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Decreasing the Burden of Preoperative Autologous
Blood Collection on Children

Nobuhiko Haga, M. D., et al.
Department of Pediatric Orthopedics, Shizuoka Children’s Hospital

When preoperative autologous blood donation is to be done, we try to decrease the burden on
pediatric patients by collecting blood in the outpatient clinic, using as few injections as possible,
lidocaine hydrochloride tape, and fine venopuncture needles. The purpose of this study is to
estimate if our protocol of autologous blood collection is a burden to the patient and the
parents. In 36 sessions with a total of 21 patients, all but one session gave 90% of the expected
amount of blood or more. The only complication was one incident of mild vasovagal reflex
subsiding with little treatment. No blood was likely to have contaminated bacterially. We
obtained opinions about these preoperative autologous blood collections through a question-
naire given to one of the parents of 17 patients. Eight parents had heard of autologous blood
transfusion before the procedure was explained to them. After the meetings to obtain informed
consent, more than three quarters of parents understood the reduced possibilities of viral
infection and allergic reaction, but less than half of the parents grasped the concept of graft-
versus-host disease. Preoperative blood collection was perceived as a burden by 12 parents,
seven of whom complained of their children receiving several injections. All parents answered
that they would have their children transfused with autologous blood again if necessary for
future operations.
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Results of Surgical Treatment of Volar Wrist Ganglion in Children

Wataru Hatanaka, M. D.
Department of Orthopaedic Surgery, Hokkaido Kin-ikyo Tomakomai Hospital

The purpose of this study was to examine the result of volar wrist ganglia in young children
treated with surgery. Between 1982 to 2002, four volar wrist ganglia in children (two boys and
two girls) were treated at this hospital. The mean age of the patient at the time of diagnosis was
7 years(range, 5-8 years). The condition excluding 1 patient had been present for a mean of 4
months (range, 1-9 months) before surgical treatment. All operations were done with use of a
tourniquet and a brachial block. The volar wrist ganglia originated from radio-scaphoid joint,
radio-lunate joint, radio-scapho-lunate joint, or the tendon sheath of the musculus flexor carpi
radialis. The mean follow-up was for 11 years and 4 months(range, 4-16 years). Recurrences
were not found. Surgical treatment with wide resection was effective in the treatment of volar
wrist ganglia in children.
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Case of Desmoid Tumor Occurred after Posterior Fusion for

Idiopathic Scoliosis

Masaaki Uesugi, M. D., et al.

Department of Orthopaedic Surgery, Yokohama City University School of Medicine

We report a desmoid tumor that occurred in a patient with idiopathic scoliosis treated by
posterior fusion. The patient was found to have idiopathic scoliosis at the age of years and
underwent posterior fusion at 21 years. At six months after the operation, the laminar hook and
rod was partially removed because the hook was shifted. At 1 year and 10 months after the
operation, all implants were removed. Six months later, the patient noticed a soft tissue mass
at the lumbar site, and the mass was diagnosed as a desmoid tumor. The mass was successfully
removed, and there was still no recurrence 5 years after resection. Physiological stimuli may
promote the development of desmoid tumors.
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Arthroscopic Findings for the Knee of Children Aged 15 Years or Less

Eiji Suenaga, M. D,, et al.
Department of Orthopaedic Surgery, Chihaya Hospital

To identify characteristics of knee disorders of children aged 15 years or less, we retrospec-
tively reviewed knee arthroscopies done, between February 1996 and December 2001 at our
hospital. In this period, 23 patients of this age presented with knee pain or a decreased range
of knee joint motion. There were 15 boys and 8 girls, with a mean age at the time of the
operation of 13 years(range, 7 to 15 years), with 24 affected knees. Eight knees had lateral
meniscus discoid injury, seven knees had white hypertrophy of the plica synovialis mediopatel-
laris, so the diagnosis was of plica syndrome, three knees had meniscal injury, two knees had
anterior cruciate ligament injury, and four knees were seen to have other findings. Of the seven
knees of children aged 12 years or less, that we examined, four had lateral meniscus discoid
injury and one had plica syndrome. Of the 17 knees of children aged 13-15 years, the diagnosis
was lateral meniscus discoid injury in four and plica syndrome in six. In Japanese children aged
12 years or less, lateral meniscus discoid injury may account for knee pain, and children aged
13-15 years, plica syndrome may account for knee pain.
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8 7 fair 62 23
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10 i fair 77 23
11 d poor 74 16
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14 11 goocl 79 5
15 10 poor 71 19
16 7 fair 69 18

AHI : Acetabular Head Index

ATD : Articulo Trochanteric Distance
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Infrared Irradiation Therapy for Perthes Disease

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

No consensus has been reached about the treatment of Perthes disease, although a number of
approaches have been reported, including conservative treatment with orthoses, and surgical
procedures. We have used infrared irradiation therapy in conjunction with brace treatment for
15 patients with 16 hip joints affected by Perthes disease since 1993. They were 14 boys and one
girl aged 5 to 11 years,(mean, 7 years). Nine patients with nine hips in the sclerotic stage or
earlier were treated by infrared irradiation. We found from X-ray films that the mean dura-
tions of the sclerotic and the fragmentation stages were 2.8 ancl 6.1 months, and that the mean
time between acme and reconstitution of the epiphyseal nucleus contour was 4.2 months. The
course of disease after the fragmentation stage was short as compared with non irradiate cases.
When our combined treatment was begun in the sclerotic stage or earlier, the deformity of the
epiphyseal nucleus was slight even at acme on X-ray films of all 9 patients. The combination
of brace treatment with infrared irradiation may allow early formation of the lateral pillar,
reduce duration of the treatment of Perthes disease, and prevent exacerbation of the head
deformity, provided that irradiation is started in or before the sclerotic stage.
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X 1. SROFM B L OBIAE, EHEEEEOREL
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== =\ /0
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2 MT 7z Il or IVA 4.0 27.7 16.0 6.9 1 00 0.05 0.12 158
3 NO Z  IVB 9.9 18.8 11.0 7.0 0 . 0.14 0.03 —179 +
4 IK 5 IVB 5.6 27.0 13.0 5.8 0 0.0 0.08 0.07 —.23 +
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EANTBY, SHEEOTAEIIEL 7w, Cyclic administration of pamidronate in chil-

dren with severe osteogenesis imperfecta. N

#% = Engl ] Med 339 :947-952, 1998.
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Pamidronate Therapy for Osteogenesis Imperfecta

Ryoji Shiro, M. D., et al.

Department of Orthopedic Surgery, National Rehabilitation Center for Children with Disabilities

There has been no effective therapy for osteogenesis imperfecta. We assessed the effects of
treatment with pamidronate. Nine patients with osteogenesis imperfecta, 5 males and 4 females,
the mean age 8.5 years (3-15) were treated with cycles of pamidronate intravenously, with 1
mg/kg daily for three days, followed by no administration for 4 to 6 months(mean dose, 6.5
mg/kg per year). The mean observation period during administration was 24 months(14-30).
The mean incidence of fractures decreased from 1.0 to 0.7 per year. The mean bone mineral
density of the lumbar spine increased from 0.06 to 0.08 g/cm? and urinary deoxypyridinolin
and serum alkaline phosphatase decreased after administration. The mobility including ambula-
tion of seven of the patients improved. As side effects with the first administration body
temperature increased in all patients. After the second cycle, there were no side effects. We
concluded that pamidronate reduced bone metabolic turn-over and that the treatment was
effective for osteogenesis imperfecta.
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equinus deformity in cerebral palsy. | Pediatr
Orthop 10 : 105-108, 1990.
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Treatment of Equinus Deformity by Modified Heel Cord Advancement

Yoshiyuki Kato, M. D., et al.

Department of Orthopedic Surgery, Kagawa National Children’s Hospital

Sixteen feet in 13 children with equinus deformity were treated by modified heel cord
advancement, including lengthening of the Achilles tendon and burying of the distal part of the
tendon into the calcaneus. Subjects were 11 boys and 2 girls aged 5 years 2 months to 16 years
6 months(mean, 9 years 5 months). Before the operations, all patients were toe walkers. After
anterior advancement of the heel cord, the gait was heel-toe for 13 feet, foot-flat for two, and
toe-heel gait for one. The mean dorsiflexion of the ankle improved from the preoperative
—22.5 degrees to the postoperative 10.0 degrees. There was little difference in radiological
measurements of the calcaneus between feet treated surgically and these not so treated. The
pull-out technique described in the original paper by Pierrot and Murphy was not needed, so
there was no skin trouble after the operation. Our results showed that modified heel cord
advancement was useful in the treatment of equinus.
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SBERE - TNDE - M 0.5%

2 RERAETEE (23 f) FAZETHA2E 0.6%
(2.5%) VT AJR 0.7%
BIEMEREBATIDFT - DL 0.7%

2T RS BARIIE 0.3%

3 BEER (330 ) @25 KBRBAEN T % EfE 22.4%
(36.4%) PR 0.1%

SR 10.5%

4. BERIEE (349 f3) AR 2 0.3%
(38.6%) FHEEE 0.7%

SERIFRE - E—hEBAK 14.0%

¥ 19.9%

5 FEREE (34 f51) NAHE 2.5%
(3.8%) BIREE 0.9%
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Orthopedic Disorders in Down Syndrome

Nobuyasu Ochiai, M. D., et al.
Division of Orthopedic Surgery, Chiba Children’s Hospital

We investigated orthopedic disorders in patients with Down syndrome. 223 patients with
Down syndrome were brought to our hospital for various reasons, of them 37 patients(21%)
(hoy : 20 patients, girl : 17 patients) were seen for orthopedic problems. Disorders of the feet
(pes planovalgus, hallux valgus, deficiency of the metatarsus, tarsal coalition, and congenital
talipes equinovarus) were the most common. Spinal disorclers were atlanto-axial subluxation,
scoliosis, and torticollis. Habitual dislocation of the hip and Leg-Calve-Perthes disease were
the hip disorders found. The other disorders were habitual dislocation of the patella,
polydactyly, syndactyly, hypoplasia of the fourth and fifth digits, exostosis, limbh discrepancy
because of hemangioma, and juvenile rheumatoid arthritis. The disorders that needed operative
treatment were polydactyly, syndactyly, atlanto-axial subluxation, exostosis, and congenital
talipes equinovarus. Operative treatment for pes planovalgus was not necessary. Patients with
Down syndrome can have various orthopedic disorders, and more frequent orthopedic consulta-
tions would he helpful. For that, cooperation with other departments, such as pediatrics,
genetics, and pediatric surgery is important.
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B B 1K6»HTHRELIEBEO BCG BRG] % #E5R Lf:@f*%%mﬁ“ %. BCG BRI IE

BOETERTHI L ENTELY, SEFREVHREIN TS, ALRT,

BH O A kﬁf“

PR SV, EREBICINZ 2 LEBH 5. HEBHICIIFEEERL, 55 hi8

D PCR #2 & 2 BB PRI HRTH 5.

iEL®Ic

%
BERLI-OTHET 5.

fE P

fE P16 0H, BR

* &F A EEHETE - BB

RRE %4 ARBCGEE L Z T 7.
200053 A 15 HA &5 »R)&EIL, AB{To34E
U, 3SR19 B EEEZZZ Ly, XREEEY
FOTREBIZE & o7z Lffuxb:ﬁﬁﬁbi‘%gﬁib,
3H2THICEARHR,S Eéﬁmzﬂiﬂi%%?ﬂ
DITEARZZ L7:2S, i) XBREREIIFRD
whrolz. 3A3IHELD 38° Cuo)’i‘ﬁ%%=~&> 4
A4HDO X BIREEICTHEBEBEOERMBGR D
Tete®d, BRRFEVLVICOGEEICAREE R -7, T
Eﬂuﬂ7x7y—w%hU7A@MDa7m
EF 75T Y Y AFMOX)» /8= R A A

(PAPM) L EH L 7- 03%hF 137 <, BANTIZ/NFE
FHRBHOON L LIk o7z, 4 A 13 HOMEEIZE
RTIETEEOME IRE TE R o7, BN
a<A4 ¥y (VCM) 25 L7e» %3 <, 4 A
25 HERIZZ Lo 1.

APRRFIRAE ¢ AR IERR - RO - PR - [E
xR, BT EhE L ER O 70 2B TR
ENnTuwie. E@ﬁﬁ[’ﬂ%b:ﬁbi%ﬁﬁ?ﬁi <, [FEIER
L& DEMTIIE THMZR O, MBRE TIE
WBC  6,670/mm?(ZF 1 Bk 39.8%, ) o> oS ER
49.5%, H1EEK8. 4%, FHEIK2.2%, FIEEDK
0.1%), CRP 1.46 mg/d/, ESR66 mm/hr TH -
7z,

EEATR © Bl X SR CxAEE CBRIRGR =
R, EEE’?%E@%BZ%L:EEHHLB RO (X

1). MRI T 2E#iKE & FMAMRABOFEEZL

2D (K 2).

AP 6FRA | RRINCBER TH L4, @
BOMAERCKIGL W &, & 6B/ > a

Key words : osteomyelitis(B#4). BCG vaccination (BCG 7 7 F »#58), talus(#28), polymerase chain reaction

(PCR %)

g - T 812-8582 BRASBMAMEREH 3-11 JUNAFERSE MM X HBiE(092)642-5487

2fTH PR I5F3IH24 H
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~4 ¥ (VCM) & TR E I NT03R» 20>
Tz eme, HehREicbary L v EL, £
DFERMEEIC L 2 BRMAEE, 4 A 26 HFEHE
FRICTHT % T L 72

FMrrR - REAERINEI L b KEUIEIIC THEA T
5 &, KFPCBOREREDES IR BEOMMB
MAREWEL L 7. Ml CEERTR I3k <,

7o BEEEENC 5 mm KOERERIBHMSFEL,

WERIX B TIRER & R ONB Y Clitil- S, 1B
BEEACHEL T, EENREZREY 3
EBRENIIBIRCIEK DR L koo, BRI
B Thih ol R T epithelioid cell
granulomatous lesion & DRI T, L BN,

Langhans SEMIkE, U > SERIRENERD S
(43). e L 7 A& % polymerase chain
reaction (PCR)¥EIZ THHT L7z & & AEME & H
L7, BB CHRERREITETDHD, B
D B W T3 ¥, Tuberculosis (TB)-PCR K
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1

4 725 H X &
HEEOBMEGRERD 5.
a  fAim%

b : IEHE&

X 2.

MRI 1&
SERAFIAIE & B O EES R %R
5.

a 1 T 1 shFRET%

b 1 T 2 s@FARKEE

IGE b IZEMTH o7z, Bacilli Calmette-Gerin
(BCO)RI I FAR, ERIZZ <, B X4, CT
TR ORI R E 2 o 7z, IR & LRk »
5 ® TB-PCR RIGIZEHETH - 7.

RESH . 95 = + o ZE&H® (PNB)#Z

WTHEOHKRENEETH S Z &, Amplicor™
PCR 3% Tl Mycobacterium tuberculosis com-
plexBBHETH 2 L LV EHEAHTHL %
MEFR L 72, KIZ Thiocarbohydrazide (TCH) 3%
MRER L O Mycobacterium bovis TH 5 L WITE,
% 7z Multiplex PCR #iZ & % {5 FREITHER
ER& O Mycobacterium bovis Tokyo#kTH % &
ERl XN (BEIMIEARE —y — v —8E%RA S
FEH R FE R I KHE) .

bR | BB LWL RS T, /-
12HIiC4 Y Y7 = F(INH)12.5 mg/kg/day, Y
7 7> > (REP) 10 mg/kg/day i & % L&
EERALL. MRS ETLEREL DT Th/El
HOFHUODWIN R onizlzd, AL 7 h<A



¥ (SM)30mg/kg DEH S % 8B RIEM L
7z, R AIO ZREEM EITV, ZORITE
IR S BNIRASHL 7. T2 »pAE L DIER
XBERCTEBBERECL 2 BEERGRDOERY
MERRC &7 iR 7 » B CHRAT 28K L, ik 1 4
FOBFE, BEITHh {BBREDTH 5.

£ =

BCG X 1921 &, WA V-V HFRFIZT
Mycobacterium bovis > 5 BIF S - s 5 5
M7 F o THL. BREBEOUMELET 555, &K
DETIE Tokyo 172 kA VSN TE Y, FRIHY
260 FAWHEEEINTWS, BCGEREA T 1951
FOWELR, KD SDHENZL. oD
ETIXE /I D3\ Copenhagen ¥k % L T \»
% Z &, BCG MEEBA X L7z < T b ERIRIR B & 04
AR —H T 2PIAERE L TED(HH T
LY, MEVBHEFZONSD.

KR EORAIOHE 1L 1960 FHMOTH 5.
Tokyo ¥RIZHEMIE 15355 <, - HAME DR
FHEEETHEEL TH 5O TRIFERIR Y 20, &
512 BCG WiEA s g i NIZRIEBIZIZE O %%
Wiz, WwEBNIIV (K],

ARCBEL T3, mBS2IRCHELTHL
DOFF M2 ECHEHA D 5.

ZWrE, Lin 599333 X512, iEk»ronh
HBEMAT, S FEYFNZHE T 2 b5 PCR
Fx v 5 LB E S CHEEZH I AIRE L 5 -
Tw3 PCREZMWS Z &H, BMAMET LI,
KEBOREFINPBER EINE LH k-7 —RHE
Eionhbd,

HHRE LTI, FARER AFEFREOG An—

3. TNERAHAE HE @B
LREREE, Langhans BREMfE, U > Bk
BB,

BITH O, NERFITH Z DIEFREIC LD RiF#
BExI o, XEkEBHLELEATIE, &
DIEFEDHA BRI L > TE L LEEEE »
FRL72H DX 272979,

EHNETHREL - BCCEMADOMBASA L L
T, faiEtAEEE, BN5 Interferon-y Receptor 1
@ partial dominant deficiency 23R & T >
29 Lo LEEGITIIREDOHKER, ZDERBITE
E&N, BCGERARIWCES>T-RERNIITHATH-
7o, &1, WREEBRETS %, LRI+ 5T
3 < 4 AR ZRIES ICE Y] - 7o R
b5 FHIMHREEELMET 55D, SM &5
WEN:ZEDR—RELoTwdndb Ly
3, OO R Tk EEEORFRBCL
FEMRIR S £ BTz b DD Ziehl-Neelsen T
PF DZEFEE O IR o Tz, EFE S £
BIokhroFRIEOWTIRAREATH -,

Mahomed 531&, /NEDEEERERIC DO WTH
HL, RAZMOEREG L, HREL TOMEEY)
BRIZOWTHRTWw 3, 7z, BIHS?IE, BHELL
HOEBEPREEDOMITHEERMACEL THEL
T3, FEFEHSHBENE», ERI A%

X 1 EpETO BCG Bk O WES

REEE - FERE D FEHEF i il
1960~-1996 B-6 K-4 29 »H 4p% 8 A Z 3 8
Byl 2 - GIEE, HH70WE
1999 H 1 84 H 164 H HRERE (HIS)
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2002 51 45 A 1m 6% H HERE (REH)
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ium bovis osteomyelitis as a complication of
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rapid diagnosis with use of DNA sequencing
analysis. ] Bone Joint Surg 81-A :1305-
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HIRZEE, WMItEMH =RBEXEFIE,» 42
FIE U 1o R Ff 46 (B R ) 2 1. Mot
BLESFEHEL 50(2) 1 516-520, 2001
Wang MNH, Chen WM, Lee KS et al:
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J Pediatr Orthop 19 : 151-155, 1999.
T, AFR— HFEMI» 0 v R
K (BCG) 2 & 2B 1. BRHE e K
ESEE 51(3) 1 653-658, 2002.

Talar Osteomyelitis Caused by BCG Vaccination

Fumi Okada, M. D., et al.

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

We report on an 18-month-old boy with talar osteomyelitis caused by BCG vaccination. BCG
osteomyelitis has been believed to be rare in Japan, but recently, several cases have heen
reported. When we see a child with no reaction to treatment by the usual antibiotics, this
disease should be considered. For an accurate diagnosis, surgical debridement can he done, and
DNA from the samples can be analyzed by the polymerase chain reaction in an attempt to
detect Mycobacterium bowvis, Tokyo dtrain, the same strain used for vaccination.
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Key words : spina bifida (433 #£), dislocation of the hip (BBAHIIIIFT), foot deformity JEERZETE), surgical

treatment (FHIEHE)
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B CRBMFERICEHS h R iz hdh o7, BE
FELVAUBMET T2 ER/ E L TiE, B, 7k
FEDFREI L 5 FEHEE T & £ £ 52 51TRD
XFHEDET, FoOEEORL, kELwbh
T 29 SEOEFNC BT S R, IR
WKBFE DB & 2 FEMFEERITORE, TA
MADEENEEL TWwa EBbhi,

ZHABEMCIBREHEE CEENERICRS
AL, MBRCBERIVERICKET S L
WA T EHRVLEINTWSY, Larl, REW
Al E, BREHNAYMEYT 5 2 & i3FiEE
ROBEPBERLELOBRLOER &Y, BHIFE
TREBHFROEBOXE L o720, EEAIN
TUADARIZ L AEEORRERS. £,
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4. fEBI2 55 7 AR ROMMIER X ##1%
(Sharrard II1E¥$)

a : figad
ik 45162
b :fire 1 »H
A A 11T
C iR 14
ik L G128

/1520 AHI: 4 33% % 29%

1200 AHI: B 100% 7% 100%

£ 128 AHI:H81% 7 79%

SEFCKREARE T 2 HBCERFROSFTH
LXEckhs b FRans 8, BREFNE
BREEBLIFMETONRELEZ D,
B BREMEE OFM & LT, Shar-
rard XGRS O KRB R~ D % AT %%
EKLD. L L, BITS NGRS ERERNC A
RAEI D MR & LTI t vy Gk
W2 X o THAL T Hanus 52, Br 5oL R
WRBRE DKM, AleAOERNIC L 5 REED
B, A, s 3 2 =i VDO %
B—ERE L, 2512 DBROABREA 2 IR
L T Chiari B BUIV M CHALT 2 Z £ 2R
AlE L Tw3, VDO & FTEFE A 3 mRai% 0
BE MR OBIEA D 90~95°, 5 RATERDOBHE &

5 fER 3 OMAIROI R EDZEL
a Dfitan, b ik

100~105"CZ N ZNFIRAIE 20 HIRE T 5.
5 B REBEETFATB O FATRET- 5500 13 5 7% 4 2
BT, MEBOEARABIZFEYTICTH-7:, L
HLETOEFTHEZIIB/BAROERASH D, F
7z, FRMUEBREEHPAD D 2 7% TFMTL 72 ER
T, TR 6 ETHBE L &> Tl FHATRE
ELTI6~8RMENEE L nEeFE 2 508, fAx
DEBNFEE, KBEAE, TADAD I > b —v, gk
FRAL EEARENCEEL BT E R S\,
FRiEL ~ L BREEROEGREA S &, BV
~NIVDRETIE BB B2 THREL T iiedf
RIBL & 72 (PR OBfR L 7o IR R 2 Em LS
HH, THLLV )L ORKIE CTIEE B OMEII L D
RERE % (o - MB R S - 2. BEBEFICx T
3FME, ARECH U BN RREE, 2
REAIET7 ¥ v AREEM, HREICEINES
ImARR AN, EENRIC ZEE BT i,
REE, REREZ W 3R B R, R B RoAfT %
BHRLL, BROERICEDLE THITL TWL5,
4 A REBFAMT & HEAT L 7 EB O RS EhRE ST 1L, RS
HIFAMTAFRERI 5 B 2Bk < &, fiTAitR cBERES I

167



ZAbix e otz Lo LT plantigrade O 2
DEBEEHIL, BEOBERELLIERLH
BT, MEAOEENED LR, HHEOD
LTEW LD RBBEOHITNAIREE Ko7z, NED
BEEFEECH EFFRLTEPHERICHES &
HRABEERD L0, ZoBHEICAGNET
BROERCXTL ZDORE 2 BN ERSFRBIETE S
Lo, @z DEMNICE O - FMFHP T ED
BIRVEETH 5.
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1) ZHABHOTROER zxt LR OFiT
% WA T U 72 8 B, REBDOFAMT % HiAT L7z 17 B>
WTHRET L7z,

2) TEOER 3T 2 FMrFH D RE L=
DERICIE, BIROKRICE DY EEZHEA
BETHY, ZhsOFiEERD ADL £ QOL
DHEBCEETHL EEbhi.
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3)
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6)

of hip reduction on function in patients with
myelomeningocele : Potential gains and haz-
ards of surgical treatment. J Bone Joint Surg
60-A :169-173, 1978.

