HA/NEEEN P S

Journal of Japanese
Pediatric Orthopaedic
Association

HA/NREENFES




H AN 2

Journal of Japanese Pediatric Orthopaedic Association

Vol. 24 No. 2

=
11\



% < U (HANRERIHAEMER)

624 OFMTES KRR

T EMEIC X DR AT T S T L A R [ AR o0 K3 i
..................................................................... ?fl: % 1ZH>---181

Chronic non-bacterial osteomyelitis 16 % D45 & HWER)

.................................................................. BT I (3 A--189
IR A HT LSS5 TR T D WAoo VeI (25194
DA TR % P 5 FE A S B SR B0 leptodactylic type o 1 #1 :

THT 54 A > b ORAEMZAL & $e KPR LD 25 i e

..................................................................... B W  (EA--199
A B2 B M T A6 B 0 MR 9 HE L T TR RS & 0 7

..................................................................... BRE f ceeee-205
25 AIFMTES KRR
B B P BRI S 0D 5 e & 15 BRI 1T %

FETYBE ST O FLHEARET -+ vvemremmrmemneeneeeeeeeiaiaanes BB 1Eh--210
B RO X AEIREAC R T 1 3D-CT 2 & Bt

..................................................................... kS —H 13 A--216
SR T2 U 7 AR ST B HT 0D 1 oo SRR (2A221
WALL > b U ETRZZ T, ABIOME Y S I 2 DREWL BIKO

GBI U HE L Useeeeeeemeemeeeeee e AT 12225
Graf #:7C 0 FL UG IRg 19 60568 590 W11 00 B9 2 1 Rk o Wi

..................................................................... FEFFEEE 12 2--230
5 R LWL BRI I B 150 % AT o 7= 6 B MR BB e A 42 0D 2 1)

..................................................................... PEAREH. 1EA--233

FEFETEMZERE BT 2 W25 /8T » A & SRS-22 & w72

TR AR OO MRS+ e eveemem ettt A BE (E2--238
Ponseti {EIZ B} 2 FIWHERED BIEPE <-ooveerreereennees SR (Zh242
ABe3 HPei 2 X 5 Herring C XV 7 AIFOWEHE - ElGHi T (TAH>--246
DDH Wi L OGS v ovevrereeeemeereeeea, FHINVEFE  13H--252



RIBEA B R D ELZ 3§ 2 PTG O A KR — Y iEH)

..................................................................... ”_”:]I%% 1E9>--256
ANRER AR Z 3R, ik i & BT o 851
..................................................................... RIS 1FH---260

PR R B R k9 2 PR B T B &
PHSEAIRE 7 = 7 — v 71 v 712 X 2 BB 3 85 o 45 50 1%
..................................................................... H Fg@ 12265

B Hi%TEER

BHPEGL e 325 133: (FACT) (2 3BT 2 BT e o 1 ]

..................................................................... BN H 1EH--270
BRI O TR T A V72 eight-Plate 12 & % 246 14
..................................................................... KEFHER  1ED--276
Severe Transient Synovitis Differential Dianosis
from Septic Arthritis -=--c-erermemmeeeeees Hideaki Watanabe (Z7>---280
e S 286
55 27 Il HAVNERTEAV B R R0 (R Tl ) oo 315

I



BEZIHLEDOHN

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

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

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

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

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

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

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

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




H/N#455E (J Jpn Ped Orthop Ass) 24(2) : 181-188, 2015.

TR MES X BRI B T & L A B TE A o R I AR

g e - BN RVl M # M
R SR wooEY

1) BRI S Bt 1 10 = — A RS

2 HHBRFIES UAEY 53 VR

B B OIS X 2L ONREN RIGHREENIKE BRI BITN T 205, BITICLS
WRBHETICE Y, WRICTREDE U2 HET 27, YTk, WEHDZEE LoD
WHHBR R E f:2 J5ik e LTT7 F L ARE M 2 11T L T& 72, AR oM HE§ 5.
W, TR L AREER M TIT o726 8 &, TR L AREREEM B 5 R0 AT &
PRHL723B14 RTH 5. Mitkid, EOHEEZFEOMEE R REL, TEEFRAES 2, Mk
HETdH o7z, IR o e B EIBEI A I M B, 7 3 L A B E Ay BG4 61 TP 8.8°,
WK 15 (MR T 17429 A) TH Y, HiREHRTBITMIEHBIZHB VT, 10° DRELTD
LRTHELZAS, R 0 3EOFIRMEIIVTNDS 5° (P 10E2HhH) L IR TH o 72
7 ¥ L AR EM IS RMFEEIC BT, BRBBMASHERF SN AR NTETHLEERZS.

F X MR - ik

TOPHHMEC X BRI, R BT A RS BBEIZ BT 1979 47> 5 2002 4F F TORIZ,

WWENPE A AR L, BCJE R 2SR L 72 BT AR U
5. ZOLRVORFEIEFERIGIRATIRET,
W& L CHIIS B 5 D 155 B AT 23 SRR D JE 1,
EEIE, R, BE Pz BNCITbhs
TENLL, BIFRRERIHE SR Tw 7Y,
Lo, ZomiRicsunaid, % LBy
THHAEHEKERE LTHRT 5720, i
BICTHEEZE LR H L 2 EDIHESINT
WY, FZTERANE, BT % R
LoD, MRARZEIEL, RO RG]
R, WEIFE A EST L2 BN, T
FLAREEMNZBTLTE Y. S, 2o
7 ¥ L AR EM O RMEARRICO &, B Tt
TiRAT BRI B S &reo THIE T 5.

TOEMEC X DEEREAETICH L, TR L AR E
% W4T U ZAE BN 17 1 25 AFFE L7z, THF L
A BERE S O BB 2 a3 5720, Thoo
FEFD S, WER, ANV TFOREST, BEEE
MO ro/z3BI3 RERI L. F/2, T
L A WD B B BAEAT - T 2 715 (10° e
T, ZARICUIEEL 72 7 3 L AR S % IS5 1
A7) a—[ET 548 ER_A), KRBT
BfLC7 % L ARREEZ LR, L7
T METHEELES, G99 RS, BUEOFl
LR D720BN L. Zofl, k3 H»HT
T U AR E TR ke L, MR ATEATEIE L
THEBI 1 RAEBRAN L7z, CofERICELTIE, W
ERRIED D T L5, itk o RMIR % et

Key words : achilles tenodesis(7 ¥ L A B[ E ), spina bifida(—%##MHE), calcaneal deformity (BE2%#), long
term result (EMHE), posterior transfer of the anterior tibial tendon (Bi & #5512 5 B A7)
&S ¢ T 480-0392  EMURAH I AEN 713-8  FlLO SRR o v = — gk (k) BE O

244 2014 44 H 8 H

ik (0568) 88-0811

H AN R 2 53R Vol 24, No. 2, 2015 181



TEMEC X BEER TS B T L A MR E AT 0> B U A

L7

R L T o TREBNE,  HOREE I A & B S
5T 3o TD, AT F L ARERE EMH
AHAMTHfT SN2l E (M1, £1), Xvmh
275 TR W By 5 & I L C RIS A 1 5 B ATl 2
7 XL AMEE MO L BEE IS b
(K2, £2). WiHE6HBSIET, FHRERIE
FH 85 H Qi1 2 H~14m% 1 20 H), fiitk
MBI EY 17T4E 220 H(A34E 05 H ~
RHEN D) Thotz. —H, BHII3IB4E
T, FHTFRFERIL S 8 1% 10 22 H (9% 5 20 H ~

L 7 % L R E Ay B ARG A T 1 GRES5 4)

a: iRl L 1L H), At il B2 0T 1] U309 10 4 2
b : AR IE I (F 7 A1) PHGHESPH~IAELINPA)THo72. Thb
¢ AT (7 A ) OIEBI ORI, Kl % 7 L AR ER T
d: it 114 2 2 H

R4 L, PO RIS e H AT & 7 F L X
Bl 1 2 40 % B L 72 B8 1 BIAFAE L T .

H4HOHMIZb R WD, EARMIZEINE FATE ORIV BT, 5L 13 R
L, WIEHTHRE L. o omfl vz, 5% i, RBEE, RREERR, B EWEE SO R
D 8B (HMES AN, L3I NI2ZRICOE, Z0 R EEDM 7%, FRIEEML v ELbR
EWIGRE%, JERBI o thBh TSI £ B % fui SRR 7 REB TS IR ) % AF S 5 7280, RISE 2

xR 1. WIS BRI Z 0T 7 % L A BEE MR AT o 72 e B
R By IR B IR

i B A7)
JiRAE ) T 1 KE KE o .
o " e n (KD KE) WE O OEREE Ak SEEBEMm
LN - JuES a4 R o
F il Kl :
1 L5 5 9% 520 H L Wi Ful ®E 10° Wit 3— i B nJ 17 4 4 HH
) ] E 15
2 L5 5 5% 11 2»H L HiE  Ful e 3— L ) 20 4E 11 »H
KR 20°
WiE Full
3 L4 3 312 H L w0 W3- L ) 224 11 7 H
JEJE 60°
W Full )
4 14 3 3mlaA nmL HE0 EE3- %L | 224 11 A
JEEHE 60°
W Full
5 L5 4 14 12H JuES e 15° S 3 - L nJ 64E 8 H
R 5
¥iE Ful §E 10 o
6 L5 4 13 7% 4 7 H 1SS W 3— B 194 37 H
. EEO0 EE 100 5T e B
it Ful ¥ 10°
7 15 4 10m3MA EE N EE3- &L i 134F 0 %A
R 100 JEE 15°
WE Pl WE 10
8 L5 5 7% 11 20 H JIES L uJ 14 4E 7 H
" = mm oo mE 5
I 88" 2
Ty 8 ik 571 17462 41
’ (0 ~15°) SN BEH AT

S5 A7 15 55 00 0 W 7 I 3 B BTAT IR & (358 22 2

182 HA/NREIEAFFF &R Vol. 24, No. 2, 2015



TEMEC X B EERZSATHT T L R MR E A 0 S U R

FRATM 2473127 & L A RE T 0 A% fiifT
L7z, B, WiEic X 2 I Hl R 2S5 W54 1,
BB 75 @ fractional EEMZ AL T 5. —
73, B IRGRE O IEE ISR, wiE
MRBATI R D THREZE LWV EE 2 S NIER
VLT, R B, e 1 8 ) R ok (i
FERi LR R OBER) & HWZ, RiICE w2 AT
Wi 7 F U ABEREEM S BER L 7oA & fifT L7z

7 & L AR E E T Fi7E

B RO, H3IRTLIICTFL
2. 7% U ABEREM, BOISE T B AT B 5 2 % s A ) RS-0 25 2/3 & 7 5 X 9 12k

(ﬁgﬂil) L (g VR %2 ) B 6%, IRIA o=l %
a - il L S, TS 2 A 3 FE A e

b R TET (327 A ) PR L, @?Wﬁxﬁx’ijﬁ:’)iﬁm &, WEIL
c @ M (X7 A ) O A AMINCEEE L CUEET %), ZomhL
d: itk 440201 W7 o5 A& IS RIS A 7 ) 22— TRl LTw

27 F 7z, vOHC B () B9 1 A 0 e 2 R

R2. 7 &V ABEEEM & HIE T BT & DR L 7R
AR AT B foe T A

siew s T ey OB KB EE L mams
v . R =g FiE K it}
S JEC
Eim Eim )
Full 5° TSR
9 L5 5 9% 5 H BIBAT nL A 10FE6»H
T T (1)
15° 5
I I L)
Full 5 TR
10 15 5 9% 6 M BHBAT L MM 10E52H
i i (T2 )
0° 10°
Eim Eim
_ Ful 5°
11 L5 5 11 1 20 BhEBAT ml nf 14 41 %°H
JECJE
20°
Eim Eim 548 »H
Full - 100 7¥ L AR
12 L5 5 55 H BAEBAT mL W HE SR AT
i JEC T
-10° 20°
Ty 8 1% 10 2 H 10 4¢ 2 A1

HA/NBHIEAVEL 2 25 Vol 24, No. 2, 2015 183



TEMEC X BEER TS B T L A MR E AT 0> B U A

Wi

Screwf@ilE/ |D

I

ﬂ\

3. T F L AROYIEE & E A

HIETWD. b, REZEETLHEIZE, LH
fi 7z 10° BRI ALIC AR R L7 f%, BBk %
U TR E 2179 2 & A IER LD 72 [ ZHE
EEZTWS (K, 2).

