S

HTho72(£1). 12 Eo5HHR3HT, R
FOFWAICT0 A L2 L22GER 1, 6, 7).
WET 2 b IR L F COMMBII I 173 A (41~
504) Td o 7z IMBIGERO X HT TG o
MRB i, HMlA55+099% TH v, M 6.3
£094% LB L TAHEICHAS L Twiz(p<
001). REoEMER &@EMER O3 MER
BMAS174£37°TH Y, 1@1&10) 174 +49° & I#R
LCHEET R o7z RE MM SIENUE %2
G P L 7B T f <E LT 9° DfRE R
DAL 12U LoOER TG ERNGEN
ENOFIH S L EALIZ 3 cm DFLLT,
HIROR/MEIZ IS 97 mm & 93 mm T, B
235105 mm DL EOREFNIIEES TIE 1B, RiET
X 2BlOARTH-72 (K1),

BT A 1% O B ITE B I O A R 60°,
mIAL80° & HIBRARAF L7z, £ DM OFES] T
B BRI 2 D oz, GIHEL L
T, HIHU A T OB SR B OBEIC X 5
MLk FEEGE ZNEN L FICED . »
TG FEBIS LR LIEIEORS THRIE L 7.
MBEICHEIE2RD L% 272, Grace &
Eversmann O FFAli 25 # CTIZEEAS7 6, W25 1 4
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ZINJRL I RS 4T D TR BB A

14
12 < { ]
A
10 ° - 10.5mm
8 8 4 8.1mm
A
6 !
4 |
2 |
0
BE RE

1. 12U ED5REBNCBT BEIEEA ST &
FALIZ 3 cm O TOEIE

2Z7) 2—ORIIFEO 1/3 B2 W2 &8 EHI
THY, 27 mmED A7) 2 — M TIEEIED 81
mm, 35 mm DM TIX 105 mm YL ESLETH
% BEE OBEAY105 mm Ll EOKEGE 1 B &,
RETE20TH o 7.

T, AP 1HITH o7z,
fE Bl (EEBI 7)

125, ZMW. 77 7iEEHICEE L T2E L
(K 2), BHFMEAT- 72, BEIIETEHEEZIC
ZARZSEH S HATHEIC 2 mm D K-wire THREPIHE
L7z —h, RE/DEY2SEIEEZREREL
THEAGL, NEED O NEATIEC R E 24T - 72 (K 3).
BRI E S L, RRASFHMETEF A
VAR ERITo . S OEROBES & REOE
PrEBAs 5L & ®ALIC 3 em OELT, HiIEORK
MEIEBEE 281 mm, RE2588 mm Th- 7.
07z, 7L — bEEDREN T OBET
i, BRO 1/3%8Bx2% 35 mm A7 Y 2—off
HIEFAWEETH 7. —JF, 27 mm A7) 2—
BRATOAREHTEETH - 72, B IETH2 S
56 H TS LIKET L7z, Reg-gdif cEiicif-
TEHRRERD 0, FREGEEE/ L. CT
RMABAEAL AR Z ATV, G EO G PHEDS
BWZ ERER L (K4). itk 76 H TRl
AR E R ERG % BD 72785, ROPIEE 0K LT
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2. 2RO X #E
L ORI H SR E T 20 5.

3. FEBED X M%
B A B L OB & N5 12 Kirschnerdli T o
BN E Z 1T o 72

g L7z itk 96 H CREOBEAGZ RO
b, WETZAT -7z itk 10 2 H THE ALK
L, Wi AL & T B 5 oo w] Bl 38 L2 ) BRI 2
<, BHEAGEBEICHEIR %072 (H5).

z =
B AT B PTIS6 LT K-wire & JH 72 BP9 [El 2
WEOFREWMIERIZEINL Z N LL
MHNTWBEYY . RIS 1L 6.8 o 30 %
R UET, 10T o5 a3 E ¢



X 4. Ttk 56 HO X #%
REFHETHROBE L FRT OF Rz 2D 72
2, BIEEIEE L L T

5. WA BIEHR (it 10 2 H) @ X #%
FHRAIITEH L72As, BRI IHA LT

¥ 11 8 (6~19)TH Y, 10 %L EO P 198
M (8~31) L L CTHWI L2 ML Tw 5.

Altay 5" 3 T3 103 D 36 Bl 2 14 & L 723k
PRGN 5, 10 A O A I 6.3 HE T
HY,10 % o 7.8 H & I L THEICE L,
FBIENE A % 50 72 2 B AR 13, 14 J8R) 1%
WFRD 10U ETHho7zEWMEL TV, K
I 12 Lo 5 6id 36T, FREAIC10

71N R A AT O i R R

WP AL, X512 Flynn 5Y0 103 #l%
xf G & L7z 385 Tl Elastic Stable Intramedul-
lary Nail (ESIN)IZ X % NE%E% 70 1 (68%) (2,
K-wire 12 & %[5 % 33 #1(32%) 1247wy, 10 7%
DL Eo 67 Fir 6 FIIC BILH A % & L 7z & i

LTw5b.

