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HEHRESOR/M L T EFEOYEEDO AREEE LCPD lbFE0TF— ¥ 21572, Z
NS &R 29 4F B e E R R AR E IR AT EREREOE O T — % & e L
720

[58] 1) H4BEo 2013-2019 £ LCPD F24414 18.15.14.13.10.6.4 A & 4 L 25,
ZNLENE S ~ 10 ADOM Tz ) &K L7ze ARIBEEIL 1976 £ 156 N\ % TH
FT1Z 2016 4E 0 51 A F TR A L7225, #6012 LCPD i3 2013 4E D 268% £ T
IIEFRIBICEEIN L 720 2) 4> LCPD D ZAbid—Igk T 1980 40 532 A%
TESZRER 22 L 2016 421260 N & e o720 ARIBEHOZALIZ LCPD & 474
BT 1977 £ 7129 A\ % TH EUIC 2016 4F 12 1% 1588 A F Tig4d L 72. LCPD H.2 4 4
U T 1982 40 8.3% % THAIZ 2016 4F1d 38% TdH - 720

[F55m] @EN2Em e L 3o ARIBEOBAIZBEE L 72 LCPD E£ 0
L ROV FALD H VI AFBEATTIEREIC X B2 FEORN L BENRKE VN, —H,
NPT AR IRE O BAIIIZE SN Do 72D 2013 4F LLFE O 28070 A S 5E 5
BEWwz 5,
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BIRTH Do 8HEHEIEB O OEMIEZ K LT 7ze 10 B (2 E B o /2 1%
WD o 123 BN O TOX P TELELZLLEEDONZ) Th b, 125
B — OB FIEFR SR L 72720 N SN CURM I & e b ERBRE EIZR AL
LAV T ZIFOER 2 Bbd7, S HICBHEBZGICIRBRRM %720 72, FHEE
(ZITBERT, BEI L - BN FHRER ML, HERH. BAFICIEEIFEOZE
L& BTz BIEIRBIIFAL Tz, AR L. RO TEEII R EHIE S
TWAD, Oy F 2 7SI, VT AREICEHEO—EBABEW LNATEL 722 &
X BHEBLAROD, HEOHER S HKE %514 U BER L2 O AHT
Do FHHIREE LS SERITERM L. PATDIZEALHUTZ R\, FROLTEM
BIEE O REME X B v & Bb i 2 28, WHEEIHE © &0 728U FH ComRIL R
HELE 2, AR TRBEBISTTH D, HfEERICERT S,
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KERFERI NVEDEDNTZ 15

Ot Wikl 4 R F# KL BE 5B

DUPHEIE T B IR R vy — - CEBEF Ry —  NEREIE AR
2RI ST R R R s — - LRy —  EETEALRE

[lZC®IZ] KRERESET D E & KBRS EALE A8 5 13 370 & KBRS 7 Ui
HER 2R 97, Al KEVEET XD ED SO, KRG L FumiEso 1 6%
B L 72O THIET 5,

GEFI] 10 %, e BRI - Tl L. EEEEHRELT <z LL Y My
BT, GRIEETXVIENGEDIL, EENICESEREE 2o 25 2 A H
WA R BETE 2 L, 1M E L DA RREEA B L7z, BBEToO CTHTK
BRE AL B A | B R 2 R, B imditE % Salter-Harris type 11 & W L 720 <5 10
R 12 10 2 BRI N ICiETF AR B HA (N> v v ¥ v L Kirschner i) %47
720 MRl T RCRAT TRIERARIT 25 L. iR 10 H BIZBE., gHE 2R L
THfifz 4 » A T Kirschner $ii# D A % KET L 72 $ETH% D MRI #AE T S 227225 88
BT <L BRI E AT 2 FAG L 72

