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A Case of Sprengel’s Deformity

Osamu Sato, M. D., et al.

Department of Orthopaedic Surgery, Asahigawasou Ryoiku-Center

Sprengel’s deformity is a rare congenital disease. In this deformity, the scapula is elevated
and hypoplastic, so there are cosmetic and functional problems. Almost without exception,
there are associated anomalies of the cervical and thoracic spine and of the ribs.

A case of Sprengel’s deformity rated grade 4 in Cavendish’s classification was encountered
in a 7-year-old girl. Woodward’s scapular transplantation was undertaken. The results were
satisfactory, giving cosmetic and functional improvement. We think that the complete resection
of the omo-vertebral bone, the supraspinous portion of the scapula, and the fibrous bhand
attached to the superior border of the scapula is important.
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B, I0IE9R%, INE 9RRT, IFRERRGEICx2A]
REESEWwEE NS class IVE Vidie oz,
class I, Il % RIFFEE T2 &, T4 3% DRIFHET
Hoiz,

Catterall 2338 D RGHE Tid, 11FEORHE 12 REF
T, IVEHEOKEIITR Th o7z, NIFE18 A%, R
T 12 B2 (66.7%) ThH -7 (K 1).

FIERFFE#R R T3 6 mAMIE 9 R T, Catterall
SETIXIE2 I, RS B IVEE2 R T, 6 UL
FTORKMODIERNX 21 & T, Catterall 8T
IFIRFEORY, IIFELLRE, IVEELRR, 9L EDE
Bix 5 B2 T, Catterall 58D 115 3 A, 11I5F 2 iz,
IVEE T o7z,

FERFEANICTM T 2 &, 6 RARMAELET
Catterall DD I1FE 2 B %R < 7 & 3 B 13T~
ROITH Y, FEVRIEGIE W2 E D EICEFH DL
WEBIDOBHEII TR TH -7z, 72, I ETH
fEL 72 5 BT, Catterall @ [1E£D 3 Bhs RiFRE
Th Y, EIREHFDIRAEGIDOBHEL R 2 - 72 (K
2).

2. FEAERFEMGAIALE
3

Stulberg
I I I 1 \4

Ippolite  (1987) 8 17 25 10 1 hip

FH A (1992) 26 14 2 I 0
Meehan  (1992) 0 12 24 6 2
PN (1994) 24 25 9 2 0
wmra (1995) 5 19 16 7 1
iR (1998) 17 9 9 0 0

z =

Perthes D RFHNEREGE DR E I KL < &
BN, ZFDIREDIES D EITKE N (F]),
Perthes IC BT 2 EEEEOMES L LT, O
KEPCEM TBRB T T h QEEREDE
FEEHHICEBLT, ELKBTTwEh, &
BhiFonsd, FEERKIBBEREOBIIDLE
RAIRTH DS, HRZLEEZ L THD EFRPK
ERTEESEALIITOA T2 05b LWES
b, ZOFEY, REEIC LV EEREONE
WERHDREREAD 1 DThHs EBbins,

H+ 520 modified A-cast iZIZ BT AR
L TRUNCAT) MEEs | chfEbrx 2 BigT & L
Y, BMRELTRACRBAMET> T3,
HR DA FE IR T ORIE & v D) EE D D 58
ENTWEH, REERONEEIEERICIE NS
TweFEZ 5. F7z, Ippolite HYNERATEIEDHR
EELTWEY, FOOHETIENyY FEESIE
MR TH D, % DX hip spica cast % 23 A
MEHLTWS, AESHD S0 X DI caliper
OB ELTWEMEMESAYICRET SN T
ZMEI DI TH B,
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ik, B2 ORPARARARRIEIZZENS
DHELHARZ E L VERCRFAIN TS LH
Zohd, RIBKRELBNATES T DD~ A
FAMY H 505, =D X A IIMORKE L D
B TIEH-> Tz, FRiZ, IV, VERZL ST
EVWIAETIEHERTHW R ELEZOND . 10 FiE
DB IC KT S BHRNICR L- &, B
LicEd, AR TZ2RHDRDNTELEND
BAELH(ENE L, RWETRZ & AKEKIC
BT LAFZ A@EMBHolc b HIREFE
D, Lel, »sEuns TiaBENLEZIAFLL
LERPAABESHZ2ELEEI L TREVOT, &
BITHN S OHE R SF I, RO EFED
FAIARFEAZ RIS 2 & & v 12, kBT ARLE
HEEEASTEITIRBMLBTHEEFEZ TS,
XEKTIE, 6 AR D FEYREONI GRS E
THELRVWETZ2HDHH 219 Lrl, FiF
59BN TVB X5, SHEDKRATTY 65K
TFERED 9 A h 3 B&13, class I TH D FEAFERER
LWz EY, LTL MR TR WEDN S H
D, EE*ETS. I/, FCIRULETREL
BT EDL D IR TOHBEARARET 21D
7% <, AN S2DMEICBWTH, IR ERIE
D 3 BITiE class M2 7, class IV1BITH %23,
RUARMRIE 21T - SEIORKRTIE, FELLE
WRIFFI#RBOTHB Y, HEERFMANERIED
SLLTWRWIRETIE, BRI FHRINEE % it
T2 EWREEETHEINE EEZ SN,

T

1) Perthesf®icxf L T REAA R L far ik %
1T-72 3561 35 & 4RET L 7.
2) IR TIE, Stulberg 43 % class I 17
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f&%, class I 9 %, class Il 9 A& T, class IV&V
37 oz,

3) ELREHCBLTY, KEARAINH D
FEZETS.

4) WICERFELNC BT HERFEIH»H
D, BYIDMOFEGICIZEETHENETHS.

X
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Long-term Follow-up of Non-weight-bearing Treatment for
Perthes Disease

Hirofumi Akazawa, M. D, et al.

Ehime Disabled Children’s Hospital

We evaluated a series of 35 patients (35 hips) with Perthes’ disease after non-weight-bearing
treatment. All hips were classified by Catterall’s method. The mean age at follow-up was 18
years. At the final visit, hips were rated by the Stulberg classification. Fourteen hips were in
Catterall group 2, 18 were in group 3, and three were in group 4. Twenty-six of the 35 hips(74%)
were in Stulberg class 1 or 2(with good results). Of the nine affected hips of patients not yet
6 years of age at onset, results were good for six(67%). However, of the five affected hips of
patients 9 years or older at onset, results were good for three(60%). These findings indlicated
that careful follow-up is neecled even for patients seen first when less than 6 years of age, and
that surgery is needed for few patients first seen when 9 years old or older.
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INRRE BB 3 2 RIHERE O BREEEINEN
—IWERRE DT8R D 6 DFLE—

TERFEFHERIFFRE

[zl |/ B 5 =

= 1B x-F B F

%}%‘r

TER & LRbRIIF

B4

E B ROEREE RO THENRIIREREHORE TS 2, Bt BREDM AL
ST EMARETH 20 2BNL0, BYERETo70, KEMHRR U PEAY, 7HTFD2 8
W, KRB BB ARSI 2 100 MPa, 1 Hz O&RET# N 24 1000 F& (group 1), 5000
S (group 11)BBE L 72, group 11 CIXIRET 3 BRI 3P TEIHAE T o725, group | TIIHEH X
BEBESHRBITEEI &7, 6 BRICEKIEFRRE, BMEOFESANASNL. £, REER
B OB HE &S FEREHE & Lbi L T 22 8%AL TH D, HMAEMCHE (p<0.05) xEETH-
7o, BAMETRE I 3 EHORS B BRSO TERBEOBANIEIMERNSH 2 & & AR

WEDBAS R ST,

[Z40F.5]

BOEE R RATICIEBR M R+ 2 2 &
i, BRERWEROHZ ZETHEH, VWEXR
EHRa T, BOBE R RATCIERML
WY 5 2 EpSAlRE L whuE, BIfOBERE R
5 BT BMesI 1ot 3 2 FEREBAAEH ]
ez, EENC L 2 BEEBOBINTIE, R
RRIRIIIFTE T, EAEDDH D IREEEYIC
WET L L. e, EXRNTEREELS
DEHMEREEI o, BeMEELDDL L
DEEL W, Fx i, B OEE R RFTRNCIEER MY
W 2 HIEE LT BN HFENREE 5 2,
ERRICARFET 2 HiESTd B TIE v
EEZ I PR, SMEOMER, Bk SRR L
1R S RREEICN T 2IGREEZ IS, 20
HED, RLGEMNTH S,

FOMERFIEORBEO LD S, §5,
FEEMOBWEBE g T 2 B CERS AT
W3S, ERICE S SIRRER T HFERIAR % N
ZBFRELTCOBERATHZEE 2605, BE
BIFEA o —5 2 20FT BEATER
HEloRO DR EONFRNIALF —IIED 5.
T, S84 -5 ah, 7~8g/cm.s.
10 E@VDOICHL, KHEBDOE < 13K EREL
L, BE =502, 1~2¢g/cm.s. 10 T
Ho1:», HARK BRECHLTH, FFEN
W ZOMERIERZ RIET 2% 35N D%
B, MRBEDOL I A G L0 0EIER
DI Y, BRRETHERLI L, 2OFMA%
RAETE 2. 1989 £ Yeaman & &, BEREBIifREN
OERA%Z v bR HVTHI%RL, HREEVEE
WS Z B T ERIEBAL72®. 1991 & Valchanou
13, RIMERE A A BB ERTOBERS

Key words : shock wave (fi{# ), bone mineral (BYi), growth ()

RS © T 260-8677 TEETEMPRRZE 181
2B CFEKIIFELIBI8H
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< Plastic

SRERILER vinyl chloride

film l

degassed ]
water |

shock waves

1. RSB

DB xRS, 82BIh 70 FITHEMTH -7z L#H
£ 179 1993 % Sukul & iF in vitro T H ¥ K
REDORHFEZITY, BBEICIIEN & T1FH
BHDIEEPESPIZL, THILF—DIHE LR
FHEHBRKEVIFEREABOEMNKREN L%
AERAL 72, 1995 £F Delius & (3 in vivo THAK
RABREZMEICHINMERE PRI L, BIREE
ZOBFPBEAESELZ 5 2 & 2HRE L 722,
D& D WCHEIMEE G ERABICS L T, AR
EEGZD, BIEFELLY TLRE, BE
BUERT 2 ERACERAMIERSH Y, BT
B2 BRKEERESHAI S N 205, BIEED
BLEEHOBRBICELTID LS 2EABSH
hig, BEEOEINERbLH 2D TRZVAEH
z 7.

Krix, mOAEBEARERPORE B CRT
5L, RN EREDREMMBE 2 L
WOIRRBARERAT 2 7: 8, KR & AW 7-BIESR
1To 7.

MNEE HE

1. XBEY : =2—Y—7 v FABKR, I,
A% 9B, 147, BKE1.0~1.2kg ZHwn-.

2. FRHMERIRFESEZEE | Richard Wolf £t Pi-
ezolith 2300 ( K 4 V&) % Fv /o, KEB IZFEKmE
KEEABEELRAR T, ESPEITFEREmK
REOBCEHT AR, EBEBXRTH400ME, £hi
¢ 3X 11 mm, EEKEKRIBREEATCH L. BHEWK
SRR, EERFOSEENRIC L 2 fEAES

P
a
S1
b
S2
2 c
KEREREE, #iE S3 )
{id)vﬂﬂzz&‘gﬁ {ir 4
(X # &1 ) & e
BHEEORESE D
I (DEXA %)

B SVAET, SVADEI T 1us TH D,
3. BHEFE RICRTLICEARDOTZ
AF v BWERDEMMGBOcmX30cm) DL
—20cm DIEAFORE2H T, EZX0.2mm D
e =y — b TTFAICH S em 72 2 T ERICR
 HFoit: Xylazine ¥ (3.0mg/kg) &
ketamine AF1E (30 mg/kg) DHFRIZ & % 25 FE:
TV, 7Y FOMARBEZTR2CHELL. B
RO ZZ A F v 7 WRBRMC V7Y FE AN, Bt
E=y— b ORRICERBESUET S & D1
BHEEAMIOBCE & L. shAREIEE =1y —
re7 o725y 7RFFROEEELY lem TAHD
=S E TITCOBMRIRAE ANt Emdbtil
TEBHEE A AW, A 4MHz OBEHT —

BROBIELITo . EAIARENAE LGS
SERFT#HE CORBArBERICCHEIL 2o
BHORMT, KRREBBHAIMIEEEDO R
BmELTI.