Fernandez 5”13, ESIN |2 X % BN E % 1T -
7e/NJRHTBEE 3T 537 B 9 B 6 Bl R OB
GRBHEM Z RO EHEL TS, ZOERAL
LT, BARCEY, B0 mFsE, e, o
PrEpfiAshie 1/3 THH 2 &, REERBER%
L Twa. ¥/, Flynn Y1, HiFizE
B L CRUMA I B L 72 ER T, ETRIC
L75Efl & g L <, iamim s 2 JEE< %
bILEMELTCVS. TOREKRO—D2L LT,
FATE O AT R A ATV 2 i B Tl ATK &
{, BN CILH O IRKEEC A 72720 &
LTwaY R L2ZER 7 Tid, REOEHER
IR/ NBREE DO YIB CRAIT & 7278, ikl T
P % B A CILFBIC ISR > THEEESH
Y, Flynn 5OWEE LT HEEZ L. 4D
RE BT BN 7 7o 7275, BEA T TI0
HBE L ERETH - 723601, TXTI2EDE
T, FMREICEYE 2 RH L2 1/3 05T
BHotz. BIEIZEREICZLL, BEAICEE
NEELZEZH-TWEEEZ SN, TIHTH
e % IR HEPR IS IS 2 A I E R A HT 5.

PEED, 10U ETIEERAEBES S,
S HICH YK E , BT O BN R AT LT
GIERITIX, ZOTRBENREL 25T L2 EH
WA, AHTO 155 70 3 & PH 2 R B H3 b
HThbLEZOLND.

BENET & 7z <, Wi Bl o o
WEEDSLETH S Z L, SR E M5 ¥ 72
B, AHIBR R SH A A ONES;LETH S
L EHENGBIORIRAMEE 2 5. —7, WHt
TR/ LTI HEGEIHIR O A 72 v
7L — MEER B TSI E B ESIN 25 7hbih
T2, Reinhardt 5”13 10~16 j& O HiiH
Wiz LCESINIC X 2B E (19 #1) & 7
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ZINJRL I RS 4T D TR BB A

L— MEEA2 B)) 247w, Mik3 A E 601
THBARICAEREZIR L, BEICHREETSED
FAERIZOWTOHAEE TP 2 WAL
TW5. R MERE I v T & RIS %o TR 5
(W B IR % 5RO 72 EEN 2 <, B TN
HIBL S WBER CHEEN R o2 LTWA”,
PWETAT R IR ET R DHIFRIC DOV T, SR 2l
TRIHETVEZL TH Y, Witk OIHBYHIBE & K
Thb. —F, 7b— MEEMETIE, HKETFir
PLETHD LR, HETFoRBEElEL %5
72 OPWETR ISR OIFB R RA LI E 2B 2 &
DHEE 257, MBS, 11k TTF s v RS
L— M & H O CREEM 21T o 7o BT = 1/3 B3
DREBIT, Mifs 11 AICHRSTREEE 220, itk
CHETEZREI L2 L2HELTVE. 207
O, TL— M X2 WEEMN ZAT o 7o/
PHEBICIE, FHRSTOLEERIRET 2 1rb R v
BIPAONWT, WHNCEET 2 L ERH L L
IR LTV NERTRE A ITICR LTS
L — MREEZRTT) B AI0E, RETIR G 0Pk 8T 7
OFBIDON A7 DI L% SEHITEWCHEE
ARG 2. CA 2 EPRETHILEEZD.
Shah &%, AikEEHTICx LT 35 mm DCP %
A L7-7 L — bR ERE 56 6 (P 141 %) & 7
5 B A R L 72 SN E R 15 60 (5 3.3
%) T, WAMEEEhEN 89 EM & 85 M T
HY, 2HHMCTHEEZE o2 HELTW
Y. =%, WHoMETIE, BIEEENT ST
L— A ZOMEIZOWTHRE SN Tuin,
AIETE, NI TL - EEZ BT 2H5H
2, BRI EDEE BB E0H L.
Joi & B TR E 2B ES b % 7295, AO
BT 35 mm DA 2 ) 22— T - Em L E DI
SADAZ ) 2 —TOFENFHEREINTNE. —
F, BIEEAZ Y 2 =350 105 mm Ll 1S
VELRY, e D120 Lo 5EH, &
3105 mm DL L OREFIZES TIE 16, RGT
W 2HOARTH-72(H). 27Tmm FEAZ Y 22—
ZMH$ % small DCP TIXE @M L 7L — ik
JEIXMK T3 %75, 81 mm Lh_E o5l ¢ v hE
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LD, HEBITIE4APITEE & RE LD IZHEID
TREE 5. FITHPHHLTEBY, Toi¥EE
MR REEVPRTHRVIEAERS NRERIZIE T
L— MEEMOBEIL EZ 2 5205, HHATRER S
L — bOH A XRMEECHED D 25 03H % 72
B, MERMEETE LI TH S,

7 L— MEE LI LT, $HNEE TR
R NEEPIRNETH L 2 EAEHI LT
b, FTOFMENEE LT, X AL RE Tok
FEMOIRETH S MRB A S Twab.
Reinhardt 57 % Shah &% ## T, P 5E R
D MRB 7L — PREERE KL THEAZZ R
DRWA, TOMEIIABISHEMICBE) L7z &)
HELTWA.