Hanus W, John AF, David GJ : Stabilization
of the hip in myelomeningocele : Comparison
of posterior iliopsoas transfer and varus-
rotation osteotomy. ] Bone Joint Surg 70-
B 29-33, 1988.

Hoffer MM, Feiwell E, Perry R et al : Func-
tional ambulation in patients with
myelomeningocele. J Bone Joint Surg 55-
A 1137-148, 1973.

By AHE, BERWE GHERZIED  ZHF
HEDREBAEIIFT - FEMEIAE Bl DR — FlTBE &
FEFMIFF O T—., BERIE 43:1827-
1835, 1992

B MW, KIFEME, MATE I 20K
BEOSITRRNI L Z OHS. BREHMAR 51:
381-385, 2000,

W EE OB MEROREIE & T RHEERTE
fii. EEFRSE MOOK 49 @ 130-140, 1987.
Sharrard W JW : Posterior iliopsoas trans-
plantation in the treatment of paralytic dis-
location of the hip. ] Bone Joint Surg 46-
I3 : 426-444, 1964.

Surgical Treatment of Leg Deformities in Spina Bifida

Yasuki Tamura, M. D., et al.
Department of Orthopedic Surgery, Akitaken Taiheiryoikuen Hospital for Disabled Children

We reviewed 20 patients(11 boys and 9 girls) with spina bifida in whom unstable paralytic
hips and foot deformities were surgically managed. We did 17 bony procedures(15 femoral
varus derotation osteotomies and two Chiari pelvic osteotomies)on 8 patients with paralytic
hips, and did 45 additional procedures(tenodesis of the tendo achillis, epiphyseodesis of distal
tibia, Dwyer’s osteotomy of the calcaneus, etc.)on a total of 30 feet. In such patients, the ability
to walk is influenced more by the severity of motor and sensory deficits than by whether the
hips are dislocated. However, dislocation of the hip makes the ambulatory level worse in
relation to the patient’s orthopedic and neurologic status at the first examination. Such
dislocation can cause poor sitting posture, ischial pressure sores, intertrigo of the groin, and
difficulties in self-catheterization, hip dislocation may bhe associated with pelvic obliquily and
spine deformity. Knowledge of normal and abnormal growth ancl development is important for
decisions about the operating procedure to use and its timing.
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Frala, FLRRBEESOBTFEREICE T 5
microbubbles sign DRET

AR S b R4 R

=

g

2 5 EHeFER ARBREASHOBEEREARICHERE O TR A2ZES|L T tractien test %
ToTWEMNZOMEGraf OE S fluid film DHIRE 45 2 EH3H 5. FEHIT fluid film & 7 D F4:
A7 =X LS microbubbles sign(BAF MBS £0E9) EFAL, ZOHIROERIZOW TRETLI.
168 11 336 B, MBS Btk % 169 BAEmcFRBed7-. RBAEIPHINL & ESIKALD g f%ke, ZDzE
AR AE LY. MBS BHEDORELIE A AWK E 2 2EMA%BH S L & H 1T, AZEMIT notch %
D BIEFINZ > 572, MBS OHIRT 2 fERIE, ESIFOESINCIEIL TABREEZ5 &R Z S
& ¥ % vacuum fit BFHOEFILAZOFE BN ELC E2EBWT 5. UL, #RA, BADL S %
vacuum fit OIEFE L 72 ERNE MBS 28tHER Lz < v, #412, FLIRAXEIENIC tractien test Z1Tu»
MBS #SHI T 2 BBAETII AL E TH D BERIREETAE S & 6 2 %25 2 THRIEC & 2 a[aEE»SH

5.

iEL®Ic

SR RREAEINLFT I B 4 2 BERREO|E X
SRV L DB DRENTEINT WS,
Lol, #:iER, R8T 2BREHORLENL
B &R s,

Graf*i3# 4 12, FLIERBREAHOBFTRREDE,
HE L KREERAOMICHIRT 2 5HKROFE S
WK E fluid film GRIRR) & L7z, 2hid, B
HREBIRY, AR L ARBEOEENAERIC L -
CHEMEBRICHRT 2 a-BHRTHIELTW
%, L»L, Graf it fluid film 237%2ic 2 &L Tw»
BOFELOLABICOWLTERIAL ko o7,

ZDHFEFRIT LY fluid film BT HERED
% FE L ARBEOMICA U 5 /M8 (microbub-
bles) EEZ 5N T35, &7, Robert® 3B
BRETCTHBEROKREHEIICEET A b (stress

test) #1725 L RBAEIRNIC A ANE L 2 L HE L
Twb, ZOHA AR, FLRREHICES T
A b (traction test) Z1TWERIZE T & 7z microbub-
bles ERLUH D EFELE L7z,

SEZEZEIHERAEREMTOBETRRET
traction test MPF Graf D > fluid film O HIR
ZFROI. EHCHBLRBREEOBMICAEL 27
IR IFEBRIC 1 fluid film Tid7s < R4
C % microbubbles T& % & & » & microbub-
blessign (=4 7 a /N7 %4 >, LN MBS &g
Te@mBALALED. 2LT, 20 MBS OHR
T BERN OV TRET 2N Z 72

MBRE L UVHE

FERE 1997~2001 & DR IRBEFIFAFEHIIR 35
S UOSERMEREHBA DR CHR 2 BAZZ S
7= 1685 336 BA AT (5B 12 3341, % 1B 13540) T

Key words : microbubbles sign (=4 27 @37 )44 >), hip instability (BREEI A% E ), neonate and infant (¥4
W, #L), ultrasonography (B&Ei#%2), dislocation of the hip (BEEA&EIAF)
ERRSE 0 T 227-8501 MHIEE)I|EMIETEHEXENS T 1-30 MBRXFES TREERAE =& &

2fF8 I FERISF4H6 A

FEaE(045)974-6365
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Neutral position

MBS

1 No MBS in neutral but detectable over the femoral head in traction position.

3 2 angle
Traction position

3 1 angle

A3 angle=31— (2

2. Ap angle was defined as the difference between

A1 angle(Neutral position)and 3 2 angle (Traction
position) .

b5,

WIZREER L 1.6~42:8, ¥ 14.6 BTH 5.
fIE B 0 Graf 533813 Type 1a : 185 B i, Type
Ib:76 B &, Type Ila+ 19 B #fi, Type Il
a— 13 &1, Type IIb: 16 B &, Type Ilc,
Type D : 8 B8, Typelll, TypelV : 19 BE&iT
Hot:,

Traction test MJ53%i%, Graf OIF7 7 o—
FEAOCREN—HDOFTFao—7%iBFFL, fi
TOFTCHREBEDOBE#FE T (BADIcESIL
fo. Fi, BEOES|FBREETEHCESYE L
B, BGIE RS TERICE D, £LT,
ZDEF|TFNNAFTDIC L BBIETIIRA2 kg
ThYH, T ELOESITRERIBTLE-
fo. &50, ESIFEDQ Y IHRENALTHY
FENIES T EERETHD, HAMELES|
9 2 5 THHIRE DI V> T REHEE R D ECER A R
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W2 iz, EBRICIEFRVES | TREAFT O]
2Pz MBS 2SR L 72, 2 @ traction test 35
molEl F THEATL MBS S HIER L 72 WEB ik
MBS & & L7z,

BB AR 2 e 1 IR BE B R AL (neutral  posi-
tion) & Z 5| [ fiZ (traction positon) ® S A % 3K
&, neutral position & traction positon @ S fA
DEZABALLIK2).

FHEILUTCH T 2HBIC D ERAF 2 MA

1) MBS FHEER & BRAEEMRE DO AL A D
=,

2) Graf 788 & AB A {E @ 2 (Graf ® Type
WHEITT DI ONT AB AICEILDH 5 »).

3) Graf 4> #8 £ MBS i 3] © B & (Graf ®
Type 3T 512 DN T MBS HIRIZEL21H
5.

4) @k & MBS IR OB R GAk 1 4 BRGE,
486 8K, 8,5 12:8FKM, 1280 L
W, Ak L 5 MBS O HEIDE) .

5) General joint laxity (& & B&iM#E) D A HE
(general joint laxity & Carter @ 5 #1% FHv» 3/
5% 1 k5 MBS HIRDZ=.

6) FAFESIR DA M (FAPEHIBR (X 75° LA T % /5
)i k5 MBS HIRDZ=.

7) EHEWED notch DB & MBS HEICZH
»H % » (FAZE M O notch 1 Portinaro 570 4 i%
ZAVGIMM U ESm U TEBMEE L) (XM
3).

RETALIR X x*RE, studen’s t IRE & V> fEfR
KopRiGEAE L L.



Notch

S5mm=Notch(+)=3mm
Notch(—)<3mm

3. Ultrasonogram and diagram showing the
acetabular notch as a cup-shaped defect in the
lateral iliac wall.

* P<0.05

MBS(-)
(167 joints)

(A B angle)

MBS ((+)
(169 joints)
(A 8 angle)

*  P<0.0001

4. MBS positive cases showed significant larger
AB angle (p<0.0001)

N=261 N=48 N=8 N=19
M mBS (+)
B NBs(—)
i TeD IV % P<0.05

5. Group’s llc, D, III, IV showed significant lar-
ger AB angle than Group’s I'a, Ibh(p<0.05).

& R

1) MBSO & A A% HE S 5 & MBS
D AB 12 10.3°+6.9°, BHIX3.6£6.5°T
HH MBS BHDEL L ABANKE L kol
(p<0.0001) (1 4).

2) Graf 78D % Type 3l T AB A DR %
#5E, Type lalBF5 ABMAIX5.7+6.2,
Type Ib:7.0°£7.6°, Typella+ :6.6°£6.7°,
Type Ila— :11.0°%£9.2°, Type IIb:8.6°%+7.9°
Type IIc, TypeD :9.8£7.9°, Type Ill, Type
IV:18.7£10.7Cdh » Wi, BFADELIZ AB
ANKE 2 EREFRD T (p<0.05) (K 5).

3) Graf 348 E MBS Of{%% Graf 5 8BO%
Type i2 817 %5 MBS HIRZETA 5 &, Type la
2B 5 MBS I BEET#UE 185 BEATH 100 BAAR
(54%), Type 1b: 76 B8 &i o 40 B #i(53%),
Type [la+ : 19 B #ich 10 B AT (53%), Type II

6. Group’s Ilc, D, III, IV showed significantly fewer
than Group’s I, II in appearance of MBS.

a— : 13 Ba#fs 5 B[ (38%), Type I1b : 16 FA&I
o1 9 BAAS (56%) Type Ilc, Type D : 8 Bt 2 B8
ffi(25%), Typelll, TypelV : 19 B8 #ich 3 B8 &
(15%) T, TEIE BRI B> TiE MBS
DA T BERER D72 (p<0.05) (6).

4) B & MBS O % Bl & XYl > T % D
O MBS BBHETAHS &, 4 BRBIZBIT S
MBS HHIRBEA# 12 BEAT 4 BAAT(33%), 438
25 8 A 100 AT 51 BT (51%), 8 B
& 12 B3 60 Bt 28 BAAT (47%), 12814

MBS OHBRFICEEE IR D L o7,

5) general joint laxity & MBS O{# % A %
&, general joint laxity BFtED 104 BA#EiH 49 B8
H1(47%) 1= MBS IR L, general joint laxity
et oD 232 BEATH 120 BHET (51%) 1 MBS 23R
LI WBEEZ X ol

6) BAHEHIRR & MBS DR % % &, BafEH

171



§l Notch(+) *  P<0.0001

[1 Notch(-)

7. MBS positive cases showed significant appear-

ance of the Notch(p<0.0001).

PR M D 157 B #ii vh 74 B (47%) 12 MBS 28
W] U7 A, BAPERIRRR 14 179 BATH 95 BAET (53%)
W MBS ML TB D, ZORMICIZBEEZENS
Moz,

7) HE D notch £ MBS DR % & % &,
MBS BB 169 BT+ 36 BHT (21%), MBS &
P 167 BAT 1 5 BIHT(39) 12 notch Z &R0 7¢.
MBS D FERIZ B v> T notch A IR T 5 M
Wb ->7:(p<0.0001) (4 7).

z =

Graf (IBEHERER, HE & KRBE ORI T
& Lkt & fluid film GRIKEE) & L7z, Lo L,
Graf¥iZ fluid film BWEBERICEERKL T 2250
LTy, ZOROWIETYH, BRI
A % 5\ microbubbles AU 5 2 D H 5 &
FEMINT VLN, ED LS REETRBEN
WRET DLDLEIT Lo

EH1E, AR, LERESOBERRE 21T
B, traction test 175 Z LiC L W HAZFEE KR
BIHEODENZ microbubbles 233 L FIRAME D H 5
Z & » & microbubbles sign & @54 (MBS & i)
L.

1955 £E1Z Schorr 5213 X #iR% OIRAR AT %
E5|9 5 2 L&D, X #E (radiolucent) 2 f&

TEHERELTEY, Z0Dradiolucent &I
BERRICE AR L5, ZOHFETE
RE 2 NTHIRE 2 S 2072 ) @un I TEs|IL
ek ThD. LURIBEERERIRL, i
X #R1Z radiolucent ¥ 3 22 I »k H DT
E5|T 5 ENBBETHoEEZOND. Ly
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LBSHZMEBOMS L S5 H T, X RiRE
B X 5 RBRVESINILEEET, »EDHBEV
3| kg A F) A RKIC A L 7 mi-
crobubbles MECEX T & 5 & 5 e > 7z, Robert?
BRBEHRE T ThEROBRBEHEIC stress test
AITWEREST 5 L, AR (vacuum phenome-
non) W& X BB AMBEL D EmEL T
W3 ZOFAIEEOHER, AIRKEEIC
traction test % 1TV ER%ZE T & 7z microbubbles &
RALbDEFZ SN

AR, FLIROREEN traction  test ZfTu>
MBS BWEETE-EFI T AL ANKELL KD
R Z5RDIz. DF D, AL AMNKE L L BERIE
traction test %175 Z &2 & FIE L BEOMIC
T 76 L MBSO Lz & Bbh 5.
Dai? i3 ¥4 RS O %L EMH I 1d vacuum fit A3
BETHY, vacuum fit (2B L EHE» S %
% ‘O'rings BWEBRL T3 e RTWE. ASA
DK E < % BERNE vacuum fit 2355 < BEEIVE O
AT B K & < SZHF A (stabilizer) & LT D&
FlNFG 7212, traction test TS Z L&D
BRI N L E R RREICe D MBS IR L7- &
Ezohsb,

MBS & Graf 5788 OB %2 & MBS 1 48 i F5
WY 3 Type lle, TypeD HEAICHLT 3
Type llI, TypeIVD & 9 7% vacuum fit DREFEL
TR FHB L2 WEAICH ST, DFD,
MBS @ 3] 3 % FEF1d vacuum fit D FFv> FEH
THY, vacuum fit HIEHE ZEFI vacuum fit
DORHHE LIEMICIFEREZE S S welbhi,

general joint laxity & MBS OHERICAAREHER
o nZ Ens, MBS 325 0EHEisME I
Mg <, MBS iZREHBAEIMERICFE OTL
EBDOERIC kb EFZONS, i, FAHEHIR
& MBS HBUCARBEMR D o e en b b,
fHE2 Tz b b & 8 LB O L EM * BEFER
BETHETLIENTELEEZ TS,

Portinaro” (3 F1Z& 8§ @ notch X REFH O T %
FEME (instability) DIEAZ I R B AIREMD B 5 L 1R



HL T3, SEOTHE THEMI notch DH 5
FEGIZ MBS BNHERLBW I 0o, AEWOFR
BOEL BT ZERD H 2 ERIC MBS A3
WLiceEZzZoNS. D% D, MBS OHIR T 2 fE
BlIF AR, LRHCEASENTLETHY, BIE
FIRRBEETREFI DFEAZD O & DT 75 B ATREM DS H 5
CHERINT.

ERat.)

1) #H4R, FLIRAREAHT 168 £ 336 FEiDBE
FEHRTIZ B 1 % microbubbles sign 2 D& M&ET L
7,

2) MBS &, B&EHEIHRE DAL E M DOFHED
R EEZSNI.

X

1) Carter C, Wilkinson J : Persistant joint laxity
and congenital dislocation of the hip. ] Bone
Joint Surg 46-B @ 40-45, 1964.

2) Dai A Jones : Neonatal Hip Stability and
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3) Graf R : Sonographie der Sauglingshufte und
therapeutische Konsequenzen : Ein Kompen-
dium, 4 th Edition, 1993.

4)

6)

8)

9)

10)

Harcke H, Leslie E Grissom : Performing
Dynamic Sonography of the Infant Hip. AJR
155 : 837-844, October 1990

Holen Ketil J, Agnar Tegnander, Terje Ter-
jesen et al : Ultrasonography of clinically
unstable hips. Acta Orthop Scand 68(6)
527-532, 1997

Holen K ], Tegnander A, Eik-NesS H et al :
The use of ultrasound in determining the
initiation of treatment in instability of the hip
in neonates. ] bone Joint Surg 81-B : 846
851, 1999.

Portinaro N M A, Matthews S J E, Benson M
KD : The Acetabular Notch in Hip
Dysplasia. J Bone Joint Surg 76-B :271-
273, 1994.

Robert T O’ Brien, Tass Dueland R, Chess
Adams W et al : Dynamic Ultrasonographic
Measurement of Passive Coxofemoral Joint
Laxity in Puppies. ] American Animal Hospi-
tal Association 33 : 275-281, 1997.

Schorr S, Makin M : Traction Arthrography
of The Hip Join. J Bone Joint Surg 37-A:
361-363, 1955.

Terjesen T, Ketil ] Holen, Agnar Tegnan-
der : Hip Abnormalities Detected by Ultra-
sound in Clinically Normal Newborn Infants.
J Bone Joint Surg 78-B : 636-640, 1996.

Microbubbles Sign during Ultrasonography of Neonates and Infants

Toru Saigusa, M. D.
Department of Orthopaedic Surgery, Fujigaoka Hospital, Showa University

The fluid film, according to Graf, which appears in the traction test during of ultrasonogra-
phy of neonates and infants was found to be a sign of microbubbles. A series of 336 hips in 168
cases in neonates and infants was reviewed. In this series, 169 hips gave rise to microbubbles.

The B-angle was measured in both the neutral and traction positions, and the difference was
calculated. The B-angle was larger in hips giving rise to microbubbles. A notch in the
acetabular rim was often noted in the same patients.

In these patients the larger the S-angle was found the greater the movement of the femoral
head during the traction test. This phenomenon of the femoral head occured in more of the hips
with a weak vacuum fit or dysplastic acetabulum. In hips with broken vacuum fit, such as in
subluxation or dislocation, microbubbles were not detected. Hip joints that show microbubbles
during the traction test in neonates and infants may be unstable, and the finding might reflect

underlying developmental dislocation.
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N _ER B R B OB & IR EE ORRES

EHAFEEBERI L HE
CUIE S S
LR

WP R

E-K ¥ M =

E B BRANREBEBLEEIMONLT, SN EFEERY 7 AEE, && pinning,
EZEES | OWT N ZFERL T 508, HEMEREHERO N 2EHN L EEES | TRBBE % 1T
v, WEMS RSN SIS - NEIE & R IE N § 2 FiT 2 7T L Tv» 4. Baumann A
(BA)#J20° & anterier spike(AS) GEALE AT AIHATERE R AL B A @ MImATEE) 0 mm 2RO
HZE U, BIRIBIOEHE & IGRRE % HHERAT L 72 WRHREUE I Flynn O GHERGRE R iz 2

TULTEHI L 7z,

46 fEBIG, HREMEBS 2 S L 720 D 2 61T, HBHERGE I excellent 24 B, good 9 B, fair
561, poor 8BITH o7z, FHli B S IFERLE LT, BREMORNTH2EE, +7 ANERAH
biFonl. 2 MBEFREERY 7 ABELBITHONRLZE L b OB K pinning, 3 B-4 B2

I REFEIGHRRL pinning DEIO 5N D,

e 3/NR EEEE EEITCXL T, MERS

E, EFRIE - ¥ 7RAREE, EFEE - &K pin-
ning, EEZES| DV N0 % EIR L T U 5253, #ifR
MERGHEE b N 2 EPNC L EEES | CRIBERE
2170, WEVR SN XBRIMERE - NEE
EHRREME XY 5 FH 2T L T\ 5. Bauw
mann 4 (BA) ##7 20° & KAEE R OEFEDFRE &
L T anterior spike(AS)0mm % B 1E DI &
L, BRI DRk L IR & HOARAT L 7z,

MBS & URERE

XRIGES 5 FRIC BREAERE CMEE L 72/
R a5 EFIr 46 BI(BI2 32 41, 22 14 B,
A 1561, 7 31 ) T, ZERF# I 2~10 D

B6.4mThoTz. ZERKIZE, & 26 6, =
8B, AKR—> 84, #oOfhafITh-7. DS

BBl o7z, FBERZEHARIE 1.1~36.2 2
RBTY¥E5.4»ATHoT. FEIRANOELIEL
CEREORNFUL TR EFEELL - ¥ 7 RE
E LB IT8---EFRIE - X 7REE 46, BE
pinning 1 B 5, IR -EFEEIE - ¥ 7 ABEE
45, $2FZ pinning 23 B 27 71, IVES--- BG4
£Z pinning 10 7], #RIMAYEEIEREE M 2 4, HE
5| 1D 13BITH > 7.

RAEHEB L, BEERD Anterior Spike (AS),
Baumann Angle (BA), Tilting Angle(TA),
Carrying Angle (CA) 8 & Uf pin IR EDORH], b
EEHARIC, ERE X Flynn OFHlE (F 1D

Key words : supracondylar fracture of the humerus (CEFg&EHI_EEHT), children (VNR).

kinds of fracture (‘B 7%Y),

Baumann’s angle(Bawnann ), neurovascular injury (Figii & 81)
&S © T 181-0004 EFEB=MEMHII6-20-2 HMRKFERIEL QIFEHEE  EIE(0422)47-5511 (W#R 3622)

RTH D FR 15 FE5 21 A
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£ 1. Flynn FHli%

Cosmetic Factor: Functional Factor:

& I Im&y \'Ei)

1 &4

2. ERI 1 HIR2HF

FEVEHE L 7.
®w R

BIEHDO AS OFHIFIIAA 1 mm, [IEA 1.7
mm, [VEIAS 2.4 mm T&H -7z, pin IREDEHAIE,
g3 3.98T, 118 4.3:8, 1R 48, IVE 3.7
BTH-o7z, HEEHAREE T8 438, 118 3.2:8,
MA3.3:8, VR 3 4:BATRANICKE RZEITR
Mol (tARE C p=0.05). IEREEZD BA DIy
IR 12.6°, TRY 14°, IVE) 14 4" CTRISZERIC
FENZENIR 16.2°, IR 13.7°, IVARL 13 .57 7%
D BA OZEfLIE A &N o7z (p=0.05). —7,
HEEZO TA O 118 31°, 1R 40.8°, IV
B 37 O CTRIEZERICIIFNF NI 35.4°, 11
41,10, IVEL48.1° %Y, IVEITIIEERZENGE
H oM (p=0.05).