(TREE 922

T4 4 B OB LY 7 AR %7, €
DBBETOX T ANET L7z, itk 6 8 TR B
e LR e L, Wi 8 ATY AR
THCERICEEL, MEIMA G L.

B R

B Wi e T ATl &2 DRI ST, 7 % L ARl
SEAT & HARTHEAT L 72 6 B 8 JEIZ B 1T % et
TIE, B O MBI AR 88°, WK
15°C, Apiurhe, REERARATITRTH D,
FKHOMACEL T, HZL, LIEHR
RHZMM S HIEBIA5 HIT, RTBREAMNIX
LBITH o7 WROBEERIIOVTIZ2ET
Bobih, RISHELR, 9 1 RISHERIHEEE
Bk L7z, BERAETR ORI Lo 72 (R D).

BT 5 1% 5 A8 A7 2 OF I L 780 3 Bl 4 )21
BUF BT, BT OB £
SETSTHY, MELEHEIIRD L7
LL, 1RTIRI0°DRELEFEZAEL, Wfk5
EIPHTT F U ARIERAM 2 fifT L7z, FHD

184 HA/NREIEAFFF &R Vol. 24, No. 2, 2015

MERICBIL T, 1PICRMETIRERLZMERL
TW7z25, R0 2B CIEERIMH L Cwidro
72(32).

BTG O R BRI A B, 7 F L AR
SEMHBFEITH 6 R TIZEM L7 TH Y, R
FEHEB) 1R % B 72w 1 B 05 B AT AN O I 0 3
JETIZEB 5 Tho7z., MEEMICIZARLELY R
®7z(p=0.003).

W HE T I £ B D RERFAA % T4 R AT i Jog 1) L2 A
LK), WTFROERBIZBWTD, ik
BRI B oD A B 10 A4 1 107 DL RS HE R
L7228, DREOEBNIA %, BGHIR I B W
T, THFLVARERMZE L2 1612k E, 5°
75 15° DHEPHIZPR L T 7z,

z =

PR 2T R 3 B AN 70 W0 I 7 12
JiATHTH 205, WMRICEIEG AT T 5 7
W, FTRLEZFAET IS H D2 MG SR
TWwaY, 20720, MEETIREIEE OB
BEM, RRHEME, 8 3R & v o 2o R B
B A eEmgs <, mikgHBITIc L ) R
WD E S % AT U4, MRICTER
DI BUTRENEAS D B & % 2 & N HER % s
2, REESEEGHNEZRATSA2HTT F L AR
[ e & fifT L C &7 RRE LT, WO TE
AR DTE ST, HIGERTELEX
TW2,

T OFAE TS T F L R 4 O F)
MELTE, 0% E SRR % /o mAgs
LNb. HilE TR BATHOME OFRIZIE, BE
REFOFERIPIT A0, VHIIIBT 52
B OBETEIIBIF Rz, RN LT
BHOICRETHEREOHHPET L WETS
bONH LY. FhHL, 7TFLAREERT
TR B R RGO NS 20, ik, #
HIERE A I B C AL O LB R A A
L, HAOFRCHHAIHNT S Z LR shT
W5 T % L R BEE R R O SR ATRE R EYE D
ZALIZOWTIE KM T 5725, VAL & [AkED



TEMEC X B EERZSATHT T L R MR E A 0 S U R

(6RRK i) (6% LA 108 )
i i S ERIS 2 -a- SEfI8
. i w—iple g 10 R —— IO
e :z ““a A ERe 5 W = — 510
& N -o JEfHI12 B 5 . S IPS— -&-Ef1
£ ;0 20 40N60 80 100 120 140 g |2 % 0 W W0 0 W0
& N\ &
# -10 » & -10

-15 15

RZBHAMA) BN (A)

(108U L)
& o U 7
& i AN~ —- 5EHI6
10 < -e-5Epl5
oo
= Sk
® o : A —
% 5 20 40 60 80 100 120 140
# -10

-15

B (A)

B 4. Ayt BB T T 41 LA IRF 2 AL (T8 R4 o o 1))

MEFHFTELLEZ TS, o2k, K
HBoXHZ, ENTEAENTILEREIND
HHRLVEREICBWTIR, Lflifirdbs ek
Zx 5. SHOFAENGEES IIBNTY, itk
OBFTICB L Tid, BTBERE Hwiz—6 % By
&, HHAERRL~MAKACHTLTBY, 3
HIERARICB T 2 THROIFFEEom EE v H
IEERTE TV EZEZ TV,

AW OXFRIE BT B Mlit o /BT A B0
Ak AL E, 1280, 4RIZBWTRA20° 12
EL, RELHEBAELZRTENIAIEL T
7. Lo L, BEZTOWHIIRFEHLTBEY,
BAS AR Z B30T 2 JE BA S T A Bk, R A
U721 RZBREFH 7T, &0, &A1 Lw
IRERTH o7z, TORRIZOWTIE, AT
V2 BT B T 7 e B iR R A BE AT 15° Wi B2
ThHhHI &, Tz, BEICI KBRS W
A U 72 FE N3 % 48 T I L o035 T il B o £
E5~10° ARSI N TV L SR £z 5L Y,
BIFRRERTH 72 ERZ TS,

—Ji T, PRI X RBIECT I HIE) & 2 %
T XL, SR 50T B R BN o1 A By
MEE5720, FLLTOWERED) 27 Lk

LUtk PRI L2 L, SHoMERETIE,
MR RSICHEEL E U EMZ 12 2R 12
THY, BEEEOREY 227 PKEL ERAT S
e hhotz WS, BEERICHEE & A U 7R
1B >7225, OBV THELEOH
7, BEORNITEEOFHVIGETE L AR
BINMZH -7z LML T2,

Mo ERAZHRLELHRTF L LT, Fk
BROFEIOWTHE L7z, S OREBIRIC S
W, EEMICBT L EEBOZERIZED R
Mo 7278, WE ORTALAE U RN S { 74
L7z, HEomPELEL, RS2 Ll
W ERICN T 208 & 0 RIE# 328+
22%) 1" ZHWVEHIE L, 30% A % B O Rt
b & L7z FRM LA 12 2 (i F 10 4 10
PHIEBI AL Y N VEH) oF T, B O
DA S RTRO LN Larl, B
BECHEL L, REEEZAELZ1EICBNT
14% O &R FAL 2 B0 7245, fio 4 i
26% L L OWBIIREDELTH Y, 1 B
HIRZAE L SEAERLIIEZ IS o7z, 2O
S, SRIOIEBIEE 3BT 5 T i B sh R
i, FICHZEINZTFLARCEIZLDTH D

H AN REIEA L2 28RS Vol 24, No. 2, 2015 185



TEMEC X BEER TS B T L A MR E AT 0> B U A

EEZZTND.

FEJEETR T % 7 F L AR 2 A O RS B
LT, W, BHICoOBRIC BT R4 AT
WEENTVEYY B EHOMEE LT
RIEFEAE O GEME Z Westin HIE/RIE L TW
20 WS BRI AT 60 A (43 FRHE R
LA, BYAHEH S N)ITHT 27 F L AREREE
it CFERGBEIEINM 5.7 4F) O E2 S, FE S
N7BE, ZOBROBEZLTREICED RV
7o, WEEEHITREEEEZAEL S DERIC
%5 REVED D H LARHE L, TR % 10 DL
BEICT 22 L 2BID TS, SO 55EFHED R
WHIZBITAHERTIE, 7% L ABREEM % Hal
THEAT L 72 6 1 8 JEIZ 331F 2 i # AP (47 £
17420 A bE, REERIIAELTBLT,
JE B OB 19 A9 B 1L 8.8° T, P
YRS s A B 1 2A~14% 1 »A) &
WIHFERTH-72(F]D). ToZEhd, FEES
N7z7 F L AR HHIEE IS, @Rk
B L Twz el S, RETFH D7D FiH
W% 3 2 T10RUBEIC T 2 LB vwE £ 2
TWwa., 2070, BEORRIZE > TEREoO
FHATOWHRE L 2 505, TD—FT, 4,
SHR DS BRI L 7ERIRE OIS, 2112 H &
W) BN Tl & fiAT L, RERR 3 H THIL
THAEB] 1 RAFAE L7z, BSORKIE, FFMias
TN TRV ORHEETH HH, HilE o
MR HEIT L 22D Tl <, 2RI L
EVWIIRERTH o220, A7) 2 —[HZEERD
WiEASE L LML T D, FELRITBWT
&, BEET AT HRLAROMC, B E RS
METAMEEDI B RLEEZLRL. 07
0, EPIINIHT 57 F U AR 2 M o #s 2
LCid, BB 4R O & T EE R R 5%
WLERD.