4. EERAZE I group 1 7P, group Il 7D
2B, BRBREFEEIC M SHRETL /2.
VA DEREIF 1000 bar, 2 AfEREIE1 Hz ©
BE E Lz, KERBE#Eh I group 1 T 1000
¥, group 11T 5000 EEETL, 6 BEBEEHZEL
7o, B, BEERRIBERET I -TEHO
BEAEHE L. B3 Ui, 28M%, 48H%
WIREIKBRE O B X #R 2 AR O 21T 7.
%, HEPHS »rBIFERO I HEE, 72
BRI A L 2RFEFETEBL, KRB =
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41X 3. RHMEEERAROE
group 110D 3 B CHIMETR RS 3 Bk
D X R s CERMED & hie. Kk
B 37 51 0 B A A i A R 8K X B T
H5. BB RO

4. »
RYMET R DA FRE BR ST 6 8% DRSS
CFEREEI O R E K BRE O &KX &
(group 1)
FhEN, Ay CEMSBEHE, HH3E
BEHE BEHILIC B L T ABRBER, #
%, AIREOMALBREOIRENRD
5h %

a : IEm%

% 1. A ERETRE OB b - B

Beg BHO Bl

group | 1000 0
group 1l 5000 3

7
4
*H TR 3 Bk X RIBICTHELL:

SICEEZER { ETREERIRECHEL 7.

LR X 2T Ao Bfir s
oo b DI, 6 BBRICKREES A L BRHEIL
TRE#% MAKERE, BRE&HEL L.

5. FHBE | KBRE2AOFENEILILEES
PRI 2 ECERLBRTH L0, KEEFD
RE BEXAELL. 2, TER2E~OZE
HL5HTRERFLAE L. fMHLIKEE
BB TKREEREMEHD S, KRENH,
HFRENER & COIEEE% caliper % FVs TIEHE
WEAL, ZOFHEERBERFELLL TR
BREE, REMEELREE» S RE®EMHO
BRERMERZD 25T ab s REASRHETROS
REE T caliper Z AW CIERIICER L, &
512, AHAREORIRG, BE&RO 2 ARk
X SRR 21TV, BRI 2HE MEPR
2 DN X #REHBEIL 7o, KERERTERGRIC T, KR
BRUMCEECTEIEF MELrB2ERa &K
RERMcEECRBRE/NELE T @B2ERe D
%4550 TEMRD ¢, d %3 &, Hffa b, c,
d, e ECTHEAFFEIL:. & 512, KEBAIMEE
T, KRRBEFEMEHRD» S, KBRE RO
NI Z5&, ZOMSDOHRLEEY, O
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BREEHE L, ZEBL A ¥ —X RIRIEIE .
(DEXA %) & A /e, iR A % Hologic £
8 QDR 1000 # W TiTo 7. BIERNC, KERF
WATE T 2 RE R B G % DR WER T
TEUCRALL. BFELTRWCHBELL. B
25emDAKEANTEZImmD 7 27 ) L
(acrylic resin) DFFAEA% A, Ultra high
resolution scan D70 k I — )L T scan B & Uff
#i#{T->7z. Line spacing i&, 0.01 inches, Point
resolution &, 0.005 inches & L7:. B2 b OE#R
a,bc dellL>THTosniBEEAMED,
’S1,S52,S3,S4DELT, ZNZThDEE%Y
BIE L7z, invitro TOAEBORIERE X, KR
i KRB IHAEAR % 5 MIREFEEAEL, %CV
fiti (coefficient of variation) #EH L& Z 5,
0.47% TH - 7.

W ORT b FEIRSHBIRERE % control & L
T, paired t-test & X D HEFERIRET 21T 72,

¥ R

ra—F, BHh, BHEZOETILHETR
Wi h otz 3 BIERD B X #RI& T, group [ T
WE2BIBIT 2RO » o723, group I TIZ7F)
th 3P CHREHBIKRR B BEHTIC 8 2 &EH (K
NERBDI(FKD). TD3IPEERVIZ1IIPTIEL,
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O FER&HR
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5. group 1 BT 2 EIMEER OKERERES 6 B DRSS
il & JEMEEOKIE B L VREERFOEIEDFE
(+Standard deviation)

KEREFREFIRFHCEELEEL2RL. BREORRICHE

EIIRD SN o7z *p<0.05(paired t-test)

B X R LSRRt 2RO motz. 1BE 2
BLARED B X & T, B BIfIiRR S
nemoic, BE 2:BHOEM X & Til, RS
HALDOBHRIIMI T OFEBEE L 2HNRD
Sl B4 BROEM X BRIETIE, FHCBR
AR B 1T 2 FEBTERS 2B TRD sl
4R L7 DL, group | DRSS 6 8% D KBR
BREZEROR X MR ThH 2. KERERE, #E,
AiEE L, BHERTKRKE L, HAosrEREDRE
BB ont:. RKEORMRL, BIFfEER7-
group [, group l1OLBITHED &,

By 6 BEORBEICE T2 KBERRE, &
Z-Ai1%E, BMC O %, B 1B S
Nnixmotz group 1 DAHICITH 72,

group [ BT 2RIMER O KRE RS 68
BOBEHE L FERSE O KBRE B L UORERRE
(mm) DERFER K5 T, KEBEREF X B
SHEIT 89.7+2.9 Standard deviation(SD), FEiR
SHAIT 88.83+3.0SD TH D, HEHAITIZ, FEHR
GHAlE LB L T, HEHFERNICA E(p<0.05) % &
% RL7. O EBEYEERFIATHLRL
BEE &, BEET99.7+2.6SD, FEHE AT
99.8+2.6SD TH Y, HFHFRNCEELREZED
A SoVAR

group 112361 2 ARAMETSE R O K BRB 5T 6 38

6. group I & B 2B OKERE RS 6
B O RS & FEFRGHA O K FREMEIE & ATRIE
D F)l (+ Standard deviation)

a, b, ¢ d e fidZnhZThR2 IR LIEMEE X

MEHAIL/-b D, b, ¢ d fOBBALE, WBEETCH

EhEEE KL *p<0.05(paired t-test)

£ 2. group | 2B 3 EE Y REHA] & FERRSHAI D
KRB HEE

(meanzstandard deviation ; n=7)

WEL RSB RE(g)  FERSEEER () pfE”

P 1.092+0.099 1.118+0.081 NS
S1 0.562:+0.044 0.514£0.027 NS
S2  0.5340.070 0.435£0.018  0.0126
S3  0.427%0.062 0.375+0.016 NS
S4  0.337+0.025 0.354+0.020 NS

D 0.729%0.064 0.738+0.058 NS
Total  3.682:+0.137 3.53540.182  0.0188

*FEHREHEIZ control & L T paired t-test iZ THEF 1
fEtT 21T > 7. NS=not significant(p=0.05)

BB & FERGHE O KRB BRI OMEE, i
HEO X Rt ER %X 6 1R d. FERSHE & Lt
WL T, aTld2.2%, bTIi312.5%, c T
10.1%, d TWX5.1%, e Tix1.2%, f Ti3 14.9%
D&EfE%RLIZ. b, ¢, d, f TREFAFNCEE
(p<0.05) 2@METH > 7-.

DEXA %2 X2 BMCHIEDRER® F 212
T. S2 DOFEEIC BT 5 BMC I3 FEIREHE & b
LT 2 8%D&E@ERLI. HatErcAE (p<
0.05) @l TdH - 7o OB Tl et R f
BREir@Eokhrol. KIRE2KTY, FFRH
Bl WL T 4.16%DHEFTFRNCEE (p<0.05) %2
BiEERL.
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SEIOMFRIC LD, EIAEEE % &b X R L3
ETEDEDBUBNEFEL LRI ERFICE Y
T, KBBEEHThRICBNT 2 - BREOHhR
L D RREERIC BT, BIREELIEIRGHE
LTEfER D ZEDPASMER ST, £ T
KEREDRERRD 70%53 KERE & AL B Im R 1
BOTBIZEDHREDSHEL, KRBV
THERMEETORBEEENRKEVHD LTI,
BHIE T I — E TEBHOPRICRE & hicikst

D EM CORERRVKE Wicy, HRICER
WOhR L DEMABET 2133 TH2. T4b
b, BHEOPRI Y P0EMBICBNT, B
ENF RGNS L TEER o 2 e, A
BHEFEOBRSTSICBWTERBEDE AN 572
ZEREIRT,

—HT, BRPREBORREES L UBEK
RVABECIES WD Z b hEn ot *
DRAE L T2 DOEFBEZ NS, /NED
BIFRICBRENBI 2R INETIIHEL
D|MEDH Y, HIMEEEIC L > THUNEDS
A UBERENSFE SN LD, HdWni, B
HEPRETORREMET 2 £ WIRE L H
D, RAMEEEIC L > TEEASIEL, AR
DHEEINTZHDD, WTFHLTHS D LHAR
ha. R, MEORRTEKEOIFFELEHD
RUONITBERBEELZEAL, BEEORTEH#D
ROWBRBEOEANIERES MAIE S, fito
T, SRIOEBRBERHOBEEN LR LIHED
DECERTSHZEIBTER Y, DEXAKICL S
BEER2XTHFMCHY, MRCESHIE
& &% DEXA R CFHii3 2 L BHRBEENE A%
BEEOWMALBFMT 2700, SEIXEHEED
HCFHI L 7223, RIEBHEENI B2 — M
Bi% (pQCT) 2 & #FIH L T 3 RTHEEEITZ
W, BEEIOVWTLERTELTHS).

SRIOEBRBERD S, HIAEEE*HRBOR
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EBWCBET2ZE1CED, RIS EEEDE
B 5 LI RBIFBEESNIDDEEZS
N5, BRIGANERLET 2700, BN
2L BMBDEVICOWLTORE, REMBEIC
L D2NROERDATRE T H 2 H DIRAT, HERHTE
BT T 2 TORBEE, (FREFLZHS
T 20O FEROBMBLETH 55, IF
BMAI» ORI EEBEXBAT 2 HRiEIh
FCIEHEN 2L, ZOHKELERKRIGATHE & 72
niE, Z OEKRAMEHE I E DO TEw,

TEH

EABRE : RAORET TR T 2
&, RV BIREOEMSEZ 5.
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Local Increase in Bone Mineral Content Induced by Extracorporeal
Shock Waves in Young Rabbits

Takashi Saisu, M. D., et al.