AWFZETIX, BMIZ55+099% TH D, fafl
D63+094% LKL CTHBERBAZRD-(p
<00D). TN F CTRM & IERE L -
<, k5213 Firl 5 o L2 1E#E & i
L7zHfge T, BMA/NEL %2 ML Tw
b, —F, MR TIEMRBIZERBIENEL A7
O, WERICI V2D EEeEZbNL. F
7z, NRRTREE PR O MRB 1L & i ikie & o
BRICOWTIE—EDHEN R, SHBOME D
VETH 5.

B

AN RS ITICN 9 A K-wire 12X 5
RN B AR O F R & s L7, 2 TERe
LRt ie e A L2, — 0, 1250l
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RIELPEN SO B FRZE 6 % Evans Flr O Bl X MR I & % W)

W aE A& - |

L)

I S
O S N

g

1) [E 7 e b = i bt AT HL R
) EHBTEOFEY N F—va vy s — BEhE

2 B MEMENREOBIREIEICHAT L7z, Evans P OBHBBREE ME T 5. 2002 F50 5
2012 4F 12 Evans T4l &2 47 - 72 8 B 11 R oW T, RE IR X M4 A & IE 1 ¥ /5 AP-TCA,
MTB f4, M X #% 2 5 W EEE G Lat-TCA ZWHiftk, B L OHARTIHUL, HFEHIZOV
Tl L7z, BB T o4 616 12, MMM 2F 3L, Yy va— - — V=2l
BITRE, FRENBEYEE 1681 1R T, PARRER 379 11 11 A2 1, S AERFAE #3739 18 7 4
PHTH o7z X BB TOFHIFIgMHIE AP-TCA iHT 11.2° 23 #% 182°, #ARF 165°, Lat-TCA
T 32.3° AR 30.8°, AHATHE 31.8°, MTB MATHG 59.7° 254 % 81.9° s ALHF 834° ThH o 72 Tl
FHCAETE 1R, NRATERS 1T, WEITETEEREAREE o Tz, KPR
WEEBIRETACH R E WA 5%, BHIE, TR SAEAEL, Wb OREIEA LRE & AR O 7
DOR B, MBI EERMEICIEE R ET 5.

FCIC

TN ME R SRR TIE, EER L 2N OR
EROERIHERET LI DD L. LA, BT
FeZe KBTS 2 BARATAIK L, RERHLER AR A
i & 9o 77 B AT 52 12 X B Evans Tl % o
DNZIHEB L TE 72 T OHM X BRI X 2 E
THET 5.

¥ R

2002 4F 72 & 2012 4 REPEN RO ISR L C,
HOEI)NEC)F—Yarkry—, ZERHBIC
C Evans Fili 247572 8l 11 X TH 5. IR
B, oM 4606 R, WPEROE 2 61 3 2,
T lhad— Y — - V—2AFFH1H1E, FHh
WS PESE 160 1 R C, TR 133 11 5% 11

PHGE®RI0 A ~167 45 H), AR
P18 4 HAS 6 ) ~27T® 27 )T
bHorz(£1).

%G o&

PR & 7 5N BOEZETZATHR L,
Evans T4l & Mif7 U7z Al  BRA B 60 f
PR BT T B O, 7 L AR R R 1R
IR W R 70 & % B e NI REN 24T > 729
A, BN BYENRLME SN 2 AT L. 2 LT,
HOFFAr e LT, SR UIAE 4 51, 551 HhE
HMESY DM NGB L 72 BRI To
JEEB 2 5 X Mg A 5, IETE R/ AP-TCA
(Anteroposterior view of Talocalcaneal angle),
T HisE A Lat-TCA (Lateral view of Talocalca-
neal angle), % L T MTB(Metatarso-Talar-Bi-

Key words : Evans procedure (Evans i), residual clubfoot deformity (W JE#ERZETE), paralytic disease (RE{E
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H o510 A 1951 A 13437 A
FEBl 1 | R
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SEB 2 | i RR FH o149 H |15 7» A |17%4» A 274 A
SEB 3 | A RME 16m4» H 223% 0% A 5487 A
HoO|8E0n A 155 67 H 746 H
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FEGBIS | v va—<Y—Y =A% |H |13 0» H 2724 A 14425 A
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P18 | IAELRSE |15 104 A 2074 1 4467 H
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w R
100 X RO FHISES T, AP-TCA 14T 11.2°
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59.7° AMii 4 81.9° A HF 834° TH 72 (X 1). F
60 TAE 2 B 182% T, MRER 1 &AL NRETEH
HIRTHY, Zo26NZDHK, TS
ReEwfto7-(182%). MV EBIC I Y
40 B RS R I A, P T T I T
/ Evans T4l & Jitif7 L 72.
2 ! .
0 BB 1 : RETERIC & 3 BB
0 T HME, Sharrard 403E VI CTHUETRETH
i i o 5 = 5. RATHIAT:, FEFERATH DS, R4 SN
0 \ 3, - -
_F‘]TT fﬁ ES F 4 PIEHAELT L, 7% 1 5 H W12 A 15 A0 i BE Al
M M i i M Evans Pl #4772 (X 2). LA L, M5
;7 B & DR S NF, IER b4 5 L (3),
s s M M 9 i 5 4 FIREIC TR TA 2 J647 L 72, 20
TT SEIEFDHERS S LT 5 (1 4).
B B AR 2 1 BRI & 2 BEFHB

