HA/NEBEEN P S

Journal of Japanese
Pediatric Orthopaedic
Association

HANEEEIFES




H AN 2

Journal of Japanese Pediatric Orthopaedic Association

Vol. 25 No. 2

=
11\



% < U (HANRERIHAEMER)

565 25 MFiTES HXRR

ANV TINS5 2% R HE SEAT 0D T A+ DAL (4179
ANV R I T 12 Volkmann Hi & Sk L7z 161
..................................................................... ;i:HJE(ﬁ'ﬁ% Lii))lgg

25 26 MFTE S HXRR

FLUBFIZE I IR AN AT O I BRIE v vvvveememememeeeeeeeaen SEAEPE 12188
MBS BT B MRS D R R B B ERBLE - HEHRHJ;?WJO)?I‘?EJ
— R ML B ARG 0D B |2 D N T e e e eemeeeneeeeen FWE 35 132190
Yt >y — ORAR M FEIE (5 IR AR OV T I DG FEREER
..................................................................... WAGELIE  (F2e---195

T EMEO B BB - HEBLEI 03 B I A Hi MR A A T A &
BIRSE PN BCE YD 0 Ak O B FH Tk (FH v ids) o T4y it

..................................................................... Eﬂ"l‘lgl\li&:: Liﬁ)...zoo
ANRAZ BT B HAEMEFEM I 22 S OIS A AR 15 DR RE
B T %ﬁ;\%%ﬁ)ﬂ Lif‘;)...2o4

TRAR BB SEIE L 7 295 00 1 W BHIB BB B D YR e e+ SR REAG 13208
LCP X747 h U v 2 by 77 L— b % s 72 bR e g 1
HEBEET - AT 563 2 B IR AR A SR8 4 o e e

..................................................................... 7&.%(% 1E9>--212
SERVEM S X O BHIIE R ISP L 72 FIB OB & Z DiEHE
..................................................................... BEEET- (3 ---217

FEARIR A G RE SRS R T oS 5 2 a0 L7z 1 6 SR B2 132222
Ollier ¥ @ T MG ZE TN X9~ 2 BIAL I E G -

AT F CREOBEIEE L7z 2 BIDRREeeeeeee HREF LA (FA--226
FLA RS E D 3 RICE T T IV & F V72 Hidl X oo s EERRGIE

..................................................................... JREFICHE  1EA--231
% FE VRS PRV IERE L3 % BUAM R E 2 H W7o B T =

..................................................................... i % (FH--237
NV OB BRI O MR MR OARES --eeeerereeeenes BRAUE . 132242
I FEAT AN B2\ HRAL U, WA ISR » 72 Ll mEEro 1 410

..................................................................... JNBRA 1T A--247
Ponseti 2817 % X M PR FHIK A - oooeeeeeenes =EfE—  (TIAH--251
RBPE N MR ZETZ RT3 5 2 ) 7OV F v A MG IERSE HEAR o

S TR v v eemeremmmnneeeeeee e e e e 4ebk fE 1EH--255
Monteggia type I equivalent 845 & i P 97 o

G 0D 1 Bl eeeeemmmnnneeeeeeeeni e AN 35 1F 2259
ML BT 2 HIEVEE FENE O IBRHEIAT - BRI (3 -+ 264



Vol. 25 No.2 (2016 4 12 J 25 H%47

Charcot Marie Tooth J5IZ£E 5 BBIFBLFE 126 L
combined surgery & VEFHGRZAITH A2 G L 72 2 61

.................................................................. TREIZES T 1F0--269
R T 2 AU R At = 7 drp Y, = . S WREE T 132273

FLYR N B AR D2 1R (Graf ¥5) COBCE MRS - FEHE 135277
MHEELIZ 3517 2 DDH 2 Wil it D BLIR & — UARES A4l o s i

— PR EEESY AT A DR S— Lh% flE 1T A---281
5 AT FEIE AV T A TR D LRAF G R TR O kT & 4R
.................................................................. ﬁlﬂ%{ﬂ% 1E9>--284
Ji4s B 5 i it 0 %6 L2 %) % eight plate 2 W72 224G IR
..................................................................... yizlgﬂjm 1FA>---287
Ponseti #2817 % 7 L R U)o # )5S O Meat
— B X i T R AR RE R oA e il fEAR 1ZA---293
Eﬁé%ﬁ1ﬁ’%‘ﬁﬂuﬁfﬁﬁfﬁ1§7@$ﬁﬁ ..................................... {ﬂ_j‘fgjﬂi’!‘% 1E5>--299
bGP R B e B BT B L R 5 KR BE S &
KIBE I EE N S Y O A OF ) €T > e BT RE#5 7 1322--305
BHERE
T[] 00 L VD 0 i BA B T RE S AL \ 2 D T oS Fpky—fi (ZA>---310
HRAT VT RE 7 WP R YE 0 12 B8 £ W B 1 L2 e L€
kﬂ)ﬁﬁ’ﬁ'ﬁjbf’ﬁ%?‘?’)it‘lﬁu .............................. %Eﬁjﬂﬁ Ciﬁ“"SlS
:ﬁ\‘ﬁ‘:*&%‘.&%ﬁ@x R (Eﬁ .............................. )ﬁ;tﬂ%ﬁﬁj 1T AH>--323

< JPOA Asian Fellows >

Non Vascularized Periosteal and Fibular Grafts : A Biological
Augmentation for Reconstruction of Gap Nonunion Secondary

to Osteomyelitis Sequelae in Children----------- Anil Agarwal --------- 327

gﬁ%fi(ﬂ%%) ........................................................................... 336

II



BEZIHLEDOHN

BANBEARFERE, FEBHSEDORE ICRT DR Z — @AM
BEFERRICEREL THYET.

AEEICHBEBSNICBENOREE THLEDSE, GDRMBFERRL VSTHZR
FTHhsL. BL, BERFEACLISIHARMNBENOEFTICOVTIE, SHERSFE
ADREEABAETHE LY 2 — (GO EMBEEBRSIHAFBENETICRT S
M ZBERFEL TO3EH) EBETHHERNZMBEL TOBBREICH> TR, X
DHEEFZSOEFEAGAIBRRENDEETICDOVTIE, FFEIBETTY).

FRSTRE —BEEEAZMEBSEERS
T 107-0052 BWREBXIRYR 9-6-41 JHRIRE I 3F
FAX : 03-3475-5619 E-mail : info@jaacc.jp

BEDSDFFE(EEMDSIA, &8, BRE)ICEBL TR, (RDEMBEERSIC
ZTHLTHVEBA. B BRNBERARSSE S55(03)5803-7071, FAX(03)
5803-7072, E-mail : jpoa@jpoa.org \PRELEHLELIZ=W

Reprographic Reproduction outside Japan
Making a copy of this publication
Please obtain permission from the following Reproduction Rights Organiza-
tions(RROs)to which the copyright holder has consigned the management of
the copyright regarding reprographic reproduction.
Obtaining permission to quote, reproduce ; translate, etc.
Please contact the copyright holder directly.

—Users in countries and regions where there is a local RRO under bilateral
contract with Japan Academic Association for Copyright Clearance(JAACC)
Users in countries and regions of which RROs are listed on the following
website are requested to contact the respective RROs directly to obtain
permission.

Japan Academic Association for Copyright Clearance(JAACC)
Address 9-6-41 Akasaka, Minato-ku, Tokyo 107-0052 Japan
Website http://www.jaacc.jp/

E-mail info@jaacc.jo Fax : +81-33475-5619




H/N#455E (J Jpn Ped Orthop Ass) 25(2) : 179-182, 2016.

ANV SO SRS R 37 % B A SR Ay O T R Gt

(CN /AN VAU A T AN i G e

M2 Y

- =

1) BRI SR 1 0 = — ol LR
D4 EHBERFINE ) F— 3 U

3) BRI MR R

E 5§ WEL/NEHRRIRAERNI T L 7 EA I R o R A A L 72, 2000 4E X D
2013 4E F TIZFMIZAT - 72 13 61 22 AT G CTH 5. SEBERRITINPEIRRS 5 651, R FEE R 6 1,
ZoMm2HITH D, FAHRHERIZTFIY 114 % (75~170 %), MR BZ ML 21 4 (03~
444E) Th o7z, FMMTHEO AL EH X # L O FHI L 72 calcaneal pitch, M EKEA, HEHE 1P
JEE A (AR B X ONIETR), talo-navicular coverage angle (WL SEEMEOUY N E D7, AL
RIS R L DK B REB D B o 7225, AL - 72 BNIL D 2 r o 72,
RIEFEE, EEOISRERIEGNIA LFRAIOUEYE SN, FHRERETH 7. L HE
2RSS X9, PHIMRLEEIC OV TSR ORI LETH L L ER D,

FC®IC

ANEA ORI, FEAT EE IR L I3OEH 2
BTHO R OMEIC L) KT —F 254k d
LU EROERTH L. AT, WAL,
R T W ERREFRBL LR ETTHRE
LTEZZT5ILd0 % v, —#IZiE, AR
EIEDSHIRE T & 2 7- 0 FGBBIERE O A TUET 2 B
b LS, HEER) TIEHEBFRE R AR L OBIG
E . MBETE, SEMME R D 5 IR
I2& D %o THMMILIRE & B REAL3 5 W HEME A
DIEBIAZ <, JEREE A Z R LT H PR R
DAL B 5E I IEFMBROBIE D 5 & E R,
2000 4F & ) BEEHEREMIC X 5 EH A ITo T 5.
Al Z O E A Lo THET 5.

MR ETE

MEL, BRI OEEER a0 = — i uEEE T
2000 4E 7 25 2014 £ 3 H £ CIZ, WiEKoDH
B A SO A U C Ol E I R Al & B AT L 7z 24
FEBITH 5. HITHIHRTORER,  BEH T,
Wit OFEE BHERE VIRAE L7, £z, FAlrmr
B A HAL X MRS X D calcaneal pitch,
FEEEA, EES 1 RESA, BIUCIEHGE
W 1 H 2 £, talo-navicular coverage
angle ZFHIll L7z, X MR 05 BRI TRE
T ASR M 25 B, BRI X DR T — ¥ AT
B REBNE RS L 72,

B R

HHEIZEE L2oix, BR106, K460
1460, 24 R TH o7, FNIFERIZE, 757K

Key words : pes planovalgus (40 FA2), flexible flatfoot (k5 Wi FJL), calcaneal lengthening (B 4L 5 )
SRR 0 T 4800392 AR HIFWIMRENT 7138 FAE.LHEES a0 = —hyuEks BESVEE R

SZH 201542 /] 23 H

i (0568) 88-0811

H AN REIEAM L2 28R Vol. 25, No. 2, 2016 179



ANSRA SR AR 3 2 Bl BE A O TR I A

LB X BUEEHAE Gt SR TIIMED A 2R T)

ARFT it (A BRI
Lo () Lo ()
B AR
FEPERE PR
calcaneal pitch 58+6.3 135+6.6 *
85 124
1.2 * 153
PR IS A 479+11.8 336+106 *
448 334
51.2 344
P L PEEs 3781126 —253+82 *
(#0AD) -35.3 - 264
—416 -232
PEH L REEA —228+129 —-90+116 *
(IETH) -219 -124 »
—24.6 -30
talo-navicular 32.1+15.0 139+125 *
coverage angle 304 174
372 7.8

*  AHT &R OFHIMERNICA EED Y (p<0.001)
M GbAREE SRR HICAEES D (p<0.05)

M5 170K, P39 115+28 K. Mkt @ Eigy Hi -39 58° (=8~17), f#fifk 135° (5~35). B

M 05 FE0 5 614, FH¥224ETH 5. JEC i £ VAT HiE 47.9° (27~66), i #% 33.6° (13~

FAGRE B O FEREBE RS, AR TR 7 4, 50). T PEEEE 1 o A Ak T - 37.8° (- 61
PERRE 5B, BHEAMEREE 16l BXO ~—12), Wi -253°(-36~-7). IEM B
Y5 1BITh-o 7z FBREENE Lg% 1B A arar —228° (—54~—4), k-
HY 5 EEZHN 50BN M ERR % 9.0° (- 33~20). Talo-navicular coverage angle
M) L, RWIEET D EEZ LN DR (W (A AT 32.1° (2~56), i % 139° (-22~38) T
JFRIE, BEERAME 2 EAE) O 2 BER TOMGT b 4T o o7z MET &AM R A BIERE) o FHIE R L2
7z, WHNCHRZ DD o 725ERIE, TRV, JF X, $RTOHEE THE RS (p<0.001 : paired

DB 5, RPNMIIHERRLKEATE S, ZET Student’ s t-test) 2% S 72, R 1LICEIEF DIZ
Holz. FEIROFADRLTH, BEPEELRIE A, BHAERE, SEPERER O EIME 2 RS, IET cal-

BT FArEIS & LTz, caneal pitch ®FHIMELLX, EHEHICBWTHEIC

VR IE AR PR L 72, BRI A o EEKT 2 39 (p<0.05 : unpaired Student’ s
i (advancement of the posterior tibial tendon) t-test), F 7z, WMEEEEIPEEMAOER) T
128, 7H¥FVARIEE 112, & - Sk (&, JRVERE IS B\ TR RIS Wil &2 R Ltk fie

TR 248, REIESBIOCEIEHEE 1 L DN HEEE (p<0.05 : unpaired Student’ s t-
RBThotz. T FHEAZHEHLLZLON3 test) A 72, ZOELOFHIEIL, TR &

ko7 REHEOMICEE R A 2RO LD o T2,
HH X # R o FHIMEE, calcaneal pitch 234l EF 2 RS 5. Tl 9%, KIS E RN O

180 HA/NREIEAFLF &R Vol. 25, No. 2, 2016



I

a  JREESTE (Tl7 i)

b SEAEAL RS (i)
¢ RIS (i)

BRTH L. Mo REE (4 1-a) T, i
PRI O EASH D, T 0D 152 15 75 ek i o 2
PR U 7205 I Rl 2 BT L7228, ARHL RidsRLC
ETHEPARLTWA(K1-b). L2LAN
5, JEREE A TR NI~ O f F AT 2SR L T
W (X 1-c).

z =

V4 GE B 47 1% Evans (2 & D 1961 4R 12 i &
M, 12 Mosca’ 12 & o CTH AR HE S hT
Wa. FEFOHT S E YY) LTI oMM EL
Feob, Bah AL TOOMIB 2 ERT %)
BCTh L. HEEEMEHey, HEEEEZ ED
BEPRIENDFES D L. FTrld, BEEOE
s A AsEE C BEREBRIZT TIE Ty FAR—

ANRA SR JE AR S 2 Bl BE A O TR I AT

AHKE L % BREBICTIXEHEAZ AL TV 5.
% ) % ok G L 7z B RE RN o B 1,
Mosca® A PERREE, —0FHE 7 & O/ E R
VAT L7z 31 e, 29 & CRERIIC BLgE BT T
HolzEWELTHBY, KRBT SY 23tk
IR 63 ] o> X AR EPAN % 47\ 46 JE 2SR B A
THY, HEARGEBIRMATOLEEETH - 72
FEBICHGEDSE T L TWAZ E2E LTV 5.
Davitt 5”13 9 % 11 J£ T X #% & 96 A O S A3
Hoh, EUERE TR D 2 DRI O Rl T H
Wi & P RREAIMINEIT L Wb T & %
RUL7z F7o, BHEREEM E LK TIE, Mo-
raleda 525 = B EMHT & O HBIZ BV Tl
&L ERRN, X MR BAF R R72A%, BEkC
W LUAPHERRR L oz bl RTwA,. Tz,

H AN REIEA L 22 28RS Vol. 25, No. 2, 2016 181



ANSRA SR AR 3 2 Bl BE A O TR I A

Dogan 5213 FiE T B S & 2 X Ao i
L, BEEERMIIEED S PEEOBIRICEIT S
BIWHEIE L ZEMITENR TS EHE LT 5.
7272L, TNENFREIZT TR L, PEAmEK
DEMTDH % 720 BALIRR O ILBIE T & v,

SO BT, VALHAM X BRICB
% F RN IR E RIS X - CUEL, MHiNIE
ROFFRZDD o 72 d DI P TREIES L.
L2L, MEOHI~NDT 7 o Th, 4t
F VB TEDHRAT LG IEA T4 & b 2
BID D ootz Tz, AR & EEPERERIC
HEEVNRDOLNZDIX2HHOAT, 0Nt
EERT LI THTHo72. 55 HITER
ZWR L, #EISRHHT AMA% EIZonTE S
CHE P LEEE R D.

O

NSRS B PR3 2 5 45 T Ry o B % 7
L7z MM X G Totss EROUEDTE
NTD, SR ERIEE»ERLER D H o7z i
KRR DONWT, GHDE LR LML EL
EZB.

Xk

1) Davitt SJ, MacWilliams AB, Armstrong FP:
Plantar pressure and radiographic changes
after distal calcaneal lengthening in children
and adolescents. ] Pdiatr Orthop 21 : 70-75,
2001.

2) Dogan A, Zorer G, Mumcuoglu IE et al: A
compariison of two different techniques in the
surgical treatment of flexible pes planovalgus:
calcaneal lengthening and extra-articular
subtalar arthorodesis. J Pediatr Orthop B 18 :
167-175, 2009.

3) Moraleda L, Salcedo M, Bastrom PT et al:
Comparison of the calcaneo-cuboid-cuneiform
osteotomies and the calcaneal lengthening
osteotomy in the surgical treatment of
symptomatic flexible flatfoot. ] Pediatr Orthop
32 1 821-829, 2012.

4) Mosca SV: Calcaneal lengthening for valgus
deformity of the hinefoot. ] Bone Joint Surg.
77-A : 500-512, 1995.

5) HIAr#kiG, HAEHA, B 1 fE IR R o st
B P RN K 9 5 Py R Ay, H/NEExEE19 ¢
99-103, 2010.

Calcaneal Lengthening for Pes Planovalgus

Hironori Ito, M. D, et al.

Department. of Orthopaedic Surgery, Central Hospital, Aichi Prefectural Colony

We report the clinical outcomes after calcaneal lengthening to treat severe pes planovalgus in 22
feet, involving 13 children. The patients included 5 with cerebral palsy, 6 with mental retardation,
and 2 with other disease. Their average age at operation was 11 years 5 months, ranging from 7
years 6 months to 17 years 0 months. The average follow-up duration was 2 years 1 month,
ranging from 4 months to 4 years 5 months. We investigated changes on radiographs before and
immediately after the operation, in the calcaneal pitch angle, in the talus plantar angle, in the talo-
1st metastarsal angle A-P and L-M, and changes in the talo-navicular coverage angle.
Improvements in all these were seen. Postoperative only 1 case showed remaing valgus or flat-
footedness. Overall there was no case of any pain or pressure-sore formation. These findings
suggest that calcaneal lengthening was effective to treat the bone sequence in cases with severe
pes planovalgus. Further studies are warranted, in particular using this operation in combination

with other surgery.
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Key words : Volkmann contracture (Volkmann i), supracondylar fracture of children’s humerus (/Y& _F i & JH 1

Y1), external fixation (BIFVE &)

MEHRSE ¢ T 700-8558 ML LT ALK BEHNT 2-5-1 R ILIRZR A BER 3 S WFJERE RO Mg+

ZH 1201541 31 H

Haf (086) 2357273

H AN REIEAM L2 28RS Vol. 25, No. 2, 2016 183



AN LB B BT %02 Volkmann i & Sk L 72 1 61

alb
1. 264 H oM X Hmg
e b i BB Wilkins 25038 type 1.
- a\b
2. ZEUH, FEBULIEAE, AIFFE M7 0 Hb X R 5%
BN LN T WD,
I3 PIP BIH, DIP BAfi & HICMfR 9 5 Z & A5T FAlr & G L7z,
EF(X6), HWAEMIZHILRZRL TW/w, AT 1 T 0 MR A A % WAT L7220 T
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Volkmann Contracture after a Supracondylar Fracture in the Humerus

Naoko Kashihara, M. D., et al.

Department of Orthopaedic Surgery, Okayama University Graduate School of Medicine,
Dentistry, and Pharmaceutical Sciences

A supracondylar fracture is one of the most common fractures occurring in childhood, and is
associated with various complications. Here we report the complication of a Volkmann contracture
occurring after a supracondylar fracture in the humerus involving a 7 -year-old boy. He had fallen
from a jungle gym and incurred a left supracondylar fracture. This was treated with closed
reduction and external fixation, on the day of injury. Afterwards, flexion contractures occurred
and gradually worsened in severity, and he was referred to us for further examination. All the left
fingers presented flexion contractures. This was diagnosed as Volkmann contracture, and he
underwent flexor muscle tendon release. At six months after surgery, there was remaining flexion
contracture in the distal interphalangeal joints, but he could extend all fingers. At seven years
later at most recent follow-up examination he presented no difficulties in activities for daily life.
This case emphasises that Volkmann contracture as a complication associated with a
supracondylar fracture brings severe after effects. After initial treatment for the fracture, attention
to ischemic contractures is important.
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MR DOV T ANFIZHRE S B EHITEHE, Con-
tainment 2315 5N A6, FH & FAr O M IZ
FEEEZTBY, BT CTERMITIHEREDSE
1 EFUIHEFF O 6 R M I FE R, WA RD 6%
UETETAHIE LTwa. LaL, BEMHTLE
Har T4 7 Y AP/BoNRWEEZEZLNLH]
REBEEVHEDND D LEITIE, WHIEE? S
SIO #4T>CT\Wwb. /2, —KIGWHT L7z

AR Z LS I THIUL, BIMOFAi 2
5. BEERIE, S RVERE BRI GRS R AR
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E B 200944 H~201545 H OB Y B CReBIFIBAET - HEBLFT 1R U C BB AT MR 17
Ar & KB AR BCE U 0 A5 O B T8 () 247 o 72 B o T, itk 6 2 H Dbk
HMLTWE 126, 18kExge L. B T7H6l, Ztk5 6, Sharrard 53 IHE 10 61, VHE 2 41,
W6 Bl Kl 6 Pl CThorz. FMMFEHERIZ4H6 2 1R 1020A~872H), FhHkkE
BIEIEIZ 34E 0D H 6 2 H~54E 8 H) TH o 72 B 6B, WBiF 12 872572 BB
LCid, BUmMEEEMR (R 7 70 —F) 247> 7. BEIEEIL, &FICTh Ed L idMFishTnre,
X MBI T, Migration Percentage (ZAHTI 3 71% (50~100% ), &M% 32% (17~45%) T
HY, WEBELIEE R o7z 2B TEEREAEILZNEEM OWBRSE L2720, i
BB L OHNBEE TV ES 2572 HPdid, BRI oK M elrkse i % & U725 sl

7% <, PSRRI CHh o 72

F X

TOPFHETIE, BT P O ) A B 332
JERE 2D, BEARHERAZET2 2055 5.
LARDOK 25% (B - BBFAAE L 5 L wvbi
THY, J#IZ Sharrard FEMFET 2% LD %
, NEETH 17%4EL 2 EvwbhTwaY, fEk
T MERG % B M 473 % Sharrard 3,
HMI~EATS B Mustard 372505 S z2%, B
i o> $i R 1z B 6 D S 5 1) 03T 5 % 72 9D I T
Birbh L kolz. G, Fxl3dfEosRESR
1B B8 0 Je AT & Bl <720, B o RS
FEAT R IR N S Y0 0 Al 2 B A (HEPpds) 3
LM AT, RUREREZRZOTHRET 5.

MR - Fik

2009 4F 4 H~20154E 6 H £ COMIZHBETT

Mx2AT o 2 0 BFHEDO BB EIBLET - MG
2B 18 e xf g e L7z, BIR7HI, 5 H,
w6 B, R 6B TH o7 BENETRTORE
BICIEA TR ABE L, RA TR A B
Lo TWiz, YBETid, Sharrard 7% A LL
1@ Straight Leg Raising test(BL'F, SLR 7 A
N) SRR T & 2 WM,  RIBR DU S 57 o 3 L 208
RAFC, A0 B X MCHEAT 3 2 HBEF B (M-
gration Percentage”, LL F, MP) 7533 % ~
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7z, TR, P46 2 H 1k 10 2 H
~8ik 7 M), FBBIEHIHIE T 3402 H (6
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DR, BLENE 6 B, WBEAS 12k -7 &
BT SLR AT HE7Z - 72.

Jitki&, @ Hoffer 540° %& i\ 7= BB i D4k

Key words : spina bifida(—%3%#E), transfer of iliopsoas (FMEM#17), femoral derotation varus osteotomy (KR

TR BCE D i)
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3) HiREERRAE BV
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10 i Z WO REMEIE T, BAEBIEREMZIT 72, A4 v —TO/EIEE 5 — 7 OPMMIT rod
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fRERREALILINAE L7225, WA PRI LS L7z, i R 213, 12 R R oss s A E T,
BHBIEREM 217572, A4 ¥ —7OMMIT rod rotation % —lF CTiT -7z, BIEAI AL I~

o —v & [EBED MEP 2%, 1 ORI L 2L 20, HEHZD 1 IMORECIZmBL 25 -
7o WIS TFIORMIASIN B L 72, B 31&, 9L WO B M IE T, i BT & 1% 5 56 IE

BEM 2 T -7z, A4 ¥ H =7 OMHIT rod rotation %1772 & 25, MEP D&M A BERESL
A T L7272, in situ position TREE L7z, MiRITHARINA L LA L7, BEHE
ALV h =T OIERIR — W DG IE % 1T - 725ER, BEIETEDORER T4 L7z,
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AN BV B TR ZRE TR b 72 & DN
PRI G HIE L, D T REGPHED—D
Thb. MREFHEIEZN C201Ich, 2o
MAER D LITHIETH 205, MRFEEPHELC
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TAT o 72, K I E P L AR 25 T S W 5 8 R
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2 BJRILRDER  TAL3 & Tserew DL e ) o BG4 + B TR SEBIEE I 9
IBLL 2o 7, DRI 500 CIEIZIER £ Gl
TR O A
wiifEEE+  L1-3(WiJ7), sublaminar MR L, BIE A m . .
’ 7 M3 HCIEs N
S R IE R TSL5(h)  tape SL i 10 I b Losp ) LARCIER ST

L7.

MEP OEMOET F 723k hh o 7. Filr
TR, EBRREIE 205 7228, W TR
LUONDH -7z BBHIZIT LTI EITHEEAL
72(3%2). F/z, itk CT A TIPS Oz
Eld o,

FEB 2 1%, 12 & 8 TR B E O % f T
HH(FKLYD., BEHEXAL V=T OMERES — 7
(King %"¥ Type 1, Lenke 5HiAEE) T, A A
71 —7® Cobb 41 60° ThH -7z (X 3). T4725
L3  CO®RFBIEFEM 217> 72. TXTPS
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NI BT 2 AR ZER 7 © DN B AR S22 DFAE

B 3. #EBI 2 (i)

JEHE 2 £ > h — T DM lEEME # — 7 (King 435 Type
1, Lenke 3 ¥ARE) T, A A ¥ H— 7 ® Cobb i
60° ThH - 7.

B 4. 5Ef 23k 12 H)
T4 225 L3 F TOBFGBIEMEM =TV, T T
pedicle screw Z i LT, BIEEFEZIT- 72,

(TSRH RP, Medtronic) Zfif] LC, #F1E& B
o7 (K 4). BIEIZATRIOZ#EL?SH, 24
A — 7 O 1Ml T rod rotation #:(6.35 mm 5% ~
BE)ICEVITo72. RODPWA—=TTHo7272
WiZrod ML, —BE 1) THIEL
7z, EHKEOFEOLOP, WELL3 VN
0 — )L » MEP OEMIZ R IR > 72, 5IE
% 1 BEIRTA 5 MEP OB IZ 1 [ o fl# Tl
HL LRy, M2 MofEEMZ ZwE, 2
v hu—) kDO MEP O&EMAH AR o T
Wiz GRS MEP OBALE, ik 5 0 o fl i %
MzZzwE, av bha—)EFkKO MEP O
A7 { o TW2As, EOkik 3 oK%
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5. JEB 2(fifE % CT)
8% 1 JEHE DA @ pedicle screw 7213 A58 L T 7z,

Mmzs&, avba—uLikko MEP OB A
W72 720 IR I 2w EHIB L, FPlrZ&TL
7z, LU, Mt i B LT o5 4 B ik
W& AR, R B S BL L 72, Al
BE#O CT MEIZBWT, B 1EHOLD PS 2
FAEBLLCB Y (K5), A7) a—D%MEL
T R D FE L AT D JE K C d 5 T FE P 124K
W, BAPMTIDOPSDkEEITo. BEA
FMBOMBOMIBEILFE 572K o lz. FEW,
ity 1 A H TASAIRGLIRREL & 5 I 18 s B 55 23 1
WECTHEL, WA 9 A H TEBIRE D IZITIE
HETHHELIZ(£2).

JEB 313, 9 74 B¢ Marfan FEMEEECHE D
BB M BEOREF T % (K 1), EHEH — 7T,
AL Y H—TD Cobb 1L 80° TH - 72(IX6).
T10 2° 6 L2 £ CTOHI 7 i #Ef & T8 225 15 %
THFTEIERE M %, 3T sublaminar tape
(NESPRON TAPE, Alfresa) #fiH LT, fFIE&
BEXIT-72 (7). BEE, AL h—T0MN
il C rod rotation #: (635 mm AT ¥ ) IZ XD
1To 72, BIEE%IC MEP O B34 BERES 6 5
DAHRHR L7275, BEIEWERER 10 70T, B
EWHITHELE 22 CTHORBIERTHT,
131 in situ position THEE L, FMiz#&T L7z,
M RNV BY R L 72 o 7228, A BEREICIHE &
ELUNAHBI Lz, Fae LOTdmsid 18
BICTHRLA(F£2).