(Z22] REREEE TR0 E & KBS g miiass Tld. win b BEkEROEE
TR 2 PEFEEORIFICITFE R D 5o KRMFHETXVERNLEROLE. 1#
51 2 FEFREARNS £ 0 R ME OBke 2 & KRG BEIRIED ) A 7 SE L e b —H
KR U A7 U AR AR G 12 O KBRS BEEEAE X 1T T T L G SN TV B A5, RS0
R BT Do AIEBITIX, T4 D perfusion MRI CJis #EFHEEIIE X FRD 5T,
KERE IAE WO B2 MM TE, R XV EsmEL RG22 &1
FHTHo 70
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ABREEEY N fE in-situ pinning £ D remodeling FTRFIZXT U AKRR
BETEEY AT Z ST L7 3 4l

D AN '3’(1’

O® Hh' =& &’

VEIRIR S VR vy —  BIESE
2JNEERERS: B - BYETEIES R

[IFUwic] KBEET Y@ (LUF, SCFE) 2% L. BUEE L Tl Al 2 o
remodeling ZHFF L T, XY OEFEEIZE D S T 2B H L ARG ERE 21 in-
situ pinning # fitif7T L T\ 5, fiif2® remodeling 74/~ E T FAI % 4 U 725G 2R L
Tlk. REEEERTFREW M (DT, BW 0l % ZHIWICHET L Twb. 4l
AN TR Z 1T L 72 3B OV THRET 21T o 72D THE T 5
UEBI] SCFE I ElzIZ 22 115, 114 22 H. 12 11 220 (F¥H 11 7%
97 H). &% E T stable type TH - 720 BEWZ D PTA 13 36 B, 48 FE. 56
B (FI 467 ) TH Y., B in-situ pinning % fifT L TWb, B8O ik T
i 12, U3 H. 19120 CFE 151 2»H) Thh ., BEAEITE
M40 B2, 45 BE, 45 1 (3943 FE). AR 15 EE. 20 B2, 40 £ (P39 25 ). 4350
FE. 20 B, 20 B (P39 13 1) Td -7z Mifte KEREG B K O REER LR S04
PHEDROTBH T, FAI DAL TB Y FEBIZEFTH S,
[%#%8] SCFE |Z&}$ % in-situ pinning TlIir#2 B4 7% remodeling 3% 5 1L A FEBI b
TEAET A D%, remodeling A BTl FAI %45 U B 5EBIDE S HFAET B0 STV
NOIEFNZ BT O BT HIANDO TN ZOER IR L Cwizzo, JEill %
FRE LB 2170, BIFRBEISES N2,
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KB&E SRR EBB BT DA Z 1T D /2 Turner EMREFD 1 1

Wb 1z
ORf W, &7 b, kM T, BH A BB #
HB/NEREERE S5 —

[B] BEH Turner fEMREEF A U728 KBRS SEAT B 3T 106 L TREME A
BCEEI 0 Al 2 fidT L 72 1 a2 HE§ %,

UEEBI) 14 o 1R ISy & & BB FEEE 0 C Turner SEBEE L BT ST 5,
22T B BT AT & BRI EEIEAE &0 MR R BT 0%
W3 70 T IR 2 520 LA X A, CT Mt T RIBRE BT A O i AL 2 786D 726
BB AN Mk & MRS RIS & 2 Ao KBRS BT B RS 3T & B2 L 720 KBRS BH O S MA
(ZREFERDFRAE LT 5 E T L, JIED 540 5 2 RRIE L 72 IS KBRS W& )
DA 2 AT o 720 MTERITSTE AT CREI R R O A 2 205 L7zo irik 2 2 A1
LD bba o0 RBEETRTH. CT MAETRIREEMTOER 20, WX
DGR L 72, O A TR L 720 firfk 75 2 HIRICIKET L, irik 85 °H
R &0 IR R 2 25 L Tl o EAMTEIR 2 Bildn L 720 vtk 1 4 Cam iR T2
A L7z0 BUE 18 K THY 3emDMREIIDH 2 0D J&FRIE 7%  HBATITRETH %0
[(Z%] REPICT L. BEsstE. MaToTEEHR, FMRER &b FERE L TR
HHNE T2 #IRL 720 koMb &£, 477 ¥ MEAH LIRS
FIZEZ L TEMETHADHERT 5 7% SEFICHE L 72 W IR O RO
TR TW A0, BEHAE., BEEBORN, WRELR EE TR EHE
DAL TV 5,
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SRIEFRREIZEAR D S D broad range polymerase chain reaction CaZkh
(CE D /AR TERRBARI R D 1