1. MTB Aot

malleolor) #4” 2 fi §i, ik, AL TEL,
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BRI DA R T 5. INEEE X D AN
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RER %8B0, 14 %R R Evans T4k (NI
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2. Tk, R X MR
a: AET XRRR b - Ak XA
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W N7 5 BB O B B A& 5RO, MTB £ 110° & %2 1)
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L2 FAHEIRPUT B MIRETATR L, #RFEBHLHE
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HERRBD L o7z FARKREAERATE 11 5% 11
MHEE L, BN T L C b B 05
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RV T AR D BEFRZE TR L femoral head reduction osteotomy
7 tifr L7z 1 Bl

NGFEERLR S BA R

= % W O R-= &
ES

BINR

o Mg B
¥ R X

E B VT AWNONBBRIEFEOLIH»EMIE L72WE, TR E B B ETE 2T 5
VA7 L h. RERTIZEBREANE ) PHUT L AME - S IZEHTH o 72720, SRR
YJkz & femoral head reduction osteotomy % #fH LAMiz - Z4hEdi2ses® L 72. Femoral head re-
duction osteotomy DEZIZ1%, BHZ KX LAMIOB R OXRBMEZ RO EPEETH L.
MM O MR DR 7z T 5 2 & R iR L T8 i & BE L7225, KERE B3O Y 2 7

b7z, HMELEBBRILETH .

FC®IC

OV T ZIFONIER AT AT 5 2 &
MDY, Fhl, VT AEHOFEOBREL
12%} L femoral head reduction osteotomy % JitifT
L7zDT, #HET5.

iE #l

14 D P+ TIRPMETEERE OB D 5.
L1 2 /e e B B 28 W3 L R 2 525 L 72908,
REc|BINr o 12, 7B B
OUE % CHIEZ ZF LBV T 2[5
il & ZMr SN Fr A MEE &R B X
AR NREA T DIz RAFIEIC X 0 BB e
AR L7288, WAt & hbim - Ahiedii A3 kA L C
BY, 4RIl Z I N LR
2 R 0 i B B T B W A 4 2 2 AU il 1207,
90°, #hiz 30°, 30°, Wi#Z10°, —10°, PJE 20°,
—20°, HHiE 30°, 30° THhE - S et 2 G 72,

Drehmann #f%, Anterior impingement test &
LIZHMETH -7z B XMEHETE, XvT
AIFDIRF T o 7= (I 1), FAINHE DI
&L CHRT AU D 4t & femoral head re-
duction osteotomy (2 2WTHL, HHEDEIK
PO IEARET, X WEROSEE»HIfFT&
% femoral head reduction osteotomy % R L
7z AiHT CT Tl 251 £ 44 mm ® K T
Hotz-oizxt L, BEMIZEMES mm, FHE40
mm EFEMEEZREL Tz, NloREF % 5
mm Yk, FHEO/MMEZ 8 mm ik & LEKIEIC
TR % & 9 (AR U 72 (40 2). A i B B 6
WA CTARESOBEEEIIARTH 72, Ml
BALE TR T-UI#E, surgical dislocation L C/&
iz L7z 9, WISREE 20 LI
R 72 bump YK L72A5(X 3), Drehmann £
BEIIHRAE L 72, ¥ 512, retinacular artery 205
DIIAT % fifr L2 2 FEHOIMU 2 8 mm Hiik &
FT5ZLI2L D (M4), Drehmann EATEE L

Key words : Perthes disease( X )V 5 Z 5 ), femoral reduction osteotomy, surgical disolocation (#+ £ # Jii F1),

extended retinacular soft-tissue flap
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ARV T AIEEDBIREIIH L femoral head reduction osteotomy % JitifT L 72 1 1

1. YR RS HAG X 1%

REI D FREIFEZ5mm] R

MU Z8MmA iR E

2. TR

7o, IR E R OAME ISR 5 2 & Z kR
L, cannulated headless screw2 ATl & &%
%, K725 & TP CFMa# T LA (X5).

FARIRE ] 1 K¢ ] 28 43, i o A IfiL #1150 ml ©
otz WRBHEEL 2 2 H CHS W ERE, 3
PHCEMEREE Lz, itk 4 2 H omikpise
IRp T e e B B wT B il 100°, A 307, Wik
0°, WHE 0", AhhE 20° &Abm - Ahheddiidcet: L
72. Anterior impingement test (D F £ T
ol ER R K BAT D UGE L7z B X5
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HEDHHOKERZ CRBRHTH 5 (HM6).
z =