BREAOAET I BTIRF 7 ABEE 165
excellent. [1&TIZ pinning 1 ffl»% excellent, &
FRIE - F 7 AEE 4 5 excellent 2, fair 1,

Result Rating Carrying-Angle Loss Motion Loss
(Degrees) (Degrees)
Satis-  Excellent ={5° =5
factory  Good <10° =10
Fair <67 <15
Unsatis  Poor 15°= 15%=

factory

R

3. FEB 1 : RIS

J

poor 1. [IIMZ pinning 23 Bt excellent 12, good
5, fair3, poor 3 TREFEIE - ¥ 7 REE 4 Fl»
excellent 1, good 1, poor 2. IVEJ(Z pinning 10
7l excellent 6, good 1, fair 1, poor 2 C, #
MEEAE -NEE 1 2 BID% good T, EZEZES| 1 FiIH
excellent EWIFERTH o7z,

EFIHE

EPI1:97%, BF. 7oy 2RLDEEL TR
5. BIREFTERSBONR Th - 72 (K 2). &8
FREE Tz ML F 5B % Al CIREFRIE LR
ZAR R criss-cross ICRIA L7-. fifE#%, BA
18, TA 45°, AS 0mm Th o7, 3BEF 7R
EE & M EAs T BEFI = Fts L, 58T pin &
WELT. REZERE, CA4°, BA16°, TA 307,
IS BEET T B3 0~135°C, iGEMAE X functional®
cosmetic factor & b IZ excellent T & - 7z (4
3).
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4. fEF 2 1 HIZK

ER2: 5 BF. bRV vhr7v—2i
Frox2G LI ENEOLER, BRIZEFL S,
BEHROMWEIFESB L (. XESEEL &
B R EBRA  BEALARANFRICERA LA ER
LEEBAL T D, BINALIMERSEOIVATS -
72 (K 4). RIH, 25Kk Tl EEFEE A
WTRE R FENCRA A, BEEBIROMENL
EEEY, NESOEEES YD 2 EEHE
L7z, FHROMTRERIN Tw0, BEEIRD
mEFpoREFIRD SN T, 54 HRICEHINEE
& REIRER O B TFi & fifT L /-

FaimEo S FRVIFACTRMT 2 £, BifEDn
IERP EEBIKICRER S DML Tz R
BB FplR & RV - BB 2 AT L 72 (R 5). B
&R criss-cross pinning CHEIE L7z, fiiE%
BA 16°, TA 32°, AS 0mm Th-o7z. M I0H
#h, BRI CE 7 ARBEZTT o7z, ik 5 H
WIEEBIRO+ SR inEn R s Nl wmik2
ZRED FEBT I ENEIE 0~130°, BA 16°, TA 30°
T, functional factor I& good, cosmetic factor
it excellent TH Y, ADL EDFZEIZ7 (X 6).

£ =

NREREEBE EEFrOBEREE LT, Rl
B REREROE 2 L, YIHGHE TR
R IERE 2 ARRIFRVBEAR S oz g, Bl
HRENLETH S LT HIWMENIE,
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HHLT- ERLER

X 5.

FEGI 2 - TR

SEIOBERBICBWT, AS i, 10 mm FEFEL 72
FERI T b AT good LAE E 572 b DAY D
3—AT, poor & - 1-fERI 8 Flch, AS DT
Nbobk b KEpoDF5Smm ¢hoc B
|
DRELHZES 22800 R Tw5E, BR
S5IFPAS OFEGFEBKE WIF EEBEMFIZIEMRL,
ASIE2mm A BET 22 ENEE LWL ETR
HLTWn3,

BA BiaFRER L RKZEFOFHEICER R
{, BEIzL % BA DHEEIRD SN Mo Tz,
Fi, RICLEMBIIBY 52D BA OFH I
14.3°, CAD ¥l 13 5.2°C, BA—CA=¥1
9 1"(BERZES. D) O BRI Y, HES9D
H]EWC LD BA-CA=M 10710V EE 57z,
Bl CA=BA-101C % 5 DT, EHFEF D BA %
15~20°ICfRD> Z iz & D CA iF 5~10°1 %% 5.

Fiz, TA X 46 FIFERH LW IETETHH 7z
fiE 51 1 30 $1(65%) T, A L 7 b D id 16 i
(35%) TH o7z, TADNFEA L7z b Did2f] 30° U
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TA O

£, 55 126053 40°LA L, 4 B3 30°LALE 40°K G
Thot:. HEERICIL, RKZERTIEBL
Z 0% BEOH KRS, BRBIENPEFTE 5
EEZoN (AT, BAERPIMEBACERS
L TA DA Lz b 0iBiiR & L e, =AE
R CEREE L TADIBRL S D
EBHIRE L CAIERIC RIS %2 & 2 51578,
HERBIT TA /N & x5 7 1(18) 12 B 5 A]E)
Ho@AZE IR o, WEEORAEN 15
ZETE L AER S BN E S, A 1507,
TA65TH o7z,

RIRDIBEAEIBE DD & [ BT I EFIEIR -
F 7 A BIEFITH RS % & Ul BUHET REINTFLE
LicZ &, BERCBNEOFRLESES*ET
2% &9 2Bzt pinning #SEIRTARE EE 2 5.
A CiE, pinning D 5 5 74%%3 good LA ETH
D, poor &7 o I ERIE AT HNEIEIC L5 F
TAREMEE LD DS BITH o7, IVRITIE
pinning @ 70%#%3 good LA £ T poor & % - 72 fE
Bl BIEA 537 £ % pinning ZHEITL 72 H D 1
B, AEIRIAD pin 25BENET & 7 D BELT 145
ThotzbD 1P ThH-> 7. M-IVETIE pinning
DEAMH e RESERELAG ST D L E X,

FERI 2 D & 5 WM ER TE T HIRME
BEngEpNn s b DBl Tid, RBIMT2EE
L nwic EZES | 21TV, BBERE%HETie
TR MEAREG I 3 2 % L BITERDBIERE]
EXTOINETHS.

T

/NR BB R EE AT OB IR A DR L 1EE
BB R AR L7, I B F 7 2AEE, [TAT
IREFERE - ¥ 7RAEE, BL, BEMOREFY
# L Wl pinning 2580E & 72 5 TR -IVALIE
BIGNL ORFFHYHE L V> D T pinning ZHFF L BEE
ELDHEECTLIOBRVEBbh. MHEMmE
BENRONDHEE I XEEES I L 2 FB80E
NEBRTH5.
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Classification and Treatment of Supracondylar Fractures

of the Humerus in Children

Masahiko Kemmochi, M. D, et al.
Department of Orthopedic Surgery, Kyorin University, School of Medicine

For treatment of supracondylar fractures of the humerus in children, we first classify the
fracture by Abe’s classification and then to choose one of following treatments : splinting
without closed reduction, closed reduction and casting, closed reduction and percutaneous
pinning, or skeletal traction. When there is neurovascular disturbance, we first use skeletal
traction and see if any improvement in circulation or paralysis of the hand occurs overnight,
provided that blood supply through collateral vessels in the hand is sufficient. Open reduction
of the fracture and exploration and repair of the neurovascular bundle are done later unless
there is improvement in the neurovascular disturbance. Our indices of reduction are a
Baumann’s angle of about 20 degrees and an anterior spike of the proximal fragment of 0 mm.
We analyzed results of the treatment of these fractures using Flynn’s criteria of evaluation of
the 46 fractures, were excellent in 24, good in 9, fair in 5 and poor in 8. In two fractures, there
were neurovascular complications. The main cause of the poor results was displacement of
fragments in the cast owing to unstable fixation of the fracture. For type II fractures, treatment
with closed reduction and casting was the first choice, and percutaneous pinning was needed
when the reduction was maintained with difficulty. For type 3 fractures or type 4 fractures,
closed reduction and percutaneous pinning was the choice unless neurovascular disturbances
were feund. Open reduction of an unstable fracture with vascular disturbance can be deferred
over night by skeletal traction as long as blood supply in the hand is sufficient.
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SRR BRI DWIHRRHE & VT ZARREAL

TIE & b R
Z-B,rn B FE.-=
THAFEF BRI R
% 6 5§ -5 B F %

(i G

E B ARUREESIENC B 20HREE, FIC) — X ta—S VERBER) OBHAFEE
avascular necrosis (AVN) DREEWZOWTHAEL Ta. MRIFZSKUL I TRABE T, RfF
NN BEIGHATRETH o7z 2 B 75 TH 2. BB THBE B L2 53D 5 5 RBIETEE s
258 % A 18 RBETEESNIKTFESRCEFREIELZIToL 21 8% A2, RBER2THLT
WP | BIEFRE LT T2 ASBEE L7, £/, ETRBIEWC L 2B A BB L 72 22
D> b RBETEESNS 168% Bl 8 RBETEREINIKFEES|RICEFEE LT/ 6
% B2BEE L7z, KalamchiiZ X3 AVN 8% VI REHAEIX A1BET0%, A2FT24%,
A3BETS57%, B1EET25%, B2BT1T%ICRboN:. L, ZOHTHIN, IVEOERES]
WZOWTE, AL-3BETEROONT, BIEFT2HB% B2HTI7%IRBD 5. RBIEOFERS
Ei, BIESNIGERI TR BEINGZLSLBEICOEEEDE Y AVN OFAEICEASL T

Wi I EMHS»ER ST,

T &I

1988 FE 12k & & 11 72 EPOS(the European
Paediatric Orthopaedic Society) multi-center
study T, V—xX>tEa—%Lik(LLTF RB&)
2 & B KBEBEO~L T ARt (avascular ne-
crosis, AFAVN) X 3,611 ADFAE DT »
2.38% EENTWBY, HBEETiE, FIHIGHTREL T
JRAIFNC 2B RBIKIC LB A7 ) —= > 7 %1T
W, HRANBEINEWLIHEEICEROFELELT
T TR EES 1212 B KB T EFREDPRME
B ZIT> T2, L LARXTHRT LD,
LT T195 F5 AETCHZLI-BEICBIT3
RBE#HODAVN AEHE X, UVW.INEGET
Holz. 1988~1995 & £ T D HbE T DRFE T8t

(1) 13 EPOS study group & K & 728w id 7
<, AVN WERIZHEELLRRIZAS »rTldx
Vo SREELE, ZOREHAS,ICT S0, g
R4 BB FIRFEE BN B 1T 2 WIHIE RO
e AVN ORFEREFRIC DOV THRAT L 7.

FOE RaP S

TR, 1988 F10 A LD 1995 F5 A F Tz
bex¥lee L A REREFMARET, 5RUL
DER E TRMERZE T, REMICEENTIRET
Hotz 2B 75 e L. NERZ, LT 696, B
F 36, AfE27 51, M 42 6, @RI 3HITHS.
IR RREER I3 5.1~23. 1 /%, ¥ 10.0(£3.1
SD)ETH 5.

BREIN—7I5BICHELE. £3, kT

Key words : developmental dysplasia of the hip (FeREMRHIMEET), avascular necrosis of femoral head (AR&F 37
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Pavlik Harness

Yes‘/ \No

6 months Skin Traction follwed by Manual
Reduction under General Anesthesia

Yes/ \No

Cast for 1-2 month Open Reduction

Pavlik Harness 6 months

X 1

FeR M BRI A1 o 2 Fox 5 8 5 £ (1988~
1995)

T,V A2 NVEEET L ((RESEE B
RPRIIBESTLIELH D). ) — A2 - AT
BigTE o358, SBEONEESRICLSK
B TREFEELITL, ¥7RETEY 458, HEE%
1B, FDB) — A Ea—FLEEETSE. L EOR
FIRIBIC TRIE T E o - 1561013, Blnnis
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xR 1. YIHAE E BEAEER AVN F4%

BIERE (Kalamchi ®434) B
i3 EGIE | B IUE aff (mm) AVN FEER AVN FEEE(%)
II I v
Al 25 25 6.3£2.7SD* 0 0 0 0.0**
A2 20 21 3.4£3.1SD* 4 0 0 23.8
A3 g 7 2.1+2.8SD 3 0 0 S5l
B1 14 16 7.942.3SD** 0 2 2 25.0***
B2 6 6 3.8+4.1SD** 0 0 1 16.7

Al 4kt RB &M S RS ED

A2 HfET RBEMBAES NEIETREED 7 O N EES 1% 2 G RREF TICEFEIR 217 - 72 ERI

A3 RB#EHA SN TN EES RS IME TEFER VMG E L 1T 72EH

B1: %bt® %29 % AN BT T RB #EH5SEIA & NI & 7 dER]

B2 : HkEx 227 2 LAANCBTIZ T RB #E0FA S NBIERGE D D NMEES| RS S KRE T ICEF

BIR&1T > 1EHL.

) PERNCHRTFEMAEEZE H D (student’s t-test ; p<0.05)
2 BRI EIEEE H D (Fisher's exact probability test : p<0.05)

VIEEE L Gt & NI EB % A B, St 227
2 AR bt ic T RB & 23BtR S iz fEFI % B
BEE L 01, ABED I, RBIRICTEES
NIEEGI% A 18 RBEKIC TEEREDLHN
EES| RS MRE N ICEFEE 21T ER %
A28, RBIEEZRA T, NMEES|RLSIHMTIC
EFEERITOBREINLENZ AR LTz,
F/:, BEEDI 5, RBIFWCTEEINIES*
B1 RBEBRICTEEREDO NMEES | REH
PR N W EFRIE 21T o 1R % B2 BEE L7z,

FAEEHE, O RBEREIcRUHRzL, @
ERE, @ IUE afE?, @ RBEK L 2EENE
I, ® AVN HADFEHE L BEE (Kalamchi &0
SEEY) LIz,

# 5t 2 B9 BB #7 1 Student’s  t-test F 72 i3
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Fisher’s exact probability test Z >, p<0.05
AEEELTHE L.

& R

AT1EZ 25025 8%, A2883 20421 %, A3
BEZ7THI7R B1EEIX 1416 R%, B2 2 66
6 TH-o7. BHEHDOINEafEe AVN OFRAEK
wFRLIWCRLE,

IR afld, A1BEEBL1E A2BEEB2EET
HEIFENBEEZRRDonier o7z, ThbbY
BeT RB EHSBAMA & NL7ER & fibbeic T RB &8
R ENIERT, EaBOBEET X5
To. Fio, A1BEE A28 B1BE B2HTII=E
afEICHEFFNEEZELNED 5 N(student’'s t-
test ; #NZFN p=0.0018, 0.0139), RB iKIZ T
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AVN
2 AVN R4QHLE L LI a 8 (mm) 1%
€

BaNIERIZEE shho HER K LA
BUIZE afErimy» o7,

AVN OFAERIF, A1REE Bl BETHITEN
BEE»ZD 5N (Fisher's exact probability
test . p=0.018), RBIETEESINIZEMIZB L
T, MifTic T RB &ELBIR S N TWIfERID S
WEBEICAVN OREENGHZ EMNHAL ML
o7z, AVN OEIEE % Kalamchi D38 TH
e, ABECIE, TR26 1TR7HICETEE
O AVN THhbH, BETIE, MA26, VA 3FH
T, 2 CEED AVN Tho7:. RBEOKEICHE
bod, EEDAVN I, UREEFIZT % LENS
BRI BT 12 C RB #EVBR ST/ ERNICR S
LTV TE,

AVN OFAE L 7fER] & R4 L o 7 ERINIC
SWTINFaERIEEL TH B E(K2), AVN
DFRELEMOIIZEafE X, F¥3.1(£2.9
SD)mm, FEAEL &b o7 ERNEFH5.5(+3.4
SD)mm THFtFREEE #5897 (student’s t-
test ; p=0.0239).

EAME

LR 3 hBRETCREE I, GAKRMER
B DM 2 %0 7z, IEEVIZE O X i3
BFEETRIUF afEiZ 10mm THh-o7 (K 3-a) i

3. ERI(AAEREREF KA, 28

a DEEYIEZE. IU=E afEid 10 mm. JEETRB
K5

b 4% 92 H. metaphysis @ broadening 5%
S5, AVN 2SHEfllahn 5.

C 2% KERBIROD Btk DFE B, FF1k &
HERREE 2580 5.

d 1117 Kalamchi IVEI®O AVN OFFH,

ETE®R I~ LA F TRBVEF SN IZE
Bani, &% 9 H»ARFOREM X MEATIE, B
IZ metaphysis @ broadening 2% & 41, AVN 23
ACTw2bD il EN(B3-h). ZDRE
SIGAERICTERZI02A» S 6 »ABICHD
RB 2 E andz. 2 iF0 8 X MEE TIEX
REEOB WM OFEEIE, RYb e B ERE
ENTD SN (K 3-¢). 11 2 1E Kalamchi
IVRID AVN OFF 3% & 117z (K 3-d).

z =

RBi##E AVN OBRICOWTIZE L DIED
» %, Ramsey & 13 RB iHIZ BV CEE DBIHEA
AVN Ofslixmo 5 Lifi~, FAHE#% safe zone
RO T L AL -0, Bk, RAEER &
DB & D7 7z > HAENEX, AVN O risk &=
WY $50, BOTEHhEAN, Tek
FHEfI 2 Lo B WX I TMHICHEE L T w5,
1983 4 Iwasaki & 1%, RB#EZ AREEL, TEA
MLORFEEIT> & AVN IBSEEICRET 2 L]
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LU 79 FHAMT L E XL T L}, safe
zone DIRFF L L BT, AVN REDFIHICEET
B nuheHELZIEZEZ TS,

(TS E, a @8 mm AN Tid, AVN 4D
fERAEVEREL T2, SEORAERRT
b, AVN RAGITHEREIC a EHEW T & H3HER
iz,

SEOREFER T, Mt T RBERADIEE
W2 AVN O#EEId@R <, Bt T RB &z Bith LE
BoBen: 256125 &2pPITAVN OFRE R A
Shighrotc £z, EmER AVN 3fift T RB %
PR UOLEOLICHED SN, ZOEMAIXRB
BECREINLBEOATRL, BEankrok
Hucbaohiz, $4bb RB OERAKIIEE
ENBWHEECH FRICEELMFL TSI &
HHERl & N/ SEIORBEIRIE, BT TR fol-
low L7ZEBNICRESNTEB D, IBETRBIETE
BaniBHEDL 5| & EEEE L - T fol-
low ENTWa77®, SRIORAE[NRCTIE RBE
TOHBIERIZ . £, AVN BRENYEZZ
WESFAEERT 27 —AbFENTWET:
HAVN BEEEL., Lrl, Pl &bkt
TRBZEZBALEZZ7V—TINE af@rEL
(AVN O risk 23EW) w5 Z i3k <, SED
PEFBE» S YBEICB T 5 RB & BN L2
NEWbDEHE SN

LFTiz B 2 RBIEOFERA K, @EOHE

BE L TITo 2 R TR ATl wDS, &
EIFRE L - #BCIE, SREABA SN 2RIDOER
Miz& iz AVN OFR I BE L 7388 r -+ fT
bR TW RS s rot. SRz
5 RBHEDEREESZ, BEMANEONLER
b 2RI e o -2 TR BT I 2
Z &, FEPLHE IS, REERMDbTRY
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Effects of Initial Treatment for Developmental Dysplasia of the Hip on the
Incidence of Avascular Necrosis of the Femoral Head

Takashi Saisu, M. D, et al.
Division of Orthopaedic Surgery, Chiba Children’s Hospital

We did this study to identify the effects of the initial treatment for developmental dysplasia
of the hip on the incidence of avascular necrosis of the femoral head. Seventy-five hips of 72
children were investigated retrospectively. The mean age at the time of the most recent X-ray
examination was 10.0 years(range, 5.1-23.1 years). Twenty-five hips(group A 1) were initially
reduced with the Pavlik harness in our hospital and 16 hips(group B 1) were reduced with the
harness elsewhere. Twenty-one hips other (group A 2) were treated with skin traction followed
by manual reduction under general anesthesia owing to failure of reduction with a Pavlik
harness in our hospital. Six hips(group B 2) were treated in the same way after a similar failure
elsewhere. Finally, seven hips(group A 3)were treated at the outset with skin traction followed
by manual reduction. The incidence of avascular necrosis was nil in group A 1, 25% in group
B1, 24% in group A 2, 17% in group B 2 and 57% in group A 3. Hips with avascular necrosis
in groups A 2 and A 3 were classified as Kalamchi type I or II. Patients with avascular
necrosis in groups B 1 and B 2 were classified to type Il or IV, indicating severe involvement,
compared with type I or II. In conclusion, the initial treatment of developmental dysplasia of
the hip is important if avascular necrosis of the femoral head is to be avoided.
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Frud SMEREDRERR S, BREELEONLHAFERD 1 I ER L. EHIR 7K, &
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KAETH - 7. MRIEREHR T3 KRB = (LB Im
BOMAK 1/3 O3 T1 &IES, T2HEBD
HHERD, RKK&GTY, T1, T2 Lb&EE
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Case of Idiopathic Early Closure of Distal Femoral Epiphysis

Ryoma Aoyama, M. D, et al.

Department of Orthopaedic Surgery, Keio University School of Medicine

Early epiphyseal closure is usually caused by a traumatic mjury, tumor, osteomyelitis, or
irradiation. We report a rare case of idiopathic early closure of the distal femoral epiphysis. A
7-year-old girl was brought to our hospital because of valgus deformity and shortening of her
right lower leg. X-ray films showed sclerotic changes in the lateral one-third of the right
femoral epiphysis, and the femorotibial angle was 160 degrees. Magnetic resonance imaging
showed a high-intensity area on both T, and T,-weighted images. The diagnosis was early
epiphyseal closure. Varus osteotomy followed by callus elongation was done and although
slight shortening remained, the valgus deformity was seen to be corrected at follow-up, 4 years
after operation. Only five cases of idiopathic early closure of the distal femoral epiphysis have
been reported in English and Japanese to date. All patients were female with closure of the
lateral epiphyseal plate. The etiology in this case was unclear, but impairment of blood flow
owing to hormonal deficiency or mechanical stress may be causes.
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Two Cases of Atlantoaxial Rotatory Fixation Manipulated
under General Anesthesia

Kazuhiro Masuda, M. D., et al.
Department of Pediatric Orthopaedics, Shizuoka Children’s Hospital

We report on two children with long-standing atlantoaxial rotatory fixation, in whom halter
traction failed and manipulation under general anesthesia was successful. Patient 1 was a 5-
year-old boy whose neck was fixed rotated to the right and tilted to the left for no apparent
cause. Although the patient was treated by halter traction for two weeks, the dislocation was
not reduced. Twelve weeks later, manipulation was done under general anesthesia. After
reduction, a Minerva cast was applied for four weeks and a soft neck collar was worn for
another two weeks. Patient 2 was a 6-year-old girl whose neck was fixed rotated to the left and
tilted to the right following cervical lymphadenitis. Halter traction failed, so manipulation was
done under general anesthesia ten weeks after the onset. After reduction, a halo-vest was used
for eight weeks, followed by four weeks of Philadelphia collar fixation. These two cases were
type II according to the Fielding and Hawkins classification.
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Monteggia Fracture in Children
—A Review of 30 cases—

T.P. Lam!, B.K. W. Ng!, R.F. Ma?, J.C. Y. Cheng!