BH0H

B kD
ORF TE' Wl BE MR #N R o e g
He  Jibg
VRS A ERE Y —  NEEEAE
PR SIAR G Ry — IR

[1ZC1Z) FREHEMEIEAR D 5 O broad range polymerase chain reaction(BRPCR) T
B E > 7 LIRS D 1 Bl &R L 720 THET 5,

GEFI] 8 lde F88h & BRI %2 EFRICATEE # i35, MiEMs: - MRI T/t
MR e BB 2 &2 B b, BIETRERIR . PUR SIS 05B 46 S N 7zhs, FEIR - M
L AE L RV oD BEEANGLE L 7 o 720 dmBEl H o5 MRI T b fRRR B B #i
RDIFEDAL, MRS 2 R L PO 4 5 2 fkte L 720 4B B IC BRI ET RS - 7
7 = PR Y&V, LOBIZIRIL 72 BER OF2 - BRPCR & 1B O -
JREARRRS 21T o 720 B - BEETOREEE, L TO BRPCR 134 TRIETDH - 7275,
SHELALRRES T rRER AR O SIEMILIZ I A3 B 172 72 O FFRAZ A A 5 0 BRPCR % 38
U720 FEEMERSSERIET 25, SUCTERRIEN 25, BUMIERERIEN 25, EVEIESS 722
ER R BIZET, MM - BRRE LT BB R ol 2D
%, BIn¥EH L7z PCR C 3 WHEASHE S 4L, [LIRMERBEEHZOZBITICE - 7o fiifk
10 H L, SER, MEMRA L S ICESA SN L2555 15 7 H IZPUH S
Ha2fT L7

(Z52] AEGNIIMEEZE, BIEIRRE S, BT BRPCR. O MMEE 2. MRk
WL R TH - 72D S O BRPCR 23k E 2 D S ilcE -7, 3~
¥ IAX—ar ORI LD, ZWO—B & A REEENH L EEZ LD,
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INRACERMERRBIEI R 2 5 D MR - BETRIRETER
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W e mA R R R
PIUNREEREBE R ZERE ISR
LHERE T AL B - LR
SERH BB ROV IER Ry —  BIRAE

[Brg]  /NERRBIEIRIC BT, fLIRMERIET 25 % %8 O Mk A & BRI AT O fa i
AET A L,

[772:] 2010 4£~ 2017 4E(CAB R T 7. 2 & R b T B £ OBIFT A % 17 - 72/
BEBAET % 29 Bl a xS & L7z LBRMERRBIRI 45 & ik S 7z 1560 & . fLigME
DAV O REBAE %5 & AR W S 7 14 Blo B bUT . IBEBGE o Mmiged (F
ERE. WP ERSE ., CRP. ARMERIEMEHE) b L OBIEI MR (Mled. WEfE. b
il / MBEfE L) ZRERIICELL . WrO$eE L 2 2 THE 2 MEt L 72,

(3R] m#EE CHEE (p=0.10). 5 (p=0.26) IZHFEAIEFED SN h o 72, IR
BiAE Tl CRP (p=0.048). RBIERRA CI3MIIL% (p=0.0019). ¥EflE (p=0.0029) B X O
P / MUBEfE L (p=0.0005) ICTH BRI CHEENRO LNz, COFER 4HEBIZ L
% %75 w AT T, BAEE R o BEME / MAE I (p=0.0068) & #iZ%k (p=0.001) %3
WIC A 4RI & L CGRIRS N, BRI / AL o 7 v b+ 7 1% 66% LA
T (% 80%. HF#EE 92%. AUC0.89) T. MEMIILE D v b+ 7M1 20400/
mm” PLE (& 92%. HFFLE 90%. AUC088) TH -7z