Department of Orthopaedic Surgery, Chiba University School of Medicine

We studied the effects of extracorporeal shock waves on immature rabbit long bones in an
examination of the hypothesis that bone mineral content(BMC)can be increased by such
treatment. We used 14 male rabbits aged 9 weeks. Group 1 of 7 rabbits were treated with 1000
shock waves of 100 MPa directed toward the femoral shaft and group II of 7 rabbits were
treated with 5000 shock waves of the same intensity. The untreated femur was used as the
control. No animals in group | had fractures, but three animals in group II had fractures of
the femoral shaft. Six weeks after exposure, the BMC of the treated femoral shaft was
significantly higher in group 1. We concluded that shock waves could cause local increase in
the BMC. This technique has not been reported hefore, and it might be clinically useful.
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E B FEEAKEMREE 6 6% RICEERMERKELOSITRINICE LIFTE FTREEDR
RESTHOT AL F HENENL SR LI Ly N IV ECHITERE % 3~4 BB s Ui
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BEE CHR L7, $EVEEAEM & (ERX)AFO #EHIC L 2 T AV F —HENFEOWE T —E Tk
<, BERICILLECERTHD Lidwnwzihol,

[ELIC

FEE BB ME R (CP) IR oA 1TRE DM E % B W
LT, HTBER(AFO)BSHWw SN 523, 5
FHRIZDOWTEAS I LR i, £z,
CPRIWCBITZ AFOLAREO Fay 77 7 43
LIZLISRIEIc %Y. #2 T, AR CIIEERE
IRE» 6 KD SN2 HITHES AFO EHF L
EBRE THIKL, AFOEE I L 2R ICONTHR
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MRS L UHE

CPR6MI12.3~14.8(13.4+x1.0)iRE TR &
L7z, TEHOBZRIZEH TCIELTBD, &
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Energy Cost of Ambulation with and Without Conventional
Ankle Foot Orthosis

Nobuharu Suzuki, M. D., et al.

[zu Iryo Fukushi Center

Six children with spastic cerebral palsy walked on a treadmill at speeds that changed from
slow to fast, for three minutes at each speed. While the child was walking with and without a
conventional ankle foot orthosis, oxygen uptake in terms of the VO, was measured. The VO,
was divided by the walking speed and taken as the index of energy expenditure. The curves
showing energy expenditure as a function of walking speed resembled a parabola. The lowest
value of EEI as an economical EEI was derived mathematically from the curves. In three of the
six children, use of the orthosis slightly decreased the expenditure of energy.
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Energy Cost of Ambulation and Optimum Walking Speed
Before and After Surgery for Spastic Cerebral Palsy

Nobuharu Suzuki, M. D, et al.

[zu Iryo Fukushi Center

Three children with spastic cerebral palsy walked on a treadmill at speeds that changed from
slow to fast, for three minutes at each speed. While the child was walking before and after
tendon lengthening surgery, oxygen uptake was measured as VO,. The VO, was divided by the
walking speed and taken as the index of energy expenditure. The curves showing energy
expenditure as a function of walking speed resembled a parabola. In one of the three children,
the lowest energy expenditure while walking on the treadmill after the surgery was lower than
before the surgery. In a separate experiment, eight children with spasit cerebral palsy walked
on a floor at a comfortable speed, taken to be an optimum speed, before and after the surgery.
The optimum speed was significantly greater after the surgery by student t test.
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Pemberton Osteotomy and Derotation Varus Osteotomy
for the Treatment of Developmental Dysplasia
of the Hip in Older Children

Yasuo Noguchi, M. D. - Hideaki Kubota, M. D.
Eiji Suenaga, M. D. « Yukihide Iwamoto, M. D.

Department of Orthopaedic Surgery, Graduate School of Medical Sciences, Kyushu University

Abstract To evaluate the usefulness of Pemberton osteotomy, derotation varus osteotomy,

or both combined as a secondary procedure for residual subluxation and acetalbular clysplasia

of developmental dysplasia of the hip in older children, we retrospectively reviewed 31 hip joints

of 29 patients operated on at 6-12 years of age. Severin’s grading of most patients at the most

recent follow-up was better than that preoperatively, but only 6 hip joints were judged to be in

Severin’sgroup [ or II ; while the rest were group IlI(acetabular dysplasia) or IV(moderate to

severe subluxation). Nine presented mild or moderate pain at the most recent follow-up, and

3 have undergone reoperation due to persistent hip pain. Several patients who had shown a

flattened femoral head due to progressive subluxation had now regained sphericity after the

secondary procedure. We thus concluded that residual hip subluxation and acetabular dysplasia

in patients 6-12 years of age should be followed up conservatively until skeletal maturity,

except for cases with progressive subluxation or flattening of the femoral head.

Normal joint development following hip
reduction of the hip is predicated on the ability
of the acetabulum and proximal femur to re-
medel. Hip dislocation is often accompanied by
increased femoral anteversion and anterolater-
al acetabular deficiency. These secondary
skeletal deformities may prevent continued hip
reduction or preclude biological joint remodel-
ling after successful reduction. Depending on
the predominant pathoanatomy, a secondary
surgical procedure, such as femoral derotation

varus osteotomy or pelvic osteotomy, may be

required to facilitate hip reduction and correct
residual acetabular dysplasia. In children less
than 4 or 5 years of age, good radiological
results have been reported after a secondary
procedure"®?” However, a secondary proce-
dure remains controversial in older children
(school-children), due especially to the possibil-
ity of overtreatment and the reliability of good
results. Here, we have reviewed the results
from Pemberton osteotomy and/or femoral
varus osteotomy in the treatment of develop-

mental hip in patients 6-12 years of age.

Key words : developmental dysplasia of the hip GEXKMEMRBIFINIF) , residual subluxation GEFEHEF) , school child
(%3), Pemberton osteotomy (-~ > /¥— k > EHYID ), varus osteotomy (NK B Y1 D i)
EERE C T 812-8582 MMITHEREXED 3-1-1 MMKFRFREZAVFREHEREAR FOKS E55(092)642-5486
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Fig.1 Preoperative and final Severin’s grouping of

all cases

Materials and Methods

From January 1975 to December 1989, 38 hip
joints of 36 patients aged from 6 to 12 years
who had residual subluxation or acetabular
dysplasia underwent femoral derotation varus
osteotomy (DVO) from 1975 to 1979, Pemberton
pericapsular osteotomy from 1980 for mild or
moderate dysplasia or coxa plana, or both since
1980 for moderate or severe dysplasia without
coxa plana as a secondary procedure at the
Department of Orthopaedic Surgery, Kyushu
University Hospital. In this study, 7 patients
were lost in follow-up before skeletal maturity
of the hip joint or data(clinical records and X-
ray films) were insufficient to be included into
this study. This left 31 hip joints of 29 patients
study (follow-up rate :
84%) ; 6 DVO, 9 Pemberton, and 16 combined

procedure, involving 25 girls and 4 boys. The

available for this

mean age at operation was 7.5 years(6.0 to

11.3)for DVO, 9.2 years(6.3 to 12.5) for Pem-

berton, and 9.8 years(6.3 to 12.5)for the com-
bined procedure. The mean age at the most
recent follow-up was 19.2 years(with range
from 12 to 26 years), and all hip joints had
reached skeletal maturity.

included

The rediological assessment

166

Severin’s classification, head deformity (severe,
mild, or none), Wiberg center-edge (CE)angle,
Sharp’s acetabular angle, and loss of joint space
(osteoarthritis). At the most recent follow-up,
the hip joint pain was assessed, and any reoper-

ation having been done were recorded.
Results

The Severin’s classification at surgery and at
most recent follow-up are shown in Fig. 1. Most
cases showed improvement, but only 6 hip
joints were judged to be in Severin’s group [ or
II, generally thought to be good results ; while
11 hips were moderately (group IVa) or severely
(IVb) subluxated. This means that most cases
were at risk to secondary osteoarthritis : 10
hips had mild or moderate pain at the most
recent follow-up, with 3 showing apparent loss
of joint space on X-ray. Three had undergone a
reoperation--two acetabular transposition
osteotomy and one femoral varus osteotomy--
due to persistent hip pain(Table 1).

The radiological measurements of CE angle
and Sharp’s Angle are shown in Table 1. Mean
increases in CE angle from preoparative to
most recent X-ray was 14.2 degrees for DVO,
20.6 for Pemberton, and 19.3 for the combined
procedure. The mean decrease in Sharp’s Angle
was 6.6, 14.4, and 11.2 degrees, respectively.
The Pemberton osteotomy and the combined
procedure considerably increased the CE angle
and decreased Sharp’s Angle immediately, i. e.
showed primary improvement, but secondary
improvement due to remodelling stimulated by
redirecting force on the acetabulum did not
always prove successful, with some hip joints
deteriorating in concentricity and in acetabular
coverage. There was no statistical correlation

between improved radiological measurement



Table 1. Data on 29 Patients (31 hips)
Before surgery After surgery Final follow-up
Patient  Gender Side Reduction Procedure Age at Head CE Sharp's CE Sharp’s ) ) CE Sharp’s
surgery  Severin . Age Severin Comment
deformity angle Angle angle Angle angle Angle

il M R Open DVO 6Y 0M i = —8 55 =10 55 21 11 15 45  reoperation
2 F 13 Open DVO 6Y 2M 1l - —& 50 0 50 24 111 5! 45 pain

3 F L Open DVO 6Y 3M 11 - —13 56 —13 56 18 1 15 45

4 F L Open DVO 6Y 4M IVb + —4 56 -6 56 23 11 18 50

5 F L Manual DVO 9Y 1M 11 = —3 55 -1 54 26 [Va 0 49

6 F R Pavlik DVO ny 3M IVa b 16 48 15 48 14 11 12 46

7 F R Pavlik  Pemberton 6Y 3M IVb - -5 60 35 44 16 Ia 48 35

8 F R Manual Pemberton 6Y 7M 11 = —1 56 10 46 14 | 17 45  pain

9 F R Manual Pemberton 6Y 8M 1 + = | 56 20 42 15 Va 6 48 pain

10 T R Open Pemberton 8Y 4M 111 1] 54 8 51 17 la 29 35

11 M L Pavlik  Pemberton 9Y IM [Vb + ~1 52 11 39 21 IVb —=10 47 OA, pain
12 F 1= Pavlik  Pemberton 10Y 7M  IVb + =3 53 12 41 21 111 = 39

13 F 5 Open Pemberton 10Y 9M  [Va + | 48 27 27 16 ITa 30 23

F R Open Pemberton 12Y 5M  IVa + { 43 19 35 16 IVa 8 40

14 F L Open Pemberton 12Y 2M IVh + —1F 55 13 39 17 [Va 9 35 pain

15 F R Open Combined 6Y 4M Vb =3 -8 55 0 48 24 IVa 16 42 pain

16 F R Open Combined 6Y 8M IVh + —8 56 19 42 19 b 25 44  pain

F & Open Combined 6Y 10M IVbh + 13 57 7 49 19 11} 9 50  pain

17 F R Open Combined 7Y 9M  [Vh + —8 58 13 45 24 ITh 20 44 reoperation
18 F L Manual  Combined 8Y 5M IVb - -7 63 10 55 16 1l 15 46

19 E R Open Combined  9Y 1M  1IVh + —16 54 5 46 24 i 3 45  pain
20 F R Open Combined  9Y 5M IVb + —1n 60 3 52 24 1 0 50
21 F L Manual Combined 9Y 8M v + -8 56 8 41 23 IVb 8 41 reoperatien
22 M I Manual ~ Combined 9Y I0M [Vb + -1 64 17 45 14 [Va 0 47
23 E L Manual  Combined 10Y 7M  IVa + 4 50 16 45 12 111 10 45
24 F R Open Combined 10Y 8M A% + —48 58 —13 53 18 Vb —20 53  OA
25 F R Open Combined 12Y 3M IVb = —4 56 18 47 5 1la 30 38
26 F R Open Combined 2Y 5M IVb — — 10 52 0 40 26 Vb -12 49  OA, pain
27 M I Manual  Combined 12Y 6M  [Vb + = 53 5 48 14 IVa 14 45
28 F = Open Combined 12Y 6M  IVb = -9 57 20 45 15 111 1 42
29 E R Manual  Combined 12Y 6M [Va = 0 51 15 4] 17 111 15 40

DVO : derotation varus osteotomy Head deformity :

and age at surgery.