AIEB O FAMHEINE LC, Mrnnicfs 7 Mo s
Y 0 47 & femoral head reduction osteotomy % %
RL7z2. KEEEEEEE) DTy, KEEHOTE
g, EPAEI OB A T & 505, FHAYEHME
Thb. WHEI ) #IE, FHMIZ R
BT, KBEHEOMATNOREN DR nE W)
FRIED 5205, FHOBIRIZEZ SNRWizD,
WEHYE O RARI NS VWEE T —T,
Femoral head reduction osteotomy (%, THihY
BT RBEEBEEIED ) X7 B3 5%, FEHO
IR OBIEA REZ 723, WSO T 25 FF
T& % &% 27-. Femoral head reduction oste-
otomy &, Ganz 5"7% retinacular artery 2»5®
47 % extended retinacular soft-tissue flap & L
ThfF9 52 LT, BECHBNOWNEEZITH 2
ENTELLELTHELTW A, MEMHIE LT
1, Paley? 2t P 27 ED 7+ 0 —7 v I T
20 BTk 20 BUISBEATHIEE, 17 BICHIRGGE, 15
BT B O & 5B 72 & R 75 RR BT & #t
HLTWwa, —hT, Siebenrock 571 11 i<
[ A & fA7T L, WA R Lo BEEREE XSGR LK
R BEEIE D B PHE D 5D T, I D A RIS
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R\
B3 i

4. P @B EIMIZ 8 mm Pk &
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ARV T AIEEDBIREIIH L femoral head reduction osteotomy % JitifT L 72 1 1

6. itk 4 70 A B X #E

L7z B0 A B R IRO b e ozt
WL THBY, HEEUGEICH L T35 %o 2
BEIPBEEEZ OND. KEFIZBVTIE, K
BRAFBHEIE 2 30003, BATIZA L, R ON
Tl B85 5 % & Shimhb e 3 s Lk R
WChsb 72720, Witkd4 A LEBOEETD
D5 &t & HMELEBBRPLELER .

TEH

D N7 A0 EKRERICH L femoral
head reduction osteotomy 2 & % T %
TEERL 72

2) MiREMTIEH LA, PATIZHERL, K
AN TR AR5 A R AN AN (] T e
HLRHZHERIBEON TS,
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MRI % FW 72 e REN O IZ BT 5 Ponseti G £ O
JEMRE 3 RITIANT—IE S IR 2 O ic—
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FERVEN BRI L T Ponseti #1135 <R LTV A7, FHAER & 29 2 REBIAAFAE L

Twb, TORERE LT, EROTHELHUIFER T HROBMIKER 2 EMHEMI N TV LS. 40,
F % 1% Ponseti LG # O MRI W% 5 AL X fECHitH T & 2V RERE 2 3T L, ML
720 BRI ERENPOERZ O 12 R (EFR 6 £, FEHEJE 6 /). Ponseti ETOMRBKT 3 2
HAZZW T IBCHAL MR 2 547 L, R 3RICEHRE Y —7 = A7V EER L7z, Hid S
RE LB - IR E BARE 3 RICIANT Y 7 MICTIMT L7z, B SEEE S < iR L C v 2 5EfI T
&, AR TAE L TH Y, WA SR 2% < IR L TV A IEFI T, AHRE 1351
TIANSALE LT/, BESEOIBREIC X o C, WIS 0@ A EATE 2o T AW RN S
BEEALNIZ. Stk MRARGZELOMEZHAL T BEENH S,

FC®IC

TERMENRIEZHR T % Ponseti %1%, ARIFT
1990 SEMRIEA S, ZoRIFROMBIERE
RG> 5 5 2000 4E LU < o ik T %
ELTwWA. LaL, ZO—HTHROHETIX
3~39% DIEBI THFM AL L7z v ) HER
WHEROBE LA SN B, 20w, &
R TR OBIRETEHITRAT L T 5.
FIMRICE D ) LROHE;HEm SN TE
D, —#IZ B THHIGHE O BIRZE T O etk
MR TW L, BUE, WL OHHEHE LR
S - B X RERSHVSN TV AR,
PR TIZHM X B TOFHRZOH AR S
NV %, AL X BOEBIET 2 Jia Tl
H &R O B O IE LR T O AT I Tw

5. ZDH, TORFRBIFH I THARv. K
e CIIHM X MTIIMLTELrVWEREZ &
T 3D MRI Bif§f7— % %05 3 RICHESEZ 1T\,
Ponseti #OGHMN AR & Wi 9 % 728, Ponseti #
TOMYREHRE R OEE OERE, HE & fHRE o
PLIEBIARICE L C 3 RIS RER 2 AT 24T o 7.

MR - ik

SHGAEF e RYEN BUR B E @ 6 B 12 )& (s
68, HER6RE 2FEMIIsRE) T, MRI
PO R X EFE 6 2 HB@ A5 11 22 H) T
o7z, MR HTOWE 5T, HHE B4 i
B 70° L ETH - 72 HEEd e B A &
BRBHEIHIIH—FRVBOER(N 1) 2255 LR
BT, MAEMM I MRIZ#IELTHESN

Digital Imaging and Communications in Medi-

Key words : 3D-MRI(3 %7t MRI), clubfoot (M)JE), Ponseti method (Ponseti %), talus(#i4), navicular Ji-IRHE)
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1. MRUIIN A — K s AL
JEBIER IR & 7 % X 5 IR L7z,

X 2. JE R MRI
SYNAPSE VINCENT(®E L7 4 Vv ath) # HHwT
DICOM F—% X ) Bikgilzt s A 53— a v L
7.