LRI OFEBBIZBNT, MBICREEREZED
THEBIA 1 RAFAE L7z, ORI, 7F L AR
I 58 Ay & i IS AT A 1 T AT AN & B L 72 iE B T
b7z WilKE TR T BATHR R DREEIIT DN
Tl Stoot, Gregory, Bliss 5 2545 LT 529%,

186 HA/NREIEAFLF &R Vol. 24, No. 2, 2015

We SR & U CHIISE 7 OfHE 2 20, BT
DFEATRERIZ D TULIE A O A M % WA D 5 72
®, Stoot Bl 3LAKE, Gregory 5 4 % LLFE,
Bliss 51X 5 UBEEZEI O TWAD. UImEITBIT
BRIBEN % RKefe LTEGNCEI L CTUE, TAlReAE
X5 S PATHY, B ATbhFliTix
hotz, LaL, ZOEFICBWTIEME, R
R L & B IR, BRI O Bk ITHE
k2 EBDNLHMIRIETEZAELTEY, Wk
AR, U RE R AT BL L T 72 ] R AYE
AbNiz. ZLT, OB ORISR BT
LIRS HIZ b AE L TWizizd, FNPREE
HELSEoTEZWRLHEMLTnE, 7272
L, SHORAEIZBT 2 i #aHliRg o 2 B it w
FPE 2 M BNCHRGET 2 & RIS i 5 R AT
PEHIBEICBWTIE, 7 F L A TR 52 Al B bt 7 3
I HNSWlEZIRL, WEEMICHEEZRDL
(p=0003). ZoHOZ&h»s, PRHEEHAEIRE
FHED) AT TholWBEDBETE RNEE
ZTW5h,

T &L ABEREER &, W E T T R ATN O BF
B owTIE, BT LA EWHIC X 280 -
BT R B R R % 7 L AR S X B ERIY D
BRhRIINZ A 2 & T, £ Y% L ml il
ReBp I eBWRETE, T, BEEROWLE
WX BERHREOfEHmIEDIRT 5, B/
ETHrHEEZTD. LaL, §H, 7T¥LA
it ] AT ARG AT B BT D, BIF R RS
bIvTw/izZ &, 72, I D REEEDY
A7 DSHEINS HREE AR S - 2 L 2B ET
AL, BEHEBEoOITICE, £ EERRE AN
EEZRON S, BRI REBN K3
5 FMEOERICEH L CIE, FEFIIBL, 7%
L AR M, TSR RATN, Theho
PEREE %, KEOLEYE, FIEohRENE, RIEFE
HEOMRUEFLEZER L 20BN L CnElnd
EZTWSD,

2, EOREBINC BT S FATIERC 10° B AL
THE SN RBHEIAS, Witk 3 HIFETREL
WIE By 2 5P, 100725 15° W RE L & -



Tz ZOWEEMOERIIAHZZN, h
P omEELEELLICE, BELZT XL X
J#IZ 1~2 cm L EOfE, b LLIEAZ Y 2—
BERCTOMADVE LB UNENDHLEEZ L. 12
2L, ZOBADPAZ Y 2 —BEHICER L TE
C7zOTHhiuL, WitkiZEEssefom5zE L Td
REHETE o/ EZDL. TOz0, WH
WinoERIE, EBICE2FSETLRTOHEAN
GRRTHHA D, BEROMENZDOERL
o TWADOTRZWALENL TS, 20
EWD, THFLUVAREERIZIE, KBEHZ 1005
SN CHIRREE L7299 2T, TE 572 IR
AP CTREET 22 EFFREIRICIEEEEE X
TW5.

i

=)
AR

4l BEEETHT 5 7 F LA E e T
BI8BI 12 RICD &, ZDRMBHEZE Mat L7,
R, HRESS, TEEZAELLIZLRL, B
b7z THRHEIFE O Tn 2o Ly
5, 7% L ABEEEMITEEEROERICB VT
HRAEHETHHEEZ TS, KR, REHY
iR 353 1 O 555 0 38 T D0 ARA 4 R o AL T
T, WIRE A BATNG X 2 B8 ORI T I
JEDFEAD R SN B IEFNIT L CTH D W
EEZ D, —J, WEHIH AV ORI L
T, 7 L ABERE MR, wE R AT AR
ZN S DBEEE Vo A IERNIIE U T
BT DENH D LEZD.

TEMEC X B EERZSATHT T L R MR E A 0 S U R

Xk

1)

2)

3)

4)

5)

6)

7)

8)

9)

10)

Banta JV, Sutherland DH, Wyatt M: Anterior
tibial transfer to the os calcis with Achilles
tenodesis for calcaneal deformity in
myelomeningocele. ] Pediatr Orthop 1 : 125-
130, 1981.

Bliss DG, Menelaus MB: The results of transfer
of the tibialis anterior to the heel in patients
who have a myelomeningocele. ] Bone Joint
Surg 68-A : 1258-1264, 1986.

Georgiadis GM, Aronson DD: Posteiro transfer
of the anterior tibial tendon in children who
have a myelomeningocele. J] Bone Joint Surg
72-A : 392-398, 1990.

EIRE T, PR, ANEPRHE( 2 0 BRI
JEIZBT B EHEEORFLIZOW T, % - KL
24 1 1879-1881, 1981.

Oberlander MA, Lynn MD, Demos HA: Achilles
tenodesis for calcaneus deformity in the
myelodysplastic child. Clin Orthop 292 : 239-
244. 1993.

WoOEE], NI, BRI A HEE
BT BERERITH T 5 7 F L AR E. H
IR SREE 3 1 183-188, 1993.

W R TR A EHE O R EZE A
x93 % P E B OS NOW 155, 2 ¥4 v
Yo —4k, JU5, 108-115, 2002.

Stott NS, Zionts LE, Gronley JK et al: Tibialis
anterior transfer for calcaneal deformity: a
postoperative gait analysis. J Pediatr Orthop
16 : 792-798, 1996.

VR IER T AT O TR AR REITR R L 72
PR DBIRE, BRE R, T, 66-68, 2012,
Westin GW, Dingeman RD, Gausewitz SH: The
results of tenodesis of the tendo achillis to the
fibula for paralytic pes calcaneus. ] Bone Joint
Surg 70-A : 320-328, 1988.

H AN REETEAV 22 203 Vol. 24, No. 2, 2015 187



Achilles’ Tenodesis for Calcaneal Deformity in Spina Bifida

Ken Nogami, M. D, et al.
Central Hospital of Aichi Prefectural Colony

Posterior transfer of the tibialis anterior to the heel is widely performed for calcaneal deformity
in children with spina bifida. However, this can lead to the postoperative development of drop-foot
deformity. Here we suggest an alternative as Achilles’ tenodesis and report the long-term results
in 8 cases, involving 6 patients (Group-A), and in 4 cases involving 3 patients (Group-B) that
underwent Achilles’ tenodesis combined with posterior transfer of the anterior tibial tendon. The
mean follow-up duration was 17 years 2 months in Group-A, and was 10 years 2 months in
Group-B. There was no recurrence in calcaneal deformity in any of the 12 cases. In Group-A at
most recent follow-up, the mean passive dorsal flexion angle in the ankle was 88°. In Group-B,
talipes equinus occurred in 1 case, and at most recent follow-up, the mean passive dorsal flexion
angle in the ankle in the other 3 cases was 5.0°. These findings suggest that Achilles’ tenodesis
was effective to prevent recurrence of calcaneal deformity and to maintain ankle joint stability in
spina bifida in the long term.
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Chronic non-bacterial osteomyelitis 16 B D FEfEL & iHEER) 5

B % @AY - AR O%E wem omo o
S 1 N TR N < RS L N W T

DRGSR BRA R
2) BEUE T SR AN R
MENNIA. Z &b st v & —

E B Chronic Non-Bacterial Osteomyelitis (BL T, CNBO) &, IR/ $% — ¥ D% 1k O M1
P, AR EE SER R TH B, CNBOL6 B 2 B RFA IR & BRI L CRRAE L 72
G 1E 1995~2013 4E12 CNBO &l &7z 16 (B R 10 B, &2 6 Bl) T, FEAERERIZFY 11
WCdh o7z, PET CTHEMEZRD7ZENIL 1 B1d 720 P2 47 (i C, MRI THREHL % 20 7250
T 17 G CTH Y, BEBMIRRE RS S o7z EMRERATL, AP TR 38k
BIUHBEROR M Z 00, MEEREB LU PCRREIIEMTH - 72, BHFICIINELIUEA, ¢
ARARA— MR EMGEHL, 11 60 CRERIGER L 72234 CIdgE L, BB I3 TNF-a 1
RHLde MEIL-6 L 7% — - £/ 20— F Pk 2 L7z, AW oI X

DIEIR, BRI & b ICeE R ROz

FCIC

Chronic Non-Bacterial Osteomyelitis( B4 F,
CNBO) &%, HFOMmEYE, FEre 18 M SO 5
BThs, AEEOWRIE, JRPTO&ER L k%
FRERE L, HHEMD L IESHMSE, —8%b L
CIEFRME L H L HTH HY. 4% T Chron-
ic Recurrent Multifocal Osteomyelitis (CRMO) %
SAPHO JEfERE L I TW2d D3, CNBO @
—H TRV REEZ LN TN,

S 41k, CNBO & S 7z 16 Bl & i 4
W, BRARER, WP, WERPT R 2 E AT L 7.

MREFE

1995 4E 74> 5 2013 4E D [ 12 24 g € CNBO & &
W37z 16 Bt g & Lz, BHsD SIERE

HRPT R, MR A bW /., Magnetic Reso-
nance Imaging (MRI), FDG-Positron Emission
Tomography (PET) b L EH T ¥ F 7574 ®
WRAT L, B8 m AR I (DEXA: Dual Ener-
gy X-ray Absorptiometry), JiELFHREMATT I,
MR R R 2 R AHMICHE L2, ke
CNBO O Wik #e13 2 20 H DL LB p & B4 % fit
DRSIEFERCIEEA D D, Wi R Tk FDG-
PET & LLIZE Y Y F 275 7 4 THRKIBHLHE
~NOHERE D, WAL MRI Tidg & O
HERDLIETHAH., Tz, MRRAEME LR
ATk S TE A iR 2SR S, MR 2
3 X O Polymerase Chain Reaction (PCR) k%
WCCBEEITRERTZETH L. HRICITTYRHE
Al EARAKRA— MERIZMT L7 BFE%
HEGE L 22601213, WA oBS L L.

