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bz, 24 ORISR > TORE L o 7272
O, MFEEREEEAR R ZZ L. ThET
AREESE D 72 L.

BAMER - TSRS > 7248, MR
WEIEERD SN o 7z, A iCEH R E
&R . WA o T, JERIEES %
o7z, JE FABER ifERF&1:, /2 Scarpa = A+
e L.

MEHREMR (ZH% 4 8) - WBC 5500/ u L,
Hb 144 g/dL, CRP 7.1 mg/dL, AST 15 IU/L,
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Z DAL A RA R R 2 L.

Key words : abdominal oblique muscles injury (BE#H54E65), transverse abdominal muscle injury (BERE#51E55), wing

of ilium injury (B4 ELIEES)
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X, ZBBRHPORHD DY, WIEDAHZ b 1t
DEIED D > 72 HENE D B 5. DT HY K G,
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1) Hu T, Liu Q, Xu Q et al : Absorption fever
characteristics due to percutaneous renal
biopsy-related hematoma. Medicine 95(37) :
ed754, 2016.
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1134, 2016.
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TR NI TR S A R
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D) BARTR AR BE R R SR ISR i bt
2) R D S I AFEE AL ¥ —
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E B [HW]HFHRENICBT 2 ERME —KEZOFERE, HEREE - APy 7Ly b
OFRMPEE - WK OV TIFE L2, [HE]40 s o LIRS0 #1127 & 7 — b A % F it
L7z, [RER]4 A oL s L NSNS 2 ML, 18 Il TN BN 2 22 L T
Wz 26 HHTH TR RHE DAY LCwiz, @3 F 2y ZIHHELTIR Y 772 5 —%
L TW-0id 14 HIAC, X o 16 TR Tiibh Tz, 2313 5 4R T 94~95%
EBALD T o 12, BREAHRIL 24% 005 44% L T 7z, HESEHEE, BEAFH Y7L >
b b RBABERED - 20, EHIZZOPEUT Th o7z, ] — k< X M 217 5 il
FAT40% UL & w5 <, BHEAEERIE 5% R L Ao 72, HERIEH, BFE PRS0y FERIEHL
TWZTIIHIE PO T CTH D, SHBIE/NERE R PR & didf L, 2R O FFRESLICIND HLA

TV LEDD 5.

iFC®IC

H A NI A2 03T o 7238 F PRI B
A4 (DDH) O EFRERAIC L), 1kl Lo
DDH 5 Wr 2 IE 51 A% 15.4 % (K 4545 DDH 1295 4
F199 BN AT B2 LML DY, 3
RO FE LSV EE rofz. 20720, FEf]
WM EDOJEIRIZ) A2 77275 —%Mz7:
[ Bt 422 H | (HE3RIHH)  (http//
www.jpoa.org/wp-content/uploads/2013/07/
a2b209c8952each5dc09039¢98e8068b.pdf) A% K&
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TSR PSR PR 28> 7 Ly b ] (B
H¥Bi7s> 7L v ) (http//www.jpoa.org/wp-
content/uploads/2013/07/pediatric180222.pdf) A%
e S, FRIEENOEAPMES N TN 2.

HRROILER S oM@ E LT, Tl
& o TR LD RZY, TOEEIARYIZ
Hd b, 7z, HRHHPBHATH S 7Ly
FPEH SN TR D E) RHAWTH .

B B

AW HE, FHRENOETRHIZET 5
FLIR B B — k2 D EREH A Z 1T\, MR T,
HEIRIHE - BLEAFHi Sy 7Ly oM - A
RPZOWTHET LI L TH 5.

Bh &

HARIE 40 R A o FL AR M #2018 45
5HICHEmICEZ T v r— bMRAEZERL. #
A EL, FLRBBIE — k2 okl & s,
BEOHMEL, B TOF v 7HH, #WE5E

Key words : developmental dysplasia of the hip (G§H BB A4), screening (f#75), infants(FLIE)
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H/I#£53E (] Jpn Ped Orthop Ass) 29(1) : 15-18, 2020.

o RV PRSI PR\ SAHER IR 7 5 4 A > DALY %
—H AR T 4 Bl OB
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2) FUPREE PREERHER ALV
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E B [BW]EFEMCFEMNE 2 2 REGERISEOMRT % OSEREIRTT 7 5 4 2 >~ b %A
T2l g - FEIFEMICFM A2 20 720k Lz 4 B (5B 2, 402, Eplmimb)E, Pk
SEXAERE 20 7% (15~25)) Zxf G & U7z, il X M55 oo 37 A SEAE 18 % © C2-7 Sagittal Verti-
cal Axis(cSVA), cervical lordosis(CL), Occipito-C2 lordosis(OcC2L), C2-C4 lordosis(C2CA4L),

C4-C7 lordosis (C4C7L) B &£ U T1 slope(T1S) # 5Hll L 7=, [FER A2 - m O 2 b= O 313 A

¢SVA -2l mm(-35~-8), A CL -5°(-16~7),

A OcC2L —6° (-12~-6), A C2C4AL —14°

(-=21~-6), A C4C7L 9°(2~15), A TIS -5 (—-15~4) Th -7z [Fiaw]WEHAlsemic L 50
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FC®IC
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774X PEALICET A TR, RADH
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AR S N TH Y, ST oOMGER‘E O
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BTG RA—F —THHEEZLND.

B B

HAR I DA T 2 AT o 72 SE RUE PERESH O Al
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il X G EL o) ST A SEAE M 1 5 T C2-7 Sagittal
Vertical Axis(cSVA), Cervical Lordosis (CL) 3
X UV T1 Slope(T1S) ZFHAIL 72 (137, & 512,
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Key words : congenital muscular torticollis GG RMERGPERISE), sagittal (K4KIM), alignment(7 514 X > )
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V5, L Vo33 20 B, Zoid 18 k)
R RTH L. T FIIHERIZ RS 2 H 3
7 H~19%) Th o 72, EPNEITEHVEL Y 8
PR 2 > b @ — bV T+4if (Orthopaedic Selec-

Key words : severe cerebral palsy (EEEEFRE), perioperative complication R4 F4E), bony reconstruction

(EPETAR)
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R VR R B B BE 1L 205 2 P T C O JA M 4 PRIE LS D C OB

x1. WEtmEd 2. AimrIE A AR (P<0.05)
~HRTTE H ~ ~Hlirp - AT ERTEH ~ HGPHEDH Y APHER L p
© TR WS - iR (0SSCS D ¥ 4 3 v 77, (10 1) (28 )

PO D) TAGHAERS |9 92 H 9 10 2 H 0.949
- BMI  FATIRE ] BMI 168 12.8 0.697
CEHE R BGRAE /| O RRIERER GMFCS vV 110 V:5 V:23 0298
) , B9 RE 7 -
- GMFCS LR )V - RRL FEIT 0 1 #0221 0.001
- TG PEE QA M | - Hb, Alb, CRP o [ HiH e peies | DD 18 HY 22

- B (385 B ) WHEHIE |, 0 %L :6 1

- I o> A7 4

tive Spasticity-Control Surgery : BL'F, OSSCS)
B X OB & 47 (Open Reduction @ BT,
OR) & {7 L 7z. FHAiZ OSSCS % jtifT L 72D 13
2RTHoT Fiz, 5 BITE R (Pelvic
Osteotomy : LL'F, PO) ##FH L7z, MESHH X
WHETEHE & U CRAlrRe R, BMI 77 (%

i - iR H & LTl (0OSSCS w4 4 X > 77,
PO OBEH DA ), FATHRR, FREREER, s,
Hb - Alb - CRP o nlfE 1/, 385C DL o> &2k,
IO A IOV THEELITo72(F D).

A5 23 B & AR A O E DA IS LD 2
REWCOPBIL 72, NI G BEAE (IR il 28, PRSI
e, 3HU LoOMEGEE, FEEGE, BRSO
L, —OTHEALIHLEEEIHED ) LERL
7z, FMETHE O 2 B OREAE H 4 "o &
SHBD %\ t M CTHUER, HEADD - 72HHE
ZO Y ATy 7RSI TRGES L7z, feal s
1% IBM #L:# SPSS statistics ver.19 & i L 7z.

Bw R

M EHES D 10Kk, &=L 28Kk TH - 7.
WHTIH H TIEAST 8%, MR HE Tid Hb 1R
IR, Alb WIEHIR, 385C UL Lo m#E, #iio
HMECTHEAZHDZ(K2, 3). vy A74 v
7 AT Ll BT E & Hb WM R 23 S
, CHBI =R 57.7% Tdh o 72 (K 4).

Z =

REE R W TH R A IHE O NS

3. firep - AR H FR (P<0.05)

HOHED Y AUHER L P

(10 1) (28 B%)
. HHi 7 Fiwi 15
=, OSSCS i 3 R ¢ 13 0.469

. HY 13 HH 2
PO it 2l 7 2L %6 0.103

FArkER (h) |57 5 0.161
JREEEER (h) 9. 79 0.100
Wil (mL) | 270 184 0.131
Hb FgEd) 262 147 0.003*
AIb IFIfg (d) | 20.6 132 0.039*
CRP {8 (d) |164 144 0415
. »HY :8 HY 10 »
5
s Zl:2 et c1s 0027

/R »HY 1 s
i zLi6  xL:oz 0P
x4. 9V A7 v 7R (Stepwise )

e s e AV AR

WAL 4 v Xt 95%CT P

U | - 327 0.04 0.00~042 001
Hb [ 010 1.10 1.00~1.12 0.05

Molzh, FERBIAFOBRIIRMEDY X7 13
T X BRI DB 5 — 0, MERLOL I X
DIEN EEER2MCT L, EUEPNHE o 84828
ZA2oNb, MATHETREOKT RO 5N
D%, MIBMER S X % RMEER 20 ) X
7 EANEZ SN T, ARRBRE N RO
HAHEZEMS YL oMEDLH Y, K Alb
MAEAHE < S5 G I ZAVBHAERGEIE R EGFED ) A 7
DHRIZO LA BWHEMEDE 2 b7z, itk m L
M HE D, HRIEESCHIEINMR T 25 &2
FTIEIWE ) BYIESED ) A2 & LR85
MLHorLELZDL. SO0y ATy 7RG
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PN VR R BY I BE 1 V205 2 P T C O A PRIE LS D T OB

T, EFEHEL Hb AR 2 HH T 57.7%
DT D o 725, SHROMNMLE L TITHE R
W L COMURM R OENO 7 7%, A lifs
ORI L TROOMUEITH) ZLI2XY,
M EPHEZ R TE L5 —AbHHDOTIE RNV
nEEz 7.

# B

NP RRE 03 B A ME TR IS B0 B Rl
WEHEICOWTHEEZITo72. BV ATy 71
i AT UL, L Hb AR CRy R
57.7% T - 7=, LIS 7 0 £ e 1 A Bl 2 S
HINT 5T & T, GOHEL D S5 HEEDR
B
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NIV T ZFFNHF S B GO IR D TG IR

WOk o w - oW oW B BB
oM B -4 Wk WY T s

DAGiE - & E R - HH L v v — BRI
AL F &b DB R v v — ARSI
3)ALWEEE R R BERAVR

E B NVTANRBEE LT 18 B L, B AR LR G E A 1T L. epl%
BTH o7, WBREFIHER 6.9 %, FHRMAHIN 461 H, FHREEBIZNMIE 115 2 Th - 72,
AR BRI D5 BEZ I % Stulberg 43 TEFi L, Class I, 11 % G #f, Class III, IV 2 P#E & L,
T #EC O IR B & MRS L 72, Stulberg I Zh 2R T 7, 17, TI:3%, IV:1
BeThh, GHIL 14 B (78%), PRI AN (22%) TH o 7z, HARFETLAIVER 723 e [ i B 3T &L
MZEIC B B M ORE VAS IO G#HT 31 mm, PHT258 mm TH Y, FEICPH#
TEMETH o> 72. F 72, Anterior Impingement test, Pelvic Mobility test P51 %% G # T 2 %
(14%), PHRET2H1(50%)TH D, PRECHRBISHIED B o 7. ARFZEL Y~V 7 ZARIHEIIC B
2 HHEROKRAL, RHCOMBEETOAZL ST, T TORMETOREIZBWTH L
FRTEELIEHIRBREN, FHERZRASIE LRV EWFEPNCBVTHEETHLI L F

IR LA

iFC®IC

AV 7 AR, Perthes 512 & - T 1910 4E 1
il S N FNEET O KBBS54 2 SR RASH]
DEIIETH 5 . RV T ARBRICB VT, HH
LI DFRAF BN BEIED ) 27 7 7 7 4 —
Thb70, BB 2 BEIIEIIEEER %
ESRWI L EFBENTWAYYY ke L
Tl Containment ENEE L EZ 2 51, WK
HY DM X 2 TR, FHmaar B X 550
BB ERBE SR TVEY. ¥ty y—T
VIR L 720 F SRR 0 720, sasr I i
ABETEREAZ B, Hhind B2 i L 72y shiinge

R 1T L v b, B LB HERIZRA
W oBEERLKBEEEHA I X Y DR
WEEzHN5H, PHICTORRKBG % M L7z
W E v, AR TIRER 7 2 b R B W
S AL HE 2 I T, OV 7 A9 T A B SR A 3
FIRB %475 72 BB BT 2 T oBRBINRE %
M Az EzHME L7

MR EFE

2008 44 H2r5 201543 HE Ttk v ¥ —
TRVTAFEFZH s, 13l EFETBIZL
537z Catterall 4738 Group 3, 4 ® 17 6 18 ¢ %
g e Lz, &%, Wk P 6.9 % (3

Key words : Legg-Calvé-Perthes disease (~)V 7 AJ#), clinical outcome (BRI, JTHEQ (H ARETLA/VER 245 B BA i
PBFEMI R 2E), deformity of femoral head (KR4 TEZE )
SERRSE ¢ T 006-0041 AbiEEALBE T PRRIX &I —4c1 TH 240 % 6 A i T & b REE#R - IBE v v ¥ — BEsER

SZ4H 202041 1 20 H
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AV T ATFITHRT B AT O H R

K1 SRTOREER

\%ﬁﬂ@??,ﬁﬂﬁﬁ\

~10) THh o 7z . B e NI HIE W A3 15 e, 57
WIS 3B CThH - 72, FHRmlii X 461 H (106
~945) Td o 7z. IR BBGER O P34 1%
18 7% 0 2~ (13~22) T, “PIyit@@igsllmid 115
72 H (55~159) TH - 7z Hifli X Mg A2 1 |l
MRI (ZABEHIE 322 HB &S, BEEHRIIBLZ1
EI2 1 MO E THio L7z, Lateral Pillar 435
& Type A: 3% B:7Mk B/C border : 4 %,
CialETho7-(F D).

Bt vy —TRANT AFHREDN Y6, &
BIABED L, Atlanta SMEFERZFR L, HH%E
Bt L T 5 (K1, 2). Catterall 448 T Group 1,
2 OWERIERERRIL, Bk ToOBIZOR L L,
Group 3, 4 DEEIZ AR Z RO L, i T 7 —
Nz L)) F—2a vy & foTWw
% il H B A R U3 B X ORI B T
FILO R EZ RO GEL LTWD . D1k,
WA EFEZ P L, &% M EIRE L
o ThLBEDOHEE LTS, KRifFETik
Catterall 78 Group 3, 4 O A DFER % Wit L 72,

T/, BREEHBISFOREMXBIZBT S
Stulberg 212 X B BE53F %247 5 7. Stulberg
53 J°C Class 1 11 O HE B % #%38 BAF#E (G ),
Class IIL IV O & fEE A B (P #F) (208 L
T ] C R eRT L 7.

9, MUt 7 —DHFBAE % Stulberg 755
TRl L, Zof%, G#, PEOWMHEM CHEL
7o, HBEERE LTHR, 2 RER, E,
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17 1 18 i
T:7 W T0:7 B T01: 3 By Cca“eraj” LI
Stulberg 73 .
IV : 1B
PERI % 17 B 18 1z U?i%%fjﬁ; I ey
BB b 69 i (3~10) 2k
o Tl A I SERIEBEE
IR B - 15 B 0 EE - 3%
S a1 R 461 H (106~945)
IR BIZRIEAE RS | 18.0 7% (13~22)
SRS BB R 115 7 (55~1509) 1. Bt 7 —1CBITARVT AFEEOTT ha)v
ek A3 B:7H B/C: 4l
Lateral Pillar 4738 Co 4R

2. HMEEEHE Y AL T 2 FHH LT

Wkl A, IRAERGB B R A , fE
WBIEHN, Lateral Pillar 4340 % R L 72, I,
KRB BEREORIKR A 27 & L T modified
Harris Hip Score (LAF, mHHS), HARBIEIE:
o e A AR BESHA ' M) 3% (Japanese Ortho-
paedic Association Hip-Disease Evaluation Ques-
tionnaire : BL'F, JHEQ) % JH\» C I # [ ©3¥AM
L7z, 512, IR & LTEMOEBE O
Hh v By J, Anterior Impingement Test(LLF,
AIT), Pelvic Mobility Test(BLF, PMT) % i
L, B & U CiRi&REa eSO MRI @ T2
SR R B 5 VS O1E 52 Lo A % FFAl
L7z

HEEt AT

WAl 7 Mg GraphPad #1Y 7 b7 =7 Prism



R 2. BURBAEE(G ), WORAREE(P I OBHTTR

POV T IR B SEAHEE O TR AR

%£3. G#, PHEICBIIZ mHHS, JHEQ DItk

GRE 136114\ PRE - 414 82| pfE G#E P #t: p fili
Stulberg |I: 7% IO : 3 M mHHS ~ [99.0(92~100) |98(90~100) | 0.7026
5 I 78 IV 1% JHEQ
PR B3PI 140 5 am4aly | 1 P
WBIER |65 % (3~9) |83 (7~10) | 01186 g vas | mm(0~18) 1258 mm (0~48) | 00053
1i 6 A1 &t 826(77~84) |750(55~84) | 05078
oy e s 1
L8 D3 Vi 269(23~28) |233(16~28) | 0.3775
IR %;Eiﬁ : }3’} ks %gfiﬁ : ;g% 01078 BfE |279(27~28) [248(15~28) | 02222
AR - L TR 2 AV HL |279(26~28) |27.0(24~28) | 02222
EIGRE 464 H 449 H 09999
M (106~945) | (225~772) 4. DI M EE & BER T A b, MRI T o M
It 180 ik 180 ik 0,699 B2 B DM
ﬁiﬁim(mgi> (%;?) G P o i
TS (122 2 88 7
0.0359 116° 110°
=31 1 — — L HE 7 ]
BigEIvI (5? 159). . (63~120) e 136 5 Je i £ 2 (110~120) | (100~120) 0.2265
Lateral f*gkf'MZleﬁ AIT 21 (14%) |21 (50%) | 01971
Pillos sy |BC 4T P 02745 - -
tlar 27581 PMT 2B (14%) |28 (50%) | 0.1971
MRI T® o o10r) |2
R SEE%) |[EL 05539

6 version 5.0f (Graphpad, La Jolla, CA, USA)
AL, WK T Mann-Whitney @ U ¥ %€,
Fisher O IEMEME=ME 2 I\, p AT 0.05 A
OYEVHEAED Y LFHE L 72,

B R

L %t ¥ —0BaE

IR I 22 O Stulberg 4038 Tid Class I 7
B, T 7% I3, IV1ETHo7:. Class I,
OO GHEIE14 B (78%), III, IV D P #EIX 4 B
(22%)TH o7 .

I BHEER(E2)
BRI GRETIE A H 21 B (7%) T
HolzDlxt L, PETIRSEHLA2 B (50%) T
bHolo. Fiz, FHRBBIEMMAAEICPHT
H7r o 72 (p=0.0359).

1. B A 27 (mHHS 3 X 0P JHEQ) (5% 3)
mHHS (I CHEEZ RO 0> 72, JHEQ
B O R VASIASG BT 31 mm T
HoZzDIIHL, PHTIXZ258 mm THY), A
BICPHEHEIBVWEIMETDH - 72 (p=0.0053). 72,
B, BE, A Y ZIVOFEHB X OERNCIEM
HETHREZRO R 72,

IV. HRHiE MRI B (£ 4)

i T B W A AR RO B o 7z,
AIT, PMT FtETH - 72013 G B, PRS2
JBeTd» o 7z. MRI T O B HiE D A5 5 2 AL b P51
X GHEA3M(21%) TH o722, PR TIZRED
o7z, MRI CERBSEICETZLEAL,
0 AIT BT - 7FEBNLFRD 2 oo 72,

E

AV T ATRIEFEE O KRG B TE OB AT LT R
M EEEED ) 22 77 7 5 —TH 5V,
LALARDS, NIVTF AIREREOSEELAE
FEINCBWTHHEAGICE ) BB L TWARIID
WS L2 b kv, FHEIZ A S5 K
S, A ANMMETTH Y, BRI B
FRIZEEOHEAGICBWCIEHICHEELRZ LT
HHEEZ D, mHHS (3B BE i 8 o iR FE
WKHHEN TV RIRETH 525, KT ERTH
D, THICEBEOHEETORES ZFETET
WRWIT AR S Twb. —J5, JHEQ &
BTG TH Y, VAS TiMli§s 52 & T,
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POV T ZIFIIRS S B SR O T H AT

JFVBEOBAEXMTEXZIHETHLLEEZD
NzY. RFFET D MEEO mHHS A7 7o 72
A%, PHETIIJHEQ (2B ) % B 0 IRRE VAS
THEZEZRDIZ N5, BETHRGHGIC X
LHMERZRL TV EEZ N5, NEEE
OEFBANC JHEQ Z I L 725 i3 & <, &
RO TOMETH 5.