cine format(DICOM) 7— % % 3£ 3 YRt {5 fi#
Wiy AT BARY) 2—LT FF4%—TdhbSYN-
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B FHIRE - IRE - BEE o X B2 TR T
ELVIREEEDERERE I AT -V 3
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WREHRELTWS Y. LaL, 2%l ET
DHTIZ IR TE & V> o 723 AL <2 i
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L, 72, ARICBWTRERZ A2V,
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Rk 5 —

Wl H 95 %

E B MEARLAEETHEMEIERAS(DDH) L OME, ZLTL Ly ¥ —CHhi - mHRLEZ
DDH IoWCTHREM L m &L o2 AL L7z $72, BRI 28 TETED S om X5
WOWTHAERZMELZ, MEROLZBERT ICNOALN, ZOREFTENRT & IR
PR S (ATNR) R EF RS 2 EOBRKIN T2 E 2 5Nz, xR 3 rHE o BT
FEIZ PR EICA S, ATNR R0 & SO 37 TRAREE 2 SO o E L H Y, K
BT BRI B 0> 87 % (k10 S RO S M TH O, [ ERED 72% 13410 & TRBIWIBLE, MR &
FA IS hr o 72, ST M T I B BASERIBR 1S X 2 SRR 5 i o FE R Br & A
SRS OFAREIAT 5 2 & TREIFERISHOMTIT 2 2 LA TE, MERNOHNER FKOB X %

HIBR L 22k T DDH % I3 PRI T & 2 W Relkdid 5.

MERIEZIPAEHETE L OARIIADL
n, ZIEMERLYEET S, LarL, B
Finid 5 L =M OB WAL L7220,
V) Z R0 BOGHE o 1B B 8 L2 BABERITBR A3 &
000 H 5. [0 EHEEFEH VR BIETE A 4 (De-
velopmental Dysplasia of the Hip : 2L F, DDH)
EOMHEEZ AL, MERLALNIERNZ LT
1 &t & DDH O FRjIZD W THGS L7z

HERUFE

MGATAL I N F TICREESKRS 2272
3476, BT 13461, K213 Bl M EROH
e, Jim. BBOME T, @ETws M, B
PERIBR (LLF,  BAFERIBR) & 1) o A DT
WAL B, XA EIINZHAES
5O &Y &AWL Tl S REDIRFED & FRIE
DMEFEFDOTH Y LHE L. FBE M
A EDBW LB ERRATA ) —=
7L, Graf 58T c Ml X #sd s vz,

M

DDH FEM & &5 L O E A D 72012, 4
7 =T - B L72 DDHICOWTHAEL
7. 7o, EEEFOWMI) 2R TA TR SOl
SR OWTHAEIR 91 Bz L7

B R

) & REL 347 B 213 B 61% 1A S, 213 Bl
A Ta &1 153 61 72%, TR & X 60 B 28 % T
botz. LiL, MEROKNE, HEROBEEN
FIZEDZEAL L7268 17 BlA STz filh &9
153 B0 ) HEEBLOF & T3 147 1 96 % 434 T T
by, HBEPROAMITE T2 119 61
78% Td o 7z. 347 B REBLAAF] & 1 339 BT,
FEMEIZ8HIDATH Y, BEILHE TROL
T % B, 339 B 280 B 83% T - 7-.
FEIERED D) LEBASEMESE 26 TH 72, W
PEHIBR 15 Bl D 5 B, 15) & 55 O SO Bl BR
BHROLNTFT 3B 87T%TH Y, FiliEREE9
BIT o7z, [0 S HESOS NI FHBEHIR A3 5 &,

Key words : developmental dysplasia of the hip (385 PE B B i 2 A 4x), flat-headed baby (0] & %), generating

prevention (7 F})
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PR EHEIIR S RS 20, BEREE 0%
RBH NIz,

DDH O 8 % & 2 & FLENT /M 31 61, A4
8F, Wil 3BIT, FMAT4% L% o7z Wi
FId A2 75 6, 4540 46 50, W1 BT A 8
62% &% hr o7z, HEFIREAA 35° DL LTl & 9
A NTzDIL 135 BIT, Foln EHEDSH 1 HE RN
AL 50 B 37%, Al EHEDSH V) REEM A
i 85 1 63% Td> - 72.

) &2 EERE TRl L 7o L, BRI b
HAHNDHL 91 FIF 58% T, 9 H 82% A1 &
Tholz.

FEXS PR L 2 B I R 2R B

ABSHBCWZ L. EREHEEDH D,
PRI RS & XP, BE PR T B
LW L7z, BLORNFHIHE L [0 SREORIE &
v, FRES HARIZIE SRS BPEHIER & 2%
L, WFHb L. Ak 6 2 HEEOHZER
EAEDRHRONDLDHRE o7 (X 1).
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160) & 9 & FETT VLB B ST A 4z D MR

HWNE . AERIcHI SEESEHE

AR & D I ERED D D ARG E L, FEAR
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AEEbNIZ. BLOWCTIRE L0 SREANOMIEZ ATV, $7E 5 BRI S5 S RSP R b et L, @
HIRMIET b A MEIEOBMEMEEEE L, k6 »H X BB THEIBEIIE®E L Tw5.
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DOBBRT DD 5755, HBROBEEENT-& LTdh
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HHERBOLR T 2 A4, EHEd I
DOEMHDL Aoz FUBHOIENI E I Bk
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ATNR)OEEL DY, e Bz tnrt
D, SO RCAS. TR DIREE & 72 O Ol g B
HICBAPERIBR DS & N B BIA5% <, 1A) & 5 SOl
VB PR <2 W M D J A A3 A U B o B & & il
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BERLPL, WE R EOREIMb > T DDH
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Declining of Timing in Brace, Is It the Factor of Recurrent Clubfoot?