'Department of Orthopaedics and Traumatology, The Chinese University of Hong Kong,
Prince of Wales Hospital, Hong Kong SAR, China
?Department of Orthopaedics, Sun Yat Sen University of Medical Sciences,

Memorial Hospital, Hong Kong SAR China

Abstract Purpose : The aim of this study was to review the behavior and treatment results
of Monteggia fracture in children.
Study Design : The charts and radiographs of patients with a Monteggia fracture who were
younger than 16 years old were reviewed retrospectively.
Results : 33 patients were admitted with a Monteggia fracture, from 1995 to 1999. Of these
30(90.9%) complete records and radiographs were reviewed. There were 22 boys and 8 girls,
with an average age of 6.6 years (range 1.5 to 15.8 years). When the child was treated within
3days after injury, all radial head dislocation could be successfully reduced by the close method
except one with an intact annular ligament which prevented close reduction. The ulnar fracture
was reduced by the close method in 20 cases, and by open reduction in 10 cases. 25(83.3%)
patients returned for clinical assessment. The average follow up was 4 years. The Bruce
Scoring System was used to assess the injured elbow. 24 (96%) had excellent or good results, and
1(4%)had fair results. The child with fair results had delayed treatment until 16 days after
injury. 20 cases were treated with intramedullary K-wire fixation for the ulnar fracture with
no significant complication.
Conclusions and Clinical Relevance : The most important factor for achieving good results
with a Monteggia fracture is not to miss the diagnosis. Intramedullary K-wiring for the ulnar
fracture is safe and effective. An excellent result is expected when a Monteggia fracture in

children is treated promptly and appropriately.

head. Conservative treatment with close reduc-

Introduction . . )
tion and casting has been considered to be the
Monteggia first described a fracture in the standard way to treat this injury®®”. However,
ulna with concomitant dislocation in the radial various authors have indicated that certain

Key words : Monteggia, Treatment
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Table 1. The Bruce Scoring System

Item Maximum score
ROM=60— (% impairment x0.6) 60
Pain 30

Hyperextension

2 if <5, 1if 5-10, 0 if >10 2
Loss of carrying angle 5

2 if <5, 1if 5-10, 0 if >10
Appearance-patient’s perception 2
Objective assessment of appearance 2
Radiological union 2

Monteggia lesions may not be amenable to non-

operative treatmentV?. More aggressive treat-

ment with open reduction and operative fixa-
tion may be required in some cases to ensure
satisfactory outcome""®,

This report describes the behaviour and
treatment results of Monteggia fracture dis-
locations treated at our institute between 1995
and 1999.

Methods

This was a retrospective review of all chil-
dren below 16 years of age admitted to the
Prince of Wales Hospital of Hong Kong SAR,
from 1995 to 1999, with a Monteggia fracture
dislocation. The records and radiographs were

examined. The demographic data were noted.
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Fig. 1.

a : The preoperative AP
and lateral view of the
injured elbow.
Monteggia Fracture in
Children
—A review of 30 case

b : The postoperative AP
and lateral view of the
same elbow treated
with close reduction
and intra-medullary
K-wire fixation for
the ulnar fracture.
Monteggia Fracture in
Children
—A review of 30 case

The treatment method of first choice for the
radial head dislocation was close reduction, and
if that failed, then treatment proceeded with
open reduction. The ulnar fracture was reduced
in a similar fashion followed by casting or
internal fixation. The mode of internal fixation
could be plating, lag screw fixation or
intramedullary K-wiring(Fig. 1). The assess-
ment for the treatment outcome used the Bruce

Scoring System(Table 1) for the elbow injury.
Results

From 1995 to 1999, 33 patients were admitted
to the Prince of Wales Hospital with a Monteg-
gia fracture dislocation in the elbow.
30(90.9%)records and radiographs were revi-
ewed.

The male to female ratio was 2.75 to 1. The
average age was 6.6(range from 1.5 to 15.8)
years.

There were 17 patients Bado’s type I, and 13
with Bado’s type Il fracture. Among these 30
patients, 27 patients(90%)could be treated with
close reduction resulting in a stable
radiocapitellar articulation. These 27 patients
were all treated within 3 days after injury. One
patient with early treatment needed open reduc-

tion for the radial head ; the operative finding



Table 2. Results according to the
Bruce Scoring System

Bruce Score | Result P::;:Ee;e]:;es
96 to 100 | excellent 23
91 to 95 good 1
81 to 90 fair
<=80 poor 0

was that the annular ligament was intact and
was blocking the radial head from getting back
into the reduced position. The other 2 patients
required open reduction for the radial head, and
both of these had delayed treatment.

Concerning the ulnar fracture, 10 of the 30
cases required open reduction. A total of 20
cases received intramedullary K-wire fixation
for the ulnar fracture with no significant com-
plication.

25(83.3%) patients returned for a clinical
assessment. The average follow-up duration
was 48 months. Table 1 shows the Bruce Scor-
ing System used. Table 2 shows the results
according to the DBruce Scoring System.
24(96%)had excellent or good results. 1(4%)
case with delayed treatment on Day 16 had fair

results.
Discussion

Child Monteggia fracture dislocation can be
satisfactorily treated with close reduction and
casting. In fact, our series demonstrated that
the radial head could be put back to the reduced

position by the close method in 90% of cases.

However, operative treatment should be consid-
ered in certain situations especially when the
ulnar fracture has been found to be unstable
after reduction. In such circumstances, internal
fixation should be performed. 20 cases in this
series had bheen treated with intramedullary K-
wiring, and this was shown to be a safe and
effective way of fixing the ulnar fracture. The
timing of treatment is important as far as the
clinical outcome is concerned. If the patient is
treated promptly and appropriately, the result
can be expected to be satisfactory in most

cases.
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Management of Congenital Pseudarthrosis

of the Tibia in Infants

— the Effect of Early Surgery on Achieving Union in
Pseudarthrosis and on Growth of the Limb—

Benjamin Joseph, V. V. J. Somaraju,
Sanath Kumar Shetty

Paediatric Orthopaedic Service, Kasturba Medical College

Abstract The study was undertaken to determine whether the results of surgical treatment
for pseudarthrosis of the tibia in young children is so poor as to recommend that surgery be
deferred till after three years of age. Radiographs and records were reviewed of twenty-six
consecutive surgical patients with Crawford Type IV congenital pseudarthrosis of the tibia.
Growth abnormalities in the tibia, fibula and in the femur of the affected limb at the time of
presentation were identified. The outcome from treatment, in terms of achieved union in
pseudarthrosis, refracture rate and limb length, in thirteen children treated before the age of
three years was compared with those treated later.

Union in pseudarthrosis was achieved in 12(92%) of the 13 children treated before three years
of age by excision of the pseudarthrosis, intramedullary rod insertion and dual onlay cortical
bone grafting. Union was achieved in only 5 of 7 children who underwent the same procedure
between 3 and 12 years of age. The extent of shortening in the limb at the time of surgery was
least in those below three years of age. The limb length discrepancy remained unchanged in 11
children who had transarticular Rush rod insertion before the age of three years. Growth
abnormalities in the fibula, tibia and in the femur were less pronounced and the rate of a re-
fracture were not frequent in those treated early.

The study suggests that there is no need to defer surgery for pseudarthrosis of the tibia till the
child is older than three years of age.

A recent review of 340 patients conducted by

Introduction
the EPOS from has found that union could be
Contrary to earlier reports, the problem of achieved in over 75% of instances'®*?. The
achieving union in congenital pseudarthrosis of results of this multicenter study also suggested
the tibia does not appear to be insurmountable, that the chances of achieving union in pseudar-

Key words : Congenital pseudarthrosis of the tibia, Onlay grafting, Intramedullary rod insertion Infants
All correspondence regarding this manuscript and request for reprint to be addressed to : Benjamin Joseph
Paediatric Orthopaedic Service, Department of Orthopaedics, Kasturba Medical College

Manipal, 576 119, Karnataka State, INDIA

Fax :

-+91 825 570062

E-mail:benjamin.joseph @ kh.manipal.edu

196



throsis were lowest in children under the age of
three years. Consequently, there has been con-
sensus among the participants of that study
that surgery should be avoided until after three
years of age'. Sharrard®” and Hardinge'® have
recommended deferring surgery till four years
of age.

However, over the last 13 years we have
treated 26 patients with established pseudarth-
rosis of the tibia and performed surgery on
these children as soon as they presented to us.
In 13 cases, we undertook surgery in children
less than three years of age since we assumed
that the sooner union was achieved, the less
pronounced would be any growth abnormalities
in the limb. In the light of the reservations for
such early surgery expressed by the members
of the EPOS study group, we felt we ought to
evaluate the results of surgery in our children
who were under three years of age, more close-
ly.

The specific aims of the present study were
o) -

1. Determine the union rate in congenital
pseudarthrosis in children treated under
the age of three years.

2 . Identify various growth abnormalities in
the affected limb in children with congeni-
tal pseudarthrosis of the tibia, and deter-
mine whether these growth problems, in-
cluding shortening, were less in children
who were treated before the age of three

years.
Material and methods

Case records and radiographs were reviewed
of 30 consecutive patients with congenital
anterolateral bowing of the tibia treated at this

center, during the last 13 years . The patients

included 21 males and 9 females. The right side
was involved in 13 patients, and the left was
involred in 17. Cutaneous features of neurofi-
bromatosis were evident in 26 patients. Two
patients had radiological changes of fibrous
dysplasia that were confirmed subsequently by
biopsy.

Two patients were treated by bracing and did
not develop pseudarthrosis. Of the remaining 28
patients who developed established pseudarth-
rosis of the tibia, two were lost to follow-up.
The outcome of the remaining 26 patients with
established Crawford Type IV pseudarthrosis®
was analyzed in detail.

Twenty patients were skeletally immature
when they presented for treatment, and thirteen
of these children were less than threa years old
at the time of surgery.

The skeletally immature children underwent
excision of the pseudarthrosis, internal fixation
with an intrameduliary rod and onlay cortical
bone grafting. Bone graft was harvested from
the subcutaneous surface of the opposite tibia
in 19 children. At least two struts of cortical
bone were placed alongside the pseudarthrosis
site and no attempt was made to anchor the
grafts to the tibia. Sheffield telescoping rods
were implanted with the T-pieces in the prox-
imal and distal tibial epiphyses in two patients.
All the other skeletally immature children had
an intramedullary Rush rod passed from the
calcaneum across the subtalar and ankle joints
into the tibia. In one child simultaneous limb
lengthening was also undertaken.

The six skeletally mature patients were
treated by compression at the pseudarthrosis
site. Proximal metaphyseal lengthening of the
tibia with the help of a monolateral external

fixator was performed in four of these six

197



Table 1. Frequency of Primary Union in Pseudarth-

rosis of the Tibia after the Index Operation
in 26 Patients treated at Different Ages

Age at surgery

Union after
Mean age at

surgery (years)

index operation

n
<3 13 1.93£0.65 12 92.3
3-12 7 6.82+2.14 5 71.4
>12 6 18.50+3.21 66.6
patients.

The children who were under three years at
the time of surgery have been followed up for a
mean period of 6.27 years(range 2 to 11.4
years). Children who at the time of surgery
were between 3 and 12 years have been foll-
owed up for a mean period of 5.44 years(range
2 to 8.1 years). The sequential radiographs of
each patient were studied to identify changes in
length of the femur, tibia and fibula. Tibial,
femoral and fibular length measurements were
made with the help of grid films and expressed
as percentage difference as compared to the
normal side. The initial tibial length measure-
ment was made from the immediate postoper-
ative film and not from the pre-operative film
in view of the bowing and angulation at the
pseudarthrosis site before surgery.

Growth abnormalities were noted in the tibia
such as abnormal inclination in the proximal
tibial physis, bowing in the shaft of the tibia,
alterations in the shape, and alignment in the
distal tibial epiphysis. The length of the fibula,
the position of the lateral malleolus based on
Malhotra’s grading'™® and the presence of a
fibular pseudarthrosis were noted.

The frequencies of these growth abnormal-
ities were compared among the three groups of
patients based on the timing of surgery wiz.
children under the age of three years, children
between three and twelve years, and patients
who were over twelve years of age, at the time

of surgery.
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The outcome of treatment in terms of achiev-
ing union in the pseudarthrosis, correction of
deformities and equalization of limb length was
compared among the groups. Eleven children
who had a follow-up of more than five years
were studied in greater detail to identify the
alterations in growth, the frequency of any re-
fracture, and any need for any secondary surgi-

cal procedure.
Results

Union rates

When the pseudarthrosis was united after the
index operation, without the help of any supple-
mentary procedure, it was referred to as “pri-
mary” union. If union occurred after some
additional procedure then it was referred to as
“secondary” union. The frequency of primary
union was highest among children who were
less than three years of age at the time of
surgery(Table 1). The average time for union
was 3.91+2.31(SD)months in children under 3
years, and 3.90+1.24(SD)months in children
between 3 and 12 years. One supplementary
bone grafting procedure was sufficient to
obtain secondary union in the one child under
three and in the two children between three and
twelve years of age in whom primary union was
not achieved. The pseudarthrosis remained un-
united in two skeletally mature patients.

Re-fracture

A re-fracture at the site of the original
pseudarthrosis occurred in two patients who
were treated before the age of three years. One
fracture occurred at three years after the pri-
mary surgery. In the other child, the re-fracture
occurred at two years after the first Rush rod
had been replaced with a longer rod. In both

these instances of re-fracture, the implants also



Table 2. Extent of Shortening in the tibia in the immediate
Bostoperative Period and at Final Follow-up
Mean initial Mean final
Age at . 5 0
n shortening | Range(%) | shorteming | Range (%)
surgery (%) (% )
<3 years | 11* 5.26 1.2-18.5 5.71 0-11.5
3-12 years 7 17.58 0.9-35.8 18.34** 5=
>12 years 6 43.53 32-57.5 19.05*** | 4.2-25.2

* * Initial shortening could not be measured in two cases since the

radiographs of the normal tibia were not available

** . Limb lengthening performed on one limb

*** _ Limb lengthening performed on four limhs

Table 3. Frequency of Growth Abnormalities in the Tibia, Fibula and
Femur in Skeletally Immature Children with Congenital
Pseudarthrosis of the Tibia

<3 years(n=13) 3-12 years(n=7)
Growth A A
q t t
abnormality At follow-up At follow-up
presentation presentation
Proximal tibial
1o*<1ma' ibia 0/13 0/13 2/7 2/7
physeal tilt
Posterior bowing in
the proximal third of 1/13 1/13 3/7 3/7
the tibia
Ankle valgus 4/13 8/13 6/7 7/7
Proximal migration
in the distal fibular 7/13 11/13 6/7 7/7
physis

Fibular

pseudarthrosis Gl o/l
Fibular hypoplasia 6/13 1/7
Femoral lengthening 5/13

Femoral shortening 3/13 0/7

failed. A repeat Rush rod implant with cortical
bone grafting lead to union within four months
in both these patients.

Both the children who had telescoping rods
implanted, developed new pseudarthrosis at a
more distal site. One of these children required
three further operations to achieve union while
in the other patient, a single bone grafting
operation with the original rod in situ was
sufficient to facilitate union.

Re-operation for rod exchange

The rush rod recedes into the distal half of

the tibia as the child grows. At this stage the

short rod was removed and a longer rod was
inserted in eight children who were under three
at the time of initial surgery and in two children
initially treated between three and twelve years
of age. In two instances, rod exchange was
possible without having to osteotomise the
tibia. However, in eight patients the tibia had
begun to bow just proximal to the rod, and an
osteotomy was required to facilitate rod
exchange. Autogenous cortical bone graft re-
harvested from the contralateral tibia was
placed around the osteotomy site in these cases.

Union of the fresh osteotomy occurred within a
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mean period of 3.8 months. The mean number
of operations(including the index operation)
performed per patient was 2.15 in children who
were under three years and 1.7 in those who
were between three and twelve years at the
time of the index operation.

Limb length inequality

The degree of shortening in the affected tibia
was least in children who were treated before
the age of three years, and the shortening
remained virtually unchanged till the final fol-
low-up(Table 2). In 4 of the 13 children who
were less than three years of age, the extent of
tibial shortening gradually became reduced
over time. In one child, the shortening remained
virtually unchanged for more than three years.
Tibial shortening increased in the remaining
patients. Among children who were between 3
and 12 years of age at the time of the index
operation, a spontaneous reduction in tibial
shortening was noted in only one patient. In five
children the shortening increased modestly. In
one child, limb lengthening was done at the time
of initial grafting and rod implantation. Though
almost complete equalization of limb lengths
had been achieved at the time, the residual
shortening in the tibia at skeletal maturity was
26%.

Since the follow-up periods varied from
patient to patient, the alteration in limb length
was calculated as the alteration in length per
year. The mean alteration in length of the tibia,
per year was a 0.4% reduction in limb length
discrepancy per annum in children treated
under three years of age, and a 0.69% increase
in limb length discrepancy per annum was
noted in children treated between three and

twelve years of age.
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Growth abnormalities of the limb :

Growth abnormalities in the tibia, fibula and
femur were more frequently seen in children
treated later (Table 3).

Discussion

The results of the present study challenge the
view expressed by the members of the EPOS
study group that it is difficult to achieve union
of pseudarthrosis in children under the age of
three years. Not only was union achieved in
most children under three years of age, but the
primary union rate of 92% was one of the
highest reported in the literature?=810-1719-30)
What was even more interesting was that in the
present study, the union rate in children under
the age of three years was higher than that
obtained in older children. On the other hand,
Boero et al.” had abysmally poor results in
children less than five years of age, with a union
rate of 14%, while they had 86% success in
older children. Ghanem et al. also reported very
poor results in young children'®. What could be
the reason for such conflicting results? The
method of treatment adopted by those authors
was the Ilizarov technique. In contrast, our
operative approach entailed excision of the
pseudarthrosis, intramedullary nailing and
autogenous cortical bone grafting. Grill et al.'®
highlighted the problems of applying the Ilizar-
ov apparatus to young children and suggested
that these factors may have contributed to their
poor results. With the technique we employed,
no such problems were encountered. The ratio-
nale of the use of cortical graft rather than
cancellous graft'”, and the benefit of the inser-
tion of an intramedullary rod, has been noted in
previous studies?®»®27 - The high rate of

union achieved in the present study and in other



earlier reports?®9217 do not support the view
expressed by the EPOS study group that hone
grafting and internal fixation methods were of
little value for this condition'®.

The present study shows that union can be
achieved in young children by bone grafting and
intramedullary rod fixation. However, as
Weintroub and Grill®® emphasized, “viewing
the healing of the pseudarthrosis alone as a
surgical issue underestimates many other prob-
lems that affect the outcome”. We endorse this
view and feel that it is imperative that other
problems such as growth abnormalities in the
tibia and fibula, which are associated with the
condition, are also addressed.

Limb length inequality encountered in
pseudarthrosis of the tibia may be due to inher-
ent growth abnormalities seen in this condition
or due to the ill effects of treatment.

Comparison of the length of the limb at
commencement of treatment, shows that the
longer the pseudarthrosis had untreated
remained un-united, the greater the extent of
shortening in the tibia. This observation jus-
tifies our approach to early intervention. How-
ever, does early surgery in any way hamper the
subsequent growth of the limb ? The treatment
adopted for managing skeletally immature chil-
dren in this study entailed transfixing the distal
growth plate of the tibia with an intramedullar-
y rod. Damage to the growth plate either while
passing the reamer or the rod at the time of
surgery, and the retention of the rod for several
years post-operatively might adversely affect
the growth plate resulting in progressive
growth retardation. However, the present study
showed that in children who were followed up
for over five years, a smooth Rush rod inserted

from the calcaneum across the distal tibial

growth plate did not result in any progressive
shortening in the limb. The percentage shorten-
ing in the limb remained virtually unchanged in
some of these patients, while in others there
was an actual reduction in the limb length
inequality. On the other hand, the two children
who underwent Sheffield telescoping rod im-
plantation did show progressive shortening in-
dicating that the growth plate was damaged.
Both these patients had the telescoping rod
inserted from the ankle joint.

Yet another important problem in the man-
agement of congenital pseudarthrosis in the
tibia is the tendency for a refracture after
union. The frequency of a refracture following
rod implantation was not unduly high in those
children who were treated before the age of
three years.

The need for a re-operation again was not
appreciably greater in children treated before
three years of age. The main reason to re-
operate was for rod exchange. We believe that
it is prudent to retain an intramedullary rod till
skeletal maturity as an internal splint to mini-
mize the risk to a re-fracture. The fact that a
sizeable proportion of children showed a ten-
dency for bowing in the tibia as they outgrew
the initial intramedullary rod indicated that the
risk to a refracture was very real. If rod
exchange could be performed before bowing in
the tibia occurred, then the need for osteotomy
of the bone might be avoided. This would
reduce the morbidity of the re-operation. We
opted to perform autogenous hone grafting at
the time of rod exchange whenever an
osteotomy was needed as we felt that union
might not be achieved without the bone graft.

The higher frequency of other growth abnor-

malities such as abnormal physeal inclination,
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posterior bowing in the proximal tibia, and
abnormalities in the distal fibular physis noted
in older children suggested that all these abnor-
malities developed over a period of time in
children with pseudarthrosis. It would follow
that the sooner the union was achieved, then the
less would be the chance of these growth abnor-
malities developing.

In conclusion, the frequency of union was
higher, the shortening in the limb was less and
associated growth abnormalities were less fre-
quent in children with congenital pseudarth-
rosis of the tibia who were treated before the
age of three years. In the light of these results
we see no justification in deferring surgery for
pseudarthrosis of the tibia till four years of age.
However, in these young children we recom-
mend that the procedure to adopt is excision of
the pseudarthrosis, cortical bone grafting and
intramedullary rod implantation in preference
to the Ilizarov technique since the latter proce-
dure has been reported to have poor results in

young children?! 139
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Distal Quadricepsplasty for Isolated Contracture
in the Quadriceps in Children

Phan Duc Minh Man, Phen Quoc Vu

Center for Traumatology and Orthopaedics

Abstract Purpose : Evaluation of distal quadricepsplasty using the Z technique for

improvement in flexion of the knee in isolated contracture in the quadriceps in children.
Methods : From 1990 to 2000, we have performed this technique on forty-two cases of a stiff
knee, involving thirty-two children. The procedure consisted of a plasty Z technique between
the rectus femoris tendon ancl the vastus intermedius muscle, and expansion in the vasti on both
the sides of the patella. Then, we released any remaining adhesions and flexed the knee to more
than 120°. After treatment, the knee was immobilized at about 60 degrees, and a splint was worn
usually for 2 to 3 weeks for exercises.
Results | Their mean ages were 8.9 years(range four to fifteen years)and the average duration
of the contracture prior to operating was 6.4 years(range three to ten years). There were 3
cases being with superficial infection due to skin necrosis. At a mean of three years(range one
to six years) after the operation, the clinical results for thirty-two knees involving twenty-eight
patients were analyzed :

Restored flexion of the knee : >120° (8 cases), 60-120° (20 cases) and <60° (2 cases)

Average extension lag 24.5°

One case presented swelling at the knee at 4 years after the operation due to walking long

distances.

Function : good walking and running in 23 patients(82.1%), with 20 of these with 60-120° ;

flexion of knee and limp gait and weak running in the other 5 patients(17.9%).

In those between 7 and 11 years old (12 cases), good function was achieved in all at 3 to 5

months after the operation.