6. JEHI 3 (HhrAT)
it /1 —7C, A4 »H1—7d Cobb 1% 80° TH - 7-.

7. FEB 3(iitE 11 22 H)

T10 2> 5 L2 £ TOH /5 FHER & T8 5 L5 £ TD
5 56 I @Al &2 47y, 9XC sublaminar tape % fii
HLT, BLEEEEEZITH- 7.

zZ =

AR B RER T 72 & O MR 10 & DRHE D F
L, BT R 18 UL T BT T B,
F1%ICFHEET L EHRESN TS, KBTI,
84 Bl 3 15 (3.6 % ) I HHREF I A PHEN D V), il
DO X ) o 72 BAEBEZRS T/
DIZIE, ZOEBHEDFEMIZ OV THIZ LEL B
B0, ZOWEED AR,

VAR, PEAR SV A%, BAMEE T4 140 BIrh
461 (29% ) \THFEEN A IHED D D, € DOFEMIIC
DVTHHLTWA. FoMiFIcL s e, 5k
RZREAS 1B, FEBEVERIZREDS 2 4, SERMEMZ
FEASLBIT, WENDMHEA S V7 —T (K4

NI BT B AN ZAERT T 7 & DA B RS2 B A P E

88°, 53°, 92°, 75°) THIRFIAPHAEAHIBLL
ZEWMEL TG, Tz, MRS BB RIS
7% o 72 REBIE 2 B CREMEVERIZ A5 16, Je Rk
BBRE LB H Y, ZOREKMIZZERZHE L
72 PS LRRMEDBMEBIECTH > 7272d L L
TWa, HEBNE, FEREPERZERED 2 B, bk
BUEBENLBITH Y, KAWL OHE &Rk
D, EBIZBVTHEREA A ¥ — 7 (% %90°,
60°, 70° b)) ThH otz T, Mk aEBk
FIZ 7 o TE BN M ERE T, €D FRIL®
BEL72PS TidZe <, —BR(f 18) THIEZ -
LlzoTi eIz, £, EARS
TRV T b IEBENE T b R ZHE OREB] 12 RS
AELRTVERELTWS. HERFIT D REREM:%
WE OFEFNFRIEDAE LT WD Z b, JEHEA
A2 H—=T7ThH, HRMEREDHES] TIZREAE L
RTVOTIE RV Bbhs.

TEH

BEHE A A 21— 7T, SRIERFIZ R AT L7,
F72, —BE 1) OBLEZIT- 72 L ERBME
i D FE B CIRRIR AYE U 7.

Xk

1) Divecha HM, Siddique I, BreakwellLM et al:
Complications in spinal deformity surgery in
the United Kingdom: 5-year results of the
annual British Scoliosis Society National Adult
of morbidity and mortality. Eur Spine J 23
(Suppl 1) : S55-S60, 2014.

2) O'Dowd JK, Courtier N: Results of the British
National Spinal Registry; The first three years.
J Bone Joint Surg 91 (Suppl 3) : 494, 2009.

3) Reames DL, Smith JS, Fu KMG et al:
Complications in the surgical treatment of
19,360 cases of pediatric scoliosis. Spine 36 :
1484-1491, 2011.

4) AEABIRE, IocHhsk, AHEIEIED - WERET
WA BT 5 IS AN B OMET. BRI &
SEEALEL 64 1 1-4, 2015.

5) PRI, FH—HE, FEAEA S @ R
BIEOFM AL H/AMVESFE23(1) © 17-21, 2014
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AR HFERE IV T A O [ H PRI EIE B 0 T 988 1t

W LIRS REERERE B 3 A S IF TR AR B RE /A - PHa Rl e CRRIE AR

we
B o e
FD TR R S IV

N

#w o= 8 F 85
Aok RO B X

E B SBARMBEDIVT AHK T Catterall 573 Group I DL O FEBI D IEHE R IZ DWW TR
L7z, URETRV T AW E BTSN, 5 AR IEAER 48 1 52 kD 5 b 3 4L KRG AT R
T, Catterall 5% Group YL ETH -7 1561 15 exdf5 & L7z, Bt & LT, B#EE, Cat-
terall 348, lateral pillar 4#H, Combined pillar score, ¥ F TOMM, FEAEFES, Head at risk

Wiz WAL L7, F72, Stulberg %4 Class 1,

I % BGRELAFRE & L TR ORI B 2 -

Wat 24T o 72, RARERAT S o R AT X 66.7% €, Combined pillar score 2 MLl L, FIHE D BEE,
Head at risk 2VEBA BT TH > 7z, AFERFHIETD, JLHPAEES CIEFHRAR & 7 2 EH)

AAFAEL, FSEN & R R AT RS L E TH 5.

FC®IC

— I, AAERISRE DOV T A, LR
TFREIE SNDH, —T5 TILHPAESE O fl 1%
WRAR L OGS H 2.

Srlal, M BETIRHE 2 AT o 72 5k Kl FEIE T,
Catterall 7748 Group I VL Fo )L §EPHIEIE D)L
F 2R OEIRN OV THE L 72D THET 5.

MR EFHE

1980 420 5 2011 I Y BEAb ka2 LV T
AN & WS T 5 AR FERE O 52 B, 3 4R
DLk % 5l 8152 A3 ik C & o 7z Catterall 45
Group MEL L 15 61 15 e Z x5 & L7-.

PERNG YR 12 61 12 B, 2 )8 3 61 3 1B T H il
1260, WAE A 3BICTH o 72, M FEREAE
EPH 3 1L AN Q10 2 H ~4i 11 2 H),
P HEERIEEIE 458 1 2 (27 10 A ~5 %
7R, RBBIZIEIETFEEIES 1 H (B3
PH~13EANH), RS EREiRIE Y 13

W3PHOGETPH~1TERS M H) TH -7

MEtHHE & LT, B, Catterall 7%, Lat-
eral pillar 7348 (4-#i#1), Combined pillar score
(WZW)® %P4 L7-. Combined pillar score 13,
Lateral pillar 473 & Posterior pillar 4 ® A, B,
CaZNENO0, 1, 2pmE L, FREFED 8 Ll
TEORM, 9% EE1ME L2EREI0~5 4D
TFHHEATIT THA. T, TR XM
1ETE% 25 Stulburg %8 1, 1182 B0 BRI,
I, IVAEZBRURRECOE L, BiRomH I
ZACHRIEDPSZ T TOWM, FAEF#, Head
at risk #fi & OBIEPEIZ DWW THE L 72,

S

BRI MBI 1 e, AL 12
(Pogo stick 3 %, Atlanta brace 9 [}¢) T, F4ir
% 2 Bz (Salter &858 04k 118, KERE N
Bg 80 At 1 B) 14T L Twva7z. Catterall 2378
1Z Group I 10 %, Group IV 5 BT Lateral pil-
lar 3%1% Group A 1 8%, Group B 11 i%, Group

Key words : Legg-Calve-Perthes disease ("L 7 Z9%§), wide necrosis A #iPHIZEIE), early onset (F-IIFEHE)
SEHRSE ¢ T 700-8558 Rl LT AL X FEFNT 2-5-1 B ilokapimbe ByVEE  BEEM ERT (086) 223-7273

SZfH 12015412 7 29 H
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C 3 TH 7. Combined pillar score {% 0 2%
M 1 w2, 2 HiAs8 e, 3 A2 TH - 72

IS AT @ Stulberg 77 3H1x T #E2S5 %, 1
BEAS5 e, 0 AF A5 M T B BB Y 10 B
(66.7%), BLAEAREEATS B2 (33.3%) Th - 7-.
IR & BHEE ORI T lE, Pogo stick 27551
A% Atlanta brace 275 B TG RAFBI 5%
ho7z(F1). Catterall 575 & AT OV T
&, Group I, NVORGEEIHEZNLZENT0%
E60% L KEREIRBD RN -72(£2). Later-
al pillar 7 & AR ICDO W T EITRD o
72 (3 3). Combined pillar score 1Z 1 ST D4
BID R RIFTH > 2D LT, 28U ETIX
A ERIFAS50% TH D, 2 sl ECTHRESAR L
B ENE ROz (L), BIEPSWZ T TOH
75 3 20 F AR TIlI R RAFREIZ 78% Tdh o 72
DIZH LT, 35 H LU EORER T3 BRI
3B%THY, BIEPLOLHNZ T TOMMIENS
&, BEARE % NSO b7z (K 5). F
JEAE D1 4 ARG & 4L ETIIERRO L h o
72(36). Head at risk B, 7 L CTHBERLF
1L 83%, 1MMT67%, 218 T 33% & risk e
LV ERBARTH-72(FK 7).

REBIERR

MW 3k 4 0 HOBWRT, AT 2 TR
JEMA 1 AR ZZ S N7z, R0 X #gix
WAL ¢, Catterall 4748 Group II, Lateral pil-
lar 474 Group C, Combined pillar score (& 2 1
Tdo72. MRI CTIL#PHEEE 2 38D 7205, RIE
OFHCTARNERETH D, Atlanta brace 12
XM EITo 7. NPk 6 HoREHETIZX
MUET, ‘B Ielh & B 3 X OV T Bl
RZBDI720, ABETORBEZ 10 HM
1o 7z FHpIRICWEPEIIUGE L, SHRTTIC
Sz 60° T2 HMOF T AR EZRT 072, £ D
#% Atlanta brace Z S RAMEML TR L 72, A
IWBH I8 PHETEEL, WSHB8IrHDT
D X #5 TUlE Stulberg S HE N HETH - 72
(K1),

ARARERFEIE ~OV T A9 O 11 FEPRIEAEE B O T e A

R LR & IR

Stulberg 4358 (%)
N . Tor I
v
Eb)oeR I I i I\ (%)
Pogo sick 2 1 100
Atlanta 9 3 4 56
brace
Tl 1(S) 1(V) 50
e Elsg 1 100

S Salter OS V : varus OS

% 2. Catteral 73 & ik

Stulberg 448 ()
Tor I
AN
Catterall 7% 1 Jif I v (%)
m 5 2 3 70
v 3 2 60
% 3. Lateral pillar 7748 & %R
Stulberg 73 % (%)
Tor I
pae
LP 7% I I Jill v (%)
A 100
B 4 4 64
C 66
% 4. Combined pillar score & &R
Stulberg 738 (%)
Tor I
CPS I I Jill v (%)
0 2 1 100
1 1 1 100
2 2 2 4 50
3 1 1 50
F5. FIEDOLHZ T TOMMN & R
Stulberg 43 (%)

FIED S % TorII
zeomm LTIV
3 h H K 4 3 2 78
3MAMLE 1 2 33

zZ =
AR M FEIE D~V T 2T DO PRI B BT Rif
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REEIIEIE A~V 7 2305 O i S PHIZACAE B O T30 A

6. TR & IRAC A

2 7. Head at risk #8515 & s

Stulberg 435 (%) Stulberg 57 % (%)
" Tor II TorII
FEAE A i I I il I\ (%) HAR I II il v (%)
4 7% A g 3 1 2 67 0 4 1 1 83
4% 2 4 3 67 1 4 2 67
2 1 2 33

a: #WZHE: MRI, T13## Coronal %
b WU

c IR BIZERE, Stulberg 4% M
1. JEG. WK 34 2 H, BIR.

ThrEMEENTELY. VEFY ¥ 7O
HeAE <, $72, WMERTETOBENNS &
WIZEPZFOERELTETFONS., —HT, &
HPRBALIERICTIX, PHRARE 2 R EET
DR EN TV Y, R TO 4RI
HED IV T ZHFDOER A DO TIE, Stulberg
SEL, DHOBR RN 68.7~91% & ik
B2 BEA B S hTw Y PHRARKT
& L C, Catterall 038 M LA L, Lateral pillar 43
H Group C DILHEPFHEEIED 1IN, WIFZFETOD
WM, Hinge abduction O£, Al 7 & 25
ENTW5. Sl RFIPESLRE BN OV TRGT
ATV R B % 33.3% 12385, FHRARIKNT
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& LT, Combined pillar score 2 521 L, #I9ED
JEIE, Head at risk BEDE 2 H 7z,

Combined pillar score &1 BELTF & 2 Bl E
TR AR D bz YF o Sugimoto 5P
(&, 56 BIOLRAFIINEE % 4T - 7= 4 4FHn ke (P58
JiE AF W5 7.5 W) O OV T AR E B 2 S & L,
Combined pillar score 230 5, d L <1 /8D
FEBITIE 954% AR Th o7z L L Tw
5. ARAERTIESI T, — M2 4R & RIS W)
SR DOIMI & 77 DI ORRED TRICHE T %
EEZRON 72, BIED LT L TOHMA
3H AL EORERF T, BHEAR L % 5 @AH
R bN7z AEREIETIX, ARWERICZL



BRI D IS 525", Combined pillar
score [Z#)FB WD Scoring TH V), FEDELELZ
X D IEHEBHIARE IS TR 2 7D HIERIL, 4
RO LB OTFRARNTEEZ LN, —)
T, MRICEEEZROTCORTGRYETY ¥ 7
2T HIER DO LN, —Iol R FERHIRNER
WThsb FHRFUMHET & LT Kotoura 5”13,
T IO SMUTLIE A3 G B & BEA S ), MRI
12 & 2 RRIRE 22 5FAT CEHBN T O RE RO E
AHMATHEIEE I ORI B A - 72 L i L Tw»
%. F72, Head at risk i i3 #R@Big bz Bl
L, 2ML ECTRERARK LR 2720, AR
AR TN 7 E OB DL E 2 RS X
EEEZDD. RERIAEBNHT 2 HEREE LT,
TR SY R AH S % T % 25 5 72
W, AERMTSEIS 0 S TBWTO Xk, 4t
AL EETHI L MR LTV D. LS
X Catterall 438 Group IV, Lateral pillar %3
Group C DFEBNZD>NWTIL, (KIAEORESTDH —
PR 22 AR IR FERE D~V T AR L2 HE Ul I 2 PRAT
WEREITIRETH D LTS, Cana-
vese HU1&, MRAEMRIEAE T b PRAEI AR & TA
TGRS A A 70 <, I i PR 3 BT B
16 BIDOKME TR ED S DEHLEIRLTH, 13
F 13 BENPREARTH -2 LML T2,
RAEMFERE T D, IAHPHBSLER T PHRARE
BRIV HTHFELTE Y, SHOBE
Tl¥ Combined pillar score, FEDIRIE, Head
at risk BfES) A7 RAFELTE2LN L
ML, W ORE ECTHGAEAN RAEG] & 5842 il 5
52 LIEWEETH Y, RAFRTEIE T b A HIEILIE
B3 LTid, ikl 2ol B EE & TR e <o 140
ABEIC & B &R LELEEZ LD,

TED

5 1 AR FEE OV T A O )i i P SEAE B 15
1 15 JBe DIEH AN DV THRET L 72,

Stulburg 7748 1, T #EOEGEEAFEIE 15 B
10 B2 (66.7%) TH - 7=.

ARARERFEIE ~OV T A9 O 11 FEPRIEAEE B O T e A

Combined pillar score 2 sl E, WD IRLE,
Head at risk AR LK FTdh - 7.

RAEMTERE DRV T AJF T, [ i PHIFESEE B
BV TR E L RRBIS L MESLEEEZD
nz.

Xk

1) Canavese F, Dimeglio A: Perthes disease:
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2) Fabry K, Fabry G, Moens P: Legg-Calve-
Perthes disease in patients under 5 years of
ages does not always results in a good outcome.
Personal experience and meta-analysis of the
literature. J Pediatr Ortop B 12 : 222-228, 2003.

3) FEky B, KU, EREZ  ARAERTIE O X
VT AR B - AL 28 1 447-452, 1985.

4) Ippolito E, Tudisco C, Farsetti P et al: The long
term prognosis of unilateral Perthes disease. ]
Bone Joint Surg 69-B : 243-250, 1987.

5) Kotoura Y, Kim WC, Hosokawa M et al:
Assessment of lateral subluxation in Legg-
Calve-Perthes disease: a time-sequential study
of magnetic resonance imaging and plain
radiography. J Pediatr Ortop B 24(6) : 493-506,
2015.

6) VHILNEAR, & W, 210 #1325 0 3T 5
DRV T AFFOMGET . AL 39(8) 1 1087-1091,
2004.

7) B DR, A, AREEE I IRHI
L 72 AR WS AE O Perthes Wi 1 6. /N 43E
22(1) : 48-53, 2013.

8) Sugimoto Y, Akazawa H, Miyake Y et al : A
new scoring system for Perthes disease based
on combined lateral and posterior pillar
cllassifications. J] Bone Joint Surg 86-B : 887-
891, 2004.

9) EfEHT, AEER, FHE—-ZEh RIS
NV T AR OGN H/ANESREE 19(2)  339-342,
2010.

10) REHE, FIHRE, SAARETA @ 4R RmICTE
iE L 72~V 7 290 O HEOEHRL. H/ANVESEE19(2):
354-360, 2010Ippolito E, Tudisco C, Farsetti P,
et al: The long term prognosis of unilateral
Perthes disease. ] Bone Joint Surg 69-B : 243-
250, 1987

H AN RISV L2 28RS Vol. 25, No. 2, 2016 211



H/hE4x5E (J Jpn Ped Orthop Ass) 25(2) : 212-216, 2016.

LCPRFA T MY vy 7L — b %&H 72wk N e B #
WELE - BEFIZxF 3 5 RBRE ALk a N BB 0 A o ek

TR AL R v 5 — -

sgb

O

%
[i]

L EHEE Y —

A W W fE

wmo—-k #H M ok-LbE B e Al

ZE 5 (BRI - B9 2 KBRS W N SRSB4 (DVSO) 1B T
NRFALT M)y 7y T 7T L—(LCP-PHP) OF A M3 4. [ e Hi]20124E 9 Ao
2015 4E 1 HE TP 24T o 72 20 Bl 2 ek e & L7z “E394EHE O 7%, MiRRIE 5 B0, DU RRME 10 51,
RAM S B, MAEBHEN 5 AT A (GMFCS) LNXVNVY B, VI1H. BB 14E8 2T
B o7z WL B R BEAT (SR) + DVSO 15 6, Dega &8I0 Bt 5 BICTH - 72 ik o
Xp & CT 75 MP, Sk, witsfs %7z [RERIMP ZA5HT 76 % A 5 FARE 27% & 8k L7z,
KB 3DCT TIZSEASIIAMTET 142° A S48 109°, A IZAMTHT 49° 2 Slifk 17° 12 FH L7z A
70 a7 PHH 16, IR T T 1 B2 B0 72058 2 Pl & ¥ 7 ARSI & D Rl L 7.
[F L D]LCP-PHP % il L7z DVSO 1& HAZIZ T WSEAS, Hitass % dm LSETAL - mAHiiED

BIECHEHTH - 72

FCIC

I TEIRRIE T U, Tz I 6 ] DR 95 oD J2 e & DR B3
KHFER I 7% & BB ORI X o TR
BiF 2 4 U 2 fabtEdsd 5. MFTIE, IR
VB DX U CEIRI AR Y)W 4ly (SDR) % 47
Ve, BRAE L7z B B e BE B T (MP =50 % ) (2K
L T M 3 5 ) A 7 9t e Aty (SR) & KBRS 3 3735
IREE PN SR 80 0 Al (DVSO), F#FRRA LS
PEEICH LTl Dega 540 0 7S X % FASE AT
ZHFHLTE 7.

B B

S VL JBe BE 3 3B FT L2497 5 DVSO 12 B W T,
LCPRF4 7 MYy sy 77— MPHP) %

L7220 BlHC oW T E DA T Z T 5.
WREFE

PG, 20124E 9 A5 20154E 1 H % T2y
BT DVSO % JitifT L 72 20 B 32 I TH %.

146, 6Bl w12 61, HoE 8 .
TR MR 1L P 9 7 (6~14 7).

BRSO TR 05 1R PR 5 ). 3R R DO R
10 0, RA RS 5 B, HOAEB)AE T 58 > A
7 2 (GMFCS) TiZ L~V V9 fl, L)L V11 4.
RN 14ES LA B H~24E 90 H)
Thol:.

i X1k SR+DVSO 15 0 (1 1 12 0,  Jv 4 3
#1), SR+DVSO +Dega &Y 1 4 5 1 (5~_Th
), DVSO Z B> THA FE ¥ 2l A.

Key words : cerebral palsy (M%), hip dislocation (BBIfIBLF), selective dorsal rhizotomy GEIRFARLIHIAT),
femoral derotational varus osteotomy (CKBEE IIEHNECEYI Y 47), LCP-Pediatric Hip Plate (LCP X7 1 7

WA WA SRS

MEARSE ¢ T 901-1193 MBI RGBT T 1181 AR RIS R v 4 — - S E BB vy — RS

SZfFH 201642 ] 16 H
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LCPRFAT M) v 7y 77— b H 7t s S B BB - B3 & IR I AL mIE P SO 80 ) iy

alb

B BEAICE A2 ) 2 B a: DVSO % 14E6 221, /& PHP 022 1) 2 v Pz 2 5.
bt TR 2 A CTERM, TEFMA 1430, KRR ) S &% 2 5.

R\WT LCP PHP100° A€ — )V %& W TSHER~D
A7) 2 AL, NEFLNVTEY) LT
L— b7 Y ZVICE D THRMA 100°, Riiasm
15° % HEfR e LOBIEREE L7z, Bz owTid,
FHEEMOBRE(NY G2 55H L% T ToOl
#E, 1~30 mm, 387 mm)IZ X > THiE (0
~18 mm, F# 74 mm) % PEL 7.

Bt e LCEX 7A@ 68, FHEEIX
MiteF¥g 23 e L7z, PUDIE R0 a7 7] ik 7 A
JRSR LT, Mirfe ry 11 38 O &2 JF T L7z,

SEAM JE H 1, 47 67 #2 Migration Percentage
(MP), 13 22T 3DCT I & B i o Stk
fLaiisMe i CTIIBI 28 MIE, K
o SR i A B2 3 N JE L 72 TRETAS IS B 1 5 KRR
Tl GO T AERWE L. 2, Witk
BRI Xp 22 5 L o ks 2 e L7z

B R

MP (*E341E+SE, SE : FEd#egaz2) 1%, #ivaiF
¥ 76£36% D AT tA 2634 %, fe# o AT R 27
+31% & A REICEGE L 72 (P<0.005). fiTaifE ok
b4 SDCT #ii % 47 - 72 10 % 13 B T, SHAK
i CPI9ME = SE, SE @ BLHEFE) 34T 142 £2.2°
2 SAifE 109 + 1.6° 1A B=IZiA L7z (P<0.005).
[l R SR e/ (P390 £ SE, SE @ #RiE
), AR 4930 005 17370 1A ISR
L72(P<005). #litkL > b7 I2X B R,

SR A & Gt 19 1 31 e CUE, P39 £ SE 14l
B 148+1.6° 2 & i 2 108+£14°, I #& 77 4% iy
110° THEIZIWA L 72 (P<0.005).

BHHE

1B 1B (3%) \BBAICE %) A7) 2
THEZRO. Wtk l1E62H, A7) 27
DAL, 50 mm 7L —F(5—Y) THEELT
FwALZMXD. T2, 1601 Bkt
FrEfiz@EO. BETEBZEOL VN THE
fii & i, FIHBIFUOEH LY EMORAZ Y 2
THIAT TH o7z by AN, AF ¥ A MEE
TRABEL ML ETHRA LA (M2).

FEB) & 3R 3 5 (4 3).

HiE B | RS RSB, GMFCS LX)V IV O
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2 5 10 FE R DynaFix 161 60 0 26.8
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% 1 EFI=External Fixation Index
% 2 TSF=Taylor Spatial Frame
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CP¥22H)Thole. NEFHEDRIEIZLS

Key words : multiple cartilaginous exostoses( % %&

&Pk kg YE A B JE ), forearm deformity ( B i 25 # ), ulnar

lengthening (R'B4ER), external fixation (BIFLE %), callotasis (IH HE )
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i (048)462-1101
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REZE{ZDH
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EERURE
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R 1. 4VEIEDIRSTEC & 5 Ishikawa 75857 & 4 Bl O fE

Ishikawa 233" (7 v — 7 T IR EAEED A,
IR s AR & B AV iE S E) (K1) %
ZHIZLTOME S L7z, SRORER TR
W—=TT1:16[, ZV—71:13KTh-o7.
FAE, RE @A OIEIE 2 5 miks 2 35 L
BRWHIPATYRRL, REOPRI D LR LM TE
Y % Mifr, HE R o84 2 % 1E Orthofix
MIO3 Z vy, A2V 2—13RE DR EH
IOMALZ, EEAEE, —HO05 mm, fiifk
DR MR EZEZEL T0~5 mm RE7 T A
R CIER Z#T & L7z

M EE, HA X B2 H T (1) %Ra-
dial Bowing (LL'F, %RB), (2)Radial Articular
Angle (BUF, RAA),

(3) % Carpal Slip(LLF, %CS) (X 2) Z#FH L,
5 AT & i A& 2 22 R o 2 {k % Wilcoxon Signed
Ranked Test(p<0.05) # W CTHEEZWE L7,
51T, REIEZ T 5720, SEFE 6 4
DI bagmigs U 2 72 7 61 8 L & % bk dr L 7-.
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B R

Bl A% 2 275 W 67~223 H (K3 1246
H), HEEEIE 10~48 mm (¥ 206 mm), Ex-
ternal Fixator Index 1% 26 ~164.6 (‘34678 H
/em), KRB R AL A R - 19~ -6(°F 5 -103
mm), &S EHE -5~133(CFH 1.7 mm) TH -
7z, &fITIiE % RB IR 5.3~13(FF-3 8.83) v
5 EIE 5.2~108 (G- 7.21), RAA (X4l T
24~50.4 (V¥ 394) 7> & FeA B 22 19.2~46.7 (FF
¥)351), %CSXMrar 9~772(°F#576) » 5
RS EEIE 7T~62.1 ((F39 434) & %RB, RAA,%CS
THEILYEE R (K 3).

6 4E DL R M B T Ud % RB XA R 5.3~11 (3F
¥ 873) H 6 Ik 5 52~958  (°F15 6.83),
RAA (7T 24~48 (P35 37.9) & e #% &5 42 k¢
35.1~46.1(°F3 386), %CS i3l 48~83 (*F-3
64.2) 7 B B EEIRE 7T~56.2 (3 42.7) &£ %RB
& %CS THEICY 2 iBD7z (X 3).
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%
L
;
i
L4

RL (radial length) (mm)
RB (radial bowing)

%RB=RB/RL X 100 (%)
RAA (radial articular angle) (° )
US (ulnar shortening) (mm)
CS (carpal slip)= b/a X 100(%)

B2 ikl X SULOIGE (US (S0P O RERE L MECTH 5. US 25+ KB4 F AR,
US - R 75 AMRE)

%RB %RB RAA RAA CS CS
pre post pre post Pre post
=]
883 721 394 351 57.6 43.4
2645]29f%
| | |
6 4E Ll 5 8.73 6.83 37.0 38.6 64.2 42.7

74518 B | * | N

x . AEEHY
(Wi lcoxon signed ranked test, p < 0.05)

3. ABlB L U6 AELLLIER DR
B TBRBRAACS THEAZHD2. 6 ELLIER TIZ%RBCS THEAZRD 7.
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2004/6/21 2004/11/1 2007/8/20 2014/9/12
2004/6/21 2014/9/12 | (F&I105300A)
4RB 1% —~  7.2%
RAA 48° ~ 3
usS —6mm — 2mm
cS 50 —~ 31y

4. FEB 7, B Sv—72
Hiflh X SR o R ZE L

a:20044F 6 7 21 H : vl (T4 2004 45 6 J1 22 H)

b :20044E11 JJ 1 H @ it 5 H /]
¢ 200748 JJ 20 H : itz 34E 2 1
d:201449 H 12 H : i 10 4 3 2 H

By, REOVWFHELZURL, RBFEE21To7. AIVE AN 129 H, &L E R 13 mm, External Fixa-
tion Index 99.2 H /ecm T - 72. itk 10 4E 3 2> H B SO B X 15T, HIREOWUHE I HD NS,

Fit

Bl

Tk, BR. BEE - REOFELVEE, REO
B E L TWA. Bl - REOsa ik & Al
HL E & V72 R IE R 2 JifT L 72, 20 mm @
MERtR, itk 10 4 3 2> HRERIT%RBRAAUS, %
CSIIeLHEL TV (X4).

z =

LAV IR X B AT 33 5 Filre L
T, AR AR EGIBRICMA CREFLER %5
550055, FHSIEHFEME LCRGEHA
15 mm P Ld BREFB L OVFEIC L 2F L w
BREMS TV D RE~ A F ARAEBN I
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JEGIBR E REBEEZ AL TWaYY ERIZO
~5 mm RNE77 AREx BEEEL LTw5, itk
4BITU%RB, RAA, %CS13#L, 64FELL L%
WIEBITH %BRB, %CS DT IIHEFE S T W7z,
Ishikawa 5% DAV EYIER D A OFEH & kT 2
L, REEEZMA72EE S OED ) A1
MX RO FRBEOLENH S TH - 72 (£
D). RE@Efosva Bk, S L ok
BRSBTS EIIATRET, $TTICRE
DIFHEAA U TV BREG TIIERIIATT R EE 2
bib.
Akita 513 23 B O T4 61 0 5 101 i i % 7~

HLHE X SR OFREE O T & iR TOZEIIZB W
TREMWA, RAA, CS TIIAEAEN RV EWRE



R 1. HVFIEYIBRORER] & AE EYIR & RS iR % it
A7 L 72 5E B o 1 o e

%RB RAA CS
Group 1 it AN AN
Group 2 =ik Ak N

Ishikawa J et al(JBJS Am 2007)

%RB RAA CS
Group 1 o [ ot
Group 2 AEE it ot

Morisawa Y et al(Current study)

LCTWw5h. ZO#HETIX Mifr L TRNENS
HThY, EFHEIBRICEOBEREL KIZTL
TWVEPRNbRnZ E, JEFMFIE DL %
Wiz, BAFRNCEGE Z AT A, TRl X D B
THLLDOPAETEET > TVLIHREEDLEZ S
N5, $72, BEROLE, FICHEESHPIMBUE
BELEZ25HEEZTHDBRB I L TIXFHE
TV,

JOBEROMEN & LT, @i imiks #5551
FAET BAVEIEDSE YR S T Wi nz ok
WOMEELNH B, HESV IR EEN D ZE
W TO~5 mm KBTI ARV E CHEELT
VB, 1 ECREEMROFREERO. Ll
HHBE TR O RIBETE O FFE LA ST FHIE
FI3fifT LT, 6 4FE DL RREIERI T RE
AT L C UM EoUES R S hTw b
DIZ%RB OYUHEFMFF SN TV B2 LEZ T
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/NR O BEERIE R O MRI B ORES

S N N | ESR T WYk # oY
AT I S P R NI S I 1| I S oS =5 I o 1

%o K s K%
DT &bkt AR
2) WK EERL R E M s b AR
AT & LB L ORI

E 5 [WRIMRI CEHMMELE RO 25ETE, (LIRS LB RIS FE g H%k
(Chronic Recurrent Multifocal Osteomyelitis: LT, CRMO), ‘B#ilEss 7% & OENHPEECTH 5.
Alnl, BRI 2 B9 5 5B O MR W{§ % 55l L O8N Ricow gt 2 1r- 72 [J4 -
Fi B R ACDE e B % 25 B CGRk 14 60, WEAE - 184 11 #1), CRMO12 B, i - Tk s
13BICTH 5. MphEo MRLICE LT, SMFEORE, BXOZo54M, TmsEmozt, &
SN OBEBHAR DO ZALIZ OV TRET 24T o 72, [RER]E BRI O 2{LI2o v Tid, CRMO TZ
LWEIANZ @ o 72, REOE, M- EEES TR SR C©, IR 2 B9 23 -

72 BEAE QLI OWTIE, (LIRS B TIZLILA S N h o 7o, BERHIR D 2L

&, M - BEVEIESE Tl Z LW AN B o 7.