Prangthong Unprasert, M.D.!
Perajit Eamsobhana, M.D.?

! Department of Orthopedic Surgery, Ratchiburi Hospital, Ratchiburi, Thailand
% Department of Orthopedic Surgery, Faculty of Medicine Siriraj Hospital, Mahidol University, Bangkok, Thailand

Background: The treatment of the clubfoot with Ponseti casting technique is the most popular
and becoming the standard treatment. Early study shown high recurrent rate so bracing after
casting was introduce worldwide. Due to tropical weather, Bracing became burden of the treat-
ment. Although health care providers provided information, treatment, and financial support, the
brace were not proper worn as the recommendation protocol.

Objective: to identify if the declining of timing in brace is the factor of recurrent clubfoot.

Methods: The retrospective study of clubfoot who treated with casting and percutaneous ten-
do Archilles lengthening successfully. The data of timing of brace in first three months, timing of
night splint after the first three month and outcome were collected. Descriptive statistics were
employed from data analysis by the SPSS program.

Results: From 109 feet, recurrent clubfoot was found in 23 feet (21%). There were 12 feet in
non-brace group and 97 feet in the brace group, second group shown statistically significant of
better outcome (11% VS 89%, p=0.003). 55 feet worn brace for less than eight hours (505%)
and 42 feet worn brace for more than eight hours (385%) shown the later group have 9.1 times
better outcome with statistically significant (p=0.001, odd ratio 9.1, median =6.5 hours, max =18
hours). The recurrent rate of the non-brace, worn less than eight hours , and worn more than
eight hours are 58.3%, 255%, and 4.8% (p<<0.001). After first three months, 62 feet didn’ t wear
the night brace (63.9%) and 35 feet wear the night brace.

Conclusion: After Ponseti casting technique, Declining of bracing time have risk of recurrent.
To our knowledge, eight hours per day is enough and result comparable to report by the Ponseti

groups.
which could decrease the recurrent rate. These
Introduction .

orthosis were recommended to be worn full
The treatment of the clubfoot with Ponseti time for 3 months and night time up to 2-4
casting technique is the most popular, high suc- years. Bracing in clubfoot is a critical part of
cess rate, high function and slightly less stiff- most current treatment. Many countries pro-
ness’. Unfortunately 56 percent had recurrent. pose the bracing protocol claiming the main fac-

Later, Ponseti introduces foot abduction orthosis tor for long-term success of the treatment” .

Key words : clubfoot, night bracing, recurrent

Correspondence to : Eamsobhana P, Department of Orthopedic Surgery, Faculty of Medicine Siriraj Hospital, Mahidol
University, Bangkok 10700, Thailand.

Phone: 08-9674-3554
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Due to tropical weather and cultures, bracing
became burden of the treatment. Although
health care providers provided information,
treatment, and financial support, the brace were
not proper worn as the recommendation proto-
col.

The purpose of this study is to identify if the
declining of timing in brace is the factor of re-

current clubfoot.
Methods

The retrospective study were collected from
the orthopedic department of Siriraj Hospital,
outpatient data between January 2006 and De-
cember 2014, Our study focused on the duration
of bracing after the foot was corrected to proper

position.
Inclusion criteria

All clubfoot patients who were diagnosed by
a pediatric orthopedist. Both unilateral and bilat-

eral Idiopathic congenital clubfoot was included.
Exclusion criteria

Acquired clubfoot patient who was diagnosed
by a pediatric orthopedist. Recurrent and re-
lapsed clubfoot as the result of failed surgical
treatment and/or other conservation treatment
was excluded.

Ponseti casting technique and percutaneous
tendoachilles tenotomy at Siriraj Hospital was
done with Ponseti protocol. At the ending of
casting treatment, which the foot had neutral
heel and external rotation up to 60-70 degree,
the percutaneous tendoachilles tenotomy was
done, the foot can dorsiflexion at least 15 degree.
The patient was given foot abduction orthosis,
information, and bracing protocol. The Ponseti
protocol was used as guidelines for the treat-

ment and follow the patients.

The data collection

72 patients were treated with Ponseti casting
technique and percutaneous tendoachilles tenot-
omy at Siriraj Hospital. 60 patients were en-
rolled, 12 patients were dropout due to lack of
recording problems. The data of starting age of
bracing (mean =6 months, minimum =9 months,
maximun =16 months), timing of brace in first
three months(mean=7.6 hours, minimum=1
hour, maximun =18 hours) , Age of stop using
night splint after the first three month (mean=
245 month old, minimum =5 month old, maxi-
mun =144 month old) and recurrent outcome
were collected (Table 1).