Key words : chronic non-bacterial osteomyelitis (BEF 5 #4%), child(“INJ2), chronic recurrent multifocal osteomyelitis

(VS TE B 40

AR ¢ T 236-0004  AMAIIERIT T ARRIX AR 39 BRI RIS M2 A RS (045) 787-2655

ZH 201445 21 H

H AN REIEAL L RS Vol 24, No. 2, 2015 189



Chronic non-bacterial osteomyelitis 16 B D¥5# & {5 RN H

BEOHM & LT, HEBWA, CAKRAFE—
N % 3 A L7 1%, KR L T %
Z &, MRI O T2 @I PIHI&IC B0 5585
DHE R 2B L Z & 2 dkit L L7z,

B R

FEBNZ Y NE 10 B, 2208 6 B, FEHE REAF i 1%
YWINROT»HA~14%7200), BIE»SZHF
TOMBENTFE 1EGCNH~24E80H), Big
WEIEPH1IE22AGHPH~3422H)T
Holz. MEALF A TIE 4 61T CRP © L4,
5 5 C AR ML ER VL MEH B O Tk 2 R L7278, &6l T
RAEFT R % 5880 % I Tld %42 » /2. FDG-PET
BLREY v F 7T 7 1 THERBERDIEMIZ
1Bl 720 3 47 T T, REANOHERED KD
%<, RKWTHEE, FHROMETH 7. MRI®
T2 58 NI H5 C A5 5 % O 72 AL I3
117 2P ¢, PET A il & MR B A3 b %
{, WTHFKFE, KEoHTH-72 F/z, 8
%1 FDG-PET, MRIIZBWTHZIFT% L #%
AR O KAEFT LD RO 72 10 F1ICH LT
DEXA #}ififT L BMD (Bone Mineral Density) ®
P 0.674g/cm® (0505 g/cm®~0.999 g/cm?)
TZ A7 OFHMEIZ-19(-03~-29) TH o
7z, 12602k LC, MRI @ T2 5 7 i 15 #n il 15
TRRETER LML 0 AT - 72, HEEH
BT TIZ 10 BT Y v 3Bk B X OSHLERER 0 1711
2RO, 2B TIEHEHREIEERDO T, PRI~
DEM RO BRI OMA R EA s L O
PCR Meftid, @fltcdhy, EEETH L
EAURENT. HBICIE, HRBEEH, AKX
AA— MEFEMHL, 12 B CHERIZER L 22
DAFITIEIHE L 72, B L 72 361 Pt TNF-
a®/7a—=FAHUk(4 ¥ 7)) F <7 inflix-
imab) %, 1#liciZe MULIL-6 L7 % — - E
J 7 a—F VPR b ) 2= 7 : tocilizumab)
AL, JiEIRIE X OEHRAT RIS & RO 7.

REBIERTR

REGI L. 145%, &0

190 HA/NREIEAFLF 2 Vol. 24, No. 2, 2015

E5F  RBIEL, TR, A

BEARIE « FracsisH e L

BUREE : 13 7% 3 2 H ~ 4 Tk, "wMo%k
BASMBLL, EERANEFHCHRAS L 72 23EI R
‘s b orz 142 HTYke/hER 2
WA ENT%Z. FDG-PET ICTREHEMEZ A0
7272, FAEEMICYFE RS ZB L.

BRGE ¢ AATWREZZAS, AATIRE IS W BE SR (S O
K% R 7z. MBI, TR R 7
AL 7 <, WEHSHIE S D o 72,

I AL R T, Rib DI %2 R 7.
FDG-PET Ti3/ g, WiR¥Es, 7FRaIgEmk
##7z (14 1-a). MRI o T2 s i#HIE <
(L 7E R B AR T 15 TSRS, AT R <l
R I~5 P, JEEE, KEEIC, WS
RWHR T 1SRG 5 E R 72 (K 2).

FelEEE &0 ERA AT L., AARTiE, Bk
RAEME & TG L7z SREALERG Cl,
BRI TEE D SN WIEEMLR ) v 38k
SV SRR ORI AT Sz (K3). M
BB LU PCR MAEOH R IIBEMETH b R
ThdbIEDRENTZ EME X REHAH,
CAFRAFA— VAN X BEBERGB L. B
WERAAG 4 5 H #%ICHifT L 72 FDG-PET Tl LLAi
RS ® o 7oA L THB Y, fEE i
bEPLERERD DDA TH 72 (K 1-b). IiE
ROIYFELROTHY, HEPHH, CAKAK
A= MUZ X BREEMEE L. T HBRICHRE
BRSO BL L, AR b7z 1C
WBLL72. FDG-PET TIW3ABEER, 4 T4
%8 (X 1-¢), MRI TR — LT
Bz iz (K4). FEIRB X MR -3 m
MRD72720, A v 7VF I TOEAL LT
A7) F T TEABIIER, BRI
HEROTNED.

z =

CNBO &, \»F 720JHE 72 &5 W L R 13 37 S h
TWARWERETH L. BB TIIEZ B RS D
OO, JHEE, HOHREED W s, H



Chronic non-bacterial osteomyelitis 16 5 D & 5% H

»
'
N
-

-
|
» . | P
» 5
lantant aavn ! < 1o | tnadastuatoatagd Crr el sabmsbamdan) 1 a ‘ b ‘ C

1. #IZWE, PIRGHRRLG % B L ONRHRLG 7 22 %0 FDG-PET
T, Tl MR, AN RS, ETRICEMZ RO S (a). FEIRISHEREURH L AR AR A — b CEE
Bo7zhi(b), 7HARICHERBEESANROKERE;IMIL, WL ERAHML T2 (o).

X 2. MRI a\b\c
TR TS (2) TIIEEEIZ, EFFEREE (D) TIZASE 1~5 h g - 2588 - REB 2, W FRGERIE (o)
TIEMET ICRESBZED 5.

CRIEMHRE L EZ N TWS, HORRERE DY, FRWR, HWHEEICH TNF-a €/ 20—

i, A MAA U EDORERIDOBIGF RIS FUPEDEH &S5, F72, IL-1, TNF-aq%
T V3RET S CNBOD K KHEET L LT, DRIEMEY A4 M H 4 VIEZRANKL 058 % %
TNF-a % IL-1RA O #E =z T REPHEINTE L. Begiiaz it 5 2 &2 S\ mtg k&

HA/NBIIEAVEF 2 25 Vol 24, No. 2, 2015 191



Chronic non-bacterial osteomyelitis 16 B D¥5# & {5 RN H

3. JEALIK (% (HTE Heft x 100)
BB 0 5N W EMI R ) Bk &
W S SN O % 580 %

ERsgsEbhTn2Y 4, DEXA %6
17 L 72 CNBO # 2o BMD 12, &IE#IC BT
5 HAN/NR o BMD P39l & g LY, 4
BICIRT Z 2o 72. CNBO O WG I 2588
WAl CARRARA— MEK, avFazxroAf
FOEHERBY, 3> ba— VRBRBIIH LT
EHLTNF-a &/ 70— F VAR &1
2% WRBHHOATERL, EARZAF— M
HIOBFHIZE DV BRMARDBFETEZHLEERH
n, BEEIZBWTDH 16 Fld 12 Flidm=z o ptH

R 4. A TS X OHN MRI
AR (a) & AN (b) © MRI TR ERIC—% L CEE Tz 0 5.

192 HA/NREIEHFFF S Vol. 24, No. 2, 2015

WX DB L7z PIRERAISE O 4 B LT
& AEWFEE A L, ERoUEE, mifg -
RIEFT RO LD L 3tk %2 8o 72, CNBO
EHEMD LIRS EE, —Htkd L E
T EDBRTINEY — U %1k TH S 728, CNBO
OPTHEMETHEETH S HDOHCRMO &7
Wr <& 5. SAPHO fEMREIZEIIsE, V8, IRE
fE, HLBENE, HREYETHEERET, Wik
D 1 DI B RETRIZ I A 70 R P 0 18 T 56
PEZ 5T %058 V), 4 F T SAPHO JEfERE & %
MENTVboDOHIZIECNBO D& ENRLTW
5 LEZ L. SRIOMAETIE, 16 F1H 15 BHEHHE
I HMETH Y, 4 PNIAEROWEL X O
R OB B 7258, REOILRICITE 34
HOFMiiE LT, FDG-PET b L 3®H ¥ v+
774 THEMOAMZFEL, EEBMICBT 2
MRI T % 5Hli2SH H Th - 7-.

s

/NIE 16 BIZ BT B CNBO OFF8 & iR i %
Wil L7z, RSO, REEICE Bz, H
KA L AR AR A — FPRAOMAICL Y
12 BNEREIR DS L7228, 4 B3I L 72 HE
L7z 4602, AW FENRFPER TH - 7-.

alb



Xk
1)

Catalano-Pons C, Comte A, Wipff J et al: Clinical
outcome in children with chronic recurrent
multifocal osteomyelitis. Rheumatology 47 :
1397-1399, 2008.

Compeyrot-Lacassagne S, Rosenberg A, Babyn
P et al: Pamidronate in the treatment of chronic
non infectious inflammatory lesions of the
mandible in children. ] Rheumatol 34 @ 1585-
1589, 2007.

Girschick H, Raab P, Surbaum S et al: Chronic
non-bacterial osteomyelitis in children. Ann

Chronic non-bacterial osteomyelitis 16 5 D & 5% H

4)

5)

6)

Rheum Dis 64 : 279-285, 2005.

Wil R REEAT, HARERIED  HRANEE
BE & AR ML o AF e B HE A2 B /3K 103 ¢ 1131-
1138, 1999.

Sigrun H, Angela R, Gabriel H et al: Cytokine
Dysregulation in Chronic Nonbacterial
Osteomyelitis(CNO). International Journal of
Rheumatology 1155 : 7-10, 2012.

Wei S, Kitaura H, Zhou P et al: IL-1 mediates
TNF-induced osteoclastogenesis. J Clin Invest
115 : 282-290, 2005.

Chronic Non-Bacterial Osteomyelitis : Report of 16 Cases

Yurika Ata, M. D, et al.
Department of Orthopaedic Surgery, Yokohama City University

We report the clinical features presented by chronic non-bacterial osteomyelitis (CNBO) in 16
cases, and the outcomes from treatment. CNBO is an autoinflammatory disorder of unknown
etiology, with disease pattern either acute or chronic, uni-focal or multi-focal, and of single episode
or recurrent. The 16 cases diagnosed between 1995 and 2013 involved 10 boys and 6 girls, with a
mean age at diagnosis of 11 years. Diagnosis was determined using clinical signs of osteomyelitis,
laboratory data, MRI and PET findings, histopathology and microbial findings. MRI showed high
signal intensity on T2-STIR in an average of 11.7 bone lesions per case, with phalanges on the foot
being the most frequent site. The FDG-PET findings showed multifocal uptake involving an
average of 4.7 bones per case. In 12 cases, bone biopsies were performed, showing increased
lymphocytes and histiocytes infiltration. The outcomes from treatment using NSAIDs and
bisphosphonate showed improvement in 12 cases (75%), and deterioration in the other 4 cases.
Treatment using TNF-a or anti-IL-6 receptor antibody was started for these 4 cases. These
findings suggest that biological treatment was useful in these chronic cases of non-bacterial
osteomyelitis.
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Femoral Shaft Fracture Treated Using Open Surgery

Kazuo Sato, M. D, et al.
Division of Orthopedic Trauma Center, Sapporo Tokushukai Hospital

A pediatric femoral shaft fracture has traditionally been treated conservatively. However recent
improvements in open surgery mean more cases are treated surgically. Here we report the
outcomes from open surgery using an elastic nail in 12 cases of a femoral fracture, treated in the
past three years. Results at most recent follow-up found bone union in all cases, and no chronic
pain. There were three cases showing a complication, including one case involving 10° extension
deformity, and another two cases each involving overgrowth at more than 10 mm. These findings
suggest that using an elastic flexible intramedullary nail was effective in treating a pediatric
femoral fracture. This was especially effective in treating a stable fracture in the medial-third of
the femur. For a fracture in the proximal-third or the distal-third fixed using the elastic nail, then
an external cast can provide additional support until bone union. Alternatively an internal locking

plate can be used.
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A Case of Spondyloepimetaphyseal Dysplasia with Joint Laxity, Leptodactylic
Type: Change of Lower Extremity Alignment with Age and Surgical
Treatment for Permanent Patella Dislocation with Genu Valgum