RIFFETIIAHEAEIRDLE N OO, PET
AIT, PMT D FEBIA L WMEID D > 72 B
EHEOBMAEVEDORR 2RI L L7 BB o ) i
KRS, BB T O — K& &> TWw LI fE
YEASE Z SN B, BEHSYIX, PMT BtEfl <k
Al BRI 12 380 2 B oo Wl ik 3 & O g A 56
DHFREMET L EWE L T05. FEHERD
FEAT- & e 1A 555 ] R D 3 B R A AT & > D BIARTE DS B
HDO0b LNz,

Maranho 571, V7 ZIFHERE ORI L 72
WA 2 HT 5 E% 59 I (Stulberg 434 Class
L10/%, IT17%, T 160, IV 9RE V 7H)IC
B3 % MRI TOMHIFEHG OMHPEL 75% TH -
eEE LT 5. BHIEHEGOBEICBIT A
WFge & oM i & LT, Mahanho & i3 %6 ©
68% 12 Tili & JifT L T\ 7z i, BHEETEORE)
BRVIEBI DS S B o 72 T BN,

ABFFE T3 ABESRAT PRAFHEE I & 2 BHAE &
BT o T HEBIIL 78% T - 7. Twamoto H”
1, 1R A s e B X B PRI T 63 %,
Gregorzewski 5 1% Petrie % H %0 /% H 12 X
B ARAFIEHE T T4% DIEBIT Stulberg 474 Class 1
FLRREOTHo7zZ a2 HEL TS, RIS
IEBIEAL b o0, thodh BBtk
WAIED ST VORI THL EEZ D, Bk
AREMTIE, AEAIRVDOOMBRICTTIC
G E 7o TV D BRRBESI DS <, BHEA R
DERE o TV LRI R S 7z, AAF%E
T L7z Atlanta 2 5.1%, RRBAT2RH L T
LHMEMEI A TH Y, BEOHNH I I TR
BRICB T 2B BROERTH LY. AT
&, g & B LT Atlanta 2 H 2 Al insg 4
MEERE LTS EICXL), BRIFARBEEZE
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TEEZA.

HERBIIZ B\ TP Rl A3 461 H, w®ET
¥ ST LER D A SNz, B oRsiiims
FOINEY F— g VIR ET B ARBEI,
FRAPFRENTOBHE L > & —FORHARE
WA RSN TLE ) HASRETH 5.

=

B

~)V 7 A 9§ (Catterall 4% Group 3, 4)17 #
18 Bl ABE st fbinde B = 17\, P 115 H»
HiB#R L 7. Stulberg 7% Class I, II1X 78% T
b1, BBOCRRBIZEMTH 72, FIHEIK
FARETIE JHEQ 2 BT 2 e B 0 4k TE VAS 2585
Moz, MNEREZERS ZWHEBEIEHTH Y,
KEFEIRMABE 3 205, AHZBRED
—DLLTEZLNT.
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EHEI 2 A U7/ RS s - T i LT
BRI iR & 47 - 72— B

WhEERE Y ¥ —

el & - &

e B0 —

E B NARABBEFTEMEERRIMITHY, SEPPRL, WETHICELT—E0R
BHBEOENT Vv, Al T4 BEREER B ER Z LE L Lo KSR T N a3 o fER)
ERBRLOTHET 5. 106 - KIROEBITH L. AF—TBEIL, LRWEGEFFETe 285
L7z, 7HEBONMERETBRISEBEREE 220, 34 mm OWEEIKR- 720 24 20 B HE B X
LEEHEAEL D, vy F 277V — 2N LB BREEEN 2175 72, 2k 29 5
A HOR R TIE 20 mm OWEZEE Cobb £ 10° OREEMME 24 L T 55, FHEBOBEE I
SNTHY, HEAENREINIREE 2. NSRS R AR O AP 2 2 L
9L, HYRBHRETHOBIRPELTH L. /2, TOBRRICBTHEREELZOBIRL ZITHES
FERHEHEORELELL 2D, FREICELEESHVEEN LN L > THFEEZITH &

Ehdsb.

F X

NRORBE I TEImE, DAERBEEHho
10% (25 ERVERLIMETH Y Y, WGP 5 <,
PRAEHE L O PR BN A IHHRE O BB S5 2B % —
EDORBEPESN TR, T2, MRS
Prix, BFEOMERICX 5 EZ (Leg Length
Discrepancy : BL'F, LLD) 24U % Z &A% 0w
oV, BHMLERAICEEE ST, B
ALLMECHLTOERIRSIMETH . 4
[\, 4 3/MEFEFNC L 2 EBESRIETI2EIL
RIS LI & T o 72, NERBE R T Eo
SEB & RRER L 72D THIET .

fiE Bl

10, KR, AF—filiEf Lzl &
Ak Sz ERBEEE (M DISH LT,

1. 2 AR X SE 1%
KB 4 B AT B BT (RED) O e & A B
T TR L B LA

Key words : subtrochanteric femur fracture (K57 T &#7), malunion (ZBIEH #), functional scoliosis (FFEMEMIZ)

leg length discrepancy (Bl 7%)
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FERETRIE & 28 U 72/ N i T 4ok L CBUMLAY iR 2 47 - 72—l

ABED 1 3 kg O EELIDHIG S 1z o
KIS 2EHD 355 mm TH->720IH LT, &
WO HIE/NET T 31 mm OV EICHFLELT
BV, Pombo & DEFK G- THW LT K
R TERE Lz, #F5(ka2 S 7 BTS2
B CIEFET 2R T LTV A5, BH M %2 496
FTHRREN—HEE SN LI LT, HiliX
ML TORHIT 7° OWNKER L, 13° ORI MH
BT ANEE L7z (K 2). Z o547l % PG
L7278, 5% 20 B H R L, 38R o8
A L7270 (X 3), BB REER %217 >
7o MRICHUEIE BT A MR L, Z O

(b)

2. ZHt 7 B E KR AT X MG

() BB R 1 % B85 5 2 A (SFD) A3 —E I K
EINTW5S.

(b) IERIZB VT 7° O ETE & 34 mm O HH#E A
WL TW5,

(c) JITHARZ BT 13° O i 2T A% 5% L <
Wb,

} i
3. 2 (a)16  H & (b)20 38 H o /e KBR4F Hijb
X BIE TR ARG &
S 20 38 B O 5\ AUFAR B (R AL &)
FIHRAHERE S 7z

BHHEN IR EE XYL, Zh2T
TR O ik Avuh  BESHEETH D, &
P b & s E O %, BEASTREE %5 F
TH/IEVavI Vi I#TF2HCTYHIL
7z, IBESRAL AR S k ) BT A BE L, K
EHMU A & DePuy Synthes #1890 —LC-LCP®
TL— 8 REMCTREE L7, BRI
RO L7 2 B L7z, il BN
20 mm D EHEAEE L Tz (X4). flifk 3H
H2 0 BB O EZ G L, 53H 5540
HEF L. COBREHRME, Az LD
MEZALZ R REEL, Witk 6 2HHICE
BEGFONTVWALA I AR LA LTH Yy ¥
FTVU—FOWET A To 7z 125 L e B2k
29 7 H H ORIl T, A7 HLRE X R4 T B E
BCAEKBEIZ 20 mm DM E, ToREE L
T 20 mm @ LLD %85 L TH Y (X 5), HHI
Mt DM EIZE L TR oz VALEM X
FA TR % Tl Cobb £ 10° O HIZ (X 6) 78
AL TW722s, FHEICEEDS K SN, Hefkonl
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BB AEIEIZ L 5 KRG ERIZH L CTiro 72
Telescopic Rod i AMy DA HEAE D FRET
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WA #E - HoH
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g —-&% B #f Z
GNP N A ST

J1

[ ) B ASIEDERIE FORBEO—D IR 2 28I L 2NEOETE R H 5. 4

Uy —TlE, KEEEFRBOERIK LEt) ) B X RN Telescopic Rod I A#i 217> T 5.

SN Z OMHRAPHEDBEE, PFRICOWTHET L7z, [R5]7 SE RN KBRS BEPY Telescopic Rod
FAM ZAT 572 20 B 30 ARG & L7z, i OB EG e, X MR %2 S L rod D7 RZ,
BPHED A IOV TEAG L 72, [RR] A 06 30 b 10 2 (33%) 12 &4, rod @ pull out,
migration, KB & rod B LANWE L7ZIEGI2S 3 B, BRI L72RERIAY 1 B, Bl
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BIEHEAEIE (Osteogenesis Imperfecta : BLF,
OD DR LOMBED—DIZ R % 2B L 5
W DETEH B B, BPEHED KT & T
BAWEL, T X Y&, BEiERE, S
roary7Ly s 2 F SE R MESHET
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MR - ik

2012 4ED 5 2019 4F F TIC YL ¥ —TOI D
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Telescopic Rod i A % 17 - 7= 20 1 30 B % %t
Gee L7z 206030 Lo i, 95028 14 41 21
B, A6 B9 TH -7z, Tl FEIER

Key words : osteogenesis imperfecta (B ALINE), curved femur (KBREZH), telescopic rod (telescopic rod)

MRS ¢ T 1730037 HECERABURIXNEAR 1-1-10 DB E BB A RANE £ > 7 — SR EE e

SZH 202041 /) 31 H

48 HA/NREIEHFF 4SS Vol. 29, No. 1, 2020

7 (03)3974-2146



BIEAEAENS £ 5 KBEE TR L CTIT - 72 Telescopic Rodiifi AT DA BEiE D FET

1358 (2~13 %), FIEEIL 132 kg(10~24
kg) T& o 72. Sillence 773 Tid type I 72 B,
M8 BN, NA6BI, AW 4BITH o7z, itk
P37 a— I 42 4 (05~7 4F) T, iR
DL EE, X MBI TH R O A BHE O A B % 5F
fili L 7.

B R

A PEE 1 30 B Hr 10 B (33%) 12 L B 7z, 10
o WNE X, rod @ pull out A% 2 i, migration
A3, KB & rod 25T B AT L ANE L
B U7ERI DY 3 B, BB LN E Z B hn L
THEBIDS 1B, BEEIHLTT 7Y F U &217o
TeHEBIAS L CTd o 7z,

B2

ERROEHHED 9 BRGSO D122V THE
Bz 53 5.

@ rod @ pull out

Sillence type IV CHUuLHEZR 6 7% - B, HGK
BEE OFEW R ERI L CEIEEY W, RN
Telescopic Rod iAMT 21T -7 (K 1). % 1 4¢
THMEDIALAD pull out A5 Y (X 2), 1KE
W D A DGR L 72 72 O FFFAIZ X D rod O3E
L2 E RN LAA 7.

@ rod @ migration

Sillence type I CHUAAFEZR 5% - BIE. A&
KRG B TR Tt L CH#4HE, Telescopic Rod
A 2475 72 (0 3). KBE OB EIZHE W rod
2% telescope L CW 723 @BHFTIEE > TL E W,
AT E RSN TEHRMANICEA L (X4).
KA L7:%D HEERIE Wz ofkupggs LT
Wwa.

@K, rod EMER

Sillence type I THURIREZ 774 - B, K
By OFWHRERH L THEIETYY, Tele-
scopic Rod i Afi #4175 72 (K5). B THHF X
f£3 mm, £ 130 mm ® rod MM L7z, itk
4AETRBRE, rod I2E Y)Y ECHMINY O Z il
BIHHEAT L, FIRLOMADE L 7o 727201

L 0] T4y 1 % 2. Tl 1 4R

4. AT 4 4R

5. )l T e %

6. #mlFhik 4 4F

H AN IR 22 S ME5E Vol 29, No. 1, 2020 49



B EIENS £ D KBEEZETH L TIT - 72 Telescopic Roddifi AT D& BEiE D #at

Fiizfro72(K6). LicA » 77 >¥ b&aKFEL,
TIEH/IEEY Y Z47V &5 mm, £ 200 mm ®
rod 2 A L7z (X 7).

@1k B

Sillence type IV, HRWHECTE F EF R AR~
YL LT 6% - B ARBREEIIc LT
$:45, Telescopic Rod i Affrz1T- 72 (X 8). iy
H2ETHY Y HOBEHHESNT (K9, i
AN 72O RIS T L — b, A7) 2—I12&
5 NEEDOHBTM 21T o 72, Witk L ETHES
e LR A2 L 72 (1K 10).

E

EROOPSDIZOWTHRICEREL, Z0

FTRROEREEMR 5.

D rod @ pull out

INFE THROMETD rod @ pull out 2%
DEPHEE XNTWBYY. rod @ pull out 1, B
RO X VRT3 05 L Eh, Z0
72 OB RE 7 AE B O F7 AR A RE DER] & FLig
LTHRITTERTWEZEZLNTWS, Kty
¥ —Tld, ZOBEMEEZFEBRLTHL, &GO T
piece & J&FHE DA LT ORIET) &2 WK THREA
THIETTPHI#M->Tw5., ZOREZBIBEL
THALIFIBID AL THARVD, BRTFHED
TRTHLBEHEZMO T LDTELEHPHE
ThhLEZDL.

2 rod ® migration

rod 2% telescope L % £ 72 A & & %% migration
DJER & 7 5705, telescope LK b EEE L
TREFOBMPRELS LB L, F721d rod 28
PIZELCLE) 2ehd 2", H#RONHHIEH
& LTUIMIEIFAMIES, KBRS 02 2358 e )
KR LTE L EOBIESY ) TEIMIC rod &
EELE) LT, SHiEUH ELTERLRL
rod Z AL —RAHEETHI BT ONS. £
72, Mivrod ZBIRLTLED ERITRT LD %
BILIE A & ) KBS OB i A3#E4T L telescope
BIEEFoTLEHITLIDHD720, #YLKED
rod ZERTHZLBEETHL. LirL, €O

50 HA/NBERAVER A& HERE Vol. 29, No. 1, 2020

8. T

7. FTATE R

9. W TAk R 2 47

X 10. FFiiE 1 4FE

) BMICEEL TV THRRBIZOE T T rod
ASEZRIZEH % L migration k32 H 5 72
B, FHOTROATEERIEPEENEWE
PHETHLHLEEZD.

GKBEE, rod O HMER

Mt v ¥ —OFERTIE, WEROKBRE OB %
JiZ Sillence 7338 T F 7213 IV CHER W E 2 5E B 1S
KEL BB R SNz O TH Mk iE%
FEBNE, BMURAREOAES] & FiE U CRBRE OREFE
DEEPELPITHNEDHELH DY, KR
DO L rod BD gap K& L % b LRI A
KT LEMERE»H#EITT 52 —HIZR 2 LRI h
oo 72, By sy —TANELZELEM,
41755 rod @ telescope 25HEAT L TP @ I ¥



BIEAEIES & B KBRS ZE A L THT - 72 Telescopic Rodifi A4 DA PEHE D FET

(EALOFBG DV HVEE) D A ML TLF W
BMEIEDHEAT L Tz, WAME @ overlap le-
sion 3% { e b LA ITHEIMETF L, NEO
TmABO Y MEBEZTLE ) L AWMIC rod D
HWEAMKT LARS#ITT A LEZ DN Zh
EhRAHRBOT/200%EE LTiE, #MEF4H
B2 52 _E RV rod 28I 2 2 AT 5
Nb. F7-, MiskERBIEFIC, Rk e
SE T RIS O B R B S VIE BN D W T,
% BB METAHEATS 5 RS AUE L & G
THILENEETHL. BliHz-oTLEY
EA VT TV NOREDHEEE 2D, FREGD
RATORITIUER S 7% 5 B 72O Tk, i
wEHIMUEEOAESEZ TLE ) 720 TH 5.
DB

FEICTRBYEE O WIEBI T UL, rod O A TIXFEE
AR E 72 1) (ABAET F 72 3B A & 72 A FERIA
WS TwAEY, 20X REMIH LT L
BOEH BT L — ML BEZEDOWMBAANTH
D, AFEBIO X9 2 BT LT R
rod ffAM 7217 TR 7L — MEEMZ T S
TERHERTAIMELH LY. BN Y —T
X, WEFME 1 E L HE ST RGO E 1T
W, A BIE AR & 2 A REME D B VIER] IS
DWTIE T L — MEEIS & ARl TAT & Miat LT
W5,

Ol DB RDOFAHIE, Ol DFO & T S F I
WX DHELWEARS ., — I, A
BNBZLUNEARETH 2 2 L1z S ek
Sibitk, DEREBEOEHE DL R OFA L
SR OTH I T 72 OPBURTH L. ok
T Telescopic Rod i AMFOFI L, REHOE
BABIELERELRR T2 L, IR0
TARERZ R TE DI L, rigid ZBENET &
W L C rod @ telescope HEREIC & D FFFAf D [nl
BEWOTIENH L. IR, FEENR
RERDEFL I ERREE OB EICIEIET
EWn &0 OB B G % ok LE AR
ERLGLZE, BREEHNOERPLETDH D I

YD) AT NBHDI LR EDPFFONDL. T
W2 0R I 7 TAR S B 7 B R 90% 12 K 5
EFAHMELH BV, By vy —D4E O
X, SNETORROME LT 2 LENIRE L
TREILE ) BHETH 7228 EHHEDOHR LN
7AEBI A3 33% & B IIMRCAER & o7z Al
Wt L7203 7 + v — W 4 £ o IR T
HoHI, EHICRMMIZT +u—32 L HED
ERST R H L. LAL, ShEHRE L
rod DI RBIEEAICOWTIE, PiPHoT
RIZEDESL LEBLEETHL EER L. &
72, BIERAITOWTHMEOFBBIZE A HEIC
TORELRGSIRDICHPHR2ITH) 2T,
WHY 72 AR DS TN 72 o T TR % 406 L 72
D, BIMEZES L) & BRORHEHS T2
EVRTELDOTIE RN EEZT-.

&

%

Bt vy —TD Ol DKBEEEIHT % Tele-
scopic Rod i AMi DA PHEDPIZ, HHEIZOW
ThE L7z, APHEOBE LR Ol & K
B EEWRERE o7, BIROAHZRS T 720
12, Ol IR — AN — A DTGB R U O W&
HEAZ T L 250 FMio#EN, #es 43Iy
7% VD B DD B

Xk

1) ELl-AdI G, Khalil MA, Enan A et al : Telescoping
versus non-telescoping rods in the treatment of
osteogenesis imperfecta. Acta Orthop Belq 75 :
200-208, 2009.

2) Franzone JM, KruseRW : Intramedullary
nailing with supplemental plate and screw
fixation of long bones of patients with
osteogenesis imperfecta : operative technique
and preliminary results. J Pediatr Orthop B 27
(4) : 344-349, 2018.

) ARMECL © FEA I BT 5 TG AR R
EATHED). BART &L RERSIIEFHET
I 11 4 EERFFE S 1 199-202, 1999

4) Lang-Stevenson Al Sharrard W] : Intramedullary
rodding with Bailey-Dubow extensible rods in
osteogenesis imperfecta. An interim report of

H AN I AVEF 22 5 4E5E Vol. 29, No. 1, 2020 51



B EIENS £ D KBEEZETH L TIT - 72 Telescopic Roddifi AT D& BEiE D #at

results and complications. J Bone Joint Surg Br Effects of a telescopic intramedullary rod for

66(2) : 227-232, 1984. treating patients with osteogenesis imperfecta
5) WS, MR B EN®HLIE  BIREAR of the femur. J Child Orthop 12 : 97-103, 2018.

AHEIZKRT4 5 Bailey-Dubow Rods i H #% k. 7) EWSBHE, R B EBAES  NRo S e

IR EAVEMERE 45 ¢ 272-275, 1996. Pk e Ak $ % Telescoping Nail #:12 & %
6) Rosemberg D L, Goiano E O, Akkari M et al : PEREER, BRI EANRIHERS 41 ¢ 16-20, 1992.

52 HA/NREEARF A EHERE Vol. 29, No. 1, 2020



H/I#£53E (] Jpn Ped Orthop Ass) 29(1) : 53-56, 2020.