In the first three month of bracing, we divid-
ed the patient into two groups; non-brace and
bracing group. On bracing group, we also divid-
ed this group into two subgroup; on brace for
less than eight hours group and on brace for
more than eight hours group. The night bracing
after the first three month was divided in to
two group as night bracing and non night brac-
ing (Fig. 1).

Statistics analysis

Descriptive statistics were employed from
data analysis by the SPSS program. Chi square
test was used to compare categorical veriable
between groups. Student' s T-test, odd ratio,
and Mann-Whitney test was used to assess the
difference of the recurrent and non-recurrent
group. A p-value of less than 0.05 w as consid-

ered statistically significant.
Results

From 109 feet, recurrent clubfoot were found
in 23 feet(21%). There were 12 feet in non-
brace group (recurrent 7 : 58%), and 97 feet in

the brace group (recurrent 16 :16%). The
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Table 1. Demographics

Age of starting bracing (month)

First three month
Non-brace
Brace
Timing of bracing ( hour)
After three month
Non-brace
Night brace
Up to age (month old)

Parameter Number of feet Mean Minimum Maximum
(N=109)
Gender
Female 43
Male 66

12
97

74
35

6 9 16
7.6 1 18
245 5 144

72 patients

Enroll 60, Dropout 12

N=109 feet
|
s I N :
Bracing in first three Non-Bracing
months N=12
N\ N=97 J J
I e N I N
Brace for less than 8 Brace for more than 8 Night bracing after
hours group hours group the first three months
N=55 S N=42 )L )
Night bracing
N=35
N J

Fig. 1. Patients

brace group shown statistically significant by
Fisher' s Exact test of better outcome (p =0.003)
(Fig. 2). By Pearson Chi-Square, 55 feet worn
brace for less than eight hours(505%) and 42
feet worn brace for more than eight hours

(385%) shown the later group have 9.1 times
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( Non night bracing )
N=62
. J

better outcome with statistically significant(p =
0.001, odd ratio 9.1, median=6.5 hours, max =18
hours) (Table 2). The recurrent rate of the
non-brace, worn less than eight hours, and worn
more than eight hours are 58.3%, 25.5%, and
48% (p<0.001). After first three months, 62 feet
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Comparing Outcome

o

o

Ogood

B recurrent

w Hh U1
o

number of patient

o

non- bracing bracing
p=0.003
Fig. 2. The comparing outcome of the non-bracing
group and bracing group in the first month after
the foot was corrected. The brace group shown sta-
tistically significant by Fisher s Exact test of better
outcome

didn’ t wear the night brace(63.9%) and 35 feet
wear the night brace(36.1%). The night brace

were worn until 6-42 month old (Mean =24
month old) (Fig. 3). The data also shown the
later group have 4.8 times better outcome with
statistically significant(p=0.032, odd ratio 4.8)
(Table 3).

Discussion

Clubfoot had become more concerned the
past decade. Better and better treatments have
been developed worldwide. Both prevention and
treatment method were proposed to help treat
the clubfoot, still recurrent occur. To prevent
the recurrent of clubfoot, brace had been devel-
oped some note as critical part of treatment.
Bracing time frame was recommended.

There was limitation of distribution and com-

Table 2. Timing of wearing brace in the first three month (p=0.001, odd ratio 9.1)

Brace <8 hours(n=55)
Brace >8 hours(n=42)

Good Recurrent
41(745%) 14(255%)
40(95.2%) 2(4.8%)

Number of
120

Night brace duration

—

100

80

60

40

20

0 LR NN NN NN N NN NN NN NN NN RN NN R NRRR R RN RN RR R R ]

OMNnNownmwowmwowmwowmo wmo
NN < NN O

night brace duration

N o wnmowmowoLwmowmwowmo wuno
O ~ ~ — N

0 0 OO O © O NN <t
D B B I B I B T |

Duration

Fig. 3. Night brace duration after the first three month

Table 3. After first three months, the night brace worn data.(p =0.032, odd ratio 4.8)

Night brace after three month (n=35)

Non-night brace after three month (n=62)

Good Recurrent
35(100% ) 000%)
46 (742%) 16 (25.8%)
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pliant of brace. Different kind of brace and tech-
nique were introduced worldwide. Multiple sur-
geons identified bracing as a major risk factor

2)4)7
"W However

for the recurrence of the deformity
in some surgeons didn’' t use brace but give the
home stretching program achieved 77-95 per-
cent of non extensive surgeries”?.

It is very difficult for the parents and child to
go with the ponseti protocol especially when the
child develops gross motors, they will remove
brace by themselves. From our study eight
hours per day may be enough and result com-
parable to report by the ponseti groups. The
night brace is also one of the problem we facing
due to financial problem, cultures, and weather.
The night brace become difficult to wear al-
though it is the essential part of the treatment.
In our study, only a small number of the pa-
tients wear the night brace and almost all did
wear the brace until the recommendation age of
four.

We have to find a innovation for the children
with clubfoot in order for them to worn easily
and to be able to walk and stand easily in brace

without limiting by connecting bar.
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