Thirteen hip joints had severe and 7 had mild
deformity of the femoral head due to avascular
necresis. Statistical analysis using the chi-
square test showed no significant correlation
between preoperative head deformity and final

radiological results.
Discussion

A rational approach to the management of
residual subluxation and dysplasia of the hip
requires both an understanding of anticipated
hip joint development in response to reduction
of the femoral head and a knowledge of the
remodelling potential of the acetabulum and

proximal femur as the child grows. Develop-

+ | severe, + , mild, —

. none OA : loss of joint space

ment of a normal joint following redirectional
osteotomy such as DVO of the proximal femur
is predicated on the ability of the acetabulum to
remodel. Acetabular correction is indirect. The
potential for improvement depends on the
amount of acetabular growth remaining. It is
generally recognized that remodelling of the
acetabulum is most predictable in children
younger than 4 years of age, and far less reli-
able thereafter. Our most recent results in
Severin’s grading were unsatisfactory, and we
concluded that femoral osteotomy alone may
not be indicated in older children.

Osteotomy of the pelvis represents a more
direct approach to acetabular dysplasia, and

has been well recognized as a promising proce-
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Fig.2 Patient 28 underwent Pemberton osteotomy

combined with derotation varus osteotomy at
12.5 years old

. Preoperative radiograph, Severin’s group IVb

with a spherical femoral head

. At six weeks after the combined operation, reduc-

tion was concentric and the acetabular coverage
was acceptable

» At the most recent follow-up 15 years old, concen-

tric reduction was maintained, but the acetabular
coverage was no longer satisfactory (Severin III)

Fig.4 Patient 4 underwent derotation varus oste-

otomy (DVO)

: Preoperative radiograh showing clear flattening
of the medial side of the epiphysis, subluxation,
and acetabular dysplasia

: At two months after DVO

o At 12 years after DVO, the patient’s femoral head

a

was concentric and spherical, despite acetabular
dysplasia. This was a good indication for recon-
structive pelvic osteotomy, if symptomatic

dure for younger children?®?. In older children,

however, its indication is controversial®®.
There are two important problems in the indi-
cation of a secondary procedure in older chil-

dren. The first problem concerns the uncer-
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Fig. 3 Serial radiographs of a case of development:

dysplasia of the hip. The patient underwent derot:
tion varus osteotomy at 2 years old

a . At 4 years old, the femoral head was concentric an
showed no apparent deformity, while the acetabulur
was dysplastic.

b : At 6 years old, subluxation and coxa valga appeare

c At 8 years old, flattening of the medial side of ep
physis was clear, in addition to subluxation and cox
valga

d : At the most recent follow-up at 19 years old, th

patient’s femoral head was highly deformed wit
flattening and inclination of the weight-bearing su

face

Fig.5 Serial radiographs of Patient 19

a : Preoperative radiograph showing clear super-
omedial flattening of the femoral head

b : On the day of the combined procedure, concentric
reduction with acceptable acetabular coverage of
the femoral head

¢ : Acetabular dysplasia remained with a spherical

femoral head

tainty of the long-term outcome. In our study,
only 6 hip joints(19%) were judged to be in
Severin’s group I or II, and the rest showed
hips (45%) with
dysplasia(group III), and 11(35%)subluxated

poor results--14 acetabular



(group IV). These had a high risk to secondary
osteoarthritis, and 10(32%) presented pain. In
addition, 3 had already received reoperation
due to persistent hip pain. This means that a
secondary procedure did not prevent secondary
osteoarthritis in most cases. Some authors have
reported good results froim a secondary proce-
dure such as Pemberton osteotomy for subluxa-
tion in older children, but the disease severity
reported seems to have been milder than in our
cases. This relates to the second problem of
overtreatment. [waya et al*. reviewed the natu-
ral course of 159 hip joints, and reported the
difficulty of predicting the radiological progno-
sis at childhood using X -ray measurements, and
pointed out the danger of overtreatment.

When we discuss the indication for a secon-
dary procedure, it is important to consider the
good results obtained by pelvic reconstructive
osteotomy such as rotational acetabular
osteotomy® and transpositional osteotomy of
the acetabulum® for early-stage osteoarthritis
in adolescents or young adults. Better results
have been reported when the femoral head was
not deformed. From this view point, preoper-
ative X-ray of all cases were reviewed again.
Many cases underwent the combined procedure
at 10 to 12 years of age, without sufficient
acetabular coverage. The most recent findings
were rated as Severin’s group Il or IV(Fig. 2).
We do not think these cases had presented a
good indication for Pemberton or femoral
varus osteotomy, because they could have been
more reliably treated with pelvic reconstructive
osteotomy if necessary.

Some children need a secondary procedure,
although most cases have no indication for
surgery. A 19-year-old man was followed con-

servatively after DVO at the age of 2 years (Fig.

3). Subluxation and coxa valga appeared when
he was between 4 and 6 years old, and became
exacerbated thereafter. His femoral head
became nonspherical, and this deformity made
it difficult to obtain congruent articulation by
pelvic reconstructive osteotomy. To prevent
this deformity and severe coxa valga, concen-
tric and stable articulation must be achieved by
femoral osteotomy and/or innominate
osteotomy at the age when these changes occur.
Patients 4 and 19 were examples of successful
prevention of head deformity(Figs. 4, 5).

A case in which the femoral head articulates
with the secondary acetabulum (Severin's group
V)is another indication for a secondary proce-
dure in older children, for it is quite difficult for
any hip surgeon to reduce an adult group V hip
joint concentrically to the true acetabulum and
to stabilize it by sufficient acetabular coverage
of the femoral head. In these cases, open reduc-
tion should be combined to achieve concentric
reduction.

From these results, we concluded that resid-
ual hip subluxation and acetabular dysplasia in
children of school age should best be followed
up conservatively until skeletal maturity,
except for cases with progressive subluxation

and coxa valga and Severin’s group V cases.
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Bilateral Humeral Lengthening in Patients with Achondroplasia

Naoya Kashiwagi, M. D, et al.
Department of Orthopaedic Surgery, Shiga Medical Center for Children

Fourteen humeri in seven patients with achondroplasia or hypochondroplasia were length-
ened bilaterally by the Ilizarov method. There were five boys and two girls aged from 6 years
11 months to 17 years 6 months (mean, 12 years one month) . The follow-up period was from one
month to 1 year 7 months. The mean amount of lengthening was 7.1 cm. For all but the two
patients with radial nerve palsy, lengthening was by 8 cm or more. The mean period in the
fixator was 200 days and the mean healing index was 30.4 days/cm. Complications were
breakage of three half-pins in two patients, two shoulder dislocations in one patient, and two
cases of transient radial nerve palsy. Two half-pins in one patient required pin revision and one
patient underwent radial nerve decompression. The shoulder joints tended to stabilize as the
lengthening proceeded even when preoperative instabhility had been detected, and the shoulder
being unstable did not preclude humeral lengthening.
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Long-term Follow-up of Salter Innominate Osteotomy for
Residual Subluxation of the Hip Joint in Patients Six Years Old or More

Shinichi Satsuma, M. D., et al.

Division of Orthopaedic Surgery, Kobe Children’s Hospital

We reviewed 14 hips treated for residual subluxation after congenital dislocation of the hip
by Salter innominate osteotomy when the patients, all girls, were at least 6 years old. The mean
age at the time of the operation was 7.9 years(range, 6.1 to 10.2). Patients were followed up
for between 4.1 and 17.0 years(mean, 7.9), and were at least 14 years old at the final visit. For
the final evaluation, the Japanese Orthopedic Association(JOA)score was used for the clinical
results and Severin’s criteria were used for radiographic results. Ten of the 14 hips were given
the highest JOA score. Radiographical results showed seven hips to be in group I, four hips to
be in group II, and two hips to be in group Il : one hip treated by a revised operation 6 years
after the first operation was excluded from this evaluation. In two hips with poor results both
clinically and radiographically, there were preoperative epiphyseal deformities and eccentric
reduction in the femoral head. One more important factor in the results was displacement of the
distal fragment after the osteotomy. If there are no epiphyseal deformities and there is concen-
tric reduction in the femoral head preoperatively, and if displacement of the distal fragment
after salter innominate osteotomy is appropriate, results in patients six years old or more at the
time of the operation should be gooc.
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Radiological Evaluation of Bilateral Perthes’ Disease

Yoshimi Asagai, M. D,, et al.
Division of Orthopaedic Surgery, Shinano Handicapped Children’s Hospital

Of our 128 patients with Perthes’ disease, 15(12%) patients had bilateral symptoms. At the
first visit, six of the patients had not been treated before and 13 of the patients had bilateral
onset. By the Catterall classification, the extent of degeneration was either type Il or [V. The
disease had bilateral symmetry in eight of the 13 patients. Just before the onset of disease in the
delayed side in three patients, the initial side was treated with a Thomas apparatus (ischial
seat)for two patients and Snyder’s sling after an operation in one patient. The 12 other patients
were not treated before onset in the delayed side. No relationship was found bhetween the
method used to treat the initial side and the onset of disease in the delayed side. In two patients,
in whom the initial symptomatic side was not treated, and in which an abduction weight bearing
brace was used to prevent deforimity in the delayed side during the sclerotic stage, platymeric
changes of the femoral head were mild on the delayed side. Bilateral symptoms can take up to
3 years 5 months to appear, so findings by imagnetic resonance iimaging when only one side is
affected may suggest what the risk period for the femoral head of the other affected side is.
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Evaluation of Ambulatory Status of Patients with Spastic

Diplegia Arising from Cerebral Palsy

Atsuko Okawa, M. D, et al.
Bobath Memorial Hospital

Between 1994 and 1996, 62 patients with spastic diplegia were treated to improve ambulatory
status. Before the opertation, 11 patients could not stand, 30 patients could stand only with
support, 13 patients walked with a walker, and 8 patients walked with crutches . none walked
without support. Hip and knee flexor muscles were released in 55 patients and the other 7
patients were operated on for equinus deformities. The mean age at the time of the operation
was b years. At the final follow-up, in 1998, 7 patients stood with support, 22 walked with a
walker, 21 walked with crutches, and 10 walked without support ; 2 patients lost to follow-up.
Of the 21 who could walk before the operation, 17 improved by one grade. Those unable to walk
before the operation were able to stand with support or to walk with support at follow up. The
different degree of improvement may have arisen from different severities of the paralysis. We
therefore examined locomotor status before the operation as an indicator of this severity. The
categories were being able to roll over, creep, bunny hop, crawl, advance kneeling, and walk
independently. Preoperative locomotor status and final ambulatory status were related. We
concluded that preoperative locomotor status is useful for prediction of the likeliness of

treatment improving ambulatory status.
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Menkes’ Kinky Hair Syndrome Combined with Multiple Fractures :
A Case Report

Yasunari Hioki, M. D.

Department of Rehabilitation, Mie National Hospital

A case of Menkes’ kinky hair syndrome combined with four sites of fracture is reported. The
syndrome is a rare X-linked recessive disorder of copper transport in which patients have white

skin and kinky hair.

The patient was a 2-year-old boy. The fractures could not be explained by trauma. After
conservative therapy with immobilization in a plaster cast, bone healing was satisfactory. The
disorder may be characterized by excessive bone formation after fracture, especially in associa-

tion with a large hematoma.
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Conservative Treatment of Perthes’ Disease in Older Children

Masaki Tomatsuri, M. D, et al.
Hyogo Nojigiku Medical Center for Disabled Children

We analyzed the outcome of conservative treatment for Perthes’ disease in 62 children at
least 9 years old at onset. At the time of healing, 35 of the 62 hips(56%)were in Stulberg class
III or IV. Of the 31 hips in Herring group B with Catterall group III involvement, 17(55%) had
good results, but only 1(10%)of the 10 hips in Herring group C had good results. With the
exception of the hips in Herring group C or Catterall group IV, results of conservative treatment
in older children were satisfactory. One patient who was 13 years of age at the time of onset had
necrosis of the weight-bearing region of the femoral head. Three years later, it was not bhe
remolded, probably because of the lack of growth potential at this age. Such a case should be
in a special category : that of such as idiopathic bone necrosis of the femoral head in adults
with typical Perthes’ disease.
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Evaluation of the Lateralization of the Hip Joint in Children with Cerebral
Palsy by Ultrasonography

Takeshi Miyaji, M. D, et al.

