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Osteonecrosis in the Femoral Head Following Corticosteroid Administration
for the Treatment of Aplastic Anemia in a Child : —A case report—

Yusuke OSHITA, M. D,, et al.

Department of Orthopaedic Surgery, Fujigaoka Hospital, Showa University School of Medicine

We report a case of a nine-year-old girl with bilateral osteonecrosis in the femoral head
following steroids administration for treating aplastic anemia. At 1 year after the steroids pulse
treatment, the patient had bilateral hip pain, but conventional radiographs showed no findings
of any onset of osteonecrosis. At 6 months later, an AP radiograph showed mild collapse with
sclerotic change implying osteonecrosis. The lesion was decreased in size after 3 months’ skin
traction on the bed. Gait was permitted using two crutches.

At final follow-up(after 9 years), the lesions were improved although the femoral heads
remained slightly deformed. The patient had no symptoms of pain during activities in daily life.
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Review of Conservative Treatment in Perthes’ Disease :
Treatment at Home vs in Hospital

Naoyuki Nakamura, M.D., et al.
Department of Orthopaedic Surgery, Kanagawa Children’s Medical Center

For a patient with a mechanically-weak femoral head as seen in Legg-Calve Perthes disease
(LCPd), a prolonged period of non-weight bearing is mandatory in order to preserve normal
round femoral head. We have generally recommended hospitalization for all patients with
LCPd, because it is not easy for an out-patient to comply with the non-weight-bearing regimen.
In this paper, we have reviewed the outcome from conservative treatment for LCPd : compar-
ing the results in those treated in hospital with results in those treated at home on an out-
patient basis. Between 1989 and 2000, 34 children (34 hips) were treated as out-patients because
of their age being younger than 6 years (26 cases) or because of other reasons (8 cases). The age
at onset, and final follow-up, was 4.5, and 12. 4 years, respectively, with mean follow-up period
of 7.9 years.

Final results were evaluated radiographically as the shape of the femoral heads based on
Stulberg’s classification ; 13 hips were classified as Stulberg’s type 1, 12 hips as type II, 8 hips
as type III, and 1 hip as type [V. Twenty-five patients(73%) showed a good result (type I or II).
Fifty-six children(61 hips) were treated as in-patients between 1986 and 1990, were 13 years of
age or older at final follow-up, and were analysed as the hospitalization group, for this study.
The age at onset, and at final follow-up, was 6.2, and 17.2 years, respectively, with a mean
follow-up period of 11.0 years. By the final shape of thefemoral head, 27 hips were classified
as Stulberg’s type I, 24 hips as type II, 9 hips as type II, and 1 hip as type [V. Fifty-one patients
(83%) showed a good result (type [ or II). The treatment outcome of the in-patient group were
better than those of the out-patient group. These findings suggested that good compliance with
non-weight bearing up to the beginning of the reparative phase provided good results.

(BFEV) KRFHsE AAVNBEIZARIFREE 15 % 2 5 (2006 45 8 H 25 HFEAT) p 256-280 D <55 16 BIHAV/NE
EARZFESFMESR EEVI-1 VT AFE>OPCBRIN L REHmITT. £z, 15% 25 p262-267 O
BT, fib: [~)v 7 2D hinge abduction X3 2 4MNRBYI D MTORHE | 1E, <FBVI-1 _AVT AR>S TIRE%L,
— MR R E L TS NI RERYTL:. BEFEEDEIIEWLLET. (REZES
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Survey of Upper and Lower Extremity Anomalies
in Cornelia de Lange Syndrome

Takehiko Takagi, M. D., et al.
Division of Orthopaedics, Department of Surgical Subspecialties, National Children’s
Medical Center, National Center for Child Health and Development

Cornelia de Lange syndrome(CdLS)is a congenital disorder recognized on the basis of
characteristic facial features in association with growth retardation, mental retardation, and in
many cases, extremity anomalies. Have we report findings from a questionnaire survey on the
anomalies in the upper or lower extremities in 85 cases registered with a family support
organization ‘CdLS Japan’. A total of 40 responses were obtained on 22 males and 18 females
with an average age of 5.1 years. There was a variety of deformities reported. The most
common were ulnar ray deficiencies(45/78 hands)and elbow flexion contractures(47/76
elbows). Reports showed that the families were continuing the treatment for the anomalies even
though the effects of rehabilitation were uncertain. The more the prognosis improved, the more
the families hoped for improvement in the anomalies in the extremities.
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Botulinum Toxin A in the Management of Trunk Spasticity
in Children with Cerebral IPalsy

Ryu Suyun, M. D, et al.
Department of Orthopaedic Surgery, Saga Handicapped Children’s Hospital

The purpose of this study was to examine the effects of Botulinum toxin A medication for
improving spasmodic torticollis and reducing trunk spasticity in children with cerebral palsy.
Ten children(age range from 2.7 to 14.7 years)received injected Botulinum toxin A for
spasmodic torticollis and abnormal posture due to muscle spasticity from the neck to trunk.
Each patient hacl level V spastic quadriplegia according to the Gross Motor Function Classifi-
cation System. Each patient was given an initial dose of 4 U/kg, and a subsequent dose in the
range of 4-6 U/kg to a total amount of less than 240 U. Assessment of the effects was performed
using the Modlified Tsui Scale, the measurement of Cobb’s angle, the Modified Ashworth Scale,
and the Aid Difficulty Scale. No side-effects appeared during treatment and the follow-up
period. We found a significant improvement in the Modified Ashworth Scale and in the Aid
Difficulty Scale. These findings suggested that Botulinum toxin A was a useful medication for
improving spastic muscles imbalance and secondary dynamic deformity in the neck and trunk
muscles as well as in the extremities which interfere with the ability of children with cerebral
palsy to go about their daily lives.

6 85-96, 2003.
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Posteromedial Release Surgery for Congenital Equinovarus Foot

Ichiro Kikkawa, M. D., et al.

Department of Orthopaedics, School of Medicine, Jichi Medical University

We report the results after posteromedial release (PMR) surgery for congenital equinovarus
foot. A total of 16 feet (involving 11 cases) underwent surgery between 1993 and 2005, and were
retrospectively reviewed at nmore than one year after the operation. The feet were classified
into two groups according to the operation received ; One group underwent release of talocal-
caneal joint(the Release Group), and included eleven feet. The other group underwent no
release of the talocalcaneal joint(the Non-release Group), according to the method of Kame-
shita, and included five feet. We compared the two groups with respect to the resultant
deformity, the range of motion in the ankle joint concerning the tibiotalar and tibiocalcaneal
angle, and the extent of horizontal deformed talus on lateral plain radiograph in dorsal and
plantar flexion. There were four feet with a resultant deformity in the Release Group, compared
with none in the Non-release Group. The Non-release Group also showed a better range of
motion in the ankle joint, than the Release Group. There were nine feet(81%) with a horizontal
deformed talus on plain radiograph in the Release Group, compared with none in the Non
release Group. These findings showed that PMR surgery without talocalcaneal release accord-
ing to the method of Kameshita achieved better clinical results than surgery with talocalcaneal
release.
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Review of the Results after Operative Treatment for Camptodactyly

Kousuke Iba, M. D, et al.
Department of Orthopaedic Surgery, Sapporo Medical University School of Medicine

We have reviewed the results from surgical treatment for camptodactyly. We retrospectively
studied 8 patients involving 27 digits. There were 7 males and 1 female. Their age at operation
ranged from 2 to 20 years, with a mean age of 8.5 years. The mean follow-up duration after
surgery was 3.5 years. Extension loss in the proximal interphalangeal (PIP)joint was examined
pre-and post-operatively. In addition, the results for the little finger were compared with the
results for other fingers. Pre-operative extension loss in the PIP joint was significantly im-
proved by surgical treatment : the mean extension of the PIP joint changed from 58.2° to 32.9".
Four (57%) of seven little fingers with camptodactyly had good or excellent results by surgical
procedure, whereas only one(8%) of twelve other fingers had good results. In camptodactyly in
the little fingers, the average loss in extension was improved from 53.6° to 24.3° after the
operative treatment. In camptodactyly in the other fingers, the average loss in extension was
improved from 60.8° to 37.9°. Thus, the results from surgical treatment for camptodactyly in
the little fingers were better than the results in the other fingers.
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Clinical Results after Conservative Treatment for
Congenital Metatarsus Adductus

Jiro Machida, M. D, et al.