Conclusion : This technique was simple in practice and can be successfully applied to young

patients 7 to 11 years old, and can restore flexion of knee up to 120°.

Contracture in the quadriceps femoris muscle acquired as in ischemic myositis?®9'" or trau-
in children leading to limitation in flexion of the matic myositis'®'®. We further suspect many
knee is now usually only seen in poor or devel- are related to injections into the muscle which
oping countries'®!?, Its cause may be congenital are now happening in Asian countries where
contracture as in congenital torticollis? 5" or they often use intramuscular injections of drugs

929 Tran Hung Dao St., Dist. 5-Ho Chi Minh City, VIETNAM
Tel : (848) 9235791 Fax : (848)8351789
E-Mail:phanman @ hcm.ynn.vn

204



into the thigh for new-born children!®". This
condition results in children who have an unsta-
ble quadriceps gait and are unable to squat.
This makes functional activities difficult such
as moving around the rice fields or on the rough
roads as well as toiletting!®.

Although Hnévkovski(1961)was the first to
describe this condition, it was Gunn(1964) who
first reported the comedation between the dis-
ease and intramuscular injections. Injections of
drugs(antibiotic, vit K---)into the thigh caused
progressive fibrosis similar to compression in
the muscle bundles and capillaries in Volkmann
syndrom, and then there was a delay between

the injection and the contracture of up to sev-

In the literature, there are three techniques
reported for treating this condition : proximal
release in the quadriceps(Sengupta, Judet)?,
release in the fibrosis (Thompson) "®'¥ and dis-
tal quadricepsplasty (Payr) ?'9'?  In this paper,
we present a study of using distal quadriceps
plasty with the Z technique between the rectus
femoris and the vastus intermedius. There is
little physiotherapy in the provinces to conser-
vatively improve knee flexion. Therefore we
employed surgery to gain a range of knee
flexion >100° to assist squatting and improve
function'®,

In this paper we present a follow-up study
aiming to evaluate the distal quadriceps plasty
with Z technique for the improvement in knee
flexion. Thirty-two children presenting forty
two stiffknees were studied. Most of the chil-
dren had received intramuscular injections in
the thigh. A minimum follow-up of one year
after surgery was a prerequisite for inclusion

into this study.

Methods

From 1990 to 2000, this technique was
routinely employed in children presenting stiff-
knee. In this paper, we have retrospectively
studied forty-two stiff-knees in thirty-two chil-
dren, who had been followed for at least one
year after surgery. Of these, 29 children had
total stiff-knee(with a range of motion
between 0 and 5°)and 3 children with incom-
plete stiff-knee(with a range of motion
between 0 and 25°). No child presented genu
recurvatum. Their mean age was 8.9 years
(range four-fifteen years), and the average
duration of the knee flexion contracture prior
to surgery was 6.4 years(range three-ten
years). From their medical history, we noted
intramuscular injection in the newborn(in 25
children), femoral fracture(in 3 children)and
unknown etiology (in the other 4 children). We
only practised this procedure when we made an
incision through the skin and confirmed fibrosis
in the rectus femoris muscle.

Functional evaluation included the range of
motion, the walking gait, the distance the
patient could walk, the ability to run, the ability
to squat, and presentation of any pain or other
complication. Any patient with a stiff-knee and
deformity in the articular surface or any associ-
ation with patella dislocation was excluded
from this study.

The results from the operation were evaluat-
ed according to Mukherjee’s classification with
modifications. The results of the operation
were classified as good(Group A)when the arc
of active flexion-extension of the knee was
between 90 and 120 degrees and the extension
lag was under 25 degrees with normal walking,

as fair (Group B) when the arc of active flex-
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Fig. 1.

a : Detach the rectus femoris from
patella insertion, and cut the vas-
tus intermedius at a point at a
distal third of the thigh, then
divide the expansions of the vasti
on both sides of the patella, suffi-
ciently to achieve flex knee to
more than 110°

b I Quadriceps was lengthened by

ion-extension was between 60 and 90 degrees
and the lag extension was larger than 25
degrees with or without slight limp, or as poor
(Group C) when motion of knee was less than 60
degrees. Any patient with significant limp gait
was classified as Group C. We also analysed the
extent to which any extension lag affected the
flexion of the knee and walking gait.

The procedure : An anterior longitudinal inci-
sion is made through the skin and superficial
fascia from the distal third of the thigh to the
distal pole of the patella. The deep fascia is
divided along each side of the rectus femoris
muscle and vastus intermedius from the prox-
imal end of the skin incision to the patella, and
these muscles are isolated from the vasti
medialis and lateralis. Then the anterior part of
the knee capsule is divided, including the lateral
expansions of the vasti on both sides of the
patella, far enough to overcome their
contracture. In the next step, a z plasty is made
between the rectus femoris tendon and the
vastus intermedius, so the proximal transverse
limb is in the position of the distal third of the
vastus intermedius(conjunct tendon-muscle),
and the distal transverse limb is in the position
of the conjunction rectus femoris tendon and
patella(Fig. 1-a). At this point, the knee is
slowly plexed to 120 degrees, and any remain-
ing intraarticular adhesions are released. In the

Final step, the proximal stump of the divided

206

suturing the rectus femoris to the
distal end of the vastus inter
medius at 60° knee flexion

rectus femoris tendon is sutured to the distal
stump of the vastus intermedius, with knee
joint at 45-60 degrees plexion(Fig. 1-b). A tour-
niquet is not necessary during this procedure
but complete hemostasis is essential before
wound closure. Postoperatively, the knee is
immobilized using a splint at 60 degrees flexion
for 2 to 3 weeks, after which the splint is worn
for active quadriceps exercising. If the child is
very young , the child is encouraged to practise
active exercises during play and to wear the

splint only at night.
Results

Most patients recovered significant flexion in
the knee, compared with the preoperative con-
dition. All were able to walk unassisted without
ambulatory aid at three months after surgery.
However, the majority had a slight limping gait
that continued for more than six months and
then decreased gradually to become normal
walking in most(25/32 cases)of them by one
year postoperatively. The remaining seven of
the thirty-two children continued to present
limping gait. Two of these recovered normal
walking later, and there were only five with
permenent sequelae, consisting of one case with
secondary skin infection and needing to keep
the flexion splint in 30° for 4 weeks for healing
the wound. Another case had Turner syndrome

and could not exercise unassisted. The other



Table 1. Correlation between arc of flexion-extension and age

Age
number of cases
3-6 ysold | 7-10 ys old | 11-14 ys old
Group A 4 knees 6 knees 0 knees 10
Group B 4 knees 9 knees 7 knees 20
Group C 1 knee 0 knees 1 knee 2
Table 2.
‘ PT'ior d}lration Btiology Range of motion Duration of Rustilts  Walkifg
Case Age Sex  with stiff-knee Postopt Follow-up .
¥ Group Gait
(years) (R L) (years)
1. 8 F 6 Fr 0-35-150 0-35-150 4 A Normal
2 8 F 6 UE 0-15-130 2 B Normal
5 10 M 6 Inj 0-10-100 2 B Normal
4 9 M 8 Inj 0-15-160 2 A Normal
5 9 M 5 Inj 0-10-150 2 A Normal
6. 12 F 8 Inj 0- 0- 50 2 € Limp
7 13 F 8 Inj 0-15- 80 1 B Normal
8. 11 M 10 Fr 0-10- 90 4 B Normal
9 11 F 10 Inj 0-20-120 4 B Normal
10 12 F 12 Inj 0-30-150 4 B Limp
11 4 F 3 Inj 0-25-140 0-20-120 4 B Normal
12 6 F 5 Inj 0-15-150 0-25-145 5 A Limp
13 10 F 5 Fr 0-20-140 1 A Normal
14 6 M 6 Inj 0-10-150 1 A Normal
15 5 M 5 UE 0-10- 90 1 B Normal
16. 4 F 4 Inj 0-10-150 0-10-150 4 A Normal
17. 4 F 4 Inj 0-25-145 0-30-145 4 B Normal
18 4 F 4 UE 0-20-130 4 B Normal
19. 10 M 6 Inj 0- 0-110 4 B Normal
20. 9 M 5 Inj 0-20-120 2 B Normal
21, 7 M 6 Inj 0-10-145 6 A Normal
22. 8 F 8 Inj 0-20-150 6 A Normal
23. 4 M 4 UET 0- 0- 50 3 (& Limp
24 13 F 6 Inj 0-30-120 6 B Normal
29 7 M 5 Inj 0-20-130 4 B Normal
26 10 M 8 Inj 0-25-145 2 A Normal
27 9 M 9 Inj 0- 0- 90 5 B Normal
28 14 M 7 Inj 0-10-140 3 A Limp

tPatient with Down’s syndrome

IResult evaluated on the operated knee (R =right, L=left)
¥Etiology : Fr=Fracture, Inj=Injection, UE=unknown Etiology

cases had only slight limping gait, and were in
Group A. Functional follow-up was continued
over the next years with some cases, and 12
children returned to hospital for a final follow-
up examination. The other 16 children recewed
a final follow-up examination when we visited

and saw them at their houses, or final evalua-

tion was based on the answers to questions that
we sent to them if we could not meet them, The
remaining 4 children were excluded from this
study because they had been followed for less
than one year at the time of this study, though
they showed good walking and fair squating at

that time.
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It is important to note that Z plasty with full
knee flexion of more than 120° may result in
weakened muscle strength(demonstrated with
high extension lag), and this result happened in
Group A with 6/10 cases and most of these felt
weak running a short distance.

This procedure may be not ideal for use in
developed countries because its outcome is less
effective than other surgical interventions.

However, within the constraints of the health

care provision in Vietnam, it resulted in func-

tional improvement for patients in our care as
well as bringing practical benefit for children
living in the difficult socioeconomic situation

prevauling in Vietnam.
Conclusion

This technique is simple in practice, effective

and maybe best applied to patients at 7-11
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Fig. 2.

a : Casel, At 4 years postoper
atively, with an extension-
lag of 35°

b : patient can squat complete-
ly and walk normally. This
patient later developed
knee swelling at 4 years
after the operation

alb

Fig. 3.

Case 12, stiff knee Bilateral, group A,
followed for 5 years, walking with a
slight limp gait.

years old and to those who cannot receive
physiotherapy. It is successful in restoring knee
flexion up to 120° for these patients. If more
than 120° is attempted then there is some risk to
the resulting quadriceps strength.

There were 28 children who had an average
follow-up of 3 years(range 1 to 6 years). At this
mean of three years, the clinical results for
thirty-two knees, of the twenty-eight patients,
were analyzed :

No child felt pain in the knee when standing
up, walked a long distance, or ran a short
distance.

Complication : There were 3 cases of infect-
ed skin due to necrosis, and one of these
presented recurrent stiff-knee with under 60
degrees flexion.

The Force of the quadriceps muscle was

normal when standing on the operated leg.



However, those cases with good squatting abil-
ity could not walk a long distance of more than
one kilometer.

Restored flexion of knee : Group A(10
knees), Group B(20 knees), and Group C(2
knees). In Group A, there were 6 knees(in 3
children)being able to squat totally and stand
up themselves. All of these were 7-10 years old
(Table 1). Some(6/10 cases) of these had knee
flexion over 120 degrees, related to high exten
sion lag(Table 2).

The average extension lag at one year pos-
toperatives was 24.5°. There were six cases
that presented an extension lag greater than 25
degrees, and all of these recovered normal
walking but felt weak when running more than
one kilometre.

One child in Group A complained of knee
swelling that developed at 4 years postoper-
ativescaused by a walking long distances, but
was able to squat totally (Fig. 2).

No case presented recurrent stiff-knee or
postoperative decrease in the arc of active
flexion-extension of the knee at final follow-
up.

Function : good walking and running were
observed in 23 children(82.1%). In this group,
there are 20 cases belonging to Group B (flexion
60-120°)and 3 cases belonging to Group A
However, these three cases continued to pres-
ent slight limping gait during rapid walking or
running. There were 5 children(17.9%)with
persistent limping gait and weak running
skills ; 17.9 with 3 children in Group A, and 2 in
Group C (Fig. 3).

Results differed according to age : Those
children in the 7-10 years old group(9 cases)
had good function during the 3 to 5 months

postoperatively, and the number of cases with

good results (8/9 ) were better than in the other

age groups(Table 1).
Discussion

The presented technique restored knee flex-
ion >90 degrees in most patients to help them
move easily on rugged ground as well as
improve toiletting in the province (82.1%)
(Table 1). Although they could run and stand
on the operated leg, they demonstrated slight
weakness in the leg after walking long dis-
tances. This could be due to lack of postoper-
ative therapy in the form of a strengthening
programme. However, most reported a func-
tional improvement postoperatively.

One disadvantage observed was extension lag
(average 24.5 degrees)and only seen in Group
A(Table 1)due to lengthening the quadriceps
too much aiming to achieve full knee flexion.
But this only affected the gait significantly
when children practised rapid walking or
played sports.

In our series, one child received the procedure
for both legs and was able to squat totally, but
developed intraarticular fluid collection in one
knee after walking long distances, found at 4
years postoperatively (Case 1). This was treat-
ed by fluid removal and a period of rest. This
sign may be predictive of early arthrosis from
weakness in the quadriceps after lengthening.

In our experience, the ideal age at which to
perform this technique was between 7-11 years.
In our series, this age range was found to give
better knee function at 7-11 years old than at

other age. We suggest this was probably
due to t eing able to ise
postoperatively which resulted in nt
in quadriceps strength, as well as their average

duration of knee flexion contracture prior to
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surgery was not long(Table 1).
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Complications in Leg Lengthening over an Intra-medullary Nail :

Review of 25 procedures in 20 patients

Song H-R., Mattoo R.

Department of Orthopaedic Surgery, School of Medicine,

Gyeong-Sang National University, Chinju, Republic of Korea

Abstract : We have performed leg lengthening in 10 femoral and 15 tibial segments over an

intra-medullary nail in 20 patients to decrease external fixation time, and to reduce the risk to

malalignment or refracture. Bilateral tibial lengthening was performed in 5 cases for familial

short stature. The median lengthening achieved was 4.9(3-10) cm, and the median external

fixation time was 148 (76-390) days, with a Healing Index of 30.2 days/cm. The procedure was

accompanied by a few complications common to lengthening, most of which were effectively

managed during the treatment period. We found axial deviation in 3 lengthened segments, but

no refracture was encountered in the entire series. Intramedullary nail infection occurred in 3

cases, each managed by nail removal, fixator reassembly and treatment of infection. We

concluded that this method was superior to the conventional lengthening using an external

fixator, allowing early rehabilitation, reducing axial deviation and minimizing the risk to

refracture. However, the risk to deep intramedullary infection necessitated care throughout the

treatment period.

Introduction

Limb length discrepancy is a common prob-
lem, and many methods have been described to
achieve correction, After the introduction of
the Ilizarov method of equalizing the extrem-
ities, leg lengthening by distraction
osteogenesis has been widely used in both chil-
dren and adults especially in patients with
congenital disturbance in growth, or in whom
the growth of one limb has been disturbed by
trauma or disease, and in those who have an

unusually short stature. Leg lengthening by

distraction osteogenesis involves two phases.
The first phase is the distraction phase, and the
second is the consolidation phase. The consoli-
dation phase is usually two to four times longer
than the distraction phase”.

Patients often tolerate poorly the period of
consolidation : complications can be many, and
early removal of the external fixator may be
disastrous. In order to reduce the external fixa-
tion time and reduce the risk to consequent
complications, many authors have employed a
lengthening over an

procedure of limb

intramedullary nail®®'®. Complications such as

Correspondence : Dr. Hae-Ryong Song, Department of Orthopaedic Surgery, School of Medicine, Gyeong-Sang
National University, 90 Chilam-dong, Chinju 660-702, Republic of Korea

Tel : 82-55-750-8102 Fax : 82-55-761-6063
E-mail:songhae@nongae.gsnu.ac.kr
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Table 1. Patient Data

E F G

Case A B C D
F 26  tibia R 138.5 240
tibia L
2 M 27  tibia L 2 4 138
3 M 20 tibia R 1 151 309
tibia L
4 F 17 femur L 3 4.8 116
5 M 15 femur L 3 3 92
F 18  tibia R 148 105
tibia L
7 M 27  tibia R 4 3 144
8 F 18  tibia R 1 150 120
tibia L
9 M 33 femur L 3 6 390
10 M 20 femur L 3 7 192
11 M 19  femur R 5 3.2 82
12 M 35  femur R 3 5 99
13 M 21 tibia L 6 150 150
14 F 28 tibhia R 1 147 122
tibia L
15 M 34 femur R 5 3 125
16 M 18  femur L 5 4.5 103
17 M 14 femur L 2 4 134
18 F 14  femur L 3 7 155
19 F 31 tibia L 4 4 109
20 M 37 tibia L 4 3 76

axial deviation or fracture are common when
limb lengthening is achieved by external fixator
and these can considerably increase the dura-
tion of treatment and morbidity. With the addi-
tional use of an intramedullary nail, these com-
plications can be effectively minimized. Here
report our experience in femoral and tibial

lengthening using an intramedullary nail.
Patients and Methods

1996 to

November 2000, 20 patients underwent a limb

During the period from March

lengthening procedure, involving 25 segments
(10 femoral and 15 tibial), using the Ilizarov
distraction technique combined with
intramedullary nailing. Bilateral tibial length-
ening was done in 5 patients. There were 13
male and 7 female patients with an average age
of 23.6 years(range 14-37 years). The cause for

the leg length discrepancy was trauma in 6

22
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28.9
32.8
29.4
23.2
28.7
21
8 A Sex : M, male ; F, female
21.8 B Age(years)

C Bone :t, tibia ; f, femur
65 D Side : R, right ; L, left
32 E Etiology : 1 familial short stature. 2 pos-
23.4 top infection, 3 postop trauma,
19.8 4 residual poliomyelitis, 5
%0 Legg-Calve Perthes’ disease
21.1 sequelae, 6 short stature due

to rickets

41.6 F Total height(cm)for short stature pati
22.3 ents and leg length discrepancy(cm)in
26.8 others
20.6 G Duration of external fixator(days)
§§§ H Lengthening achieved(cm)

I Healing Index (days/cm)

patients, shortening due to Legg Calve Perthes’
disease sequelae in 3, infection (septic hip and
knee sequelae) in 2, and residual poliomyelitis in
3, familial short stature in 5, and short stature
due to rickets in the other(Table 1). In addi-
tion to lengthening, corrective osteotomy for
deformity was done in 5 patients, triple arth-
rodesis in 2, and pantalar arthrodesis in 1
patient. The median preoperative leg length
discrepancy was 4.3 cml(range 3-7 cm)in 14
patients in whom only one limb segment was
short. In the other 6 patients with short stature,
the median preoperative height was 147.5cm
(range 138.5-151 cm).

At operation, first the insertion of a guide
wire into the meduallary canal was accom-
plished, and antegrade reaming was done over
the guide wire to a total of 1.5 mm greater than
the diameter of the nail to be used. A split

patellar tendon approach was used for centrali-



zation of the point of entry of the intramedul-
lary nail. Proximal corticotomy was carefully
done with the guide wire in place. After remov-
ing the guide wire, the nail was then inserted
into the medullary canal up to the distal meta-
physis, and was proximally locked with two
interlocking screws. In the tibia, AO tibial and
humeral nails were used, while in the femur,
Russel-Taylor nails were used. In one case of
femoral lengthening, a rush pin was used as the
patient had a very narrow medullary canal.
After the Illizarov wires and pins were
positioned taking care to avoid contact with the
IM nail. The Ilizarov rings were connected and
the frame assembled. In all the tibial lengthen-
ing cases, fibular osteotomy was done at the
mid-lower third junction. Postoperatively, the
foot was splinted in dorsiflexion. Physical ther-
apy was started on the 2 nd day, and the patient
was allowed crutch walking. After 7-10 days of
rest, lengthening was started at 1 mm per day
(0.25mm every 6 hours). The length and qual-
ity of regenerate were assessed every week on
X-ray, and the rate of lengthening was adjusted
accordingly. Once the desired length was
achieved distal locking screws were inserted
into the intramedullary nail. At this time the
ring fixator was modified or removed, and
instead a monofixator was applied to facilitate
rehabilitation and to provide additional support
to the regenerate in the distraction gap. There
after the patients were followed every month.
At each follow-up, serial radiographs were
taken and when there was radiological evidence
of consolidation, then the external fixator was
removed. Also during the entire follow-up,
development of any complication was noted
and managed accordingly. Complications were

recorded as problems, obstacles or true compli-

cations. Problems included difficulties that
required no operative intervention and which
were fully resolved by the end of the treatment,
while obstacles were difficulties that required
operative intervention, and true complications
were those that remained unresolved at the end
of the treatment period'”. The median follow—
up period was 23 months(range 15 to 47

months).
Results

The median gain in length was 4.9 cm(range
3 to 10 cm). The median time for the external
fixation was 148 days(76 to 390 days). The
median Healing Index was 30.2 days/cm.

External fixation duration was prolonged in 8
cases. Of which, 5 received an additional proce-
dure such as corrective osteotomy in the tibia
or femur for correction of a preexisting deform-
ity. In the other 3 patients, deep intramedullary
nail infection dereleped, and the nail had to be
removed. This resulted in an overall increase in
external fixation time. In most cases, knee
flexion during the lengthening period was de-
creased, but improved gradually during the
consolidation phase and returned to the
preoperative level after removal of the fixator.

Serial radiographs at each follow-up showed
delay in consolidation in the anterior and/or
lateral cortex of the regenerate in many dis-
tracted segments. However, all the lengthened
segments became consolidated with time.
There was no refracture in any case. However,
there was malalignment in 3 segments, 2 were
valgus, and 1 was varus, which persisted de
spite periodic adjustment in the frame as well
as distraction.

Complications : There were difficulties en-

countered during the treatment period(Table
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Table 2. Complications

2). These of these, 24 were problems, 5 were
obstacles, and 10 were true complications. 9
cases developed pin tract infection, 6 of which
were resolved by dressing and administration of
antibiotics, while the other 3 cases were treated
by change or removal of the offending wire
One case had delayed consolidation and was
kept on a fixator for an extended period and
was eventually united. Six cases had scanty or
delayed callous formation on the anterior or
lateral aspects of the regenerate which filled
spontaneously. There was mechanical axis
deviation in 3 tibial lengthened segments, two
went into valgus, and one into varus. In one
patient with short stature in whom bilateral
tibial lengthening of 10 cm was done in each
side, varus angulation of 10 degrees was obser-
ved on the left side, and valgus angulation of 4
degrees on right side with a mechanical axis

deviation of 2.5cm. and 0.8 cm, respectively.
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Pin tract infection | 9 6 Dressings+ antibiotics
3 0 Pin removal
Scanty callus 6 6 0 0 Filled spontaneously in time
(Ant./Lat. Cortex)
Delayed consolidation 1 1 0 0 Ext. fixator kept for longer duration and
eventually united
Axial deviation valgus 3 Persisted despite periodic adjustment of
0 0 2 frame and distraction
varus 0 0 1
Joint contractures 11 9 0 PT and after fixator removal, full ROM
Knee 2 PT and quadriceps plasty but stiffness
persisted till end of treatment.
Ankle S 2 Exercises
1 Achilles’ tendon lengthening
2 10-20 degrees of equinus persistecl
Peroneal nerve involve- 1 0 1 0 Nerve exploration ancl removal of offen-
ment ding wire
Intra-medullary nail 3 0 0 3 IM nail removal, reassembly of external
infection fixator & vigorous treatment for infec-
tion
Total | 39 24 5 10

However, at the last follow-up, this patient had
a full range of motion in both knees with mild
restriction in dorsiflexion and eversion in the
ankles and plantigrade feet, so our ultimate
goal of lengthening was fully achieved. Joint
contractures in the knee were seen in 11 cases.

ine were treated conservatively, and the
range of motion of the knees was improved
during the consolidation phase and was subse-
quently full after removal of the frame. Two
knees, despite quadriceps plasty, eventually had
partial ankylosis when seen at the last follow-
up. Ankle equinus developed in 5. Two of these
were treated non-operatively. Another one was
treated with Achilles’ tendon lengthening. One
had persistent equinus deformity at the end of
the treatment. In one case there was involve-
ment of the common peroneal nerve because of
entrapment by the wire. In this patient, explora-

tion of the nerve was done, the offending wire



Fig. 1. albc

a . A patient with residual
poliomyelitis underwent
femoral lengthening over
the humeral nail.

b : The intra-medullary
infection occurred during
distraction, and the nail
and external fixator were
removed. There was vis
ible callus formation at 3
cm of lengthening. A hip
spica cast was applied.