[isam]  /NERRAET 25 Cld, BEENOAEE AN A ME O 2/3 LI & 2 W X BT o
Fa s 2 5 DA id. ALIRIEREEI K 2 58 O FRIE D —2I2 % ) ) B L E 2 b7z,
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1 X%
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TR Ry~ BRI

TR
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EB] 1] 8 e e ALL 384E 2 » HRICFHN 2 < AR+ HE L72e MRI TF
B b NICKBEE OF#IE T1, T2 HIEES T, KEEFENICEZSICEETHE
Wa R, N5 RERIEEMFIIT S 5 ER L LR L L 72,

UEEB] 2] 10 555 B ALL Z8E & 13 (TR 20 5 A B B Eii % H & MRI CTH &,
KEEETIRES A2 L. GRBEEME®mTIC T2 BE #2207, 1HF
OfFBE & HIZPERBETAERIZE. MRI T4 KEZR EDORIEGITHEE L7z, T 72,
B, KEEEEE0 TIREZIIRE E & DILEE L7205, Fiimid T2 B3 5 i
3FRAE L 720

[ER) 3] 8 2 H B, (LetE BRI e\ CHBEICH % H. Bl X, CT 12T
JERBRAG VAL & BT A2 2 E G % 720, MRIIZ TRERE TALICIERE 2 520 72,
TR TIRGESZE L. T2IRBIHI TG SN TB S 3, B % 5V ERE O
T ER LI A ALL DT E o /z, BEREE & HICHHMERES I3E
L7,

[Z22) MEESICZBIT 2580 MR SIZ. ZOWEICIE L CHEL 2 ESHMEL 2
THLEIMOLNT V5,

EHEFTO/NE ALL 128 5580 MRI T, TLRES & T2 IgIHEIH]THIH S e
WREESHEIE T RO, ALLBHEZRERE & HICE8GE Lz, BN OFkoinC
P89 BRMHIIL O AR B BT ERFEESOERNE LTEZL LN,
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TR PR ATV

(B8] FEEWICBIF D AR — 2 ICBE L - BBIFHEIE LIS LXMW L AR —
GBI D AT b FHFERPEEI L EE & 2T 2 b H D, BRTREELZ 15T
DAR— VI H T % BBETEIEG OREIC O W Tl L 72,

[R5 & h] 503 16 s LU T CHEgAT I & 2223 W O BRI ET S 1815 & o0 L 72
2B 22 TH A, RAEEHIIBE,»SBWICESL T TOMM , AR—v OFESE,
FAI O OB, GEFE. AR—VEROEETH 5,

[F5 8] ZWHICEL T TOMMIZFEY1IE20HTHY), HEOBVWAE—VELT
Wy —6BEiERDL . WNT—IE4BEiCTh o720 EE LD FAI O
UZ 22 BAE 10 BIER C VAR I — BB CLI EBIIC cam IRZ & RO 72 S5 T Fili 2 47 -
72 11 BAFCI 1 BIER CIER AR L. T OMIERHA B T 7213k L. AR—>
WIRIRTE LD o7-DIX 2EITH o 720 —EBEOIEMNILTRT grade 2 L L O#KE
BEOFREZEL TWo, EGEEZITo72 11 BE T 2 B CEBIEFE L. A
R— VB OEE F 72135 IR TE R WERTH - 72,

(%] BEMOEMICh 2 AR— v (2B L /72 BHEE Cl3IREEERE % £ 8
FTRETHDHD, FIC—HHEE V) FFEOHERICHE L ClkEEG 24 EEDOR
EIEZFERTWEMELRDH ). AKR—VIREZE~D) A7 OEFER, FH7Ta 7 7 L%
DVEREHZTHDH E VR D,
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ZuTER bls
O/NgE . B wWin, M
JeT BRI AL