Division of Orthopaedic Surgery, Kanagawa Children’s Medical Center

Congenital metatarsus adductus is a deformity of the foot with forefoot adduction and
without equines. The purpose of this study was to define the results after early conservative
treatment. We have retrospectively reviewed 124 feet, involving 70 patients, of congenital
metatarsus adductus treated conservatively. They were divided into two groups according to
the age at first visit. In the group with the first visit before 1 year old, 46 of 50 cases were
treated by finger splint fixation, and the rate of residual deformity was 6%. Whereas, in the
group with first visit after 1 year old, all 20 cases were treated by shoe insert, and the rate of
residual deformity was 35%. Finger splint fixation is an effective treatment for a baby before
3 months old. When not treated before walking, there have been some patients with residual
deformity even after several years of conservative treatment.
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HWHE T, ik, I IEEAREARE
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‘ Dynamic supination

(+) n=19 (=) n=34

AP TC angle 21.6°
LAT TC angle 26.3°
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Dynamic supination (+) Dynamic supination (—)
n=19 n=34
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NBEEFID 2D 36% 12 & 6 iz, X FRETHENET
I3 dynamic supination D78 fE L B IE DR IC =
BHONZ o720, BES 5 dynamic supina-
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RCEEE Er o/, BREZEITERNE LT
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Relapsed Clubfoot Treated Using the Ponseti Method

Motohiro Kitano, M. D., et al.
Department of Orthopaedic Surgery, National Hospital Organization Osaka National Hospital

Between June 1999 and June 2005, we have treated 95 congenital clubfeet of 73 patients using
the Ponseti method. Although the short-term results were relatively good, there were some
relapses in the early follow up. The purpose of this study was to investigate whether or not it
is possible to predict relapse before the patient starts walking.

Here we review 53 feet in 36 patients who were followed at least until they started wallking.
The mean age at most recent follow-up was 3 years and 2 months. After removing the last
casting, percutaneous Achilles tenotomy was performed in 38 feet (71.7%). All feet were well
corrected at the age of three or four months. Of the 53 clubfeet, there were 17 relapses, involving
13 patients. Eight feet were treated by open release surgery, four feet were treated by tibialis
anterior tendon transfer with or without Achilles tendon lengthening, and three feet were
treated by late tenotomy. The other two feet were treated by re-casting alone.

Relapses were not related to the age at first casting or to the number of casts required for
correction. The patients in whom percutaneous Achilles tenotomy was not done showed a
higher rate of relapse. Patients who were noncompliant with the brace, and patients who
showed dynamic supination before they walked, also showed a higher tendency to relapse.
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M 1.

alble

FHKICEEAL L T %, b ZIBRFARE X #35R. BB B BE L, Birig B
HIZE T % Salter & Harris HA O BimiFEG L BEHARESIES L D 2EmPL, $

HOZEIIR L T 5,

a itk (AR

b, i (G)

c I ZBRAERE X Bk 5 2~4 TR B BT

c. flitk (AR

2
x 1. MAFSEOREHAZMSITO®RSE a @ st b EN
Authors Year Age/sex Sports Act Type Authors | Year
Ergun M 2003 16/male basketball landing 2Bx2 SEmET | 2005
Takai S 2000 13/male basketball landing S-H II X2 dalls | 2005
Mosier SM 2000 15/male not reported landing A & IV B OB 1995
Mirly HL 1996 14/male running not reported | IIX2 FIEfREE | 1993
Inoue G 1991 16/male not reported taking off & | S-H I1x2 RREA—| 1992
]anding | F‘%—Bafé-aél;
Maar DC 1988 16/male basketball taking off & | HIX2 wAkrE | 1988
landing N

Wi f&| 1985
Henard DC 1983 15/male basketball lancling %2 »

¥ K| 1984
Ogden, Tross, and | 1980 14/male running (dash) not reported | 3A & 3B

. (1983~2005)

Murphy
Chritie and Dvonch 1980 14 & 16/male  not reported not reported x2
Shelton and Canale 1979 16/male not reported not reportecd | not reported (1935~2005)
Borch-Madsen 1954 17/male walking lancling M x2

B E : Bone mineral density i3 young adult

mean D 86%THYH, BEDKTE2ED.

&R | 2GR X REA T, HREAIES
FESEEAER & D 2L, FROCERAIL Tuare.
S oI AR OB RO 7z (K 1-a). £
RN LB A LB AT N B T AR 3 E § 5 Salter

& Harris

DB L, PAICEIIRL Tue (K 1-b). K
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FEBIE Ogden 2248 T, £ type-2 B, 7£ type-3 B
EEZ o, FRLRERIE B2 3 4HER
BFEIEITZED 7 (K 1-c)

FMAR | ARG PO BB, B2
HRELCEFEEINEENCRIA LR TD S
K-wire 2K 3 D4 KTREE L. REMHEEL DR
BEL7-B R, PACIRAL L7 & & TIEFEE S
Nighofotcs, BIMMICEER, BH % tension




Right knee Left knee
» extension 5°
u (lexion 140°

= extension 5
u [lexion 140°

3. itk 8 »m A H X #RiF & AT

band wiring I CREIE L 72. & 512, i DO AR
FRFINHE & RIATTENSAIM OB L T R iRAL %
B &nwk oz, M0 TchRES cREeEER
BRI TR ERHR T wiring #5982 MIZ 72 (K 2-a) . Z£fF
B EIAREGE CIIBE 2B L CEFRE SN
T, FBEEER 2 DRl T, 8
MATIZEEIE L, 2 2Pk tension band wiring T
BEE L7, & o wHAIREKC wiring THigE L 72
(B 2-b). EZREE 2, 3, 4 PEBBEITIXL T
K-wire TREM Y > = > 7 2 iifT L 72 (K 2-
c).

RS © MR 4 QB b & KRR Y 5a7G I % 5
AL, flifk 338 CPM iz C I EhIsaIR, firik 4 38
T tilt table 2 W C 1/3&f3 W E, MiR5BAT
1/2 B &, i 6 B TR E 2 Fia L /- ik
8»ABHD X &L, BREGEIREFTER I
<, WA EIEIL A & I {HE S, TRl 140°
TRIFENEIENSE SN, ADL FRICEfER < 4
HmLTWD (X3,

£ =

R B UL B U AR OKIBE BT IE, EEEOE W 10
mROBHICASN L LLBEAFLZAETHY,
Ogden 5 i3 2 BIGMRIBE D 2. 7% L ME L T
27 & S MAIRRICFAE L 7 R A2
L, FE2 OB LB »E D T, I 0H
1311 0 22 B, ZEFEEIE TR T 13~17TEDH
T, 16N 5 PIIBERE THo . ZERK
WANRATy b R—LE T = SRTEKLNS
Motz Fiz, BIE T, Watson-Jones 23 48lIl
BS5BFI0E RSB Thote, KIEOWE T 9 B

Type | Type 11 Type Il

4. Watson-Jones 5348

& @.s ;

! @

28
x
Ogden 7348 3

18BETH-o7(F1-a, bh).

R B HEL T S HE 4T D FERE 8B 13 15 BRIRF I FEAE
FEPEL® L, BEPPBLWENETRIET 5
ERE &N, HIRFHRPATHANIC Salter & Harris III
O BImFRIRENE 2 5 & EDRHITH 55,

— 91z BB RS ET AR O BB F K E WIR L,
10~11 R 23 ¢, BEEEAL B UL AR T 771058
BL, ©PINENCREEHEERICETE (b
HER, 13~15 5% & 21 2 OB BB B i
HefAL, HIRBEZPKRT 5. 2T 15~16
R E IR ILEAER & 0 FEE B & e %
FIR, 187 2 A W X REEEESEES T 5L &1
T3,

Watson-

LTw5(K4).

febor 1B, SREESHMMERT 2 2 EE S
BREiEnwb ox 18, FHfiEsEEim
WELTWEHD#IHE L L. Ly L Watson-
Jones S TIIHBFT R OBMRICOVWTERL T
Wiz Z £ 6, Ogden 51, Watson-Jones D
DEERZEL, BEEYRRLI-SEEH|REL T
W5 (5). Watson-Jones 2348 1 # O 24 EE & F
TRIDIF LA ER VLD % 1A, 2HEEEH »HK
WA L7z D% 1 B & L, Watson-Jones 7348
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6. BowersiZ L BFEAH =X A
1) BEEORHEE, 72 3&EHH S DIEEIZB VLT
KBRIOEE H3ZR0R U 7R Toi ) 72 [ I th 7 F 938
WieBE,