Takuya Ruike, M. D,, et al.
Department of Orthopaedic Surgery, Asahikawa Medical University

Spondyloepimetaphyseal dysplasia with joint laxity-leptodactylic type is a rare skeletal dysplasia
which is characterized by short stature and joint laxity with multiple dislocations. There have
been reported the radiographic and clinical characteristics to diagnose. One feature of this disorder
is genu valgum or varum deformity with ligamentous laxity. However, it is not clear the change of
lower extremity alignment in this disease with age. We describe a case of this rare skeletal
dysplasia who underwent the operative treatment for the permanent patella dislocation with genu
valgum, which was originally genu varum in younger age. The affected girl first visited our
institute at 6 year-old due to progressive genu varum, 206 degree on right leg and 190 degree on
left leg in femoro-tibial angle, and both knees had a severe valgus instability. During the follow up
period, her left lower extremity alignment had been changed and corrected with age, but finally
turned to genu valgum which in turn leaded to patella dislocation at 11 years old. On the other
hand, the alignment of her right leg has been corrected to 179 degree in femoro-tibial angle
without any surgical intervention until 15 years old. We suggest that we should carefully observe
the change of lower extremity alignment with age and consider a potential risk for recurrence in
early realignment surgery in this disease.
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Abstract
Bone Mineral Density According to Growth Stage among Long-Distance

Runners at High School

Suguru Torii, M. D.
Faculty of Sport Sciences, Waseda University

I report the variations according to growth stage in the bone mineral density (BMD) among 26
long-distance runners in their first-year at high school. Using the peak height velocity age (PHVa),
the growth stage was defined here as Age minus PHVa denoted as post-PHVa. I also determined
the BMD of the lumbar spine, the level of free testosterone (FT), the bone-specific alkaline
phosphatase level (BAP), and the tartrate-resistant acid phosphatase level (TRACP) in each case.
Analysis showed post-PHVa was positively correlated to FT and to BMD, and negatively
correlated to BP and to TRACP. Additionally there was non-significant tendency for BMD to be
positively correlated to FT, and significant negative correlation to BAP and to TRACP. Overall
BMD was higher with higher FT, lower BAP and lower TRACP. A person is considered to be at
younger growth age and BMD is generally low, where FT is low, and BAP high and TRACP high.
Since low BMD is a risk factor for a bone stress fracture, and since those at age of around 16 years
show a highest incidence of stress fracture, then these findings suggest that a more careful
training regimen should be used for those at younger growth age.
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Ambulation in Open Myelomeningocele Patients at 5-Years-Old
and at>15-Years-Old

Mihiro Shiga, M. D., et al.
Department of Pediatric Orthopedics, Shizuoka Children’s Hospital

We report the degree of ambulation and related factors in 50 patients (including 18 male and 32
female) with open myelomeningocele at 5-years-old and compare these findings with those at >
15-years-old. We investigated the neurosegmental levels according to Menelaus method, the degree
of ambulation according to the revised Hoffer classification at 5-years-old and again at more than
15-years-old, any complication, and the sites and methods of surgical intervention. There was
paralysis at level-T in 3 cases, at level-L1 in 2 cases, at level-L2 in 9 cases, at level-L3 in 7 cases,
at level-L4 in zero cases, at level-L5 in 3 cases, at level-SI in 10 cases, and at level-<S2 in 13
cases. Complications included central nervous disease in 44 cases (88%), lower-extremity
deformity in 42 cases (84%), decubitus in 18 cases (36%), hip dislocation or subluxation in 15
cases (30%), and scoliosis in 13 cases (26%). A total of 25 cases (50%) underwent orthopedic
surgical intervention. Overall the degree of ambulation was not improved in all 50 cases.
Deterioration in ambulation occurred in 8 cases (16%) due to progression in obesity, central
nervous disease, scoliosis, lower-extremity deformity, or decubitus. These findings suggest that
patients with spina bifida have many related factors that do not improve or worsen while growing
up, and it is important to continue close follow-up over the long term.
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Variability of the Acetabular Index Caused by Pelvic Rotation:
3D-CT Evaluation

Issei Nomura, M. D, et al.

Department of Orthopaedic Surgery, Kanazawa disabled children’s hospital

It is well established that the Acetabular Index(AI) may vary depending on the orientation of
the pelvis. From three-dimensional computed tomographic studies, we assessed the range of
variability in the measurement of Al with the pelvis in varying degrees of rotation and vertical
inclination. Ten children (range: 2-4 months of age) with 20 normal acetabuli were included in the
present study. We constructed a semitransparent 3D-CT that reproduced the AP pelvis
radiograph. The results showed that the mean AI increases 0.36° for every 1° increase in the
pelvic extension, and that the mean AI decreases 0.13° for every 1° increase in pelvic rotation.
Pelvic vertical inclination has a greater influence on Al than pelvic rotation. If pelvic vertical
inclination is high, it is important that the observer recognizes the increased likelihood of error
while measuring radiographs.
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Ischial Tuberosity Fracture in a Young Athlete

Yasushi Inomata, M. D., et al.
Department of Pediatric Orthopedic Surgery, Jichi Children’s Medical Center

We report a rare case of an ischial tuberosity fracture in a 12-year-old boy, presenting left
buttock pain while sprinting, without trauma. The avulsion fracture was associated with temporary
sciatic nerve pain. An ischial tuberosity fracture is rare in children and can lead to sciatic nerve
symptoms. On initial examination, there was no weakness in the legs, but there was temporary
parethesia over the posterior aspect of the left leg. Radiographs and CT showed a left ischial
tuberosity avulsion fracture. At 7 days after injury, open reduction was performed with internal
fixation using 3.5 mm canulated cancellous screws. At 3 weeks postoperatively, radiographs
showed abundant callus formation, and non-weight-bearing gait was started. At 3 months
postoperatively, radiographs confirmed bone union, and he could return to sports.
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Physiological Leg Bowing : Radiographic Differential Diagnosis
from Vitamin-D Deficiency Rickets

Yuko Sakamoto, M. D., et al.

Department of Orthopaedic Juntendo University Nerima Hospital

When the lower limb bones are radiologically normal then presented bow legs are considered to
be physiologically normal. However bow legs can be a sign of nutritional vitamin-D deficiency and
rickets. With the increasing incidence of rickets in the past few years, differential diagnosis has
become clinically important. Here we report the effectiveness of using plain radiographs for
differential diagnosis in 13 cases, including 6 cases of physiological leg bowing, and 7 cases of
confirmed nutritional rickets. Here nutritional rickets was defined as having intact-PTH at >65
pg/ml, ALP at >1000 IU/I and 25(OH)D at <20 ng/ml. Four orthopaedic surgeons examined the
knee and ankle radiographs in all 13 cases. In 8 cases(60.7%)the four surgeons were in agreement
and correct true-positive, in 2 cases, three surgeons were correct, while in the other 3 cases only
two surgeons were correct suggesting that misdiagnosis was possible in >3 cases(>23%)or in
about 1 in 4 cases. These findings indicate that plain radiographs are not sufficient for differential
diagnosis and that blood examinations are needed.
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Inter-Observer Disagreement in DDH Sonography Findings Using
the Graf Method

Kunihiko Okano, M. D, et al.
Department of Orthopaedic Surgery, Nagasaki Prefectural Center of Medicine and Welfare
for Children

Hip sonography using the Graf method is widely used in Japan in routine screening for
developmental dysplasia of the hip (DDH). Here we report the inter-observer disagreements
among 11 pediatric orthopaedic surgeons looking at the sonographs of one case of DDH involving
a neonate at 3 months of age. Each surgeon was asked to determine whether the sonograph
showed a standard plane, and to determine the a-angle on the sonograph. Results showed 7

(64%) of the 11 surgeons reported the plane was standard. Only 7 (64%) of the surgeons
responded concerning the a -angle, and these 7 surgeons reported the a-angle to range from
425° to 59.6° (with the average being 51.1=7.8°). These findings suggest that discrepancies occur
using sonographs in the Graf method for screening DDH in neonates even among expert

orthopaedic surgeons.
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Developmental Dysplasia of the Hip in Children Older than 5 Years Treated
by Open Reduction

Eri Saeki, M. D, et al.
Department of Orthopedic Surgery, Iwate Medical University

Developmental dysplasia of the hip is generally treated in young infants conservatively with
good results, while those older than 12 months may require open surgery. Here we report DDH in
two cases older than five years treated by open reduction with good results. Case 1 was diagnosed
as DDH at 5 years 5 months of age and involved a young girl presenting a limping gait. Open
surgery was performed at 5 years 11 months of age successfully. Case 2 was diagnosed as DDH at
4 months of age involving a young girl, and was initially treated conservatively using a Pavlik
harness. However she developed an abdominal disease at 6 months of age, and the harness was
removed. Hip dislocation then occurred, which was treated with functional traction and closed
reduction. However, the concentric reduction deteriorated. We then performed derotational varus
osteotomy and Salter innominate osteotomy, with inadequate results. Open reduction was then
performed for the poor congruity at 6 years 4 months of age. These two cases are examples of
missed DDH during routine screening in Case 1 and of failed conservative treatment in Case 2.
Our findings in such cases suggest that open surgery can achieve successful results.
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7o, BENANEZ § 572012, WE1ET
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DHERFAL DR AT #RKHIz. CA, RSH OHl
SEflE SRS-22 D% KA A YDA a7 O %
AL 7z,

#iEHd IBM SPSS ver.20(Chicago, IL, USA) %
L, CA, RSH & SRS-22DK FA AL YDA
a7ET Y YOBRBMESH TREL, p<
005 zHEAEDY & L7,

7 R

Miwi o CA 13 25(0~8)° T, RSH 1Z ¥
122(0~43)mm, ik 140 CA 13 ¥ 2100~
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BTG VATHEHELVWEEZONRL., T/
SRS-227%13 AIS BB O FHI 2 A M 2 EH T d

£ 1. 4if £ Clavicle Angle(CA), Radiological Shoulder Height(RSH) & Scoliosis Research Soci-

ety-22(SRS-22) D& A 2 7 OAH MR (p 1)

function pain

selfimage

mentalhealth | satisfaction total

itk CA | -0.125(0.394) | 0.114(0.435) |-0.147(0.315) | -0.213(0.141) | -0.046(0.752) | -0.125(0.392)

itk RSH | 0.058(0.693) | 0.055(0.708) | -0.039(0.790) | 0.012(0.934) | -0.008(0.957) | 0.02(0.892)
“CA, RSH & SRS-22 D% F AL ORI TIZHBERMEIZ %R0 7.
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Postoperative Investigation between the Postoperative Shoulder Balance
and SRS-22 in Idiopathic Scoliosis

Akira Murayama, M. D., et al.
Department of Pediatric Orthopedic Surgery, Jichi Children’s Medical Center

We investigated the influence of shoulder balance on postoperative plain X-ray using the
Scoliosis Research Society-22(SRS-22) in adolescent idiopathic scoliosis (AIS). The subjects
consisted of 49 patients (7 males and 42 females) underwent surgery of the AIS between January
2008 and July 2014 and the mean age at the surgery was 14.7 (11-19) years. As evaluation items,
Clavicle Angle (CA), Radiological Shoulder Height (RSH) on plain X-ray and SRS-22 were
investigated one year after surgery. The mean of preoperative CA and RSH were 25(0-8)° and
12.2(0-43) mm, the mean of CA and RSH one year after surgery were 2.1(0-7)° and 8.6(0-30) mm.
There was no significant difference between the scores of each domain of the SRS-22 and the CA,
RSH one year after surgery. The shoulder balance of AIS on postoperative plain X-ray did not
have any influences of the patient’ s health.