Kojika-en, Kochi Prefectural Institute for Handicapped Children

Dislocation of the hip in children with cerebral palsy seems to involve factors such as muscle
imbalance. Among the various factors, we think that hamstring muscles are particularly
imptortant. However, dynamic evaluations of the effects of these muscles on dislocation have
not been reported. We examined the movement of the femoral head in 29 children with cerebral
palsy by ultrasonography. In the lateral position, when the hamstring muscles were gradually
stretched from the initial position with the hip and knee both flexed 90° to the final position with
the hip flexed 90° and the knee fully extended, in 47 hips, the femoral head moved laterally. In
these cases, lateral deflection probably occurred because of contracture of the hamstring
muscles. Ultrasonography is a useful method for demonstrating, in real time, the movement of

the femoral head.
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Incidence of Congenital Dislocation of the Hip of infants in
Hachinohe City

Toshibumi Morishima, M. D., et al.

Department of Orthopedic Surgery, Hamanasugakuen Handicapped Children’s Hospital

In Hachinohe City, starting in 1978, three-month-old infants are, as a rule, screened for
congenital dislocation of the hip at a central municipal facility and those needing further
examination and treatment are referred to orthopedic clinics in the city. Analysis of data
gathered between 1988 and 1995 showed that during this 8-years period, the mean annual
percentage of all infants born in the city who were screened at the municipal center was 88.1%
(range for different years, 86.9%-94.6%). The mean annual incidence of congenital dislocation
of the hip was 0.28% (range, 0.14%-0.42%), when subluxation was included, the mean was
0.46%(0.22%-0.67%). The mean percentage of infants treated with a Pavlik harness was
0.51%1(0.26%-0.85%). The X-ray films of all 86 subjects with dislocation and the 31 subjects
with acetabular dysplasia were examined for Yamamuro distances a, b, and for the a-angle of
the acetabulum. Means of all three of these values were significantly different in the two groups
(Z test, p<0.05). When subjects with subluxation were included in the group of patients with
dislocation, and also when their results were examined separately, difference with the subjects
with dysplasia were not significant. All patients with abnormal measurements found on X-ray
films had been found to have congenital dislocation of the hip. However, almost one-third of
the patients with dislocation or subluxation had normal value on X-ray films.
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Subluxation in Congenital Dislocation of the Hip in Schoolchildren.

Long-term Results of Pemberton’s Osteotomy for Residual

Hideyo Fujii, M. D,, et al.

Departiment of Orthopaedic Surgery, Yokohama Minami Kyosai Hospital

To identify the effects of Pemberton’s osteotomy done for residual subluxation in congenital
dislocation of the hip in schoolchildren aged 7 years or more, we examined long-term results.
There were 23 patients (25 joints). The mean age at the time of the operation was 8 years and
11 months(range, 7 to 12 years)and the mean age at follow-up was 14 years(range, 5 to 22
years). The initial treatment was a Pavlik harness for 7 joints, other kinds of closed reduction
for 11 joints, and open reduction for 7 joints. The procedure used was Pemberton’s osteotomy
alone for 16 joints, and Pemberton’s osteotomy with derotation-varization osteotomy for the
other 9 joints. The final Severin classification was group [ for 9 joints, group II for 7 joints,
group III for 9 joints. Results were excellent(the classification was of group I or II)for 16
(64%)joints. Postoperative secondary acetabular repair was poor in patients at least 7 years
old, so it is necessary to select patients with care.
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Posterior Pillar Classification of Perthes Disease

Hirofumi Akazawa, M. D, et al.

Ehime Disabled Children’s Hospital

[t is difficult to decide the Catterall classification for patients with Perthes disease in the
early stage. Herring’s classification is easier to use in the early stage, although in our 20
patients with 20 affectecl hips classified as being in Herring group B, the outcome was not
relatecl to the grouping. We added a classification of posterior pillars with the hip in the frog-
leg position to three groups otherwise grouped as by the Herring classifications. All patients
were treated by a non-weight-bearing method. Thirty-three affected hips in 33 patients with
radiographic follow-up to 10 years or more were reviewed, and the outcome was evaluated by
the Stulberg method. The mean age at follow-up was 18 years(range, 14.2 to 26.9 years).
Thirteen hips were in Catterall group 2, 18were in group 3, and two were in group 4. Twenty
five of the 33 hips were in Stulberg class 1 or 2(with good results). Nine hips were in Herring
group A, 20 hips were in group I3, and four were in group C. Eleven hips were in our group A
with the posterior pillar classification, 16 were in group B, and six were in group C. Group A,
with a lateral or posterior pillar had good results without exception. In group C, the five of the
heads had become aspherical. However, in group I3, some results were good and some were
poor. When the lateral and posterior pillars are considered in classification, results can be
predicted more accurately rather than when only the lateral pillars are considered.
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Anatomical Examination of Sternocleidomastoid Muscle

Satoru Ueno, M. D,, et al.
Department of Orthopaedic Surgery, School of Medicine, Toho University

Injury of the accessory nerve may be the cause of congenital torticollis muscularis. We
exploved this possibility by identifying morphological features of the sternocleidomastoid
muscle and the route of the accessory nerve in this study of 27 cadavers. At the site of origin
of the sternocleidomastoid muscle, the rami sternales separated from the rami clavicularis by
bifurcation in 11 subjects, but were continuous in 43 subjects. The rami sternales became
tendinous in all subjects, but the rami clavicularis were devided to two groups : those turned to
tendinous (20 subjects) and those turned to non-tendinous (34 subjects). The accessory nerve ran
through the bifurcation of the sternocleidomastoid muscle in 22 cadavers, but it bypassed the
rami sternales and branched off into the muscle in the other 32 subjects.

If the accessory nerve is involved in congenital torticollis muscularis, the nerve should run
through the bifurcation and both the rami sternales and rami clavicularis should become
tendinous and separate from each other. Our results showed that this is not the case.
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Pediatric Case of Acute Osteomyelitis in the Early Stage with a Wide
Subperiosteal Abscess Detected by Magnetic Resonance Imaging

Eirou Enomoto, M. D.

Division of Orthopaedic Surgery, Takeda Hospital

Acute osteomyelitis is a musculoskeletal infection that, if diagnosed early, can be cured with
antibiotics or surgical drainage. Delayed or inadequate treatment often requires long-term
therapy and may cause bone or joint deformity, especially in children. Radiographs usually
show normal findings in the early stages of this disease. Bone scans are sensitive but not
specific. We treated a case of acute osteomyelitis of the fibula with a wide subperiosteal abscess
in the early stage in an eight-year-old boy. The magnetic resonance imaging was useful in
detection and evaluation of acute osteomyelitis in the early stage.
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Functional Treatment with a Dynamic Splint for Severe

Congenital Clubfeet

Kohei Fukuhara, M. D.

Department of orthopaedics, Mazcla Flospital.

A new kind of dynamic splint was used at this hospital for the functional treatment of

congenital clubfeet. Twenty-two severe clubfeet on 15

patients were reviewed clinically and

roentgenographically by lizuka’s scoring system between 1991 and 1998. Twelve feet had a
toeing-in gait. Calf muscle of 10 legs was atrophiecl. Only one patient complainted of foot pain
when walking long distantces. Overall, result of 15 feet (68%) were rated excellent or good, and
results of seven feet(329%)rated fair or poor. These results suggest that this functional treat-
ment for severe clulbfeet was useful in terms of correction of the deformity and the clinical

outcome.
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Anterior Approach in Ultrasonographic Examination of Infant Hips

Mototsugu Sugi, M. D., et al.
Department of Orthopedic Surgery, Tsuzumigaura Handicapped Children’s Hospital

The Clinical use of the anterior approach during ultrasound examination of the infant hips
was studied. There were 215 patients aged from zero to 7months : clinically and radiologically
44 had unilateral dislocation of the hip and one had bilateral dislocation of the hip and 170 had
acetabular dysplasia or restricted range of motion of the hip joint or both. The distance hetween
the pubic bone and the proximal encl of the metaphysis of the femur was measurecl. The distance
measured in dislocated hips was from 8 to 16 mm(mean, 11 mm) and in the other hips was from
3 to 10 mm(mean, 5 mm). In all patients with unilaterally dislocatec hips, this distance in the
dislocated hip was at least 3 mm more than the distance on the contralateral side. In 44 of the
46 dislocated hips, the ring line was not visible, but after reduction, this ring appeared inside of
the femur in all hips. The cistance between the pubic bone and femur and the ring line were
important landmarks on the image. The anterior approach was a useful method for diagnosis
of dislocation of the hip joint.
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FERFIC P<0.05 TEEEZFAD %73, MERFRIIE
EEROEMmoN. ThenZ e kb, ST
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SERBML TWAERICEZ S 5. HEEIIRE I
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DI D Z > T 500, SHIRT*ET S
EFEZTWS, LlEom<, HELDFHAIL 2E
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1) EEARERER T UMER L D EHL
e HEEH AL, EHOEE(LERALT.

2) HRERF L BEIRRRCFHAIL, BEARRF IS RAERE
FOEERMMET LIz, BYORERE I EEROME
WZARBE Y 5.

3) HEEEOFHH L L TRREEROEORE S &
RBBEMTH 5.

X Rk

1) Hilgevoord AAJ, Koelmann JHTM, Bour L]
et al. : Normalization of soleus H-reflex
recruitment curves in controls and a popula-
tion of spastic patients. Electroenceph. clin
Neurophysiol 93 : 202-208, 1993.

2) Leonard CT., Moritani T : Deficit in recipro-
cal inhibition of children with cerebral palsy
as revealed by H-reflex testing. Develop-
mental Medicine and Neeuroligy 32 :974-
984, 1990.

3) Toft E, Singjeer T : H-reflex changes during
contractions of the ankle extensor in spastic
patients . ACTA Neurol Scand 88 : 327-333,
1993.

4) Panizza M. Lelli S. Hallett M et al : H-reflex
recovery curve and reciprocal inhibition of
H-reflex in different kinds of dystonia. Neu-
rology 40 : 824-828, 1990.



H-Reflexes of the Gastrocnemius Muscle of Patients with Cerebral Palsy

Sadaaki Yata, M. D, et al.