2) REBHMEE S N7 IREE Tk D 4aEh g 12 BRI
SRS EINC UG L 725 &
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FAICEIER L /b D F 3B & Lk, KNEHNI,
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5 N & B AR PASHIE B O BRI FRINESI I & %
ZEMEREN TS, Bowers?i3ID A H =X
LE2DIHTTHIAL T3 (XM6). © BriFED
BEHIRE, &L S DIREFICBWLT, KM
TARHHSERIR L 7RBET, 980 R R ah 1 F 3 f#us
72356, @ BEHEE & fL7- KRS TRRE O 1A EhRF
WRIRIUBR 2358 G L 7358 ThH 5. AfiE
BIcizsy —> %L &S ELTHREDBAAARIC
KR IU SR 2358 S 12 IHE L 7o R », 5 »id
FEoTERBWEINZ 2 2 EHTEF KIRIYSHE
BRERLIGRET, BAOSBRBHERME &
EzoNnb. ZOBRICABSEN, KEBEICHE
Zoelhkrls, ERREBEMSIELLIELZ
EMTEY, ZLRTBE DS EOE TS W 2~4 2
BEMEE L EEZ NS, ZORATIIEKE
BEOBLARINES h, 6558 E4E L5
HEMEIE W EE 2 5N 5, Bundsh ENRE
JeR #H7EF & 72 i3 RBRPU SRS O UFE M@ 72 &5 2
shs. Lal, KB HOIGEHZGT
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222-225, 1987

Mirly HL, Olix ML : Bilateral simultaneous
avulsion fractures of the tibial tubercle. Orth-
opedics 19 : 66-68, 1996
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sion. ] Pediatr Orthop 6 : 186-192, 1986.
Henard DC, Robert TB : Avulsion fractures
of the tihial tubercle in adolescents. A report

Joint Surg Am 62 A : 205-215, 1980

Shelton WR, Canale ST : Fractures of the
tibia through the proximal tibial epiphyseal
cartilage. J Bone Joint Surg 61-A :167-173,

of bilateral fractures and a review of the
literature. Clin Orthop Relat Res 177 : 182~
187, 1983.

W K, LHBRE, HFEREHZ AR
WZFERE U 7o BEAAL B IR ARG O 1 5. B
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WA, BN, 4 F HIREEET
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9) Watson-Jones R : Fractures and

FRCS, 1976.

HEEFHro 1B PE A
1996.

]

Simultaneous Bilateral Avulsion Fractures in the Tibial Tubercle

in an Adolescent : A Case Report

Hiroyuki Onuma, M. D., et al.
Department of Orthopedic Surgery, St. Marianna University School of Medicine,
Toyoko Hospital

We report to a case of a tibial tubercle avulsion fracture, in adolescents, which was sustained
during sports activities. This type of fracture is rare, with only about 150 cases were reported
worldwide. Of these, only 11 bilateral cases were reportecl abroad and eight bilateral cases in
Japan. Here we report a bilateral case of a 16-year-old boy. He tried turning at the touchline
in a dash during a class of physical exercises, and lost his balance. He sustained bilateral tibial
tubercle avulsion fractures.

In Ogden’s classification, the fracture in the right leg was type 2 B and in the left leg the
fracture was type 3 B. The patient was treated with open reduction and fixation, and the course
was uneventful with excellent results. As to the mechanism of the injury, we thought that a
compulsion of the knee flexion, and a sudden, strong contraction in the quadriceps femoral
muscle occurred before closing of the anatomically weak epiphyseal. Moreover, the bone
mineral density was low, ancl on endocrine examination, the testosterone level was also low. We
concluded that these findings suggested that an endogenous factor was a cause of this injury.

Joint
Injuries. 5th ed, vol.2, JN Wilson, Ch M,

10) IiAsE, FFEE, BN KiEe o EEEE
9 89-93,
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FrIAEARE W (5 RERZE 0 L F4lT % ffr L 72 1 41

BRAFEL BRI E
& B M E-HF N — BT L B BN B E &
B+ e
P2 D o - G

E B B2BETEORMBKRLE CHEEIZ aberrant muscle & Bb 2 A %R 2 BERE
AL Fili 2 fifTL 72 1 PIERERL 72 R 3ak, &R, AT X DA TR AIIEX L A2
DEG %Rz, 213 aberrant muscle DR & BEEAMZR « BRLTED - 55 5 BRAEG - 5
Ml 2 AT REGYIRR U, 585 1-2 LRI K-wire TREIE L 72, 7%k 4,8 C K-wire JRERSITHMAL 2.

iEL®Ic

FAHIREAE AR D & 721345 A3 FE~IEH
IhRKEwWHDEERESND., S0, GTHOK
HIREASE THA & b 72 WAR 38 R & BFATTE © B HFIES
D WS ERIC aberrant muscle & Bbi 3
AR %3R8 2 RERZE T LR M & ffT L 72 1 7
ERERLIDOTHRET 5.

fiE

B OHIIK LR

* I GRBOEE

RE - HAKE 2,542 g, 76 VB THA.
ETRLIVAETEREXREEGEDER#BH. 3
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1, 2 BRI 2@ D RN T TH —_vd v MKD
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Treatment of Foot Deformity Associated with Hemihypertrophy

Kazuki Kanazawa, M. D., et al.

Department of Orthopedic Surgery, Fukuoka University School of Medicine, Fukuoka, Japan

We report a rare case of foot deformity with aberrant muscle and hemihypertrophy in the
right lower extremity treated by surgery. The patient was a 3-year-old female infant. The
deformity of hemihypertophy in the right lower extremity and right foot was recognized at
birth. We performed total resection of the aberrant muscle and partial resection of the abductor
hallucis muscle, abuductor digiti minimi muscle, extensor digitorum brevis and intrerosseous
muscle. We performed internal fixation using K-wires for the 1 st and 2 nd toe web space. At
4 weeks postoperatively, we removec! the K-wire, and walking was permitted.
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% 1. Classification of congenital anomalies of X @
the FPL(Uchida. 1985) D I 5F, SHEEM, BREEZEL  KREHER
No. of reported A ORHIFENE RG] BERAEL 23 1484~
Grovps clinical cases 1485, 1976

Without hypoplasia of thenar muscles 2) MEF #h, RTEAM SIUER : REEEL
Absence 3 RIEFB b L-EEO1LH. BEAE 29:

Anomalous connection 10 1574-1576, 1978
Anomalous insertion 4 3) Miura T : Congenital anomaly of the thumb
With hypoplasia of thenar muscles Unusual bifurcation of the flexor pollicis
Absenc? . ? longus and its unusual insertion. J] Hand Surg

Malposition 7 61 613-615, 1981
4) JAMFEN, BREGERE, BHERE»  KREBIERE
E25N50DT, BRERBOYEOL TR, —it KB EELE I ROEITEED 1 H. EE

T 5 G : A f+ 31:1307-1309, 1996

B R R S R el 5) Uchida M, KojimaT, Sakurai N : Congenital

FE®

FPL O RE 5RO RHIBERA AT H 1 L D
BHEIPEfiofEiEEL> 2 L, izl izl
== My al

absence of flexor pollicis longus without
hypoplasia of thenar muscle. J Plastic and
Reconstructive Surg 75 : 413-416, 1985.

Dysfunction in Active Flexion in the Bilateral Thumb IP Joints due to
Congenital Difference in the Flexor Pollicis Longus

Kenso Kozuki, M. D, et al.
Department of Orthopedic Surgery, Aidu Chuo Hospital

We report a case of dysfunction in active flexion in the bilateral thumb IP joints due to
congenital difference in FPL.

The case is of a 4-year-old girl who was referred to our hospital with the chief complaint of
not being able to flex her IP joints of the bilateral thumbs which was first noticed at about 3
years old.

During surgery we found the FPL was bifurcated unusually at the proximal portion of the
carpal tunnel. One branch had a normal course, and when pulled proximally, the IP joint of the
thumb flexed. When both branches were pulled together, the IP joint did not flex, owing to
another abnormal branch which was inserted at the fascia of the thenar muscle and which
interfered with the FPL tendon moving proximally. After severance of the abnormal branch, we
pulled the FPL proximally, and the IP joint flexed. Findings in both hands were similar.

She returned to our clinic for the first time at 19 years after the operation. We found she was
unable to flex the IP joints of the thumbs. However, she was able to perform numerous precisien
activities, and there were no any inconvenience in ADL.