H AN 23S Vol. 24, No. 2, 2015 241



H/N#455E (J Jpn Ped Orthop Ass) 24(2) : 242-245, 2015.

Ponseti %12 B 1F % #HEATEHE 0 BHE

B ERFE AT BRAE

= B ofE —-R BE O M % 7S
AN N I B - Bl o
oA oBe - WO M- BoE B
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mean TC-index (&2 ILE IR AEEFMRF O #7645 & & T\ IEAIBY L7z, Ponseti 23 (3588 7 #1165
WKLo THRREZBIEL, 272 L RN FE CEOMRICED 5 2 &P RIT 2RI %
A%, Ponseti tEDFIEAF V& LIF 5720, MHIBEOEREZL VY My THET A LA

Hrd Lt

e =
B =

Ponseti D% J 12 X > TR L D F1H
HHRBARTEIA B U, 1 AR D5k SR o A 1
WAL, LaL, FEe:bicbarsdsht
B EOZIIHIE L, WRABHARAREN 2 L2 & T
BIREGIASHILL TL 2. AMEDOHIYIZF 7 2
BIEM2 SR CH 2 1k o WG
\Z, BB GIEN 2 T LR 2 2 & ORR
MEFET P S 2T L, Ponseti D HHKAE DM
FICETHIETHD.

& EFHE
X4 1% Ponseti % 38 A L 7z 2004 4FLLRE, 24
BFCRBC T L 2B REHRE 50 #1 69 2D
9%, THUABYMER & 1ERHICESL ~ b
FUME RV, 2T TR T 72

266135 R CHB. B9, 76, Kupi7
B, mEE 9 B, FEFEEYE 18 B, FEMEME 8 BITH -
7o EFEENBORONFTUL, Je RS FE R it
MEREDS 2 B, et fR3E (12 MU Y I —) A% 1,
K7+ 2777 —LIMEH» 16, FROEKIFE
(ZiRiE, GHHE, Z60UHE) 233 61, ACHilE
HES1BITH - 7.

7 L ABGIME R, 1R, RIZ S 24D
B D Bt ST I (A S 0 1) C U AT L) oD JE 6 L
My, IETHEEME M A-TC, T R A
L-TC, TC-index(A-TC+L-TC)B X ' K
AT IR A Ti-C 2RI L7z, & L <l
T3 & o7 (AA-TC, A-L-TC, ATi-C, A
TC-index), WHIFITIEA A D (mean A-TC,
mean L-TC, mean Ti-C, mean TC-index) % 3K
0, FAREEOME (7 F L AR vs %2
2, 1IN vs B8R IN) BT I ISRGET L

Key words : Ponseti method (Ponseti ), primary care (FJ}i{&#¢), corrective manipulation and casting (G 1IE¥ 7 ),
heel-cord tenotomy (7 ¥ L AtLIM), radiographic parameter (X ##&#R9FH4E)
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Ponseti 12 B % W1 iH# O B Z

R 1. IO X AR TR OB (SIREHT vs S ar iRy, 1m0 vs S i)

AR R
AA-TC AL-TC A TC-index ATi-C
AA-TC  057(P=0.035)
" AL-TC 0.31(ns™)
EORELR A TC-index 0.39(ns™)
ATi-C 0.46(ns™)
A RN
AA-TC AL-TC A TC-index ATi-C
AA-TC 0.43(ns™)
- A L—.TC 0.29(ns"*)
A TC-index 0.86 (P=0.002)
ATi-C 0.72(P=0.019)

Y7y CRRERAHB AT
*ns : not significant

B R

FoAE) 17 BloWB R Himl 30 H, BIEF T A
MBI 6 0, L > b v ERiliE
417 (N=14), BRI FH 58 TH -
72. plantigrade 47T D HES0 % #)n & L 728k
TRSPREEART 1% 6 B (BRI ARAE 3 10, 10 1 2 o,
Hig T R L) AT bh, 209 B 361
2mAMTH o 72, T 0 36 (Je KIS 51k B i
ke, £ A EHE, FREM) O 7 F L A B
%o BT AEIZZENhZNR-30°, 10°, —-30°
THY, WIS MHEEIIARTH 72,

VIS & B SR IRE 0 % X R A IR R %
M35 L, 7% ARYEERO A-TC B X
O 1B Ti-C & TC-index (3 AR EFAM 0 %
TEHE & A5 3 7 I (r >05) 25(EFE L7z (£ 1).

W B1 9 B O BIFEIE Hiiiid 26 H, BIEX 7R
BB 6 0], L > b v ERili T
27 (N=6), B HERFI T 55K TH o 7.
TR ER AL BT 1 4 B (R N B Al 3 01, 7% 05 1%
BE1BD) AT bh, 09 b 1HIE 2 AT
otz o1 B GeRESL B EEE) OFF
TR HAE75 2 H H 5 o R B A 345 30°
JE40° TH Y, MMWE IR RLFTH - 7.

VIR B HENE & I GRS 0 4% X M Fe i %
Mead3 5 L, 7% L AR E R O mean Ti-C
B L1 EFED mean Ti-C X TC-index 13 &
FHM e D K FR AR & A = % IEAHRE (r>05) 23ETE L
72(32).

T & TR LT 5 &, FfIfI <l
WD Ti-C(31£17° vs 17£9°; P=0045), Wifll
BT 1 7O mean L-TC(19+4° vs 31+5°; P
=0.005) IZHEET ROz,

z =

Ponseti 13 R 2 55 IE8RME & ¥ 7 AR €,
7R LAY, 4% ToRBIMERFEAT
iR S N2 FH 2 e REN B DR TH
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BEPEE DIZN%BEWATVS, LiL, WA
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BIEX 7 ABEE 7 F L A BB HE TR,
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classification: correlation with Ponseti cast 96-B : 1424-1426, 2014.
treatment. ] Pediatr Orthop 30 : 695-699, 2010. 8) Moroney PJ, Noel J, Fogarty EE et al: A single-
2) Chu A, Lehman WB: Persistent clubfoot center prospective evaluation of the Ponseti
deformity following treatment by the Ponseti method in nonidiopathic congenital talipes
method. J Pediatr Orthop B 21 : 40-46, 2012. equinovarus. J Pediatr Orthop 32 : 636-640,
3) Fridman MW, de Almeida Fialho HS: The role 2012.
of radiographic measurements in the evaluation 9) Prasad P, Sen RK, Gill SS et al: Clinico-
of congenital clubfoot surgical results. Skeletal radiological assessment and their correlation in
Radiol 36 : 129-138, 2007. clubfeet treated with postero-medial soft-tissue
4) Haft GF, Walker CG, Crawford HA: Early release. Int Orthop 33 * 225-229, 2009.

clubfoot recurrence after use of the Ponseti 10) Radler C, Egermann M, Riedl K et al:
method in a New Zealand population. ] Bone Interobserver reliability of radiographic
Joint Surg Am 89 : 487-493, 2007. measurements of contralateral feet of pediatric
5) Halanski MA, Davison JE, Huang JC et al: patients with unilateral clubfoot. J] Bone Joint

Ponseti method compared with surgical
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Abstract

Surg Am 92 : 2427-2435, 2010.

Clinical Significance of Primary Care in the Ponseti Method

Kenichi Mishima, M. D., et al.
Department of Orthopaedic Surgery, Nagoya University Graduate School of Medicine

We retrospectively reviewed clinical chart and serial foot radiographs of patients with congenital
clubfoot treated with the Ponseti method. Twenty-six patients(35 feet) were followed-up for a
minimum of two years from the start of treatment. Four radiographic parameters, including
anteroposterior talo-calcaneal angle (A-TC), lateral talo-calcaneal angle (L-TC), TC-index (A-TC +
L-TC), and tibio-calcaneal angle (Ti-C) were examined on the foot radiographs taken immediately
before tenotomy, at 1 year of age, and at the latest follow-up. The Ti-C was measured using a
forced dorsiflexion lateral foot radiograph. In unilateral cases, the differences(A)of each parameter
between the affected and contralateral unaffected feet were calculated, while the mean values of
the parameters were evaluated in bilateral cases. The A A-TC before tenotomy and the A Ti-C
and ATC-index at 1 year of age showed significant correlation with those of the corresponding
parameters at the latest follow-up in unilateral cases. Similarly in bilateral cases, the mean Ti-C
before tenotomy and the mean Ti-C and mean TC-index at 1 year of age were correlated with
those at the latest follow-up. Adequate initial correction of deformity by serial manipulation and
casting and avoidance of recurrence by abduction bracing until walking age are crucial for
successful treatment of the Ponseti method. Routine radiological evaluation of initial correction
might shorten the learning curve for the manipulation.
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A B2 X % Herring C RV 7 AR D iGH#

1. JEfl 1
© 10 ARSI AL I 5
10 A RB R I {5
10 ARSI AL M A i i
D RNER YA + AR RIS ML
© 13 B BEiE IE T 1

© 13 B BE R T
Caterall/Herring 4/C, hinge abduction ®HEBI. 13 ¥, Stulberg II, RI X 52%, AHI 1% 68% & 72 - 7.
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ABide B2 & A Herring C RV T AJRDOER

2. alb
a : 8RR {4

b 1 11 jEBEIRE IE {5

Caterall/Herring 4/C, hinge abduction ®HERI. 11 EHF, Stulberg II, RI55%, AHI 77% & 72 - 7.

3. alb
a6 RMBREIE S

b+ 12 et AR R IR T 5

Caterall/Herring 4/C, hinge abduction ®JER]. 12 #H; Stulberg II, RI 50% AHI 80%, MWE7 6 mm & & - 7.