¢ : Bone union was obtained
with mild varus deformity
at the lengthened region.

removed and another wire was inserted at a
different site. Treatment with electric stimula-
tion improved nerve function during the follow-
up and nerve function was completely restored
by the end of the treatment. Three cases of
intramedullary nail infection were encountered.
One developed deep infection during the distrac-
tion phase(Fig.1). In this patient, lengthening
was abandoned half way, the intramedullary
nail removed, and the infection treated vigor-
ously while stabilizing the leg in the Ilizarov
frame. In the other two cases, nail infection
occurred during the late consolidation phase. In
these, the intramedullary nail was removed, and
infection eradicated while keeping the limbs in

the Ilizarov apparatus.
Discussion

The concept of limb lengthening over an
intramedullary nail in combination with an
external fixator is not new. Bost and Larson?
used an unlocked intramedullary rod in the
femur for maintaining alignment during length-
ening. To decrease the external fixation time,
many authors have performed limb lengthening
over an intramedullary nail®'®??_ Simpson et
al.' used an external fixator and a locked

intramedullary nail during lengthening the

femur and tibia in an attempt to reduce the
complication rate. To achieve lengthening, we
chose to combine the use of an external fixator
with an interlocking intramedullary nail to
reduce the external fixation time, maintain
alignment and to eliminate the risk to re-
fracture. In our study, the external fixation
time was 30.2 days/cm. This was somewhat
longer than in other published series. Paley et
al.’™® Manzotti et al.'® and Simpson et al.}? all
reported an external fixation time of 20 days/
cm. This increase in our series was primarily
because five lengthened segments had simulta-
neous treatment of other associated problems
including rotational and angular deformity or
foot deformity. When comparing to the exter-
nal fixation time of the previous studies where
lengthening was done with an external fixator
alone (52 days/cm. by Silberg et al.?® and 51
days/cm by Paley et al.'”), the time in our
series was far shorter.

Radiological evidence of scanty callous for-
mation at the distraction gap mostly on the
anterior or lateral aspect was found in six
segments and was possibly due to periosteal
insult during corticotomy. So care should be
exercised so as not to excessively stretch or

strip the periosteum.
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In our study, we found no case of refracture
either during the lengthening phase or the con-
solidation phase. However, we experienced two
cases of valgus and one case of varus deviation.
Such complications are usually neglected. Len-
gthening produces significant forces on the soft
tissues, and the various degrees of tension in the
different muscle groups can cause marked axial
deviation. The proximal femur tends to deviate
into varus and procurvatum, while the distal
femur angulates into valgus and procurvatum.
The proximal tibia angulates into valgus and
procurvatum, and the distal tibia into varus and
procurvatum. These changes also tend to
increase the risk to a fracture in the regenerate.
Various authors have reported the incidence of
a refracture and malunion after limb lengthen-
ing using an external fixator alone. Danziger et
al.® in their series of 18 patients who underwent
femoral lengthening using the Ilizarov method
have reported refracture in as many as 39% of
cases, while Eldrige and Bell® in their review of
571 cases of Ilizarov lengthening have reported
a 3% incidence of a refracture. Aldigheri et al.?
had a 6% refracture rate in unilateral callotasis
using an Orthofix external fixator. De Bastiani
et al® found 5% with a refracture in their
lengthening series. Faber et al® in their study of
24 femoral and 22 tibial lengthenings reported
that the most frequent bone complication was
axial deviation. They found 5 varus, 3 valgus,
and 2 antecurvatum in femoral lengthening,
while in tibial lengthening, they found valgus
deformity in 5, varus in 2, and antecurvatum in
2. Tjernstrom et al.?® reported 28 cases of
angular deviation in 53 cases of limb lengthen-
ing using callous distraction. In our series of 25
lengthened segments over an intramedullary

nail, we have been able to effectively reduce the
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incidence of malalignment and minimize the
risk to a refracture which suggested this
method was superior to conventional lengthen-
ing by an external fixator alone. These findings
were consistent with previous studies.!®!91922)

There remains concern about deep
intramedullary infection. Although we adhered
to the recommendations by Paley et al.'® and
Herzenberg and Paley®, we still found
intramedullary nail infection. Three patients
developed nail infection, one during the length-
ening phase, and two during the late consolida-
tion phase. Kristainsen and Steen'™ reported
intramedullary nail infection in one of nine
cases, and Simpson et al.'? found a 15% deep-
infection rate. Additional care during place-
ment of wires and pins in relation to the
intramedullary nail and strict asepsis during
distal locking of the nail are warranted.

We concluded that the combination of an
external fixator and an intramedullary nail for
limb lengthening effectively reduced the exter-
nal fixation time, and minimized the risk to a
refracture and malalignment, and facilitated
early rehabilitation. This method was superior
to conventional lengthening by an external
fixator alone. The minor disadvantages includ-
ed the more costly surgery, the additional oper-
ation for distal screw fixation, and finally the
nail removal Caution should be exercised in the
wire and pin placement in relation to the

intramedullary nail to avoid infection.
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Osteopetrosis . Report of two cases
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Abstract Background : Osteopetrosis is a rare congenital disorder in which the bones are
overly dense due to failure in osteoclastic bone resorption. Symptoms can include fractures,
frequent infections, blindness, deafness, and hydrocephalus.

Purpose : We report two cases of osteopetrosis. The first case is of a 4-year-old girl with
osteopetrosis and osteomyelitis in the left mandible. She also presented anemia, proptosis, and
nystagmus. The osteomyelitis was treated with antibiotics(ceftriaxone). The second case is of
a 4-year-5-month-old girl, with osteopetrosis and multiple fractures, included both femora, left
tibia, costae and clavicle. She also presented hydrocephalus, blindness due to bilateral optic
atrophy, hearing impairment in the left side and obstructive sleep apnea syndrome (OSAS) . The
fractures were treated with closed reduction and a hip spica cast for the femur and long leg
plaster for the tibia fracture. She received a ventriculo peritoneal shunt for the hydrocephalus.
Results : The osteomyelitis in the first patient was overcome, but could relapse. The fractures
as well as hydrocephalus in the second case were also overcome, but many complications
remain.

Conclusions : Patients with osteopetrosis suffer from many complications. Therefore, treat-
ment should be based on a multidisciplinary approach. Osteomyelitis sometimes occurs in
osteopetrosis. The mandible is a region commonly affected related with changes in growing

teeth. The fragile bones in osteopetrosis are very susceptible to be fractured.

phalus.”’~® Osteopetrosis is also
Introduction

known

Osteopetrosis is a rare congenital disorder in
which the bones are overly dense, caused by an
imbalance between the formation of bone and
the breakdown of the bone. There are several
types of osteopetrosis of various severities.
Symptoms can include fractures, frequent infec-

tions, blindness, deafness, strokes and hydroce-

Key words . osteopetrosis, case report

Albers-Schonberg Disease, Generalized Con-
genital Osteosclerosis, Ivory Bones, Marble
Bones, and Osteosclerosis Fragilis Gener-
alisata.®

The primary underlying defect in all types of
osteopetrosis is failure of the osteoclast to
reabsorb bone. This results in thickened scler-

otic bones, which have poor mechanical prop

Correspondence and reprint request to : Dr Andri Maruli Tua Lubis, Hang Lekir XI No. 1, Jakarta 12120, IN-

DONESIA
Tel : +62-21-7260226 Fax : +62-21-7258744
e-mail:andrilubis@chn.net.id

218



erties. Increased bone fragility results from a
failure of the collagen fibers to connect osteons
properly and from defective remodeling of
woven bone to compact bone. V=¥

A number of heterogenous molecular or
genetic defects can result in impaired osteoclas-
tic function. The exact molecular defects or
sites of these mutations have remained largely
unknown. The defect might lie in the osteoclast
lineage itself or in the mesenchymal cells that
form and maintain the microenvironment
required for proper osteoclast function.”-*

Many patients have bone pains. Bony defects
are common and include cranial nerve entrap-
ment neuropathies, carpal tunnel syndrome, and
osteoarthritis. Bones are fragile and might frac-
ture easily. Approximately 40% of patients
have recurrent fractures. Osteomyelitis in the
mandible occurs in 10% of patients.
Extramedullary hematopoiesis might occur
with resultant hepatosplenomegaly, hypers-
plenism, and hemolysis. Other manifestations

include sleep apnea and blindness.V=®
Cases Report

The first case is of a 4-year-old girl, who
came to the hospital with lump on the left
mandible. The delivery was spontaneous. The
patient was the first child of her parents. For
the 4 months prior to admission she complained
about the lump on her left mandible which grew
very fast. The patient received several antibi-
otics from a general practitioner and a
paeditrician with no improvement. At 2 weeks
later, blood and pus came out from the lump.
The patient was admitted to another hospital
and received packed red cells and thrombocyte
transfusion. But the anemia and throm-

bocytopenia recurred and she received repeated

transfusions. Since about 5 months old, she has
grown very slowly. She was anemic, with a
lump on her left mandible On admission, the
size was 7X6 cm, with fistula and pus(Fig. 1).
There were hepatomegaly and splenomegaly.
The laboratory data confirmed anemia and
thrombocytopenia. A bone survey was perfor-
med, showing marked radiodensity in all bones,
with an absence in cortico-medullary demarca-
tion and widening in the metaphyses. The long
bones were bent, resulting in genu valgum in the
lower extremities (Fig. 2). Her lateral spine X-
ray showed dense bone near the vertebral end-
plates with radiolucencies at the centers of the
bodies(rugby jersey spine) (Fig. 3).

The second case is of a 4-year-5-month-old
girl who first came to the hospital at the age of
2 months due to brain ventricle enlargement.
The patient was the older of two children. The
mother underwent cesarean section for the
delivery. At the age of 9 months, she received a
ventriculo-peritoneal shunt for hydrocephalus
(Fig. 4). At the age of 7 months, she sustained
a right proximal femoral fracture after falling
on the floor, the fracture was treated with
closed reduction and hip spica cast. At the age
of 38 months, she sustained a left distal femoral
fracture after falling on the floor and was
treated with closed reduction and a hip spica
cast(Fig. 5). At the age of 51 months, she sus-
tained a left tibia fracture(Fig.6)and a left
clavicle fracture after falling on the floor and
was treated with closed reduction and a long
leg plaster for the tibia fracture. On admission,
all of these fractures had healed. At the age of
3 months, her optic nerve became non vital, and
by the age of 22 months, she had developed
bilateral optic atrophy. She has had hearing

impairment since the age of 22 months, espe-
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Fig. 1.

Fig. 4.

Osteomyelitis in the left mandible
of the first case. There is a fistula

present

Fig.3. The lateral spine
X-ray in the first
case showing dense
bone near the ve-

Fig. 2. The legs of the first case, rtebral end-plates
showing typical osteopetro- and radiolucencies
sis changes in increased in the central bodies
bone density, and loss in the (rugby jersey spine).

Brain CT Scan in the sec
ond case, showing the

ventriculo-peritoneal shunt
for the treatment of

hydrocephalus.
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Fig. 5.

The fractured left dis-
tal femur in the sec-
ond case. also show-
ing the widened meta-

physes.

normal corticomedullary
differentiation. The long
bones were bent, resulting
in genu valgum.

Fig. 6.

The fracture in
the left tibia of
the second case,
treated with long
leg plaster.

cially in the right side. At the age of 53 months,
she was diagnosed as having obstructive sleep
apnea syndrome (OSAS) . She was subsequently
admitted to the Intensive Care Unit for the
OSAS. She has continued to use an oropharynx
tube. Laryngoscopy and nasoendoscopy exami-

nations have found a narrowed nasopharynx



and oropharynx due to macroglossia, with per-
manent protrusions in the vertebrae. Computed
tomographic scanning of the larynx and tra-
chea revealed thickened in the larynx-trachea
muscles which had caused obliteration of the
airway lumen.

Both these patients have no relatives with

osteopetrosis.
Discussion

We have reported two cases of osteopetrosis.
Osteopetrosis is a rare familial disease, char-
acterized roentgenographycally by a marked
increase in the radiodensity of bone and by
abnormalities in the shapes of the long bones,
especially the metaphyses.?~" Although genetic
inheritance has been identified in some reported
cases, many cases have appeared sporadically
as in the present two cases.” The primary
underlying defect in all cases of osteopetrosis is
failure of the osteoclasts to resorb hone. A
number of heterogenous molecularV® genetic
defectsV?~!2 and gene mutationV'®*) can result
in impaired osteoclastic function. The his-
tological appearance of skeletal tissue and
results from experimental studies are well
known.® Failure to reabsorb the calcified carti-
lage formed during endochondral ossification
leads to progressive filling of the metaphyseal
region, and eventually the marrow cavity in the
diaphysis, with tissue composed of cores of
calcified cartilage surrounded by new hone.b??
In the most severe cases, the unresorbed tissue
extends the full length and width of the bone,
completely obliterating the marrow spaces and
excluding the blood forming marrow cells.V?®
Failure of osteoclast to reabsorb hone at the
periphery of the metaphyseal-diaphyseal junc-

tion at the distal end of Ranvier’s ossification

groove leads to the widened a b normally-
shaped metaphyses. In the diaphysis, failure of
resorption inhibits normal remodeling and
cylinderization and leads to a thicker cor-
tex. V29 (Fig. 2, 5, 6)

In the first case, anemia, thrombocytopenia,
and extramedullary hematopoiesis are manifest
clinically as hepatosplenomegaly.®®® Some
have considered the hematological manifesta-
tions to be myelophthisic in nature, due at least
in part to the exclusion of marrow cells by the
persistent endochondral tissue. Others have
considered that hemolysis and hypersplenism
contributed to the anemia. A primitive distur-
bance in both hematopoietic and bone tissue
development has been suggested.)®?

Despite the fact that the bones are radioden-
se, failure in remodeling results in imperfect
orientation of the collagen fibers which serves
to decrease the mechanical strength, and fre-
quent pathological fractures occur.?®® The
second case have also sustained pathological
fractures since the trauma alone was not ade-
quate to cause the fractures. We performed
closed reduction and hip spica cast for the
femur fracture, and long leg plaster for tibia
fracture.

Osteomyelitis in the mandible is common due
to an abnormal blood supply.? Osteomyelitis in
the mandible occurs in 10% of patients.” The
majority of children with osteopetrosis develop
some degree of visual impairment. It is essen-
tial that all patients are assessed soon after the
initial diagnosis and at regular intervals by a
paediatric ophthalmologist. Clinically there is
often optic atrophy although the retina is other-
wise unremarkable. The visual evoked poten-
tials (VEPs) are the most useful way of monitor-

ing optic nerve involvement while an electror-
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etinogram may help rule out associated neur-
ological disease. The visual loss, caused by
bony encroachment on the optic nerve at the
optic foramina level, is progressive and almost
always occurs within the first year of life. This
may result in failure to establish fixation and
nystagmus, or slightly later to development of
strabismus.?¥® Our second case also sustained
blindness and nystagmus. Hearing is less com-
monly affected than vision, with approximately
a third of patients having some degree of hear-
ing loss, as in our second case. The impairment
usually is manifested within the first year of
life. The pathology of the deafness is unclear
but is probably secondary to a combination of
bony compression on the nerve, sclerosis in the
middle ear ossicles, and/or chronic middle ear
effusion.®® Failure to thrive is seen in many
osteopetrotic children, as in our cases, and is a
result of the chronic anemia, feeding problems
caused by bulbar nerve involvement, nasal con-
gestion, and recurrent infections.® Besides
affecting the optic, facial, oculomotor and audi-
tory nerves, overgrowth in the cranial nerve
foramina and in the foramen magnum also
results in hydrocephalus in osteopetrosis, as in
our second case.

Hydrocephalus can be relieved by inserting a
shunt, usually in the form of a ventriculo-per-
itoneal (VP) shunt® (Fig. 4).

Some cases of osteopetrosis, as well as our
second case, sustain obstructive sleep apnea
syndrome(OSAS).? The diagnosis was con-
firmed using polysomnography. The major risk
factor for OSAS in children include hypertro-
phy in the tonsils and adenoids, neuromuscular
disease including conditions associated with
both muscular hypotonia and hypertonia, obe-

sity, and genetic syndromes, especially those
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associated with midface hypoplasia, small naso-
pharynx, or micrognathia, such as Down’s syn-
drome and Pierre Robin sequence. Less com-
mon risk factors for OSAS are laryngomalacia,
pharyngeal flap surgery, sickle cell disease,
structural malformations in the brain stem, and
certain metabolic and genetic disorders. Viral
respiratory infections and allergic rhinitis are
not primary risk factors for OSAS, but they
may exacerbate existing OSAS in affected
children.'®-!® OSAS in the second case was due
to circular thickening in the larynx and trachea
wall and also due to a narrowed nasopharynx
and oropharynx caused by macroglossia.

Bone marrow transplantation is the only
treatment that has been found to alter signifi-
cantly the course of disease. While successful
recipients may continue to have minor orth-
opaedic or dental problems and their vision
rarely significantly improves, their
haemopoietic potential is restored and the long-
term prognosis is favorable. The success of
engraftment and thus outcome is very depen-
dent however on the availability of a suitable
HLA match. In 1994, Gerritsen et al. reported a
79% five-year-disease-free-survival rate in 19
patients with an HLA identical sibling donor.
Recipients of non-genotypically identical grafts
have had significantly worse results with only a
13% five-year-disease-free-survival rate in
those receiving marrow from an HLA ha-
plotype mismatched related donor. A bone
marrow transplant should thus be reserved for
those cases where there is at least a
phenotypical HLA identical match avail-
able.®-2) Bone marrow immunoscintigraphy,
by showing the extent of marrow recrudes-
cence, may be useful in monitoring the effec-

tiveness of therapy after transplantation.® Dual



energy X-ray absorptiometry measurements
have also been shown to provide accurate infor-
status in young

patients.?? HLA-haploidentical

mation on bone mineral
paediatric
blood progenitor cell transplantation has been
reported in the treatment of osteopetrosis.?®
Corticostreroids, high dosage calcitriol, and
interferon have been reported to be helpful in
the treatment of osteopetrosis.®*¥ It is very
important to counsel the patient to avoid activ-
ities that might increase the risk to fractures,”

especially as in our second case.
Summary

Osteopetrosis is a rare congenital disorder in
which the bones are overly dense. This results
from an imbalance between the formation of
bone and the breakdown of the bone. We have
reported two cases of osteopetrosis. In the first
case,

osteopetrosis was complicated with

osteomyelitis in the left mandible.
Osteomyelitis in the mandible occurs in 10% of
patients.” In the second case, osteopetrosis was
complicated with multiple fractures, blindness,
hearing impairment, hydrocephalus and OSAS.

The diagnosis of osteopetrosis in both cases
was performed by typical osteopetrosis changes
in increased bone density, and loss in normal
corticomedullary differentiation. The treat-
ment for osteopetrosis should be performed by

specialists related to the patient’s condition.
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Surgical Treatment for Clubfoot at Maharat
Nakhonratchasima Hospital . Clinical Results

Supphamard Lewsirirat, M. D. and Chanen Thanomsingh, M. D.

Maharat Nakhonratchasima Hospital, Nakhonratchasima, Thailand

Abstract : 72 Congenital clubfoot patients were treated by McKay complete subtalar release,
between Jan 1992 and Dec 1999. The average age at operation was 5.8 months range (2-48
months). 35 patients(56 feet) were evaluated for clinical and X-ray results at 3 years after the
operation using the N. J. Rumyantsev rating : excellent or good results were achieved in 44 feet,
fair in 2 feet, and poor in 10 feet. The mean rating was 101.9 points. The feet with excellent or
good results were idiopathic clubfoot, with variable degree in severity and rigidity, had more
than grade 0 peroneus muscle function before the operation, and at least grade 4 at 3 years after
the operation. 8 of the 10 feet with poor results were teratologic clubfoot with more severity and
rigidity and grade @ peroneus muscle power before the operation and at 3 years later. The
average AP talocalcaneal angle, talofirstmetatarsal angle, lateral talocalcaneal angle and
calcaneal pitch were 24.3, —2.1, 30.6 and 13.8 degrees, respectively 9 feet(16.07%) required a

second operation for recurrent deformity. McKay complete subtalar release was concluded to

be an effective procedure to correct clubfoot deformity.

Introduction

Various methods of surgical treatment have
been used to correct multiplanar deformity of
clubfoot that does not respond to initial conser-
vative treatment, or which relapses. The aims
of the present study were to evaluate the clini-
cal results after McKay complete subtalar
release done by the same surgeon and to investi-
gate any correlation among the preoperative
function, the post-operative exercise program,

and the final result.

Materials and Methods

72 patients with clubfoot were surgically
treated between January 1992 and December
1999. Their average age at operation was 5.8
months(range 2-48 months). Cases with less
than 3 years follow-up were excluded. 35
patients(56 feet)were investingated with a
mean follow-up time of 5.2 years(range 3-9.5
years). The indication for surgery followed the
McKay criteria®.

Preoperative management involved gentle
and serial non-forcible

correction plasters,

manipulation to prevent rocker bottom and

Key words : clubfoot, complete subtalar release, peroneus muscles
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Fig.1. Group II hilateral clubfeet with
excellent final result

bean shaped foot. The operative technique was
McKay complete subtalar release via a Cin-
cinati incision. The postoperative program was
different from that of McKay. After skin clo-
sure, the deformity still could be slightly seen
due to the tight suture. An AP short leg slab
was applied without foot manipulating for one
week, and this was changed to a short leg cast
at the next visit. The short leg cast was revised
every week. Before new casting, the foot was
gentle progressively manipulated, and the per-
oneus muscles were stimulated by finger touch-
ing along the lateral side of the foot and calf. K
wires were removed at the 4 th week and foll-
owed by cast changing every week. At the 8th
week, the cast was removed, and an exercise
program was started especially for peroneus
muscle function. Straight last shoes were used
for 1 year while sleeping and walking, and the
muscles exercise program was continued every-
day.

Because the child’s age at operation was too
young to find any significant difference
between grade 0 and grade 1 power, the
preoperative peroneus muscle strength was
classified into 2 groups. Group I (21 feet)had
no everter function when stimulated. Group II
(35 feet) had more than grade 1 peroneus mus-

cle power, the inversion deformity could slight-

226

Fig.2. Group I bilateral clubfeet with poor
final result

ly correct itself, and the prominence of the
peroneus tendon could be seen on the lateral
side below the ankle joint while the muscle was
in contraction. At the final follow-up, the per-
oneus muscle power was tested and classified
from grade 0 to 5.