10 & DA _E O sk RSBV 35 UF % e 138 i o el AR i oy D A

ol &Y%
i

==
LN
=]

0
i

1

zlzl),:

ERRR T O O i
L

1) 1] 37955 e B = T Be. IR AL
2) R DO IR 5 — B
3) SHHE BRI RL R R B R

EF

Al 2 1&, 10 U OEHO = BPERE 351 2 BB - WBE, R

BIRE SRS LT, JBe BB 2 v O L AR AR oD 5 2 AT L 72 9 1) 10 e BB 2 A A L 72 FANIFAE i
13 10~55 7%, 34 226 %, I FIATIRAER 12~60 7%, P34 280 %, ROMEBIZMIMN 2~21 4, F
¥544ETH B, MHTO MP H 47.1~100%, P39 795%, Mtk MP fii 17.6~100%. “F35522%

TdH o 72. GMFCS 1Z4iiHi L <)V 1T 2 1,

LAXOVIV 5 i,

LARVV 2BITH o7z, MET LNV

AR L XNV IMANDOUED2H)T, LXWVICEBILD WD THITH -7z, K, Manicald
727 B 8 BRI, W05 B, WENIEE TH o Fr OERN, 10 UL E O BB R %

B AR T, FIZ GMFCS LRIV, V EJEEITE DR WERNIZ T2 Thh T,

153 P

WDOARTEAR Y70 MP ISR L, Rk - BRI LT, FHEmICE L TR TSH Y,

WIS 2 EAEH A MR EER D,

FC®IC

Ll Pk 2 1%, 10 7% L b O AE G 0 w5 v Ik R
2B B B BIEBLET - BEBEET, 2T B B 12
st LT, BEBAE & O K AT O A % AT L
THER 2 A L -0 THE T 5.

¥ R

AT BT ARG D V), B, T
F17 & X 8T i 2 A9 % 10 ik BL L o o P8 JfR 95
T, B e ] R 7 9 AR 2 5 e 2 SR L A e T
My CiHAE L7z 961 10 IRBIEITH 5.

FATERFAE G 1E 10~55 %, P39 226 1%, A
ARG 12~60 7%, 139 280 3%, FEE BT H
2~214F, PS54 4ETH 5.

¥} &

1B B A B A AR 1k, RNRRG, SEAh, BN
W F 7RIS & s, RBRERS, NAZRY
v 7B O R BERIRL, SO E & T
JBE, S BSOS E R L7, R
B HA MR B 7 3 BRI & AT L 72,

FHEHEATET - AT 0 M X BRRIC X 5 Migra-
tion Percentage (BL'F, MP)##ll L, 18 bl L
e, ME - MO KHEEIRE S E Y AT A
(GMFCS) OZAb, EhoE Lz HE L7z &EiH
EMMii%, Verbal Rating Scale £ 0, 0:9@A7% L,
1AL, 200, 3% 0w, 40Tz
LNV BV, D5 BRFTIro 7z,

Key words : cerebral palsy (B ), dislocation of the hip (B¢BAfilEFT), soft tissue release surgery (#k#RfF BEAT)
EEAGSE ¢ T 514-0125 SHEIFETOKILEEHNT 357 IS BeAkRE = mke BORAVEE THILOER  EERE (059) 2322531

244 202041 H5 H

H A/ NI AR 22 S MRS Vol 29, No. 1, 2020 53



10 7 DA b OB PE IR F5 4 F 2 I e 5 i 7 100 A D AR

1. e
siew| Fapenn | g | 00| W gg mn | s | ST gg
1 | 3B H 47.1 I 2 21 4£ 56 7% 46.7 il 0
2 55 7% 10 » A i 778 \% 2 4460 H 60 7% 4 7 H 28.6 \% 1
3 | 4340 A H 56 v 3 2411 2 H 46 % 3 7 H 258 il 0
4 157% 2 »H i 100 v 2 2437 H 1757 H 100 v 0
5 10 7% 8 »* H i 66.7 v 24£ 22 H 12 10 2° H 176 Jill
6 11E11»H +H 100 A% 2420 H 145 12°H 52 \%
7 1157 H i 85 v 1 2447 H 137 92 H 65 I\ 0
8 105 7 H H 85 v 1 24E7 7 H 135 02 H 40 v 0
9 10 4 " H H 90 Jiil 2 746 2°H 17 5% 10 2° H 68.2 Jill 1
yi 87 2 778 1
S35 226 1% 79.5% 54 4F 280 % 52.2%

L

B 107 AHE O3Eo2E ) v
FEFREER A L, %, FRIGRGETH S .

B R

WIET O MP fi 471~100%, V39 795%, itk
® MP 1 17.6~100%, “F3522% Tdh - 7-.

GMFECS 3R L~V I 26, L~VIV 55,
LAWYV 26ITH o7z i LRV N 2 Sk L
NNV MANDOYFED 2 BT, LRIVITELD RN D

54 HA/NBEILIVEL - 20HEE Vol. 29, No. 1, 2020

R 2. 107% 7 2 Ik
T MP66.7% DU, FEHFRERALZ RO 5 .

DRTHITH -7z
PEIRIE, AETICRR D 72 7 B 8 B, THAA5
PO, s3I TH o7z (FK D).

B X BUR

BT

EEB 5 AR, 1077 2~ H, otk
E5F - BB

TR BEICTHRY NE Y 22T TWwie
A, IFEABMAHEITL, OnF Y LLDARET
(K1), AR S AT L 7272012 Y b %
sz, AReBIE o NERTfE, W3 i
AEWT, GMFCS LRV, 728 MP66.7% @
W2 32072 (K 2). 10 % 8 A A IS Tl 2 47
v, BB O RN, EEE, B, R



------

3. 108 10 A itk 2 5
A B

- AMIAND AN Y v T RER, T RS L) e
iz fidT L7z, il XA MR X 7 &, Al
BALTUNEY Zifr L7z,

10 7% 10 2> H R I VA BB 3 F W c s L (X
3), 1273 2 HHK, MPI76%2&EL, VET
V7 ENTWS(K4). BEAT, Kk
IAEEICZ2 ), GMFCS L X)VIIT ADL 133
PIZtE L T 5.

z =

PRVE R C BT, BB - WEEE, e
AR EIRFIROIH L % D, Root” DT &
B EHEIXERD 18~59% Th 5. FHWIHME
LCld, Mfflem s, WM ECEY 0, 5
B Y M7 LA Tbh 5.

WIASHEST L, HAEM, AW OBl -
W, %, BEiEE D a0 salvage F

10 7 DA b B TE IR F5 0 F 2 I e S5 i 7 100 A > AR

B4 12732 HKE itk 145 2 H X g
MP176% 2L, VEF) V7 &R Twh.

e LT, MBI, SR, Kb
VAL ERGIRR", N T e A B 4 AR 7 & P Tl
WEZLND.

EESYIE, T 10 L T 22 F# 4 30° B
T OHER T H AUTTREARED A T B AT &
L, it 5% HATHT MP A% 50% Al & hLid i
HABIERIE D MP 1 50 % R I HEFF S hTw B
LT, BRI oA R R L7,

ST AL, L) EEOHEN 10 % Lo [ B i
Fr e B3 5WEME T, FHFEMEITHLT, %
TIREEFAN O A THHIS L7z 9 41 10 B & Bad L7z

Noonanb 12Xk % &, “FIGIERS 40 7% 0 K
PERRE 77 N, 154 1B RIS 0 FR A T BLET X 15 %,
B 12%, BAETJAT RLIE 23%, 1L 18%
R o, ZLTC BHAZED XHFTH L
PIZRIEE T, oM S AR, BE, K
Fi, WEOMEICHMET 2L LT, PldmES
FHRICHF L TERERETHL I LaRIBLT.

4 DREBNE, 10 L. oo XA B BA
REAT 2 MYERE T, POR RS REIEE
otz LT, FIZGMFCS LAV, VEiRS)
PEORNE BN RS BT AT b TB Y, R
T A S MP I3E L, MREERTIC X 0 Rk -
FHERIRARIR L C, BRI L CRIENTH
), Noonan D FIEIZ—FH L 7.

BATOFERMEZHIM L, BERRLEEEO X
FAERRDAMNC S, BRI L 5 2 LR ek
By 72 0l B 2 R 5 2 L ICEE T AL ENDH B,

H AN BB 22 207 Vol. 29, No. 1, 2020 55



10 7 DA b OB PE IR F5 4 F 2 I e 5 i 7 100 A D AR

BRCIE, ST EREO R GIEG 2 a1
T 2470 TV 5. FleTm\ &, i Hh
T D2 BEPEIE SN VD, ki
HEAEDWRET, KEIZXDINHTOWEE L)L %
B L 77 ElIS 2 U, KR T 10 & DL
BECHZRE SN LIMAEER 5.

xED

1) 10 & LA L o Ji PR JRR 82 (2 e U e A S5 ) A
TABIERT 2 H O BTl D A & 4T o 72 REBI D RGT
ZiTo7C.

2) WiREERTOATYH, BEEEGEOWER
PG & 80, THEIVEAYMK <, SRV R SR I
PEELESNDIGEITHEREEL R 5.

56 HA/NREEARL A EMERE Vol. 29, No. 1, 2020

Xk

1) Castle MF, Schneider C : Proximal femoral
resection-interposition arthroplasty. ] Bone Joint
Surg Am 60 : 1051-1054, 1978.

2) HEEDLA, HOAGHLME, MR JRITA 0 BRTERRELC
BT 2 B B S 5 A AR D £ 01 A —migratiion
percentage |2 X % Miat—. H/MEE&RE22(1) ¢
142-146, 2013.

3) Noonan KJ, Jones J, Pierson J et al : Hip
function in adults with severe cerebral palsy. ]
Bone Joint Surg 86 : 2607-2613, 2004.

4) Root L : Surgical treatment for hip pain in the
adult cerebral palsy patient. Dev Med Child
Neurol 51 : 84-91, 2009.

5) BB, GeRECE, S IEHELT A o BB
L o> I 4] 575 R I 025k 9 % Bk AR AR T4 0 %)) SR
— PR 10 R LUT, it 7 R DL Lo R
WRZEFIZ DV T—. BRSO S BHIF7E 236k
13 : 23-28, 2003.



H/I#£53E (] Jpn Ped Orthop Ass) 29(1) : 57-60, 2020.

WIR D72 DI EWET M 24T o 72 DBREERT 7 4 A ¥ b DI

ook om-E N — Y- B
AW R A R E D T om &
D) HEERAS: & 5 8T L bR ¥ & — NI

2) FRBERRE BOBSLRE

E B WRAEAOFMWETMM AT 72 5N OBIEZ WL, ZO%KZHAL 7.
2006 4£ 3 A5 2019 4£ 12 H T, UBEANRE D7D FNEFMiz21T- 72 8%, B6pl, 116, A
62, 7EAR, Wl 7R, FHRTFEER 16(4~62)5%, Wiz TR 7(10~14)4, Dejer-
ine-Sottas, Centronuclear myopathy, Charcot-Marrie-Tooth 258 41 #l, $p5&ME e RPN SUE A 3 B,
TOEHEDS 11 BlA it G & U7 SRR B G | 2 A S i B R X (% 2 185 C The hind
foot angle € L, 10° UL LNV D 2 IER Z2 iGN H ) & L, TOENEZ AL 72 ik
FRROFERIZ T (29%) T, HENRKOBERIZOL0%) TH-72. HERNKOFET, M
WOHLRTE o7, AREOBIERHEL L, IHOFEIULETH LI EPEZ LN,

FUBIC teria &, FATRFEEA 4L LT, W EB

ST AR L, AT THAT £ 723 hs T

3 BH I [ %€ 4l %> Evans TAli 2 & O W E D& BETHHBHEL L7z, iR FE B6#l, K
PEFAE, HE THESZ OB 2% LTLE 1161, A6, 4 Wll7RE T4
D721, HUBRBIEI 2 & o BRI B A 2 it 16 (4~62) i, iz PIaf @B i 2% 7(1~

0, EIVEBIEEDISIES A W HEEA R W, Z0 14) 4E, * 595 A Dejerine-Sottas, Centronu-
A E D LT 5720121, MHIAT o 72 HE N clear myopathy, Charcot-Marrie-Tooth A4 4

KORBIEZIEMEICAT) SEDEETHHLEZD 1B, FEFEVESRRIENBOR A 3 B, et 11
N5, ZOWZEDHIE, MidicAT - 728X BITH o7z, Bl DONBUR KT 55T O
DIFIERMHRIFM L, CORRERET LI L WIS, 4T RO IR LTI
Thb. Posteromedial release (PMR)combined with ar-
throdesis of the talocalcaneal and calcaneocu-
boid (CC)joints 2 DHLA A DETAM) W %, 4 1%
Z OIfFEI%, Retrospective case series T, 4 VLB T B MELIAL O P ROE (FF T4 123k LT

MREFE

Bt R B S OKBZHTIT- 72, W51, 2006 &, PMR combined arthrodesis of the CC joint
EIALH 20194 12 H T, Ykt 1 Mgk THIX (Modified Evans F4if) %, KEKTHOMNKE
ROTDITHENETM 2 T - 7288, B 146, & TiE, &ETORMTIHEHEEMZIT> T 5.

46l A1, A7R-, W10 2, T R REDOTMITER, ROMAEDETHH
ARG 14 (4~62) i 2 xf 4 & L7z, Inclusion cri- 8 &, Modified Evans FAii2% 6 /&, 3 B & &

Key words : equinovarus foot(PI2), bony operation (5 1F#7), hindfoot alignment ($2E#87 4 X >~ b), child/IE)
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WER D 7= DI H T 24T o 72 DBIEIT 74 X ¥ b Ot

10 R TH -7z Bz, T - iHRE
EF 2T, MiklEF 7 2T 6~8 BRI E %
1w, S 4a~6 McikE Lz T - 1]
HRBIEE " 1E, R — 05 OBE Tl & 0
L5, b9 —HOF TRz mat LT, K
DLFTH 5 8 3 FHREEMIZ A2 > THIHEZ A
LC, EICHEHEMEZEET S, RIZ—HOMW
5 RS B2 WM S AN 1 T L 2228
5, b)) —HOTTHIETZ/MNIEL T &
T, HEBRTPOE I HETEE2HETHOE
WA T 2T A LT, IS HA B % F e
T 5. RBRITHEO AV 5 N THI# %

FIALT, FICHBBE 2 FEE T 25BIEETH 5.

X7 AP F %1 Ankle-foot orthosis #47 < &
b 3 HENEEEASE Lz, BHilE, iR m el g
VA S HLAE X O 1% (The Long Axial
View : AT, LAV)Y (K1) & ffio> Tirv, W
AL @ £ i (The hind foot angle)®” %l & L
T(K2), The hind foot angle 7% 10° LA EPIAL
M LRER & PEENAD ) LEFL, TORE
HREMA L, 2, HEENAKOFET, Tl
Jik, MR, B, TR ARG & B B
WEIWEHFE L. B, ZoOWRIEE——A
DRI & o> TPRAr & firh OfFIED TR, [

1. VA HEFENE A X #R (The long axial view)
BEE 74 Va Aty b EICS, BHEDOHET D HRITK LT 45° O TRY

LT L7z

2. The hindfoot angle
JeAg & Bl O g gl R Yk 723/ (k) % The hindfoot angle & L Cilll%E L 72.
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WD 72 DI BT & AT o 72 e DBIEFET 7 4 A > T DBk

One Way ANOVA: p=0.36
L]

3. KFMTEIC BT DS OfE
WEMNEE +, WA - & LTHIEZ KD, One Way ANOVA B % {7 727,
p=036 L EEAEI o7

—— ANDOEHIZ X > T, 1 BITiFlizf7T- 7. #&
FHEAT X IBM SPSS Statistics ver. 24 Zff L,
PP OH L FAl )7 O HIZIE One Way
ANOVA %, 5, BMlokfgizid Chi-Square test
%, TR F4ER O LR I121d Mann-Whitney U
test L, p>005 2 A RAEDY & L7

B R

it g NI DFEAEE 7 R (29%) T, HEHL
KOFEEFIZO0R0%) THh oz, HENKOA
T, FANSEAZ), MR, B, TR
F(EDICHEEI L, HE0hH RT3 %
mo7.

z =

W BRI S 2 B P Al o (R EFAlX, €D
HOIT & A EDVALE TR F 72 13 T A X
MR 2 o T, RAeKROIEN & Mo Align-
ment % 34l L TW2"00 LaL, oMk
TN Tl b EE 2B AT O Alignment O
Bl Z LCw 7w, Hayashis? i, B A A
BETHIUE, EETHSHTRIEINS -0
ARSI A2 53, BB i D 21 B 6
JEDFREN B Z RIT S s, EFEICR L EH
G T EES TR S TR AN L, 2T

xR EENXOER

HENKHY | EENREL| P
R (5 &) 2:5 7 :10 0.56*
BUE K 3:4 10/7 0.48*
T3 4w ) ) "
Gkt B () 12(6:62) | 13(4:41) |05

*Chi-Square test, *Mann-Whitney U test

MEHEDFSEDRINIC 2 5 2 & 2 RIE T 2%
LTwa. FICHAREOEEFmZ, oK
VG TRSOREEZ L LTCLE) Filith s
ZEns, HEONRETEL7Z204%LLT,
PRI~ DL D7 L L, R B EE
DHAEETFHTHIEDVEETH L. TD=DIC
(LA S A X R e o T, B
o Alignment ZFHii 325 2 L RO EETH
LEEZLN, FOMERIITILALE RV, A
Tl E HA X e, RENR DL LT
Cobeyik? # Saltzmann#:® & 5N % The Hind-
foot Alignment View (LLF, HAV)R Z OWFZ%ET
WHLZLAV' 2 ®%. HAVIZ7 4 VaA kv
M BBEORDOEICES, BEDR D HRITH
LT 20° D B TR L Ciiog 5 % /15T, LAV
74Vt y PEEBEOROTICES, BF
DB SRISH LT 45° O M EE TS L T
+ 251 TH 5. The hindfoot angle®” D5EIZ
(X, LAV 2"BEN E RBEMOBEER TR
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WER D 7= DI H T 24T o 72 DBIEIT 74 X ¥ b Ot

093 £ 079", 099 & 099" & IEHITw L, 7z,
HAV X ) EEEDSE OV E W) HE7 2D 5.
L oTZoWETIE, LAV Z il L T The
hindfoot angle #ill%E L7245, ZOfEEAM# 7 &
(29 %) \Z ¥4 N B AYAETE L 72, The hindfoot
angle Z il L 72 MBOTFZEHIE D Wiz, g
Mt 352 13 TE RV, #1/3 ORI IEE
WAL 22 s, BT - ITHREIERC
X BNBEDFIEIZEL <, HHMOBADLETDH
LI EzZoNL T, WHRTAHRHERIC
Lo THEEDPHE LW E W) BERDE Z SN,
Rt L2 OB % )y 72, #iTAT @ The hind-
foot angle 2SI ERFIEDVH L W EEZ NS
A, ZOWFRTIEIMATO LAV 28Hg L T ew
725 B R\, SHOEFTHET LzwEE 2
TWw 5. Hayashib® @ #5725, LAV T The
hindfoot angle 75 10° YL LISV 25D % i Bl %
BN D Y LB LA, ZOBBHEIZOVT
EHEF ST W, The hindfoot angle A% 10°
VLA A3 S % FEfI S, ok R B 72 & D Bk
LRI IS T B B ASTEAE T % 227 & DR 4k
DOBFEDFIEHMERAEL TV ELVEEZ T
. ZOWMEORPL LT, BAMEHETHD
Zk, WM THEWI L, FHBERSEI AW
L, EREID RN L, HiHTO LAV % 08
LCTwhWwZ &, LAV T The hindfoot angle %%
10° LA EWNAA A @ % e B 2 Bl NV D O & 5E
FL7AH, TORBEIIOVTIEME ShTwi
WZETh5b.

xED

W BCRE O i P T4 7 5 i PN S D FE A2 313 29 %
Tholz. HHENXOHET, BEOH %K1
irolz. BT - ITHAEEEIC X 2 NEDRE
EEEHEL L, AMOBEDPLETHLIENEZLDS
hrz.
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BIf 7 #%# % 72 &£ 5 72 Hair tourniquet syndrome @ 2 44

T = -l
CINFIE )

=

k= b

oA

[ .
- de BF kY

D RPN G R v & — AR RL
PNIGININEINES R 0 A

E B [IZU®IZ])Hair tourniquet syndrome (HTS) 1%, FBERRIZE ) T8 - B - MR &

ARAEL D ollZFI SR TINLEETH 5.

EF 113 21, J.

e 5 B SRAIRM 253 %

D9 5MLTW5SZ ETREATD & KB L7z 85 MMV RE & BERERD 9 - A i S 7.
FREE T IOV —RTBIET 5 L, ISR DB EOVTEBY, ThzEOMT5 L) oI -
PRI E L2 BEs2]2 22, B iR - BRIBICEBEI K E 0L T b 2 LICRBIS
KOE, KENEREZF L7z BEEAKREIN, BHICYREEZZZ L7z FICTIBICEIIRE 5 >
MAFEAE L T2, BT ICV—RTEZOBEP LW L 2R L. Tk, &I - 95 -1
o L7z, [F5 - M HTS EAY R TOMEHNSE {, MBINITREIE I L 0LVnE SN,
RHEEEBOWMELH Y, TOWRENED ZHICEWTEYOBEETI T EPEETH .