[Bm] FEMO AR —VHEIFICIET 2EEO—DIZREIEBMOREAZFRA D
ZEDHY, MEERLZEDRL\V, BRETHROVRICEEHZFZ XA TIEH
MR RIE R 2o 7228, MRI CTEE Z RO 7ER (Fihx k<) ZME L7,
Dok 5, 513 2017 45 7 A 205 2019 45 2 H ¥ TUBERADO/ R E ZH L7z AR —
VEFTo TREBK A FZ7-FEMOZ L TH D, X TIXMEIZ 25 7225
MR I TEEHD SNIEBID O FITH - 720 T 11 05 18 5% CF3 14.6 %)
TEBIBUTH B, ZNHIZDOWT, AFE—Y OFHEH, MRI TOFTRIZ DWW TR,
(W3] AR—v oI v =258 kb %<, BERA 26, NA47 v FEN
NIV MY ERZENLBITD o720 MRI OFF RAZENE SH#5A 3 6. T 55wk
B RDT3 B BEIERAER DS 2 B, ALB N AT RS L I CTH - 72,

[£%2] ZRAVREDN 2 VBT O A % FAEASREREE L BRI N TV LD, &K
FCTIEMRI OB R & & DI & D IREFHS P> TETWL EEbNL,
FFEMOAR -V EFRRERRE —ERIET L EEIMET 22 E01L . 5
JEX BR/RICT AP EE L b s,
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PRBURER A BEE R e R 8 B A VR B A R
2RI EER B 2 AW JE R E B & R T2 iR e

421 R] HA CAOS WFZE 4 Tid. 2014 4E (2 IR BAF 12 31T 5 W (G 7E DIEH#AL D 7260
B KRG DA R DIERAL Z 4T > 720 TN T L 72 BER 2 R 5
CEERFEAIE LT, BEEER Y LM BT S eSS S 7 DR
AESPI A SRS, B CORIRIERNIE L - REM B IE R 2 i3 L LT b, K
BRAGEEAE R & L Cld, B3 & KBRS 22 & 7 2 KRB R P 1H % 268
&5 A BB R ZHESEL LT\ b,

[RAO I2B1F 2 BEEEFHHERE] RAO ICBWTBEOR HHE I LERHKBE A
YEYIVAYMORRIZR D EDHRE SN, W EPEELEONT VAR E) K
BALT 2P ERINT VD, F4lZ, 1) Y32 —2 3 VI2Xk b RAOWBROWE
BE & BT B & OB, 2) iR E T B & AT % 2 £ 0 PROM R a7 & OB,
) MtABERE & BN BB L OBE LR L7720 I b ATl o BIER % 7z,
KEE. 1) RAO RICIER W BN & [M%E & 3 4 72012135 CE /A 30 EOWA. Bl
CE #1245 B L T 2 MDD o 72, 2) JE I AT &I 105 BELLT A2 J i 90 FE N BE 20
JELLTF OIEFI O FH T, itk 2FEOH T, INE DEER I 7 WA RICED - 72, 3)
BHOWHLEHET 2 DI3MHJ5 CE DA THIT CE MIBEN b o T2e K
LTRAO DHEEGFHHERE L LCIE, I CEA30E., AmiiCE A4 EL LE
PERT Bt 2 5 LRI A B E T A3 ) 0 EF L wWEEZ 5N,
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NROR R EELD 5E Z 7o HITRO TR O EE