[ZE]/NEEEEREOZRICELTIE, b

DY MRI TR ZE 2 5 2 & TX ) IERELZE, WRPTRICR D EER DN

Hde =
B =

NRBRITBWT, 5Bl EZ TRz Z L,
MRI CTH#IIEEZ L Z 520, ‘B SRR (DL
T, EREEE) 2 50 R 2 BT 5. enH 0
T, LIRS SRR SRR L S b
I T P > 181 PCAE M 2 56 7% B i 9% (Chronic Re-
current Multifocal Osteomyelitis :  LL F,
CRMO)?, BBl % & DA EETH 5 45,
Z OWHRZWIEWEE ZIEBI 3% . Sl E T
Jif & B9 2 ¥ MRI {2 37l L, 2 DR
HIFT RSO W TR 2 475 72

MR - ik

F4E, 2008 4E4 H A5 2015 4E 11 A £ T
g - B2 ERICUR 222 L, MRI CTH#l
ML Z RO BB T, SAKR, Bl L
THEREZW DOV 50 I TH 5. FEDOHNRIZL,
ALHRPE S B2 25 61, CRMO12 #, Mg - A%
%55 13 B (2 Y > 78ERVE R s 5 61, k) >3
JiE 2 ), MESEIE 4 61, 2 oMo [ 2 61) T
otz ALREFERICOWTIE, S LR
flige 14 B & WEE - BEE RIS 11 FIS0 T T
Afefroze.

WD MRIFT R Cld, SR EOME, %
Do3AG, EmRE P OZAL, ORI L

Key words : bone marrow edema (‘5 ###/fi), magnetic resonance imaging(MRI), pyogenic osteomyelitis ({LIEM: &
#i4%), chronic recurrent multifocal osteomyelitis (121 5 PE2 J6ME3 8 %%), acute leukemia (241 A M%)
EEARSE T 266-0007  T-IEET-REWARDGAHINT 579-1 TR 2 & okt B BRI &R (043)292-2111
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BoOP L TEMOBOHEEE LY, T EHEE
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e L7z

WZDOWTHE 24T - 72, B HFEO K E IO W
T, FREREEL S X OB WO Gray Value (5%
i) Z5HH L 72, 5 Bl EE O Gray Value 13,
G HEVEIE R OFEPH AR A & 7% W HIRIZ BT,
STIR THEEEZALA K & 35 &2 Hlis, B
1 cm O IR OB % jR il L7z, RN v
7+ Image] CK [l E N5 A WFZET) % v T RO
IO Gray Value OF-¥HHEZHH L7 BRI
DSWThH, BHIEFEEO Gray Value OHllE & [F]
FROWTHRIZB T, BKEBRIET W7 & 05§
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WERE 2 ERIZEME L72. Gray Value Ratio D&
I EBRIEORES B W E 2R LTV, &
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#L, TOFEIOWTHE LA, S5, HE
IR ZE &, PR ASMEOHE BE Caligk 28 S o O I
(JLIFEDTEIRATF LK &9 IRIZHA Z % 728 Raisin

/N D Bl IE B 0 MR W O Rea)

e

-

-

2. HinAE RO %4

(7¢)Raisin sign : STIR IZB W CTHEUREICHE LINERAS
ECHE E C AR DN S B D FHIS

(£5) 7N 70545 S A % R

sign L EFL7Z) DAL, FFHEAVE SR & @
LCTwa5% STIR CHZEL, @il L TwaArk
R RE AR & e L2 (X 2). kIR0
bz F B ROG & R DA I THE L7z, IR
DOWKIRG A, BEFWINE BT, B I RR A,
Raisin sign, {70 05 Ml d g, ko 4
AT RICDWT, FEBICBT 2 KE, HREx
B L7z #iHd, ANOVA BX Uy HMEZH
WA EKHER 5% & L7z

B R

BRTEE O X, M LIRSk T1 58
{5 T 1.34+ 031, STIR T 329+ 1.37, MiZk-
12 VEAL I Bl 26 o T1 3 AW 18 1% T 1.34 +0.30,
STIR T 3.09+0.84, CRMO @ T1 5h#H M%< 1.92
+061, STIR T277+126, I - Mk IE S O
T1 57 M {% < 141+0.35, STIR T 328078 T
H»o72(X3). CRMO e LT, T1 5 m
G TR, STIR THEMEMETH Y, &
BETRIE OB FEZALASZ L WA B - 7.

PRI O 534 CHEFLARE T o 1AEBNE, S
MEPE B 14 Bk 4 60, 82 - 1B VERDRYE
FHE% T 11 BIH 2 61, CRMO T 12 1 3 1,
g - EEEE T 13FP 11 BITh 7GR D).
T/, WREROGAi = R L CTWizoik, 2P LR
Vg fige < 14 firp 4 ), W2 - 1BYERIR
W< 11 Fd 0 ), CRMO T 12 il 2 #l, 1
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CRMO T3 T1 MRl {4 CIui iy #fl, STIR TIhiK
MIKETH D, AEAEI L2720 DD FHETFIED
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W - EEER T 13 Bl 11 BICTHh - 72, I -
PSS Tl BRI 2 B O & A A
{, TORKEIZ8%, FFEREIZT6% TH- 7.
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1% 85%, HFHEIZ84% TH o 7-.
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PRES T 13 BI 0Bl CTH - 72 Brtkssix, 2tk
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JE, B PR IRR I CFy JRRBE 4 1) 4 )2, JRE P T BRR 9 1 51
1) Th otz FTAFERMMGTI 68 »H,
ACTA T3 8 K b M H THh o 72,
R R & LT, B (10° Pk 0
H/0~10° Al 0.5 7 /0° i 1 51), BIEFBIIXL
DOFEEE(NI 7 L 0 K/ WD D B HHET-HIH
2 % CHBIE 05 51/ FE THIBIEWNEE 1 50, K&
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alblc

B3, 7 A © alble
A LR

MR ONM A —7 (L 0K/ H D 1), M
R(RLOE/ DY 1x0), BHK(ZLOX/ &Y
1 50 %2 &5 sl & UCHREHIE L 72, § 7%
HH 5RO EROREDMHL, 0 KL
RN EEERT S (M 4).

B R

¥ AREIERFY 20 5T, ¥7ABIERTY
0 EXFTABIER E R THBEAUEZ RO
(Wilcoxon & 5 Z HM M€, p=0.027). &
FAATIE S 042 11 (Wilcoxon 554 & LM E,
p=018) &, ¥F7RFIEHRELRTHEEITRED
o lens, EREFRMENZES 72 (K5).

RRIEBHI

6 B, CMTD IfE) HNMEETE. 18
TEoHEF4AEIOTY )T VE Y A MNBIERTT o
720 BIERIZW ST —F MK L,



RERUR ALV AN

1. 2 BEE R

10°84 1 - 0 A

0-10°A : 0.5 =

0.5 A/O°AT M = 1 5

2. BN ORE
W72 @ 05

NI & % D3ME RN RINL E THIE @ 0.5 5
PN SCHIAE @ 1R

3 JEEAMAlRR D AL — 7
2L 00

HY 1

4. M@

2L 04E

HY 1

5. BHIK

2L 0

HY 1A

EF 5 RFRERANEEESE)

4. MMl

MR M EF % (5= ) 64516 2 F 19

5

4 ™

3

1

2 0.42
0
O T T 1
castfi castjE % A&

(3¢ Wilcoxon 75 & NHfL M€ p=0.027)
X 5. HEg

JEERBC S RN X CHREIE S 7z, SBIERTIE N
ML EFAlE: 25 23 (B FRN I O FLEE 0.5 21/ L H
SRl DN A — 771 58/ TR 1 50 A IER
058, FEIEFR 2 47 6 2 A REEFICNBNEE T —F
B RO R 1 5 & PRSI EED 2 A AT 72 56
A2 MR LT 5 (46).

zZ =

W ME TN 9 B BEk D 16 IS REAS 1T 10T,
JEREREBEAR BEANS 045 ) 0 4 2 & D SVEHIY T 3R

Y% LU TIVF v A DR IERRE AR O BIRA R T

DHULTVPYOY T R BIE R R AP RS
ZLWEW) OB Y ATH B,
2011 SERRM/NBHETE AV EL 24 (European Pediat-
ric Orthopaedic Society) T, 7 J ¥ ZA® Wicart
BWWKEEWW’ﬁTéVUTW$WZF%E
BRI TH B LA L, 2012 4FITHERR
ﬁ%@#7xﬁﬁﬁﬁé%iﬁé%§#%b,é
BeThMA L RAF 2z MG LCE Y. WK
MR OFIEL, AL ESCMM 2 EIEd %
JCUE Ponseti JHCHEML L T 525, FRIFEPEP K
MEDORLEZIX, 525 10 KO FHiE 7%=
T, HiRERZ FALL THMES % 7200 TS 23
FHHE- L . 2070, BEROI -
W xS 54 A =TT, HEEIME - RIS
N 2OBREDTVIEZEEZ D, KL2DTh
FTORERTIE, ) TV F v A MEEHMTHE
1T BE 2 E B B R BN BCASTEF I\ R AL £ ©
FEIEATHE T, RIEHHEZ G 0F L TV 2 WIES]
T, TRAEERN DR SR ORI, BREH
IS O LI Z R L TE Y, RAROBE
FRESEREMT & 2 ) 7TV ¥ v A MEIEOPHEED
HAHTH B, R EIHE D) WRMEZTE X
(A4 > NT 2 2 DHNRT, WANZERTH %
IR DOGERPHBETH L 2 Eh b, HRIILHET
bb. O, WHER YRR OBHE T
IS U, JAHEPRARAL AR B R B 80 0 i 2 & %
BREOFEE LTKRLT, EHRETET 52 L8
VERZEEZ D,

NRIMEZETIZT 52 ) TIVE ¥ A MEIEE
DFEFIL, R T L TFMN 2 HET & 2Rtk
Vbl PMPEYZERITIA AL
YTTEDLWRUENH LI L LERSD.

¥ &

FRBEER RS LT, Y 7IVFx A MNE
EEHCEERTH D, MEERE D720
YT Xy A MEIEROFRERDL. YT
VF ¥ A MEIET, FMANEYZERETY A 4
-V TEDLWREEND 5.
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X6 JiEF1: 6B E, CMTD

a: fGIEnT

b: YU T7IVFx A MNEEEE
c:YUTNEYAMNEER24E6DH

X ik

1) Gould N: Surgery in advanced Charcot-Marie-
Tooth disease. Foot Ankle, 4 : 267-273, 1984.

2) Japas LM: Surgical Treatment of Pes Cavus by
Tarsal V-Osteotomy preliminary report. ] Bone
Joint Surg 50-A : 927-944, 1968.

3) A&k SEBREY  MEZBIH L THESE
T2 &L TR 21T 72 1B HEsbsak
32 :181-184, 2011.

4) a3l SR, A RIT A © WM R AT
23 % F T A GEGIEHRE O 72 % k. ANV
% 23 1 304-307, 2014.

5) Ak M SEBIEY, LIRS BRI 2
BIAKT 5 ¥ 7 A G IEFEIC & 2 i8R H
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Monteggia type 1 equivalent $86% & F ki P FYES Pr
DEBEED 1 61

ENAVAE S WA A 5T e

/N 56

& & A

E B Monteggia Type I equivalent 845 & L N Lo T &0HEEG 2 &k L7
OTHET D, FENL10RBIRTH B, NA7 v MR= VoOBERIcEEE LT, NEEMEYT
T2 OWTEZME L7z, Monteggia Type I equivalent 1815 & 2 L, 52454 H (2 IR LA 2
MEAT L7z, =5 10 H B, BRE NS 3T (Watson-Jones Type 1) O &G TH 5722
LARBW L, =% 15 H BICBULIYBEBIE @l % i17 L7z, itk 145 4 2 1 Tl sl BRI 32
P, Ny P ER—IVIZEAEHE L TWwA. Monteggia 541 & it P JEE 3 o & BEES 08
FOMEZ, W LAZHPAICBTEANATIF LR EFNTHS. Monteggia B & il 7z
B, EMO GG ORI ET B LEDN D 5.

FC®IC

Monteggia F#1id LI LiZtho &9 2 & 665
B0, s N T o & BHARH IR 4 235
WM T 3MOAT?T, FhTh.
Monteggia Type I equivalent 85 & FRiE W
W RO N EOHEE % B L 720 T
5.

it

Bl

AER 010 5%, B

BEEFEE - SRIGRE @ Fiid s ~N& 2 & L.
BRE . N7 v MR =V OBE iR L,
AR EN THTFE W TZH L Al
SRS 2T T O & R %2 B 72720, EE
%2 LI H U BRI 2 L R o 7.
BARER - GREE 2 SRk 20T, HEIRB
IRz RO 7z, AR E B X OV AT R 3R

Do Tz.

Bl X #RRATR : BigEomARE, NI
¥, Maximum Ulnar Bow (MUB) 7% 2.8 mm ®R
FOBERHER 2RO (X 1).

AR - 45 Monteggia Type 1 equivalent
HE LB L, W TOmERE%E1T - 721,
ER T B R O IEBUM I BATN 21T > 72 B
AR RIS OB~ 2255, IR BIEN % i dh i
L7l A THRFHIZEBE S, B % (e
LCOMBAIZRED R > 7. MUB 24 mm @
R OB TIFRAF L7203, B SO
PCOREMIIRIFTH 572720, REDFIEIX
fibhahroiz. FTARFTLERA, S FHE TR
L, AkaEbEe L7z (1X2).

210 H o Hipl X #E<T, #D THM O
Watson-Jones Type I o kM Pyl L 543 o
HOHRG I A V2 (K03). Bkl X Mg Ak
B EBE LD 4 mmEsiLTBY, 2k 15

Key words : Monteggia(E > 5 ¥ 7 ), medial epicondyle fracture(_E 45 W 45 97), Bado equivalent(Bado

equivalent), pediatric (/NJ&)

RS ¢ T 336-8522 WER SV WRKEE 2460 WLk BEAEE NI sE EEG(048)873-4111

ZfH 201641 )] 31 H
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Monteggia type 1 equivalent 855 & s Wl EREE I o A5G 1 6]

1. PIRSREHGGE X #f%. BEEsEmr e,
BET, REOZ[BBUEEIROOLNSD.

3. MG 10 0 H HM X Mg P
BITOEIHEEZ 32D, AL ERE X0 4
mm §Zf. L Tw 5.

HIZBHEGM 21T o 72
FWAR © ASRMEE T ICNMERA XD AR5
RMERL, LhiELomEEsHONTwEnS
& &R L7z, Tension band wiring FEIZ X %
Bl R EM 24T o 72 (X 4).
fiT&#EE © BEAML 9 H A S B AN % B
L, itk 4 20 TSI & faAT L7e. Ak 1 4R
4 0 COR#BER, A X R TIEANM
FHOFEAIHFEOSN, MUBIZ27 mm Tdho
72 (X5). EEhRIE T Bhid 3 B il 1400, i
J& =5, | 90°, [H4}90° Tdh b AfiZIEiRo
oz, MEEAMEAE 157, @i 10° TH
D, BEOIKINEREDTWS. MoK
S~ v NEEME, RgMEEERIROT, N2 7y b
2. JEBLM Y BB 2 AL X MR, R oatk® Ko MICHELHR L TWT, BT

PEBIIERA L TV DA, BEEHOESIEMHLNT
W5, oz
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Monteggia type 1 equivalent 865 & s P S ST o A BREH O 1 651

4. R B I B A R B XS

5. itk 14F 4 2 0B X Y. BEHOBHEZZES 51y, N EEEToaEa» R
bbb,
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Monteggia type 1 equivalent 865 & F s A EJEAS T o A BHEB O 1 61

z =

Monteggia &3O H M E L, RE T 1/3
DFEI L EFHOBHOAIHEE 2. Eho
ZURIE T, RGO IR 05 B g E oM
FHFAL AT, 2513 Monteggia HHiRiAM &
SNTw Y BT L BEC R A S i i
EINEEI oM E % 5 b Dik, Monteggia
Type 1 equivalent 853128 MY, ARIEHIE
Monteggia Type I equivalent 85 CTdh % &%
Wi L7z,

ARIERIE Monteggia Type I equivalent 845
25 ERE AN e AL Twk.
Monteggia &4 & b P 3E S 37 o & 9FR
oL, A PHIL LS /-HPHTIXENT 3
BIOARTHZY". e 3BIOERIES, 8, 10
T, 3P HREFOAMMEELEZRL, KiE
Bl EFBLL T/ BRFEEDSBEE L C BRI i s
REERIRET, SHIHRA ML AR5
ST & T, RN T A R U L e
s,

Pt AR LR T O TR oMok IR, R
BAE TR T & 0 W S S A% o B HiT G
A, AR RIS R RS, BRI etk &
AREBEESOTFHAL T LW IEBIEO &R
BREBEFONDY., BIOWTAIC X 2 TG
CBL Tk, #moRDD DY, KIEHIEA
A=V EHROEH B ROFETH Y, ¥R
BRI & fa U, FARNGH 2 IR L 7.

Monteggia & 37 & - P S 37 o & b
X, BEOWE TR TR Tk
S, BIETEREGIR I <, FRARAESNTT
REFRBRECTH - 72577, Fhx OFEfl <& LR
WA EEE TN 2R BN T L £ v, BERE
PN RAF R A2 155 2 LA TE 225, AN
SR L7z

B CHMNCETE A5 4 L 72 RN, Ah B
TOZH X 2 WSRO flke & b b,
RIS FEARE DB 1H DS 2 SRR IE L 7272012, A
EEFORG IR EESG LT, BhEISd L
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T THRELTCLESLEZ TS, Ol
B ICAM EZ Rt LT, BOT 74 A Y
FEBET LI EPLETHS72EEZTVD.
IO B RBE & K3 2 &, - iminiER
FHICERLZVWERELTL ) WTRetd? D
), Monteggia ‘F# % RO 7241, Ea P
FHEETCRETL2LES D S.

TEH

Monteggia Type I equivalent 815 & I JiE
W FEE ST o E e G 0EG IOV THRE L
72. Monteggia Type 1 equivalent 8% 13 IR
MRS EEAEAT, a8 3713 tension band
wiring B THHEL, ML 1E4D2AOREET
IBEREI I R 2R 2 1R TV %28, SN
JEh%iEs% L7-. Monteggia B & i 7284, I
FBOEHBEICOWTHETRETH 5.

3k

1) Mehlman CT, Howard AW: Medical epicondyle
fractures in children: clinical decision making in
the face of uncertainty. J Pediatr Orthop 32 :
S135-142, 2012.

2) Shah AS, Waters PM: Monteggia fracture-
dislocation in children. In Rockwood and
Wilkins" Fractures in Children Eighth Edition

(Flynn JM et al edt), Lippincott, Philadelphia,
527-563, 2015.

3) MHEFEA: EREANEEEHESHL AR
Monteggia H5# D 1 . BIHETE 5 E AR 2 404
Fk 45 1 324, 2014.

4) Stans AS, Lawrence TR: Dislocations of the
elbows, medial epicondylar humerus fractures.
In Rockwood and Wilkins' Fractures in Children
Eighth Edition (Flynn JM et al edt), Lippincott,
Philadelphia, 651-700, 2015.

5) SEA HE, KSEIEE, I IIA - MR R
PN E S T - A BB & R 5 72 R4 Acute
Plastic Bowing ® 1 5. H AN BIEi5MERE 19 -
S78, 2012,



Monteggia type 1 equivalent 865 & s P S ST o A BREH O 1 651

6) EIANER - WIS BT, BRAERET AR A (oA R Wg 3 % £F 5 72788 Monteggia H3r o> 1 1. ¥
I ) 11 25, PR IE, WL, 734-736, 2011. LR & AR 53 838-841, 2004.

7) PR —, WHAR T FiEe s BElEEAE
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BB BT B IV 28I O 1G5

IR RIER AR

e oW ok-eHE OB SR B

P

e - = @ Ik

E 5B [Hm]UREICBW TR 1T L 72/NE o HikE Z2IE o BRI, stk e
ZOWHFRHE WL, BETT 52 & R ETTEDERIZ, 2003 4225 2013 4F % TIZ L Be THF
HITGEHE % BiAT L7z, SERE4F#R 15 s DL N o BiFsth g S Bl 12 6. 21 & 128 LRGSR, 6
PR LB AT L. [RERINA Fas o788 4 PREY V2w ER % 3 61, $RIE,
NLEBAZE 9 PNCHE T LTz, Migisid 2 flciio . £, BEOKE S LEBORFED
B S R EmEED SN o7, FRERLZ2HIE, wWInd LEid3E4:, active phase
xF LTI, AT BB Z HifT L72ER THh -7z, F 72, latent phase IZB L CTldwWFho fik
THIIIERD SN o7z, [Fawm] IS TEE IENE O 12 B33 % ik & Z oo« s
L7z, 2BCHEREZRD, WIhd ERid 34T active phase DIEFNZRT LT, B, AT EHEH

2 HEAT L7ZHEBI ThH - 7.

F X

HigEVE45 388 (Simple Bone Cyst : DLF, SBC)
X, FEBOREFIHEL, HKWERT S
LD VEEGEUIERETH 5. FERV TN
IEREBEIZE CHE R W, REhoBto s
ZFEBN R LRI R SRR S 1 570
ZOHEE LT, BRADOHE IR + 5 #
B TH 525, /NETITHHERE + F RO
1T/ multiple drilling ¥, cannulated screw %
GEWLOPOFEPHRESNTEY, T2, Hl
TEE AT 0 A NI H RGBT A % &M
EROWMELH LY. LoLers, L EICHE
R UIEHICHE T2 280D Y, fali 2 iRk
WKL CTIEWEZ—E0RRIIHF LN TR w,
Llnl, A, HBEICBIT S SBC Ok e &
DA LR L 72D THET 5.

MR ETE

x4, 2003 44 HA5 2013453 H £ TIY
BelZ B\ CHVRH TR & JiAT L 72, FEREAF i 15
WL T D SBC OESI 12 HITHAH. TNHIZEL
TR, SE, FEAIRAL, WA DK E S, phase,
BHRE LT R & R L7z,

MR, FRBIg T oM R IC TEED
5, WRZRD, Wi EHomBiEs OB
L7zbozisge L, i REoRE, HA
ZRRDT, RIS, BEOREHLOA T
D e VAR E T OfERIEA R » L HIEF S
LHIRKEIZ > TwIUE, PR LE L7

3 AR i (= BRI A2 ) 12 9339 0%, B 5
B, 27 B EALE RS 5% TOWT R
FOMTH -7z, FHEDVIR KL (+ FHERE)
1% 398+156 mm. phase (¥, FUMIZHET S ac-
tive phase & # L 72\ latent phase 23N ZF1L 6
BIFOTHh o7z, M PRGN (+ Bk fFA)

Key words : simple bone cyst (FLFEMFZEE), surgical outcome (77 {4 A%)
A& 0 T 7910295 FIREAURAA)  BIRAFERFRESRIER BIRAVES: BRI i (089)960-5343

S24FH 2016 452 H 1 H
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BB BT B HEVE A SR O i FR R

F1. EF—H
No (b HEBI i TN phase it AR O gt i
mm) (")
I 4 M KB4y &R 49  active HAWPZRY Y &L 130
2 5 F &% L 30 active W, ATH &L 27
3 5 F Lk Efr 40 active &I, ATH D 10 EE R BB
4 6 M KBy i 46  latent HAPZEY Y &L 25
5 7 M Lkhiw 8% 21 latent #EE ATH AL 46
6 8 F  RE =6 29 latent #&IC, ANTH L 16
7 10 M KB L 44 active HAWZEY Y &L 32 itk 6 A HTEHhd b
8 12 F R #Ef 34 latent #HE ATH 7Z&L 16
9 13 M Ll #ifz 82  active I ATH  HY 104 TRgs R Bl LE
10 14 F KB &fr 32 active %1€ ATH &L 47 CCS W% %387
11 14 F WE 30 e, ANTa &L 18
12 14 F KB &L 41 latent &€, ATH &L 10 CCS Wl 2 361
HA : Hydroxyapatite, CCS : Cannulated Cancellous Screw
134013830 CThH-72(%£1). —

F W

BRI, Fad o787 4 b (Hydroxyap-
atite : LL'F, HA) P ZE ¥ 2 HW2RIEN S %
WIERRIE, ANTEBHM 21T o7, HA hZ2Y »
EHOIZEML, Y VA OILE ER,
ZOFLE b Bk &% H Tl R P IE o
ATV, feWCTENE S fiE ARSI EH X HITE
V) YT RITol. ZRBEOD DX, FREEIIL
R, BlREZZEEEEL LT Z2oORkIC
TRTOFEMAPWES NS L5, EFNIIE LT
HAHZE Y 1~2 K% FE L7z, HAHZE ¥
3AHE 8 mm, ME3 mm, EE1E60 mm Db
DEMAL, TNZ2@) 2RI LTHEAL
7o BEIe, N Tafhiid, REE R oRmE %
EMEE L V256508, BREME 2 AT
HALE D WIS ER R L, Bl sl S
HEICEY) T2 T2 a-TCP HH
13 f-TCP Z W Fes L7z, WEDEMEL %2 i
LZzWia 3w/ MRORBE 2T, FRICHNED
B, rY)Yrr, a-TCPHAHWIES-TCP D
O, HELEEZEMNT S X)L

HELE L LT, HA WY ¥ & V72 e 2
3B, #EIe, NLEBAE 9 BIZHEfT L T\,
MEGOHEZ HAHZE2E LI X B2IEN 247 -
723609 b 1 BNIRED, itk 5 2 HIZE V|
A2 S O FIELEL, BREMEEL.
#IC, N TLE B % it L7z 9 Bl i3tz & bk
JEIXRRD N o7z MithiRIE, 12600 2
PNZRRD 72, HAEDKE S L HIEROMIZIIN S
MBI ST, FEIIC O A L R
2B, AR & ISR O B S A 2 )
3RO SN Loz, NI AL E, HIEE R
L7z260i%, wihd RRigREFTH 7.
active phase & latent phase T} 7236, %
L7z 2flidvd N d active phase DIEFITH 1,
EHERINC T 7235612, HAHRZEE VI2K S
RIEM % 1T o 72IER TR 2 L, I
€, ERRM AT > 72N ORRD Sz, i
NI VTS LRERAERTH Y, ks fE
BIEOATHERIEOIROETIILE Y, KB
DWALHFRD & N 7272 OB 3T D fa Btk 133 2
L7zl L, BPMICIEEs Tuiwn,
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BB BT B HEVE A SIE O iR

REBIERTR

R L(RIEFES D 45k PR HML
FRAZ TR AR B S S B 5 % FE M5
ExBD (X 1-a), MRIFTH & & bH+# SBC, ac-
tive phase & Z W L72. HA H122¥ V2 X 5T
Mt & fiA7 (4 1-b) L, #iite 9 4 6 20 H, fie@lst
BEICIFFEE IR L T (K 1-¢).