FC®IC

Hair tourniquet syndrome (HTS) &, %%
U TG - BB - MR EAVRAEL, R
2G|ERITRETHD, TN THIINARER
HoOFmWERETH L. S, SOHER BB
HTS @ 2 fl%& %5 L7z O THET 5.

iE B

053, H, B, AHESHIEISH D ) -
MLTWEZ EITHBEILAMNESEEEZZZ L, K
Beifisr & o7z, WA L, 7258 5 ko
EHERID S o liasA BNz, HTS &8, &
LRI TSV — X TRIET 2 AT 5 &, Ik
OFRRWIHER SN /20, ThabifEL7. £
DEHZDP LRI & 5 > MIFFE L IWFE LT &
25 HTS Ll L7z, Wk L 722k, wal
MREFIRAETEL TH S LR SN2 (K 1-a,

b, ¢, d X2).
iE B2

20 H, . W RYEN ORI LT 4B
HEEMFEHTH o 72, iR - BRIRICEEL W
DRILL TWDB S LICRBNROE, EENEE
2w LERZeRESh, BHYEARNL -
7z, RBERE, FEIRORHLL 5 o MAFRAE L Tz,
HTS O T —Xz2 H» TRIFRICESZOH
AN EZMER L. ZO%HM 1B OGS
THREPUIE - 9 > M YEED A S N7z (K 3-a, b,
X 4-a, b).

zZ =

HTS BEERAR L LI L) Foe - ok - e
e NP E R TIRE T, ) Vo8 - BRIRGER T o 8
EWCL D RABIONMEM - 20 - BEERTY. AR
iRV E I, BREZRTEMNLHYY, &

Key words : hair tourniquet syndrome (hair tourniquet syndrome), necrosis (##4E), child abuse (V&)
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BT 7% % 72 & 72 Hair tourniquet syndrome @ 2 {5l

1

LB

: FRI O YIEE
M 1Y
M 2 2

Q-OO"!DH

AN B L RBEOEIE - YITNICE 2 BNDD
b7z, RLRARNWEILEL L. AREORE
3% < AMBZWT, AEAMEH T 2 FERLHT
HORIZE D EL 0L HBY. T2, ok
RETIIMTED D V) W B L b BRZOMHE D
RAEICHEBLTVAELELZLNTVEY, 5 X2 E5

62 HNA/NEEGAR - 2HES Vol. 29, No. 1, 2020



3
a: BEBREBH
b BEREHD

X 4
a: BERERG6HH
b: BERLZ6HH

ERNE, EBADPAITAEINTEY, IR
BLOBLTEATE R 2~6 20 A OB T 5 725
LEZLRTWSY.

HTS AgEb i, BRI KN & 7% >
TV B MHMER BT B LED D B 2%, TEIEAS R
B%e B MRS B D LT 2 BT BR 2 A5 R 72
BENH Y, FRUTHIET B 202 b PR
TOWNEZHERT HHEDH LY. Fa DB L
PHEBI 1 b, AEREE T T SR % R T
X ol

7, HTS TIIEHOTREMN 2 SFICHE 2
LAEETH LY. BRI T
BRI ER RS LEN D L. HIREECH
B B 2 4 S BLOFTEL B S THE Y7,
SO XD HIERNCEB L7 S REIELUANC b &Y
DBEEITH ERDOND.

PRI E LTI, FLSDE OG22 2 i IR

R 70 #%58 % 72 & - 7= Hair tourniquet syndrome @ 2 1

Calb

Calb

DI ERKIREFLL THRET L L, KAWHEOL
AERMBUIHAT B R EPBTFER T B Y,
L0 2 FIE T I D IFRESE R A O MiAE D bR 2
FCRAICHIETE /2 LT, BIBZEMFATES
PHERSBEBLZEEZONS.

&

B

BIF 7 ## % 72 £ 5 72 Hair tourniquet syn-
drome @ 2 % REER L7z, HTS ODFEEZ ML,
HE L 2B R RICHER T ) LB H S, £
72, EfFOWHRENEZ SUHICE X BET LI LNE
TCTh5.
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77 b — BRI 350 B [ B S o i s R -1 e AT

/S A R

B oA F-m B OB —-% H filk

E B [HW]BEREESBENEMERE IS B 5 BEARNEO—>THh b, RIf3ETE, 77
b — B RUBPERRRC 331 2 e BB O fE B 1% AT L7z, [ - F71£]12006~2017 4E 19
o7 T F— BRI O 9 B, 10 PR F THM X MU TROBBIGE 21T o 72 47T A g & L7,
WEWEENT 1~ Th 0, FBBIEMEIL 2~17 4 Th o 7= W MRIZWHIE, HEEFRHED20
A, HEEBAHIRIFE D27 ACTh o7, GMFCS LRMETI A3 A, MA6 A, NA21 A, VA17
NTH o7z Feli 49 Be A e BB ET & 32l X L7z, i MRI W, GMECS LX)V, TR,
WA R, B & Bl & L7z B RIS O fE B IR TR AT & 4T o 7z, DRSS A AT C U B
2%, GMFCS LNV AHREGEREFTH Y, LA CIRRERREIME— DK Th -

7z #5177 b — CRUBPERREC BT, IREEORE IEBERE OERKFTH D, i MRI

ZWTIB BB P 5 L TEETH 5.

F X

77 b — R T, AR RES) & AH
M7 B SRR DS A H L, KRINFEIRAE DORFE S E K &
%5 2L PR AR T ORI O
FEAEIE 26~35% L WE SR Twa Y, 77
b —CRI R LT, RBEMBH O
AT 10~48% & i s, BBIFIBLH o F8 A4
AT P e BB (3 B R o il
A 2 &% <, BN B g RR < B E R A
FHEICHIRT 5. X502, BYEIT B IR 2400
FEEN DR R AL 57 7 OPIT L %
b, RERE LT, WBBIEIBEE 2SI RS E 0 A
WOHZIKT S, MPFEOHUMEMRIELZ
ENHEERTWAY,

AUFZETIE T 7 b —ERINPERRE I BT % 2B
il O faBR R F T 2 By & L7z,

MR - ik

2006 42> 5 2017 AFZ U BE % W55 L 72 PR RR
BE0H L, FLRWOR MRI ZH B X OCEHIKE
RIZEY 77 b — RN & 2 S L7z he )
T, MeBOHETHLAE X RIS X 2R mBIE 2 24ED R
0 10 i LR F TIT o 72 IEB 2 RIFFE DR 5 &
L7z W53 47 NGB 22 A, K25 N)THh
0, WZRESERT 33 M (1~9 ), Sl
BILEIRET- 2 4 i 1% 14.6 78 (10~21 1%), T8
BIEHINIL 96 4 2~17 4F) Th o /2. FITEMR
L 346 #H(239~41.338), FHMAEKRER
2121 g(642~3736 g) TH - 7z. Mt MRI i Wiidix
BEIRZED 20 N\, FEMHIRIHZED 27 ATH -
720 kB, REMARIRZE L3, Bk & SR DM
TR EDAEAET DG SN LR TH %
(1), AMAEBFERERFAT > 2 7 2 (Gross Motor
Function Classification System, GMFCS) TiZ,

Key words : dyskinetic cerebral palsy (7 7 + —ERIxEF%), hip dislocation (BBIFiBiF), pallidum GEEEK),
chronic bilirubin encephalopathy (f2V: ¥ V) Vv ¥ > WiE)
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L. i MRI P75 (B2 T2 58 15)

a REEIREDO—H. W OBE IR (A) 125 E
TERD L.

b FEEBBRIGZ O —BI. FIRIMI (SH) & HitE
() I ETHRZRD L.

x1. WREE
el W2 N, 2B A
IR BIEERS Y 146 (10~21) 7%
. I:0AN OD:3AN M:6A

GMEFCS LSV ol A v 17 A

WREER 20 A
i JERMBUR : 27 A
% BE #5511 49 1% (32 \)
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BB p fl
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BB R
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I i; MF
fz }S €S 4.3 39 0.02 0.27
FENG £ 33634 356 014 0.16
AR 1985 2269 0.18 0.24

1% (Cobb £4)  315° 26.5° 0.34 046

LAV AS3 A, WA6 AN, N2321 A, V2317
ANTHo7z. BB HH X HIZT Migration
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L7z, #mBigg, 32 A 49 BesBe BB & 35
Wrad, 11 AFBIBE S A, WEIBLE 6 A) i
Tl 2 A7 o 72 11 N4 TS Tl 5 138 563 %5 T A
WiakAT o720 4 N4 B RIBE N BOEEEE 81 0 1
ORI U7z, JEIEE B0\ A i AR 2 AT o 72 5 B
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z =

Jibi P R RS BT B e RIS B X GMFCS
LAV T Y R K @ head shaft angle
BRECZEIDERNTFE LTHESRTY
L. TAaDWHLELRY, 77 b—CRUREPER
P BT 2 B BAEIBLH O fa R R F o it X 2.
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(£1). REBISRITTFH20~3)H, FMEEE
&N RS AP G- HEIL P 36 (2~7) HCTiRMI L,
1 B335 | ~BAT L 72. Glisson Z5 | #13F35 19(2
~62) HTABRI L 72 (X2). Ml TICEL
IR, FEED S IR £ T oW O Aok
VT THo72(p=001) (£2).

£
FEIE A JhE 1 10, AME 16, AEH 19
R FEMBIER DA 1 3, FikREHE LIE B AIPS- 0 9, Glisson #5] @ 13
FERED O IEFEH G £ oMM (H) F3108(0~31)
5 Hy 2 %L 23

OAARF (CT #5272 14 )
B E CICE LM (H)

HH 3, L1
P 12(1~62)

AARF & 2250
RmELE SHMEEE R & Yﬁﬁﬁﬁrﬁ‘ Bh GlissonZER|
345 134
%f; L 14 |
Ui e
3% 8% 14451

[ 2.

FiME e R & W RBURAIX G TYFE O Lo 72 1 BIAS Glisson 5 24T L 7225,
MEFEH & TH S8 A4 5-8E > 1 B, Glisson F5|HED 1 FHIFIED 5N 7295,
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GBIARAFIN TR L 72,
WD HRNITIHE L7z

i



%2,
TR AR B b il
5 051
— G i 0.93
NER - |
2 L 70 JEREIR 065
Sl > HOEIE 3 TOMIN 001
OAARF 0.59
% =

AARF o) ih# & LT, SAMER R, #5]
B EOBIFIREREDEARTH 0%, BHiIsE
M, RO WIRAFITEHR 2 Ik L 179 LR
FThHhELwbhTwa, IWHLIKXE/MED
AARF ORAFIEHET VT XL OB T,
279 FISPRAFIIEFE TR L TV 525, AR,
FERED S5 £ T 2 BMIFLEERE# L 726 C I3 M
PR TH LD DH Y, MEEE LT
FTHMEON— A T —[EEERIT, 1M TK
FM e T E R D212 Glisson FEFNIBAT TR &
ERNSNTWAY, —75, Subach 513 RHZ
Wi & B EHE & U C o SiHERE B oo BBk 2 i L
TWw525, /ME AARF B 20 i 6 61(30%) 12
BHEYEDH Y, s, R, FBREERECTRS
L O R o EMEL TS, K
OEFFENE, IH S OMmE TR, FEAE 1 AR
% H\CSMER H, Glisson 5|2 V451 TH
D, ZORR, EFPRENHERCHRLZ. £
7z, BRI 2601(8%) & Subach b DI N
LERWLREBE THo. WTFhoHETH
Glisson 5122 W TOFFMIZR RSN TV n»
A5, YBETIIBRAFIEBICRUE L, BEpITL R
W72 0 #&H Glisson 5| #1T->Twb. F72,
%D BOR NS SME S T — %23 2 E#E 8
ELTEY, SO DRI RIBHERIC O %255
TWADTIE RV EEETS .

AARF B ICH 53 2 FlcowTidoh g
TICSFEE W25 Y, Ohtani HI1XFF|HH
M E TOMIM &L HBHICHIE DD 2 & i LY,
P & (X R R L 72 AARF (2B i &

B 1T 0 1 52 > i Rt & MG LS B 55 B I

EI LRSS B EMELTWEY. —HT,

WP S AR HR AN TR R L B L LY,

25 5 1% OAARF »¥EG M AARF %R TH %
LHELTBYY, —E0RMIEIBSA TV R,

OAARF (2B L T3, Kashii 53 E WIS L
72 AARF 3Bt~ 1R BHBIEN 122 b &2 ok § ] hek %
BRLTW52%, Zhd 2B0EFHRETH D,

OAARF OJREIIMKKRE L TR STV 2w,
AL TIE, CT Z g L7z 14 Bl 361 (21.4%)
\Z OAARF SR I N/228, W ECTICELL
WEIZOWTIE, OAARF OF I X 53137 <,
FERED O IRHEBMG £ TOMM O A AE B A
FThotz. LaL, SHERETE 72 OAARF X
3BIDATH 57280, SHRIEFEEH LTk
WY ALENHHEERL. T, HRICHET
LHRFIZONTY, SHROMHAELEZE RS .

&

#

MPEIZ B 5 AARF OHFEKHIL, 2B
FHEERTHBELTEY, HRFII8% L HED
WMEICHARTO LR R THh o7z Bl E TICH
L 72BN B S-9 2 R T-1&, SSIED S iG#E G £
TOMEORTH 7.

Xk

1) Altongy JF, Fielding JW : Combined atlanto-
axial and occipito—atlantal rotatory subluxation.
A case report. ] Bone Joint Surg Am 72(6) :
923-926, 1990.

2) Kashii M, Masuhara K, Kaito T et al:
Rotatory Subluxation and Facet Deformity in
the Atlanto-occipital Joint in Patients with
Chronic Atlantoaxial Rotatory Fixation @ Two
Case Reports. ] Orthop Case Rep 7(6) : 59-63,
2017.

3) EAER, RIS, AARERIT S - BRI
Ml A 1] o o oD IR R IR B 1 B I B 0 42
FEERLER & 2D 9 5. BIREEEE 49(1) ¢
95-102, 2014.

4) BMEF, WI—, RRSWHII2 BRI
UL T B o 7= BRI ] e A7 [ 52 O BRI 4L
H AN ok ik 22(1) - 43-47, 2013
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Current Management of Pediatric Atlantoaxial
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Tension band plate % F 7zl & 24 1

fit] E L £ e w1 N =i
oW M WY - W O% WYk & OB Y& H Y
D) SR SRR BTETIAE SRR BT IR

2) URRIF SE R R OR A b SE ) b i TR AR CREOTE AV R
) iR NESTER - A Ve Ty s —

E B [IZU®IZ]Tension band plate (TBP) ZHW-HMEMIEIZ2 X, ZoO®IE ABEICD
WTHGET L7z, g e 5110 61 10 oo TR L7z, TATRRERS I3 SE 87 . I8 3 4,
7 7B, KBLEA O AOIHITHM 2 6, A8 B, FHAMMIX24E52HTH -7z Hijl X #i
VALIEFRTT 74 2 ¥ b EWREEANORR A, MR CRBEGEALE Wl OfHE L & screw (i,
HUIEICOWTHA L 72, ERDERET 54 2 ¥ MRz Twnrz HEEZ 6 5 )7 LRI/
L7z, fiit2 6 22H2 5 1 ETHmEIIREIE L Tz, APHER 5 BN BEME, 2 FHcyb O, 1
B screw WA FBD 72, [FELEE 6 20 A LABEICHITERY R 2 52 7248, K& A5 % o s Tt
FhEo Tz, REMERSA v 77 Y PAPHED G SN TED, FIRBHITBENZ L5 B

B0 b WERROWEENOBIGIZHEEIZTRELER S,

FCIC

HWEADOHIFIZ MM, 1cmBEichsE
HiE A% EOBBEMNADTDN, 3 cm PR
BMERON R E SNTw b, BIlliERO kL
L Cl3ffiail &2, glyE ez v CTHER$ %
FE, EEME RS L IXEmIHic X gk
i) % 220F B FEARIRE TV B, Fii 138
ME R % #E T 72 ER 22 TR S NU7ERNIC#IS S
THY, ik 7 HE sl i 1933 4£ 12 Phe-
mister 2501 THE L 72252 ORI FIE AW 8 1Y
THY, FADT A4 IV FRBIFIE R L ORE)S
Hotz. ZoKk, I %Z Blount 2% staple
%M\ 72771:, Métaizeau A screw & v72h
ETHE LIThITEZD, 4 277 v MEED
APHED HE ST A, 2007 4£1S Stevens” 73

15 L7z Tension Band Plate(TBP) # Hv 7%
TEREIEAS 2012 4R ICAITICEA S, Z O,
S5 D WEEMEICDBELZIRFTE LM
WHNTWA. TBP Z V- HEHMIEDORIR L Z
DB RIZOWTH LN T B 720 AL T 72

MR EHE

P4 2013 4EDLFRIC 4 BEC TBP 2 v, K
Bz A7 O A O I X 2 W EMIEZ 75 72
1061 10 Be a2 x5 L7=(F£1). BR3H, LR
76, 26, A BBITH o7 WIS TR
BL L TR MOBEERD ), BENICHEZED
15 cm BLEAFATE L, #@Hh 65%RIAS PRI
N2IER & L, Beckwith-Wiedemann SEfER: 5
B, R 2 6, Klippel-Trenaunay-Weber
EGERE 2 61, DDH WG R 0@k 1 T - 72,

Key words : leg length discrepancy (Jflf£7%), tension band plate (tension band plate), alignment(7 54 2 ¥ )
SEARSE - T 602-8566  HUABHF HUAR T B X BT /N 1% 465 SRR SR RE RS2 KB 2= Se L SRS ik ek
MR MR #E) B P RS (075) 251-5549

SZH 202043 )1 19 H

H AN IR 22 S MRS Vol 29, No. 1, 2020 89



Tension band plate % f > 72 Bl R 246 1E

1 EBI ORI

HEB | FAbrIRE AR i | P51 Witk fofh | PRETARHS | RO | Remsig i (7) AP
1 11 % |BWS £ 13 23 60 A5
2 2 |KTWS s 8 34 49 5°
3 B R eE | A 9 22 48 AU, screw &I
4 o R | A 10 33 36 5° s fijt
5 10 5 |BWS s 13 36 39 10° e
6 8 % |BWS Vs - - 28 VSR, 10° R
7 11 %7 |BWS s 13 28 29 BIEA T
8 6 %7 |BWS s - - 21 L
9 12 ¥ |KTWS V&l - - 9 L
10 10 % | DDH V&l - - 6 5° st {1 Ji

BWS : Beckwith-Wiedemann syndrome, KTWS : Klippel-Trenaunay-Weber syndrome

FARFFIAERE 8 5% 10 22 H (5% 0 20 H ~12 7%
10 22H), $KET L7z Bl o F3g30 AR 1% 29.6 A
J(22~36 2 1) &) 2 PG R TH - 72.
TG 4 FIDKRIKET CTH - 72, 7Tk - BIRIIHE
=3 L AEM oM RN 2 0FH LI 21T o 72,

MEFH HIE, B X T R4 R o AL IR T 5
2B\ TR BT > & IS4G m v £ T/
fiACHM LHEE, diREET 74 X~ 0
filix L HKA (Hip-Knee-Ankle) f ¥ mLDFA
(mechanical-Lateral Distal Femoral Angle) % %
NZENAER, Witk 6 »H, 14, 2FEORNT
FHIL, Sweeny 5 o Hifl X e R E 1 1512
BWTHALZScrewDZ35MA%EHML 7%
Screw Divergence Angle(SDA), EHEZHET
& 7 A B EN T (52 35 V) 2 M 7 - v A% oD A
It # Distal Epiphyseal Ratio(DER) & &% L&
W, 7L— PREMEOFMDIZDIZ, FHtED
HIREICBIT 2 7L — b RlofifE, fEahos
BHEICOWTHA L2 (K1), #EHE Wilcoxon's
signed rank test, Pearson ®HEREZEH W,
p<005 #FHEE L7

Bw R

WIRAZ 13012 6 2> A LIRS/ N ERR T &, 4l
ERREHELNTH2(M2). B L oltiT
ATHTA S 6 20 H, Wtk 6 AL 1AEDR
THBECHAAL, WEEmm) 2HA L2
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(month) T L 725 E#EEIZ P 06~1.0 mm T
Hotz. L BIERNROBARTIETAMR 5~10
% DIEBNE BIFCTH - 7257 11 i 5 T Tl % fifT
L= o 2 PIBIED I A D W F 5 HH
PSH L, Sy RAEH A7 L7z,

HKA & mLDFA Tl L 725@RWr 7 5 4 »
v ME, IS BRI & R 72 b O D A
7% LR Twiz, Screw ORIKAETH 5
SDA IZHM, AHUHICER 4 IR L screw OB
KERBD 7. KA &m0 TH %
DER EM5# 6 22 H 225 1 I THEITILF
L, ZO#% T T RBEE A B % 3 K7
MR L Tz (K3). 7L — b
R 20 533 41.1% (35.7~486%) Td - 7=.