Division of Rehabilitation, Hoshigaoka Koseinenkin Hospital

H-reflexes of the gastrocnemius muscle were studied in 32 patients with spasticcerebral
palsy. Patients were aged 4 years 6 months to 19 years 2 months. Seven had quadriplegia, 16 had
diplegia, and nine had hemiplegia. The results were obtained when the patients were awake and
asleep were compared. The conditioning stimulation was followed with current for 50, 80, 100,
150, 200, or 500 msec, by testing stimulation, and each measurment was done a total of five
repeated 5 times. The amplitude of the H wave after the test stimulation divided by the H wave
after the conditioning stimulation was calculated as a percentage. The sum of the six percent-
ages with subjects awake divided by the sum with subjects asleep 0.4 to 0.5 in all three groups.
However there were different eac palsy type. But, variation of total of 6 ratios at awake
inclined to have correlation to motor function. From these findings, an H-reflex measurement
at awake state was useful for evaluation of motor function of spastic cerebral palsy patients.
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B B T AT B Snyder sling & U Pogo stick I & 2 Rfaf 2k Bk DG FERAE
KOLTHRE L. SEULRBBRE SN 380 RELRE Lz, BB Catterall 57D
group 11374, 11453 %, A 33BERUIVHS 4 R TH -7z, Stulberg FFAMiE class [ 2359 18, 11
MORE M 160, IVHSAE, V1B TH-7. FIEFEN & head-at-risk sign @ 2 D DR F3
TR FZEL TBD, 8 U LEFRED 13 A& 9 &A3 Stulberg i T class IIEATF, % 7 head-
at-risk sign 23 2 AL LR SNI3HFE D 14 B 13 &S class NILT TH - 72, FEFRKD contain-
ment FEDHE & LK T 2 EKEN S - TBD, HKRICB T2 RAERFLORAVBHS »IC &

ni.

lELIc

RV T AROIERIE, BEEORE RED T
CIREYMOERE Y BN EENEE R ERTE
7293, IRLETIE containment BIEPDI EFR & 72>
Tw3, BRHIBOL TRV T AR T 205:7F
HI¥EEE & LT 1967 £ & D Snyder sling”ic L 2%
ik, 1982 &£ & 0 Pogo stick®iz & % SM s
BEEMTL TS, RERTERERETH
% Atlanta brace Ik ONEREBL TE TS &
B, BRHCBIT D LT AT 2 AR AR
EDRIBIZ DWW TIRA LD THRET 5.

MRS L UHE

R, YHENC T 1966~1991 £ £ T Snyder
sling ¥ 7213 Pogo stick & & 2 fafar ik CIRTEN
WRE S h, 5 FEL ERBERE X/ 385140 B
&L BaRBIze Bl HE22 R, AR 148,

MfEl 2 5 4 B¢ T I > 7o, HEE FAERFF i I3 F 1 6
RIDLHQCES»A~ILKE 3 »H), BEFEE
RIS 10 FE 5 B G F~25F 11 »nA), &K
RERFFI I TR 6 2 A (115K 7 5 A~31
10 2 R) THh o7z, WEEIEMEGIEIL Snyder
sling 16 i%, Pogo stick 24 2 TdH - 7z,

BEFIOEEE R T 272012, FBadEho i
BRET X 1% & W12 KRR, Catterall 537487,
Herring @ lateral pillar 43 389 & Of head-at
risk-sign OB REIC DOV THET Lz, RRFER
12 X 1% 6 Stulberg 7M™, ERKRAIC (R
ERCAIBIBUC OV THRAT L7, & - REFHA]
DEAEIZ DOV THERA & INZ 7.

R

Catterall 78D group I &7 <, 1123 3 A%, 1II
W IBBRIVI 4 B TH -7z, group IIl, IVH3£
ARD 92 5% % DTz (FR]).

Key words : Perthes’ disease (~)L7 &), conservative treatment ((R¥EHI#E1E), non-weight bearing brace ({7

#*H)

RS 0 T 700-8558 LR RILTHEEAAT 2-5-1 FMILKRFEEAE 5K . EF5(086)235-7273
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=L =2 & 3. Catterall 5748 & Stulburg FF1iff
Catterall 5 Stulberg 5 Stulberg
I 0K I 9 I II Il IV V total
I 3 I 6/ Catterall
Ju
B T
v 1B 11 1 2 0 0 o 3
I 8 6 15 3 1 33
v 0 1 1 2 0 4
total 9 9 16 5 un 40
% 4. Lateral pillar & Stulberg FHff % 5. Head at risk sign ®IEH# & Stul-
Stulberg berg FFfifl
[ I u v v Stulberg
Lateral pillar I I 1 IV V total
A 4 3 2.0 0 Head at risk
B 5 6 10 1 0 0 6 2 2 0 0 10
C 0 0 4 4 1 1 3 6 5020 0 16
2 0 1 2
3 0 0 1 1 0 2
4 0 0 1 0 0 1
5 0 0 0 0 0 0
total 9 9 16 5 1 40

AR THERE X #RR D Stulberg FEMiTI, class
[ 239 %, 11A59R%, III»316R%, IVHS5A%, V23

1ETHY, class I, HERBERFH T % &
BRI g Fhrz (R 2).

2 EBID Catterall 4 D Stulberg 71l & D
Bf% %=/~ L7243, Catterall 548D group [1TiE 3
Bl RIFTH > DWxF L, group IVT
I RFFNIE 4 Bp 1R TH D, BHETRAIHS
%oz, group I DWW TiE, Stulberg FEAMD
class IIl, IV, V &7 o 704 33 ferh 19 R &
Nz (& 3).

Lateral pillar 23#8 & Stulberg i & DR T
b ATIMAIOEEEEF L WVIE EFERVBEHLEVLD
BRTH-72(F4).

Head-at-risk sign OB RIBMERIE, Gage's
sign 3, lateral calcification 10, diffuse
metaphyseal change 235, subluxation 7,
horizontal growth plate 5 Bl TH -7, BHHEE
# & Stulberg FHMl OB Tid, HEHDS 0 721
LED b DT 26 Bth 17 % (65.3%) D3Rk & R 4F
THH 2L ED L DI 14 B 13 A& (92.9%) 43
BAET R ToH - 72 (K 5).

FAERFFERD & Stulberg fHMDBHR T, 5mKLL

TORERMIEED b OB R TH 2 IEAHFE
oA, Class IV, V EHIELERD 278D
Sz, —A, S LEOSEBAEEL - DL, 13
B 9 BEDIHET R CTd - 72 (R 6).

HIZRHR IR R WS 4 B, SEIEHADS 16 A%,
WRALEADS 20 B, EIEIAS 0 R TH 572 (R 7). 2
LoD H B, Catterall 434812 T group D FEH]
BRI OWTLHE 21T o /. WIEAHTIE 4 fep
A RE R, M T 14K P10E
(71.4%), WA TI1E 15 B 9 A% (60.09%) D3Rk AE
TRTH-oI.

M9, EEEERITIE Snyder sling TiE 16 A& 9
f&#3, %7 Pogo stick Tid 24 f&th 14 B H3REET
RTh-oi:.

EGIRE

fE BI1: AT AR, WM, 45k 4 »HRR
fiE. Snyder sling 1 T 17 » BB O o far ik % % 17
o, WIZREEIIIEIEI T H > /2. Catterall 088
& group IV T head-at-risk sign i 2 @728 lat-
eral pillar 58T & type C TH - 72, 20 i iE
ZERFIZ 13 Stulberg FFAffiid class [V T A B iR,
HEZ*DOMELEBEHESLBELEEbNS
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£ 6. FAEFEMR & Stulberg 7 x 7. ¥IZHEEIHE Stulberg FH

Stu]berg“ -\‘\ Stulberg
|1 11 m Iv VvV total \ I I 0l IV V total
il . f7 4 B
~5y 8 2 4 1 1 16 T 2 2 0 0 0 4
6~T7y 1 3 7 0 0 11 I 3 3 8 1 16
8y~ 0 4 5 4 0 13 IR 4 4 8 4 0 20
total 9 9 16 5 1 40 &5 0 0 0 0 0 0
total 9 9 16 5 1 40 viX 1. fEH ]

ARVT AR Ttk

/

a, 4y4m b, 5ylm c. 20ylm
(E1). FHEORRESHRE L T390, SHEHOFKEIE
E B2 A~y 2 B 105 10 » AR ZORERE S SIEMLIcbDTH S,
H¥AEWIZ, Pogo stick 12T 11 » ARSI O ffapgik 5B OME Tld 2 40 B 18 B (45%) 3 Stul-
0. VIZRHRENIESEIN TH > 72, Catter- berg i class 1, [1&%>THEHHRL THE
all 23 % 1% group Il T head-at-risk sign (& 2 1/ DL FERTIX ol IBEERTIX Snyder
#R8 lateral pillar 5388 T type C TH -7z, 20 sling Ti3 16 &b 7 B% (44%5) 23, F 7z Pogo stick

R FAAERIC I Stulbelg i1 class IV, B Tix 24 B 11 B (46%) A3 class 1, [ITH D, ]
7= L AIBEEIR 2 RO 5%+ 0 R BARESLE HENCEEZIIFED S g h o 7. Catterall 12 F
EBbnz(HM2). BERET HIHRTF & LT ER & MR, TLEBIARE
A, ‘BHEHORBEEHF, head-at risk sign DA,

e ATENEHIR % H 1 T 2. H 2 13 Catterall 5348,
VT AEDIEERO HAZ, MO %R/ lateral pillar 4348, head-at-risk sign, F&HE G5,
[Ric & EOBAFEREZHIE T2 2 Lichn, ] VIR & R FAERFO Stulberg FFAMliiC T4
EETHRREAENRLONTE . {Eknoh I BEEEOR R DWW THRET L e BSREE
FHNMEFI 2 ESEEEAY R T2 2 LI L D ER i, head-at-risk sign O EFHHIIEHEAEIC L D&
FRIT 2IEENITONTEY, LEHIKRER BTz (F 6, 8). FfIZ head-at-risk sign
DEEERWLZHEVRE SN T 0D, YRIGEH D32 DL EFEELHE, 14 B 13 8% (92.9%)
FIMIZ 1 Thomas splint 12 £ D BEE1T-> T w» 73 Stulberg 5D class HA T &£ >TED, &
1203, BhRBTHEETH -7, 1967 FE LD D & D RIEFNCXT T 2 RABIEOHEIG IZ 2V & F
Synder sling, 1982 ££ & O Pogo stick # &5 — 3R 25,
ELTHEERZITHo TE . HRITO Snyder sling, FEAEFHR 12 DWW T, Ippolito 51 5 LT TO
Pogo stick MIiEIC & % iaHR A 12 D V> Tid 1994 FAER T Catterall 58I BRZ < TR TOIE
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ERNVT AR/
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a, 10y 10 m

Bl REFeAEDSR & e 8, 9L L TORAE
BlE S RCHEBEARRTH-7c & L, RIEFHHZ
ORMATHRICKE S BEb 2 Z EREALL, 72,
Grasemann 54 8 LA T DAEH T 13 B &= &
R <, RETERIEIC TlRED WL L RSB S
NIz EHEL T3, SEOKRE TR DM
ERBRICSRLALTRIE LA DL 13 9 A%
73 Stulberg dHfiD class NIA T TH O, Y &
b ZOFRICH S 2 RATFIEDBIG T2\ EF X
%(F6). L»L 5T ORFRmABEERICE
T, Stulberg D class HILA T & 7 - 72 fES
B3 14 B 6 BEER s & L7z, £tk subluxation #3
RS A ISR FER AR & VWi £H T T Stul-
berg R D class MIA T >TBH 2D LD
IIEGNC X L TRt OieREE BRE T 2L B0DH
%(F9). @ES VI EEENEERIC TARM
WL RABRE DO RNE 2 AT L, 6 mAKRIMD
EM 2P BEERFTCholc EREL TS
B3, %O TR EME DREIE & Hi IR D7
OREMBANIBERER T o TV B RT3,

Snyder sling &, ADL $IfR»3 472 4k T DA
BICHE L T 553, #EI3 B % 72 o AR RE 1
DSNERNI % & DE %4 U2 AlREME S H D, &
FlOET T 5 I T OEFET RA 6 Kb 3 A%
Bamch i E L T, FRMERBE T
BLEVBHRHETHL I EHBETHS. ELZE
FRREETH-> T OMELBBHE L RIS
LS, RIEFRTFHREABLINODCLETHDIEFE
5.