For treatment, resection of the abnormally bifurcated tendon with abnormal insertion failed
to obtain satisfactory active mobility. Findings suggested that some tendon transfer to the FPL
during the first surgery could be indicated.
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Centralization of the Ankle for Club Foot in Tibial Hemimelia

Toshio Fujii, M. D, et al.
Department of Orthopaedic Surgery, Fukuoka Children’s Hospital

For the treatment of severe club foot in tibial hemimelia, many reports in the past have
supported early amputation. However, recent advances in leg lengthening techniques have now
opened the possibility of limb preserving treatment combined with reconstruction of the foot.
Here, we report eleven severe club feet in tibial hemimelia, involving eight children in seven
feet, there was complete absence of the tibia, and in the other four there was partial absence.
Their ages at the time of surgery ranged from 5 months to 5 years and eleven months. At the
time of the most recent follow-up, their ages ranged from 3 years to 23 years.

After a radical release of the foot, we put the distal end of fibula into calcaneus in a slight
equinus position. We then shortened two fibulae at the diaphysis to decrease excessive tension
in the nerves and vessels. We preserved the distal epiphysis of the fibula, expecting good
longitudinal growth in the fibula after surgery. Leg lengthening was then performed throughout
childhood.

At the most recent follow-up, all the feet except one showed a well-aligned slight equinus
position and tolerated full-weight bearing. All the children could walk without any brace at
home. In conclusion, our reconstruction of the foot in tibial hemimelia was acceptable for limb
preserving treatment in these young children.
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Cloacal Exstrophy : Report of Two Cases

Hisanori Ohura, M. D., et al.

Department of Orthopaedic Surgery, Hokkaido University School of Medicine

Cloacal exstrophy (CE)is a condition offailure in midline union of the abdominal wall
muscles, bladder, urethra, and pelvic ring. Here we report our treatment of two patients with
CE. In Case 1, the pubis was closed anteriorly using tape fixation. In Case 2, posterior pelvic
osteotomy was performed, and tape was used around the superior pubic ramus to close the
pubis. There is a known high incidence of complications in CE, and there is no definite
orthopedic indication for pelvic osteotomy. Preoperative planning was concluded to be impor-

tant for the successful treatment of CE.
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Valgus Slipped Capital-Femoral Epiphysis :
A Rare Case Report of Bilateral SCFE

Daisuke Hatsushika, M. D., et al.
Department of Orthopaedic Surgery, Doai Memorial Hospital

We report a rare case of the bilateral slipped capital-femoral epiphysis (SCFE) in which one
was valgus and the other was not.

An 11-year-old girl visited our clinic with a 6-month history of insiclious onset of the left hip
pain without trauma.

Radiographs of the hip revealed a valgus SCFE in the left hip. [Head-shaft-angle (HSA) :
right 150 degrees, left 195. posterior-tilt-angle(PTA) : left 45] Proximal femoral osteotomy
was performed on the left hip. At 12 months later, she could return to play volleyball.

Then 15 years old, she suffered slight pain in her right hip again without trauma Radiographs
revealed a remarkable SCFE which was not valgus. (IHISA : 140, PTA : 50) In situ pinning of the
right slipped capital epiphysis was performed. At 18-months later, she could return to sports
activities.

There has been only one other reported case in the literature of bilateral SCFE in which one
was valgus, and the other was not. Here we present this rare case in detail with discussion about
the difference in the way of slipping in the bilateral hips.
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]
A Case Report : Slipped Capital Femoral Epiphysis with Dysplasia
Epiphysealis Hemimelica

Yoshiya Arishima, M. D,, et al.
Department of Orthopaedic Surgery, Kagoshima Graduate School of Medical

and Dental Sciences

Dysplasia epiphysealis hemimelica is a developmental disorder, in which there is an osteocar-
tilaginous outgrowth of one or more epiphyses. We have treated an 8-year-old boy who was
diagnosed with DEH when he was 1 year old. When he was 3 years old, his affected knee showed
severe valgus deformity, so we performed corrective varus osteotoniy. The femorotibial angle
was improved from 150° before surgery to 170" after surgery. At one year and 3 months after
surgery, he presented ipsilateral hip pain and an x-ray showed slipped capital femoral epi-
physis. In-situ pinning was performed to achieve epiphysial arrest, but DEH in the proximal
tibia progressed and the knee valgus deformity has recurred, so further treatment may be
needed in the future. This case was young to suffer slipped capital femoral epiphysis. He
showed no obesity and no internal secretion disorders, and the etiology remains unclear.
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Injury to the Iliopsoas Muscle in Young Athletes : Two Cases Report

Yu Aoki, M. D, et al.
Department of Orthopaedic Surgery, Iwate Medical University

Injury to the iliopsoas muscle in young athletes is comparatively rare. Here we report two
cases ; one involving lesser trochanter separation in the epiphysis, the other iliopsoas muscle
hematoma.

Case One of lesser trochanter separation in the epiphysis occurred in a 14 year-old-male
hurdle athlete, sustained with trauma during a competition. Synostosis was achieved after
provided in about 9 weeks, and he could return to competitive athletics after about 14 weeks.

Case Two of iliopsoas muscle hematoma involving left coxalgia and hypogastrium pain
occurred in a 17 year-old-male, ski jumper during a back-flip. At the time of the initial
diagnosis, the hip was in a flexural position with a dilatation limit. Hematoma was recognized
in the left iliopsoas muscle on MRI. After hospitalization, his symptoms were reduced, but there
was no relief from pain, so he underwent surgical hematoma extraction.

Lesser trochanter separation in the epiphysis is an extremely rare disorder, but it is assumed
that prognosis is good with conservative treatment. On the other hand, iliopsoas muscle
hematoma sometimes needs surgical hematoma removal in order to reduce pain symptoms.
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MERYRAE S22 LTI DREILER S
BRGuE<, BinfRRHABc O TERRE
MELRTVWEEZ S Segal 67 RIIR &I AL
EBEEL®FFT 572912, smooth pin 2 & 2EE
EHEREL TWwa S, 8x b LATE D RIskROE R
%, smooth pin Z{#HHL T & 7z,

SEIOFEFFD ATD Zhic BT, MEZE
e ol % MBI FERO L TRD 7z
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6. PTA & B IRHRORASH
(O BFHREE2RD1H, OIXERER
Z RO 72 l)

(=)

BRRERRETORE

(=) (+)
LERARRETORE

(+)

TORE

2, PTADEEICEBE LB < (p<0.05),

smooth pin & K 2NEEIETBMN TH-7- L Bb
N7z (K4). 7z, pin OFFLFOEHHE LR ¢
otz LT, PJR»#EIML PPR 234 L 72

{71% 15 BA&IH 6 BN FR & (B 5), Nz TFHHHY
WA pinning 21T 72 6 BITH FMTICHES B
IR DA Bbnflidkem o7z, 2hoe kb,
smooth pin Z W7z 9 RDEX T 2 NEIE I
BIERIOT LIRRETH D, TR BLEUKE
REH TOREORESIJRLZMRNEEZ 5N
e,

REKREET XD EEFICL, RFHOTF
B5) pinning #2172 »ELICOW T HRELDER

NOIED, RIHUIOFEBEET XD EEI 12. 5% 2%
W2, EIIRERMED S NDAEE 40%TRE IR
RSN TV S DS, Kumm &3 SEER MR
BE O FHFNEROLEE Rz, SEEL H
BRERL7ERI 2 b, FMITXDEDME 4 » Ak
WEORHDSFAE L T D, T LA 6 Flo R HIF
FEHNE T LT RIFH D FFAH pinning %17 - 7z,
Lo L, WEZEHHEZ EE L, FHHM pinning 1&
fTo> Twizws. Johnson 52 RAHH b FAET 2
fERMEDOE —EBOFEFNZDAITIRE L LT
% WwihicE &, Lorder 9% < ko2, A
B9 ~D fE & R2WT L7BRII, FRICRVIO 2 /)
WIAARID X g s T NETHA D,
KEBEEI RDIEDOEBORRAIL, %< DER
MO STED, BLOBEMNRREIC X MM
L7 RIRE®IC, @B 25 Aaf8rn»D,
ZOFBRENAKREwRSTADE L EEZ 6N
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TWwa, SRIOENESVimoiZ 8 bH 5,
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HTCTOBREZRDIFITHZ. LoLians
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FEHO7: DBV T OEBIMERE L T2 B,