EORER 2 BHAROE, 16112 screw BB % 72
D7z WENIWEG LRI H - 72054 T T »
N OBIE, WETCTE R EMIE R o7 3
B2 5%, 260 10° o B 8 1 e 2 52 72 7%,
7L — MREAE & ORI 015 L5 2
MR SN h o7z

FEB 1

8k + W THAERICREA VW EAEITKOE,
BICE DB\ E % £\ Beckwith-Wiedemann Ji
BB L BRI S N 6 BRI LR 2 2 LIRS
DFBBIZE 21T > TV /225, 8 %I Spina Mal-
leolar Distance(SMD) (47 / /) T 61.5/635 cm



Tension band plate % F\» 72 Bl R 246 1E

1 Hfl X MU & 2 FFl

Screw divergence angle

Distal epiphyseal ratio

ScrewsR B\ E

AR AL RS 5 7, HKA (Hip-Knee-Ankle) ff £ mLDFA (mechanical-Lateral Dis-
tal Femoral Angle) %, BRI HAL X BLIE IR CTHEA L7z screw @723 /1 Tdh 5 SDA, {5
TREEEA B WA O L% DER &8 LHEWL, FWMSEORBEICEIT5 7L — b REIOME
DOHIF D5 O EMER, M6 2H, 14F, 2FORE TRl L 7.

(mm) *
50 L%

*: p<0.05

40
30
20
10

0

fiTBILLD 6MLCB~_1YLLD  2YLLD 2Y+6LLD

-10
-20
-30

X 2. WREDHER
R 72 13 1% 6 A0 H DL Ha /AT I &, FIERD R
MAELN Tz GHIlOWERAM & Oftiifld v )

EMEAOBRRED Y, AL TR AR X
THND 2 cm OHfiE THEEIKFAL Lz H4F
Tbd ) SHOEALGTFREN/ 720, R
RENAMINC TBP % fkiE L i dk s 56 B B %
fio7z. Witk 245 ] CTHEZEIIBH LD O

08
0.75
0.7
0.65
0.6
0.55
0.5
0.45

0.4
WTATMEELL  eMEERELL  1vEHELL  2vEHELL  2veefitHELL

3. Distal Epiphyseal Ratio DR
DER (34§ f% 6 2> H % HAK T LIGo 5% o F1L %
7z

ORI L o727, FFIMUOHEST, 754
AV bOUFEEERL 30 HBRICHM OS2
1o 7z (K 4). A ] BhI s ar 10° 2 5 k8T
AiIE 20° Ll ffR @I & 7 o 72, iR BIAE L
TWw5 b OO DERIZMHET 0.6 ASLETHIIZ 13 042
AT L, RBRE A v A R 5 T PAE L
TwW7z (X 5).
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Tension band plate % f > 72 Bl R 246 1E

X 4. JEf 1

MG 25 mm OMRFEDS 2 45 5 20 7 THHE L 722U & 22 0 AL, A & IR$ET %2 47 5 7.

#2450 B
%

5. JEGI1 B E R O #E
DERZ 06 75 042 LILF L, Bk okw-FALx iR
7.

REBI 2

10%, BIR. HA#%IC Beckwith-Wiedemann
SEBRE L B S, LRI URI, 10 RIS
SMD (4 / /) T71.0/735 cm, MALF B EREH
f X BETHIZ 25 cm OFiE THBALL, W
EAOHKMIN 27720, ERBEEA A/
2 TBP &RE 24TV, BumikE 7 H W 217 -
7o, Witk 3 CHEAIIME L, hETHi24T- 72
(B4 6).  FgefrJe m] Bh I AT AT 0° A © PR ET T I 1
10° L BEEE o MG R C, DER (X477 0.78 £33
EHOWETHTNIZIE 054 ST L, KBGE A I
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X 6. JEB) 2
AT 25 mm DMEAED W # 3 4 TIRH L 7.

B R 7 AL, B L Twv
(X7).

z B

2007 4£12 Stevens 23y L7z TBP & H\w72%
EEEERCTHERZ LD H D #EIS 2 LT,
MEMEICDILLSfEbho0od 5. HWEOHE
T, Gaumetou”ld, AR RD -1, A



N stran : VigsT

R 7. fEF 2 MEBIEIHN R O %8
DER 28078 725 054 LK T L, 2B 5 b HmEORK
ALz R 7.

REIL 68% T, 125% T O DD FFFA S ULET
HolzlLTwa, fof 75y e LT
b, Lee”ld Staple & DI CTHEZ~OX)HI
fikvy, Bayhan'iE Percutaneous Epiphysiodesis
using Transphyseal Screws(PETS) & O ILig T
PETS @i DG IE I b & K B HEIZ DR wE LT
BY, AHEIRENTH2H00HEREE Tl
o TWRVONEETH 5.

Sinha” 5%, [ T MM IE TS Ao
BB EON L LTBY, BENEREZ R
M AEZ W REMED D 5 L LT A, Sl
AT D KIBRIEAL O A D B RHIHNC B v TR
ML DR AL RO HShTB Y, 7
L— FREMER A7) 2 —ORAFIIZE YK
BRI B TRIRWE T T 4 2 >+ Asil i 75 i)
WAL TW S 88z L HEEED 258, ERIK
L IR LA T IR 2B B R E o TR BY il i i %
Aol BEEEMEOREE LT, KIRETO
TIA XY PREOWRMEISI A, HHEICHENK
FhR AT RV L A S A D O O TR BIEFE P o ik
RO R SIIBL L vz, BEEICBIT 5
FUED lever arm AV 52 LI2 X ) BEEiOF
HRPEATE /N BIIC B T E MR E R AT
{BHDTRBEWRPEE R T FHIEFITHERIC
FUTRRAFAE L TR SR OBERIC X ) @R
BRHAREIESNTL RIS 575, BIEKT
& RN vt FARPASH & 2 UEBTRIIBIE S
FTHMBRATR L 22 WHEESEVEEZ 5. WEH
EREARTSBIOREF T NS ERLIETH -
222 ENDY, FELLMEIHSND T TR

Tension band plate % F\» 72 Bl R 246 1E

RETHILREZDLE, BIERERERELE
DFEHE & ) FIRT B AR R BT OIS 13 H (1258
IS BRI REEERD.

AFAEO limitation (&, FERAEDD R L L
KEGBMPRZTEOFMIC BT TSR G T
@ Joint orientation angle #HMliAt7: SN TnWnZ
LIZE > THMEBEOERPAHTHLZETH A,

TEH

TBP Z W7z EMIEDORR & S HHEICD»
THAE L7z, fERI RN 6 20 H DLBE ISR 72
A%, KB % O R FALA L 5, 5 it
SABITIEIR L 72

R TR B UM S AT A T B AER B0
W74~ TBP OIS HEICTRE EE R 72,

3k

1) Bayhan IA, Karatas AF, Rogers K] at al :
Comparing percutaneous physeal epiphysiodesis
and Eight-plate epiphysiodesis for the treatment
of limb length discrepancy. ] Pediatr Orthop
37 1 323-327, 2017.

2) Gaumetou E, Mallet C, Souchet P et al : Poor
efficiency of Eight-plates in the treatment of
lower limb discrepancy. ] Pediatr Orthop 36 :
715-719, 2016.

3) Lee WC, Kao HK, Yang WE et al : Tension
band plating is less effective in achieving
equalization of leg length. J Child Orthop 12 :
629-634. 2018.

4) Sinha R, Weigl D, Mercado E et al : Eight-plate
epiphysiodesis Are we creating an intra-
articular deformity? Bone Joint J 100-B : 1112-
1116, 2018.

5) Stevens PM : Guided growth for angular
correction. ] Pediatr Orthop 27 : 253-259, 2007.

6) Sweeney KR, Shi W], Gottschalk MB et al :
Radiographic assessment of guided growth :
The correlation between screw divergence and
change I anatomic alignment. ] Pediatr Orthop
37 : e261-e264, 2017.
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4k (J Jpn Ped Orthop Ass) 29(1) : 94-98, 2020.

BEPEI A N 74 =12k 5
B E T RUE d e 1o U CEIEAVEH G = B dT L7 1 B

& AT - KV E e
oW % BB R R

DACHK SIS0 TR
2 BRI & b S AL Y 5 —

Ay A
j:l)

E B [AWPNEARMEEAEY A ba 74— (BLF, ALD) BHE O 258 1E, —
MRS HEN T %0 4l BRBER RSB 2 0k 5 EEOR: - Miwfi 2 A3 % ALD B# I3t LR
SRR TN & BT L, ROEERLT R 1 B E R L 2220 WiEd 5. DEMB L ORGB]ERNIE 11 7% -
I, HEIRICAE O T IBAE 2SR L AR Y ) X ABREDRAT S A2AY, T IC S 2 < MR
WZH el WEFT R CIEEEBAFIBE, #ZEERBEZ ROz FRIIIKE T O A TR I
el F 2 2WIMNIAT) FE & Uizo F 9 1B BRI PR 5 A AR, IMEBE B3 Al % 54T L 720 RICHZI
B4 R A & B B FTEEAEA, KBRS 3N B0 D 4T, incomplete periacetabular osteotomy %
WitT L7ze Ml <ldd 2 5B RIFCH 5.

B B

ANRKBRREHEY A a7 4 —(Adre-
noleukodystrophy : LLF, ALD)&, KiFEko
JAHE 7 EAT IR & RIE R IC X DAL .
WA E LTIk ABCDI BEIC X 2 X Mg st
FHREVWDNTBY, PIFRERE LTI T
JIOFE, FTEHRERLFIT, SMTEE, Juv
NAEDPROONL, EATIIEMTRIETEZ &
DOREME LD, BRIRAEIRE LTIl B,
KW, WETREE, TADABESSETSNZY.
IR 1L 2 ME—DEHER, SRR T oI
BB OARTH L. F72, ALD BE O
R RS T HIRHE — M U, B S IBE
D LML WE SN TWBEYY, Sm, R
PRI BB % 11 5 FEEE O BBt 3 X OV B iy

fii 2 A9 % ALD B3 Ix LRI Tl &2
MaAT L, Rl R 2 1 B2 R L 72720 5.

RER) & S OB

FEBIE 11 7 . 6 I TIRES B D &,
BT %2 EFRICMbeNER 222 L2 K&
HiR ALD oML 20, &M HiAT
SND b EIRD BN T B 2S5 L,
MBI EHC TR O R 1) X A HE: % T
SN, BROYEDGZ L 7o SR %%
Lol WBREUEQL ) @ K133 cm, 1K
# 283 kg(BMI 16), PBIEim @hieud, MeBass (4 /
JE) ) il 145° /1400, AR —-25°/-90°, Atz 0°
/=20°, Wiz 15°/30°, WEBIE (4 / A2) 1 il
145°/145°, it —25°/—-95°Tdh V), AxEHiB
KOS o i EHTH > 72 F

Key words : adrenoleukodystrophy (IS HE Y A ha 7 1 —),

flection contracture (i i), hip dislocation (%3

i), pelvic osteotomy (B #H58)  47), soft tissue release (fi fif BT
SRS ¢ T 252:0373  ANANIEAMIBE R XL 1-15-1  JLHEUORSRE S8 BIRhb el BT AT (042)778-9843

SZ4FH 20204 2 J] 29 H
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BB Y 2 b a7 4 =12 & B TETIR ik 2 U CRIBIVRF IR 2 BiAT L 72 161

H1 a b: UEMBHOIMIEE F1o AR B 8E

v

alb

P . W & P
3. a, b MEEWB KO HM 3DCT %

alb

Fel B A B & OH#RBERIEZ B0 5.

7o, BRMIREDLE L, BB X OBREIICEE %
PO RBEE B 72 (M 1-a, b). S (B X
M, CT 1) CIETHRAEIEE L < Gl 2 57l 12 A
T dh B A AR, HEREOXKIEE
A7z (M2, 3-a, b). PGS X OLIEHH
B CHAEDSIERICHEETH D, B8 OE BRI
Nz e & MEICRKEIERZ M AES
NFM O I L o7z FANIABBEHICE LT
ZHRBFA O A TS EE L Z 2, 2 HIYIAT
9 JigE Uz F 9T R0 Bz 8 565 D s e e Ay, kg
JAEZ RS U C B R BN & fiAT L 7228, 7B B
2 WAl &2 R LATTH O L E AT Db R o 72
(1), BEEE L Tld 2 HM® cylinder cast
ERATo 72, ik, BEBHENIZH AL % PR C 5 R

2. MRS O I B IE T o AL X HE
Te e B EE,  E BET 0 Jed i 0 i 203 W T b ) IR 72 BF
AW TDH 5.
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RIBFEE Y A b a7 4 —I\2 & 2 E T et i\ o U CRIRAV R R iG 0 & 1A T L 72 1 61

3R 1. T 0 e I ) 7 A AR, R A IR B 4l D I A

~Prone position~

~Supine position~

Rt. Lt.

BB

BB s cut cut

PR cut cut

KN FL + « cut

KR = BE cut cut
BEER

AR cut cut

AR cut cut

M cut cut

RS A7 cut cut

s IR B i L LS cut

AV A =L ] K cut

S0k %L B

Rt. Lt
KIBEDE cut %L
1 FL L
KI5 cut L
M cut cut
RN, FL cut
KNI cut L

FL : Fractional Lengthening (/i It 2 1T GBI U) fE)
o O

WZes L7z (B 4) 28 Hifl X 5 a7 I B i I
F1Z53F L THB Y Tear Drop Distance(PLT,
TDD)26 mm, Sharp fii% 49°, Shenton line ®
fil4Lix 146 mm, Neck-Shaft Angle (UL F, NSA)
13 150° & > 72 (X1 5). WfRPAET 2 HOFii %
FEMe BB SR UBGAT L7z, F 35BN oo i fi ety &
L CoReL, KBEHOUWEEEZT 72, 20k

1 i B % 45 (Open Reduction @ PAF,

OR), KRB i 4a M BB 0 0 it (Femoral
Derotation Varus Shortening Osteotomy : LT,
F-DVSO), &5t (Incomplete Periacetabu-
lar Osteotomy : LL'F, IPAO) #Jiifr L7z, 4Bt
T, FREPERBEEIBLE IR LT F-DVSO #2147
IBEEPNCORZPAL T AL, FHTIE LT
F-DVSO I2B81F 2 NIC & 2 RO OPREE, i
WX A EEIZH DA EOBERITMZ, OR TKRAR
BB X OCHIERNMTEREZTH) 2 &
2D FHEOHEBAOWAE Z RIFICL, RELR
iR TE D EERZTVENHTHS. F-
DVSO & Synthes #: LCP® Pediatric Hip Plate
small 110° % JH CHitE A 10°, JH#E 20 mm Tt
17L7. COBRRECREMIZELCTH Y M7 Bf
PREW g Lzds, Bh~omRtkzFHTHh )&
ZBHBANG &R SNE LHEIL IPAO &
BIML7z. IPAOIEHZELS 1 cm B CTHI N %
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1 cm A LEEID 2 Mf7 L, %5241 cm B
KU EHRE AL ORBRE S OB O R4 ) % 36 A
LRI et Z2 /2 2 L TE . BB
MHEL, BRABEADESIFISEI SR
LR LRI T & L7z, HiiE 490 mL, Afr
FRE LIBT3, AR H ISR IMERIR 2 HA7, Al
BHIZ 2 BT L7z, e HHE X #1% CTld mi-
gration percentage 27%, Sharp f§ 41°, TDD 6
mm, Shenton line ®filL#LiE 3 mm, NSA 122.6°
FCE L2 (6). % 15 20 H hip spica
cast fE%, 45 A B O/ IR RIS B L O
A A 1T o 72, itk CT R CIIREEDORE IX
T TH ) BREMIZRGFTH S (KW T7-a, b). iy
% 10 »HBUE, BREGIHELNKE), BT
B B B AT (45 / A2) (3w it 80° /45°, ik 0°
/0°, AViiE 40° /30°, Ps 15°/15°, PIBE 10°/45°,
H41E 10° /107, JREBEET (45 / 72) (3 il 140° /90°,
i 0°/0° &, — B BYUIALT L7z b DDA
AL ANV TE IS WIRE T T L, %§
REBOIEFICRHFTH Y (M9, KIEDWILED

=Y
Z £

ALD OEHFEOBIRPUIIZE A L%, FERE
W< o MmN IR O AT 2 1150 % ME—



RIEHEY A b7 4 =12 X 2 EEE TR i 120 U CERIBARGa R 2 AT L 72 161

AT 0 I A e A SR A, TR B T2 B A 2
HHBIEE
BT RO PR T B AR £ T IEEE L T 5.

5. TG {0 Je AT 0 A3 A AR, T Mg A B 2 Bl A 12
HHL X BUR

PRI IZHR TS T TEELTWE D OO KRS
EFAIIEA L T 5.

6. 2 01 F Tty (7 e 0 5 4 R V= & 2 P e
#t5, F-DVO, IPAO)#% DNl X #ifg
MBS AT X, I b B L Ao

TWwa.

alb

B7. a b:2HHTFMEONMIDCT % HERTHEIIRIFLEL>TWA.
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REHEY A b7 4 =12 X 2 EEET IR i 120 U CBIBAR G R 2 AT L 72 1)

X 8. itk 10 A A B Bt X Mg
FEAIELONTYS,

DEWHEE VbR TWEY . AEFO X 5 123
LA % AT L C D 72 BRIRO AT 2 72D T
WBGA, BRI LTCOBRBEIE N7 a7 o
v, RV X AFEE G EIRPERE R % G
Lk EEZ LN TWSY. —HT, ALDIZHL
TR T % BT U 7 et 13k 2 AT L
B72BROAFAE L o 72, Alal, Fe4 1 ALD &
B U E EE VR JE LS e U RN RH Y 9
& fifT L722S, €O THiAT L7z IPAO &13H1
HOERL-BREWYETHL”. BENls
LOWBIZIRAE L, BRAIEY RG22 Y &Ky
D coFY ) 2179 2L CHEO TR %BH
WEGUREE 2 AMRTH Y, KEFO LS %
HEOR TR E % RO BIEFNI LT %
MR TH B ELAIIZEZTVD. REBNIM R
HITh ) S%EELREBIEILE L E X 5D,
BRI ADER R EO—2 LR )5 L
Bbihi:.

#

AEAEYA M7 4 —I12 X 2 EE T B
FELZxE L CERIEA R FAlT 2 A7, R RAF 7 1
Bl iR L7z, RREMCTH L2 EE R TH
FBEOWRIEE S = <, BRI ASE M 2T
Eo—2LHEZ 7.
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B9, i 10 71 BLAEOAHBIE 5
WD & T2 BB DA BEE T L, Sk
RBIL ST & 4> Tl .
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Ponseti £ T L 72 REN BRI Flat top talus (B89 4 kGt
— 10 4E DL R B5E LIS 72 9Ef 2 H—

T LT

AR b -

i
oA o R

Z b AR

— WE R —
A E A

E B RMANREIZH LT Ponseti #: & W TR Z 1TV, 10 4FLL LR BI%E L 72 30 44 46

JEIZ 2\ T Flat top talus @ &K+ % #48 L 7-.
JLER A RS B oo MBI, LB

score 6 mi3\),
Z DTS,

AT H X P20 Ok, N BOE FE BE (Pirani

HEEAEOWHE, WEOAFLE, BINFMOALEL
AR MBI OSER, AR—=VIEEOAME L, Dunn O % H\WC FTT O EIE

FERRRRE, AR, BRI L. SR OTFEREEBSMI 114 4 (10~13 45) T, FTT X
74 8 R(17%) 24P L7z, FTT OZA4EHNZ 2~10 i T— E DM e Ao 72, BAESE I ERE)S
48, 3, BEN1ILLE o2 FITH O MR LE2 TS, FTT &0FCB#ES

YRS

X, CIEERT ORI IRAEAVNS VI L EAR—YEHE LTV REIENEWI L2 7.

2%, FTT O3B0 ERABBRL TW L TREND D 5.

oI

WEAR, R SIIARGKIST, RN
% Ponseti {#ED RGO W TARIETHIO THL
#1.72%. Flat Top Talus(BAF, FTT)Z%K 1k
WERBIZEPET 22 EPMOENTV205, DO
HRfEh N 172 ERENIZ VW E 24 TH L. AHF
ZEOHMIE, Ponseti EREED FTT &0RI1CH
W LNTZHSNITEIETHA.

MREFE

MBI TR N E T LT Ponseti % H
WTHEBERITV, 104ED LR8BI THETH -
7230446 e G Lz, BoNiRizB e
21 %, KR 94T, mE 16 44, K el 14 4 G
104, K4%)72o7- B X #UIWBHE, 7%
L ABEUIREERG, 1 mkiRE, DARE 1 4F 2 &g L7z,

FTT ($HGHE X U iR 5% % H v T Dunn ©
SEUIC X D EEEE, AR, EEICOE L (K
). WAEHEIE, W2k HiEg, WREERERE (Pi-
rani score 6 M), SRR O HERH, &
MEITEM O, BROAM, BINTHROH
&z O, RASGERBISEROMER, AKR—v
WEHOAMEE Lz, WHRIEHERNE, BERN
K, M, 28, dynamic supination @9 H W g
N BSHE Lz 0L, AR—VE#H ) 13/0F
HIRFICFRAEEUND AR =Y 2 LTnE b DL
EFEL 7.