ZF IRV R B WIRE SN &) BERIDE OV T AT D ERI BT O FEE TR
NTWL7zD LR END. AT RO ERE WEhoodH 5. piglet ORFFEIC X ) s 7 v —
#I-¢& % Herring C 1, Herring B¥F C&lbL T T L THEZ V-7 TR, XD EHEOR L
WSPICHBETHAZ L ZLHEIENWTHESD A3 5, Epiphyseal quotient 254 =122 5
Bk 2y, WBHONGRIN LIS REEE R 5. UL SN F e, AT AR 2L —
Herring C OEFERGREN L3584 2 5oy & 45 TR EN LG E NS AT B
7% containment Z hE L T 5. BLCTERBHEZIT-> CTE2DS, TOWHBIHR
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ABe%e B2 X A Herring C RV T A9 D iR

S THMFEHNETH 5. lateral pillar 2SFHAET
% £ TOHMIE, A olinde B O e 2 Sofi 2 17
W, lateral pillar 234 SN7-#41%, A7 EAMZEE
BAZ X D15 & 7z lateral pillar THfE % 21
T, FRREHAE R RIS E i EEA A 55T
BULEN DD EEZT D, WD SIS
% ALBEHE COME, BMICX D IBEN
Ry eHWETHY, FEEEIUFTE .
FEMBESI N, FHEKROFEEHITE R
Bo—KiEE T OB, ToEH S hzEHk
PLETHLEEARIEZTEY, FHEPIEL
5 E T, MEREE B AR R TR
iRz B 2 LA, A /N RHEORE &
E2h.

NV T AFROIRIERETH 5 hinge abduction 12
X5 % PN O R HLER R O Hid 13D 7o,
articulated hip distraction & O 1%, Fe D
FHEEHBEWEVHZ O HETH L. Wbhs
M7 hinge abduction DHFER % TEX L0 & 0 KK
FEEAFIZE L 72®121%, hinge abduction DR
BVHTH D, Fxlx, MEFEGTIOMRT contain-
ment % % 5 17 W hinge abduction (2 & Wiz
W BAlf %179 Z £ 12 X V) containment % £ %
T ENTET. RNEMGREERM L, BB
PLEHHNEE TIFAZ LN TELEEZTE
D, #F|TDH containment A3 LNV —
WOREFNITHHTH L EEDNS.

OV T AIEOIBFEAL T 072121, Her-
ring C O A& E2SWMHTH 5. Herring C 13
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Perthes’ Disease at Herring C Treated Conservatively

Yuko Takahashi, M. D, et al.
Takuto Rehabilitation Center for Children

We report the short-term outcome from conservative treatment using a brace with
hospitalisation in 23 cases of Perthes disease at severe Herring C, involving 20 patients, treated
between 1998 and 2014. The affected limb was the unilateral right side in 5 cases, the unilateral left
side in 8 cases, and bilateral in the other 7 cases. Bracing involved initial use of the Batchelor non-
weight-bearing orthosis, followed by a Toronto weight-bearing orthosis. Their mean age at first
examination was 6 years 7 months (with range from 3 to 10 years), and their mean age at most
recent follow-up examination was 14 years 6 months (with range from 8 to 23 years). The mean
duration of follow-up was 7 years 10 months (with range from 2 to 14 years). These 23 cases
included 12 cases at Caterall-Herring 3C and 11 cases at Caterall-Herring 4C. There were 5 cases
at Stulberg class-1, 15 cases at class—II, and 3 cases at Stulberg class-III. The mean RI was 51%
for those at class—I, 51.6% for those at class-1II, and 54.7% for those at class—-III. The mean AHI
was 81.1% for those at class-1, 77.2% for those at class-II, and 66.1% for those at class-III. These
findings suggest that managed conservative treatment using a brace with hospitalisation can be
affective fot treating Perthes disease even at severe Herring C.
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DDH & Wr 2 4t Bl D &)

OO OF-E w7

D) B Rz e BRs R

g

OB w3V
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Key words : developmental dysplasia of the hip (3¢5 ¥ B B i JE AN 42 ), delayed diagnosis(ZZWiiE4E), earlier
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Late Diagnosis of Developmental Dysplasia of the Hip

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

We report the results from a comparative analysis on the late diagnosis of developmental
dysplasia of the hip (DDH) in those aged more than 12 months. A total of 587 cases of DDH were
treated between 1980 and 2013, and of these 63 cases (11%) were diagnosed late. These 63 cases
were divided into those diagnosed before 1990 - Group A including 38 hips involving 34 patients,
and those diagnosed after then - Group B including 33 hips involving 29 patients. In Group A, their
average age at late diagnosis was 22 months, and in Group B, their average age at late diagnosis
was 28 months. Routine screening of neonates in Japan is performed at 3 ~ 6 months of age. In
Group A, 18 cases (53%) had certainly received earlier routine screening with only 2 (11%) of
these reported as suspected DDH, while in Group B, 28 cases (97%) had received earlier routine
screening with 5 cases (18%) reported as suspected DDH at that time. Of the 7 cases suspected
as DDH in routine early screening, only 1 case was referred for further examination. Early
detection, and referral for treatment are important in DDH. Despite the falling incidence in recent
years of late diagnosis of DDH, these findings suggest that improvements are still needed in
referring suspected cases in order to further reduce the incidence of late diagnosis of DDH in
Japan.
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tomography. J Pediatr Orthop B 14 : 71-78, al:Assessing activity in joint replacement
2005. patients. ] Arthroplasty 13 : 890-895, 1998.
3) Zahiri CA, Schmalzried TP, Szuszczewicz ES et

Sports Activity after Surgery for Slipped Capital Femoral Epiphysis

Reiko Yamaguchi, M. D, et al.
Chiba Children’s Hospital, Department of Orthopaedic Surgery

We report the long-term impact after surgery for slipped capital femoral epiphysis (SCFE)
focusing on returning to sports activity. Between 1989 and 2014, we have performed surgical
treatment for SCFE in 187 cases, involving 158 patient. Of these, 12 unilateral cases had received
initial surgery in another hospital and were excluded from this analysis. A total of 61 patients
(42%) responded to questionnaire survey. Their previous sports included baseball for 18 patients,
basketball for 11 patients, other sports in another 21 patients, and only school classes in physical
education in 11 patients. Their mean frequency of doing sports was 3~4 times per week. Their
mean age at first surgery was 11 years. Survey reports showed more than 60% of the patients
returned to sports activity within 1 to 3 years after first surgery. Of the 45 patients who had
played extracurricular sports, 35 patients (77.8%) have returned to the same or other
extracurricular sports. The survey results showed their mean UCLA activity score was 7.86
postoperatively. These findings suggest that surgery for SCFE was successful and that the
majority of the patients could return to sports activity.
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Pes Anserinus Syndrome Due to Osteochondroma and Solitary Tibial Spur

Tsutomu Akahane, M. D., et al.
Orthopaedic Surgery, Shinshu-Ueda Medical Center

We report 10 cases of pes anserinus syndrome due to osteochondroma and solitary tibial spur,
including 4 cases of multiple exostoses on the medial side of the knee, 4 cases of osteochondroma,
and 2 cases of solitary tibial spur. In each of the 2 cases of tibial spur, diagnosis was confirmed
using MRI findings that showed the cartilage cap associated with osteochondroma was absent.
These two cases were treated surgically, while the other 8 cases were treated conservatively.
Generally the etiology remains difficult in cases of pes anserinus syndrome, and treatment of first
choice is therefore conservative. However, in cases of evident bony lesion, then surgical treatment

is often used. We discuss the differential diagnosis between tibial spur bony lesion and
osteochondroma.
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Hip Subluxation Treated Using Subcutaneous Adductor Tenotomy
with Phenol Obturator Nerve Block

Hiroki Den, M. D., et al.
Department of Orthopedics Surgery, National Rehabilitation Center for Children with Disabilities

We report the short-term outcomes from using subcutaneous adductor tenotomy together with
obturator nerve block using phenol for hip subluxation and for hip dislocation in 12 cases, involving
11 patients with severe cerebral palsy. Generally such severe cases are at high risk for major
surgery. The follow-up duration was at least 2 years. Here we compare the short-term outcomes
achieved in 5 cases of hip subluxation with the outcomes in 7 cases of hip dislocation. The gross
motor function classification system (GMFCS)score was level IV in 4 patients and level V in the
other 7 patients. Among the 7 cases of dislocated hip, 2 cases could be reduced—and 1 of these
remains unstable. Among the 5 cases of subluxation, short-term findings showed no migration in
all 5 cases(100%), and 3 of these 5 cases have been followed for >5 years to date with findings
showing improvements with no additional treatment. In summary, these findings suggest that
tenotomy with nerve block was not effective for treating hip dislocation, but was effective for
treating hip subluxation preventing dislocation.
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Hip Joint Ultrasonography in Flexion and Abduction Continuous Traction
(FACT) for Developmental Dysplasaia of the Hip

Noboru Oikawa, M. D, et al.
Saitama Children’s Medical Center

We report the short-term outcomes using flexion and abduction continuous traction (FACT)in
conservative treatment for developmental dysplasia of the hip (DDH), monitored using
ultrasonography. We have applied FACT to treat 12 cases of DDH since 2013, and short-term
findings show 2 cases of redislocation. In the past year we have treated 8 hips involving 7 patients
with mean age of 7.2 months at starting treatment. Of these, 3 patients received FACT as the
primary treatment, and the other 4 patients received FACT as secondary treatment after non-
repositioning with the Pavlik harness. In each case, we investigated the reduction in the distance
(defined as the AFD)from the ossification center to the leading edge of the acetabular cartridge
using ultrasonography. In 7 of the 8 hips, the AFD was reduced to normal, with disappearance of
the inclusion in the acetabular cartridge. The one case without disappearance involved spica
casting. The 2 cases of redislocation showed the AFD was increased or not decreased. These
findings suggest that AFD on ultrasonography could be useful as a prognostic predictor of
redislocation. AFD findings might also be useful to suggest the most effective duration of applying
a cast in treating DDH.
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Angular Deformity of the Lower Extremity in Skeletal Dysplasia Corrected
Using an Eight-Plate

Chika Mizuno, M. D, et al.
Department of Orthopedic Surgery, Takuto Rehabilitation Center for Children

We report the short-term outcomes from surgial treatment using an eight-Plate in 11 cases of
angular deformity in the lower extremity, involving 6 patients with skeletal dysplasia. Recently
this guided growth method has been suggested to delay or avoid the correction by conventional
osteotomyopen surgery. The 11 cases included 7 cases with knee valgus, another 1 case with knee
varus, and 3 other cases with ankle varus. In the 8 cases with knee deformity, the temporary
hemiepiphysiodesis resulted in an average improvement in mechanical axis deviation from 18.8
mm preoperatively to 0.63 mm at most recent follow-up. In the 3 cases with ankle deformity, the
lateral distal tibial angle was improved on average from 107.3° preoperatively to 105.0° at most
recent follow-up. These findings suggest that the eight-Plate was effective for treating angular
deformity of the lower extremity in skeletal dysplasia, and may help to delay or avoid the
correction by conventional osteotomy in such cases.
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Severe Transient Synovitis Differential Dianosis

from Septic Arthritis

Hideaki Watanabe', Ichiro Kikkawa', Kayo Hagiwara',

Ryo Sugawara', Hirokazu Inoue®, Katsushi Takeshita®

'Department of Pediatric Orthopedic Surgery, Jichi Medical Children’s Center Tochigi, Tochigi, Japan

“Department of Orthopedic Surgery, Jichi Medical University, Tochigi, Japan

Abstract : We report useful factors for the differential diagnosis between severe transient sy-
novitis (TS) and septic arthritis (SA) in 14 children, seen between 2006 and 2013. We investigat-
ed various factors in 7 children with TS, and compared these with findings in 7 children with SA.