HRE L THREL T3,

B ImiR OV PR RIZ 39.2 1 H, R %2R
D72 h o T GIOFEIPAFEIAR X 32.0 » HTH -
7o, ZnSDHMIAS »LMABERFE DL » o7

FRIZ 22  BLABRIZEAE L T 72 (K 8). fERI 6 48
ZITholz &k D1Z, RiEL S OREIBRKEH
OFASEMAISE VLS O, D% D RIED SR
2 FTOWMBELENE, BHEKEREET
DEEDFRICEFZ—DODODRKERZBERTH S
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SHLEFEER, KBREBETXDECTT 5
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FHEEDONRBIEME £ L T D smooth pin D3 3) Kumm DA, Schmidt ], Eisenburger SH et

S OB ERI Lz ERS al > Prophylactic dynamic screw fixation of
the asymptomatic hip in slipped capital
F&o femoral epiphysis. J Pediatr Orthop 16 :

249-253, 1996.
1) smooth pin iz £ % pinning % 175 7z KR 4) Laplaza FJ, Burke SW : Epiphyseal growth
BT NDAED 13§ 15 BT %= s L /2. after pinning slipped capital femoral epi-
2) #iHLT~D OEL BRI <. 15 physis. J Pediatr Orthop 15 : 357-361, 1995.

5) Loder RT, Aronson DD, Greenfield ML : The

BASAh O 6 BISAC, ¥~ D 23RAEL 7 R BT epidemiology of bilateral slipped capital
TOBERE %R, smooth pin |3 BRI EOHEE femoral epiphysis. ] Bone Joint Surg 75 A :
BB ATRE R NELEATE & Bb e 1141-1147, 1993,

3) TROPBELFHERESECEREST 2h 6) WA H, KHE E EF g KEET

N D FEWZR 3 % Smooth pin 2 & % pinning @
EPRARE. H/NESEE 7:175-80, 1998,
7) Segal LS, Davidson RS, Robert WW et al :

Aoid, —DODBERD S DFEIRHETH 57

Xk Growth disturbances of the proximal femur
1) Fish JB : Cuneform osteotomy of the femoral after pinning of juvenile slipped capital
neck in the treatment of slipped capital femoral epiphysis. J Pediatr Orthop 11:
femoral epiphysis. ] Bone Joint Surg 66- 631-637, 1991.
A 1 1153-1168, 1984. 8) IR &, FHE4, NHZEHEIZ, @ KEEFE
2) Johnson CE II, Hernandez AA : Prophylactic TARDEERT AE = o= ke
pinning in upper slipped capital femoral epi- FEREIZDWT—, Hip Joint 18 : 252-255,
physis. Orthopedics 7 : 1502-1507, 1984. 1992,

Epiphyseal Growth of the Femur after Surgery Using a Smooth Pin
for Slipped Capital Femoral Epiphysis

Tomohiko Onodera, M. D., et al.

Department Critical Care Medicine, Iwate Medical University

In situ pinning of the femoral head is a commonly used treatment method for mild or
moderate slipped capital femoral epiphysis. However, premature closure of the capital femoral
physis after pin fixation can cause growth disturbance in the proximal femur. To help prevent
such a problem, we have used a smooth pin as an internal fixation device. Fifteen hips in 13
patients(mean age 11.5 years) with slipped capital femoral epiphysis have been treated using a
smooth pin, and are retrospectively investigated have to determine the amount of epiphyseal
growth after pinning. Evidence of epiphyseal growth was seen in 6 hips treated using a smooth
pin, and these showed no premature closure in the capital epiphyseal plate. It was difficult to
know whether the hip continued to grow after surgery from only one factor, as epiphyseal
growth is inextricably linked with various factors.
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Aty L2 © o0 B BRI A R D CT R iR oD AR

BREE VALY 7 — v a3 bR

& N &

M-k B R B-= W E W
B 22 B 51 SRKFEL BRI B AE
B E B B M B O

E B MMMERRE (cerebral palsy ; CP) TOHESEND & SO ER 27§ 2 BT, KA
19 38 B At & L (B 9.4 7&%), ~vT AfF7R £ T CT,
MRI#REEL 72 22 B (F¥ 6.6 7%) OEEE 22 B & WRRE s Lic. BEAPRE TCOMMHE T, KB

(GM), #THE(S), KIEMIEERM (TFL), WEHEME (P) 0mE: NEBERE & DR 2K, It

BARET L 72, CP B GM, S, TFL/P [ERi3 45 38.2% (MIREE57.2%),4.3%(3.8%),4.9% (5.7%)
ThHH, GM/P LLEIINBEE L D EEI/NE S, TFL TRAEBEZE IR0 - 1o, FITAHERED GM/
P LEERIE Y 42 1% THITRRERED 36 4% ITIENBEICAKE <, S, TFL CREEE IR o7,
HRIETAS 13 AR MERRE & TEI D720 FE L CEHL T 58, HEAEMHIZERL Tvn I L2 CP

TOFHERDbN S,

XL oI

B4 iR (cerebral palsy ; CP) Tid, 13 & &M
ZH (scissors leg posture) <0 4> H3 A Aii (crouch-
ing posture) %% L2k & L % BB e 2T o8I
Biaonsd hs0ERIHXESICEHKT
ptEOwPE R EES  LELSEMENMEL B
DOHBED MR R TE2 OFREIWC/ER L THIR
LTL<2bDLBbhz MEYIARREZET
28 0% {1 2 DLL EOREET & & 72 < L BEEIARRE
ThHY, BERRTHENEZETIE T30
—FEiRF chHh B L RIEELI:. LaLl, Zh
F CHBHIR L LR ORAER H 5\ T REH
RERIZOLTORTILTLLEdRwn. K
WO B CP RBEET RBRRS 1 3 1 % HBAATAS
LHEEBORRNERETHMT 2L THS.

MZR EHE

FMEITICHIz> TEBE CT 2HREL 2
KRBT 19 5 38 Bt 2R & L 72 (CP ). BFIX 12
5l 24 R, Z2F13 7 151 14 B¢, S PEMIARE S 16 51,
BB RED 3 B Ch - 7. MAESRES 54
v 27 L (GMFCS) TOBBENL XL TDH
HOTIZ I M34, 11424, MH14, VA0
%, VHB3&ThYH, L1, 1, LOHTH
REREDS 6 4, IV, VOSITREER S 13 2 Th o Tz,
CTHRERERIT 4~17 % FHIERHI 4R (+
3.9 ChHo . BREHRMAER OB TCT %
72 MRIRE L 72 CP LA D EEF 2250w b
W2 [ 22 P A IR L7, IREDOAR
Foov T A9 18 BAEA, SE R 1 BAEN, SRE 1
A, HitERERERTA 2 BEICH D, BHEIR 1741

Key words : cerebral palsy (B4MEHEE), gluteus maximus(KEEAS), tensor fascie latae (KIRASAEIRAS), sartorius (%

Ti#), CT cross-sectional area(CT A#H#f)
RS T T 931-8517

2 TR IBFE3IHAIH
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X1

=2 »

GM/P S/P TFL/P

17 FAH, 213 5 B 5 BEICh - 7z, IRIHFOR
ERFFERIE 2~11 4%, FY6.6+2. 4K Tho 72
CP#Cix2ple8R CT RELEE L v, M
DT FIh RER & 18 2 AR & FHANC v 72
STHRFETIECT £ 7213 MRI(T 1585 T D[
BRI DT G2 SHANCEEA L 7. I CcoOX
B (GM), #& LA (S), RRRAFIKERAS (TFL) 38 &
UNB#EP) OEME#EE 7Y 74 —Y 7 b
lenaraf 200.x1s 2 K D K7z, % L TEFHK K
ENBBREET L OLEL KD, HBRRE L7z,
eI I t ME R R L 72,

B R

xR EE T O KB (GM) M 13 2 IR o
8.73cm?» 5 11 KIBD 28 27T ecm*iZ B XU, &L
(S) TiREFNZN0.37~2.13 cm?, KERAS KR
# (TFL) T 1x 0.53~3.85cm? M B #& M T
17.86~45.10 cm2 CH > 72, WBHEHEOBHB LV
WE- SR/ & T ZAEAZ R, Fil
@< g5 OonEBIEMmL, £ hzhoMEE
2% 0.767, 0.738, 0.777, 0.812 Th-o7z, &
HONEBEEmFLZEZ, GM T2 57.2+7.6%,
STix3.8+0.8, TFL Tix5.7+1.7 Ch oz,
B E D NEBIELLE L ER & OMBEIEDL 5 2
(FH R R % : GM=0.434, S=0.370, TFL=
0.552). %7z, BLMTOEMONEBIEOHTE
HWEERF LI L Z2FEEZRIRD SN o
7z,