BEDOWRER, Rzt 32 HEr ok

20y 2m

b, 12y8m G .
% 8. Head-at-risk sign @B # & Stul-
berg T
\\ Stulberg
e I II Il IV V total
Head-at-risk
0 6 2 2 0 0 10
1 3 6 5 2 0 16
2 0 1 7 2 1 11
3 0 0 1 1 90 2
! 0 0 I 0 0 1
5 0 0 0 0 0 0
total 9 9 16 5 1 40

REET Sh 85 T D KO AL % R T % containment
BEANEEDLDDDOH D, ThbbEHYEEH
WA AAATRIE R 1 7z £ CREES # 1Tht
32ET, RYFBESEKEFEAOHER L
RiFeEfi#EGHE 2 L3 50DT, BROD
HiESRE SN T3, Cooperman ©213 48 &
2 % L T Newington ambulation-abduction
brace # AW TIEH LI-#R, 2D T1% D EHER
rCh-7rERELTEB D, HAIE modified
A-cast I & 2 1EHTEI 54 Bt 51 B (94% ) 3

BERIFCHoT EREL TWD. ZOVWTHAD
Hitd ADL §IRHSE8 W E, ARINESES 2

B, AR DKL LKL TE 2 » iRz DT
Hote. By B SNILLIH) ADL #IBRAS D 2x < 4
K TOIRE AL Atlanta brace % Fvs, 75%
WRIFGBHER AT EREL T 5.
SEOHRIE, s LHBELTE>TED,

Nk TORMERIEDRALHS hicie 57z, T2
bbb, SEMIEHES head-at-risk sign #3 2 DU
RO SN BHEHNIE 2 OMIGEH 7 <, ST
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£ 9. 5 BRUTDOIRERBFIED FEANRES

Stulberg | #1Z2HHEHA | Catterall | {4#%i% | head at risk sign | Lateral pillar
11 IEIEIH 11 S D, S, €
111 WA 111 P D, S C
[ b 37 ] 111 P D B
111 I 11 P L, D, § B
v WA I\ L, D C
\% e 1l P L, D C

L : lateral calcification
S subluxation

D : diffuse metaphyseal change
H : horizontal growth plate

DB fn FEAE 5] C ik F 70 BB B EZ A3 AT RE 2 AER I
WL TCOHRABIEGEGINDENEEFZ D,

TEeH

1) HRO~L T AHFBED 5 FLUEREEE
U Z I ARTFIGHR 38 3] 40 B DV THRRAET L 72,
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3) RIERFERD, head-at-risk sign @ 2 DDA
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4) 5L T O #LFAEFI T 72 REE L
DIAJHEZAERNC X L T D & Snyder sling % Pogo
stick % EDRABIKITIEREN D NE EF X
5
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Long-term Results of Legg-Calvé-Perthes’ Disease with
Conservative Treatment

Tohru Takagi, M. D., et al.

Departiment of Orthopaeclic Surgery, Okayama University Medical School

We evaluated 40 hips of 38 patients affected by Legg-Calvé-Perthes’ disease. Treatment was
conservative, with a Snyder sling whichever pogo stick. The follow-up period was 5 or more
years(mean, 6 years and 9 months). Catterall’s classification, Herring’s lateral pillars, and
head-at-risk signs were evaluatecl during the period of treatiment, and the overall results at the
final examination were assessed by Stulberg's criteria. By the Catterall classification, 3 hips
were assigned to group II, 33 hips were in group IIl, and 4 hips were in group 1V. At the final
follow-up, only 18 of the 40 hips were rated as Stulberg class I or II. The age at the first visit
and the number of head-at-risk signs were the main factors in the outcome. Result in nine of
the 13 hips treated when the patient was over 8 years old or more were poor. Two or more
head-at-risk signs were found for 14 hips ; results for 13 of these hips were poor. When the
patient was not yet 8 years old at the first visit and, when observation was adequate, the non-
weight bearing treatment may be indicated.
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Apoptosis in the Lumbar Vertebral Growth Plates of Mice
. a preliminary report

Hideki Maehara, M. D. « Shigeru Kobayashi, M. D. - Hidezo Yoshizawa, M. D.
Shuuiti Yamada, M. D. « Yoshihiko Suzuki, M. D.

Department of Orthopaedic Surgery, Fujita Health University School of Medicine, Aichi, Japan

Abstract [t hasbeenreported that apoptosis, or programmed cell death, played a role in the

active division and differentiation of proliferative chondrocytes into large hypertrophic chon-

drocytes in the growth plate. We have studied the relationship between apoptosis and cell

differentiation by examining apoptosis in growth cartilage from the lumbar vertebrae of mice,

using the terminal deoxynucleotidyl transferase(TdT)-mediated deoxyuridine triphosphate
(dUTP)nick end labelling(TUNEL)technique. DNA fragmentation was detected in chon-

drocytes from the proliferative to the hypertrophic zones of the lumbar growth plate. Apoptosis

of chondrocytes occurred prior to vascular invasion, suggesting that apoptosis induced vascular

invasion, and not vice versa.

Introduction

The concept of apoptosis as a mechanism of
cell death was first proposed by Kerr et al. in
1972%. Whereas necrosis refers to the passive
death of groups of cells caused by adverse
external stimuli, apoptosis is necessary, active,
physiological cell death that is controlled by
genes and is required for the maintenance of
homeostasis. We have studied the relationship
between apoptosis and cell differentiation by
examining apoptosis in the growth cartilage of
the lumbar vertebrae from mice using the ter-
transferase (TdT) -
mediated deoxyuridine triphosphate (dUTP)
nick end labelling (TUNEL) technique.

minal deoxynucleotidyl

Materials and methods

Four 1-week-old and four 3-week-old male
ICR mice were used. The animals were per-
fused transcardially with 494 paraformalde-
hyde, after which the lumbar vertebrae were
removed and immediately immersed in the
same fixative for 24 hours. Next, the lumbar
specimen was decalcified with 109 ethylene
diamine tetraacetic acid for 2 days, embedded
in paraffin, and sliced into 4-6 gm sections.
First, hematoxylin and eosin (H-E) stained sec-
tions were prepared and examined using light
microscopy. Next, apoptosis was examined
using the TUNEL technique, in which the 3’-
OH ends of DN A fragments were labelled with

Key words : Apoptosis(7 K b —2 ), chondrocyte (#kRE#IZ), growth plate (BFHKEM), lumbar spine (FE#),

TUNEL technique(TUNEL %)

RS © T 470-1192 EHIE BUATAHETEZE ~ 8 1-98 MBAREGEXRFERF FiEFRK  EE(0562)93-2169

RMFE FH1IFE2A1H
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Fig.1 Lumbar vertebra from a 1-week-old mouse

a : H-E stain(magnification > X50)
b I Examination of apoptosis using the TUNEL method showed TUNEL-positive chondrocytes primarily in
the proliferative and hypertrophic zones(magnification : x50)

d-UDP by reacting the specimen with TdT.
The paraffin-embedded sections were deparaf-
finized, and then deproteinized at room temper-
ature for 15 minutes using 20 xg/ml of
proteinase K(Sigma Chemical, st. Louis, MO,
USA). Subsequently labelling was performed
with an Apop Tag Kit(Oncor, Gaithersburg,
MD, USA). The sections were then treated with
an equilibration buffer at room temperature for
10 minutes. A working-strength TdT solution
containing digoxigenin-labelled d-UDP was
added and was allowed to react at 37°C for 1
hour. Then the reaction was stopped with a
working-strength stop/wash buffer, and the
sections were washed with phosphate-buffered
saline. Next, the sections were treated with
antidigoxigenin-peroxidase at room tempera-
ture for 30 minutes, the color was developed
with 0.05% diaminobenzidine, and TUNEL-

positive cells were detected using light micros-

copy.
Results

H-E staining of the lumbar vertebral sections
from 1-week-old mice showed a primary ossifi-
cation center in the middle of each vertebral

body and a growth plate around this. The

boundaries between the annulus fibrosus, the
calcified cartilage layer, and the growth plate
were indistinct. The growth plate was divided
into resting, proliferative, and hypertrophic
zones (Fig. 1-a). Most TUNEL-positive cells
were found in the proliferative to hypertrophic
zones, and were undergoing apoptosis (Fig. 1-
b). At 3 weeks of age, the contours of the inter-
vertebral discs had become distinct, and the
calcified cartilage layer between the annulus
fibrosus and growth plate was more clearly
delineated in H-E stained sections(Fig. 2-a).
There were no TUNEL-positive chondrocytes
in the annulus fibrosus or calcified cartilage
layer, but TUNEL-positive chondrocytes were
still present in the proliferative and hypertro-
phic zones. In addition, blood vessels from the
bone marrow had invaded the cartilage lacunae
in the hypertrophic zone and the region adja-
cent to the bone marrow. All of the chon-
drocytes in this region were undergoing

apoptosis(Fig. 2-b).
Discussion

There has been debate in recent years over
whether the terminal differentiation of hyper-

trophic chondrocytes and the death of these
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Fig. 2 Lumbar vertebra from a 3-week old mouse

a : H-E stain(magnification : X50)

b : Apoptosis was determined using the TUNEL method (magnification : X50)
AF :annulus fibrosus, BM : bone marrow, CC : calcified cartilage layer, GP : growth plate
HZ - hypertrophic zone, NP : nucleus pulposus, PZ : proliferative zone, RZ : resting zone

cells during endochondral ossification occured
by way of apoptosis. In a previous study of
hypertrophic rat
TUNEL method,
apoptosis in chondrocytes only at the interface
with bone. Hattori et al.® used the TUNEL

chondrocytes using the

[shizaki et al* found

method to examine growth plates in the prox-
imal tibias of 8-week-old chickens and found
that most of the hypertrophic chondrocytes
were undergoing apoptosis. However, Canced-
da et al.? suggested that some hypertrophic
chondrocytes did not undergo apoptosis but
instead differentiated into osteoblasts, a possi-
bility requiring further study. Zenmyo et al.®
demonstrated apoptosis in the hypertrophic
zone of the growth plate in the proximal tibia
of pigs using the TUNEL method, and suggest-
ed that apoptosis of degenerating chondrocytes
may play an important role in both normal and
pathological endochondral ossification. Aizawa
et al.? reported the involvement of various
cytokines in the induction and inhibition of
apoptosis in the femoral head growth plate of
rabbits. However, no previous studies have
examined apoptosis in the vertebral growth
plates, particularly whether apoptosis of hyper-

trophic chondrocytes occurred prior to vaslular

244

invasion. In the present study, we determined
apoptosis of chondrocytes in the proliferative
and hypertrophic zones immediately before
vascular invasion, indicating that chondrocyte
death occurred before the ingrowth of blood
vessels. In other words, the process of apoptosis
was programmed into growth plate chon-
drocytes and induced vascular invasion, rather

than occurring secondary to vessel ingroth.
Conclusions

1) Apoptosis was studied in the lumbar
vertebral growth plates of young mice using the
TUNEL technique.

2) Chondrocyte apoptosis was observed in
the proliferative and hypertrophic zones of the

vertebral growth plate.
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Case of Abduction Contracture of the Hip as a

Result of Tensor Fascia Lata Muscle Fibrosis

Masaki Gen, M. D., et al.