Factors included age, sex, body temperature, involved joint, duration of onset, white blood cell

(WBC) count, platelet count, C-reactive protein, MRI findings on contrast enhancement of sur-

rounding synovial membrane, muscle, and osteomyelitis of the affected joint. Significant differenc-

es between TS and SA were found in age, WBC count, platelet count, and MRI findings of signal

intensity in muscle around the affected joint. These factors may be useful in differential diagnosis

between TS and SA in children.

Introduction

Children with transient synovitis (TS) and
septic arthritis (SA) visit clinics with the same
symptoms, namely, joint swelling and pain. TS
is a disease with an as yet unknown cause, but
it resolves spontaneously and is associated with
favorable prognosis”. However, SA causes
growth arrest or bone necrosis in the absence of
early treatment, such as lavage and drainage,
and this may result in poor outcome®. There-
fore, it is important to differentiate these diseas-
es early, and various guidelines have been pro-
posed"???1?  These guidelines target all forms

of TS, from mild cases in patients capable of

standing and walking with minor restriction in
the range of motion, to severe cases in patients
incapable of standing or walking with marked
restriction in the range of motion. However, dif-
ferentiation between severe TS and SA is diffi-
cult in clinical practice, and there have been few
studies on their prediction. This study evaluated
the practical predictors for differentiation be-

tween severe TS and SA at initial examination.
Materials and Methods

The present study was a cross-sectional sin-
gle-center study. Patients with juvenile idiopath-
ic arthritis or arthritis associated with other dis-

eases such as leukemia were excluded. Ninety-

Key words : severe transient synovitis, septic arthritis, child, practical prediction, magnetic resonance image
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seven patients who complained of joint swelling
and pain and showed joint fluid retention on ul-
trasonography were visited between October
2006 and August 2013. Patients with mild and
moderate arthritis, capable of standing and
walking with minor restriction in the range of
motion were excluded. We enrolled 14 children
(8 male and 6 female, with a mean age of 46.3
months) with severe arthritis, marked restric-
tion of joint motion preventing active or passive
joint movement, and difficulty in standing and
walking at initial examination. As a result of cul-
turing or pathological examination of joint fluid,
those who were diagnosed with definite or sus-
pected SA according to Kocher's classification®?,
when the patient had a positive finding on cul-
ture of joint fluid or a white blood-cell (WBC)
count in the joint fluid of =50,000 cells/ul with
positive findings on blood culture, and under-
went arthrotomy and lavage formed the SA
group. Children who were diagnosed with TS

3)4)
'Y when the

according to Kocher's classification
patient had a WBC count in the joint fluid
<50,000 cells/ul with negative findings on cul-
ture, resolution of symptoms without antimicro-
bial therapy, and no further development of dis-
ease and recovered by only rest without
administering antibiotics formed the TS group.
The age, sex, body temperature, involved joint,
duration of onset, WBC count, platelet count, C-
reactive protein (CRP), contrast enhancement
of the synovial membrane and surrounding
muscles of the affected joint, and presence or
absence of osteomyelitis around the affected
joint on contrast-enhanced magnetic resonance
imaging (MRD®' at initial examination were
compared. Contrast-enhanced MRIs were read
by a radiologist in a blinded manner. Statistical
analysis was performed using SPSS version 20
(IBM Corp., Armonk, NY, USA) by performing

the Mann-Whitney U test for comparison of
continuous variables and Fisher's exact test for
comparisons of categorical variables at the
P<0.05 level of significance. Significant continu-
ous variables were analyzed using receiver op-
erating characteristic curves, and the precision
of the differential diagnosis was evaluated ac-
cording to the area under the curve (AUC).
Cutoff values yielding the highest sensitivity

and specificity were also determined.
Results

The SA group consisted of seven children

(three male and four female, mean age: 9.2
months. The affected joints in the patients were:
shoulder in one, hip in one, knee in three, and
elbow in two. The TS group consisted of seven
children (four male and three female, mean age:
83.4 months. The affected joint was the hip in all
seven children. There was a significant differ-
ence in age between the groups (Table 1).

Bacterial culture identified Staphylococcus au-
reus in four patients (57%), group-B Streptococ-
cus in two (26%), and Haemophilus influenzae
in one (14%) in all SA groups.

Significant differences were observed in the
WBC count (mean: 182x10* cells/ul in the SA
group, 132%10° cells/ul in the TS group) and
platelet count (mean: 586 % 10* cells/ul in the
SA group, 32.6 X 10* cells/ul in the TS group) (P
= (.01 and 0.03, respectively), but the difference
in CRP (mean: 9.1 mg/dl in the SA group, 3.9
mg/dl in the TS group) was not significant (P
= 0.06). Age, WBC count and platelet count also
showed significant differences in AUC (P = 0.04,
0.01 and 0.01, respectively), and the precision of
the differential diagnosis was platelet count >
WBC count > age (Table 1). Also, the cutoff
value with the highest sensitivity and specificity

was 9 months for age (sensitivity: 43%, specific-
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Table 1. Demographics of the patients included in the study

AUC (95% confi-

Cutoff Sensitivity Specificity

SA group TS group ? dence interval) value (%) (%)
Number 7 7
Age (mo) 9.2 (0.25-24) 834 (8-144)  0.01* 0.07 (0.0-0.22) 0.01 9 14
Sex M:3 F:4 M:4,F:3 059**
Temperature (C) 38.1 (36.8-395) 38 (36.7-39.7) 0.85*
Involved joint
Shoulder 1 0
Elbow 2 0
Hip 1 7
Knee 3 0
Duration of onset (days) 5 (1-19) 2 (1-5) 0.32*
Laboratory data
WBC (x10° cells/uL) 182 (125-22.3) 132 (7.8-197) 003" 082 (059-1.00) 004 171 86
CRP (mg/dL) 9.1 (1.9-236) 39 (0-19.5) 0.06™
Platelets (x 10" cells/pL) 586 (48-70) 324 (17.1-449) 0.01* 1.00 (1.00-1.00) 001 455 100
Enhanced MRI
Enhancement of synovium yes:7,n0:0 yes:5no:2 023"
Enhancement of intramuscle tissue yes:7,no:0 ves:0,no:7 001**
Osteomyelitis yes:1,no:6 ves:0,no:7 05**

*Mann-Whitney U test, **Fisher’s exact test

AUC, area under the curve; F, female; M, male; MRI, magnetic resonance imaging; SA, septic arthritis; TS, se-

vere transient synovitis

ity: 14 %), 17.1x10° cells/ul for WBC count
(sensitivity: 71 %, specificity: 86%), and 45.5 X
10% cells/ul for platelet count (sensitivity: 100%,
specificity: 100%) (Fig. 1, Table 1).

On contrast-enhanced MRI, a significant dif-
ference was observed in contrast enhancement
of the muscles surrounding the affected joint
(Fig. 2) (P =0.01), but no significant difference
was noted in contrast enhancement of the syno-
vial membrane of the affected joint or the pres-
ence or absence of osteomyelitis around the af-
fected joint (P = 0.23 and 0.5, respectively)
(Fig. 2, Table 1).

Discussion

This study showed that a platelet count of
455% 10" cells/ul, WBC count of 17.1 X 10° cells/
ul, age of 9 months, and contrast enhancement
of muscles around the affected joint were practi-
cal predictive factors contributing to the differ-
entiation between severe TS and SA, and that

contrast enhancement of muscles around the af-
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Fig. 1. Receiver operating characteristic curve
The precision of differential diagnosis was high in
the order of the Platelet count (thick broken line),
White blood cell count (thin broken line), and age
(solid line).

fected joint had the highest precision for differ-
ential diagnosis.

In a retrospective study, Kocher et al? re-
ported that TS and SA could be differentiated

at an accuracy of 99.6% using the following cri-
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Fig. 2. Contrast-enhanced magnetic resonance image (left: septic arthritis group; right: transient synovitis
group). Left: contrast enhancement was observed in the muscles around the affected joints (white arrows).

Right: contrast enhancement was observed only in the synovial membranes and not in the muscles around the

affected joints (white arrows).

teria as predictors: (1) fever of 385°C; (2) be-
ing incapable of standing or walking; (3) WBC
count of =12 x 10° cells/l; and (4) an erythrocyte
sedimentation rate of =40 mm/h. They subse-
quently validated this algorithm in a prospective
study, and reported that differentiation was pos-
sible at an accuracy of 93.0%". However, Luh-
mann et al? re-examined the validity of this al-
gorithm in a retrospective study, and reported
that the four predictors were in agreement in
only 59 % of cases. Thereafter, Caired et al
added CRP to these four predictors and report-
ed that differentiation was possible in 98 % of
the patients with this combination. However, ac-

cording to a retrospective study by Sultan et al.

to validate this”, the five predictors were in
agreement in only 59.9 % of the patients. This
discrepancy in the precision of prediction among
reports is considered to be due to the difference
in the number of TS and SA patients and the
inclusion of all cases of TS from mild to se-

1¥ studied outpatients who

vere'”. Singhal et a
visited because of irritable hip, and reported
that a combination of being unable to stand up,
walk, or move the joint passively and CRP =2
mg/dl was related to SA. However, in actual
clinical practice, the differentiation of severe TS
from SA in patients who are unable to stand up,
walk, or move the joint passively is the most dif-

ficult. The results of our present study indicate
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that the possibility of SA is high when platelet
count is =245.5%x10" cells/ul, WBC count is
=171%x10° cells/ul, age is <9 months, and when
contrast enhancement is noted in the muscles
around the affected joint on contrast-enhanced
MRI. The cause in infants aged <9 months is un-
known. These infants might be referred to our
hospital because it specializes in children. Tana-
ka et al'¥ have reported that WBC count un-
dergoes age-related change in Japanese children.
The high WBC count in SA might be related to
age. The cause of high platelet count is also un-
known. Tkeda et al? reported that platelet count
increased secondarily during treatment of SA in
infants and toddlers. However, there was no sig-
nificant difference in duration of onset. Tanaka
et al'"V have reported platelet count undergoes
age-related change in Japanese children. The
high platelet count in SA might also be related
to age. We did not validate this algorithm as a
predictor with four combinations in a prospec-
tive study. We need to validate this algorithm
using a prospective study in the future.

The limitations of this study were that there
were only 7 patients in each group and that the
joints affected by SA varied.

In this study, severe TS and SA could be dif-
ferentiated using the algorithm as predictors
with combination of (1) platelet count =45.5 %
10* cells/ul; (2) WBC count =17.1 x10° cells/ul;
(3) age <9 months; and (4) contrast enhance-
ment is noted in the muscles around the affect-
ed joint on contrast-enhanced MRI. We consider
that arthrotomy and lavage might be performed

promptly in such patients.
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