FTT Z#&PE L7zl E Leh o 728200 T
B Z AT, FTT (2B % R F 2 @ ds L7z,
sgld Mann-WhitneyU ME & 7 4 Mg %
v, FEAKEEE 005 £ e L7z

Key words : idiopathic clubfoot (JE R ), Ponseti method (Ponseti %), long-term results (EM#&), flat top

talus (flat top talus)
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Ponseti #: CifE L 728 RYEN L IZHE S Flat top talus 12

B 2 BRat— 10 4R DL LA Bigs LA 7o IE Bl 2 b —

LR
) _
C mEE
1 - LW hER
e CEE
0 T w T T T T T :17\’§ B
0o 1 2 3 4 5 6 7 8 10 R

X 2. FTT J&H4F i & 5 B o B R

FTT AR 2~10 L WRIL <, TR L O 2 2Bl v,

1. Dunn O778  Hil X R RN 5% T 5%
a:FTT &L

b B (A F— A2 EE L D Ev)

o AR HE F— 2 LHBSERSH L S)
d: \EE S F— a2 FISMICE’)

B R

M B2 1 T3 11 4E 4 2 H (10~ 13 4E)
2oz, FTTR7TH8RERBBRE64 TR, il
H1IRICHEPEL, G0FRIE17T% 72572, FTT
DI AAERI 2~10 T, BEAEEEIXEEAT4 KL,
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A3 R, HEN 1 BE -7z BAEFRmEE
FEFEIZH & 2 BEIE 72 o 72 (X 2).

TR L ARG AR X, 44 R (96%) 1T T
W7z BT 24T - 7201 18 T, 15 2 (32%)
TS B /MRS 474 (Tibialis Anterior Tendon
lateral Transfer, TATT) %, 1/22%)x7FL
AREIEFAT (Vulpius) %, 1 & (2%)iE TATT &
Vulpius (F—F47) %, 1£2%)1x TATT + k<l
TABERRT, TR a0 A, SEEE LD D A & BORE
127> TWw7z. F72, TATT & Vulpius % [k
AT-o 72 1 B, T’y Y 7L THEMLARE
WCHEEEERL, BRGOBETHNIAEREL
TeloDEFEY D 2AT o 72 BePNMIFRRER B
AR LTSRN Ao Fo Tl A Ial sk
T&72D1F 28 JE ([Nl 61%) 725 72.

FTT & ) #E (74 8 /&) &7 L#E (23 44 38 &) 12
DOWTHEKEITH &, Ykl, m KW, 4%k

W, ¥k s, WHROLHEAERE, HAAMAH8
R LETHDH L, HIEOHME BINTHOA MK

COWT2HMICEERER o7 THF LU AR
YRR O CEHTRMAEIFTT SV ENFTT
LB LTS o2 (FTT & Y B - Py —

43°, & LEE: F¥H-06°, p=002). L2 L,



Ponseti #: Ciaff L 728 RIEN UL IZHE ) Flat top talus (2B 5 2 #ET— 10 4 UL EAGHBIS: LA REBI D H—

F1. FTTH R L LEEOE

FTT &Y FTT %= L
T4, 81 234, 38 4L p il
B L) 71 2513 04"
7 Fo A O2) 5/3 28,710 0.8*
Fi A 6.2 20,718 04"
WIS H 36 21 0.09*
W W Pirani score () 42 44 04*
e HAE AR 8 BRI DL E () 6 17 04"
EBRRHD Y () 4 26 0.3"
EBIMFAHD D (L) 3 15 1.0*
JE BB A R ()
9 B i =43 —0.6 0.02*
Yk £ 26 28 0.7*
10 jH R 5 7 (O
JEIR
R O2) 0 1 0.6#
D) R (L) 1 4 0.9%#
THEMET (L) 1 1 0.2#
AP =20l B B ) () 7 15 0.04%

* : Mann-WhitneyUtest
# : Fisher’s exact test

T F LAY & 10 w0 2 BT TR £ R
V&, 2 BERNCA AL R A o 72 FEIR (R,
EHRHE, HEHEKTOAE) 2607 28613, 2
BEMCHEEEDN BP0 T2, AR—=E% LT
WLEIEDNFTT D HICBWTE»>72(FTT
HOEETHREO8%), % LH#:15E(40%), p=
004) (%1).

zZ =

WEAREEH OIS T, BRUNDURICH T 5
Ponseti OB 2 AR TR THE LY.
AWFFE Tl Ponseti #iGH %D FTT ZEI2o0W
T 24TV, &P 17% T, FTT &6:1CH
W BH T, 7 L AT o K BT I £
JEAVNS W 2 L, ZAR=VFEHE L TWnAHI L
Tholz. Tz, WBRNPOEEIEE, FHEAE
SFMILL L, 2L FTE L BIMTA OF K, 10 K
D JEBIFTE AL FTT &0k & B e 55 72,

WD O DI X 2 BIWHGE T, Ponseti
BUNOERDEZ GO FTT O&HRIE 28~
83% & AWFZ2 & ) #\'?. Saetersdal i3 Pon-

seti & W ATOH BT X B 5F1EE (118 /) & Pon-
seti (133 &) DR % LK L C, Ponseti
FICBWTEEFTT OAHEENID Lol 3
L7z (8%% 5%, p=0014)". Ponseti A%k
CFibhaHi LY, FTT &tofai 113 EY
MoX7 2%, RINRBEE ShTwab??,
Ponseti EIC X 2 BHE N LB IEICE Db o722 b
T, FTTOAH%, MATEEFTT &M%
BT/ ENS.

FTT O%ABERIZOWT, ERENKED R
B V03 2 M 2 DR 2 & S K1Y 70 BRE T 1
T & B BB O REAHE ShTna”,
FTT &0 #id, UL L CHIBRUE
EREEICHEZED R, 7% U AU O L
BEITS IR EAVNE S (FTT Y BE—43°, &L
T—-06"), AKR—IIGE)ZMHD D H] D 2~4 %I
FTT H%AEL72b 05 63% G R)Ho7. KM
HRAEIVNS W 2k, BRI RSO
REBFRO—D2LEZ LNLD5, FHABEEIVN
Edro 727 O SEIEIRVED T TR BIET I A2 B [E
EL %Y, BEERsSELTREDH 5.
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Ponseti #: CifE L 728 RYEN L IZHE S Flat top talus 12

AWFFEI BT 5 FAly =13 61 % (MEAE D Hiedi T
13 55%, XRA35 % 8RB T, BIFAE O
9 B B P Bl <2 B T BB A A 7 & BRI
WD R ST e o 727200, HBRBIET~O
EZREIC X EEEL ORI K. o F
D, FTT &I, BREROLRERE) &£
MU & B EFRE T OB N 2B 5 % W] hE
AR SN, F72, FTTHYHTAR=Y
WEZ L TwREEPERICEL L, T~10KI
FTT AL DN 3T%BRE)Ho72Z &
5, HRBENOGM, $abbRRERICX
D FTT 2605 236 d B 5 2 & 2355 h o 7-.

# &

1) PonsetiEIiZ X 2 ERKENKEDOHFEICE
W, FTT X 17% &P L7z

2) T F L R o ) B R A AV S
WIZEEAR=YIEHE L TWDZ LD
FTT O&BHZBEE L Tz,

3) FTT OFAERIL 2~10 & & RIL <, 10
i LB B X RREEAN 2 50 7o Rkl 52
VETH 5.
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Caird O FHIKF 2 Fvw 7273

ALl M e i 9%

B & OVHLE I e B 6 9 D i)

ST R b AR

K A #H &

=2 B /NULIEERRB % (Septic Arthritis of the Hip : LUF, SA) & HifivE BRI 2% (Transient
Synovitis : LT, TS) OERHZRICB WA R PRI T 28ET Lz, xf403 SABES & TS # 5 6l
DE 10 BICHAIEH X Caird - FHE T (385CLL L5, AT ARE % F W, WBC 12000/mm®

DLk, 7%k 40 mm/hr BLE, CRP 2.0 mg/dL BLE)1

A T MRI T oM SE o itz

HORIEDAEL L7z, Caird DTN T O THEAEND - -HH 1352, CRP T, SARTH
FICEWIETDH - 72 (p<0.05). B O LS 213 SA B, TSHoOMBE TR -—T, TSHTI
Hlﬁlﬁ%@kr% B 7263 7 0o 72 SA BETI 5 BIH 4 BN PHAG O 989 % 78 72, Caird OF
WA T B EUE SABET3~5HH, TSHTI~3HHTHY, SABHTHEBIZEUENE h o720
(p<0.05), 3IHH D YE T O 8 HI 25 2w B2 2 BIFRD S 17z Caird O -FHI T HAH
TIMH OE N WEE 2 IEG25H D, MRICB U 2 AT O JNE DA MG EE 2T R & Bbhiz,

F X

/N VR AT 14 Bz B &5 4% (Septic Arthritis of the
Hip : DLF, SA) XHRMZW, SRR EE L
PHRTHY, ZWHEREOEIRRE FHEEIE
BHORERELTISEITWRESD L. —h,
INBIZIF3E$ % Bt % B 5T 4% (Transient Syno-
vitis 1 BLF, TS iE—@MIckE8 3 2 Pk Rif %
PBT, RAFMICHBBIET 2 DA TERT 5.
T B AL IS AE A i BRR R AL T W 5 2%, SA @

BRI BT 5720 BOHER 2 R AT
)T ENVEREII L, AWSEOHMIE SA L
TS OEHNZWIZB T 56 M % PRIR T 205
HZLThHA.

MR - Fik

X4 2015 470 5 2018 4 F TURLCTHIHE L /-
SARESBIE TSHESBIDFH10BITH SH. SA B

B A, LT 1 BEIOE S BT IEEEL 7 %
(1~115%), TSHHIHIE 261, I 3 BT FIg4:
WE 44 (3~6 %) TH -7z, FWAIEH I Caird
OFMHETY (385C L EDFe#, AR R T
s, WBC 12000/mm® L I, 77 40 mm/hour
VLl CRP 20 mg/dL 2L )2z < MRI T®
B R o it 7E, T O SIEOH ML L
7z, 2WEM O F B AEME X Mann-Whitney U MR
%€, Fisher's exact test # I\, p<0.05 %= A&7
Hy &L

# R

Caird D FHTF-OHTHEED D - -HH X
J§# L CRP T, SAﬁi ’ﬁ'ia&?&:ff*%’@ﬁ)of’
FRIZ TS HETIX, FIZIFIC38C ZMB 2 TV e
Bl h otz 72, MRIF)?E LTI SA
TECIE, B BE R BR A% 0 S0 BSOS % 80 % 12 728
TW7zd, TSTIRZOFr Azl 72 fEmiE %

Key words : septic arthritis of the hip ({blEEB R 4¢), Caird predicting factors(Caird F#ll[A¥), transient synovitis

(HAE I P 7 2
EHESE ¢ T 031-8555
448 2020454 H5 H

AR OF I 3-1-1 JOF L RebE BRAMEE K #vE

G (0178) 725111
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Caird OV -2 v 72/ NRALIRE B BY B 58 35 X OF BRI B 65 ¢ 0 45 1)

% 1. SAEEE TSBICHBT 5 KM H o Heig

FEAIE H SA TS p value
/M~ IR CPIMH) | IR (%) | S/ M~ R Al CPIaMH) | 7R (%)

385C LL o33k 38.5~39.6(39.0) 100 36.5~37.3(37.0) 0 p<<0.05
SEPLASEE 7 TR 100 100 N.S
WBC >12000/mm® | 7300~13800(10980) 40 8200~17600(11640) 40 N.S
R >40mm (1h) 26~64(47.3) 40 4~40(23.2) 20 N.S
CRP (> 20mg/dL)| 205~13.16(6.83) 100 0.03~2.69(0.62) 20 p<0.05
RIS O A5 75 80 80 NS
e 136 73 5] D 355 0D 9 80 0 p<<0.05

5

2
| I |L
0

0IHE 1HEB 2I5H 3|AE 41RH SIHE
m 1b [ 14 A BE & 2% Bt R R AT 2
1. SA#E TSHIZHBIT S Caird TR T7% 4%

oz (FD. 2HEICB S Caird TN T-7%
BRI, SABETIE3INH5HHE, TSEHTIX1
25 3HEHTH-72. ZOWEENS 3HEHZY A
2HTAH—N=F v 7L TW/A(H]1). 22T
MRI DGO KIELX 6 FHOPUMETF & LT
Mz, 2HMCELEE L CH7zA, 3HA
HMT2HMOA —N—F v 72RD 5N (™
2), SHHBMEMSROEINEEZET L
AR S N7z, Caird PR T4 L SA D
FWrEIE, 3HHEHT667%, 43HHE L 1IZ
100% DEWFETH-72(£2). 22T, il
HEEZZEL3HAZLHZMHET 5.

TEBIfLE

FEG 1 105, JIR

BEERE - 7 b ¥ —1hBz)M %

BURIE © EIRIFE AR C, HE 22
29 A bIHADVBRE S, 39CHREME LT
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TlT

0E 1A 2HAE alEE 4aHBA sHBE A
m E AR A RA A 2 Bifte R Ra R 2

X 2. Caird FMlFEF1C MRI T &% 00 2 72 3% 24 5%

F 2. Caird PRIRFZYE L SA D

SA KEFIEL
0B H#%Y (n=0 —— %L
1 3HH (n=3) — &L
2%H (n=1) =— il
3WH (n=3) —» 2% (66.7%)
43HH (n=2) =——— 2% (100%)
5IHH (n=1) =—— 1% (100%)

DY ZF Lz K 39.2T THRITARETH
D, HEIZIRT - RO ML Ed 572
FRI Tl WBC 11700/mm®, CRP 2.05 mg/dL T
»Y, Caird PHHFICIE3BHZEL L T

MRI T 47 1B B 53 12 8 67 70 BY B i 3 %2 G2 72
7%, BBAETEPH O 5E, A5 BEPIBEEE L3RR 7
Moz BB TH P @ TIRE L7z BT
BRGNS, 7T 2Rz Th o7z, 1
WY, SADVASHFTHLT FE—
e R S DBEAET, fe < FE B, BB X ) SA



Caird O FHIK -2 v 72/ NRALIRE B B 98 35 X OFHEREE I B i 9 0 4551

EHUWT LU BHEIRMN 2 1T - 72 (K1 3). EREE#ET
AF ) VAT R BRE (MSSA) A
Inhze.

iER 2 C 4%, B

BEAERE @ Fricdimz L

BRE © BRI & B ER T, TR
L) BFARDHEL 2oLk e @ L. Kk
1237 ACTHATARETH Y, BB o By
FAHEYWTH - 72, FRILTIZ WBC 17600/mm?,
CRP 269mg/dL T& v, Caird PHIKF121% 3
THFE M LTz, MRI T3 A B B (2B AL 2
BET I 2 R 7208, IRBEEIRHOJE, &5
WHEEEZALIZR DO 2 h o 72 (X 4). FOBBHET
FARIEPEL, TS &3BHrL7:.

z =

SA DIHHRICBWTEE RO, FHNZEBW -
W LRSS L Th L. WIS T
BiCT& 2 WM SRED PR T 1AM E S
N, CoMHEMNICEE LiakRE G L 2T
% b7, EBRIZII MO TR R /N R T g
ERTHhLBBAMOEISE 2D ENELY,
FE0E H DY 05T H 2 72 ORI 2 713 &
SIZBROLNDO0HIRTH 5.

CCTHEELROEZ, TSLoENTHAS. TS
/NRIIC — B PRI RE L B ARER LS 2 T 1% AT
BEBTH DD, TS O 3 SIS FH, 4Tk

R4 EBI2 @ 45 B HGMEMERBIE %
a : MRI STIR 14
b : MRI T2 il {§

WBC, CRPO LR 2D 0HELHYY,
SA ERRRIG D Z & HiEDOEINIIES T
v, F72, BIED S FEEIIK L THIR SEAAL
FENTWBIEFNL, FRINT D HKHE SO R FE 2
YA ENSHITENPEELL B,

SA OZWO 7 VT ) X 1% 1999 4E 12 Kocher
AW LY, 385CLLLEDFEE, VAL ARREZ T
%, WBC 12000/mm?® LA F, 7% ik 40 mm/hour
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Bipolar release in congenital muscular torticollis: does attachments

of sternocleidomastoid matter?
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Introduction : We studied the influence of distal sternocleidomastoid attachments - sternal or
clavicular, on outcome of bipolar surgical release in congenital muscular torticollis (CMT) in pedi-
atric age group.

Material and methods : Sixteen patients with CMT operated over a span of 7 years were re-
viewed retrospectively. The patients were categorized using the illustrated test, according to
head of sternocleidomastoid muscle involved - mainly sternal; mainly clavicular; both heads. All
patients underwent a uniform surgical procedure (bipolar release). At follow up, the result were
evaluated by modified Lee’s score. Gaze angles (GA) were used for the assessment of facial asym-
metry.

Results : Mean age at surgery was 6.93 £ 1.73 years. Sternal, clavicular and both head involve-
ment was seen in 7, 4 and 5 patients respectively. The mean follow up after bipolar release was
515 = 245 years.

The mean Lee score in sternal, clavicular and both heads group was 13 + 350, 12.75 + 25 and
12 + 141 respectively (p=0.615; statistically insignificant). The mean GA in sternal, clavicular and
both heads group was 8343 = 350, 86.25 = 222 and 864 = 1.67 degrees respectively (p=0.153;
statistically insignificant).

Conclusions : A clinical test to differentiate SCM head involvement is described. Bipolar release

addresses the deformity of CMT irrespective of the heads of sternocleidomastoid muscle.

Introduction

Congenital muscular torticollis (CMT) results
from fibromatosis and contracture of the sterno-
cleidomastoid muscle (SCM) causing the head to
tilt towards the affected side and chin to the op-

posite side”".

In low income countries with less awareness,
patients usually present late with cosmesis be-
ing the primary concern". Various surgical
techniques for treatment of CMT include subcu-
taneous/open/endoscopic tenotomies which may

4)~6)9)11)12)15)

be unipolar or bipolar , resection of

contracted sternocleidomastoid portion' or its Z
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Fig. 1. The polarity test to see the head of SCM involved : a, mainly sternal head b, mainly clavicular head c,
both heads involved.

plasty”. In bipolar release, a technique described
by Ferkel et al, both proximal and distal attach-
ments of sternocleidomastoid are released”. The
procedure has virtue of both correction and pre-
served cosmesis. Several authors have reported
satisfactory outcome in CMT following this pro-
cedure”",

The severity of CMT can vary with involve-
ment of either or both SCM distal attachments -
clavicular and sternal”. The role of the particu-
lar segment of SCM, sternal or clavicular or
both, in CMT has neither been talked about in
the literature nor there is published literature
regarding the outcome of surgical release com-
paring the attachments of SCM. We therefore
envisaged a study to see the influence of attach-
ments on the results of bipolar release of SCM

in the long term.
Material and methods

Between 2009 to 2015, 16 patients with CMT
who were treated at our institute were analysed
retrospectively. Informed written consent from
the patients/ and patient’s guardians was ob-
tained for publication of results. Pre surgery
case records were compared with follow up
evaluation for appraisal of various outcomes.

Test to see the head of SCM involved : The
patient is placed in supine position with both

the shoulders stabilized and head and neck sup-

ported by the examiner over the edge of the ex-
amination couch in such a way that the head
and neck region is free to rotate. The examiner
now rotates the head and neck laterally and ex-
tends it such that the patient’s head hangs over
the edge of the examination couch (Fig. 1). The
SCM head which is mainly involved becomes
more prominent.

The patients were categorised into three
groups on the basis of the above mentioned test,
according to the head of the SCM muscle in-
volved - mainly sternal (Fig. 1a); mainly clavicu-
lar (Fig. 1b); both heads (Fig. 1c). All patients
underwent a uniform surgical procedure (bipolar
release) done by the senior author (AA).

Operative technique? : Three to 4 cm trans-
verse incision was made superior to the clavicle
and between the two heads of SCM. After divid-
ing the subcutaneous tissue and platysma in the
line of skin incision, the tendon sheaths of the
clavicular and sternal heads were exposed. The
clavicular head was cut near its insertion and
sternal segment 2-3 cm proximal to the inser-
tion. The two cut ends were then approximated
to have a common lengthened SCM at its distal
attachment. For the proximal pole exposure, a 2
cm horizontal incision was made just distal to
the tip of mastoid. The insertion of SCM muscle
was exposed anteriorly and posteriorly taking

care of adjoining neural structures. The tendon
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Table 1. Modified Lee's scoring system for torticollis®.