Department of Orthopaedic Surgery, Sawai Hospital

We report a patient with abduction contracture of the hip probably caused by tensor fascia
lata muscle fibrosis. The patient was a 19-year-old man. When 3 years old, he was found to
have a quadriceps contracture and was treated conservatively. When the patient was 17 years
old, abduction, flexion, and external rotation contracture of the right hip were found, and the
right lower limb was the shorter then the left, and subject to claudication. Results of Thomas’
and Ober’s tests of the right leg at admission to our hospital were positive. We treated the
patient surgically. Scar tissue with fibrosis was seen in the subcutaneous fatty tissue of the
proximal part of the right thigh in the surrounding tensor fascia lata muscle, and in the fascias
of the sartorius muscle and rectus femoris muscle. We resected the three muscles and released
the contracture. The fibrosis of the tensor fascia lata muscle probably arose after an injection
that produced adhesions caused scar formation, with the sartorius, rectus femoris, and iliotibial
band the chief causes of the abduction contracture of the hip.
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Surgical treatment for Blount’s disease

Junko Shinoda, M. D., et al.
Department of Orthopaedic Surgery, Okayama University Faculty of Medicine

The clinical and ragiographic results for ten patients with Blount’s disease who were treated
surgically and followed up to skeletal maturity were reviewed. The surgical procedures used
were wed ged osteotomy, oblique coronal osteotomy of the proximal tibia at the metaphysial-
diaphysial juncture to correct tibia vara(Rab’s osteotomy), and Ilizarov’s method. The mean
age at the time of the first operation was 6.4 years . that at follow-up was 13.4 years. We
investigated the alignment of the lower limbs of the patients from antero-posterior radiographs.
All patients had improved alignment of their lower limbs. Two patients became worse as they
grew. Rab’s osteotomy can be used for rotational cleformity. Early surgical correction of tibia

vara is important.
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Differential Diagnosis and Treatment of Pes Adductus, Congenital

Idiopathic Talipes Varus Adductus, and Talipes Equinovarus Adductus

Fumio Tatekawa, M. D., et al.
Department of Orthopaedic Surgery, Kyowa Hospital

Pes adductus(positional defomity), congenital idiopathic talipes varus adductus, and talipes
equino-varus adductus must be differentialted one another, because their clinical feature,
treatment, and prognosis are different. Pes adductus and talipes varus adductus can be treated
conservatively and good result may be achieved, and prognosis is quite favourable. On the
contrary clubfoot must be treated surgically, especially by correcting the equine component.
Manual redressement, casting, splintage only, or even if conbination of these, does not give
satisfatory results. The brace like Denis Browne bar may bhe used postoperatively for improve-
ment function of previously corrcted foot, but not for correction of deformities itself.
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Epidemiology of Epiphyseal Injuries in Paediatric Fractures
Treated at Private Clinics

Koei Kawamoto, M. D, et al.

Department of Orthopaedic Surgery, Kyoto Prefectural University of Medicine

We examined the incidence of epiphyseal injuries treated at three private clinics for the 3
years from 1995 to 1997 in terms of sex, age, fracture site, Salter-Harris type, and etiology. The
incidence of epiphyseal injuries among 507 fractures of 499 patients was 21.6% (110 fractures).
There was no difference in the incidence of epiphyseal injuries between boys and girls. For both
sexes, incidence was highest in 12-year-olds the age of the growth spurt.

The most common site was finger phalanges and the next most common was toe phalanges.
Salter-Harris type II was the most common kind of fracture (70 of 110 fractures). There were
no type V fractures. Treatments was surgical for 8 of the 110 epiphyseal injuries. Falling was
the most common cause of the injury. The incidence of epiphyseal injuries at these private
clinics was higher than that reported for general hospitals.

At the private clinics, the incidences of finger phalangeal and toe phalangeal fractures also
were higher than those at general hospitals. There was no difference in the incidence of Salter
Harris types between the private clinics and general hospitals.
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Nager Acrofacial Dysostosis with Atypical Anomalies

Masaki Nishiyama, M. D. - Eiji Nii, M, D.
Tadahiro Handa M, D.

Department of Orthopaedic Surgery, Kusanomi Rehabilitation Center for Handicapped Children

Atsumasa Uchida, M. D. « Hiroki Sasaki, M. D.

Department of Orthopaeclic Surgery, Mie University Hospital

Abstract Nager acrofacial dysostosis includes the facial anomalies of mandibulofacial

dysostosis and the predominantly preaxial upper limb defects. The spectrum of the condition

has variable additional features. Here, we report a case of this rare congenital anomaly with

humeroradial synostosis and frontal bone hypoplasia. Our case suggested that there were many

variations of Nager acrofacial dysostosis, and that it could be considered a polyiopic develop-

mental field defect.

Introduction

Nager acrofacial dysostosis includes the
facial anomalies of mandibulofacial dysostosis
and the predominantly preaxial upper limb
defects. Actually, the condition of this disease
shows various additional features such as lower
limb defects, genitourinary abnormalities, con-
genital heart disease, and cleft lip"”. Here, we
report a case of this rare disease with atypical
features of humeroradial synostosis and frontal

bone hypoplasia.
Clinical report

The pregnancy was complicated by oligohy-
dramnios and intrauterine growth retardation.
The boy was born at 37 gestational weeks to

healthy and non-consanguineous parents, with

a birthweight of 1442 g and a length of 37.0 cm.
No congenital anomalies were detected in this
family.

When we examined him first at the age of 3
months, he showed many anomalies(Fig.1).
His facial anomalies included severe man-
dibular hypoplasia, hypoplastic malar and max-
illary bones, flattening of the supraorbital
margins, large anterior fontanelle, absent lower
lateral eye lashes, low set ears, and a soft-
palate cleft. Upper limb anomalies consisted of
the right missing thumb, the left floating
thumb, the bilateral brachydactylies of the sec-
ond and fifth rays, and ankylosis of the elbows
at 90° flexion. Lower limb anomalies consisted
of the bilateral brachydactylies of the first ray
and metatarsus adductus.

Radiological examination of the head showed

Key words : Nager acrofacial dysostosis (Nager B %88 EBAE), humeroradial synostosis (BB &), frontal

bone hypoplasia (FTEEE KA £)
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Fig.1 Clinical aspects of this a'b  Fig. 2 Brachycephaly, mandibular and frontal bone hypoplasia

boy at 3 months old. Man-
dibulofacial dysostosis, fro-
ntal hypoplasia, preaxial
limb cefects and ankylosis
of the elbows were present

alb

Fig. 3

a : The right side of the elbow joint. Humeroradial synostosis and the missing thumb
b : The left side of the elbow joint. The joint surfaces between the humerus and the radius were
irregular and sclerotic. The floating thumb was present

brachycephaly, mandibular and frontal bone
hypoplasia (Fig. 2). The right elbow had humer-
oradial synostosis(Fig.3-a). The left elbow
showed that the joint surfaces between the
humerus and the radius were irregular and
sclerotic (Fig. 3-b). The second and fifth
phalanges of both hands were hypoplastic (Fig.
3). Metatarsal adduction was found in both
feet. The first metatarsal bones and phalanges
were hypoplastic.

At one year old, the brachycephaly and fron-

tal bone hypoplasia were more apparent. He

showed moderate mental and motor retarda-
tion. Chromosomal analysis showed a nonmal

male karyotype.
Discussion

The acrofacial dysostoses are a heterogene-
ous group of disorders combining defects of
craniofacial and limb development. The pre-
dominantly preaxial form is termed Nager
acrofacial dysostosis.

The facial anomalies of Nager acrofacial

dysostosis derive from the first and second
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branchial arch, and they consist of malar and
mandibular hypoplasia, antimongoloid slant of
the palpebral fissures, lateral colobomas of the
lower lids, cleft or highly arched palate, and
atresia or stenosis in the external auditory
meatus and ear canal. However, our case in-
cluded not only malar and mandibular hypo-
plasia but also frontal bone hypoplasia, large
anterior fontanelle and brachycephaly.

The limb anomalies in Nager acrofacial
dysostosis are characterized by predominantly
preaxial upper limb defects. The most charac-
teristic limb defects are hypoplasia or absence
of thumbs almost invariably associated with
radioulnar synostosis. Our case showed a right
missing thumb and a left floating thumb, and
showed humeroradial synostosis which has
rarely been found associated with this disease.

Acrofacial dysostoses have many variations.
In the past few years, more and more patients
with atypical acrofacial dysostoses have been
described®®® And acrofacial dysostoses cannot
be separated only on the basis of preaxial or
postaxial ray defect®. We considered that our
case was Nager acrofacial dysostosis with
atypical anomalies of brachycephaly, frontal
bone hypoplasia and humeroradial synostosis.
The most important differential diagnosis is
Antley-Bixler syndrome which includes bra-
chycephaly, midface hypoplasia and humeror-
adial synostosis. However, our case did not

present long palm and fingers, camptodactyly
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of fingers, mutiple joint contractures, or femor-
al bowing. Our case was therefore intermediate
between Nager acrofacial dysostosis and Ant-
ley-Bixler syndrome, and it was atypical Nager
acrofacial dysostosis.

Nager acrofacial dysostosis is a heter-
ogenious entity and it evidently arises during
blastogenesis, occurring during the third or
fourth week of embryonic development. It can
be considered a polytopic developmental field
defect® and it is suspected that there are

many variations which are difficult to classify.
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Treatment of Synovial Shelf Syndrome in Children

Akihiro Kotani, M. D, et al.

Department of Orthopedic Surgery. Kyorin University School of Medicine

We report the results of treatment of 7 children [three boys and four girls] aged 9 to 12 years
with synovial shelf syndrome. There were seven affected children.

In the shelf induction test, pain was noted and a crepitation was heard in the medial region
of the patella in all patients. Arthroscopy showed, white hypertrophy of the plica synovialis
mediopatellaris, and six of the knees were type C by Sakakibara’s classification, with covering
the front surface of the medial malleolus of the femur.

Shelf resection was done by arthroscopy for all patients, after which both pain and limitations
in excursive movements decreased. Shelf tissues showed inflammation caused by mechanical
stimulation. These results suggest that if trauma is a wide range of the shelf structure, shelf
disorders may develop even in patients who are still children.
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Treatment with Abduction Brace in Parthes’ Disease at an Early Age

Takahiko Kitakoji, M. D., et al.
Department of Orthopaedic Surgery, School of Medicine, Nagoya University

The results obtained with an abduction brace for Perthes’ disease at an early age were
studied and predictors of a poor prognosis were identified. We radiographically assessed 39
patients with Perthes’ disease treated with an abduction brace. The mean age of the patients
was 4.3 years at the onset and 10.8 years at the final examination. By Stulberg’s criteria,
28 (72%) patients had good results and 11(28%) patients had poor results. There was no signifi-
cant difference between groups in the age at onset, the duration of use of the orthosis, sex, or
Catterall’s classification. Of the 11 patients who had poor results, treatment started long after
onset for two, the abduction brace was not used correctly for four, and five were hyperactive
while the orthosis was being used. In the outpatient treatment of Perthes’ disease at an early
age with an abduction brace, it is important that the orthosis be used properly and that the
patient not be too active while it is being used.
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Patient with Congenital Dislocation of the Knee Treated
by the Ilizarov Method

Yasuo Niki, M. D, et al.
Department of Orthopaedic Surgery, Ibaraki Handicapped Children’s Hospital

Congenital dislocation of the knee(CDK)is a disorder that has been reported previously in
association with neuromuscular disorders, ligamentous laxity syndromes, and mechanical
factors. We examined a five-day-old infant with bilateral irreducible CDK and other anom-
alies, including congenital club feet and renal dysfunction. Both knees hyperextended by 40" and
flexed only when hyperextended by 20°. Radiographic examination showed coimplete disloca-
tion of the knees ; by the Laurence classification, the clislocation was of grade [Il. Conservative
treatiment with serial corrective casts and skin traction were started inumediately, but the knees
did not improve. We undertook treatment with an Ilizarov fixator to achieve reduction when
the patient was six months old. Open reduction could not be attempted because of severe renal
dysfunction. Knee flexion was progressively increased to 90° cluring three weeks of traction and
both knees were reduced. At the most recent follow-up visit with the patient aged 2 years 7
months, the range of motion was 20" to 100" for the right knee and —10° to 145" for left knee.
Unfortunately, the right knee, when in maximum extension, is usually dislocated. We concluded
that the Ilizarov method could be used for early reduction in patients in poor physical condition
because of multiple congenital anomalies.
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