RiZ, CP¥EMBHETOEMONBBRERE
R E B RET L 72, CP B KB AhmifE HE 2R 1k
£ 38.2+10.5% C 3 B BE(57.2£7.6%) W Lt
N, FHEHNCEEIC/NNE L (p<0.001), —A, #&

BT, KBRS o W& i ke
HE(x 1 p<0.001)

B 5478

50
40
30

Tt RB R A TRE L I TR | D
KRG, BT, KMAMEGD | 10
NBEBHELLER (% - p=0.0211) 0

GM/P S/P TFL/P

B IESITE

TAFCIE 4.3+1.0% GFREE 3.8+0.8%) T, KR
AR Tk 4.941.5% CHIRRES 7+1.7%) T
SR L ORICIZEEEZRRD -7 (K1).
7 CPIRD> 5 GMFCS LA, II, I
S N B HITAIRERE 6 Il COKRBA DT HINE
BEERILERIL 42.1+4.5% T, HITAIHER
IV, V)13 2DF36.4+12.0% & D EEICK
& o7z(p=0.0211). —7, I, KRAHER
OB BRER R ILE CIISITAIRERE & BHITRE
HEOMIIFEEEZR Z» -7z (K 2).

(L~

fE Bl

FEGI1(K3) -6k ZME EMEWEKET
GMFCS Tla v _NVIVT H o7z, CT ki it
FRFEHTHY, REBAE Y KT EHTHE
TRET 2 ENTER. HITRITEETH - 72h
KRB OFEIHBAIRF T > 7o, IREERZI
Mg, B, o R OB AR SEIREE o
Y hOo—-VFHEMITL, EhRIIEEITY,
fiT: 8 A TRNEBHITUAIRE L e 572 (LR L
IID) .

FEGI 2(K 4) 17 1%, Bk, EEPEVURRE C %
PEETEARFI L T 72728, 16 mkhric Ao R BA R I
I RAGAT, 22 KRR BRI B Y] 0 fiT 8 & I,
R D BER A BRI 7 > b o — L FAiT % i
TL:. SREFAILZ-0RMH%1IES5 28D CT
TH2%., GMFCS TlEL )WV TEIRY ®HETH
D, ADL I32NBIDIRETH 2.

fEGI 3(K5) © AT A9KE, 8% B K5
IARBEERFEED S5 1 2 B OFZ RO MRI
RThsb. BEIOKERE, &I, KRR
DL DBBENT LERFEFHL T 5.
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3. fEMIL 6%, i KR 5 FEMI3 8 Rk B A

GMFCS IV 4. fEFI2 D177, Bk EEN o o nEpEE
GM/P=7i 46.5%, % 54.6%. S/P=4 A, (BHEES X :;ﬁj;ﬁ@ﬁifgg
4.0%, %£3.0%. TFL/P=4 4.4%, k& GM/P=1414.2%, %17.8%. S/ GM/%“E 39 4%, %k
3 79% P=%4.1%, %£6.6%. TFL/P="% - Ll

53.5%. S/P=#3.5%, %

4.4%, K 4.7%

£ =

FARS 13 Bt FRJEL I 8\ T D EEFRITTSE € CP
TRREEBRREZTIHRE, BRNIVLIER
M- HEIMEE S RHRED 2 DEH1NTEH
e 5 EEELE. BIHEENLARN) YT RED
LT, TSI REFICESE T 2540
HAHERFTH Y, BHFIPERHEPAEG 5 E0—H
HifA T, EIHIL T2 RS L 2ENA
ThHY, WHlEBFL T B0 OZERICES
5. Z0FZIIKEDORMERE T 2 B4
BEROP SRV LI b DTHD, ZOH
REMER T RRRLENES» S bRAS L TV
5. k7, ZDFEZH %R & E IR I HEEE
T2 ETEERMGIL, fiTEROESRE TR
HifRC o 2B N 2WRIE T 2 RIF 1 - Iiafk
(BRABERRGZEME 2 >~ 0 — )V Fili orth-
opedic selective spasticity control surgery ,
OSSCS) M FE sz, ZDAHIETORMEREISHE
BODBETRELITbNTEY, FL VLMK
EREILOREITH Y,

RGP IFRIE (2 36V % BABAEIIAR & S BERIAR O RER
BB WL ZE RO W TIREY L 725m 03 4
ads, 1924 £ Silfverskiold” i3 HEAEIR & —
FEEAR D MBI F AR e R L, RBRIERS O RIHE
PHIFEOZMIC BN R LD 7 R b PRI &
t I ABOEMDOER TS dorsi-flexion of
the ankle with the knee extension or knee
flexion A% EER BN L T2 - HITENEDS
LRAMTAAIC R bz & 0 SLRIES S E D, K
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3.5%. TFL/P=H17.9%, &
8.5%

HREDOFITTORE Y -3 HET 2L LT
W3, 25 LREEH Y — > L RO O
7oz, ZBAEIE & —BAEE & L CRAT T B FHiT
FEMREL WS, Bz, BHER OPIR ERE
PHICRAT T B HEDRNLR MY v 7 2B EE
> S RBRE O/NEFEMEICBITT 2 HEE1T-
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TOFEIT 72>,

MEBEMOFAIAE L L THRAREBIIBWLT
CT, MRI b T&E TE D, MEDFHED T
A, RRBAEREE € DK BRIUTARS 72 £ O i
PRITET 5 H DML ROk K
ERMET AL TEY, HERCLVHOR
SOWDRTD 208, FHFRHERS B AT H
DD MV IEIRFINA TR EEINTWS,
Fie, RHEMRIC L 2 EM» R REBT 2
DI TR EFRBRICBI2MENHCTHS LE3NT
BY, 2ORERE L TERADEDLD HRELEX
nTws, 40, EAOEEDLEELKERT
B HFHAIL 72D, BRI LA O R BA EiT R f8
(XIBEE) CO CT ® MRI CRIBBE LG T
MEEHERE T 2 2 ed v L, NEERERE
ME 25T 2 BB H o7 b TH D, KB
G BEROANTE®ZRE,» S IIE, BEOIMED, S
Rz, KEEFEREZ, HEIIARRAIEDSMIER
TIBRBRWHICRD, B IAREORHHEEIC >
WTEHY, BEEOMERE L COERABHD .
fe TR LRIl BB &2 2 b BREHmEMEIC
SO sME, NERICER 2. KR



ISR b LRI E D & 2 2 0 BRI 0 IR
BOIMUFEICO &, BROBAIC X D KEROS e
Whew @ < ZBsifCch 5. KRB, 8L K
TR A W ek i1 % [RIRF I FHAI 3 2 1 I3 BB Frh R & %
HEaWm S wmYI L T L7, £72, B L DOXET
ZERPIBED 7. AR DHETORI L1
78, Hz I BBREMEMTER & SBHEROLE
A L7, NEBREEARCIBLENHD, F
BRI ONLZTFOAMIKE L i 2EMICH
2758, B L EFHICEAL TWwa 2 ENS
, BLREITOEH/ NEBEHRCIFEENA
SNEDoTDT, ZOETHRILI,

SRIOFERN» S, TIEIMEE b > L HEHHO
FEmoE L, —HLMEENC RIERTILRES)
75 (R EN(E 15 2 —BEFIA CIIBHEN A 5
NigwZ EMNCP CORHBEWZS. 2L T, H1T
AT RE A PE R LR CII BT ARE T H - 7o R tb~
KEFHDBEFEN Ve hoT-Z L» s, CPIZBWL
TOMENH ORI ERORRITE—ch
WP DR ERRE & B 208, HITRILALAIFR
BandruwicoOFERALKREZRRE L TEZ
o s, F7:, BIM, KERBEERD % ED%H
HifEmETRL T holcZ Eid, ZThed
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Survey of the Cross-sectional Areas of the Pelvic Muscles
in Children with Cerebral Palsy

Tadao Nomura, M. D, et al.