OsFA  wl, HH R, B AT, &E B2
REBRZER RS SV, B Em It M2 s —

Rl RFAAT T BEDO AT DL T b AR T D [ BIE o i i g D22 LIz D
TIXE AT 2 V72 J775%° potensiometer & W72 HiEE T 2 17> C & 72, %M
HiI B REME2LSJEM L, heel off & & IR L 205 #MIICHEA TN, F
Vv Aatk =2 HwE . BT QK Lo EfE L clockwise rotation
& counterclockwise rotation % 28 HAZHE Y K LARAT T 5o KRIKIZRBE T HR O [a] 5 fl
EDTO, WHEE L T RE ATV, BIRFENGEAL 2 5 BERATIZ ST 5 &
HLTWS, L2 L/NEORBEEORFEICOWTOIEIZIZEAELREIN TRV,
F 72 /N D HAT D aging 129 WTOWZIZEH ORI OWZe. BHOH T —F D
Wrge. BE O T —F OWELrH 5. TNHIZL X, ANROBRITIZ 72510
FHWIIPIT T RABIOFRBERT AL L Twb, T8 o#EbizonT
I¥ Scot Dye 2 L4ud, BUROBWIIMEE, Mo, REH, B, WIHEshTh
DAL TH ), TIHhLZTNTNTFIELTHhELEEZLNTWD, FEWOD
BEI TR OECII AL O TF AN, F Ny D=7 8 TH RSO REIZITE
AETTbR T nweEZZ oMb, Lz > To AHOBRITOR D K& 2L
WETHbHEEZD, LIz o TH/NBIIZ AR, EEES,. TROREEZHT B
T, 1 0FTAHIZMP> TRABORENE LS EZEZTWwh,
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ARBEETER S AMRIEIC K W E UL SBARICHT 2 AMREEAEEFTL

NEXE Lo

Ofiiliy B P02 LR Rl B AR IRA I T
Hr B2 RHE OE°, far

PR SO B R

el ST

T HEIEDE BRI

N EE 3
n EBE
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B BA BB A RE LZ & D S EE O BB AE S EIR LA BARE R BT ENDH D,

DX BIEBNIRT LT, 1989 4205 2018 4FE F TICAAELEL H & L7z KBRE I
EREE ) 2 7 BICHETT L TV e SIS O, HE D EEREER L 72 2 Bl -
MBDOBERE T EME L 205 EET 5, 2EFAOMEITTROM) TH S,
JEFN T 128 o e 5 1 B B Bk i VA P+ Al iy S A 50 T B g U S ity /e
55/-45. AV / Wiz ¢ 45/-20. AViE / PIE 1 75/-25 T, BRBIETERE - Shz - AVBERAL
TOHRITTH o720 ZOEBNILBFIEE CREAN E SNDHM25F 2, N 35
+ {1 10 ~ 15° + NhE 35° O RERE A5 5 Y 0 fir 217 o 720 AEWS- 3R 16
Bumpectomy b fifT L 720 WAHEDREEHEMBIEICH L TEEHER D IT - 720 ik
B DS ORI T B 2w il / R 85/0. #1ix / N#E:25/10. AVhE / NE:
25/10 T, BREITEF LIS FE L 72,
JEA 2 12 18R RS IS RO SERIC A U 72 e B ET kB VA R E - Al i e B A
T EhIS I JE R /R 50/-25. AR / s 0 30/-25. AVEE / NBE © 40/-40 T PR BT
JE - AR - SRR TOBRITTH o 720 S OEEGNIZ, BATHHICIESZ T OMEN &
DERGAIE E 25 L) ICE 2, P 15° + (H)E 10° + PINE 40° O KBRS 3T A7 585 )
DT &AT > 720 BACBIEREDZ S L O RBIET T EhISU LR il / ff e 40/-20, Az /
#x 0 15/-10. AVBE / WfE - 0/0 T, BAFEITELICLEL 72,
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Rt R A TED D A BT AN DO BRZ A BAE IR M T > b O—ILFT
DFRFR
ORMl 8L, fIll SEL &f L ®E AL R
DR

R B A R S S S R R L 5 — BRI AR
B BB R SOOI EE Ry )N T — Ak

[E] BPERRE (CP) YRIZx 3 2 BIEAVEHIEIREE M =~ b 2 — VF4lF (0SSCS)
A CORITR OB LB ET T BIR O 2L 2 A L. 203 AT OUE ORI % M
95

(x5 & 5] Wi RIET % & & T OSSCS % 17V, MR 2 THRATHHT A HETH -
72CPIR6BI12KAEMRE L7z BIE 458 2 4. P FAMTEEERIL 6.0 3+ (4.2-93
F). GMFCS level I 2814, 11 283 %, 1L 2824, Level Il ® 24137 7 v Fik
TEBATERATV L BT O Th o7z, MBEBIEMEIZ63 7 H 312 7H) Tho7z,
HAT 571 1E Noraxon 1. myoMOTION % Hvy, 10m @ HH 44T % 3 BIAT WV, &R
HioJgih, fME, PIFEIC DWW CREFANICEHI L 202 E i L 72,