REB 2(R 1 EEBIES 9) - 135%, FE HHL
Nl oY 4 i VA N 5 = T € S = o
(X 2-a), MRIFT i & & b & SBC, active
phase £ ZW L, HRABRICEE, ALgEiz
Bt L7z (K 2-b). LA L, #idk 1 4ETEMERO
NTHOWI, 5T R Z2 RO 72 (K 2-¢). Lk
FTHolz70, T TRBBIEEZIT-72L 2
5, TNULORBEOWRZ RO L o72720,
FFMIIEES TMHK 8 E SN AOHML >
YT, BELEREFEOLRA TS, (K
2-d).

zZ =

SBC &, ‘BT ICMLIERED DR L 72
NIRRT AT, HIRETFEE 2 A2 ORA T
HBHEWRINTVD, HEFOREY, FICh
i, KBEE, BB L, BimsRicBsE: L <
BT A D OIXEHMEAE < active phase & I
I, B S BEN 72 b OB < la-
tent phase & FHIEN S, JEIRD 2 1T IUTHRNERER
THEZ VWA, R ETT OGRS 25 R ED
FEMAL L7296l BV IZBUNMEITOM )R LIS
X DI FRE T HIEBI T, AV OIS
rEhaYY

AV IETE DR HEAER I BT B I F 12D T
2, HE DL L OWHII RV, HBEEICERR
<, active phase OIEF, JHAYE P& 2k U7 hEH],
ZWTRE D AEREAT 10 1 DL T TdH - 7R TS
DI RELED Ao 727 &0 D iR, WEDRIE
MEURE D 2 cm BN OESI T, 2 cm DLk
BEN 72 FE BN LUK, B & O
HEASSBC O F RN T-& 7 ) #5% L v ) Hii e
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1 JERI 1 (1 ERFES 1)

a: PIRE LR L YR

b : fifE HLA L BYE

C ¢ IR BIZE N B L YR

active phase DJEBIIZK L HA ¥ > % H W 7z L4l
AT LI O Tn b,

HbH. ARIZBOTIE, EBEIDR L, el
M EBE T TE TRV, REDKX
&, ARG & B O BN S 2 7 B RR O 7
Moz, WEORIECEL T, HREITEmRIC
3 % active phase DFEBFNIZDAFED SN, la-



2. JEB 2(F£ 1 EBIFET 9)

a PRI LM L g

b @ AifE B L RS

c ¢ TSI B L MYR

d @ IR B IR B L YR

active phase DIEBNI K} LIRNE + N T8 % fifr L
7o. Wik LAECTHIE(RE) 2320720 00, FHFW
WCRESTICHRRBEFICREELZREE 2o T
W5,

tent phase DIEFN LR THEIARELTH - 7-.
F7o, FBWERBAEBTOEMARTH 72, L
L, SBC @5 D fa btk (45 i R0 8 £ FBAL & 1
BELABRECHELTWR L W) ER LD
5.

SBC DEHEEELTIE, INFTICATEA
FIEAD, HFEEHMEAL, HERRES X 0
A, multiple drilling, ¥ 72, cannulated screw
BV OWMENDH L. AT 0L FIEA, FHERK
&+ g #hl, A7v4 F+HAREH+ BUKE LY
HEAD 3D )% LK L 76, HIEGHEOA
I FIEA T a4 FIEAST84%, WERLES
ITOEBIT64%, AT7T04 F+HRTH+ B
IR IEFEABETH0% E AT 04 F+ HRGH
+ K IEETE A DD R D RIFChH o7z &

BB BT B HEVE A SR O i FR R

Active HAfRZEE >
pg;;ﬁe 21 BRL 26
. BHEHDD 261
BHEIRLU 261

Latent HAfZEE >
Pg%je BERLL 141

s 50
3. phase & {GHEH DB B
HIERLA2H0E, W ND active phase (25T L
THIR+ N TR AT LERTH -7 T/,
latent phase (2B L Ci&, Kz b THEHBIERD S
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HHREFG TR A EEICL, PREFETS
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5 AT FEIE NV T AFFN DA B D A & FBL

WHEMEASE 2 S5 d. F72, HBIC X 200590
B O ERE % BIFI2 L, LCPD OIBEIZ AR
W RS E Z S D, Fokn, BHieE
WEBIIEDS BN BNE P RAR E 2 2 W Rt 5.
e OB BETEO R ST L TiE, A
AP BFEEETZ T LS, BIH
JEE A € — SR WBIAS P34 BB T d 5 W RETE
D2 DFEZHND. IHEF AR D HH
JEMAEATHR BN, PHRARE 7% 2 W REEDY S
WE R L, HRNEOFBER TR b
TREEER D, BHEBEOEREHTEIIONT
¥, ZH57%% lateral pillar Z3EL T2,
AR OFHATIE % lateral pillar DRI EIZIEZE >
TWw s, LCPD FERIHIEARRBID% lat-
eral pillar DB LEEZHLPIITHI LD, 4
%O LCPD G DOIRIE L R W HEMEDSH D, 4
BETOSHROBIHEE & LTW5.

#

5 i ARTMFAE D LCPD O R 0 $5 i & |h)
WZOWTHRE L7z, TR RO, F80E MR f,
FERED W F THVMIR, 5L OMITHHE
WTH LMW AR LN FEFAED LCPD @
TFHFT L LT, BREDSMZ T TORMMIM,
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HHEREED 2 M2 H72IRET 5.

Xk

1) Fabry K, Fabry G, Moens P: Legg-Calvé-
Perthes disease in patients under 5 years of age
does not always result in a good outcome.
Personal experience and meta-analysis of the
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2003.

2) W fit: Perthes %5 IC B 1} % % = Y lateral
pillar 7%, H#45E 11 © 1034-1039, 2010.
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JE BA £ i 0 L2697 % eight plate &2 W 722G IR

eI R 4 5 —
A M B B E AW N R
v SR OB F Z

B B THRIEREOHZEMRICE T, KREMOMHE ADL 2K TF3E5—KHE 2 )%
Fw Al HEET eight plate & W72 BRI TLEBBIEZ 1TV, itk 6 5 H L EBIEE L
7294 15 BT LT, Myii s X Ol ORI ROM 25l L, fEOYES X ORIy 3 2%

W EBGT U7z, BRIEFE 189 20 A CHEBI i KA E M O P15 - 19.0° 22 5 - 5.6° [THEICTY
FLCW F72, RAMEAEIIMACTY 1587 TH o 2D L, WEIICFY 1493° L A3
AR T L7275, ADL EOETIEED 49572, eight plate 12 & 2 B EIHIMTIC X o TRAANE A
PRI AEICEGE L, KM AEOWA L ADL LORBEE 7 6 b o7z

dHe =
R =

YL T TR D H 5 BT L 5T M
ORI T 74 2 ¥ PARICT K %3
REBIORTHRBETZ2EELL T, ADL
T EEL-HERY LT V. O HiHEIC
L, TNFETRYY X RFERHIHMED 5\ ik
BY DML BERBEITONTE 2 HBIED
DREZRFYYMITE, REOKE S, MEMEN
DT EDOWRENE 2 EDHEE 2o Tz, ZDMR%
staple 12 & % Bl RIHIM SE L S =Dy, A
77 v P OEMRBE, FROZL SRS
L7z, 2004 %, Stevens 5 IZ & o T eight plate
DBFE SN, AOREDD 7 VAR S 2t
011 FERLYVHARTHEASN, 20124FE KDY
BT d eight plate 2 HW 7= ZHREIEZ G L 7
DTUTICHET 5.

PO 2
F4IE 2012 4F 9 H~2015 48 2 H, JEBIET 0

Hi A 12k L C 24 5% T eight plate % W C Al
L 729 4 15 B I kB 28 6 44 (GMFCS
level MA35%, N2¥14), —HEHED 24, #
RERESS I & B0 RBEDS 1 £ T o 72, TR
3 104 7%, BIEBIEIZEY 189 A Th -
7z.

% - BRY

A0 TR AR TN & AT, B w7 b
WHMI DR R /712 4 cm D22 & X%, WA
iy - AMANEF B X OB RICWIB A AN, B R
I eight plate & —WIMIZEE L7z AR o g
BAE ROM ZGETFMICEHI L, Mg Pae (b i) &
AR AT (&) O ROM SR 0SS X O
JEMNI R 3 2 B2 WA L7z, itk o ey 7
ROM IZfl g 0° % HAEE & L 7=, featmLiicix
EZR ver.130 # W C t E ATV, AREAKHEE
5% & L7z

Key words : eight plate(= A + 7L — 1), flexion contracture (it fi###fi), distal femoral hemiepiphysiodesis (K45
s v R R, knee joint (MEBIET), cerebral palsy (%14 FR5)

MEARSE ¢ T 802-0803 R BLALILMTI/ANE R XA o [ 10-2 LI LA mE L v v —

SZ4FH 2016 43 /] 26 H

JOAFI
i (093)922-5596
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Jie 3 S e o 40 2

% 1. Patients demographics

®3 5% eight plate & 722246 1E

T WA E ) Rom A EC) g
hid v | TR [ Joid = = B OHE
H g P R B i | o e | BRI | i | e | () | B
il —20] —20]-10 10/ 160| 120 38| non
Al 10 | F| cPGMFCS T
| —20] 10/ 0 5/ 160 110 38| non
il —20] -20] o 20| 160|160 22| non
B | 12 =52
e £ -20] -15] 0 20| 160] 160 % o
c | 1 CPGMFCS T | /& | 15| —20| 15 0 160] 160 19| non
fi| -15] -10] o 15| 160 160 o o
D| 10 | F| CPGMFCSII
# | —20] -20| -5 15| 160 160 11 ek ot
il -10] -10] -5 5/ 150 150 14| non
— IR
Bl 8 |F T 7| —25] -25/-15 0] 150 150 14| non
F| 10 | M| CPGMFCSTm | & | -20| -15| -5 15| 160 150 20| non
il -2 -10] -5 15|  160| 155 23] non
G| 13 | M| cPoMFCS T
i -2 -5 -5 15|  160| 155 23] non
H| 6 | F | &8ss & | -30] -15| -9 21 160] 150 gl o
il —10] -5/ -5 5 160 150 6| non
1| 14 | M| CPGMFCSW
| —20] -5 -5 15| 160 150 non
4| 104 —190| -137|-56 1587| 1493 189
& = LB IEME R L L TARDS, Zhbizon
TIEWTIUIZBW T HMEI A AEEAITA LN
JER FR N7,
Ao R & 2 L LA SR AR AL A R —7J5, WA 158.7° Td - 7ot N A B L
HEARL TREIIZ - 149.3° & 94° DA B RV #3800 72
51 (P<0.04) 7%, SEMEX D H/NELTADL 1T
By o SRR S A ZHEE S o T,
FEERL EPEEE LTOBI 15 B o 1 T screw @
AEWHHE R back out % 27z,
13l L - R 8  FIHMEEEAE
FEERL GEF 1 BB F. 2135, W E (GMF-
127%, 117%, 10T [k CS level M) & A, Tk BA &t il 2 5260
WP BEITE LT\ T2 ZFOBRNEEZ Hifr L7z

FTEHOMBIZOWT, HEiEY -190°
TdH - 728 M3 HiE & eight plate 12 & 5 Filif4,
rp R R (AR 72 P AR AR L 72 B ) TR - 1370
FTWMPL, ZOELF DUFHE L HRICHRD (P
<002) (£1). 2ok, KRBT TCOPMHIX
BRICE o THRR DN, RANMEMEIZTY
—56°FTWAL, TDEI34 OUFEL FEIC
R 72(P<001). JsiE i, PER, RIS
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AHEIRATL T, 10 3k O WF IS T OV Bl & 22
KRBEE IS Y 0 15 B X O eight plate (2 & B/

3 i B R SR ARY & AT L7z AT o]
B3 MR -20° TH - 2 (K1), FAlr T3 AR
B AL A O | A, K E 16 mm @
Plate, ¥ 24 mm O screw2 K% ZhZ i
(B2). Wik »HfkML, B8 LMEX-5F
TUHFL, B5°OFIEXRD(M3). &R



screw DR E Vo 725 PHEIXRRO 2 h o 7.
AER 2 0 BB D, WE 4%, BRI (GME-
CS level M) X % MM T PCW 47 TdH -
7= A3 iz B 8 o Jee, i N HR R A 2558 <, 6 R TR R
HEZ fidT. Z ok Wl - RSO s X
O M S JENTH L, 10 1% CTF O i e & A2 KR
WIZE YV 5B X O eight plate 12 X % A KBRS
A i B R PN & AT L 72, AR ool B
gt —15°/ /£ -20°, WihZEfGA & b 160° TH -
7. B CIERBRG @ AL SR O [ 7 Ml

JiA B £ i BR 4 L2 k9 % eight plate & W72 I5G1E

{0 BT K e R 2

fImE R KRB
2. MEZOHM X . screw 2SKIEEN AT NHE SN TV 5D

2 16 mm @ Plate, £ & 16 mm @ screw2 A%
Al L7228, itk 6 2 H TR —20° & esg At
Z L <, D 105° & Ml Be, 5 % 5o 7z
L ¥ 7 kA TRIBYMIA screw @ back out %
RO IO R EM 2 T (K 4). S 24 mm
@ Screw ~NANFRZ 7. itk 11 A H T ROM &
i —5°, Ji il 160° F TLE L 7-.

z =
PERD X DI, WifEE X 2 IR BE T h e o
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JREBE S e b 46 (203 % eight plate & V722G 1E

3. itk 14 8 A H o HiHh X .
FIZHIH LT %

#ik6r A EE

1

’

v
r

4, it 6 2 H, BFEMBOHM X . /IO screw A% backout LT w7z (%K)

FEIEZDWTIE, PR - 3 - PR - K
BRTEG &\ o 2SR A O SR BER D13 Ay, SR
Bl 1k 72 O W RIBRIE G - HHRIIA 7 & v o 7 A e
fi AT W REREAT L, AW FE 25 2T
25° DMBIGIED RSNz OWMEHH 7. 72
2L, WA TR, B#ETIIMEIRTEZ4
PES 2 BIHHL S, JET & M O fEE N Z > R
IR ET 2 LEMD R S Tw e,

Z NN L eight plate 12 X & #1255 1F T,
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Witk 12 2 A OFIIEEMED 11.1° Th -7z &t
HahTwa?, SEokeOMRETH, itk
FECHIEMEIR 53, HH PREOKIEZRD,
A F 189 A H T 134° MBI 2 1572, ]
SN FNEIRR R A 72720 TR, KR
R MENME T 2R L2Fb AN e 572 F
M ORER PR 2 B ¥ 2 5 &, eight plate
(B D WIS HEAR TR B - IR o T TR D
DING YV ARSEITT H T LT RAFICMEEIED



ibh, WAEMITIIPEREICEWEE THIETE
7z.

itk OEIE S NP7 <, ADLIZBWTD
PR GMECS level I o B Tl o3
BHIZRY, BATRICEDHNICE D L3 <
T ool BT REM 2 1572, eight plate (Z5E3k
O staple L D IBIERIEPHVE V) FHED DH
DY Ltk eight plate (3 A A 1209
LEBRROBHE LT TE DY,

2 3 E4T15° (25°/ H) OB IECEY) L7z
SEBID o 72 (£ 1), WA TR 65° 55 1E
L2 DH DY, 1372 LTEDL SV ol i
#iE CTHIEW e D00, GHHE % &0 TR~
DRI OVTHRIEH LT & 72w,

SHRBHEITOWT, Al R0 I RR o
NS, FIER, AFEEER THREET Y 2 R
AEATo 7z, B, FEBTIAEEERO R
ode. FEREERTIE, EPEREDA TR
KRR IR E O % A0S, ARETRD R
o7z 72721, Blount % % BE o I TG
EAEID Yo7 0 Wb H 57

R IEIC & 2RI~ OREII OV T, &k
HINZ P3G 94° O 7z TR BE D IRA 23 A 5 7z
(£1). 72721, Z=BHHHNT 150" FLETRETH
n, BEH»S ADLEEPAE L OF %
o7z, eight plate THEBIEZIT->TH, M
HA~NOEBEI L wEZ 2z 6N L, LA
JRMOERT & LTl IRl 72 & D RIBHHE
B % 7202 A JE M EENRA LT b T il il B A
Wbt L 2w tlbhs, &8, BHEAOD
Jee 1 AR £ 38 A H T 50° K LT 7. [ IRE
ZARFE DY+ 15kg (BMI 22 — 3D)HmL<B Y, M
WL > T, IBPEEICIREL L)1k o72
EBEKNO—D bz, BHEZEEIIEKT o
VAT 708 —LEZD.

WHBOEPREIZOWT, Wiemann, Burghardt
5t screw ORAH - Bl 137y, EIGER %HIE
ARZEHLTUEYY, BTz ET 5/
JE DA PERES A FIE 12~15% T, staple & [[]%
L LT, Sk L ok Td 15 B 1

JiA B £ i BR 4 L2 k9 % eight plate & W72 I5G1E

i 6% T screw OWEEAD - 7225, I 7w
HGOHERTH -7z Bitin L7EBNIIEAYI TH
N, BIEIE EIC eight plate Z7E L7722 & F
N T loosening 2EU7-d D E 2 S/, B
FHRCHEMIEFICRBELELZE A, ZO%EK
HRIZFRE LT, screw I ARFICERE O
WAL & Vo 2Rz KB L, Bfiaz
P CHBE RIS screw # Loa b & EET 5T
Kefr) zE, SRETFHMNLZEED ZOTHI
HEZ TR L72w.

Plate K 2oV Tix, ME O 2 E KR L2 L
&, HDVIIHEMNZ#ZFummATER Lz & &
[ZHRPTAT) eV HMTH L. AWFFED W
HIZIE, WINORERSIREICEL o7z,

# @

RS o MR HIBR 2R L C, eight plate (2 &
% KR 55 A7 v B R PRI AR 1 & 2 B TEAG IE %
fTofe. MARMBMAEIABICEELZRL, KA
JeE A BE IR L7z s L ) A% {, ADL
FORMEE IS Rh o7z 15 HH 1 I back
out 12 & 2 A PHEZ 7RO 72,

Xk

1) Al-Aubaidai Z et al: Anterior distal femoral
hemiepiphysiodesis in the treatment fixed knee
flexion contracture in neuromuscular patients. J
Child Orthop 6 : 313-318, 2012.

2) BIEHE— MR B INMERERE T A R
SRR AN D AT R B, BETEAVEE & SCEARLE 40(2)
783-785, 1991.

3) Burghardt RD: Mechanical Failures of eight-
Plate Guided Growth System for Temporary
Hemiepiphysiodesis. J Pediatr Orthop 30 : 594-
597, 2010.

4) Klatt J, Stevens PM: Guided Growth for Fixed
Knee Flexion Deformity. ] Pediatr Orthop 28 :
626-631, 2008.

5) Palocaren T: Anterior Distal Femoral Stapling
for Correcting Knee Flexion Contracture in
Children With Arthrogryposis—Preliminary
Results. ] Pediatr Orthop 30 : 169-173, 2010.

6) Stevens PM: Pediatric Fixed Knee Flexion
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JiE BE #i S it i 12 097 % eight plate & V722 T4 IE

Deformities Treatment & Management, 8) Wieman JM et al: Physeal Stapling Versus

Medscape, Aug 16, 2013. 8-Plate Hemiepiphysiodesis for Guided
7) HAKE. =4 ML — N EHWZRERm O Correction of Angular Deformity about the

FZBE. I EF Surgical Technique 5 : 348-351, Knee. ] Pediatr Orthop 29 : 481-485, 2009.

2015.
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Ponseti BT 5 7 F L ZJdYIE O #)t O Krat
—HLHE X i K T N ARk PR s O A

SRR SLEER R R AR BE R A E JE R B Bhan bR aE LAV ER o (ISR =)

Il {5
oM B A H
o o® W oW

\

® B

iMoot B
moou- WM H
O NI S

Ponseti #1283 % 7 L ARG @I, HEFTRTHREINTWS, Bl XM

BEHCYBOBIE 2 HE L2 w0803, YT 1AEMD ERORBIZE L 725K N 26 4] 37 & T
H5H. HEEPTECHEISEZRE L2 9B 15 8, Bl X g KRG ESZIC L2 17622 20
PER, RSB R0, W), ¥ ARG H kS, #R20F Pirani score, ¥ 7 XML, 7 F L A Mgt

REPHIRAE O M2 AL, WA X M TUROBIS & 2 5 HICOSMET L fiRte L

T, BRETFICEAEELZRD T, HANATURAEL KR L7z 6 LD B 5 RAKRIHKETHLE
fREEE LB L, B X M CUIMAZE L W L 72 5 29X T8, ORISRz fhTw
7o B X CI il & SR R 0D 2 5 8 720 LU TR UIME,  WRERALRRITAE & b LE L L
ofz. Bl X#US X2 7 F L AREGIHE O @IS E I R ORI A E E R 5.

FC®IC

FTRVENBUEIE, e REREETEORFEHRBT
HY, ETHEISE SN RBOWEE, ME, #%
JRHONK, REFiosRICH L, FEBIMmMIZIX
McKay ¥, Kite i, JtRs, & TEEzHLEL
7o X T AMEIE, BULKAEIE & L CORTRRAHNI K
AR EEDS TN T & 72, BIFRGIEDO I
10~60% & Eh T %7, Ponseti A HKH
WZEASINTABIE, RESHLER I AE O S B 1984
LTwbEahTwab?. Ponseti #ild, B4 I
IR E T AR RETH/IE L ¥ 7 AME, &
B2 7 % L A MY (Percutaneous Achilles Te-
notomy : BL'F, PAT), iz Bk 12X 5
Med¥22 57 5. Web ET® Ponseti Ev =27

WD L, QIR OIS RIS D2 (1]
B, Wi, W) PREEIHFEESNTnwEZ L,
PO RBETEE10° K CTHhs I L L dhTw
%. Ponseti 1%, <ot % HA2AT RLC 15° L
LTOBFRABTE W EELTBY, HMXH
BALETH 2L LTWEY. PAT O@IBIZOW
Tit, Radler 57 3P EHBTHERT 20bWw 5
pseudocorrection 5% 2 % Z &, Shaheen 571
Pirani 2 3 7 THEIA I 725 1 KA, HRIEEH
2aT7H1HMETHSZ L, Kang” 5I13HH X
% T T K T TRg A T 15 C oo {0 T S 38 £y 3
B0’ LLETH B Z & Z DML &5 L Twa.
CNSHEEDOWMEDRT L 12, WIREOTEA
JETOMINZRET 5 L BEAERLTINTIL &
HHEE %5, 2D, WRMBTOFETDH S

Key words : congenital clubfoot (JGREPIE), Ponseti method (Ponseti i%:), percutaneous Achilles tenotomy (&5

7 3 L A Ul
SEARSE 1 T 602-8566
AV ISR )

Z4HE 201646 H 22 H

SIS HUR T _E 5T DGR ENT IR /N 1 % 465
W #EGS (075)251-5549

HOHRI LR RF R AR R A BE e A JE R ) bR 12k
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Ponseti {2515 5 7 F L A RGN O BIS ORET—HHE X it KT T 8w GsiB iz 52 o A L

pseudocorrection (2 & ) B EFESE LN T
Wa LRI s E 2 LT, B2 EOTREED
JERAE CONIEICHLEE A4 U, PAT O#IL % B
BICL CTw 5. Kang 57 % Radler 5° 1%, Hijl
X #% % SE YA O B % P58 LT 525,
TSR S A U, B R A 0D R A S PR
ThEHERHY, €€ dHEHF MBI ALH
RLIEAEDREF] TILBEISA W EETDH 5.

BFTPAT O#IE 2 BAFT R THE L Tz
HI & B XTI E LT 72 I o ik R LA
fifHlE DB EE 2 Pl L, HEAHE X R K e 0 T R
BT 2 I il & Bl o0 JE K D Bk RE R O 72
9 £ (Tibio-plantarfascia angle: LLF, Ti-P £9)
ZWE L, PAT OB UEH D% Hat L7z
RAEFFED HIYIL, Ponseti 128175 PAT D
i % LA X MR K RARR CRET 522 LD
HREE PO L ETH D, Kl LCHHM X
Mie KT R HE RSB 2 Ti-P A% FIH L7
PAT O#BIGHEIC X D I8 X 2 kR MR il
WA SRDL L L L, PRIT 2B 2R
L7z

R &5k

AE BIER

FEFIIE Y BE T Ponseti ¥ 21T\, 1 4R EfEE
BIEE L RMENE 396157 D9 B, ke T
WIIGEHE & Bills S AUk S 7z 13 61 20 12 & B
7226 90 37 ) &R BRI L7z, JEBVENIX
JERIFRFEYE N BUE % Ponseti TN L 729 Bl1&
Br4h L7z, PAT odiciE, 4B TPAT 259
7z Ponseti ¥ & 56 A3 A L 722007 £ 1 H 2 5
2011 4F 1 H & TUEBAI 7 T o e BRI e A% 10°
BTrobos LPH), 20114 2 A LI Hl
X i KRG Z 2% .2 LGS & g (X
By L7z PEIZOM 15, XBIX 17622 2
Thoz.

Rk

3 % D/NEETAHVFLEE A3 9] 5 g LA Rg T I 11 48]
IZ Ponseti i o 72fETHEIE & F 7 A [ & % B
L, 1 OEETHREBUEDOME, WE,
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BRHONKIIHIES NS T TRkBEL 72, Rfh
TREBIEZITD -7z, T OIER T Simons
5O J " THAL X ROET, ORI 5% &
w L7z, mRERMEGE, X#H7ay 7128
% Lo ) & Hil S 72 IR T o L BT RO
1% % BB R S g L7z, PAT O
JENPE T BT B b e BB A 10° (2 7z 2w
bo, bLAEHMXBIIBNTHEFTO
pseudocorrection & W L7z D% PAT O
L7

PAT &, Z&HKMETICT7 ¥ L A7 P
W5 mmOBEYZEMATT FLABZEHTIC
CIHEL 72, PHRIBRIR RS MES, S REoD IR [ A
ZRVHIPITORHTE 7 AFEZ T\, 1HHEMI
LIZF T AETHH L 3MEBEE L. 7 ARBE
T IS, TE® L CHB W7 Denis-Browne %& 5
O fBAbiSe H) 2 A AR 70° 2 H2 12375 L,
VAL F T RIS H RS L L, BATRIG
B O IImEROEH L Lz, elmicknsis
AT, AT BRI S SRR SR T R T o g
WS 75° LLE, ISEEA S 105° DA oo 5 % i 72
6 & WS HLERA B O G & L7z

%EIEE

MatH B3 & BE B CrER, R 4,
mif), 7 AR Him, #F2E Pirani score,
F7AME, 7%V ARYEOAE, BRFEHIC
X BB O ML L7z, PAT OIS
P g RS ik L 72 BUAE X% 2 © 1F T BB £
(AP-TC), 7 B ¥ 4 (Lat-TC), I ¥ A (Ti-
T), KA (TI-C) 25l L7z, £/, Kidhe
50 YL G TR L D Wik T B 2 D HE AR O [ 0 £ £ (Ti-P
E9%) (K1) baEHN L7z, W S BEE & 1R
§ 5720 2 2 D/NREEANFEDS Ti-C /4, Ti-T
i, Ti-P A% e L7,

eI

HEAMEX, IBM SPSS Statistics Ver 22 %
JAvy, Mann-Whitney BRED L L (& H 4 e
ExA T, ROC Mtz L, p<005zHEE
L7z



Ponseti {12515 5 7 F L A BEGIRE O BIS ORET—HHE X it KT T 8w (iR ke 52 oo A

L B EhE A (Ti-P) DisE
TR 3 D ARSI o TH W72 IR 5 il & JEEE o fat pad & RIKMEIR OB FICT W2 8 L O3 L ERT
5. O XS IR E SR BBIR B MO L DTS WAL ERICETETS 5.

B R

FEB O PER) (P #E - B 8 B 1B, X AF:
B 13 B2 IE 4 61 p=045), LM P R i
6B, K3, X B W5 E, A 12 Bl
p=018) i (PH : AT, KE8KE X#: 4
1061, /= 1261), 7 AMGHE, PR VY
192 H:3~41 H, X#: F¥H248H :3~74 H
p=043), #ZH Pirani A 27 (P B : 3552 4
3~6 4, X#:¥¥H44 5 25~61 p=029,
F7AEBPH : F¥H 730 6~11H, X#:
SF 62 M 3~1011 p=0.14) 2 ik L, HFRE
TREEEICBVCPHEXHTHELRELYR
Oixhotz (1, 2). PETIE, PAT 247-72
9 JEH 6 JE (67%) TH U MBS HLIE o ey 2 205 &
L, 3B1(33%) TILfitnEm 2 L3 e Lirhoiz.
PATAZELHIB L6 EDH B 5 E(83%) TH
VR SRR AR BN 2 LB e L, 161 (17%) gk
MredBme Likdrorz. XEETIE, PAT 247-
7217 D5 % 3 & (18%) T ik Bl LAk ik e 2 0 22
& L7205, 14 /2 (82%) THEMEM 2 LB L L do
7o, PAT AZEELHIWF L7225 Eid, &pflE ki
RN 2 L2 b 137, PAT %247
Do TRER TR L E L T 5
JEFNE, XBECTHBIIA 2D -72(p<005). F

72, TRTOXMFEHIEZ PREE X BECTLH
45 &, AP-TC, Lat-TC, Ti-T, Ti-C, Ti-P
R OAEAIIRBD R h - 72 (3 3).