Department of Pediatric Orthopedic Surgery, IKoshi Rehabilitation Hospital

The purpose of this study was to define the morphological differences between mono-and
multi-articular musclature in cerebral palsy (CP)by the means of computerized tomographic
scanning. 19 patients, 38 hips with CP were studied as the subjects, and 22 patients, 22 hips with
non-CP hip diseases as the control group. The areas of the gluteus maximus (GM), sartorius(S),
and tensor fascia lata (TFL) muscles were measured in cross-section at the plain of center of the
hip joint, and the ratio of each muscle to the inner pelvic space (P)was calculated. In CP, the
ratio of GM/P was 38.2% (control group 57.2%), S/P was 4.3%(3.8%), and TFL/P was 4.9%
(5.7%). The GM/P ratio in CP was significantly smaller than in the non-CP control group. The
GM/P of walkers in the CP group was 42.1%, which is significantly higher than the 36.4% in
the control group. The atrophy in GM, which is a mono-articular muscle, could be due to
paralysis or immobility. On the contrary, S and TFL, which are multi-articular muscles,
showed no atrophy, probably due to their spasticity. These results suggested that there were
functional differences between mono-and multi-articular muscles.
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RV ) X ABRBANT L B IGFEEER

FHRLHEEE 2 0 = — PR R

FoB A xR IF

#em o Hom - |

T B BAREHOAMBLRBROBEIZEIC L2 EAEY 2R T/NRMERERBE ICNML T,
ARRY Y X 2 FRWH (BTX-A) W & BEEXITo 7. fRIE 2005 F 5 H & T, EBRREDN
#£%BMIZ BTX-A OS5 % ZI 7 MEREEED S b, 20RKMTH-o7 6 HlTH2. VRIS
FWIE 4~17 3%, B ESEEGE 1~3 [, 1 FOSEIL 30~100 HAL (¥ 71 L) Th- 7. BTX-
ABES®RICE, 2EMNTHFEROETLERBOUEN AN, BRI PTko7] [BE0
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MR 1L, XD FEEITHRRZE B D < EFhB
JULRADREZRTHEETHY, BRELRHRER
DB Z OXRENBEE L K> Tw5b, BER
FRICE DA U 2 BB O RARE 13, BE
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EXIRIE, 2005 F 5 A & T2, FEOSHESR
Hi o Nk ORHIBEEROREZHHE L T
AREFNOVESFC & 2GR EIT 572, 20 AR OR
HREEE L Lz, EfETZ 6 HI(B4, Z2)T,
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Botulinum Toxin Injection for Truncal Dystonia in Cerebral Palsy

Hironori Ito, M. D., et al.
Department of Orthopaedic Surgery, Central Hospital, Aichi Prefectural Colony

Six patients with cerebral palsy and an abnormal posture(spastic truncal dystonia)with
torticollis and kyphoscoliosis were treated with botulinum type A toxin(BTX-A). The age of
first treatment was 4-17 years. The dosage of BTX-A was 30-100 U(mean 71 U). After BTX-
A injection, the tightness of paravertebral muscles weakened, and posture was improved in all
patients. Parents were satisfied that the changes allowed them to be held easily, and voluntary
movements by the child became easier. It was difficult to evaluate these changes in attitude in
cerebral palsy using a Tsui score. The remarkable effect continued for only around 1 month.
The injection of BTX-A was useful for improvement in abnormal posture in cerebral palsy.
However, the indication for BTX-A needs to be determined, and results further investigated.
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Natural History of Scoliosis in Severely Disabled Children

Kazuhito Hiratsuka, M. D., et al.

Department of Orthopedic Surgery, Yokohama Rehab Center

We report a retrospective study of scoliosis in severely disabled children mainly with cerebral
palsy. We have reviewed the roentogenological results in 131 children attending our clinic from
1990 to 2003. By viewing the tonus of the paravertebral muscles, patients were classified into
two groups. In the High-Tonus Group(HTG), including 38 patients, 31 children had scoliosis of
more than 10 degrees. On the other hand, in the Low-Tonus Group(LTG), 59 of the 93 patients
had scoliosis. In those patients older than 15 years at most recent follow up, the Cobb angle was
71.4%38.4"in HTG, and 43.1+24.9" in LTG(p<0.05). 57 of the 131 patients had pelvic tilt. In
children who had pelvic tilt as well as high-tonic paravertebral muscles, the scoliosis tended to
begin earlier and to progress more rapidly.
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Abstract

Trochleal Necrosis leading to a Free Body discovered at Seven Years
after a Fracture in the Distal Humerus : A Case Report

Masato Aratake, M. D., et al.

Department of Orthopaedic Surgery, Yokohama City University School of Medicine

We present the case of a 16-year-old boy presenting pain and restriction in motion of the left
elbow after being tackled during Rugby football.

At 7 years earlier, the left elbow had been injured by a fall with the elbow flexed. The
supracondylar fracture was treated with percutaneous pinning, at another hospital, and at three
months after that injury, he visited our hospital with chief complaints of paresthsia and muscle
weaknes in the left hand. Conservative treatment was then performed and the neurological
disorders gradually improved.

On examination after the trauma during Rugby football, X-ray findings showed a free body
impinging on the elbow joint. T 1 and T 2 MRI imaging showed a low signal intensity inside the
free body. After excision of the free body, the pain was immediately relieved and the arc of
motion of the left elbow was improved. He has now returned to playing Rugby at 4 months after
the excision. The cause of the free body was concluded to be attributed to trochleal necrosis and
to the subsequent epiphysial cartilage defect.
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Long-term Outcome from Treatment for Lumbar Posterior
Endplate Lesion in Young Athletes

Kosaku Higashino, M. D, et al.
Departments of Orthopedics, Institute of Health Biosciences, University of

Tokushima Graduate School

Dislocation of the posterior rim of the lumbar apophyseal ring causing a posterior endplate
lesion, sometimes occurs in young athletes aged less than 18 years. The purpose of this study
was to clarify the long-term outcomes of in athletes with this lesion, who were treated either
conservatively or surgically. We investigated 14 patients who have heen followed for at least
for 6 years. Their mean age at the first visit was 14.5 years, the mean duration of follow-up
was 12.9 years, and the mean age at the final follow-up were 27.4 years. Eight patients were
treated conservatively, and 6 patients underwent surgical removal of the dislocated fragment.
Clinical assessment for low back pain at the final follow-up was evaluated using the Roland-
Morris low-back pain and disability questionnaire (RDQ). The lesions were located at the
caudal rim at L 4 in 5 patients, at the cranial rim of L 5 in another 4 patients, and at the caudal
rim of L 5 in the other 5 patients. The incidence of a fracture in the inferior rim was two times
that in the superior rim. The mean RDQ score in the conservatively-treated group was
0.14(range from 0 to 1), and in the surgically-treated group was 2.3(range from 0 to 7). The
bony fragment in the conservatively-treated group was examined at the final follow-up, and it
was found that the fragment was not ahsorbed and had caused spinal canal stenosis. Although
these bony fragments were not absorbed in the conservatively-treated group . the patients were
asymptomatic. The surgical outcome was mostly acceptable, except in one patient who had
instability after the surgery.
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Treatment of Congenital Clubfoot using the Ponseti Method

Masahide Ikema, M. D., et al.

Department of Orthopaedic Surgery, Japanese Red Cross Sendai Hospital

We have reviewed the short-term results from using the Ponseti method for congenital
clubfoot.

Between March 2003 and April 2005, 10 consecutive children (all male) with 15 idiopathic
clubfeet were treated in our institution. The manipulation and plaster cast application was
performed once a week until the foot achieved 70-degree abduction. Tendoachilles tenotomy
was indicated when the tibio-calcaneal angle was 75 degrees or more. The plaster cast was
applied for 3 weeks after tenotomy, and the correction was maintained using an abduction
brace.

The target abduction was achieved by 4 to 9 casts. Tendoachilles tenotomy was subsequently
performed in 11 feet. Satisfactory correction of the clubfoot was obtained in all feet at the time
of the brace application. There was relapse in 8 feet at the latest follow-up. Those feet with
inadequate abduction using a brace and those not undergoing tenotomy showed higher rates of
relapse.
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Abstract

I

The Characteristics of the Orthopaedic Patients Seen in a
Pediatric Emergency Room

Akiko Nagaoka, M. D., et al.
Department of Orthopaedic Surgery, Fujisawa City Hospital

We report the characteristics of the orthopaedic pediatric patients seen in an emergency
room (ER). Our pediatric ER is the main regional unit in the Syonan East Region of Kanagawa
Prefecture. At first, a pediatrician examines each child, and specialists from other departments
are then consulted if needed. A total of 28,774 children were seen in the pediatric ER, from April
2003 to March 2005.