(RG] BT o 37 B C oo Ji il A BE LA -3 369 FE. AT #2F34 35.0 i & 2 kid &4
SN hoiz (P=056). PEEAEE AR 81 A STtk 4.6 FEANCLEMEI % 7R L
72h5, EHEE EE RO b o2 (P=011). A0 PEMA I3 255
FE SR 149 B EeE L7z (p<0.01),

[ & @] OSSCS CReBAEIMIEAATHLE L ) 5o WHIZEBMEMZ R L. NiEICD
WTIE 10 BERIROUESRAT NS, TN EOWIEDP R ABRITOLE LSS 720
i, KRG EAEIEE Y ) OB %2 M4 2 LEDL D 5.
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WeedE & B8 U 7cRBR B AR &4 1)

O 2. M RHE2 WO 64’ B L B s
MIH BEAL o

CRRITLIE bR B BV

RS e S — BT

IR BAE

[E1Y) RIS EIAT$ 2 Fiio BRIZZ R IMEZ ST 2 2513 Tld e <, TE)
W, MALREEANL TORAL, MEER KIS ISRRE L 7201772 EOBRED b ATz
FEREMY 2 R E % R 3 2 BN H 5o BROGE S 2 HET 5.

et L O] 20104E1Icay > 77 L— b &EA L, 328 #1413 BRI L TK
BREBE Y 2175 CTE 2o WREBIIREL T, ZORRIIHTERIBRIC X 2 NiEH1T
RH O N, WEARSR K512 X % Trendelenberg 3247, JE BRI X %
AR 7 &SR D 72 B0 BHEBERE IS L. EAE T OWEE - 8BS - TRk -
R - AR - WRCEREICHN 2 T, KixF TR, —WnvfEi - TRELEHREU 2/
AEDLETHIN L7z,

(53] £ < OJERITHBORRELES R O N/2720 A LEEHwT—HmitE%
A 72 1 N RGBT, 1 B CEEIEIC X 2 HEFH. —HWEEEZ1T-o72 16T
e B8 £ 5 B oD i AR TCAHE 12 K 2 M 0 AT, AT EPISRHI R 2SR L 7 2 BHED 1
BICHFM 2 ZE L7,

[fiew]l oo F 77— b2 HWAEZ & CTIEMEZREIE & 58E 2 BEENSREIC 22 - 72,
—WIMWIEE TR BIHREEHWA 2 ENET L, T2, WEERIZFEEORER
FHERA L. LETHIUTREIFEEZ 51247 TIRBETOBIRZ HO v X ) 127E
BT 5. BEORRERES (§ 0 WEASE+ K Fair + BiflR2 &) 263 5%
BIIEF IV WEIR E E 2TV,

3]
1
H
=
JAY
=
W
=
r
X
ba)
w
S
=
z

58



£1HE 6A28H (&)

SL1 [EE BA B (8)IEEE  EEbUy— BRAR)

Hip disorder and treatments in skeletal dysplasia

O Hae-Ryong Song

Orthopaedic Department of Korea University Guro Hospital Seoul, Korea

Precocious osteoarthritis frequently occurs in patients with skeletal dysplasia. It may be related
to complex interactions among characteristics of each dysplasia such as joint instability,
inadequate coverage of femoral head, malalignment, or defective cartilage matrix. Surgical
correction of mechanical axis and deformity is expected to delay the degenerative change of
the joints. However, the efficacy of the surgery is questionable. In addition, arthroplasty is also

difficult in these patients due to the small and deformed their skeleton.
1. Pseudoachondroplasia (PSACH)