FTRTOERNIB T, KEMICPAT &K
ML SR BT SR TH - 72 6 B & Z LA D
i & D FARIMFE & F L7z 31 & 0 X 95
WAE % I3 % &, Ti-C & Ti-P f THEE
% R®72 (X 3). Ti-P f1d ROC HifikAH & 72° LL
EEFMONAOBER L HET S L, FFRENR
< (BKPE 0333, HFLEE 0933, ABrtk=k 0.067) 4
HeEz7-

z =

Ponseti 2B VT, F7ABIEFRICPAT %
LT 50, TOBGREIIOVWTIRSIIIR
W53 5. Ponseti 513, X MM I LER L,
WIRAYICTE I A5 10~15° LT Th U@L H 0 &
LTwa. Hfl X fxHvz#nioe oms T
1Z, Radler 5° 137 J# X #t T pseudocorrection
D, HEBTERIN TS0 % PATD
WIS & L, JL4E T Kang 5% O #% Tid Ti-C
2380° LLEDSPAT o2 5 & LTw5b. H
PR X B RAEOTEL, FHUAARIEMIC
%% 2 D%, IEMEERLTHBIEICHED D 5.
HRATORD T EOWEIZE Y PAT O#IGIC
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Ponseti {2515 5 7 F L A RGN O BIS ORET—HHE X it KT T 8w GsiB iz 52 o A L

K1 EflOF LD

BngeE | Rl A W X7 ABMHES  Piraniscore ¥ 7AW PAT  SKREBHARAE
1 v&l 5 11 4 7 + -
i 41 4 7 + -
2 H 75 12 5 6 - PMR
s 12 4 6 - PMR
s 7 3 - 6 + CSR
V&l 3 6 6 7 + CSR
I 6 6 7 + CSR
AT B i % 7 = 7 + PR
H 3 33 55 7 - PR
s 33 55 7 PR
H % 28 3 + -
i % 6 7 - CSR
I 6 7 - CSR
9 4 5 24 6 11 + PR
s 24 6 11 + PR
10 s 5B 43 - 5 + CSR
11 s 5 28 3 3 - -
12 i 5 74 45 5 -
13 +H 5B 15 6 6 + CSR
s 15 55 6 + CSR
14 +H 5 15 45 6 - -
15 V&l 5 3 6 + -
16 V& S - 10 + -
7 - 10 + -
17 i 3 55 5 + -
o8 H & 56 5 6 - -
X i 56 2.5 6 - -
19 I LS 11 45 7 + -
20 i 5 10 5 8 + -
21 t % 10 - 6 + -
22 H 5 10 2.5 8 + -
23 = 5 45 45 7 + -
24 H % 30 25 5 + -
I 30 4 5 + -
25 v&l % 25 55 8 + -
26 V&l % 27 45 5 + -
i 27 6 5 + -
% PMR : BN HHEM, CSR : M TR, PR : 577 M
BWTBBEEE Z-oTLE) 2B EIND. XM KRERMAmGETHREST 22 LD TPRILK

A7 HIWZ, Ponseti BT 57 F L A #iTH 2 &, ThbLHHM X MBITB W TR
YIRAT O I % P L CHIvET A 2 & & B TOMERIBRTHILETHY, WX HA
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x2. KHOTRET

3. REM TR X REHIE

Ponseti {12515 5 7 F L A BEGIRE O BIS ORET—HHE X it KT T 8w (iR ke 52 oo A

AP (P #E) | LML X (X BF) | P AE
9% 15 & 17 #5122 /&
51 %8 %14 0.45
1 3
H i 287 H 371 H 0.83
(1~41 H) (3~74H)
o {8 il 6 51 i 5 1 0.18
Fr 3 Frfl 12 %1
it 7R 10 &2
i 82 12 2
F7 A 192 H 248 H 043
BH s H i (3~41 H) (3~74 H)
FIEA 52 M 44 5
Pirani 237 (3~6 1) (25~6 1)
F7 A% 7.3 [l 6.2 Il 0.14
(6~11 [ul) (3~10 [1l)

BT L (P ) | HLAHE X #E (X RE) P i

9115 & 17 61 22 &
AP-TC 301+82 278+181 | 0224
Lat-TC | 319=118 332+152 | 0669
Ti-T 103.7+174 107.1+148 | 0375
Ti-C 715+127 724+186 | 0962
Ti-P 97.6+22.2 90.7+204 | 0262

¥ HELREIFOZ,o 7

T HARAY 2 TG 2 g T E UL, BT
BRI 2 WAL TOBMIGTE LD EBIWTIE
7 BISREDSTE . KWFZE TS PAT 21T\,
& 512 DR OWIRHFRIEREASEIN S N 7REBIE

Ti-C

100 P<0.05
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FiaL

PATHNBR A

3. Ti-C f4 & Ti-P DIk
PAT & RERHLRIGHENT T 7 DA EET B o 7 BE LA O O T 2 2 L7z oFHlMEo . Ti-C & Ti-P £

THEEZ

D7z,

* HELZEIRDG»o7:.

FM DA T o 72 HIER & F 2 575, HERT
RCREBSZRELLZPHIEIIBWT
PAT OB LEL7Z6 D) B 5 (83%) A
B OWIBAREFHEM S VZEL Y, 1HI(17%) D
AT PAT REDHIBAIE LA o722 LI 5.
—7J7, HHE X BTG & g L7 X BE22 BRI
WTC PAT OLZER L & L7z 5 EEFITHROKER
AR EEMR DS B & e o 79ERIZ 22 {, PAT @
BWoE LTIEL»o & 272

Bl X M a2 v 7z5Eiliclix, PREE X BEOR
WEZ Db DT % <, FMRBIESAiTd -
7oL F 2505, PAT L kMG BE O W F7 254K

Ti-P

P<0.05
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Ponseti {2515 5 7 F L A RGN O BIS ORET—HHE X it KT T 8w GsiB iz 52 o A L

HThHo7HEB & T NDDLEETH - 7ER &
DFHIMEDO BT Ti-C M & TI-P AICHEAE%
A7z, Ti-CHy, Ti-P ML b HMEREEOE) X %
PR 7 R AEEZ R L TWD LEZ 505
Y e o 88 2 FI 3 2 RE T LU AU H e 1~2
PATHY, ZORMTIZHEM X BIRICBIT5
PG OB AZESRE L, AEhnwT
B, BEIC Lo TERBBT, MEZEDLM
RENTWD LB OHIR TixOEM % e 3
LIENWEEL I EDDY, WEBRENAELRLT
V. ARRFZE TR L2 Ti-P Mg, AHIECIE
HEER O fat pad & RICIEE O BICHEMRZ 72 L,
EEEE DfMEREETHODOTH DA, i
FHWEOIIRICASA SNTERY TRIE)G L D
9 <, FFIC CR B2 o Hifl X M Cl3 ik ik i
DRERRIET 5 2 L CHBNES IR ZT]<
TEMNTES. Ti-P MIZOWT ROC Hik% i <
L, Uo@EsE LT U ETthhdd el k
b PAT BT 5 REHEDE <, PAT % i
AT U 2 U TSR R 3 3 SRR i e s 1S
HEWVSTERTH - 7.

Ponseti T PAT 23R 2 H413 10 Bo¥— &
Y hEERTBYY, SEOEREFIZBNTX
BUC X BIG % P L7 A, PAT AR E L %
LHOEPEETIH, XEETSHIERD, AOE
BAEBNZ PAT %475 T2 DIF Tld e v LS
5.

AFFEDORF L L TCUIERAB AR &, T
¥ 7 BALD 7 > retrospective B METTH B Z &,
PAT Bk ERALRR R BE 23 o 7 E B O S 3
%Y, FTABEOTFHEMW L BEAPTFRICHEL
TWABIRENAH 5 2 L, B OERKETH
52 L, B X oM HEIIeaICm— Tk
WZERBITFLNA.
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xED

#igm & LC, Ponseti {EIZBT 2T F L ALY
THEART D SIS 2 B X it dne K T B TR T e §
L5 LIEHEMTH o7 Ponseti FEIZBWT, H
HX MUR RIS RSB 5 Ti-P % T
PAT # %L LAWIERZ X ) EICBRE T X
brERI
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DIRES

N

S Sy A S

k=

L B BB
e BOAE - HRE W

B2 F 2010425 2014 40> 5 4RI B BE THE EAT o 7285 A iR 9 2o v TR
L7z, BIR4AF, W56, ZEHREEERI 10 % Q~14 %), ZEHEIsCmsME2s 3 61, A
R—VHMEH 6 BT - 7-. Salter-Harris 73313 type 1T A% 4 5, type III 252 B, type IV A3 1 1,
juvenile Tillaux ‘5 #7451 %I, Triplane F¥1%%1 %I T& - 7z. Dias-Tachdjan 7 #iiZ, Supination-
external rotation (SER) 2% 3 #l, Supination-plantar flexion (SPF) 7% 1 #, Supination-inversion (SI)
M3BITH o7z, IRHBIEIFIERRWAT 280725 DI h - 7275, Salter-Harris IV #, SI A
B 1 BICHRIBOLTLHERN & 2 WTEHIR 2 £ U7z, IS i a im0 08, HEimst
DPRERFHTFUNO LTHEETH L. HBOTRERHEEICL > T, BmARE TSI X 2l RE
&, BIEOWREDS S Y, EEICH > TIHEORTRPREL TR T 208 H 5.

7=. Salter-Harris 274° 1%, type 1 434 B, type

F X
I A2 B, type IV 251 %1, juvenile Tillaux &
AL oS umARiAS S, T, BRI YA 1 B, Triplane A1 B TH - 72. Dias-
RNTIFHICE L, EFmEEGD 9~18% % Tachdjan % %% 1%, Supination- external rota-

B 2Y, EEEEE D% 1L, IEBILIY IR tion (SER) #%3 %1, Supination- plantar flexion
BINEN D28, PIIZERILAER LT L 72 B (SPF) 4% 1 #l, Supination- inversion (SI)?%3
Bhd %Y. HEHORERBREIC L > T, T Tdh oz, BRI E RARBER OFIE, AT,
FREIPSHIC & & 7 ) MR ER LI O W HEED W EIEHI RO A, B X BRI oW TG L 7.
W SN TBY, BIICH 2o TIRERT M

w R
BORELE TR T 2 LB H 57,
Al Y BETREER U 72 B m A B v i (2D PRI IR AL ASFE A HEPH N T H - 72 Salter-
WCHRE LD THIE T 5. Harris II B ® 2 fl1E, BHETIIF T AERE
1To7z. Wizl 7z 7 6l 5 i, FEERIMNE
TR EFE e . -

BATRETH D, 4 BILIEBILI R ¥ 7 %
AR 2010 4705 2014 400 5 AERICUBETH i L BEIEBLILI R AT H R D A
AT LD ARG TS o 7, R RATo7e F7o JRBLMAEEATR 7S 5 7

N ARG 9 B, BIR 460, IB5 6, 4k Salter-Harris 4748 11 8 1 %1, Tillaux &% 1 #11Z,
SRS 10 7 (2~14 7%) TH 5 (F 1), kil BUMA R EM 21T o 72, L2255 T, & 914l
i, ZEEIMEAS 3B, AR—VIMEA 6 BITH o 2 61 (22.2 %) (2 BRI HE A5 AT % 47 - 72,

Key words : distal tibial physeal fractures (€5 745 b #RiE%), Salter-Harris classification (Salter-Harris %7%7),
Dias-Tachdjian classification (Dias-Tachdjian %53H)

SRS ¢ T 9042243 IPHENL D A Falier B 281 AR R bE AR IRIESE  FERES (098) 9734111

Z4H 2016461 H 31 H
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x1. EfloFEo

SE AF i P Salter Dias I & %2
1 2 F I SER - FT
2 6 F I SI B | FTA
3 10 F il SPF FBImEES | F72
4 11 F I SER BlEE | NEE
5 11 F Tillaux BlmEEs | NEE
6 12 M Triplane FBmIES | F7 2
7 12 M IAY SI BT | MR
8 12 M I SER - ¥7 A
9 14 M I SI MBS | 72

L. JEBI5 115, &R
© RIS A B A LA XA
IR R B CT

SR L BT LA X

S RETHI R BT HAL X

o0 oo

BB IE IS, IR WAT 2RO 0%
Do 7278, Salter-Harris IV o> 1 B%, foffill
SR X M TRENWESTmO X v v 7 ENERD GBS 1%, KR(M1), 77 rarsimdk
NIZER % B, U & 2 Bkl BR2SERAE L L, GRZI->T=HE Lz HMXMHE CTIC
7o WRBISEREX T, Zo1plEBRws8 T Tillaux ‘FH OFZWr, FEBUMIGEELE % A7z 28
BIC, EHIFHBEEMN CHEE RO TV, BHENEETH - 72, miyMl 7 7o —7 X ) g

RRAEH]
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X2 JEf6: 125, HN
a : WIp L BT HLA X A
IR R B CT

DT A E 1 L BB R XA
DR A BRI AL B T HE R X

o0 o

B fAT, BIEBICIRA LB 25 S ML T
BELAZ Y a—[Ex T o7z, RFEBIEIREICIX
R ARG TR AR O N T W

6 125%, HE(AX2), vy -z
oo Tty HHX#E CTIZT Triplane B3t
DM e 2 %, FEBUMA AR T BAF 2 AN A5
LNTz7-0, 4EMOF T XFEEIT X B RAFEH
AT o7z, BORBIERENCIE, RIS T
WAEPEON TV,

REBI 7 125%, YR (M 3), AATHICHIZIEA
AT L7 I w7 v f 845 Salter—
Harris IV #, Dias-Tachdjan %% SI 8%,
OV 3 57 i 7 BRI 80 2 5 A 0 ok i B 2GR
7o, g s ARG O LT, B
TR\ R B B SR 52 2, i R R85l el
FITE, BRI M 217 o 72, i BgE
X#TiE, KENUBEETTHOF v v 7L RON

AW % e, JEBYETTIE 20° KX 40° & Wl @)k
il BRAYFAF L 7.

z =

JEBA O PN = A 8%, SIS B RS,
VEESS T, RUEERERN ST, ISBERNE AR BER A &
JEBESHF I & D B b ST 5. Funsi P oH
B, AT E IS LT B, ik s
WL CHRE e 726, NE O JE AV Tl
WG & D D E R AVE LR,

T s o R S D 2L, RSO TeE
RPHRTFMO LTEETH L. BHENGETS
% Salter-Harris 774 (K 4)°13, b —#m2H
WH NS BB O 5T, PHREMET 5.
TANI RS SRS 3 25T, iS5 %
FIRG L, T RN B w2 © 5 12 ) 5S4
#r, OLENE WA S5 e s dh, TV Bl
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3. JEF 71258, B
a : Wp e L BT HLME X AR

b MR CT
c ¢ AT A B E HAE X A
d + Fe BRI L B A HLRE X

Typel Type ll

BIREDOAHDHRE BREH\EHIBRE
4. Salter-Harris 7348 (SCRik 8) & 0 &%)

i AR - R S,V RN TR
DERAREE TH 5. Fimdt MO 27131,
ORI LTI IV, VIETHELIARD, 25
IO, TV BN O@ A MEE 25 2 L
Mo, IEREZR BT L R 2B ES LR E R D, K
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‘Type 1]
BiRRE B IR

Type IV
BRWEH, B

| Type V
BIRROER

IV TR, B - Eom - e R AT
STz, Fah O A YEORUE 2 K L
W E 2 BIE T A WRENRVwE SR TY
%Y. VIRZ R I 2 HBEOEETH Y,

- 2/

WEREREENE U3 \»s, HBRICSk s izl



Supination-inversion Pronation/eversion—
(S1) external rotation
(PEER)

[ 5. Dias-Tachdjan 4338 Lk 8) & b &%)

BBV ERR T VO THEEILETDH 5.

ZERE D R DAL E AV D TN & % 558 TdH
% Dias-Tachdjian 43 % (¥ 5)? 13, Lauge-Han-
sen /¥ & Salter-Harris 53 % 2% (/M2
WiEdiE o L7z o T, Supination- inversion

(SI), Pronation/ eversion- external rotation
(PEER), Supination- plantar flexion (SPF) ,
Supination- external rotation (SER)!Z Triplane
& juvenile Tillaux P &M A7z 6 BIZHHHE
5. ZOGBIEZGKE R BET 5 L TSEIR
D, BEHRERLCHEIHZ2EZ25 ETHHATS
5. fiEly 51, SER 6 72X FE KO ZAG X 7
ZALATRILEEINTW S Triplane H 3713,
R D B A D 72 D HE T A AW EE T S
DB DL EE D T ENLVEHE LT
w2 F7z, Spiegel 51d STHEBE %I I3 H Wi
W2 A U, WREEOZBRIEIC L 2N
AR LV ERELTW2Y. iEf 7132 hic
MU L, EMEZBINMEEE A7) 2 —FI2X 5

SR E 22 NE DS BEIZ 5 7z & b .

JEF A DRI EEED 5% 2 5D TH
N, aE, WRETIE 145, BIRTIE 16 E Tht
. MERTHIO 8 HIZBATHTH D |, &
RO YLASEHEH LR, e THIE & NS
PSH L, IfRICHMIDEASES 5. ZOBITIICI,

-
Supination— Supination-
plantar flexion external rotation
(SPF) (SER)

TR AH U T2 W28 L3 vz o,
Tillaux F# %> Triplane ‘BT & v o 72455k 2 815
RELRTWY,

J& AT A7 i AR S DB O HIIE, RS
DT L MEHOBETETH 5. KT ORERNIZ
@M 1Y 12 HE S M, Salter-Harris 1T H! T 3
mm P F, I3 L<IEIVET2 mmPlFolx
MTHNIEF 7 AL 5 REHEBEF RS N
%Y. ZNULOENERD B b DI, B
HED R ORI T TR LT,
PR 2G5 NEN DD, 2k 1AM 2R
WL 7ERITIE, BEEIREIC E b 74 ) B stR s
DYVAIZPEHNESINTBYERPLETD
%Y AL AR T, BT 3 KT
WCERZ LR, BIMEBHBEDELY 2D,
Bl X o A TR O TR in i 0 #2  0 &
MWz = & 23% <, CT I & 2 HEEERR
WL OREEEDFHIIIIEHETH 2179 L THATH 5.

E el

L CREER L 72 I A AR R A 1 D W T
s L7z IR AT 2380 72 b DI %o 7277,
Salter-Harris IV %, SI3650 1 I THREBOZ
TEERNS & 2 W B B & 2R U7z, I s o v
MR O BIL, WEETTEOTRER TR T O L
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THETHSH. HBORERLREEICL > TE, &

Ui I P B & B R,

v,

RO REVED D
BRI B 72 > TIITHE DRI LB OREIE %

TR T B LE DD 5.

ik

1)

Blackburn EW, Aronsson DD, Rubright JH et
al : Ankle fractures in children. J Bone Joint
Surg 94-A : 1234-1244, 2012.

Dias LS, Tachdjian MO: Physeal injuries of the
ankle in children: Classification. Clin Orthop
Relat Res 136 : 230-233, 1978.

& OHBES B ARG OB AT & ES. H/NE
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34 1 641-644, 2012.
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ot DRI B BRI I 1 U2 A 5 IR BRI & KBRS g A I
HUDMROFE) T V7

Dy ARG R £ v v — RS

LT TR R SR L

W T %
% B A A N W 4

E 5 RMEEOBA - MEEE LS TR SR OFEBE LT, WL EERT 2 2
T, KB IENEEY Y M 217> T B20%, il & ) KBS EEROMVIER 255 D, itk
EOMAEMARRPIFSENG. ZT0720, MEiEOSERIRE X BTEHEL, MikogE) €57
VI EMEST AT EMRE L2 200448 4 B A5 2014 48 3 B F T B TR IREE N S8 D
ATV, THED ERGBBIZ AT RES 572 60 %4 66 LA XT R & U7z, SE TR EE 39 1 127 5%,
V108 7%, MR it MEiss I 46 4£, Gross Motor Function Classification System (ULF,
GMFCS)Tix, L~V D124, LNV 24, LV V364, LAV V20 %7272 fitha i

VETFY Y7 OMENTE, Y AP L2, AT o R e AT,

13 S AL E 7 B

LR IUHE 72 5 72, GMFEFCS ®iiii @ Migration Percentage 1%, ) EFY ¥ FHER T Tld o 7-.

F X

JBEF - B 2 5 LT B B B o0 KBRS B
ERLT0EE0H%L, TOREZRIZIIILT
b o, WIEME R OB - HBFICNT 265 E
L C, BRERHLIR AR BT 2 20220 U C Bl B A2
2w, ISR T, KREEREENEY
#r(LLF, DVO) 247> T2 2%, M Hj& A ]
AR H DK L TE, iR DFHE & OEETEAR
BAg&ash s, 4 DVO FEHEHE B Oyl o
BEHIEROZALZ WAL, WkoFEBRDOY €
7N Y EHET AR RHE L.

PO 3

2004 4F 4 A5 2014 4£ 3 A T, DVO 17
7261 % 67 D) B, Mtk 1ALl ERER B AT
HETd o 72 60 44 66 B (51 35 44 39 i, %14 25

52T Zxt g e L7z, BIgE I 46 4
(14~109 4¢), T4l B 45 i 1 P39 117 mk (4.6~
16.31%) 72> 72, BHRITIE, F%k O TAMIRGAE
X 127 % (75~163 %), 2otk 10.8 7% (4.6
~159 &) 72 o 7=, AR ALK BEA 2 DR L
T W 7z. Gross Motor Function Classification
System (LLF, GMFCS) TlZL v 124, LR
V24, LRV V364, LIV V20 472572

G o&

WSk & B B X AR (RR : B B AL,
WHERL, Mtk @ BB IAL) 2 T, A8
DFFRRE NN AR HH L 72, WFTo
BEERE, BHASYOMEESEIZL, type 0
WEERIZ, type 1 IXPIHEIBRIM, type 2 13 PIEIFA M
+AMIRE K, type 3 (X PIBIIKG M + £ A0 B ] &
L7z(1). koFEBIRE, &S8RO

Key words : cerebral palsy (X 7% & % ), femoral head deformity (K45 BEZ ), remodeling(V €571V ¥ ),
dislocation of the hip (B¢BIfiliF1), femoral derotational varus osteotomy (FKBEIRIZN 58I 1 #7)
SEEARSE T 420-8660 b VL ERIE TS X E 1L 860  FRIAIESL Z & H ke BIEAVEE BT T S (054) 247-6251
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3 P PRSI A S B 12 e ) R IBle B TS & B RN S 80 ) Ar e DB B ) £ 7)) v 7

1. #iai o8BEIBIR

fi L type 0 ZBIEAHEIZ 2

FiE o type 1 PIEIBR MR

fF : type 2 PRGN + SRR
AT : type 3 PRIKGMT + RMEIRGDM

M X BUEToOV =T Y OREICEY, O
ZIZERTE & 2 > 72 O (i ai o5 B IR S type 0
T, BRPAEES-box &L, DT, BE
), @QUE‘EATFRD SN2 b O (LU, SRt (1M
2) OAERESLDLT, ANER) @Bl
720 LUF, BALE) (X 3) a7

Wk oFERERO Y 57 ¥ ZFHERT % MEt
L7cBE I, PR - PE5) - GMFCS - %
RTUAHE (FIRE, D L U R 2T Bz B 6 S [v) g
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WCNEEAL & 72 213 S AL & 5] &8 23 5%R)
DA - AT ET OB O # )% (Migration Percent-
age : LUF, MP) - #ifai o5 EFIK - follow up #A
MTHab.

7 R

(1) TR #G - PR3 & AraT - AR o5 BRIR
T3y TG AR L, AR B AR DS type 0 ©
HEB O YT L, 109 57% (91~122 5% ), type 1



I P BRI B F B T2 e ) R IBl B T & B N S 80 ) Air e o B ) £ 7)) v 7

2. FeMfnEtR At 149 A

Mtz OFEREL LU ONEY DY, UHHTH 2.

3. FeMfnEfR Atk 5 4R
Wtz TSI Aod ), BALHETH 5.

¥ 122 % (88~152 /%), type 21 10.6 i#% (7.5~
155 %), type 313 134 i% (9.6~16.3 i%) 72 - 7-.
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3 HMEZ T DDH A 5bh it v ¥ —T 2K
W & AT - 727U 0B, FLIIIC Y b C B B &
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X 5. JER 3CEPEMFRE, GMFCS LX)V III).
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L, 6% H CHuk% MG, 95 H CRENEEIC
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WITHBLL 722 £ 2 b7z (322). BATwhE% R
T 9 5 DVO TIRNREIEA % 20~25° FLiE
LT, WROWEREAEZWZ AR ClEA
FEBRDbNL. ZORNE, BEIATITR DY
HiE, BRFUVONHEZEERE I RETHL. b
5 WiE, DVO 2B\ T open wedge osteotomy
R, HifizA LT IRV IwEEbR
7z.

FEB 11378 %4 D@ B RE JJ 1& GMFCS LX)V T
T, MHFEEREG I, EE L ORRT, B
IR <, itk 6 22 H CTHluhk 2 g L 72
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JEBI 2 13 GMFCS LX)V 11 T, A 1 58 5% 2 i
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T2k, FEREE O AT A SAUE D
HUBRFIARATICRAT L, ik 6 20 TRk 2 JER L
72(3£3).

JiEB 41X GMFCS LAV I T, FAiRAE# A

Uikl A EEL, MiBEOHEAED S5 cm &K
&, kORI 1T4EIPHEELA(£3).
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W), FEMENORE, TMRER, WROME
FENE Z SNTDS, WS HPITHEL 0Tk
EWTH Y, TR VT EREDSED >
72(%3). Eilert 5”13 8 % % TIZ DVO 247213,
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Abstract

BB - TG U2 5 2 BT AR 9 SR
o > b o — )V A, BB, KBRS RN
B0 0 A o [l 5 5 GF TAl oo v S8t H A 1k
IR D HVRHIFZE 25 20 © 81-87, 2010.

Femoral Derotational Varus Osteotomy for Hip Subluxation
in Ambulatory Cerebral Palsy

Ichiro Kurakazu, M. D, et al.
Shinkoen Handicapped Children’s Hospital

We report the clinical outcomes after orthopaedic selective spasticity-control surgery (OSSCS)
and femoral derotational varus osteotomy (DVO) for hip subluxation in four cases of ambulatory
cerebral palsy. In Case 1 at gross motor function classification system (GMFCS) level-1, the
patient was ambulatory without walking aids at 1 year 4 months of age. OSSCS with DVO was
performed for subluxation (migration percentage (MP) was 58%) in the left hip at 7 years 8
months of age. In Case 2 at GMFCS level-II, the patient was ambulatory without walking aids at 1
year 11 months of age. OSSCS with DVO was performed for subluxation (MP was 45%) in the
right hip at 11 years 4 months of age. In Case 3 at GMFCS level-III, the patient was ambulatory
with walking aid at 3 years of age. OSSCS with DVO was performed for subluxation (MP was
61%) in the right hip at 4 years 10 months of age. And in Case 4 at GMFCS level-III, the patient
was ambulatory at home at 4 year 8 months of age. OSSCS was performed for the bilateral hips
and knees to reduce the joint contractures and to treat subluxation (MP was 50%) in the right
hip at 12 years 10 months of age. However the subluxation was not improved, and DVO was
performed on the right femur at 14 years 11 months of age. Overall, subluxation was reduced in all
hips, and ambulation was recovered in all cases after 3 months to 1 year 3 months—the higher the
age at surgery, then the longer duration until postoperative ambulation.
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E B AWZoOHME Z4FHEREOAR-VEHOBREMLZ L, ShNcMb 5 ME
MR T5ZLTha. WZEIE7T v r— Mok L, didBm 2360, otk 1861, Tk
14 = 53 1% (7~26 %) Td - 7z. F#lli¥E H 13 functional independence measure (UL T FIM) % $% ]
L, AKR=Y~OBL, ZMoAE, #HHZ LU CHERoammEE Lz s, B%o 83%
AR 22% EAECTH - 72, AR—2 2L, functional independence medsure C H .
DECHETHEIZAR=YBMPL VR TH > 7. HHEIEOEBAEGERESEHO KR T-58 T,
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MW OR CTHEE 2R 2 5B, WHO 23
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tional Classification of Functioning, Disability
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Y ORBNZ LY, ZEII BB EN TV 2 5T
BELHAZT oL, FEMEICE VT, Buf
fart SIXEHEN B X OB O F BRI B E 12
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BTIs2k, Tha.

MR EFE
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Key words : spina bifida( %% #E), international classification of functioning, disab (B E G AE 75 %H), sports
activity (A R —{H)), functional independence measure (FIM) (K&aE [ 7.5 341l )
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P23 B, P 18 B, AAEIF O FIg4EimIL 14+53

324  HANRIEAIFL &M Vol. 25, No. 2, 2016
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HNEIIIE 7 6, FRPERMEESLR 1 B1TdH > 72, Hof-
fer 4738 Tl community ambulatory 22 %,
household ambulator 6 #l, non functional ambu-
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Non Vascularized Periosteal and Fibular Grafts: A Biological

Augmentation for Reconstruction of Gap Nonunion Secondary

to Osteomyelitis Sequelae in Children.

Anil Agarwal MS(Orthopaedics)

Department of Paediatrics Orthopaedics, Chacha Nehru Bal Chikitsalaya, Geeta Colony, Delhi, India

Background: Reconstruction of gap nonunion secondary to osteomyelitic bone sequestration is
a challenging problem. The purpose of this study was to evaluate the outcome of use of non vas-
cularized periosteal and fibular grafts to treat such defects in children.

Methods: Sixteen patients with a mean age of 4.6 years(range : 1-10 years)were treated with
osteosynthesis attempt using biological augmentation with non vascularized periosteal and fibular
grafts. The defect involved upper (humerus 2; radius 3; ulna 1; metacarpal 1)in 7 and lower ex-
tremity (femur 7; tibia 1; proximal phalanx of great toe 1)in 9 patients. The involved bone was si-
lent(> 3 months) before this procedure. The periosteal sleeve was taken from proximal tibia.

Results: Primary union was achieved in 10 children, at a mean of 2.7 months(range : 1-5
months)and after augmentation with bone marrow or additional bone grafting in further 3 pa-
tients (range : 5-13 months). Failure was seen in two femoral and the tibial case. Graft resorption
occurred in all three failures. The atrophic non union in these cases was however converted into
hypertrophic non union. No failures were noted in upper extremity(n=7). There were no recur-
rences of deep infection in any patient. The periosteal and fibular graft site posed minimal mor-
bidity for the child.

Conclusions: A combination of non vascularized periosteal and fibular grafts offers a promising
alternative for the management of gap non union in post osteomyelitic bone with compromised
soft tissue in children. A high union rate is achieved by biological augmentation(81%). The tech-
nique has reliable results and is simple when compared to microvascular and Illizarov techniques.