Points | Neck movement | Head tilt Scar Loss of column Lateral band
3 Full None Fine None None
2 <10° Mild Slight Slight Slight
1 10-25° Moderate | Moderate g)ctlzlstli llzut cosmetically Sct::zl;,);i lk;ut cosmetically
0 >25° Severe Unacceptable | Unacceptable Unacceptable

was then sectioned completely. Both surgical ar-
eas were further explored to release any re-
maining tight bands or fascial structures. Clo-
sure in layers was performed after achieving
hemostasis.

Post operatively, head halter traction was em-
ployed for initial 3 weeks to provide rest to the
part, reduce neck spasm and muscle stretching.
It was removed intermittently for assisted phys-
iotherapy consisting of muscle stretching,
strengthening and range of motion exercises ini-
tiated from early postoperative period. A semi
rigid foam cervical collar was used beyond 3
weeks when aggressive physiotherapy protocol
was followed. The results were evaluated by
modified Lee’s scorel2 and Gaze angles (GA)" at
final follow up.

The modified Lee’s scoring system® (Table 1),
includes function (neck movement) and cosmesis
(head tilt, operative scar, loss of column, and lat-
eral band), and divides outcome into four catego-
ries: an excellent result has a score of 14-15
points; good 12-13 points; fair 10-11 points; and
poor 9 or fewer points. The neck movement,
loss of column and lateral band were compared
with the uninvolved side, and the head tilt and
operative scar were evaluated by clinical obser-
vation.

GA was used for the assessment of facial
asymmetry”. Standard photograph of the pa-
tient using point and shoot camera was taken
for measurement of GA. A constant subject to

lens distance was maintained with a measuring
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Fig. 2. The angle formed between a and b is the
gaze angle (GA). a = horizontal axis between
the outer canthus of both eyes and b = verti-
cal line through the midsternal point.

tape. The angle measurement was done by us-
ing Measure and Sketch application version 2.8.3
©. The angle was formed between horizontal
axis between the outer canthus of both eyes
and a vertical line through the midsternal point
(Fig. 2).

Statistical analysis was performed using the
online website www.socscistatistics.com. The
statistical significance of modified Lee score and
Gaze angle was assessed using one way ANO-
VA test. A p value <0.05 was considered statis-

tically significant.
Results

There were 10 females and 6 males (n=16).
Right side was involved in 9 and left in 7. Mean

age at surgery was 6.93+1.73 years. Sternal, cla-
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Table 2. Patient details (n=16).

S.no.| Head involved | Side Ag?i;ltysel;f)e v I(Ti(:lll;::;::)) Modified Lee score (?fziga:f:)
1 |STERNAL L 6 6 13 81
2 |STERNAL L 8 4 14 85
3 |STERNAL L 8 2 13 82
4 |STERNAL R 10 15 14 83
5 |STERNAL R 5 4 13 78
6 |STERNAL L 7 7 14 87
7 |STERNAL R 6 8 10 88
8 |CLAVICULAR R 5 5 14 84
9 |CLAVICULAR L 8 4 9 87
10 |CLAVICULAR R 5 8 14 85
11 |CLAVICULAR R 9 6 14 89
12 |BOTH R 5 5 11 86
13 |BOTH R 7 2 13 85
14 |BOTH L 6 7 10 85
15 |BOTH R 10 3 13 87
16 |BOTH L 6 10 13 89

Abbreviations : L - Left; R - Right

Fig. 3. a, b c shows preoperatlve pictures of CMT with mainly sternal head involvement and a , b,

¢ shows

excellent (Score - 14), good (Score - 13) and fair (Score - 10) results respectively as per modified Lee scor-

ing system.

vicular and both head involvement was seen in
7, 4 and 5 patients respectively. The mean fol-
low up after bipolar release at final evaluation
was 5.15* 245 years (Table 2).

The mean modified Lee score in sternal, cla-
vicular and both heads group was 13=+3.50,
12.75+25 and 12+1.41 respectively (p=0.615;
statistically insignificant). In sternal group, ex-
cellent results were seen in 3, good in 3 and fair
in 1 (Fig. 3). In clavicular group, excellent results
were seen in 3 and poor in 1 (Fig. 4). Three pa-

tients had good result and 2 fair in both heads

group (Fig. 5).

The mean GA in sternal, clavicular and both
heads group was 83.43+3.50, 86.25+2.22 and
86.4+1.67 degrees respectively. All patients had
gaze angle of more than 80 degrees except for
one patient (both heads group). There was no
statistically significant difference among the
three groups with respect to GA (p=0.153) as

well.
Discussion

In children with CMT, bipolar release is an
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Fig. 4. a, b shows preoperative pictures of CMT
with mainly clavicular head involvement and
a’, b’ shows excellent (Score - 14) and poor
(Score - 9) results respectively as per modi-
fied Lee scoring system.

accepted and established surgical procedure”.
However, attachments of SCM has rarely been
differentiated in surgical planning or outcomes.
We evaluated the function, cosmesis and facial
asymmetry following bipolar release in our
study taking heads of SCM into consideration.

Sudesh et all" evaluated 14 cases of CMT in
whom bipolar release was done. The mean age
of patients was 134 years (range, 10-19 years)
and the mean follow up 3 years (range, 1-5
years). Final assessment in this study was done
by modified Lee score. They reported excellent
results in 3 patients, good in 7, fair in 2, and
poor in remaining 2. In no patient was the surgi-
cal scar cosmetically unacceptable. The authors
concluded that in CMT bipolar release is an ad-
equate and complication free method.

Gill et al® did bipolar release in 10 cases of
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I;REOPERATIVEU wmk UP J
Fig. 5. a, b shows preoperative pictures of CMT
with both head involvement and a’, b’
shows good (Score - 13) and fair (Score - 10)
results respectively as per modified Lee scor-
ing system (note the hypertrophic scar in a’
at site of surgical incision).

CMT in children with the mean age 7.5 years.
Neck range of motion, recurrence of deformity,
residual facial asymmetry and any developing
visual errors were assessed at each follow up.
Lateral head rotation improved significantly and
residual head tilt was seen in only one patient.
In 4 cases, facial asymmetry reverted back to
almost normal and in remaining 6, some asym-
metry persisted. Overall, 9 patients had good re-
sults and one fair result.

Patwardhan et al” used two scores: modified
Lee score and Cheng and Tang score for evalu-
ation of bipolar release with Z lengthening in 12
adult patients. They reported excellent clinical
and functional results despite the fact that the
mean age in their study was 24 years.

The average age of the patient in our series
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was 6.93+1.73 years. For all patients, the bipolar
release was performed which is the preferred
method for torticollis management for older pa-
tients in the literature®”". In our study, the
mean modified Lee scores in sternal, clavicular
and both heads were statistically similar at
mean follow up of 5.15 years. Twelve out of 16
patients had either excellent or good results re-
confirming again the fact that satisfactory func-
tional and cosmetic results in CMT can be ob-
tained with bipolar release. One patient of
clavicular group had poor result because of sig-
nificantly decreased neck movements and an
obvious subcutaneous lateral band (Fig. 4b").
Our study therefore emphasizes the importance
of exploring and cutting of adjoining fascial
bands and other contracted structures during
the CMT surgery.

Facial asymmetry may occur after prolonged
unilateral contracture of SCM'". Atul et al” in
their study of 31 patients used GA for the as-
sessment of facial asymmetry after bipolar re-
lease. The mean age at presentation for surgery
was 8.46 years and the mean follow up 28
months. They classified their patients into 3
groups depending on the severity of CMT. The
mean GA in grade 1, 2 and 3 varied from 81.71
to 90, 72.77 to 89.16, and 66.60 to 88, respectively.
They concluded that bipolar release works even
for severe cases and GA is good method for as-
sessment of facial asymmetry.

In our study of 16 patients, the mean compar-
ative GA in three groups were statistically non
significant. This signifies that the three groups
behaved in a similar fashion with respect to GA
angle following bipolar surgical release. Further,
15 out of 16 patients had GA of more than 80
degrees again indicating satisfactory results can
be obtained following the bipolar procedure.

The surgery in CMT has always focussed on

release of contracted SCM tendon and restora-
tion of neck cosmesis. We have highlighted a
clinical technique to differentiate the tightness
of two heads for presurgical planning of CMT
(Fig. 1). Firstly, by the test, the surgeon is aware
of the more severe attachment and can plan
surgical incisions and dissection accordingly. For
a negative test, the surgeon should rethink the
procedure and workup.

The clinical test described was performed for
all patients preoperatively. However, it did not
have a bearing on deciding the operative proce-
dure for our series. The test significance was
subsequently established from the intraopera-
tive findings. We found that the clinical test did
guide to the tight SCM portion preoperatively.
In older children, once the tight head of the
muscle was released, the masked tightness of
other head (fascial bands) became obvious in
many patients. Therefore, for older patients, bi-
polar release which addresses both heads of the
SCM is a relatively safer bet. Our study statis-
tics also indicated that bipolar release worked
irrespective of the predominant tight SCM head.

Our study had certain limitations. It was a
retrospective analysis of surgical results. No pre
operative scoring system was used, though due
to peculiar conditions prevailing in low income
countries, most of the patients do not seek clini-
cian’s opinion unless the torticollis deformity is
severe. The gaze angle being done manually, in-
ter-rater and intra-rater subjectivity was anoth-
er consideration”. The sample size of 16 divided
into two subgroups limit the patient number in
each category and findings observation depen-
dent. The statistical analysis was not very ro-
bust for the same reasons. The disease under-
standably has low incidence and studies with
large sample size and long term follow up of bi-

polar release are quite rare.
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We have described a clinical test to differenti-
ate tightness of SCM head. Our study concluded
that bipolar release addresses the deformity of
CMT well irrespective of the tight attachments
of SCM. A future research prospective which
arises from this manuscript is that for younger
patients where a surgical release is planned, this
clinical test may help to reduce dose of surgery
and preserve natural cosmesis of SCM. In these
patients, the fascial bands and secondary con-
tractures of other head might not have yet es-
tablished. As such, an ‘a la carte’ approach
starting with unipolar release of tight SCM head
may be initiated. The clinical test may be re-
peated intraoperatively to dictate further quan-
tum of surgical release. This supposition, how-
ever requires confirmation from prospective
studies.

Conflict of interest : nil

Financial conflicts - nil

Written consent was obtained from the patients

Sor publishing of figures.

References

1) Bhaskar A, Harish U, Desai H : Congenital
muscular torticollis : Use of gaze angle and
translational deformity in assessment of facial
asymmetry. Indian J Orthop 51 : 123-130, 2017.

2) Ferkel RD, Westin GW, Dawson EG, Oppenheim
WL : Muscullar torticollis. A modified surgical
approach. J Bone Joint Surg Am 65 : 894-900,
1983.

3) Gill SS, Nagi ON, Gakhar HPS : Bipolar release
for neglected and relapsed cases of congenital
muscular torticollis. Indian J Orthop 39 : 45-46,
2015.

4) Ippolito E, Tudisco C : Idiopathic muscular
torticollis in adults : Results of open
sternocleidomastoid tenotomy. Arch Orthop
Trauma Surg 105 : 49-54, 1986.

5) Kelly DM : Congenital anomalies of the trunk
and upper extremity. In : Cannale ST, Beaty JH
(eds). Campbell’s Operative Orthopaedics, 12"
edn. Elsevier, Philadelphia, 1119-1132, 2013.

6) Kim HY, Ahn HS, Yim SY : Effectiveness of

122 HA/NREEIF AL MERS Vol. 29, No. 1, 2020

8)

10)

11)

12)

13)

14)

15)

surgical treatment for neglected congenital
muscular torticollis : a systematic review and
meta-analysis. Plast Reconstr Surg 136 : 67-77e,
2015.

Lee GS, Lee MK, Kim W], Kim HS, Kim JH,
Kim YS : Adult patients with congenital
muscular torticollis treated with bipolar release :
report of 31 cases. ] Korean Neurosurg Soc 60 :
82-88, 2017.

Omidi-Kashani F, Hasankhani EG, Sharifi R,
Mazlumi M : Is surgery recommended in adults
with neglected congenital muscular torticollis?
A prospective study. BMC Musculoskelet
Disord 9 : 158, 2008.

Patwardhan S, Shyam AK, Sancheti P, Arora P,
Nagda T, Naik P : Adult presentation of
congenital muscular torticollis : A series of 12
patients treated with a bipolar release of
sternocleidomastoid and Z-lengthening. ] Bone
Joint Surg Br 93 : 828-832, 2011.

Seo SJ, Kim JH, Joh YH, Park DH, Lee 1], Lim H,
Park MC : Change of facial asymmetry in
patients with congenital muscular torticollis
after surgical release. J Craniofac Surg 27 : 64~
69, 2016.

Shim JS, Noh KC, Park SJ : Treatment of
congenital muscular torticollis in patients older
than 8 years. ] Pediatr Orthop 24 : 683-688,
2004.

Shim JS, Jang HP : Operative treatment of
congenital torticollis. ] Bone Joint Surg Br 90 :
934-939, 2008.

Sudesh P, Bali K, Mootha AK, Dhillon MS :
Results of bipolar release in the treatment of
congenital muscular torticollis in patients older
than 10 years of age. ] Child Orthop 4 : 227-
232, 2010.

Tse P, Cheng J, Chow Y, Leung PC : Surgery
for neglected congenital torticollis. Acta Orthop
Scand 58(3) : 270-272, 1987.

Yuan B, Qu F, Zhao G, Wang J, Shen X, Liu Y :
Arthroscopic surgical treatment for neglected
congenital muscular torticollis in adults. ]
Craniofac Surg 26 : 512-515, 2015.



H/E4x5E (J Jpn Ped Orthop Ass) 29(1) : 123-135, 2020.
45 30 I H A/ NBEAV R - 27T & JPOA Asian Fellows

Management of Neglected Supracondylar Humerus Fracture in
Children at Sanglah Hospital, Bali

Maharjana MA, Kawiyana KS

Pediatric Division, Department of Orthopaedic and Traumatology, Faculty of Medicine Udayana University, Sanglah General

Hospital, Denpasar, Bali, Indonesia

Background : Supracondylar humerus fracture is the most common fracture around the elbow
in children. This is due to it being the thinnest part amongst the structures located in the upper
arm. Bali is an island located in the eastern part of Indonesian archipelago and despite modern
tourism, the famed Island of the Gods is still strongly influenced by its traditional cultures. Bali-
nese afflicted by fractures still prefer to find treatment from the local bone setters. Majority of
the supracondylar humerus fracture in children presented late in our hospital, most commonly af-
ter a few visits to the local bone setters and after months have passed following the initial trauma.

Objective : To identify the different surgical treatment for the management of neglected su-
pracondylar humerus fracture and its resultant functional and cosmetic outcome.

Methods : A prospective study involving 14 patients with neglected supracondylar fracture with
various deformities and functional problems was carried out between January 2017 and June 2019.
The study included all neglected cases who presented more than one month after the initial trau-
ma. We performed four different types of surgical procedure namely osteoclasis and pinning, lateral
closing wedge/French osteotomy, medial closing wedge osteotomy and anterior trimming, accord-
ing to the presenting deformity and functional problem. Preoperative and postoperative functional
outcome were measured using range of motion in extension and flexion, as well as the loss of car-
rying angle. The functional and cosmetic outcome were then graded using Flynn's criteria.

Results : Osteoclasis and pinning procedure resulted in 25% of patients reporting excellent
functional outcome and 75% of patients with good outcome. The mean difference between the
preoperative and postoperative range of motion is 23.05 degree in flexion and 4.2 degree in exten-
sion. On the other hand, all eight patients who underwent French osteotomy procedure reported
satisfactory functional outcome (25% with excellent functional outcome, 62.5% with good outcome
and 12.5% with fair outcome). As for the cosmetic outcome, 37.5% reported excellent outcome,
50% with good outcome and 12.5% with fair result. The mean difference between the preopera-
tive and postoperative range of motion is 12.64 degree in flexion and 5.6 degree in extension.
Only one patient underwent medial closing wedge osteotomy and the result showed good func-
tional and excellent cosmetic outcome. One other patient who receive the anterior trimming pro-
cedure reported excellent functional outcome with normal flexion and extension.

Conclusion : Neglected supracondylar humeral fracture presents a challenge for orthopaedic sur-
geons due to its varied treatment. Complete understanding of presenting deformity and functional
problem of each patient will aid in choosing the appropriate surgical treatment. The goal of the
surgery is to maximize long-term functional and cosmetic outcome, as well as their quality of life.

H AN R 2 53R Vol 29, No. 1, 2020 123



Management of Neglected Supracondylar Humerus Fracture in Children at Sanglah Hospital, Bali

Introduction

Supracondylar Humerus Fractures (SCHF)
comprise 17% of all pediatric fractures and are
second in frequency to forearm fractures. It is
also the most common pediatric fracture around
the elbow, comprising 58% of all elbow fractures
in children®. The injury typically occurs in chil-
dren aged 5 to 10 years due to thin bony archi-
tecture in the supracondylar region and the
presence of ligamentous laxity”. The most com-
mon mechanism of injury is a fall on out-
stretched hand (95-98 %), this is commonly clas-
sified as the extension type. The flexion type,
resulting from direct trauma to the posterior as-
pect of distal humerus occur in 2-5% cases”.
Gartland classified SCHF in 1959 according to
the displacement of the distal fragment : non-
displaced fracture (Gartland type I), partial dis-
placement with intact posterior cortex (Gartland
type II), and total displacement (Gartland type
III). A further modification of the Gartland clas-
sification is the addition of type IV which repre-
sents fracture with multidirectional instability®.
Displaced fracture is usually treated as an emer-
gency in children due to neurovascular risk.
However, 10%-20% of patients present late (ne-
glected)™®.

In developing nations, this is especially preva-
lent due to financial difficulties which hamper
patients from seeking medical help from the
hospital. Bali is an island located in the eastern
part of Indonesian archipelago and despite mod-
ern tourism, it is still strongly influenced by tra-
ditional cultures. Balinese still prefers a visit to
the local bone setter for their fracture affliction.
Their treatment involved immobilizing the el-
bow in full extension position using bamboo
splint. This resulted in malunion and shortening

of triceps muscle which make the reduction of
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late cases more difficult'”. The end result
showed significant cosmetic and functional prob-
lems. Surgical management of neglected SCHF
presents a certain challenge due to possibility of
malunion and triceps shortening™ ™.

Patients with neglected fractures are patients
who presented for treatment 14 days after the
initial injury where biological healing process
have already begun and is signified by early cal-

" The neglected cases often are

lus formation
closed injuries with no vascular compromise.
However, the elbow may still be tense and swol-
len with abrasions or crusts and for cases with
very late presentation, a varus malunion might
already be formed®.

Varus malunion is the most common late com-
plication of supracondylar fracture in children.
There are various etiology of cubitus varus de-

) Malreduction, rotation, or medial tilt-

formity
ing of the distal fragment, or both, were known
to be some of the major causes of this deformi-
ty®. Sometimes this deformity is accompanied
by delayed ulnar nerve palsy'. Growth distur-
bances of the cartilaginous complex at the distal
end of the humerus, induced by the fracture it-
self, may also cause varus deformity”. Kim et al.
reported that cubitus varus deformity devel-
oped in all patients with trochlear deformity/os-
teonecrosis®™. Another study series involving
patients treated surgically by open reduction
using lateral approach, reported that 25% of cas-
es resulted in cubitus varus deformity”. They
concluded that inadequate reduction with medi-
al angulation was associated with residual cubi-
tus varus deformity and the factors contributing
to poor reduction were related to the surgical
technique and approach®.

Open reduction is also frequently required in
the management of late presenting SCHF. Se-

vere swelling or skin problems around the el-
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bow are the universally accepted indications for
delaying surgical intervention following a SCHF
in children'®. Surgical exposure for such frac-
tures can be accomplished using a variety of ap-
proaches. A surgical approach should permit a
safe and rapid reduction, with full anatomical
alignment, resulting in adequate functional and
cosmetic outcomes, with fewest complica-
tions'”"®. However, there is no clear evidence in
the current literature with regards to which
surgical approach resulted in the best functional
and cosmetic outcome, as well as minimizing
complications in the case of neglected
SCHE™ At our hospital, the treatment choice
for neglected supracondylar fracture in children
is according to time, deformity and functional

status of the elbow.

Material and Methods

This prospective study was carried out from
January 2017 until June 2019. The study includ-
ed all neglected or malunion supracondylar hu-
merus fracture who presented more than one
month after the initial trauma. A total of 14 pa-
tients were included in the study. The popula-
tion characteristic, preoperative loss of carrying
angle and elbow range of motion were recorded
for each patient (Table 1).

From the 14 samples, comprising of 5 girls
and 9 boys age ranged between 4-11 years old
(mean : 6.93 years old), the most common patho-
logical location is the left elbow (8 left elbows vs.
6 right elbows). The time to surgery varies from
4 to 120 weeks (mean : 40.86 weeks).