Many rating systems have been used to deter-
mine the results from clubfoot surgery#%7,
The N.J. Rumyantsev Rating System(Table
1)was chosen for this study because it has a
wide range with fine detal, with a plus and
minus range (from—140 to 150)to assess static
foot appearance, dynamic function and radio-
graphic ankle range of motion. The radiogra-
phic examination was done at the final follow-
up using a standard view of Simon® to measure
the range of ankle motion and the AP talocal-
caneal, talo-firstmetatarsal angle, lateral

talocalcaneal angle, and the calcaneal pitch.
Results

There were 35 patients in this study, 21 (60%)
were boys and 14(40%)were girls. Of the 56
clubfeet, 26(46.4%)were right, and 30(53.6%)
were left. Twenty-one patients(60%)had bilat-
eral clubfeet. None of the feet had any wound
problem. No calcaneal foot and no over correc-
tion was presented. One foot had mild pain on

heavy activity.



Table 2. Correlation between Preoperative Per-
oneus Muscle Function and Final Average

Table 1. N. ]J. Rumyuntsev Rating System for
Clubfoot Surgery
Criterion Level Points
Gait abnormality Absent 10
Only while running 0
Constant -10
Shoe type Regular 10
Regular+Orthopedic 5
Orthopedic only 0
Pain Never 10
With heavy activity 5
With routine activity 0
Ankle dorsiflexion 15-25 over 90 20
(passive motion) 5-14 over 90 10
0-4 over 90 0
<90 —20
Position of heel when 0-5 valgus 10
standing 6-10 valgus 5
11-20 valgus 5
>20 valgus —25
0-5 varus =5
>5 varus —25
Appearance of Neutral 10
forefoot <5 ADD/ABD 5
5-15 ADD/ABD 0
>15 ADD/ABD —10
Ankle motion by > 40 30
radiograph 31-40 20
21-30 10
11-20 0
<11 —20
Calf atrophy Absent 5
Mild
Severe 0
Cavus/planus Absent 10
Present 0
Rocker-bottom or —10
dorsal navicular
subluxation
Foot-knee External rotation 0-15 10
realignment @ Neutral 0
Internal rotaion or —10
external rotation >15
Flexion of great toe Present 5
Absent 0
Strength of triceps Weight supported on 10
surae toes, one foot only
Weight supported on 5

toes, both feet
Weight not supported on 0

toes
Functional abilities Can heel- and toe-walk 10
Can heel- or toe-walk 5)

Cannot heel- or toe-walk 0

ADD, adduction ; ABD, abduction

@General foot position in relation to the knee joint
and lower limb as a whole was assessed according to
presence or ahsence of toe-in gait. Foot-progression
angle, and thigh-foot angle were also evaluated.

Score Points

Group No. of feet Average score SD
21 49.48 53.3

II 35 126.86 11.2
Significant difference at p<0.001(Wilcoxon’s rank

sum test)

Table 3. Correlation between Last Foolow-up
Peroneus Muscle Power and Final Average

Score Points in 21 Group I Feet

Peroneus muscle

power at last ~ No. of feet Average score ~ SD
follow-up

Grade <4 9 21.66 33.2

Grade 4 or 5 12 70.33 57

Significant difference at p=0.04(Wilcoxon’s rank

sum test)

Table 4. Comparison to Mean Angles of 52
Normal Thai Feet

N 1 Thai  Final
Mean of Angles orma al na

feet results

AP talocalcaneal angle %l 24.3
Talo-first metatarsal angle —0.3 —-2.1
Lateral Talocalcaneal angle 38.5 30.6
Calcaneal pitch 17.5 13.8

The mean rating score at the final follow-up
was 101.9 points(range -36 to 148 ; SDA 6.1).
Excellent results(111-150 points) were achieved
in 36 feet, good results(71-110 points)in 8 feet,
fair results(31-70 points)in 2 feet, and poor
results (<30 points)in 10 feet. 32 of the 36 feet
with excellent results were in Group II. The
other 4 feat with excellent results and 5 feet
with good results were in Group I in which the
peroneus muscle power could be trained to
become better than grade 4 at the final follow-
up. 8 of 10 feet with poor results were ter-
atologic clubfoot such as arthrogryposis,
myelomeningocoel or, spinal dysrhaphism. All
of these were in Group I with no peroneus
muscle power at final follow-up. Table 2 shows
the correlation between the preoperative per-

oneus muscle strength and the final result. The
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mean rating score of Group I was 49.48 and in
Group II was 126.86 points. With contraction
of the peroneus muscles preoperatively, the
final results were significantly better(p <
0.001). The postoperative peroneus muscle
strength increased progressively after the exer-
cise program in all of those feet in Group II and
became more than grade 4 muscle power at the
final follow-up. As shown in Table 3, 12 feet in
Group I with trainable peroneus muscles to
better than grade 4, had a mean score of 70.33
points, significantly better (p=0.04)than the 9
untrainable feet. Imbalance in the muscles gave
poor final results which required a second oper-
ation for recurrent deformities. Tibialis ante-
rior tendon transfer to the third cuneiform was
done in 4 feet, three feet required a repeated
McKay complete subtalar release combined
with tibialis anterior tendon transfer, and
talectomy was done in another 2 feet with
arthrogryposis.

The average ankle range of motion on X-ray
was 35.1 degrees(range 10-55 degrees, SD
12.4). The mean AP talocalcaneal angle, talo-
firstmetatarsal angle, lateral talocalcaneal
angle, and calcaneal pitch was 24.1, —2.1, 30.6,
and 13.8 degrees, respectively. Table 4 shows
the comparison to the mean angles of 52 normal
Thai feet. 10 feet(17.8%)had flattening in the
talar dome, 2 feet had avascular necrosis in the
navicular, and one had mild dorsal subluxation

in the navicular.
Discussion

The McKay concept for surgical treatment of
clubfoot is complete subtalar release to realign
the bones to a normal horizontal subtalar rota-
tion position, maintain the correction and pre-

vent foot stiffness®. After correction of the
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static deformities, the dynamic muscle balance
has an important role to the final results. To
maintain the correction and to prevent further
recurrence in deformities after complete
subtalar release in some feet, McKay transfer-
red the flexor hallucis longus tendon to the
peroneus tendon for augmentation in the ever-
ter function. It is difficult to decide the indica-
tion for this procedure. Our study showed that
the preoperative peroneus muscle function may
be one factor that could indicate the need for
everter augmentation. Porter® reported that
after correction of clubfoot deformity, an
iatrogenic imbalance in the muscles was
produced. Therefore, the three invertor tendons
were lengthened to remove the deforming force
and so prevent the evertors and pronators from
loosening. A long time may be required to
rebalance the loose peroneus muscles, and Por-
ter advised to include reefing the peroneus lon-
gus tendon in the deformity correction opera-
tion to maintain a good appearance and better
function. Huang et al.” reported that the muscle
imbalance was due to some etiological factor.
Their aim in surgery was to correct the deform-
ities in the equinus, inversion and adduction and
to achieve a dynamic muscle balance to main-
tain the correction. They performed a combina-
tion of deformity correction with a rebalancing
procedure such as tibialis anterior transfer. Our
study showed that with preoperative peroneus
muscles function, 3 years was enough for
rebalance training to at least grade 4 and lead
to excellent or good results. Reefing of the
peroneus tendon or transfer of the flexor hal-
lucis longus to augment the peroneus tendon or
tibialis anterior transfer were not necessary in
this group. A rebalancing procedure may be

useful in some Group 1 patients with untraina-



ble peroneus muscles. Postoperative peroneus
muscle exercise is important even in cases with
no preoperatively peroneus muscle function. If
the muscles can be trained to at least grade 4,
then significantly better clinical results can be
expected. Reinnervation may be a reason that
preoperative non-function muscles in some feet
can later begin to function. With the small
numbers in this study, further study is required.

In 1989, Magone reported 17 Idiopathic club-
feet treated using McKay complete subtalar
release. The mean rating achieved according to
Magone’s scoring system was 78.8 points, in-
cluding 5 cases(29.4%) with talar dome flatten-
ing, one case with avascular necrosis in the
navicular, 5 cases(29.4%) with dorsal subluxa-
tion in the navicular involving more than one-
third of the talar head but not associated with
cavus feet, and 5 cases(29.4%) with avascular
necrosis in the calcaneus. In the present study
of 56 congenital clubfeet, the mean rating
achieved according to Magone’s system was
83.1 points, and induded 10 feet(17.8%) with
talar dome flattening, 2 with avascular necrosis
in the navicular, and one with dorsal subluxa-
tion in the navicular.

In 1983, McKay reported 55 feet treated by
his technique. 45 feet had excellent or good
results, 2 had fair, and 8 had poor resulty. The
fair and poor results were due to technical
errors, under- or over-correction in the
subtalar rotation and lateral displacement in
the calcaneus. In the present study, the two
cases with fair and one case with poor results
were due to K-wires loosening in the second
week after the operation which caused under-
correction in the subtalar rotation. The remain-
ing 9 cases with poor results were in cases with

weak peroneus muscles with gradually recur-

rent deformities. All feet were improved by the

second operation.
Conclusion

The McKay complete subtalar release can be
used as the treatment of first choice for congen-
ital clubfoot. Idiopathic clubfoot with good
peroneus muscle function had better clinical
and radiographic results than teratologic or

weak peroneus muscle clubfoot.
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Seating for the Severely Disabled Child
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Abstract : Children suffering from severe spastic cerebral palsy or other neuromuscular
condition are frequently bedridden and have little or no potential for ambulation. These
children are often neglected and develop marked lower limb contractures, pelvic obliquity and
or scoliosis. Unfortunately, seating remains a neglected poorly-understood and under-utilized
therapeutic modality in these handicapped children. The general goals of seating are to provide
truncal support and control, improve body orientation and stability, improve function of the
upper limbs and distal body parts, prevent pressure sores and improve the function of the
cardiopulmonary and gastrointestinal systems. A multidisciplinary team comprising of an
orthopaedic surgeon, physiotherapist, occupational therapist, bioengineer and technicians is
central to the success of a ‘Seating Clinic’.

310 non-ambulant children suffering from spastic quadriplegic CP or other neuromuscular
condition have been treated at our Seating Clinic.

The primary considerations in prescribing a seat were the type of sitting support surface, back
support, foot support and upper extremity support. The various chair types prescribed are
discussed in the paper.

The key to seating a non-ambulant child is the optimal balancing of a stable spine over a stable
pelvis. The surgical assessment and correction involved in appropriate seating are discussed.
Regular follow-up in such a combined seating clinic, concurrent with patient and caregiver

education, is essential for the successful seating of a non-ambulant child.

Introduction

Children suffering from severe spastic cere-
bral palsy or other neuromuscular condition are
frequently bedridden and have little or no
potential for ambulation. These children are

often neglected and develop marked lower limb

contractures, pelvic obliquity and/or scoliosis.
Seating a bedridden child has a tremendous
impact on the physiological and psychological
status of the child. Unfortunately, seating
remains a neglected poorly-understood and
under-utilized therapeutic modality in these
The benefits

handicapped children. of an
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upright sitting posture are many. Proper seat-
ing can decrease the abnormal tone and reflex
activity in the severely spastic child and pre-
vent the development of contractures and
deformity. The child is better able to develop
head and trunk control, and the upper limbs can
be freed for development of useful manipulative
skills. The child benefits psychologically by
being able to sit comfortably and interact with
society, his peers and the environment. Finally
it permits easier nursing and transportation of
the child by the care-giver.

The general goals of seating are to provide
truncal support and control, improve body ori-
entation and stability, improve the function of
the upper limbs and distal body parts, prevent
pressure sores and improve the function of the
cardiopulmonary and gastrointestinal systems.
This can only be achieved by maintaining good
pelvic position and optimizing spinal alignment.
Postural deviations should be recognized and
corrected if possible, to achieve optimal sitting
posture. A multidisciplinary team comprising
of an orthopaedic surgeon, physiotherapist,
occupational therapist, bioengineer and techni-
cians is central to the success of a ‘Seating

Clinic’.
Patients & Methods

310 non-ambulant children suffering from
spastic quadriplegic cerebral palsy or other
neuromuscular condition have been treated at
our Seating Clinic. There were 194 males and
116 females. Two-thirds (n=200) of the children
suffered from severe spastic cerebral palsy,
while the remaining had muscular dystrophy,
spinal muscular atrophy or other neuromus-
cular condition as listed in Table 1. The chil-

dren were initially assessed by the multidisci-

Table 1. Seating for the Severely
Disabled Child

Diagnosis Number
Spastic quadriplegic CP 200
Spastic diplegic CP 5
Spastic hemiplegic CP 3
Athetoid CP ] 3
Muscular dystrophy J 20
Spinal muscular atrophy 5
Epilepsy 6
MMC with hydrocephalus 1 7
Other 61

Total 310

plinary team to determine their suitability for
seating. The sitting ability of the children was
classified according to Hoffer as ; independent
(hands-free), hands-dependent, and propped®.
Any abnormal postural deviation was noted
and recorded as being either flexible or fixed
(structural). The presence of any contracture
in the lower limb, especially contracture which
would interfere with proper seating ; presence
of any pelvic obliquity ; and any abnormal spi-
nal alignment were recorded at the initial
assessment. Postural deviations that were con-
sidered to be an impediment to proper seating
such as hamstrings contracture causing poste-
rior pelvic tilt and sacral sitting ; hip adduction
contracture and windswept hip deformity caus-
ing pelvic obliquity and abnormal sitting pres-
sure ; scoliosis and kyphosis causing truncal
malalignment, etc. were noted and considered
for surgical correction where feasible. Deform-
ities of two types were mainly noted, as previ-
ously described by Rang ; —
1. Symmetrical slouch with sacral sitting due
to hamstrings contracture
2. Wind swept deformity with adductor
contracture, subluxated or dislocated hip
and a contralateral hip abduction deform-

ity with resultant pelvic obliquity and
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Table 2. Seating for the Severely
Disabled Child

Chair type Number
Buggy 3
Insert 11
Buggy with insert 58
Wheelchair 12
Wheelchair with insert 108
Wooden chair with insert ] 43
Orthosis 31
Other I

scoliosis.
Types of seats

The primary considerations in prescribing a
seat were the type of sitting support surface,
back support, foot support and upper extremity
support. The chair type prescribed was either a
buggy, a wheelchair, or a wooden chair ; with
or without appropriate inserts as necessary.
(Table 2)

e The base of the seat provided was either a
non-mobile wooden chair or a mobile buggy
or wheelchair.

® The seat was of a non-compressible conform-
ing material that increased surface contact
while providing a firm base of support. A
cushion that provides firm support under the
fleshy, posterior thigh maintains good pres-
sure and shear relief at the ischia and coccyx.
This, when used in conjunction with a proper
ly adjusted footrest height, can have a signifi-
cant impact on ischial pressure

® Depending on the needs of the child, the seat
varied from a simple cushioned seat to seats
which included lateral supports and head
support, or an orthotic seat contoured to
accommodate a severe non-correctible
deformity.

e The independent sitter was seated by provid-

ing a mobile stable base with a backrest to
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support optimal spinal alignment.

e The hands-dependent sitter was treated by
providing back and lateral supports, so that
the hands could be freed for development of
manipulative skills. The trunk support was
either in the form of a crossed chest strap or
an H-strap.

e The propped sitter usually required back,
lateral and head supports with an inclined

seat to avoid the child from sliding off.
Surgical correction of deformities

15% (n=48) of the children had a C-shaped
thoracolumbar scoliosis or hip flexion-adduc-
tion deformity with subluxation/dislocation of
the affected hip that required surgical correc-
tion.

Affected hips were approached with four
levels of intervention depending on the severity
of involvement :

e An early contracture was managed by soft
tissue stretching, physiotherapy and abduc-
tion splinting

e A hip-at-risk to subluxation(having a com-
bined abduction angle of <60°) was considered
for surgical release of the contracted ad-
ductors

e A subluxated hip(having a Reimer’s Extru-
sion Index of 30-50%)was treated by a
femoral varus osteotomy with or without
acetabuloplasty.

e A hip which had extruded>50%, or a dis-
located hip was treated by combined open
reduction, and femoral varus osteotomy with
acetabuloplasty.

Scoliosis was managed by posterior instru-
mentation and fusion using the Luque system
and sublaminar wiring, with fixation to the

pelvis using the Galveston technique in case of



pelvic obliquity.
Discussion

Seating a non-ambulant child has potential
benefits on the respiratory and musculoskeletal
systems in addition to the non-quantifiable
psychological benefits to the child and parents.
The key to seating a non-ambulant child is the
optimal balancing of a stable spine over a
stable pelvis. Thus providing proper seating to
a severely spastic child is a challenging though
rewarding field. Improper seating may encour-
age or even introduce postural deviations that
can progress to a structural or fixed deformity.
Wheelchair users often possess a limited reper-
toire of compensatory patterns to maintain
comfort. Persistent utilization of these patterns
result in fixed postural deviations. These pos-
tural deviations should be recognized and treat-
ed early, while still flexible.

1. Probably, the most common posture seen
among wheelchair users is the slouched or
kyphotic posture. This posture is assumed to
compensate for lack of intrinsic trunk control
and lack of external postural aids. Bilateral
hamstrings contracture worsens the problem.
The posture consists of a posterior pelvic tilt, a
flattened or kyphotic luimbar spine, thoracic
kyphosis, and lower cervical flexion with upper
cervical and head extension. Complications
associated with this posture include increased
mechanical stresses at the sacrum, coccyx and
spinous processes with risk to developing pres-
sure sores, loss of femoral support with as-
sociated lower limb deformities, increased
muscular imbalance, compromised cardiopul-
monary function ; back, shoulder and neck
pain ; and impaired visual fields and associated

deficits of upper limb function. Intervention at

the earliest opportunity is imperative for opti-
mal restoration of function and prevention of
secondary deformity. This can be achieved by
supporting the pelvis in a level, derotated posi-
tion with optimal alignment in the sagittal
plane, providing pressure relief to prominent
areas, restoring lumbar lordosis and surgical
release of any contracted hamstrings to correct
posterior pelvic tilt and sacral sitting.

2 . The second abnormal posture is asym-
metric seating due to pelvic obliquity resulting
from scoliosis or hip dislocation. Children with
quadriplegic CP have a very high risk (>80%)
to hip flexion-adduction contractures with con-
sequent hip subluxation/dislocation. The resul-
tant pelvic obliquity causes increased mechani-
cal stresses on the lower ischial tuberosity with
possible impact on skin integrity. Adduction
contractures also interfere with perineal
hygiene and proper seating. Secondary spinal
curvature further compounds the problem.
Every child should thus be routinely examined
for development of any adductor contracture,
and remedial measures should be instituted
immediately on detection. A combined hip
abduction angle of <60° should rai’se suspicion
of hip subluxation and warrants a screening
anteroposterior pelvic X-ray. A break in the
Shenton’s line and progressive extrusion in the
femoral head as calculated by the Reimer’s
Extrusion Index, should be treated by the
appropriate surgery as described earlier. A
unilateral hip dislocation should always be
treated as it can result in severe pelvic oblig-
uity, scoliosis and recurrent ischial ulceration
on the lower side of the pelvis. Wenger and
associates have reported good results from
comprehensive surgery that includes adductor

and iliopsoas release, open reduction, femoral
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varus osteotomy and pelvic acetabuloplasty for

a neuromuscular hip dislocation?®. Treatment of

bilateral hip dislocations is less well defined.

Treatment options have ranged from conserva-

tive nihilism, to proximal femoral valgus

osteotomies, to comprehensive open reduction
with combined femoral and pelvic osteotomy,
or proximal femoral resection as described by

Castle and Schneider.

In conclusion, the following broad guidelines
are recommended in order to seat a non-
ambulant child. These guidelines are general
and may have to be modified as necessary, so as
to customize the intervention that best meets
the individual user’s needs.
® Provide a level base of support to help pre-

vent pelvic obliquity or kyphotic posture.

e Provide a pressure-relieving medium under
the ischia, coccyx and sacrum that will
accommodate dynamic postural activity.

e Build pressure and shear on the fleshy, poste-
rior weight-bearing aspects of the thighs to
assist hips in maintaining a good position,
provide a functional base of support, reduce
ischial pressures and maintain good lower
limb alignment.

e Maintain knees as close to 90° as possible.
Adjust footrest height for maximal posterior
thigh support.

e Stabilize pelvis in optimal position by provid-
ing support to the posterior/superior aspect
of the pelvis and sacrum to block posterior
pelvic tilt and sacral sitting. If necessary,
apply a pelvic positioning belt with the angle

of pull passing inferior to the rotational axis
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of the pelvis, 1. e. at the level of the hip joints
e Provide lower thoracic support to correct/

accommodate kyphosis.

e Adjust spinal alignment over the pelvis to
obtain optimal head and neck alignment

e Provide lateral supports and head support if
necessary.

e At follow-up visits, document the degree of
hip abduction, popliteal angles and spinal
symmetry. If progressive hip subluxation or
scoliosis is suspected, then take a hip/spine
X-ray.

There exists no one ideal solution for all
non-ambulant users. Any prescription for seat-
ing a non-ambulant child should thus be a
multidisciplinary effort that can help evaluate
individual needs, create specific objectives to
meet those needs, intervene judiciously with
therapy or surgery where necessary and finally
prescribe the best-matched product. Regular
follow-up in such a combined Seating Clinic,
concurrent with patient and caregiver educa-
tion, are essential for successful seating of a

non-ambulant child.
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BA/NRERIEIF S Multicenter Study BES

¥ 0OR Bk BB

E B AREETNYEOAXRENIC BT 2 FEEMECEKOR L E 2L 0T 57201
7 v — Mk 2 2EEFREL FEML . BRBEARIFESRED 2040 OFHERMZIZ T > 7 —
PEELAEET o/, 1997 F 1 A~1999 F 12 A £ TO 3 FROE MR BT 2FHEBE L
T, FIEFEH, R, FE, B - KE BEEa RS0 Kite ik 3 FRORERE L
314 B (B 237 B, 77 ) TH ot FERIT 10~14 MOFIELREBOAD 10 FALERLD
Bk 2.22 A, ZEE 0.76 AT, 1976 FORARHK 2 & O#EDH S 5T H - 7z, FEREFE 13
BHTEH 115R 10 »H, ZHETIEFEY 11K S5 »H TH > 7. Body mass index #3525 LA ED N
WX BT 48.5%, T 37 4% ol 1B8RIT in situ fixation 361 4% L b %, HFE
BRABIE 11.9%, SMIRFESIHRABEED 0.9%, BYIMH25.9%TH o7z,

KREREET D fE X BEICILRE P AR —Y %
R & L CRET 2RETHR CRAER KR
MixERE SN, 1976 FO= /B & DRHAHIKX
BT LHABBR DG KE D S DIWEO L )
BDEOREHBETH 7. Lo LIEE, REDAE
Bl R EREE O HRE VN FEL ML, FKEHE
NEL RS> TETWL L AREEI MR SN T & /.
ZOEIBEE»S, BRNREREARES
Multicenter Study Z& 8% & 2000 & 12 AE 12 £
THARERNCB T 2SR T7 >y — 1 AEE
To7. 207 7 — VABEHERE» S, BIEOHK
BT IREORAMEFLHELL, ZOMmOE
FRRHICRET 2 INZ, & SCKEICHTT 56K
EOEMIZ OV T R 2T 7D THET 5.

B & HE

AEIIHERBEARFESRE D 2040 DEHF
EMRRIC 7 7 — P 2 BE S TEM L.