Introduction

Acute hematogenous osteomyelitis is still a
common occurrence in developing countries'?.
The infection may extend along the shaft of the
long bone and destroy all or part of it. Even
when the infection subsides, if the formation of

involucrum is incomplete, a bony defect will be

created. If the growing physis is also affected by
infection, the defect produced is more pro-
nounced. Gradually, the adjacent joints start
showing compensatory changes5). Multiple other
problems are encountered as post osteomyelitis
sequelae: shortening, deformities, joint stiffness,
skin tethers and scars, fibrosis and avascularity

of soft tissue envelope, avascular and unhealthy

Key words : gap nonunion, paediatric, deformity correction, children, osteomyelitis sequelae
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Table 1. Patient data(n=16).

Age: Mean 4.6 years(range 1-10 years)
Male/Female: 10/6

Osteomyelitis type: posttraumatic (n=1)
neonatal (n=3)
acute hematogenous (n=12)
Bone gap(n=5): 0.5-12 cm

system supplementation (JESS) (n=1)

Primary union: upper limb (n=7)
lower limb (n=3)

Union following augmentation: 3
Overall time for union: average 4.07 months
Nonunion: 3 cases (2 femur; 1 tibia)

Donor site: nil
Follow up: mean 11.8 months (range 3-24 months)

Bones involved: upper limb (n=7)- humerus 2; radius 3; ulna 1; metacarpal 1
lower limb (n=9)- femur 7; tibia 1; proximal phalanx of great toe 1

Limb length discrepancy in single bone cases (n= 11): 5.27 cm(range 1-12 cm)
Implant used along with non vascularized fibular and free periosteal graft: Kirschner wire (n=9 ),
screw (n=1), rush rod(n=1), tubular plate(n=4), illizarov supplementation(n=1), Joshi external stabilization

Additional bony procedures: Valgus osteotomy femur (n=1); ulnar shortening (n=1)
Mean time for primary union: 2.7 months (range 1-5 months);
upper limb 2.85 months (range 1-5 months)

lower limb 2.33 months (range 2-3 months)
Augmentation procedures: bone marrow (n=4), bone grafting (n=3); fixation (n=3). All lower limb cases.

Complications: Recipient site: graft resorbtion (n=3), plate breakage (n=1), plate loosening (n=2)

bone, risk of infection relapse and pathological
fractures etc.

The reconstruction planning will depend upon
the age of the patient, surrounding soft tissues,
size and site of defect, facilities and expertise
available besides patient’ s socioeconomic status
and profile. Preferred treatment options for os-
seous reconstruction include bone grafting (au-
togenous, allogenic, synthetic)either alone or in
conjunction with internal/external fixation or

VIV 1h developing coun-

bone transport
tries, the facilities for microvascular procedures
are limited and procedures such as bone trans-
port requires costly implant and frequent visits
to already overburdened health care centres.
Periosteal graft has shown great osteogenic po-
tential in experimental studies and is being suc-
cessfully used in treatment of congenital tibial

and fibular pseudoarthrosis?'”'®. The quies-
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cent post osteomyelitic gap nonunion shares
several biological similarities with congenital
pseudoarthrosis. The purpose of this study was
to evaluate the union following biological aug-
mentation of osteosynthesis using non vascular-
ized periosteal graft for reconstruction of gap
nonunion secondary to osteomyelitis sequelae in

children.
Patient and methods

The patient data is described in Table 1. The
defect involved upper in 7 and lower extremity
in 9 patients. The sequelae were related to
acute hematogenous(n=12), neonatal (n=3) and
posttraumatic (n=1) osteomyelitis in total 16 chil-
dren. None of the patients had any prior recon-
struction attempts.

Only patients with quiescent osteomyelitis

(minimum 3 months after discharging sinus
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Table 2. Comparison of three main options of management of post osteomyelitic osseous gap non union in chil-

dren™.
Method | Nonvascularized fibular graft '¥ | Vascularized fibular graft *®* | Illizarov”
Merits | Union rate (60-100%) Union rate (80-95% ) High union rates(-100% )
Intrinsic blood supply therefore | Enhances blood supply
Technically easier incorpor.ation and. hypertrophy |therefore fights infection, .
faster, biomechanically stronger, | enhances faster wound healing
better survival and improved skin status
Fibular regrowth occurs and is | Enhances blood supply in Compression, angular correction,
available for further bone scarred and avascular recipient |and lengthening achievable with
grafting sites same construct
Possible with ordinary Ambulatory treatment and
resources weight bearing permitted
Demerits Expertise requirement, smaller

Recurrence infection (29%)

vessel diameters in children

Expertise requirement

Slow incorporation

Equipments requirement

Expensive

Propensity to stress fracture

(10-60%) Expensive Frequent follow up
Displaced graft Infection (10%) Infection
Development of compartment | Thrombosis(1%) Axial deviation, limb length

syndrome

Venous congestion

discrepancy

Muscle tethering

Host graft junctional healing
problems (5-23%)

Pin site problems

Donor site morbidity [muscle
weakness, valgus deformity,
infection, nerve damage, pain,
gait changes, ankle instability,
tibiofibular cross union]

Mechanical failure (23-24% )

Nerve paraesthesia

Finite number of harvest sites
and volume available

Refracture

Joint subluxation or stiffness

Donor site morbidity (8-20%)

Nonunion docking site

Finite number of harvest sites
and volume available

Psychological intolerance

* Alternatives are other forms of grafting, callus distraction'”, bypass grafting, synostosis of forearm or leg

bones”, creation of single bone extremity e.g. tibilization of fibula, single bone forearm, observation, rehabilitato-

6)20)

ry aids, amputation” " etc.

healed or local signs settled) were selected for
this procedure. The children were investigated
before the index procedure to ensure that the
white blood cell count was normal(less than
8000/mm?®), the ESR was less than 15 mm/hr
and the level of C-reactive protein was normal.
In 11 patients, the length of bone gap was not
measurable as the defect involved single bone

(one case of forearm involvement has loss of

both radius and ulna) with free mobility. Howev-
er, approximate corresponding body region
shortening measured after longitudinally align-
ing and telescoping bone ends in these cases av-
eraged 5.27 cm(range 1- 12 cm). Seven patients
had gap more than 5 cm. In five patients, where
the adjacent bone was intact, the bone gaps
were 05, 1, 2, 25, 12 cm. In all cases, the frac-

ture ends were exposed, freshened to bleeding
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bone, fibular strut graft inserted/placed to
bridge the defect, internally fixed(along with
supplemental fixation when required : Table 1),
cortical graft(from remaining or contralateral
fibula) added along with biological augmentation
with free non vascularized periosteal graft. Be-
cause of limiting size of fibula that can be safely
obtained, some limb shortening was inevitable.
The limb was protected in appropriate plaster
cast postoperatively and later braces. The pri-
mary objective measurement was obtaining
union at the nonunion site. Serial radiographs
were obtained till union (or nonunion)was obvi-
ous. Limb protection was provided till graft in-

corporated and hypertrophied.
Operative technique of periosteal graft

The periosteal sleeve was taken from proxi-
mal tibia of either limb. The periosteum was
harvested only when the recipient site had al-
ready been prepared (internally fixed and graft-
ed). Under tourniquet control, an inverted L
shaped incision was made to expose the perios-
teum of medial tibial cortex (Fig. 1). The regen-
erative potential of periosteum near the epiphy-
seal growth plate is probably maximum?and
exposure here is easy as there are no muscles
in this region. Using a sharp knife, the perioste-
um was incised in as long and as wide a rectan-
gular piece as possible. In some cases, in view of
large defect to be bridged, the incision was car-
ried along the tibial shin, and longer sleeves
were obtained from anteromedial tibia. The
periosteum has a tendency to immediately
shrink in size after it is removed. Multiple stab
incisions were made in periosteum while it was
still attached to tibia to expand the surface area.
The periosteum was then sharply dissected
from the bone using a broad osteotome and

freshly applied to the nonunion site and sutured
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Fig. 1. a) The inverted L’ shaped incision in proxi-
mal tibia for procuring the periosteal graft. b) As
soon as the skin is incised, white glistening vascular
periosteum on anteromedial surface of tibia is visi-
ble. A rectangular piece as large as possible is har-
vested.

to the surrounding soft tissues. The longitudinal
axis of periosteal graft was always aligned with
the long axis of the recipient limb with the cam-
bial layer facing the bone surface. For smaller
gaps, the periosteum was applied circumferen-
tially in a pouch like manner covering the fibu-
lar strut and cortical grafts construct. For big-
ger gaps, only a portion of the circumference of
the either bone ends could be covered by the

periosteal graft.
Results

In all patients, the intraoperative findings cor-
roborated with a healed disease. In no case, se-
questrum was seen or removed, though patients
had healed sinus scars on the limb through
which pus or bone fragments may have been
extruded. Secondarily, there was no evidence of
involucrum formation from the residual perios-
teum.

Primary union was achieved in 10 children, at
a mean of 2.7 months(range 1-5 months). The
union rates for upper limb were excellent where
all 7 cases achieved primary union at a mean of

2.85 months (range 1-5 months). The lower ex-
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tremity posed special problems. Primary union
occurred in 3 lower limb cases at mean of 2.33
months(range 2-3 months). Secondary proce-
dures were required (Table 1)and after augmen-
tation, further 3 patients showed union at mean
of 8.67 months(range 5-13 months) (Fig. 2).
There were 3 failures, two in femur and one in
tibia.

There was tubular plate breakage in one fem-
oral case which however went to union after
plate removal and open bone grafting. Plate
loosening was observed in further 2 femoral
cases. In one patient, the loosening was an indi-
cation for impending failure and nonunion oc-
curred despite salvage attempts by two times
bone marrow and once open bone grafting pro-
cedure. A manifest nonunion was obvious as
early as 3 months in this child. In the other pa-
tient, solid union proceeded after loosened plate
was removed and site open bone grafted. In sec-
ond failure of femur osteosynthesis, the graft
resorbtion was obvious by four months. In the
tibial failure, the fibular graft seemed adequate-
ly bridging the defect and consolidating at ei-
ther ends in plain radiographs by 3 months. As
soon as the external Illizarov frame was re-
moved, graft resorbtion manifested at proximal
end and frank nonunion developed by 4 months
(Fig. 3). The atrophic nonunion in all these 3
cases was however converted into hypertrophic
nonunion. There were no recurrences of deep
infection in any patient. Once the union oc-
curred, graft incorporation and hypertrophy
was rapid and there were no fractures in healed
cases.

There were no reported complications from
the fibular or periosteal graft donor site. All fib-
ula were sufficiently regenerated in serial radio-
graphs obtained simultaneously for the recipient

site. No deformity of ankle or knee in donor

limb occurred in the available follow up(mean

11.8 months, range 3-24 months).
Discussion

Any intervention for limb with compromised
bone and soft tissue as in post osteomyelitic se-
quelae is often studded with complications of
flare of infection, wound breakdown, delayed
healing or failure of grafting. Various observers
have tried numerous options for this challenging
problem (Table 2). Table 2 also lists the charac-
teristics of three main methods used viz. non
vascularized bone grafting, vascularized bone
grafting and bone transport. These methods
may be supplemented with appropriate fixation.

Although vascularized bone grafting and bone
transport are promising alternatives for recon-
struction, the availability of these methods is
scarce in developing countries. The main criti-
cism against conventional bone grafting is low
union rates, slow incorporation and risk of frac-
ture. We evaluated the outcome of osteosynthe-
sis by augmenting the conventional bone graft-
ing with periosteal grafts.

Non vascularized graft can be harvested from
fibula, iliac crest or tibia, however less donor
site morbidity favors fibular site (superficial
bone, use of tourniquet, established length,
strength, two sites, geometrical shape permit-
ting fit into medullary canal of tibia, femur or
matching size of forearm bones and regenera-
tion if periosteum left intact). We preferred us-
ing a fibular strut graft and added additional
grafts across the nounion site. Additional graft-
ing of the nonunion site promotes lateral union,
which results in solid sheet of bone with diame-
ter similar to that of the host bone to enhance
long term stability of reconstruction. It is impor-
tant that during fibular harvest, the proximal

and distal 5 cm are left to protect common peri-
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Fig. 2. Union. a)Neonatal osteomyelitis of left femur in a 5 year old boy. The apparent knee flexion occurred at
the pseudoarthrosis site. b) The osteomyelitis damaged the lower femoral epiphysis and physis and resulted in
gross limb shortening of 12 cm. Only a segment of sclerosed lower femoral metaphysis along with irregular
lower femoral epiphysis was present. ¢) Reconstruction using a split fibular strut, additional cortical and perios-
teal graft. Both fibula were harvested to procure additional graft. d) The fixation was done using a Kirschner
wire and tubular plate spanning the proximal femoral end and distal epiphysis.(The lower screw is not in the
proximal tibial epiphysis as it so appears). A bone marrow supplementation was done at 3 months following ev-
idence of delayed healing. e) Follow up at 9 months showing union and consolidated fragment. The distal femo-
ral epiphysis started appearing as soon as the weight bearing on affected limb was permitted. f) Both donor fib-
ula were found regenerated by 6 months.
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Fig. 3. Failure. a) This 2 year child presented with gap nonunion of right tibia following acute hematogenous os-

teomyelitis. The superior tibiofibular joint had started subluxating and free mobility was present at the upper
third-middle third leg. b) The approximate tibia gap in this child was 2.5 cm. The adjoining fibula was intact but
had started showing signs of angulation and hypertrophy. c) Osteosynthesis attempt with fibular strut grafting

along with intramedullary Kirschner wire, supplementary cortical grafts from opposite fibula, augmentation
with periosteal graft and stabilization with Illizarov assembly. d) By 3 months, it appeared that fibular graft had
united with either bone ends. However, following removal of external fixator, the graft lysis was obvious at

proximal tibial end. The fibula had united at distal tibial end and overall appearance was of a hypertrophic non-
union. e) The opposite donor left fibula had shown complete regeneration by this time.

neal nerve and to retain stability of the ankle
jointma). We did not perform distal tibiofibular
syndesmosis in any of our cases. No complica-
tions were reported from fibular donor site as
fibular restoration was rapid and complete in
most of the patients.

Fibular graft incorporation was better in up-
per limb and union occurred in 100% cases as
compared to 66.7% in lower limb. Other observ-
ers have also reported better results in upper
limb compared to lower limb reconstruction””.
The probable reasons for this are better immo-

bilization with simpler implants, non weight sta-

tus of upper extremity, and parent’ s compliance
as child remains ambulatory. An interesting
finding was following osteosynthesis, the graft
participated in growth process and hypertro-
phied rapidly. No refractures occurred in this
series and prolonged protection of the extremity
was seldom needed.

The fact that periosteum has great osteogenic
potential is not new. Singh et al reported results
from periosteal grafts for repair of bone defects

)
'Y The autogenous

in 29 experimental rabbits
periosteal grafting was successful in all cases.

By 4 weeks, healing was well advanced, grafted
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periosteum was incorporated into the host peri-
osteum and exuberant periosteal callus was ob-
served. They listed advantages of periosteal
graft as limited donor site morbidity, easy avail-
ability and better osteogenic potential than
bone'. In another experimental study based on
80 New Zealand rabbits, free non-vascularized
autologous periosteal grafts were shown to re-
tain their osteogenic potential even in poorly
vascularized environment. The revascularization
started as early as 1 week. The effect was en-
hanced if the graft was applied longitudinally
orthotopically and attached to the intact proxi-
mal and distal periosteum. The periosteal graft
was capable of healing both by endochondral
and intramembranous ossification'”.

The use of periosteal graft has been extended
to human use in difficult situations like congeni-
tal pseudoarthrosis. Codivilla has described peri-
osteal grafting in one case of congenital pseudo-
arthrosis of tibia in 1906%. More recently,
vascularized periosteal graft has been used for
fibular pseudoarthrosis in 6 children'. The av-
erage healing delay was 10 months (range 3.5-18
months). The graft failure was noted only in
two cases where there was distinct bony loss in
fibula'. Thabet et al. has described a procedure
of complete excision of diseased periosteum, and
combined use of free periosteal graft, bone graft,
intramedullary nailing combined with Illizarov
fixation for congenital pseudoarthrosis of tibia in
children'®. Union was achieved in all cases in
their series of 21 children(mean age 4.2 years).
The mean duration of treatment with external
fixation was 5.2 months(range 3-12 months).
The medial periosteum of the undersurface of
the iliacus muscle was used in this series'.

The post osteomyelitic bone behaves in much
the same way as a congenital pseudoarthrosis.

The intervening periosteum is acellular and not
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capable of forming new bone. Furthermore, the
bone ends are avascular, sclerosed, imbedded in
fibrous tissue and have tapering ends. There-
fore, periosteum grafting seemed a justified aug-
mentation in reconstruction of post osteomyelitic
procedures. There are many donor sites for
periosteum in humans: iliac crest, distal femur
and the tenth rib, proximal tibia, etc'”. There
are no reports concerning donor site morbidity
following periosteal harvesting in available liter-
ature. Besides osteogenic capacity, the periosteal
flaps are believed to have shape giving(the
space within the tube defines where bone for-
mation will occur)and space limiting (no loss of
bone into the surrounding tissues)functions'” .
We had no control in this study and it is
therefore difficult to know exactly which factor
of our combined approach was responsible for
healing of nonunion. However, the combination
treatment provides the best combination of bio-
logic and mechanical properties for healing and
is preferable to any of these methods in isola-
tion. A combination of periosteal flap with con-
ventional bone grafts thus offers interesting pos-

sibilities for reconstruction.

References

1) Amjad I, Amin MS, Saleem M: Free
nonvascularized fibular graft in treatment of
bone defects. JCPSP 11 : 696-701, 2001.

2) Codivilla A: On the cure of the congenital
pseudoarthrosis of the tibia by means of
periosteal transplantation. J] Bone Joint Surg s2-
4-A :163-169, 1906.

3) Courvoisier A, Sailhan F, Mary P et al: Case
reports: lengthening of a vascularized free
fibular graft. Clin Orthop Relat Res 467 : 1377-
1384, 2009.

4) Daoud A, Saighi-Bouaouina A: Treatment of
sequestra, pseudarthroses, and defects in the
long bones of children who have chronic
hematogenous osteomyelitis. ] Bone Joint Surg



Non Vascularized Periosteal and Fibular Grafts A Biological Augmentation for Reconstruction of Gap Nonunion Secondary  to Osteomyelitis Sequelae in Children

8)

10)

11)

12)

13)

71 : 1448-1468, 1989.

Fowles JV, Lehoux ], Zlitni M et al: Tibial de-
fect due to acute haematogenous osteomyelitis:
treatment and results in twenty-one children. ]
Bone Joint Surg 61-B : 77-81, 1979.

Griffiths JC: Defects in long bones from severe
neglected osteitis. ] Bone Joint Surg 50-B : 813-
821, 1968.

Tamaguchi RB, Fucs PM, da Costa AC et al:
Vascularised fibular graft for the treatment of
congenital pseudarthrosis of the tibia : long-
term complications in the donor leg. Int Orthop
35 1 1065-1070, 2011.

Jia WT, Zhang CQ, Sheng JG et al: Free
vascularized fibular grafting in combination
with a locking plate for the reconstruction of a
large tibial defect secondary to osteomyelitis in
a child: a case report and literature review. ]
Pediatr Orthop B 19 : 66-70, 2010.

Kucukkaya M, Kabukcuoglu Y, Tezer M et al:
Management of childhood chronic tibial
osteomyelitis with the Ilizarov method. ]
Pediatr Orthop 22 : 632-637, 2002.

Liu T, Zhang X, Li Z et al: Callus distraction for
humeral nonunion with bone loss and limb
shortening caused by chronic osteomyelitis. |
Bone Joint Surg 90-B : 795-800, 2008.

Mahdi M, Hafidh A: Free non-vascularized
fibular graft in treatment of bone defects. Bas ]
Surg 2007. www.basmedcol.org/pdf/contents.
pdf%20march-2007.pdf (assessed june 15, 2012)
McCarthy JJ, Dormans JP, Kozin SH et al:
Musculoskeletal infections in children. ] Bone
Joint Dis Am 86 : 850-863, 2004.

Pacelli LL, Gillard J, McLoughlin SW et al: A
biomechanical analysis of donor-site ankle
instability following free fibular graft harvest. J

14)

15)

16)

17)

18)

19)

20)

21)

Bone Joint Surg 85-A : 597-603, 2003.

Reynders P, Becker J, Broos P: The osteogenic
potential of free periosteal autografts in tibial
fractures with severe soft tissue damage: an
experimental study. Acta Orthop Belg 64 : 184~
192, 1998.

Singh A: Repair of bone defects with free
periosteal grafts-An experimental study. Ind ]
Orthop 30 : 48-52, 1996.

Steinlechner CW, Mkandawire NC: Non-
vascularised fibular transfer in the management
of defects of long bones after sequestrectomy in
children. ] Bone Joint Surg 87-B : 1259-1263,
2005.

Stock W, Hierner R, Wolf K: Vascularized
periosteal transplant. A review of a new
therapeutic possibility. Handchir Mikrochir
Plast Chir 23 : 149-156, 1991.

Thabet AM, Paley D, Kocaoglu M et al:
Periosteal grafting for congenital pseudarthrosis
of the tibia: a preliminary report. Clin Orthop
Relat Res 466 : 2981-2994, 2008.

Trigui M, de Billy B, Metaizeau JP et al:
Treatment of congenital pseudoarthrosis of the
fibula by periosteal flap. J Pediatr Orthop B
19 : 473-478, 2010.

Zahiri CA, Zahiri H, Tehrany F: Limb salvage
in advanced chronic osteomyelitis in children.
Int Orthop 21 : 249-252, 1997.

Zalavras CG, Femino D, Triche R et al:
Reconstruction of large skeletal defects due to
osteomyelitis with the vascularized fibular graft
in children. J Bone Joint Surg 89-A : 2233-2240,
2007.

H AN REIEAM L2 28RS Vol. 25, No. 2, 2016 335



BARNRBESIBEZES T 28 £E5 2 AEEEER

H BF P 28 45 11 H 30 H (k)14 : 15~16 : 45
= B raRy ¥ s 4F FHoR

HERE  WlEAAT (HHE), fAr AEFREIBESEER), REEE, P LRk, H011—08,
BV, & ARES, BEREE—, HURERAT, hEHERS, ETHIGES, ARASEHE ILTRUZ,
MR ), HAkEkGIEE), & M(EE), SLE-BGIsE),
KR ri (B, Hid) YN P
(s ]
1 PRERRBS FHMERLY)
SEIIERMAHEDOLEMALH Y, REPLOFN, EPRESHELRBEE ZoT0d. FRLELT
B L WERBISHIN T RG22 D 2 LD 5. GBI 2 AP0, COI ok &b &
BRMETHL. TNOHDROLSBROEELMFHE O—2 B MUORMENH 5. S F I RHFHIC
WNTLMELOMBRD, XVEHLLEDZAY Y FEZONE. FRE L TCOUBRELFRRIBEL
TWCZEBERTHY), MBEHEEZPLOL LTHEICKRH LTV &L,
2. FMERIIONT
55 27 M EAlT iR & (L & & 0 ety
KM P 28412 H 1 H(K), 2 H (%)
K B EEELE > 5 — T 980 — 0856 Al i F X R ILIF M Tel. 022 — 265 — 2211
KE AL #LER TR BIPER - BALREEIRA IR 2%)
7% ROKEREZIRZ ) —WEHH L ZHFEOM 2O S L T—
Ty g A
MR 38
1. [Management of recurrent clubfoot and sever clubfoot |[Prof. Ken N Kuo, Taipei Med. Univ.(&1)
2. [Clubfoot and vertical talus |Prof. Matthew B. Dobbs, Washington Univ. CK[H)
3. [Vertical talus and cavovarus foot and : 2 challenging deformities to treat.]
Prof. Philippe Wicart, Necker University Hospital(7 5 > &)
R 28
[Se KRB R B i S I Bl O B 58 & Wl 0 288 |4 SCANSE A (BRERK 2TV B B
[/INJEFFHERS DR & 109 R AT HESE A (BIBFRBR PR Bd%)
BIH /NI I — 478
[How I enjoy meeting the world via Taiwan Pediatric Orthopedic Society |
Distinguished Professor Chii Jeng(Mark) Lin, National Cheng Kung Univ. (&%)
[ H A N LB 5 8 Skl BE 0 BLIR IR LR e A (R AR AL #0%)
[ IR IR LS 330 F 2 IR BRI S ek s | S L 58 S A (Ui IR 2 B P &~ & — BV RE B
[ %)V DDH 5E4BiFIZ k9 2 B B g Al T 454k

336  HA/NRIEA L &3 Vol. 25, No. 2, 2016



e FI I CRBUT LA R~ & —/NEEBIEAEE #R)
PURIYTA 198
[/INSRAETEAN R BB D FE BRI 78— 3 D A 2 — |
[ e RN PO —27 8 ] LU R o0 i ] jE— |
[F-& 3 O]
[FERDAR =B DD ) T %% 22— RS L 13 ?—]
NRANTAAA Y ay 138
[ A A B o BRI
[ 2 TYS 2 WANEEIEA— PR AF IR I & BUIRE OB M2 % 2 5 —
Za—FTNA A 18&
[ The Free-Gliding SCFE Screw : When clinical outcomes drive new ways of treatment in pediatric
hip slipJPresident and CEO Ariel R. Duovne, Pega Medical
AR —FEIF—(FvFarkif— 5, /1 7=07%3If— 1#)
MR - AR ) o B R BEBRAE V53 2 MR B mT s 580 0 Al - P BC Il i 810 ) Al J
B3k WORE (BREAEE RS E4RGWERE 2EPR)
[ Orthopedic surgery for the mucopolysaccaraidoses |
Klane K.White (Seattle Children’ s Hospital)
[a ¥ a—Hr 2O L7a/hRIE B ET Tl O Fk & SR ]
FSE #ed (R R dEBdR)
[NRIZBT 25 - BIEIESE & £ DX |
A RISES A R 2 &b ke BBt v ¥ — &)
[ERIR % B 5 7O H 7 & & —/NRB & BIEHVRL & ool fi— IR A ORI R R 2 BEE 5%
WFZERERR AR ARG v ¥ —/NERREZ B aF Vi ERL =y by —  #i)
FHE 668, —fOE 64 8, Fellowship 3, WAMGZEGEE 58, EKRRA Y — 12 GRS
38, FN 98), KRX¥— 638, aX74 7NViEnE 8i# : 4l 269 &
NS AF Y I F—
[BIEIFC X B/NERE, SMEOZN & 0% U8 - B - B - JERIET) |
[77 > FaEHWL R 2 —
[Ponseti 12 & % P EDREIE |
DR -
85 15 M HAZL - F)RIMEENZES 12 H 2 H(6)9:00~12: 00 C &35 (B4R
KK WHBA TS &b mEEE - B BHE
% 28 Il H AR A i R B gE 2 12 H 3 H(1)8 1 25~12: 30
KR HAER ERIELC LB BHE
MBS RFIEE T+ —F 24 12 A3 H(3)13:30~16: 30
aE B2A F EBEVZEObLmEER, WALRAHEE
55 28 MR A T oE (IR & X0 i)

OO

(%

o

H AN REETEA L2 203 Vol. 25, No. 2, 2016 337



HAE

TR 29 4E 12 H 6 H OK) B4,

AL,

PR 29 4R 12 A 7 H(K) ~8 H (&) “Alidk &

£
=1

DFERF7ES

WET7HRT IV
5 I EL— B

12 A 8(%
%5 29 Il 0 ARBTE AR 7 23 i R B
55 16 Inl H A ZLA0 JE I 25 i 7 25

)~9 H(h) P&

RanE TR
Sl BARTHE BISHEA

55 29 AR 2T (7 BRI B X 0 #ly)

HAE © P 30 45 12 6 H OR) Plgis,

SE304E 12 H 7 H (&) ~8 H (L) ##iliE 4

&M

(Fa i R i HpoR X 44 BR 4-4-38)
* HAE, KWL BWMPETH N LHEOWRENED )

Kf  AIHARHE

3. HEFHGE (7 BRIBLHR X 0 i)

DR

FRHIEFEEME L 5y — 914 7 hnh

b RIAL/NRER 8 —
&

kR &, FREARBBA

ESE 11394 CP 28 4F 9 1 30 HBIE), #aH 94 (RI4EEE 1 944)
YERH 404,

A=

WaR 314

BEH 644 BAERWTHRA L AET)

WiaH 3 (MBEARERR, WAHBER, REENMZR)
2) IR 5 (KU & 2% 4F) + R —J64, o — ek
)AL - KMEHEMRE

LIRS

EER &

FabY N

HEMBEERZ

(TR S SR

AR—-VEAE

N ER &

4. —iEEHIGS -

AN
~

5 A 13 H (Bi),
5H 14 H (BiR),
5H 14 H (Bi),
5 H 12 H (1i%),
5 H 12 0 (i),
5 A 13 H (BiE),
5H 15 H (Bi),
YNFE VI —AF T4 FBHES A 12 0 (KR,

11 H 30 H (fii&z)
11 A 30 H (fili’r)
11 A 30 H (fili&r)
8 A 28 H (1),

12 A2 HULA) :
1231 HULH) :
12H1HULH) :
12 A

56 %4 (IEXH) CPM274 10 1 H~284:9 H 30 HZT)

221\

22

22
127 1 HUlE) -3
2 [

2 o

2

L HULE) @2 MH

5H12H @), 12H28UIE) 2@
5H 12 HMEE), 127 1HWIE) 1
5H 14 HGEE), 12H 2HWLA) < 11

-FHASTTbEAbE 11 A 24 H(EBR)
FH% (B REIBIHEE X 0 #E)
SR 28 AEFE MR REIAE PR ED S LB RERMENIHEE LT, BRSBTS

338 HA/NRIEA R &M Vol. 25, No. 2, 2016

210

S

22 N
e

il



TEEDOWLRH Y, #HRE L TERRFIIERT L L o720, WY AREISHBRE T ET 2METDH
5. PHIZOWTIRABFATRA SN
PR 29 SRR PRESE  AMFHSTREI N
5. WM &GHRE - PRE (@B ARIEEER X i)
P 28 AEFERME R - ABHA TR E N
PR 29 AEERHME R TRE AP TREI N
6. FOMhD Fellowship 34D &EHRE (A GEIEFE X ) H)
PR 28 ARREA IR AT BT H AEHE  ABHA TR I N,
R 29 RGO PRE  MERSIIEREN 26179 E R D, REE1LZOBIZITVWKTT ST
L L7z, oM, PRERIIABFAZTRIEIN.
7. BEEHAWE
1. EBEZ RS (P RS EE X ) )
1) EIBR Ao ity
1) APOA 2016 : 2016 4E3 H29 H~4 H1H AWKV Y F—=ZAF+FU7T
2) EPOS : 2016 4£4 H 5~9 H u—=< A4%Y7
3) POSNA : 2016 4F4 H 27 H~4 H 30 H AYTFTATFRYVA TRA)A
4) HALEEAMEE 4% 2016 45 11 H 25 H~26 H Rl
2) EBE R TR
(D POSNA-EPOS combined meeting : 2017 45 A 3~6 H Nvka) ZAXA ¥
http://eposna.posna.org/ (HESEHEIIR T
(2 APOA spine-pediatric combined meeting : 20174£ 9 H 21~23 H I7 4 v K
http://www.apss—appos2017.org/ $b#kt) 201744 H 23 H
3) 4 4EE Fellowship program
(D Yamamuro-Ogihara fellowship
Dr NARGESH AGRAWAL (A ¥ ) #i8KFE, HBERE LI FELERELY & —
(2 Asian fellowship
Dr Maharjan Rajiv(#&/3=)V) G FERERFACEIIR P
(3 Matsuo fellowship
Dr Ma KH (&) & M7 90tE BB RS ERERE Y v & —
(@ KPOS-TPOS-JPOA exchange fellowship
JPOA %5 KPOS ~ (2016 4 6 H 2~4 H)
AR E A ORBR %) FIH S5 (18 3l 7 /N R S e &~ 87 —)
TPOA 2% JPOA ~
Dr Tsung-yu Lan, Dr Mark Lin (&%) Dr Lan JH 1% R K846 b
(® Iwamoto-Fujii ambassador fellowship
PR AT A (AL S D EHE v 7 —) T A1) AN
201741 H 30 H~20174£ 2 H 3 H Rady Children’ s Hospital (CA)

H AN REIEAM L2 28RS Vol. 25, No. 2, 2016 339



201742 H 6 H~20174£ 2 H 17 H Texas Scottish Rite Hospital (TX)
® APPOS travelling fellowship
4) KA Fellowship program
1) Asian fellowship P 29454 A 30 H £ To5a4k
2) Yamamuro-Ogihara fellowship FH. 2944 H 30 H $ ToOH4E
3)Matsuo fellowship
4)KPOS-TPOS-JPOA exchange fellowship
JPOA %5 TPOS ~o fellow #H  Exchange knowledge program
6) Iwamoto-Fujii ambassador P 28 4F 545 2 M EIRS & H & Tl
7) APOA-POSNA Traveling Fellowship
5) BHBM t IMRAZROBRME L LT, WA CREERER KRR BER A SHEHE S AR
KTHKRAINT.
2. BEWMEZE S (G LS XD #Hid)
1) 55 23 MIE 7 (fh o) iff s =
W) PR 284E 8 27 H(E), 28 H(H)
2% ¢ KIEE INESE vkt (5 S )
S 94 %[5 H 71 % (St 25000 1, JE4H 23 % (S 30,000 ) )
IENYAF BB 564 (A 194, B:1194, C:184)

CNVAFVIEYHF Y YUMo BEIN L7720, KR TH o 7.