Callus osteoclasis and K-wire fixation were

performed in 4 patients with no or mild loss of

Table 1. Sample Characteristics for Each Surgical Procedure

Time to Surgery Preoperative ROM
No. Sex Age(Years) - - -
(Weeks) Extension Flexion Loss of Carrying Angle
Osteoclasis and Pinning
1 F 4 5 0 80 -
2 M 10 8 5 90 -
3 M 7 9 5 95 -
4 M 4 0 70 -
Lateral Closing Wedge /French Osteotomy
1 M 120 0 120 +30
2 F 98 20 90 +20
3 F 11 40 -10 110 +14
4 M 11 104 20 90 +45
5 M 36 -10 110 +12
6 M 8 -10 90 +25
7 M 24 50 90 +35
8 F 10 90 0 120 +35
Medial Closing Wedge Osteotomy
1 F 5 14 30 90 =30
Anterior Trimming

1 M 6 12 0 70 -

Abbreviations - ROM, Range of Motion; M, Male; F, Female.
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Table 2. Flynn's Criteria”

Result Rating Cosmetic factor : Cubital angle loss Functional factor : Motion loss
Satisfactory Excellent 0-5
Good 6-10
Fair 11-15 11-15
Unsatisfactory Poor Over 15 Over 15
or cubitus varus

carrying angle, with mean age 6.25 years and
mean time to surgery of 6.5 weeks. Lateral close
wedge osteotomy (French osteotomy) were per-
formed in 8 patients with mean age 7.63 years
old and the mean time to surgery of 65 weeks.
Medial close wedge osteotomy was performed
in 1 patient (a 5-years-old girl with time to sur-
gery of 14 weeks), and anterior trimming was
performed in 1 patient (a 6-years-old boy with
time to surgery of 12 weeks).

The surgery outcome was measured using
Flynn's Criteria (Table 2) consisting of functional
outcome which is done by calculating motion
loss from preoperative and postoperative range
of motion and cosmetic outcome by measuring
postoperative loss of carrying angle compared
to the contralateral side. The patients can be
classified into excellent, good, fair and poor in

both the cosmetic and functional outcome.

Surgical Procedures

Callus osteoclasis and Open Reduction K-Wire Fixation

The procedure was done under general an-
aesthesia with the patient in lateral decubitus
position. The tourniquet is inflated and a midline
posterior straight skin incision was made. The
ulnar nerve was safely exposed and protected.
Exposure of the distal humerus was done using
inverted V-Y tricepsplasty approach (proximally
based triceps tongue), so that the supracondylar
region could be circumferentially reached. The
callus, identified using an elevator, reached the

anterior side of supracondylar region. Open re-

126 HA/NRIEIF AL MRS Vol. 29, No. 1, 2020

duction was then done to achieve anatomical po-
sition followed by fixation using K-wire on the
lateral and medial side, crossing above the frac-
ture site. Fracture stability was evaluated, and
if stable, no external support was used. Patient
was allowed to move the elbow as tolerated one

day after surgery.
Lateral Closing Wedge /French Osteotomy

The indication of French osteotomy is mal-
union with recurvatum, internal rotation, and
varus deformity. This technique allows for the
correction of deformity to procurvatum, exter-
nal rotation and valgus deformity. The proce-
dure was done under general anaesthesia with
the patient in supine position and tourniquet in-
flated.

Posterolateral straight skin incision was made
to expose the distal part of the humerus. The
triceps is reflected from its insertion site and
the humerus was lifted subperiosteally. A clos-
ing wedge was then performed to correct the
deformity. One screw is placed on the lateral
cortex and another below the proposed osteoto-
my. The proximal screw is placed anteriorly to
correct the internal rotation and recurvatum. A
single loop of S-wire was then placed but not
yet strengthened. The wedge was excised using
oscillating saw, leaving its medial cortex intact.
The correction was made by extending and ex-
ternally rotating the elbow. The S-wire is tight-
ened and the deformity was corrected. Postop-

eratively we use circular cast in extension
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position for a month to provide external sup-
port. After cast removal, active mobilisation of

the elbow was encouraged.
Medial Closing Wedge Osteotomy

The indication of medial closed wedge osteot-
omy is malunion with recurvatum, external ro-
tation, and valgus deformity. The procedure
was done under general anaesthesia with the
patient in supine position. The tourniquet inflat-
ed and a medial skin incision is done. The ulnar
nerve was identified and protected. The triceps
was reflected from its insertion site and elevat-
ed subperiosteally. A closing wedge is then pro-
posed to correct the deformity. One screw is
placed into the medial cortex and another below
the proposed osteotomy. The proximal screw is
placed anteriorly to correct the external rotation
and recurvatum. A loop of S-wire was then
placed but not yet strengthened. The wedge
was excised using oscillating saw, leaving its lat-
eral cortex intact. The correction was made by
extending and internal rotating the elbow. The
S-wire is tightened and the deformity corrected
as proposed. Postoperatively we use circular
cast in extension position for a month to provide
external support. After cast removal, active mo-

bilisation of the elbow was encouraged.
Anterior Trimming

The indication of anterior trimming is to cor-
rect recurvatum and lack of flexion due to the
presence of spike at the anterior of distal hu-
merus. The procedure was done under general
anaesthesia with the patient in supine position.
The tourniquet inflated and a lateral skin inci-
sion was made. The triceps was reflected from
it insertion site and elevated subperiosteally.
The bone is approached anteriorly, until the an-

terior spike of callus bone was reached. After

the spike was released, the elbow range of mo-
tion is evaluated. Following wound closure, the
patient is allowed to move actively because no

osteotomy was performed.
Results

We performed 4 different types of surgical
procedures to 14 patients with neglected supra-
condylar humerus fracture according to the pre-
senting deformity and functional problem. All
the fractures show clinical and radiological
union, with mean union time of 1442 weeks in
all of the procedures.

Flynn's Criteria is used to determine cosmetic
and functional outcome. Our report showed sat-
isfactory results across the board, for every pa-
tient and for each types of procedure (Table 3).

Osteoclasis and pinning procedure showed
satisfactory result with one of 4 patient report-
ing excellent outcome and the other 3 patients
with good outcome. The mean difference in the
range of motion taken postoperatively compared
to preoperatively is 23.05 degree in flexion and
4.2 degree in extension.

French Osteotomy procedure resulted in sat-
isfactory result for both cosmetic and functional
outcome in all patient who underwent the pro-
cedure. From a total of 8 patients, 25% reported
excellent functional outcome, 62.5% good out-
come and 125% with fair outcome. The mean
difference in the range of motion taken postop-
eratively compared to preoperatively is 12.64
degree in flexion and 5.6 degree in extension.
From the cosmetic outcome 37.5% reported ex-
cellent outcome, 50% good outcome and 125 %
with a fair result.

Only one patient underwent medial closing
wedge osteotomy procedure, and reported ex-
cellent functional outcome and good cosmetic

outcome. The only anterior trimming procedure
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Table 3. Postoperative Functional and Cosmetic Measurement

. Preoperative ROM Postoperative ROM Flynn's Criteria
Time to
No. Union Loss of Loss of
(Weeks) Extension Flexion Carrying Extension Flexion Carrying Cosmetic Functional
Angle Angle Outcome  Outcome
Osteoclasis and Pinning

1 8 0 80 - 0 110 - - Good

2 14 5 90 - 0 110 - - Good

3 12 7 95 - 5 110 - - Good

4 10 0 70 - 0 115 - - Excellent

French Osteotomy

1 14 0 120 +30 10 120 +8 Good Good

2 11 25 90 +20 10 110 +10 Good Good

3 15 -5 110 +14 0 120 +5 Excellent  Excellent

4 12 20 90 +48 12 115 +8 Good Fair

5 17 -10 110 +12 0 110 +4 Excellent  Excellent

6 13 -10 90 +25 0 110 +10 Good Good

7 16 50 90 +35 10 115 +12 Fair Good

8 12 0 120 +35 8 +8 Excellent Good

Medial Closing Wedge Osteotomy
1 10 30 90 =30 5 110 +5 Excellent Good
Anterior Trimming
1 6 25 70 - 0 120 - - Excellent

Abbreviations : ROM, Range of Motion; M, Male; F, Female.

SRR S

Fig. 1. Preoperative clinical appearance of the patient receiving osteoclasis and pinning procedure.

performed at our centre showed excellent re-
sult. The postoperative range of motion was
shown to be normal when compared to the oth-

er elbow.
Osteoclasis and Pinning

Among the 14 reported cases, callus osteocla-

sis, open reduction and K-wire fixation was per-

128  HA/NRIEA L &3 Vol. 29, No. 1, 2020

formed in 4 patients. One of the patients was a
10-year-old boy who came to the orthopaedic
clinic with chief complain of pain and swelling
on the left elbow after falling from his bicycle
and landed with his left hand withstanding his
body weight. The associated pathology was left
untreated because his parents did not take no-

tice. Two weeks later he was brought to seek
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medical attention due to persistent pain, defor-
mity, and limited range of motion. Osteoclasis
and pinning was then done for his condition, and
the postoperative range of motion and deformity
were acceptable. Pain was minimum, although

the functional outcome requires further analysis.

Lateral Close Wedge Osteotomy/French Osteotomy

As the most commonly used procedure in our
center, French osteotomy was performed in 8
out of 14 patients in the series. One of the cases

was an ll-year-old girl who came to the ortho-

30 )

Fig. 2. Osteoclasis and Pinning : plain radiography of the left elbow in AP/Lateral view. Left : preoperatively,

Right : postoperatively.

i
Fig. 4. French Osteotomy : plain radiography of the right elbow in AP/Lateral view.
Left : preoperatively, Right : postoperatively.
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paedic clinic with chief complain of bended right
elbow for 10 months prior to consultation. She
was unfortunately brought to bone setter and
received 5 series of treatment after accidentally
slipped and fell down with her right hand with-
standing her body weight. In physical examina-
tion, angulation deformity was found along with
cubitus varus and recurvatum. Elbow range of
motion was limited (-10/-110), with radiologic ex-
amination revealing a varus angle of 14° and hu-
meral capitulum angle of 10°. French osteotomy
was performed, and a postoperative radiograph
revealed good alignment. Rehabilitation is done

after a month extention cast.

Fig. 5. Preoperative clinical appearance of a patient
receiving medial closing wedge osteotomy
procedure.

¥

Fig. 6. Medial Closing Wedge Osteotomy : plain radiography of the left elbow in AP/Lateral view. Left : pre-
operatively, Middle : directly postoperatively, Right : 6-months postoperatively.
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Medial Closing Wedge Osteotomy

As one of the rarest technique used in our
center, medial close wedge osteotomy was per-
formed only in 1 patient. The patient was a fe-
male, 5-year-old, presented with bowing of her
left elbow. The parents recognized the deformi-
ty slowly after she fell down 4 months before
consultation. On physical examination, we found
valgus deformity on left elbow with no tender-
ness and neurological deficit. The patient
showed about 300 loss of extension. Preopera-
tive left elbow X-Ray in AP and lateral view re-
vealed malunion fracture of the supracondylar
humerus and medial closed wedge osteotomy
was chosen as the treatment of choice, along
with internal fixation using screw and wire and
immobilization with circular plaster cast. Postop-
erative radiograph 6 months after surgery
showed that the pathology healed in good align-
ment and the final range of motion of her left el-

bow was satisfactory.
Anterior Trimming

As the least commonly used procedure for
these cases, anterior trimming procedure was
only performed in 1 patient in our series. The

patient was a 4-year-old male with chief com-
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0.1“

o /4

Fig. 7. Preoperative clinical appearance of a patient receiving anterior trimming procedure.

Fig. 8. Anterior Trimming : plain radiography of
the left elbow in AP/Lateral view.

plain of pain on his left elbow for the past 1
month after he fell from his bed. He was initially
brought to the bone setter twice for treatment
before his family decided to bring him to our
center. On physical examination, tenderness was
found around his left elbow, with limited range
of elbow motion of 25/70. Neurovascular exami-

nation was within normal limit.
Discussion

The pathogenesis of angular deformity in su-
pracondylar humeral fracture can be a result of
malunion which includes medial tilting in the
coronal plane, extension in the sagittal plane and
internal rotation of the distal fragment in hori-
zontal plane®. Growth disturbances of the carti-
laginous complex of the distal end of the humer-
us induced by the fracture itself may cause

varus deformity”. Kim et al. reported that cubi-

tus varus deformity developed in all of these pa-
tients with trochlear deformity®. Other study by
Weiland et al reported 25% cubitus varus defor-
mity in patients treated surgically by open re-
duction and lateral approach®. They concluded
that inadequate reduction with medial angula-
tion was associated with residual cubitus varus
deformity and the factors contributing to poor
reduction were related to the surgical technique
and approach®.

Most corrective osteotomies focused on the
correction of varus and extension deformity. Ro-
tational deformity is well tolerated and best left
untreated because rotation of distal fragment
makes the osteotomy unstable. Wide variety of
osteotomy and fixation techniques have been
described. Osteotomy techniques include medial
or lateral closing wedge, step-cut, arch, pentalat-
eral, oblique with derotation and dome osteoto-

# A number of fixation has been described

mies
using crossed pins, staples, screws, screws and
tension wires, plates and pins, and external fixa-
tion®”.

At our center, we performed several proce-
dures to manage the neglected cases of pediat-
ric supracondylar humeral fractures. These are
osteoclasis, French osteotomy, medial closed
wedge osteotomy, and anterior trimming. The
selection of the procedure is based on the time
of presentation and the degree of deformity

caused by the malunion and the aim is to maxi-
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mize the functional outcome and reduce the
complication rate.

The aim of the management is to correct
three aspects of the malunion : medial tilt or
varus, medial rotation, and hyperextension,
which if not properly reduced can cause further
complications such as increased risk of lateral
condyle fracture, pain, posterolateral rotatory in-
stability (POLRI) due to shifting of the triceps
muscle directional pull, tardy ulnar nerve paral-
ysis, and subluxation of ulnar nerve"””?. Be-
sides procedures, the choice of pinning is also
crucial.

Callus osteoclasis and pinning may have the
benefit of reducing and fixing the fracture un-
der direct visual control. We perform this proce-
dure using a posterior approach with the pa-
tient in lateral decubitus position. The ulnar
nerve was safely exposed and protected. Expo-
sure of the distal humerus was done using tri-
cepsplasty approach (proximally based triceps
tongue), so that the supracondylar region could
be circumferentially reached. The entire callus
tissue was circumferentially removed from the
underlying original supracondylar area to ex-
pose the fracture. After achieving adequate ma-
nipulation and anatomic reduction of the dis-
placed bony fragments, fixation with at least
two crossing Kirschner wires was done under

919 We prefer medial and lateral

direct vision
pins to achieve stability.

A systematic review by Brauer revealed that
medial or lateral entry pinning, where a pin is
placed through the medial epicondyle, may have
a higher risk of nerve injury (2.9%) but provides
a more stable construct with a lower risk of de-
formity and clinically relevant cubitus varus®.
No injury to the ulnar nerve was reported in
our series. If there is ulnar nerve neuropraxia it

must be treat conservatively'®. Two lateral pins,
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rather than crossed pins, may also be used to
decrease the risk of ulnar nerve injury by the
medial pin. However, some studies stated that
the use of two lateral pins is less secure than
the use of two crossed pins. If two lateral pins
are used, they should be placed either parallel
to each other or crossing well above the frac-
ture line.

According to a study by Singh et al. the aver-
age time for complete union after osteoclasis
was 7.2 weeks (range 5-10 weeks), and the time
to regain the near normal ROM ranged from 12
to 22 weeks with a mean duration of 16 weeks
with faster recovery in patients with faster
union and less immobilization'”. In the study by
Eren et al. full functional recovery was achieved
within 3 months in 935% patients”. Explanation
for inferior functional result in certain patients
could be due to very late presentation (after 1
month) and extensive soft tissue dissection (such
as in extensive tricepsplasty). Some authors sug-
gested the use of V-Y tricepsplasty with the
advantages of allowing to do a circumferential
callus osteoclasis, which helps in reducing and
fixing the fracture under direct visual control.
Although the V-Y tricepsplasty is simple, this
procedure has its disadvantages and it leads to
more pain after surgery and an extension defi-
cit. Recovery is slow and requires patients to be
highly motivated to complete the required reha-
bilitation'. To gain the good range of motion we
never use posterior splint after operation and
patient went to rehabilitation programme. We
checked the stability during the operation and
use the appropriate size of K-wire.

A study by Woratanarat et al. favored lateral
pinning over cross pinning, despite the fact that
cross pinning is biomechanically superior®™, Al-
though some authors have proposed that diver-

gent lateral pins are comparable in extension,
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varus, and valgus stability to cross pins, the axi-
al torsional strength was far less”. The insignifi-
cant positive trend toward stability and better
Flynn's scores in cross pinning may influence
clinical practice in two ways : 1) for surgeons
using lateral pinning, they may increase stability
by using divergent pins and/or adding a third
pin : and for surgeons using cross pinning (a
technically more difficult procedure), additional
techniques are used to minimize the risk of ul-
nar nerve damage : careful reduction, identifica-
tion of ulnar nerve, and proper pin insertion®.
The French osteotomy, which originally de-
scribed by French et al. is a lateral closing
wedge osteotomy that is fixed using two screws
and figure-of-eight tension band between the
lateral and cortical surfaces'”. This most com-
monly used procedure is effective in correcting
the medial tilt deformity, but with limited effec-
tivity for the hyperextension and internal rota-
tion deformity, resulting in lateral condylar
prominence and serpentine deformity”". Any
attempt to correct the hyperextension and in-
ternal rotation deformity will likely result in re-
duced fixation stability due to reduced osseous

21
contact area®

. Therefore, this procedure is
mostly used for cases with minimal internal ro-
tation and hyperextension deformity, with the
capability of spontaneous correction of those de-
formities for patients less than 10 years of age
in mind. The French osteotomy corrects mainly
the varus deformity, although in the original de-
scription French placed the distal screw anteri-
orly to correct internal rotation. To give addi-
tional stability after osteotomy, we usually used
extension cast for a month. Although it can
cause a reduction in elbow range of motion, we
found that intensive rehabilitation program after
one-month of casting will prevent the complica-

tion.

Another study which showed preoperative —
postoperative average carrying angle correction
of 10.5° resulted in excellent results and in post-
operative follow-up, the hyperextension was cor-
rected spontaneously in all patients. A signifi-
cant correction of carrying angle and Baumann's
angle was achieved using French Osteotomy.
French osteotomy has the ability to correct the
varus deformity only in the coronal plane and
has fewer complications.

Medial close wedge osteotomy is another
technique used in the management of neglected
supracondylar humeral fracture. It was original-
ly described by Koch et al, where the osteoto-
my was done from the ulnar side cortex of hu-
merus, leaving intact cortex on the radial side,
followed by expansion of the gap until the varus
deformity is corrected and fixed with external
fixator. This method is done to maintain the
length of arm, thus adding the cosmetic value to
the procedure. This procedure, however, similar
to French osteotomy, cannot effectively correct
internal rotation and hyperextension deformi-
ty'®. This procedure is only able to correct the
coronal plane.

Our studies had limitations such as small
sample size and it iS not a comparative study;
however, results are promising. This method of
correction is easy and provide stability with sat-
isfactory results. Like the case of French osteot-
omy, we also adding extension cast to provide
stability.

The coexistence of hyperextension deformity
with cubitus varus after supracondylar fracture
of the humerus has been reported. However, an-
other study has shown that the rate of loss of
reduction and imperfect alignment after reduc-
tion using anterior trimming may increase up to
even 13% if performed by inexperienced sur-

12)1
geons™"?.
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Previous studies found that spontaneous cor-
rection of extension deformity was not suffi-
ciently frequent among patients aged >10
years. Considering that all of our patients were
>10 years at the time of surgery and had a rel-
atively large extension deformity, (>25°), cor-
rective osteotomy was considered a reasonable
option. Previous studies also suggested that sim-
ple coronal plane osteotomies did not affect the
elbow range of motion. Although correction of
varus and of hyperextension deformities have
been reported, little attention has been paid to
corrective osteotomy for the extension deformi-
ty of the distal humerus without obvious cubitus
varus or the relationship between the amount of
correction and improvement in range of mo-
tion'”.

This increase in the total range of motion can
be explained by the functions of anatomic ante-
rior curve of the distal humerus and coronoid
fossa. First, they allow for complete flexion by
delaying the impact between the anterior sur-
face of the humerus and forearm bones during
the flexion of the elbow. Second, the anterior
curve shifts the flexion-extension axis of the el-
bow entirely in front of the humeral shaft, and
this allows the space for muscle, subcutaneous
adipose tissue, and skin even in full flexion of
the elbow. Thus, loss of the anterior curve can
cause a significant decrease in the range of mo-
tion. Conversely, reconstruction of the anterior
curve of the distal humerus by correcting ex-
tension deformity can improve the total range

of motion in the elbow'”.
Conclusion

Neglected supracondylar humeral fracture
presents a challenge for surgeons due to variet-
ies in surgical treatment. The different tech-

niques that we employed in our center are oste-
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oclasis, French osteotomy, medial closed wedge
osteotomy, and anterior trimming. Thorough
understanding of each individual patient’s condi-
tion and the choice of most appropriate surgical
technique are important for maximizing the
long-term functional and cosmetic outcome, as

well as quality of life.
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