BERREGNL 1997 F1H~199 F£ 12 FETD 3
FRIC B2 ARMBETAVEOHEBEET, &
DHFOEERICB T 5 BHCEL T, UTFDHE
BizowToREEZKRD:. Thbb, KHDA
=y v, MR, £FAH, ¥IZERAH, HER
DA, TRVEORKEAREDOER, FR6 L
URE, WNowEE, B8, REFEAH, /Max
EHEROFE, FED YA 7, EFEL L UORS
BloFHHNE=v7DERETH L. KHDA =
Y VIEEFAHB L VBREFMOBR#HESEICL
TEEREFIZRN T DDA L. FwE
acute, acute on chronic, chronic, 8 X Of un-
known & DFER & Lz, WADSEITIE P RER
AbH20T, SEOAETIET > 7 — b AHIC
SEOEZRZHEELL. T4bb, acute & ZRE
DOFEFEL E DRI L TRICEEE U THITAR
fiE& % b D, acute on chronic & XAk & 7% 5
EEVFR e &S B H ~BOBRIFE Y 7o R RIS BUE

Key words : slipped capital femoral epiphysis CKERBE I T~ DfE), epidemiology (J&%), multicenter study (% Jii

FAE)

EHRSE | T 840-8571 HABEEBWASIL TH 12-9 HEESIRbAFEEERIAE BFOBES EIE(0952)24-2171
% original @ paper (3 JOS 7 :610-617, 2002. Wi#i&nTH0 ¥
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R 1. 1997~99 FOFEEER I 81 2 KIREFET N DIEDFAZEK

5 #% e

fiE %K UNs . fiE BI%L AQ* e

GER)  (0~1B) TEET Gm) (o~ PR

dt¥mE 13 158,000 2.74 4 157,000 0.85
FHEE 19 170,000 3.73 5 153,000 1.09
RS 16 336,000 1.59 7 309,000 0.76
Lie=glly=] 20 244,000 2.73 5 216,000 0.77
FHIR 14 199,000 2.35 2 181,000 0.37
KERIF 14 245,000 1.90 5 233,000 0.72
fadc ) 8 150,000 1.78 2 147,000 0.45
a8 10 137,000 2.43 4 137,000 0.97
Zz nfth 123 1,912,000 2.14 43 1,849,000 0.78
=k 237 3,551,000 2.22 77 3,382,000 0.76

HABEBHIAROF—LR—JIIARIATWVLEF—2Ic L b
**FIE PR AR (10~14 5R) 0 10 A A Y72 D OFs4ER

AEBIE
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RAET#E

1. RIEFHmOSM

NELC THITRME L o7 b D, chronic & 135K
BPHEITIEH 2 b OOHITHAHEL b D, L LTz,
BEE ISR (RTFHY, insitu ©=> 7, BEY
=v7, BUIDHD »S5FERL DL, BYIVTC
DL T EAER LM EEEA T M 2a&k T 7.

2001 £ 3 A £ ClwRE & h7 > — b A
EAREIRE LTz,

REBEIREOREDGRELSR OB X5
10~14DOADO 10 F ALY D DBEFOFKER L
L TEET 2 AEDSRERDOERNN» S DEE T
AENTw2DT, Ihio7. £l OFH
BOANDFRBERARIIR — L= ICAKL
TWwb AOHEETD 77— 2 B L 72 (http://
www.stat.go.jp/data/jinsui/).

AAEFIE & AT & OBAREMAS I B2
Body mass index (BMI) #¥I@2DH &K - (KkEH
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SHM L7, B RS (WHO)
DODOFEEFER L. ik BMI A 18.5 Kitn %
underweight, 18.5~25 % normal range, 25~30
% preobese, 30~35 % obeseclass I, 35~40 %
obese class II, 40 LAE#% obeseclass Il & 3 543
BTH.

MREFF R 471X 4T B#AT Y 7 b Stat View
(Abacuus Concepts, USA) Z W T{To7-. tH&

EHIE LT,

i R

T o= MR L T 233 Mo mESH D,
131 fiz&»> & 316 flrifhes shiz. 20561 =
e, BEMBLUCEFEAR» SR—ER &%
Z SNTBIH 2 ERBH o 77z, 1997T~99 F£ £ T
D3EMDBERI 4P o7, HRITIRE
237 B, ik 77 BT, B 31 ETH o

(REE]

1 Y Y OF Y BEEE NEFRERGRERT
H510~14 ROBAD (B 3,551,000 A, Zik
3,382,000 A\) TRRL TREBELAHE T2, B
M 10 FAYD 2,22, LHEN0.76 b, F
B EEFROMEER & FEFR LR 1IIRT.

(RAEF#)

REFAN CAEEAR»SREFMZEHT 3
£, BHETEIFEHIIKI0» A6 E~327%6
), ZRTCRFHUNRS»AGK2 »A~22 5%
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45
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2 3 4 5 6 7 8 9 10 11 12
RAEDA

2. FEEH D5

3 >
FRERFOS R - KEO R 50

& (cm)

77 7ADIFNBEIEFRMIcBIT TN Thoe 80

E¥fE» 2R d

3 A) Th -tz FDMIFKDO|EDDD L 1Z
ERIFRTH -7 (K1), BEOE -7 3BHETIE
127%, WHETIR 10K TH -7z, 20 LA EOFRAE
BIBES I, HE2plicRon, ZhsDOEF
FOTNHRSWMEBE ZHF > T,

(2 )

MR IAs 44 51(14.0%) H D, R EIBITiE AR
127 151(40.4%), Z 181 14351 (45.5%) TH -7z B
ZHITH B &, BETIIHR 95 61(40.1%), A
109 51 (46.0%), Wffl 33 1(13.9%) TH b, ZE
TIIAMR 32 61(41.6%), M8l 34 1 (44.2%),
B 1161(14.3%) TH O, BLTHS»RERITY
»oilz.

i {8451 o> 5 FiE R 1x B 1% T 0~24 2> B (P58
9.6 »A), LHETO~33»B(FY10.4,»H)T
bot:. FIRFRENBE6H, ZH2flicarsn
75,

BMI, RfEF#, FKEMEOGE, NSWEE,
B, FROEEI OV THEIF & A B & R
THEIFRICIEREZEIR s » o7z,

€3h= =)

HREROR 2R 2L 4 AR LE L, 20
%8 AETWIEIL, 9 HICRoREINL B U 2
B £ Tl L, 3 BIZR RN U Tz (K 2).

°
6 8 10 12 14 10 12 14
RAFF RIFTE
& &E(kg) o
100 °
©o008
°
6 8 10 12 14 10 12 14
RIEFE W RAEF#h

(RI&EE)

252 Bz KRBT R D EDKKEL L L [E
STz, FREZEG L ERNE 8 I (B 6,
T 2)THD, TNDDHDLREIAA 4, HE
ks 1T, & D3PI L »o7e, &
5 9BV TETAEIIREETH S 72,

(B&, FEX BMI)

R AEOHL D - 72 281 Il (B 214 f1,
67 ) DT, RIEFMR L GR, AEDH
FBERIICRY. GREOBEEEZL 5 L BHTIE
8~10 FEFI TII T L b RSB OEG NS
WL, ZHETIR 10 EERITIETFEHERED
FEPES TR, —7, RETRBELEH TN
TOFRMBTOEOOINEFROTCHIFEL D E
<, 1I~13 R TIRFE L < REDEWLHI2%
Horonsd.

WHO ® BMI i & % ¥)%E Tz 5B F Tt under-
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G WHO 9%
30 underweight -> | = normalrange > <&~ preobese ‘> |<€- obesity class I~
%)
25
20 08% A
HxttE A
15
10
5
0
14 16 18 20 22 26 28 30 32 34-
Body Mass Index
4. Body mass index (BMI) ® B2 l5340
75 7RO NERIE 10~13 FRICB T 22 A00 BMI OS2 2R T
£ 2 ¥ OFRBIOHE
acute acute on chronic chronic (x? test)
£ 1k 43(12.3) 130(37.1) 177(50.6)
1% Bk 26( 9.9) 100(38.0) 137(52.1) 0.059
Leg 17(19.5) 30(34.5) 40(46.0)
B H 22(12 9) 61(35.9) 87(51.2) 0.869
Vid 21(11.7) 69(38.3) 90 (50.0)
E (%) ~9 5(11.6) 16(37.2) 22(51.1) 0.918
10~12 27(11.3) 86(36.1) 125(52.5)
13~ 9(14.3) 25(39.7) 29(46.0)
Body mass index ~18.4 2(11.8) 8(47.1) 7(41.2) 0.619
18.5~24.9 12( 7.8) 61 (39.6) 81(52.6)
25~29.9 16(15.0) 33(30.8) 58(54.2)
30~34.9 3(10.0) 11(36.7) 16(53.3)
35~ 1(16.7) 3(50.0) 2(33.3)

*h oy ANO8—E Y b IISERYIB AR CEE

weight #33.7%, normal range #%47.7%,
preobese 73 36.9%, obese class I #¥9.8%,
obese class 1143 0.9%, obese class 143 0.9% T
» Y, ZFTIiFunderweight 3 11.9%, normal
range 3 50.7%, preobese #% 25.4%, obese class
I1259.0%, obese class 1143 3.0% T obese class
it so7z, BMI OS5 Mm%x 4 12RT. ZDL
SwFHEHEHERTEEGVIER L DAL I
@<, FEBEo»IEmEmfNLes 2 &a
AL 7-.

(M7 IBER]

NAWBEHEOEEICOL TR L EDRIEH
202 51 (64.3%), EADY 64 1(20.4%), HEEIZAH
2561(8.0%)T, B8 & 2k W45 W iE B I 8H
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(2.5%, BB, ZHE4H) TH->7:. ATUWE
BOIDS B 3P HRIGITH -7 FREONRZ
BENEHEFRROTRAKER22 4 6, B
JRESHEER TS 2 5, Zofh2PiTho7z. gk
% 15%1(4.8%, B 14 B, 221 161 (288 S s
N WEB T2 w»hS, N W ICEEY 510
BHRBEORBESRDONT W, ZORFIRIT
AbRTOEET, ZOMICERRLVESDR
#ORRBREBSOR L ECDRE R ENVHEEEN
Tz,

MWL B A BB O FEAE B 3 1 19 7% 8
A12~32%) £ &ERDFH L VAL L ITEH» >
7z 8t 5 fliE 20 IR LA ETH 5 7. NOUMETE
RE@EHOFEERITFEH 1K » B (9~14



£ 3. AR OBFEEDOWER

i situ b [ e
it WRESL g
fixation + NEE +EE
2 fk 216(61.4)  42(11.9) 3(0.9) 91(25.9)
acute type 26(60.5) 11(25.6) 2(4.7) 4(9.3)
acute on
w O chrenie tyfie 67(52.3) 27(21.1) 1(0.8) 33(25.8)
chronic type 119(68.4) 3(1.7) 0 52(29.9)
] 4 1 0 2

*H oy ARD— & > DB R THEE

%) T, FHEREEOTE LA »REIAON
AR

(m %]

RB L UBLHOBRUOEIEER 2 WITT.
TR, B FERH 7T TV — (10 ARG, 10~12 7%,
13 E), BMI A7 3 — (AREBHES) LA
B EOMICHEIFRNEREZ IR D nr ol Ly

LZeEnBHR L 0 2RoF&asd Law RS R
S (fERE5.9%).
(F HA)

358 BEAID 5 b FIEDFER %R 7z DI 114
H1(31.8%), FRH e v>DHY 199 BAFT (55.6%)
FRICE T 5 E®RL A2 DAY 45 BAAT(12.6%)
Thotz, FRORFGEAR—VFENCEEL
BE, BB, IFEK, v —, NZAT7 v bR—
K EThot:. WEREND S DEE b DRI A
st FUROFEROBE S 4% &, acute type
TIFRD D A 58.1%, 72 LA 37.2%, acute on
chronic type TIE Z N ZF 1 42.3% & 43.8%,
chronic type TX18.6% & 68.9% T &» 9,
chronic type Z tt L acute 8 & fFacute on
chronic type THER %D 2 LGV &> /2.

(ARE]

SEFFCREFAGEIE 26 288 04T, 1
il 8 mBIRDAD acute on chronic type T A
E—F b7y 7EGNIL DIER, D 1157“:& 13 7%
BIRDOAD chronic type TRHFEERHRDH D,
PRBERE D AN STz, %5 312 41 356
WFERMAEESTh N Tz, BRIMAAEDFEM
DEZEH e 4 B = kR < 352 BEIOAR%EFK 3
WRY. EORBIIIHLTH 2D F F DLEDE
7E (in situ fixation) Wiz d % \>23, acute type T

BIREFRIECMBRES 12 L 2 EEOEEHEL,
chronic type TIERBIEE Y] D N LA A &
1, acute on chronic TRMHZEDPRZRLI:.

REEEY) 0 T 91 BAET O NEREZBYID DL~
THLE, BHET»SHEBOEYID A 9 HEE, 4
FRIHI 79 BAAT, fnF 3BT &, 13 & A EDR
FRIvALTOEYID Tho7:. ERMAFITH
5,
ZXRIUEYIY 14 BH, Southwick ¥ 12 FIAf, &l
HEMREY) 01T 7 B2 EtE Tz,

RSBz 4 2 FRERIE = > 7 i Fr{Eigl 270 1
F167 51(24.8%) T Tz,

£ =

(REX]

SRIORE TR T & ERIED & 1 FER%:
D OF BB & AEFAE O EIRFERD 10~14 7%
DMAOTEHRL TER LA REFRL, BUENI10H
AL720 222 A, THEM0.T6 NEZ5T. Ih
BAFIZBIT S 1976 EDND" ) ES DHETOD
HEMETH LB 0.3~0.5, 2% 0.05~0.08 &
Db DEWET, BRTHSE KBTI 10
EICHMY L, S ,Ic 2 0 25 ERTHEML Tw
5. FENEOREFIL2.13~10.08 EHEICLD
EFHLELTEHLZMERIFAS LA LD ®

EThotz. LHrLARZBLTHREEHNR S
Ko THNEDZIGE IO TWE I EHNEZS
ns.

EANOEAIOIEE 3FE LR R Z Lo H
DFLEEDBRIIEBITAIRETH 5. Lo LA
BRI OFEEH» & b HRREHE I AJREL b &I
Mg, ARICHIER D F A SRR 23R IE—E L IRE
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F 4. 8% 30 EFC B 2 EHERR*OEEOEL

F i

10
11
12
13
14

5 R R
1968 1978 1988 1998 1968 1978 1988 1998

3.2 6.5 80 10.5 3.3 56 7.5 9.1
3.5 7.0 85 11.0 3.7 59 7.9 9.1
2.5 6.8 89 107 3.1 6.9 7.8 9.6
2.7 59 7.8 98 44 6.1 7.1 8.7
29 57 80 92 83 54 6.2 7.7

T DOFIEED 120% A LDLDTH 5.

ThE, EERAGHE IAFERERIGE
Hans, fto TREEOBOEEFROFEE
DEOFEFITGAEDEEZ 5 EMNAIRETH 5.
K1 WCRTERBENRANOFEEED S DAL
THRT 2, EOREFEIBMTIAME, 1
TlRkREEZ OGNS,

BAIC B 2 FAEFD S » 2 IBINO FER 7
TH5I0., TNEBASHICTEFENND IZEHE
DIEE DAL, TabbiBmAoEnTths>.
KEDKRIEIKRE L DB TCZHODERT kbb4
NFENLZBREEFNLZERBETZ 5N T
3. IO ENFHLERE L TKREERE
R BEImBROERZ EDMESNTVEY, Kb
BERERIIIEHIC X 2 BImiROIW 1 DK
TH5. BrOSEORE»S1E, K3 IWRT £
) WCRERRENBL L b T X TOERE T
DB ZER B TIIERE L D Eh o7z, BMI I £
% Y7 T & preobese 8 & Uf obese class 1 ~III
EEUCBAENB T TR 48.6%, LFTiF 37.3%
ThhH, —HEFRERZZNENENLIZITBLY
11.9% Th >7:. BEROEXFRERITOFRIRME
METABBEZ PO T — 5 BHIT 1968 F4 5 10
FETLIC30EMIc>LWTIRMIEDEE 2 £5FHL
rDWNEATHS. ZOFFTIRMER - EmAIC
SGRANFIGHRER R, ZOFHERED 120% 1
FoboEEHERREERL CEHEL Tw3,
Iz kg, 2o 30 FERIC 10~14 RDBRT
i, 14 R ERR & T~ CIREER R OEMNS R
on, BRTH3I~4fE ZIBTH2~3 FoEm
EZRT.BRIZBY S 2025 FEOKRERKEED
EROKFE Z DR EOEEDINTIHIAT &
rEbind.
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REFRIIZ / EWIBR12KEIH»A, &R
IIREWMEL T30, S RN WERERE
BlERRSAL TREFLTEB D, SROAEGITHHA
SRR IMEREREG 2R W CHE T2 LB
TR NKES»A, TRTRI0E1L 1A E%D,
BRI 1K 4»A, ZRTE 1 »AFEHRE
FWPFE o T2, AXTERBEREL LD
RERREEHN REF & 72 5 72 1960 E£18~1990 F 1z
DI TN EROBZFEOTHG RS L UVHKRER
FERBMLTE TS, K3 IWRLREROS
REEDHMHH S EH K 140 cm, FRE 40 kg %
25 EBASMICREFMIEL, ZOFHENT~D
ERILPTILR2-HEOBEEZ> T3 ER
s, REFRIINE- T, ZOSGREAEDORMME
WET ZEMIEFELL T 5 I ENFREF
WMOBEFENMDOFERE %> T EAREENH . £
B, [BXEE0FRREGEIREREED T — ¥
PRHIFIBELTCA DS E, FHERENMN 140cm 2E
T 5 Flim i3 1968 FICHBK L T 1998 F Tz B R
11 »A, ZRIVLARE->TBH, FHKRED 40
kg W T % Fh 12 1968 2L 1998 FETIXH
BIm3nH, TRIRELZNEE > Tk,
BRI 1IZAIBRREBEECET 6,1 /%4
PAOREFHMOEFMERSTATEL LW
Rzz. A, ZRCTIBRMEIET 2 ERHD 1R
LR -oTwAIcbEb o TREFMIOLT
M1 PAL»RE-TBELY, REFKITIIS
RABUANDER AR E CBEEL T3 Z LR
Bahs,

(¥ %)

BRHICAENS L LIFEILFSNTED, §
EORETH 3.1 EBKCE»-7. BRIZEWL
[FRE U Tid, BFEHD growth spurt 2322t & D
BB O REAICHIE T 2 2 £, BUYEOAMN LD
BOBEMTRIELLTWI L, FELPLTVLRE
HORERLHELDELI LR ENEZ SN T
% %7z, estrogen & androgen O REIKER D5
EANDOHENRLLIELFEL TV EDR



HFEIHHBL, Lhrl, TOEZIF 1976 Fic= /&
DIRE LS8 BLO LR FEE-oTw5. HE
WKOWTRAY 2 —7 > Th 2 VI TIZH
B E & 5 EIEH 85~90% Td - 7243, 80 i
E 60~65% N REWHMA L THZEMMEE-> T
WEEDIREYD H D BEKEVH, TORKIZR
MBI,

(RESH)

FRIEF 2 Bcmdb P, 3~4 AL, %
NLARIE 9 Bictug s % LAhid 1 A % Tl Z R
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HY, F7 Loder 53 FAE B & sl Al 1z #R 5
L, R cikii o n 2T HOENR
SNV LT, L& 40° DAL TIXBARR 2 Z
HEEBNRONZ L 2H/EL, ZOFERELT
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ZFHC £ 0 HERFRPSURIEIARICEZLL, @E
4AZAcEZMZ, 12 BEICELZICASL, T,
HAD/NPFERIZ 4 BeHFE#edlz, 8 ANE
KAHT, 9 ARZFIWIRE S, ZD L5 RERDL
5, BENIBIRLL L ZORINKL TIAK
M 5D, FERICBT B AR—ViESR L DHE
WL REBEN D,

(REER)

R WERE %45 KREET NDEORE LS
WS, SEIORETIIAS »AASMMEELET
ZIEGIIE o7 & DA% dno7z. Loder 5213 H
BRI & R R T INEREB & D 85l 2 L
THRAF L, FRIREEREIE TRED 40%, BiRHLE
YREN25%, FDMA BB EHREL TS, H
EIDOFRETIE 8 FICHAS e NS IR BERD,
e A EDTEEBEET £ 72 1 FIRIRERET
Thoiz,

RBEB LB ImAR (3@ 5 15~17 s CRAHL , BA
FERITIZT R BAELRVH, ROWMEEICLD
PASHASIEIEY 2 £ 30 A LETH T RD Z24EU S
ZEMNDHDL. SEOFETIE, 20 KIULTORIE
BT7PIHY, HITNOBLATWEEICLEHD
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RADDRIC DOV TR S0 B R ENDH
b, BEHHEEERICLI L O2RE L —MKNT
Hotz. TDH, TADEFTOLEEICE DI W
SENRBEN, HEEROFERO S S IZBRED
FBENTHE, L L ad s EFEIEMOID
FIFEROFHGHAB LB T 5 7- 9, SERIOAE
TRIHEZHAEHLY CTHEMALL. acutetype B
& U acute on chronic type &, ZH¥EFSETOE
URERES I L E DI T 5 72 OIEBFRF O R &
BT RRE T 5. ALEWDH 5 7-0—f
WREFHLBIENTRTH L. BENTRITE
BISATEEDEERNIC L D R4 D, @ acute on
chronic type CIXFT2KXEIFIIH L v, —7,
chronic type I3&E L Tvr 5 7: OIEERFDK T D
Dig, —MRICAEBDBHITOUAIGETH 54, EF
K72 BB IITRETH 5

DL LA DHETHELIFBRIIE2
RLIEBOTHEN, D5 acute type &
acute on chronic type (&, Loder @ unstable type
WWHHL, b8 T49% TH -7z, Loder 53k
55%%% unstable type THolzERELTEBY,
Hx DRERD T CIFIE—ET 5.
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SEOFE T, BEDBERICB T B REDH]
WEREROTEOERES Mz a Nz, Tabb
EIFEPIBFMEEE2ZITEY, X7
ABERELTbhTwRy, XEICH ¥ 72
BIE W & iR b EfTbR %<
Ko TWBEMY FIRAIC LD ERY, B
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Epidemiology and Demographics of
Slipped Capital Femoral Epiphysis in Japan

Yasuo Noguchi, M. D., et al.

The Multi-center Study Committee of the Japanese Paediatric Orthopaedic Association

A nationwide survey of the epidemiology and demographics of slipped capital femoral
epiphysis(SCFE) was carried out using questionnaires to investigate the incidence, clinical
characteristics and frequently used treatment procedures in Japan. Inquiries were sent to 2040
of the leading hospitals nationwide. Data was collected for the period between January 1997 to
December 1999. Inquiries included onset age, gender, past medical history, type of slip, height,
weight and treatment procedure. From 131 hospitals, 314 cases were reported, 237 boys and 77
girls. The average annual incidence was estimated to be at least 2.22 for boysand 0.76 for girls,
for every 100,000 in the age group of 10 to 14 year olds. These estimations are five times greater
than the 1976 statistics from the eastern half of Japan. The average onset age was 11 years and
10 months in boys, and 11 years and 5 months in girls. The most common treatment was surgery
including in situ fixation(61.4%), osteotomies(25.9%), fixation after manual reduction
(11.9%) or skeletal traction(0.9%). All patients except two were treated surgically. In conclu-
sion, it is quite evident that SCFE has remarkably increased in the last 25 years in Japan, and
therefore further study of SCFE is needed to fully understand this disorder.
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