CHHMEZOZMBEFEL DS (220 734), ZMBEIZLDWARBIEEL Y Zh o720, IRED
MERIZ L MR CTE o 72720, IWAERE LCENEFEL T 72, XHTIE, 4EIREELO
SYERMED B 2 L TRGBEORIBMARETH D, REMIIEBTE L o7,

2) % 24 B Z= (Fh o) ifHE &

SR 294E 8 H 26 H (L), 27 H(H)

K5 1 KIEE MRS SRR SHA G, S5 - H29 45 2 HICED T )
7272 UBAMEAN T BB 726 3565 LA 2 T M ol b R g (RUHB T 32 D AR

NV ARG VWL FARIC DDHOF 7 ABE E Y — X Y ¥ a—47)b, Ponseti #E12 X 5K MEAK
ROWEH, AR—YZI—MBD3ID2ETFELTVID, FMIIREATHRATTH 5.

N EZEORMNTE « RREMER GREERIRSE) OB & LTI ek RS IRRL R R S:) 23

SRR I NI, RAEHEWMERIZT NS =L LTRRAT5 2 LPRA I N
4)/NBEEAELT F A M ZoWnT
HARNBRENF A 2B EMNBLERS L L COBEFE 2 H 721216k L7z (H ANV 22 A,
WEMMEZ HaM 4, Medical View #LHihR). HE B MR EE D e-learning IZ b ML L7z b D
ELTHERLTBY, #27 MHANIEENR 2R A ERE D 5FTHIEZ TEL TW 5.

3. RNF Yy =25 T4 BRI YHE X ) Hih)

D) at i vh o FR AR ORI B3R ) e 1 B9 2 % ik 3k R 1) & BGEEZE) 1A 29 4 1 1 A & Bills

TETH L. HARBHF RO TREZGT, HAREHNR e iisitsg - ANEwke - A E b

340 HANRIEA L &M Vol. 25, No. 2, 2016



ik 7 E I HA RSN & B 5 %2 R R Ch 5. mAIIMA—ATHRIBT 525, 4%, K
Pz R4 REDCap ¥ AT A2 W27 — 7 EDOBFLICOWTH M L THB ) HEFHT DL il
5.
2) THRZ % 1) NF1IEDOREMERCIZOVT
HHEKIBVW ARSI NIGAEIHA T, L ED TN,
3) HA/NREIEAVEL 22 B Fk (JPOA Registry, FR) BIRRICDWTHMRE LTB ) #iRFH T b filth
5.
HDEEOTMRIZONT - FilE wded, RSk, VWHE 04, I RRLEoBRMTE LT, M
M5 SeA: (EE AR R &b I8 @R v & —), fBE A4 CRBOG 3L B AR R A R v
7 =), Tk (B b/RNIRRBERE G 5 =), AREFEA BT KS) 25 S h,
F7 MR |RERET AL =L L ToOREPIR_ESNAKE I N,
4. WREZES (THMYHEE XY HiE)
1) PRk S81T
25 % 155847 PR 28 4E 9 H 25 HF8AT
1220 #R1ERR. 26 @ #H178 H
@ HIEE 1442410 F QHEBLE )
1,321,528 I+ 3EHEEE 2,000 7+ ALIEF %A 12,037 P +HEBL 106,845 =
£rEt 1442410 1
@ PR HAf 3,000 FIx 2 7F = 6,000 [
@ WL
BAFERT (B A - WL - SNV - ST ED)
M4l 81 FJ (FBP) x 156 = 12,636 11 92 I (#B4+) x 974 = 89,608 ']
iR E CoOBEE 14,000 M+ B HEIR (R + 5,000 #0) 132,000 [
B 19,860 [ = & 71 268,104
@ BFHERY AT LAERMEHE 240,000 [T+ 35%8 19200 = 259,200 1]
6 s AT 228 27,000 M (BLAA)
© ILEEEE 414 AFEF 3,020,000 (9 HARBUEARM 11 #HICFHR T 78 1Y)
2)mMETRBORNRTE
0 T 10 4 CGBcbRmg) - KBE, Jely, %4, JuBp, SREH, 4, &, W@, I BRAZRORITL
L C TRt 9 % CROpRng) 253EH S fuRFE S 7z,
EFEE N GIER), MEEHA (FRILR), deE ok CRIRER), AMRRAULEZ &d), B B (EH
WE), FRBEGEAL, i WERAES ), HFREEC e LB eh), HEAEH(H
BEKR)
5. F&d ) - THE (EEM LR X ) Hi)
D AKRRB X OREZRM G R EFEHOHEH ISR R)
O HEEH - WHREOERICONT
@ BHAZXKEIHT 2 BSUH P ORI ADIEIIOWT

H AN AR 2 2543 Vol. 25, No. 2, 2016 341



BUEHOBIEIZOWT
AZH - BEHOHEIZDOWT
AR EH OBEREIAT - MhEIZ OV T
At H ORI O T
— AR AANDOBITIZ OV T
6. Ao PRBrZe B el G IS PR XD #s)
D#ZEH 482016 4E) X0, FH72IPNEATEEFRINRL EHEREL Yy —), mAEE %
A (RS RR B ERD ISR B IS > TV 22 S EMIRESh, KESh:
2) HA/NREEA R 22 0 B L T 5[ HA/NEIIAEL R B ks ] (JAPSS) A3 —#ektHIEEA
LZFEHLTBY, TOBRICEIEEOMHEETOWNRERELEBMNINTV5S,
7. IRHREH S GREH LS L) i)
1)WEB KB oOB§IRI ESH 686 A #ESH 22 A
40—y VEEEENEZLRL, BEROWNOLITIVLETH S
2) /NI 2 B 0B % R 8 o
117 Kk 44 #BEFFUL CRE S fdal, B &)
DDH X VTt ¥ — A% 74 THEDD - 72 ik IS BGFHL IO 5.
DA vy =%y MAREER
ARERIHREEHOa Y7y REThTW 5.
R—LR=TY by TR=VI[REBDTT~IRY 2T 2T TR Z D 5.
HEWSTITbNL TV AIHER, s, BEx0oTur 724
KEHAR—VTORRTLE L. HERMZ > 7-0HMESRB A OTER 2 M5 LT
5) /NEEEIEOMIRED 7 —H £ TIRIZDOWT
T = A T & Bbh, BEOMBEREOWA LG L 7.
6) HARBIHEERARY v VT 4 T4 DT —<HE
oy M CREREICHE - 7285, MZRBATH Y SBBREATHRIAZED 5.
NER—LR=TAD) ¥ 7 FHH
THERFENS, VY IHMEVD )V MERNTHSH LRRBI NI,
8 AR—vZHENEE (HPH L BH X0 #id)
DHECBTL Y YRI T L - 83 VO
ARAF: B FERK
55 42 I H ARFETAVEE A R — v B2 Al 4R 22 (ALIETH) 2016 429 H 16 H
YURYT L EEMTI)— 7R — POREEH EOMBENE AT 4 ANV R= T
(AANRERIRES ARY YRV L) HE D BRE B ILRHEE
55 42 [l H ARFETEAVEL 2 R — v RF AR S B R B E 2016 429 H 18 H
Fy 7T A) = F 6T | B AR -V EED TR &R
(Gt HARNRBERAR AR AR =Y RHSE)  FAN HBEAWE, B K
H AR BRIR A R — v PR 2% 4y (38) 2016 4F 11 H 5 H

CSECHRONCH®)

S &

342 HANRIEA R &M Vol. 25, No. 2, 2016



YURY A EEMOEE)EEA R — Y BEEOT L HEREO I
(AA/NBEIRAR 2 M Yo RY v L) FBE : NEHA, WS
Lo 4m
@ JOSKAS 2017 4: 6 H (ALWE : Z5REEK HHHEL)
@ HABRIFAFE—vE$ESE 201749 H (05 © 2Ry whkEdkE)
@ HAEKRAR—EFS 20174 11 A Gt BEEA WM B06E)
@ HANEERIEFS 2017 45 12 A (Filided)
NEEORNRTE M HWREOHRI L U ORI A (B RS, 1AM R SeE GART RS 253
SRR S
9. HFEZRHES (—FHYLHHE L) HE)
D) #kfedEako> DDH ICB L CTREE BB A4 | 2 PR S 7z,
H A& S TR A RES 45 8 Wi 2016 45 5 A 10 H 5T REHIRR 3 ) OREE & ST P ol 1
TR B4R 45 9 RIS D W TEHHIEDIR IR0 S .
2) WP, P EBEE, BFLERE ORI L L CHRIE— oA R R0 5 B R A IR & v
& —), mEEHAEA (RN 25 S KGR S iz
10. MBZES GRAH YIS X0 #Hib)
1)K 27 4E 1 £ TOMBIRI DR
SR RO PR 26 4% B T) 150 J7~200 J5 PR

- MDY &2 o TV A,

2) IR EHINAIZDOWT
IhEROME LT 2175720 (B 1/2 H 45,000 F— 60,000 )
NV ONEe D) Ny

23% 228 71 24 % 222 77H 25% 30277
® 58, FEEHER LIEERADNT Y 222V TF 2y 7, R LT LELRDH S
EPEFITOVT

HVHEEZIIBPEBOHE o T2k, BIWAHOBEEZRIGL /2.
HffEWER, MHBAZEORIEE U CHEEEA GLBRERIKRS), WA AT A BN &
bR v 7 —) 2SHEE S KRR S
11, M H 2 ORI S IS X ) i)
HANBBEENR ARV T2 ¥ =25 74 THE X VIKEO S > 7207838 KBRS 53X D g 12
B9 % % it 3L HE BRI X BIZFZE (L ¥ A M URZE) I 2 A2 1T 7o/ R, [RERJE L, %
AAE R & NS TR IS8 L7z,

€= o BiE)

IR 2 Tk

2. ¥&DHVHEAKLY FEENLIE L ) H)
1) Rk H O RER kAL - 3E4RIZ0 0T

H AN REIEAM L2 28RS Vol. 25, No. 2, 2016 343



RAEFE D EREMAERE DL E LR R IUTOI5 4 TH Y, IR HERED O Y 0%
eV 72072, 2RHVHRAXTHERELLCHR SHOGRKRZMET S 2 EAREIN, K
HHESCTREB SN,
& ARESSCE, ERRSERCGAE, ahHRZIGA, A RSEA, WA AIsE S,
TR HERS G, JPRAEEA, ITHAREGAE, T BUSeA, MRl ek,
WIRPHREZ G, ANSRIERESEAE, ML WSS, RARSFHEGA, =4 Rk
T72, FFER &% 3AEEBIRIN L7z 34 (RIS AP —Je2, AR RRdE R sek, BMK
M2 SE ) 7 H B R IN S, ZRATIEY &R TEMMKGA TR SRR S h7z.
SEAE 1240 CRR IR —JE2, P — %)
DHERE - DHRAICOIUTO L ) ITHERR, Kilshiz,

PERR ELRL
oy R, WP ek
)FRFERIER - LT O IXNOFFRAEE D), wIhd RHFLTREI N
OB GEE - B FE%, REsil) RO R BB S
AE P 2142023 HEERS WMMERE BR
@mmE T GEE - & Al Keast) JCHO il s b
AR FRTHEILA2H YHEMMELZR Ak
GFIPPE GHERE © pEBEIR—, JLEFFIR) MEBER 5 —
KO3 12H 200 REXWEHERL gl
@O=8 1 GERE - REIER, —FHX) KRBT R £ v 5 —
AL P 234530 H  HRXIEEIESR L el
GORERASCGERE - —FH, BT HHEE) EF g R
AECPFHESAEII H22H ZRXWEEIEZLR L Ak
©vY R — Gt - By 752, R —) (PN
AL CP204E7 H29H  EBEEZRES I0JES|
@R BRGEE - Karsl, & B PRI PNES
A P24 5 0 7H ZRXGEIEZ L JUH
OB GIEHE - 7y 7%, PEREE—) WIRE &b ERHEEALLE > 5 —
AZPH64E12A1H HEMMBEERS RNl
QIR GERE - R HEN, R AAT) IR EbHEEE Y Y —
AZ PR IGAEINLH21H REAKGEHER L Ju

4) ZANOZHE - BINIDOWT

O HAKZBISHT 2B P OXBEMADIIIONT

BAEOKMNOLE MM TH 050, Wik 2BHNH 59 LBKWHTOXBEMAT 2 LEDP D
BT llh. IERLBHOSLH NS H2HAROEEZIK 325 HMT, KO HANIERIF
KREBHANE T HRERO LD IEBE (TR THROTD 2B T52 L, BIUOLEEKHMPOXEMN AL
DV TOMMZHNIZRT 5 2 LA S h, ABFEZTREINL.

344  HANRIEA L &3 Vol. 25, No. 2, 2016



BT74% BELE—BEH EXBNHAREHETLIHAL, HESTREROONL IEL LN R ITH
3, BEHHTR OB EMAT LULER D 5.
SEE IR O &AW T OMIAL
B14%  BERUHTORBREREFLT 2561, BASKERAPMTEOTEIC L VYT LM%
FREFRIIRBT 2 LEIH 5.
RIS NZBRONEDS, BEXICBVTCIEN2HE L #0 S NIUZBENE R oS B A%
Bahz, 22LZ0WATH, DaHios BRHICE W CHITHERE 2 26 SN IcES
BORME A HIIZZDFIZONTIREDPDIZS> TWAT HLEND S,
@ A&H - BEHOBEIIOWT
KEOBN, KBEBIN, FAXZBOBSYMOERL ELWEICT 572010 3ASH EBEHEHE
LTBLULENHLE VW) 2D, [ARH - BEHICEHTA2MAIIE LTULTo#E LT, KN
BRLYT 5 Z e S AUKRR Nz, o, DESMIETHASPRETIZHBERREIRESN, Ih
IZOWTH KRR I N
A&H - BEHICET 200
£1% ARIIOVTRFRF—LR=VIIH ZPTED AR HAFE L FAH SN/ AESBMNA OHIGE
(ZE¥—TW) B FHERICEEL-HEDL > TARHLET 5.
B2% BRAOVTIIFARF—LR—VIZHLMEOBKIMEFHRIRIB L 2T RS %W,
BEEPRN SNIEOFEMEROBFEHE L > THAHE T 5.
® Bh&HIIOWT
FROWMHIRRLHED2DI2, BMARHEOHE, TOHRBLMERICOVTHEIZL, 4%, BHEEO
Wincgos bl Lz, SMoBE 1052 ROL )AL (TR THROETHI L, BIXUOTBEYAH
DFH L HER (M) JZCRT B 2 EANFHEM S, KBHERATRRIN.
F104% BIWSHEIARZOFEXRDTL2MAFEHAEE L, Z0#E L HEICOW IR T
5. WENLEFHE 2 OB E1HT,
BB B o L (NBD) -
B4k UESHNCEDLRBEMDRITINER S 2.
24 HMASBIUHEBESOBEIZET LTSRS R0,
B34 FWERFTHF—N—L LTHETES. ZELESHE IRV,
BA4%k FREBEOFMEZZTLIENTES,
B5% BRGREDEBLERENTES.
B6% FrFarkIf—nLlTiut I -0 EOEER LAAGTE .
BT FRBRENOBRPLAANTE L.
AP BT TR 28 4F 11 H 30 H X Y ftif7§ 5.
5) B Fl— AL R ANDRATIZOWT
EMEDO X ) v b LTHARWBHZNET 228, ZRICK) SFSERME (REL ORED &0 T0)
PV R T R LR H L, —J, TAY Y M LTREDPP»HZ L, EFMEVFES TEL
WZ E R ENHHENT, SHROIEMTERS ) FERRE PO E LTHER L &b M (FEE L

B
[N}
»

H AN REIEAM L2 28RS Vol. 25, No. 2, 2016 345



DEE, BHORKD Y, BROIEEBED 2 L) 2i#D, HUND L) THIUDREEZEDO FHIH
HIAATWL SRS NIz. T2, TR, FHEREEOBRO L I TIwRIZonTHEDS
WVETHHH) LOBERIH I N
3. WAMEIZR (5530 MR FK 31 4F) ol
PEEERLE L ) BRBONR ) N ) 7= g VRO NmFE DR S, REHSTRE SN
4. BEZMN - B HERIIOWT
I FROZBHEOMEI T2, B UCOBBAHRE, &7 ARMFE, ¥y RHbEOR FHihkt
AYHERE SRR S N
5. Eofth

DIERETSRE LD 2016 4£435H2 100 51, AR XY 2017 4F45HT 100 JH O, Zhehasft s
WhEwiz IRSofviEE LT, BAREELSOFENDPORMTHL2FBERO PC EXBEHY 7 b
DEFAKRA I NI

DT VI vF T 7 —=<th 50 NF-1 1T 5 EEEZEIc oW T
RS X ) BEOFRARBEIC O W TR S N7z, WAL OB IR LT NF-1 058 H 55 R0 15 5% B & o e ff
D L7z, FTHIREZ AT S NF-1IEF O HARE G EM) ICHT 27— ML wEWH) T ETH
D, 2017 4E 8 H % HAZIZ 20 BIREEEDKIECTH 5. FTathfges & L TH&I2 600 1, 7 — & W g bt
ZAT) 72ODOHINRY F—=~OF L LT 1100 FHAGEFEERTWwEE W) 2L Tho 7.
ABMEZOHFHRL LT, FROMHRID SIS MG L2VEERTH L 05, FEMELFREOH
BRTHHDT, MmHEMBIL, COLOBIMPSHEELMADLETH L LRI N 4% WMHEEZER
THEH 2D L L L HIC, HZICCOIEREED LV IZZNEGOENERE R EORVT L HEICAR
THEL, TNOOMENZ ) 73N L) THNEREDHMTHED T Z L E L.

3)REDCap DWW T
EHHEEL)VF LYy =25 71 L LTRE L H2SHBFEOKRBEET XY ERE, 2505
B ZED TV B BEHIED T — ¥ EB Y 27 4 LT, KWAiZ K% REDCap O 2 M5t L T
Wbl TVLIZIF YT 7 =305 ORINIETDH FMARIZ REDCap OEH MG ShTBY, Zh
5% FLFAMETTELRVPRE L TWE I e MBS REFHSE L L CTIE REDCap I
DWW CIEHTN & a2 #E0 B X 5 K L7248, Zathize L ORI EOBMEIZ O W TEIAPI L 2 5w
E)EEDLETHS ) LiFwsh.

4) Hes O YRR ) i 2 SO S INEALH IOV T
e CNEEMER B IR EXEOSIMEER L LT, REIFEFEE S h, Klshi

346  HA/NRAREA R &3 Vol. 25, No. 2, 2016



1%

52 5

56 5
LENIES

%8 4

105

115

125

HAVNEEIE R & 2

B FEzoZEx GO, lkZFoHMIC

R1E & A K BT B Ao 72 &
A L3 H AR /NI 41 B 22 25 (Japanese 2. —~EAHBKE RSBV HAREAGL
Pediatric Orthopaedic Association) & #19%. TAHYAI, BEXKIIBWTREZ 2T
AREE, HEREAB=THTHLE W2 HLUFEND 5.

CREHBSCHIXAAE 2 T H 40 % 8 77) 12 <.
F4E RE - FFRERUVZEE

R2E HMRUEX W13% KOl KOWEEEUHEEEE
AREF/NBBIENE O EFERZX D, (ODH|HEE 1%
b o THEM OIRFL & /NT O fdeFfe & fRAEEAELC QEHFEE 1%
5T HIELHHBETS. 3)HHE 10U EIADNZEEE TS
A&, WSRO HMZEERT L 720I2KOTF WDWEFR 2%
¥Ex1T. (B5)FF#EE 6040l L
(DA%, HEHA L OB A OB 144 MHEEIHFASICBOCHFEO RIS L )R
(2) BEBIRE, MEZE0%AT 5.
(3) AL 21T/ E 0 S B B o> T B R /N AT 2. RIBHEIMHFEAOTD)SHHEENIEL L,
NEHIBIZ DO W TR T 5 720 DIGE) HHEATHENT S.
(4) WF7E D325 K O A > F it 3. B - BHEFRRoh L% E 2 %D
BV EFH IR OEKE LoHEEIc X B TEBDL, Sk
(6) EIH D FERIE & Dt & i KB WTKEL, BEITHETS.
(7) E B9 ) D Hi At 4. FFEEZ, PUSED AHHNHEY, —#%
(8) Ffi, LFERHIE SBoORPLEE 24D EOHME 15T
FYEAEITI0H T HICHE Y, B4EIH 30 PEHEATEBL, FHAKICBVTAR
HIZ#5. L, BECHET 5.

155 HMHIEAREIAZZARL, KFBEHIGL, HHE
KL TAZOFEOIITEZH .

FIE = B 2. FIBE A 2 R L, A
. ! -+ i = s y -+ L

R, AN, HEAN BHEERY B BITCE % 7o 2oy B 22 DTS
B s H A b > T . 21 5.
s EIE, AA0 H S ER T 5 3 FANZELR A A MR L, AL 07
2. A A TR 5.
MRS, NEETAVERE O TR 1 A 4 AR A O O A R
A L, 2oAR0MlE S k0w E L 5 FEEILHRAATHEL, KAmEo
rET, MEAORE LY, FREAOR ey TR 2 Tk 5

T, BADKBERLDET S, W64 ADENIZEM S 1 LBk A OB ]
DAL, KBTI 0 S - T B L W34, R M E T L, 4Rl
L, hokaoilid o g e Lrgc, ik 65 HEACHE L7 0 DO R DR & % T b
KOEKB B DET 5. 5. 7277 LI EIZD W TIE o B AR
B HIE, AR, SMEAZRLORIA 65 AT & L, 67 fRICHE L 7o % [ BLRE O
HEd2. EaHE K20 HE: BT DOBETTLET S,

BERILALC, PRI DR S & 02 5. FFFA DN RIS A OFA A
LSO A AT BB 5, BRIAHE DBHE 1M 6IEE L, FHEA LT 7
AOFELEDT S EA L ERIEE L, W 727E LRk E O AR R 65 3 12
B N P SN LA MR OBR AT TE S 5.
FRb R 2 RO AT, MYA TR P2 LB 3 7213 R 2 13 2 OfT
DR DN B BTN D Wb, SFEkE Rk 2.

S aE, WHARE R ARSI, B W18 RBABEGORD, HICEnsERAE
MMEDXBEEZMA LTI S v, 58 <.

2o TR 2. 2. BAAROWRELE, MiATHIL
S NS EWF 5.

DBEXOFEEZAXIFHRICH L7z L &
(2) &% % 3L LWL L &

H AN REETEA L 22 2083 Vol. 25, No. 2, 2016 347



H5185

195

45205

#5215

B5E & &

HEHSE, HE, ICEDLZARE, kA

ERORERIZE > TR S, BERED W

FUIOLUEHECNZHEL, EREE2HD L.

R LERD L VIIEFZRHFSERE

D 35D 1 YEISEFEAHETREHEE

RLUTCHFEOPELZGE RSN 213, #

HEWX, ZOEREH-7H25 30 HUW

WCHEEZREL 2T IE RS 2w,

2. ST SR O @ AN L
U, EEEBH &I L ENT
ER AN

3. MELSOETRIZ, ZOLACHNEDOED
WHLLETRE, EFErBR MBS
SR E OB\ E D o> THL, WHH
BoOWL, MEOWRTLEIAHICLS.

4. BEPHEZOPHEO AN TH 5 HIHIC
DWVWTIREZ LA ITBWT, L
BIZOEHEWRITIMDBLZEDTE HHE
SN O 4 B ASEH S BRI RSk IS
LY REOBEEFRE L2L &1, 4
WRZWRTLEOHIEZOYEID -
72bDERRT.

A SREEIRBERI I EHET

. TR LHFEEF IIEESLE LB

L&, FAEEFRRE O 1/3 DL ED S T

BN LCHRBH 72 X1E, HERIL, £

DGR B o 72 HH 5 30 H LI R

HEAZPELZTNIE RS R,

2. B ADHEEIHEREN A EZHD 5.

3. AR ABTE D 350 2 M
BHE LT Zo@E2E X, #ik
TLIENRTERW, 2720, BERE
bo T EALT.

4., FHBESOBEFIZ, ZoOESIINEOE
OB B ERE, HWEHEOEEE
boTPL, WHEHBOKRKZ, HEOU
THLEIAHICLD.

EHRAIZEL M E T 5. HERIIAMES

P Z2FEL, ROFHIZOXHWEL,

KBEZIT 2T IUE R bR,

(1) FEHE K PSR EIC DO W T OFIHE

(2) HEEFHM L PP HIZDO W TOFHT

(3) Wi H 8 OV B FI2 D W T O I

(4) 72, HEOEBICHEYT 5 EEFIET,
HHEBIBWTLE L R 53

2. BB AEILEIZC U CHHFAELSINLE
BT 5.

3. BEDERITIFEEENINEEHED 5.

FOE FWER
FMERICERR, KNEGREROCKRKMEEZ
<.

2. &R, KRR ORISR, &E,
EEHOM P SBHERICB W TEINL,

348 HA/NRIREAFL &M Vol. 25, No. 2, 2016

TFHEBRIIBWTAREL, BEICHET
5.

3. ARRBALZOKAEEZ LWL LIEITES
2, BERELZ#ENLIEIITELZVLD
L9 5.

4, BZEOFENIEERB S NEDEME LK
TOBAPLRNEMEZERTORET
L3 5.

5. KRITFMESZHMLIEET S,

6. FMESOWHIZZI N Z BT 24EED
AENINZFRET S,

224 FIMERICB HIHEREE L, HEEEEZE
OT, FHlE LT &H, #F&E, DY
&SR, ®BEH, AEASHICRS, SEHTR
WHDZEMESNOBINE, SEOF L
WEZSIMBOMAE LEE T 5.

BTE ZEE
234 AR 13 H AR/ I AR 22 45 M G (The
Journal of Japanese Pediatric Orthopaedic
Association) #3847 L, &EICEAT 5. 2
KEEOFAITIFEAIE L CASDRRICTEIT L
LbOrT 5.
2. FRERICEC R R 28, LA
HaemoFEAE LTHRBIZHES. 2408
NOBFHEIIINED 5.