We studied 32 clinically and radiographically diagnosed PSACH patients (17 female, 15
male), among 19 families. The phenotypes were characterized according to pelvic index and
the severity of hip joint involvement. The patient with C328R mutation had the narrowest
triangular pelvis (pelvic index, 0.3), and the one with DSO9N mutation had a square-shaped
pelvis (pelvic index, 0.46). All patients with COMP + Col9A3 mutation had severe hip
joint involvement. Among them, we performed bilateral simultaneous femoral and tibial
osteotomies for deformity correction in six patients. However, most of patients showed

complications including delayed in consolidation or recurrent deformity after surgery.
2. Multiple epiphyseal dysplasia (MED)

Among the 59 molecularly-confirmed MED patients, the MATN3 gene mutation group
comprised of 37 patients (9 female, 28 male). The COMP gene mutation consisted of 22
cases (15 females, 7 males). Hip dysplasia was more common in the COMP group, having
significantly larger acetabular angle (p = 0.037), smaller center-edge angle (p = 0.002),
severe Stulberg classification (p < 0.001), and smaller femoral head coverage (p < 0.001).
Clinical manifestations of MED caused by MATN3 were milder than manifestations of the
COMP mutation group. Among them, we did conservative treatment in 40 patients. Favorable
midterm outcomes were obtained for the treatment of hip deformity in multiple epiphyseal

dysplasia patients by conservative treatment.
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3. Achondroplasia

Among the 35 achondroplasia patients, there was no significant signs of precocious hip
osteoarthritis after radiologic evaluation. Because the joint cartilage in patients with
achondroplasia is healthy, there is less risk of precocious osteoarthritis of the hip joint in these
patients. We found that the hips showed increased anteversion of the femoral head, coxa vara,
short femoral neck, and sagging rope sign even though there was no avascular necrosis of the

femoral head.

4. Type II collagenopathy

Type 1II collagen is a protein of interest regarding the development of arthritis. Therefore,
therefore patients with type II collagenopathy (including spondyloepiphyseal dysplasia
congenital and Kniest disease) exhibit early-onset arthritis. Previously, we reported 8 patients
with SEDC (1 female and 7 males). The patients exhibit progressive coxa vara and destruction
or disappearance of the femoral head and neck which result in progressive subluxation of
the hip and in early osteoarthritis. We did bilateral valgus-extension osteotomy of hip using
hybrid external fixator in these patients. The mean valgus angle at the proximal osteotomy site
was 53.48 on the right side and 52.58 on the left side, and the mean varus angle at the distal
osteotomy site was 228. Mean fixator time was 19.8 weeks (range, 10-42 weeks). After an
average follow-up of 25.9 months, the mean modified Harris hip score had improved from
67.9 points to 79.1 points, which was statistically significant (P = 0.012). Waddling gait was
absent in three patients, reduced in four patients, and was the same in one at the last follow-

up. The mechanical axis was realigned in all.

5. Hypophosphatemic rickets

After reviewing 32 molecularly-confirmed hypophosphatemic rickets patients (13 males,
19 females), 14 patients presented hip osteoarthritis. These patients had significantly larger
acetabular angle (p = 0.037), smaller center-edge angle (p = 0.002), and medial deviation of
the mechanical axis deviation (p < 0.001). Presence of mechanical axis deviation (p = 0.001)
and decreased femoral head coverage (p = 0.0037) were significantly associated with hip
osteoarthritis. Hip osteoarthritis is frequently encountered in patients with hypophosphatemic
rickets. Presence of mechanical axis deviation and insufficient femoral head coverage may

play a role in the development of hip osteoarthritis in these patients.

60



£1HE 6A28H (&)

6. Osteogenesis imperfecta

It is known that type I collagen defect leads to rapidly progressive osteoarthritis. Especially in
the hip joints, the patients tend to exhibit protrusion acetabuli which results femoroacetabular
impingement or hip subluxation. The patient also have a high incidence of hip osteoarthritis.
However, corrective osteotomy for deformity correction or total hip arthroplasty is very
challenging in these patients. Recently, one 59 year-old patient in our institute presented
femoral neck fracture due to trauma. At first we performed closed reduction and fixation using
cannulated screws. But, we failed to achieve union at the fracture site, and then we finally

performed pelvic support osteotomy in this case.
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