ES8E SHOXEE
245 AREHNE, HEXROFFHRESRICBWT, B
Hae b HESHRE D 350 2 DL E RO
HED 3502 U EOMIRERT, BETK
REB/BZINILEEST L ENTERN

FIFE @ Al

254  ZOXAMATIZOWTORASIZHFALS T
BB AOBIIC X D PNCED S, T B
Hw T D 72D OHMAISHIZFFEEDED D
bDLT 5.

BE A ARL&HENE, P24 11 A 16 H A 5 Mifr
5. CEB 8411 H 29 HEiE) (K 15 4
11 A 22 HegiE) (PR 234 12 A 9 HekET)
(PR 24 48 11 H 30 HekET) Pk 25 4E 11
H 9 HeEl) CER% 26 4 11 H 28 HekE]) (GF
B 28 4E 12 A 2 HkED)

SRIRETICH S @S E

SERE 15 4E 11 A 22 H O S HISIERF ICFEAT R o B
UHEEE I, CoE SNt TR SN
HETD.

FFRB O - BEMIEICEEY 2RR1
14 ZoBE, HANUEESE S 2 S



54 5

555

86 5

o

87 5%

45

M4E4THOEDIIHTE, FEBOED -

BRI 3 2 HIHIZ DO WTED S,

ST BN RSB L CHERR TR <,

ARFECTHMAICIGHE L, 5% - SR - Rtk

BT AIREN R ERET .

R OIS 1355 HOEDIZ X

D60 EET S FRIZ—HEBHD

10% AN & § 5.

FEEE ORI ARG 16 52 HOEDIZ X

5.

B OMY 2R T LS TS 505 %A

ERRBET AT, FLERAIC X B Gk

HTAZZ, FESINRITIER SR,

2. BHEMBEEAOILEIIFFHRE TH S 64E
Mz, RFETHRET L0 GLREYE - &
BUHME#EZ &) b L TR % R
L, &2WI/NEEENRHCET 2%
% RN RE - A Sy - AR S TRISCIB R -
E - BEHLEOMYBED DL L E L,
PR\ TR T 5.

FEETHL L EHET AL, AAN

HHERICHmCTHLEA.

FHEBIIUTOVWTALORAC,

AT 5.

(D &oZEEF LRSS (2) Fi
B2 34kt LTRIE L. 7272
LAHIE OB AH 5 I ICIEHMERICL S
BAMEOREEZZTFTHZENTED,

COBANZED D % L, Eii b2 BT 5

P, ZOMEBRZOEDDL L IAHITL

5.

ZoOMHIOLIEIE, RS, FFREEROHEY

BTREOKRRBZLELT L.

T DB

BLHI

COHNNE, HANRER/E S S0

17 51K, THEICHT ALK - #E

EIZOWTEDD.

REEZOMNIIKRDOELY T 5.

. WBEESR  KBHTO-00FEDD
DELTHREENSLDH D,

2. FHIRES  fBHIIT LN o E LR L
WL B 72 O RFBRIGICERE S b b 0.

HEBASOME - GBI, HEREF 3R

FHIXD LoOBREHWEZPFL2IREIC X

N, MEAZOHEERCRET 5.

2. BWERHEOHKE X, HFEETZIIHSF
DORFEH - BIMSZH LoREICX
D, MEXOBERTRET S, 72720
HHRIIZHENMNTH > TDHWZE
WL DIZOWTIIHIAESOFHE LR T
BRI A ENRNTEX 5.

ZRASOFABLIUORARER, HIARORE

WC&D, HHEATHRL, BRI L. ZHE

FFFEH O 58T 5.

2. HFERAKICF 14D LOHEZEL L

58 4

il

LS
525
EIRES
84 5
55 5
556 5

EAVIES

58 4

gl

LA BREKZIETALIHFED I B
1% #ESHRE L, RASEHTAL
DTS ERCT R OLE % & 5. HLH
HIIHELSTEBELERET S, ZHER
HMHEAHET LI LN TES.

3. BERICRZEROBAICLIVHAIEZRE
FELZENTES.

ZEABIIIHYLHES X ORH EOKIEIC X

DHEXOHRLZBRT, 24DHADT P4

H—, RO 24 VNOEERET KN4 F—%E

LT ENTES.

4. FERIFAELT2OoO0FREADER
FEZ2FETHIEIITER .

5 THOMHNI3FE L LHLA T 2.
7oL 6 FEERMZ B T LITTE R,
L2 LEBEY R F 23R T8I
MEELCRARICMIET A Z LI 5
ZkEl, Zo¥s, BERMREZOM
W% 64EFTLETS.

6. REIZIET L ITHEBERLNEE 5.

7. T ENAF =iz 1 DA E L, F
£ 2 W5 2o,

THEX, HHESHPSHEH S N-HIHIION

T, MEIOEMAIHERL, ToMEETH

HEIWEH LTI R S 22w,

THEE, TEBABROBEEDHE L2

WTEFENE, BT LB TERVL,

2. RASO#IIE, HEZRED 35020
o2 ELELT S,

ZOBANIE DO % L, FEhi it ZET S

HIEHE, TOWEHMEZOEDL L IAHITX

5.

ZoBRAoIEIX, BHFEE, FRESORE

BTREDKRBEVLELT L.

ZOHABERIEE OB EAR (REAR Y

S EZoRM Yy BRBIRLbDET

5.

BA/NERBEARESSERA

ZOMIHNZ, SHIE 11 SRICHo X, S|
B3 2 HIEICOWTED S.

— A BOSBERITER 10000 HE T 5.
LB OKTIIERF 6000 HET 5.
NEANSBOSBIIINZ0ERT 5.
Bh&E B OSBIZ4ESH 50,000 UL EE 3 5.
STE, UEHEEICREEWMA L2 IR
57w,

BEL—HEEH, EXEPHARENET
LA, HESTRDOLNLIEL R HHN
g, BEUMbh oS EEWAT L LE
Wb,

ZoBAOLIEIZ, BFE, SFRESOMWE
BRTREDRABZVLEELT S,

Pk 28 4 12 H 2 HELET

H AN REIEAM L2 28RS Vol. 25, No. 2, 2016 349



BBEPOZEMA IOV TOMAY

815

52 %

BEMEFROSBRGREMLT 261,
AEEZERADEER— LNR—JZHBAED
B & DAY S 2 B & S G RIS
THULEND L.

P SN A-HRONED, BHEXICBVWTIE
WP & SRS o & E)S
RIS, 7272 LZ0ATH, DEios
HIFIZB W TS % 26T S 7z e
ESTRORMPAR DD IUEZEDHITDONTIE
ENDIFTH> THAT BN D 5.

AMENE PR 28 45 12 H 2 H X 0 KT 5.

15
82 5%

835

350

BB ORE LERE (RR)

MBI ED 5 X B MO 2 T X 5
R,

HEAB LR E S OB E ST L dh
X7 5 2w,

FERICF THF—N—L LTHETE 5.

HA/NRIER SR 2 23RS Vol. 25, No. 2, 2016

54 %
55 4
56 5

EAVIES

72 LIEEHE .

FRREOFM B ZTH T ENTE L.

SR EOBERLIEDTE 5.
FrFarkifr— TR IF—DH
fie - MEOBELXH LARNTE .
FRWINENOBELH LIAKR D TE 5.

ARNBUS TR 28 4 12 J] 2 H & ) JE{T5 5.

RIS

5245

A=H - EB=RICEEY 2 Al

AZIZDOWTIEHEER— L R—=VIZH DIE
D AE IR X MBS N7 EESE WA DFEIL
FEEY—T)DPHERICHEL-HE D -
TAZHET S,
BEWZOWTIZFAEFT—LRXR—=VIZH HE
OBREZREFBERCRBLAZ2TNWER S %
V. BETRDIEH S NAEOFME A OB H
Lo THEHET 5.

AMIHNZ PR 28 4E 12 H 2 H X D [iA75 %.



BARNEEBEAPZBEEIRTRRE

1. w0 EFH, LFF T HARNERE

NEEEDERBETHAHZ & (WERELDRD
La Rk ).

2. FSCEMICFE 721d e e L, FHIIS RIS

KODDET L. WG XOFNERIZ, HA/N
BTN RSB T 5. HA/NBEIE VR4
MWL E T Y8 VIERCD R — A R—T
TORMLGE)ELTHMAT 2S00 5. G
(FESCRE) ~NOFERFICIE, WMEZTHKICHE LT
WAL UEND 5.

3. MIES A P uR—Y, BER ORI, Ik
MoHWL, K, &£ »5%5.

D& A4 R R=IIZDONT

UTFDObOZERLT.

AU, HAREE L WEE TR 9 5 (EERE
LT HAREEAXEF LHNEORERTH S 2
).

X HARGE L WEE TR 5.

FriE bR« HARGE &L G CHEd 9 5. ol
) BHEZOHEERT

F—7— F 5PN, HARGE & HEECOR
5.

MG BMER S, T, EEifF S, FAX
F5, email K.

DFERIZONWT

LEOHKRTHM, X4 - P KA Kawdssb
W5 XD ISR T 5.

W5z M5 ZENTELDIZEBORT 3N
UEEHShAEAEEL, mOUICEARVERD
i, FEENPNICHE 5 %2 REER L 2 [\ H LLRERg 5 % 5
T 5. BARNVOFER % AEH T & B Hg5 135512
HHENTVE LD (I, MRI & L) ICHRS.

ORISR L D6

FICER (400 FLWN) ZHH3 5.

Q@ISR L DY

Y FE R (200 FELN) 23R 5.
3)ARLITDNWT
ARIEFL, % - ik, wR BR, W
S b, RHIZH 725 T, BXOHF TR W
ERED RSV, BERIIHERLORL VKL T

CEEE 34E 6 )7 28 HifilsE)
CERE 23 4E 5 10 HEsE)
CEi% 24 4212 H 12 BdsE)
CPEL254E 11 H 9 HEkED)
CER 27 4E12 3 6 HEED)

37 L, HoNERPIVPITHRISHE T2 2
Z B H T 5.

BT v, R EAE CGS H
2 C, m,cm, 1, dl, kg mg & &35, EHHIZ
—fml L, LEILUTHMEEZIERLT 5. %
WAIIE MG TR L, St P & 3590
WIBRLT 2. W52 Wb 2 e TE DI,
R —HEER 3P s b6 &
L, wANIAEAAOVTRER, FEIMAICIE 5 % 5L
L 2 [ HPRENg 5 2§ 5. AV OFRIR%
FIHTE DM ZIIFICEITENR TV S H o (I,
MRI 7 £)IZBR 5.

OSCRRL D Y56

BE X, 207 x 20 T O R HMIRE T, KL
E RO AR E 15 N E T 5.

LIEER, Fiomoh v, FHET R IEEE 35,
PR H AN AR RRE, HAREYS
P RS CHEIL 3 2. AL EREIZ T 2 72103
LU, FER LA WALERE R N4 7 SRR
D &5 BNV T RNF). A FHFEREITEH
ENDLOMNEOHALRE)DARET S,

@ISR L DA

A4, ¥ TNV A=A Century, 11 K4~ b
T, AL EXOAEET 12BN E T 5.

D, #IZDOWT

K, RIZAEFTI0MUANE 5 B EIZHW
LNTWAHH, £4% 1HMEHKZD). RIEILT,
BB OATIER T 5. T i), KLk
WA AT 28 E T 5. X, KT LITEEZ T,
KNZIEHHL 2T 5. M, RIFEHZD 0L L,
XX jpeg T, 300dpi FALWK (K 9 x 13 cm) F2RE
DY ARET D, I —IEBRBFHAMLT S,

RIITELZFZ VDT 74 VKT S
P

5) LHERIZ DWW T

FHIE LCARXHRICEIH SNz 0T, 104
PDWNET 5. RERIIFRIEELDOT VT 77X b
EE L, F—FBEOLEIIHEIRE TS, R
WEHFTEZMFITTHRAET LS. FHEXIIHNETL
L, 44U M35, etalle 35,

A OBWEIT AN O A FVvy, JEsCEEE

H AN REIEAM L2 28RS Vol. 25, No. 2, 2016 351



Index Medicus {259 .
R & T RCISAR T,

(1)

1) Aronson DD, Zak PJ, Lee CL et al : Posterior
transfer of the adductors in children who
have cerebral palsy. A long term study. J
Bone Joint Surg 73-A : 59-65, 1991.

2) Kruse RW, Bowen JR, Heinhoff S : Oblique
tibial osteotomy in the correction of tibial de-
formity in children. J Pediatr Orthop 9:
476-482, 1989.

3) Ogden JA : The uniqueness of growing
bone. In Fractures in Children(Rockwood
CA et al edt), Lippincott, Philadelphia, 1-86,
1972.

4) Schuler P, Rossak K : Sonographische Ver-
lauf-skontrollen von Hiftreifungsstorungen.
Z Orthop 122 : 136-141, 1984.

5) Tachdjian MO : Pediatric Orthopedics, Saun-
ders. Philadelphia, 769-856, 1972.

6) W)I—Ng, JSEEE, WEA AEZ»  HER
SRS % R R Y TR v P SHART O TR R R
H/h#E455E 15 1 50-54, 2006.

7) FHISE= R ENE. BRREISMER: (R
PPEEE I M) 7 %, hAMES AL, BT, 837-
859, 1988.

6)F = v 7HRKIIDNT
M DOREKEEZ 720, FERix T Lo LRI

F v 7 ROEHEZHRTZ I L.

312 senior author 25\ 2 ¥ & 3B % %2

J-ETEAEDL S, B L DIEMTS S

E(Fzvr7RIE F=—2R=IUDPS5DFT

352 HA/NRIEA L &M Vol. 25, No. 2, 2016

O— Feiwiza e—).

4. GRS R LI IR 5. 3G,
RESHPBRIEZE RN T BIGHED1H L. TOEM
BHRBEOAB LT 5.

5. MENEW A S DFIA - BRI O WTIE, J5
Wt B & EEHEOHHEVPLETH L. TOF
HEMRLI L.

6. MEMIFLEIZDONWT

AiElICER SN e b2RRETLTRTORK
IR, ANV UFEEEETFLEDOTHS
L. BEOKH, A=Y, EEAH, Wk
TOREFS, TiMiH, ARHZE, BEolz
ZHREE T AMMELRL Td kR bR, HRE
FINWFE b UM OFEEFICAEZLTnDE S
& BIERE I LTI, EEBRDU RO
I > b0 TH D L.

7. WX OB IIMERZAETEEALIET S
NEDOETIED 5 VITHZELERDDLZ LD 5.

8. |IEHIMI Y LEA) 4 HF TR, Th
2L FOEBEZRAME TS, MY Lk
230 @ PDF (3R TR & 5 285, HIiEEH
FEHAML T 5. BEEIRESN AR, 38%T 5.

9. BRI

Befalx, BANRIEIEHRI A v T4 V8
VAT ADFNEIZHEN AT 2T .

T 113-0033 W REAR SO X AHE 2-40-8

TH © 2 B
H AN RS - 2 5 R
G 03(5803)-7071
FAX 03(5803)-7072
URL : http : //www.jpoa.org/



HANRBEEA RS SRR &
CPI% 28 4252 12 ABE) (O RRE)
UEIERE)
EffEESR HUHEE: DERE
Os  Hewg  “FR%E M AR W —F H KB /K HIL B
o R K =8 Kk HNH RE
B AEEFER 7 B4 =) I B (R T RN A —)
FEl5 1E— (7 F2XA =) e R (7 RN H—)
YEWEZRESs HUER: & &
Ofinge  # ik g ORI MR A Fwm ki B B B4
S f e T PR - SIRESET W WA
R w7 AL HF—=) e FL(7 R34 =)
CVFEyy -2y 7T RRE HLEE QLA
Odel#y Ik —F HX Ky Hitt &7 38 Ak % WE T
Y OMME M A M R R BeC(T FoNxA )
Mtk (7 RN —)
REZES  HYESE  ETHEE
ONTH  RES  hk H— S W4 =k A = i K s
M OEE I o HTEE W A kA B B PROBE
b B K RE #E MUE RKE e e
FINE—RR (7 FNA =)
FehHEES HYEER EEE—
Opgle H— M 5K Jim HZ W —88 & R e B
Ml B g AT (R s aERFEEEE) HH BE(T P ¥-)
#HeRRZEs  HLEE T
O#I —88 ik ¥ PN BT MR EZ 0 SR e A ARHE
FIH  J5E (T BN =)
LZEESs  HLEE FEEE
Okl Ak PHf %R & Fwm fal [\ = X
AR-—VEES  {BHEE: BHPEC
Omrr B~ W #hF gkl s sl B ORH KRR &
WA e A EEWERT SA4F-) Bl RIERT XA H—)
W B2 (7 KL H—)
AREZESR HUEE:-FAX
O—F HX fhE MH— & #0 fRr5E3 i R SR
AR AW RB
MBEES  HUER: RRTH
OmA <piE b W 5% ma & Mo K H T —%
A AT KRB (T RN )
RIERES~HNEE  BEESL
OfMH  ARdE /AR 8% Ml B/ WTH R SHEERH4 S

H AN REIEAM L2 28RS Vol. 25, No. 2, 2016 353



DR
R A
Baiie 3 T8
o W
B il
RN R
BIE At
21 %

WE
i

LI 2
HIBIH R
#oOF3

BO#H

FREEARE

354  HA/NRIREAFL &M Vol. 25, No. 2, 2016

HAV/NERIE R &

jilhd

PR J5e
A BRIk
AN I
Ak e
oA %
@il AEW
A H K
I HsE

BRAE - H—
a4 N
AT Sl
Al 5
Fehs =l
AN
ETAR=S

e T
o REE
UISE I 3
W
HiH HEf
R Hl

 EL—RE (5 28 [ &%)
FIHT AR (5 29 &%)

S S ¢
Ik B
BTEAR
W
WA K
w0 TRk
wRE K
= Bk

RH R—
AN
g &
HE HS
e % B
ZVAS N 5
0 B

—H HX
& HB
R M
MREe 3%

H
LN
FERE~
W5
HR
B
[AVIN
HIEN

Elattis

mp

HTH

FEHE - WHRR - REB X OFHRE

QIPS
ik
R

ISR

iti—

NS 3
EREYPS

freitk
g
I
LI

w1

X
IS
(7

[N
eI
G|

LI IN
T
B
HA:

W=

5
a0
% i
i
T2
el

|

HB

4 JE

3

PR 28 4 12 A BUE



gz
N A
Bl i IPN
HTER i
N i
woH #F
BEEE  H—
TH Hw
RO
B — 1B
eI S/
Tk R
BPL1 HES
1] -
IEID S
=8 K
I A
A 55

U
—H HX
¥ A
M
W% IHE
«h HE
N 5
& [ GSToe
AR —
NSEOIEAE
B AT
e 3
e P
EiE HiF
HiHr Hef
rG &=
g P
K EE
HEE &K
WTH  JGBER
Ml T
oA B
A HBME

=
E

hig
JE—
M
3

i
SCHI

B 7

=
B

&)

o+ O oy 0

B LR T E S
|
=

H

7 W
KA
it—
Rz

5

A=
hffe s
ol
A EAT
I HE
—Rf
[AZ/NIIS
73 1%
Wr Bz
i e

B EE S
CERE

i b g
N
Wk Hiv
KB R
R e
[LESN=0IN
=[ i
WE g
7 F ik
ANE HRR
- SCI S1y
S H M
EST g
e LB —
T —R
i Bh
=R AR
Mk & &
B WE
NI
ARB R
i CI I}

H AN REIEA L2 28RS Vol. 25, No. 2, 2016 355

it 28 STl ]
FdE aid
TH OB
RE Hl
wE OER
- fEE
e
& HB
AN W
®ik BT
it A% M
& A
A
el
TR
A
[N
hil 11
i e
=T
Bk A
AR

| g

> & mm ooy H R

HOH A



K 28 4F 12 H BUE

ZHE gt
% B P
515
TR
R
KAy
fi] 2
Bl

{HER
NI —
i
EHA
s
Al
iz
T

HTEE i

VK
]

7R -

KA
-
i

]
(U
#wiE
Ji 3
|

E il
o
N
]H

MENETZ E S ERRE > 5 —  BRIRHET R

DEEERBEEBET Y 5y — EHRE

NV NS PR S R S P R RS €S

R ARV 8%

BIIRSFAERAAR B B

FOUERE R B R A =kt BRI R B

Rl AL 2 &b EREALE v ¥ —  BRARHERER

FE S B R E R £ > 7 —  BIEARHE R

ok ORI AR RS2 PR AR R BT AV BB RE 1 A 2 5 R

IR Z S ke UNEY T -3 a VR ERARHTE

ENLHE EREIIZE Y v ¥ —  BRAFHER

BERSNEES R v 5 —  ERAVERR IR R

I RIS A EA R Z &b AL v — TR

RIEERERSE BIRHVE

RS BIRHVRHERR

ENLRPEREREIUE C &b L BE OBty ¥ — NEEEARIER

HiGER R L b EF E b EH L v & —/NEBIEIRHERER

FESZRCH R ZE £ v & — s - B aR BV R
(735 H)

356 HA/NRAREAFL &3 Vol. 25, No. 2, 2016



5 28 A A/ NEBEAPZIFMEIOBHMS €

WP 29412 H 7 HOK) -8 H ()

Y WETIHRTNV GREHEHTEX)

FormnE B (E RIS E N BN E R v v — gy - SEEEEREAERE )
— HEHORE —Z b oRERE LR L—
R— L= ! http://jpoa2017.jp/
RSN PR 2946 H 19 H(H)~ 8 A 11 H (%)
R 0 T 160-8582  HUARHTIE XS NS 35 B FE K SR AT AVEL
HHBIAL - T 143-0006  HEHECKHXSEANS 5-1-1 Hhli&stt Y~ b vy —F T aF e LA
MICE 38

S

Difte -
12 71 8 H (%) Ftk % 16 10l H ARFLAY R M A 7E 2
RE BT (RERBRT)
12 39 H () 45 29 Il H ATV RF - 2 R s A F 7e &%
SR CPRBRE (S ERINERERYE > 5 —)

“KPOS (BE/NREMARIFESR) —TPOS (BENREEIRIZS
—JPOA (HAE/NREHNFIFS) Exchange Fellowship”
[Sf] FMEEDRA Y —FRMC, REFHELRAY —E 1 ZIWONE. REFEL F200HTLD
FOWBICB LTS TP SN 5.
8 27 OIE &S
(57 i)
BARIIRE 2B 5 HIF-1 R A 7 — a4 F 2 6 I~V 7 2T BT 2 R RO ERT Th 5

Hypoxia-inducible factor-1 dependent interleukin-6 activation in articular chondrocytes as a mechanism for

the initiation of hip synovitis following ischemic osteonecrosis of the femoral head
iR ERYAR R s X 5 A M sEar
Dept. of Orthop. Surg., Fukuoka Children’s Hosp. Ryosuke Yamaguchi

Iwamoto-Fujii Ambassador FEZER

SERE 24 4F (2012 4F) ISR BT CRAME S 7255 23 M H A/NREE R A R R SARETA OLUNKRES
HPAZ) L0 HEEE LT190 T oFME 2T, AFEXOEBALICS K 'k E S 2B EEE e &y
THE% S N7z fellowship T3 o 2 ® fellowship (& H AA/NBEENEI E SO EBMLEB X CEBRE#Z B &
L. fellow 3% % 3 L CTHROE O/NAEETEAEL 2 50 ENC L D, FEYME D S J1 A2 WL < EBRAS T -
AHBRZ D 2 HWE 5,

ISFEREYD - SR 294E 10 A 31 H o

BB, WHEEFR—LR=IUPSBHVLET,

H AN REETEA R 22 203 Vol. 25, No. 2, 2016 357



HIFREESHSOBHSE
BAERMICBE T 5 BLEM
ANEETIR BRI O TR AR 1S L C SRR I, NG, I
FLLEORS, PEEWRO L, FREHRAC E-mal THH%D CESw, HARRERZ TR
AL HAREAEIE &7 E %08 L OOMERE S S RIRE A 206 (M) I B 2 L

EZOEMAIIER

O FEBEMOFE L (i, o450 R4S
@ mBoREL

@ Z oA

HA/NR IR 24 F % R E-mail : jpoa@jpoa.org
ZHE #HII—H

CHREESHSDEHMLE

WEBE#0D&3§ o

FRTEAR—LXR=—VOFEHMAHO-0, KEOFKIC WEB Bz B W LTBH F
3. BEIERR, ®aH, HERH, UHRB 1204095, TI4AAPERSNLTHET.
WEB IZBFkINF T &

- REAE, FERENy I FUN—, HRERTY) -7 1 7, AANBRBEIFESRY — 2 v

Ca X VIERICHET AT —F v 7V —FI2X B ) — A Y Ea X ViR~ = 2 7 VO &S

- NEHA AT
HEDWERICRD 9.

LBEAEOMEICL 2 FMEXOEZENORADBES R, FREOMEIC L) R ERE
52 EAEETT.

BEITBEEIAARNRBEIHBEEDOR— L R=VERE, RER=—V% 2 v 27 LTW2T
X WEB B0 HEA RSN TB ) £9

VD DIZEEHBENERINIVCEH I TV 6 57 2NEEF S EHEBFLUSND A —
W7 RLZADOKRTTY.

RO WEB B8 2 L WV BRFELTBY T

HBEEEREBHEOBTITO
F 7, HARNREEARI AT, REFFEEH TS L COLEREME ¥R —2X=TV0,
— DI A DHETELR=VIHEHRLTBY ¥
CHLEDTIHFER—LR=Y LO"BHAR KXY U hOTREDPTETT. KEFFIIZO
FREOMEHFOWH T NVIHMENTVD 6 75 ORAFSTY
ZEE HEEKR

358 HA/NRBARIEAFL &M Vol. 25, No. 2, 2016



LEHEst—E (ERRE)

BioMarin Pharmaceutical Japantkat &4t

L7 = ey s WA

B ]:]\D:_\777773E7’7\?~‘7 71:5‘%2—&/&\*:[:

HRASEE A v Y
PRSI SR IB R
PRA SIS AL

F Y UNRATNENL F 2T ) TIARAESH

A4 7Bt

A IR AR BT

HOYA Technosurgical ¥zt
> ) XA At

BRA SR RS

TVERA S

IR N BRIE A 2%

I —H A Xtk

KIEE ILERE MR A

T AT 7 ABBERRA LA

AR BRI
750« A A7 74 viRA&t
— =R et

HAA —7 4 V) =ttt
MRt v H AR Z BT
MSD# £

L e R Lk

W7 7=t &t

H AN B S8k U v
HRetz s A= 22T L
Rt 7o h—2F 1 v
PR E R AN 5= v i
W 7 AT 4 W RS
Yy 77 —<hAE&Ht
AL R A

TV F T 7 —ERSt
ARk

BRABHS =T - 281 v
Dryv— - NA A Xy P AR
MRt A B

MR AN B

VS E 175 eEs N

Wright Medical JapankkzX &+t
W47 L — AR A

HAN BB B2 25 BofilfElcd 72D £ L TiE, LEoEI LD
SR EEGD F L, ZICEATHILPL BIFET
HA/ N B2
PR EEAT



[EEEDI0F] R ER

HANBEEHAR AR R — L R—=2 T, REHAR-Y 2RI TE) £7,
Tregistered &8 ZUBITHHOWZLZITETOT, THHEDFIFEHIAAR T I,
(% Tregistered X8 DHIAA http://www.jpoa.org/ 67 7 A TEET)
ZHEHR—Y Tk, A 74 Yy CTaNIHATEET,
* X B (B0 &) O
* 2 BISHASTE (W55 - HEOAAHE)—MRLTE) ETOTIAMLEZI v,
#HE) : F—LR=COXALHICONT
B— L R=I % &Pk (registered) SN HF DO ARG L T F T,
F 7, BETHE R & B3 SRR (registered) SN/ STDATT,
KBAWEITIE, BB 2 B RO & (@554 - BT - Bi%5 TEL &
T B FAX &) 2L T E T,

IR LIAG  OANERIEARIESMEE (5 3D 3 AA/NERI ARl A 2 ARBIRE T 925,
KBHOTFICH BT VLT, FHEOGE LN BRZHRA T, ¥2F6
JigiEs H LA 223 0,

ASHLRAZR HHAZEZHREI NI, Fir(EEadikd), K4, EziEo b, $2
FHERETTEHLAAL 230 EFEIIC THIASHA, EEHLTLEI W),

BANREMSNRIZRHES Wik - AT HA/NRIERA R A
825 B 2 HpE AT
2016 £ 12 H 25 H #4T70© T 113-0033 HHARSCHTIX ASE 2-40-8 TH ¥ v 2 B

EiE (03)5803-7071
FAX (03)5803-7072
E-mail : jpoa @ jpoa.org

i 4, 500 F3 CAfkfiits 4,167 11 Bt 333 1)

URL : http : //www.jpoa.org/

VR - A ZSErIRlika &t
Printed in Japan T116-0013 HLTHRF )X VE H 2 8 5-9-8
FEAG (03)5604-7031 FAX (03)5604-7038

384



	表1_表紙
	表2_表紙
	(1)_本扉
	(2-3)_目次
	(4)_複写
	179-182_伊藤
	183-187_柏原
	188-189_渡邊
	190-194_菅原
	195-199_古橋
	200-203_渡邊
	204-207_田中
	208-211_藤井
	212-216_粟國
	217-221_鳥居
	222-225_米田
	226-230_都野田
	231-236_浜野
	237-241_森澤
	242-246_秋本
	247-250_小沼
	251-254_三島
	255-258_金城
	259-263_小川
	264-268_藤渕
	269-272_下園
	273-276_松岡
	277-280_岡野
	281-283_金城
	284-286_森山
	287-292_坂本
	293-298_岡
	299-304_池間
	305-309_阿南
	310-314_野村
	315-322_倉員
	323-326_藤田
	327-335_Non Vascularized
	336-346_議事録
	347-350_会則
	351-352_投稿規定
	353_各種委員会
	354-355_名誉,功労,役員名簿
	356_編集委員
	357_学術集会
	358_会員から
	359-383_広告
	384_奥付