Of these, there were 1,169 orthopaedic patients, consisting of 685 boys and 484 girls. The in
mean age was 5.0 years. The diagnosis was a bruise or sprain in 618 children, a pulled elbow
in 257, a fracture in 125 (involving the upper extremity in 92, and the lower extremity in 33).
There were 29 children in admitted, and 1,095 children treated on an outpatient basis.

As the number of orthopaedic patients increases every year, the importance of our position
and the need for close collaboration with ER pediatricians are increasing.
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Treatment Policy and the Results of Congenital Muscular
Torticollis using Photography

Keisuke Nakagawa, M. D,, et al.
Department of Orthopaedic Surgery, Osaka City University Graduate School of Medicine

Congenital muscular torticollis is generally healed spontaneously. However, some cases need
operative treatment. So, the evaluation of the degree of torticollis is important. Facial asym-
metry is a known feature, but is difficult to evaluate objectively. Here, we have used a digital
camera, and examined the facial asymmetry. Of 19 cases we have seen, 11 of them underwent
surgery due to loss in range of motion, contracture in the sternocleidomastoid muscle and
findings of facial asymmetry not healed spontaneously by 2 years old. Surgery was successful
in all patients, except for one who received relatively late surgery at 6 years old and remains
with facial asymmetry. We concluded that surgery should be performed before 5 years old,
because a later operation did not lead to recovery from the facial asymmetry in one patient.
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Non-weight-bearing Treatment in Legg-Calvé-Perthes’ Disease

Aiji Matsuura, M. D., et al.
Department of Orthopaedic Surgery, Saga Handicapped Children’s Hospital

We have followed a series of 17 hips in 15 patients(13 boys and 2 girls) with Legg-Calvé-
Perthes’ disease receiving conservative non-weight-hearing treatment. All patients in this study
were hospitalized for treatment. The mean age of onset, length of stay, and follow-up period
were 6.3 years old, 1.9 years and 8.7 years, respectively.

At most recent examination, 14 hips(82%)were at modified-Stulberg I or II, with good
results. 10(67%) of our patients younger than 8 years old and were in Group B-where according
to Ilerring et al they should have a good prognosis and require only symptomatic treatment.
Generally, there are no clear indications for conservative non-weight-bearing treatment.

The results from conservative treatment with the Nishio non-weight-bearing abduction
brace have been relatively good. Therefore many patients with Legg-Calvé-Perthes’ disease
are now treated with this brace in our outpatient clinic.
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Report of a Case Whose Calcinosis Appeared before Diagnosis in

Juvenile Dermatomyositis

Takehiko Suzuki, M. D., et al.

Division of Orthopaedic Surgery, Kanagawa Children’s Medical Center

The patient was a 6-year-old boy, who had been presenting erythematous spots on the fingers
for 3 years. The spots were causeless despite examination of the former physician. He fell and
mjured his left knee when he was 5 years old. The calcinosis appeared in subcutaneous tissue
of his left knee. At first visit, the size of the tumor was about 1cm in diameter. The wound
discharged white liquid. The radiographs showed calcifications of the left lknee. The laboratory
evaluation showed elevating white blood cells, CRP, aldolase and myoglobin. The soft tumor
was excised. The pathologic finding of the tumor was tumoral calcinosis. But, the erythematous
spots on his face appeared when he was 8 years old. The diagnosis was proved to be der-
matomyositis by the biopsy of vastus lateralis muscle. The calcinosis usually appeared 6 months
later after diagnosis of dermatomyositis. In this case, it appeared before diagnosis.
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A New Method for Foot Pathology Diagnostics

Mikhail S. Mikhovich M. D., Viktor S. Anosov. Doctor

Pediatric Orthopaedics Department, City Hospital, Mogilev, Belarus.

Abstract : Early recognition of foot pathology is very important for proper foot develop-
ment. Dynamic photoplantography is a cheap, informative and easy method for early foot
pathology recognition. Photoplantograms of 683 children were studied. The glass pedograph
equipped with a digital camera and a computer was used. Footprints were captured in sitting
position, standing position, standing separately on the right and on the left foot. Ankle joint is
in neutral position : knee joint is directly over the midfoot. Foot indices were studied in
dynamic under increasing foot pressure. Flat foot frequency among 3 year-old children was
53%. By 7 years flat foot frequency was 15%. Frequency among 14 year-old children was 5%.
Longitudinal arch index in 2 year-old group was 0.83 and it was increased by 5% in standing
position, longitudinal arch index in 6 year-old group was 0.6 and it was increased by 20% in
standing position, longitudinal arch index in 14 year-old group was 0.54 and it was increased
by 13% in standing position. Dynamic photoplantograms allowed us to divide foot deformity
into rigid and flexible types. Dynamic photoplantography examination is a good method for
foot pathology diagnostics.

. Treatment result is also performed with this
Introduction ) ) )
method easily. Dynamic photoplantography is a

Early recognition of foot pathology is very cheap, informative and easy method for early

important for proper foot development. foot pathology recognition. It can be used as a

Dynamic photoplantography examination is a screening method for large collective tests.

good method for foot pathology diagnostics.
. . Methods
Dynamic aspect of the study brings us new

features in diagnostics. Changing of foot indices
upon weighthearing was analyzed. Flexibility
of foot structures was easily estimated with
information about indices changing. Footprints
are collected in a few minutes and could be
analyzed and stored. We've got objective infor-

mation that helps us to take treatment decision.

Our research was performed at schools and
at the child orthopedic department. Photo-
plantograms of 683 children were studied. The
glass pedograph equipped with a digital camera
under it and a computer was used. Three photo-
plantograms of each foot were captured and

analyzed. Footprints were captured in sitting

Key words : footprint, pedograph, child, dynamic photoplantography
Address : Dr. Viktor Anosov Grodno, Vrublevskogo Str. 90-83, 230015, Belarus
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Fig.1. Dynamic photoplantography examination a\b|c|d
a : Sitting position. b I Standing position. ¢ : Standing separately on the right foot

d : Standing separately on the left foot

alb

Fig. 3.

a : Transmalleolar angle-
angle between foot sole axis
and transmalleolar line. b :
Transmalleolar axis-angle
between perpendicular on
transmalleolar line and
thigh axis. This is a mea-
sure of tibial rotation.

position (foot pressure is minimum), standing
position, standing separately on the right and
on the left foot(foot pressure is maximum
similarly to the midstance of gate cycle). Ankle
joint is in neutral position ; knee joint is direct-
ly over the midfoot (Fig. 1). Foot indices were
studied in dynamic under increasing foot pres-
sure(in sitting and standing position). The next

foot indices were studied : foot length and
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Fig. 2.

Method of longitudinal arch height mea-
surement.

A segment (AC) was marked on the thread
Length of the AC segment is known and
constant (AB segment is 10 cm). Free end
of the thread(point A)is fixed above
tibialis posterior tendon attachment. The
thread passes through guiding pulley (KB)
at right angle. Length of the BC segment
was measured by means of photoplanto-
gram. Arch height is: AB=AC—BC.
Dynamic of the arch flattening under
weightbearing was studied.

width, length/width ratio, transverse arch func-
tion(foot width in sitting/standing position
ratio), longitudinal arch flattens under weight-
bearing (longitudinal arch index in dynamic),
foot length/body height ratio, arch index®. This
method made it possible to estimate subtalar
complex torsion and tibial torsion. For this
purpose we used mirrors and luminodiods (it
was settled directly under tips of malleoli).
Ankle joint axis passes through tips of mal-
leoli. Height of longitudinal arch at the level
of tibialis posterior tendon insertion was mea-
sured (Fig. 2). Transmalleolar angle and trans-
malleolar axis were measured by means of
photoplantograms(Fig. 3). Transmalleolar
angle corresponds to subtalar complex rotation
(normal value is 85-90 degree) (Fig.3-a)?.

Transmalleolar axis corresponds to tibial tor-



Fig. 4. Longitudinal arch flattening
a . Longitudinal arch flattening predominantly in distal part means that flattening happens due to
naviculocuneiform joint sag. b : Longitudinal arch flattening predominantly in proximal part means that

flattening happens due to talonavicular joint sag.

sion (Fig. 3-b)®. Photoplantographic measure-
ment was made with the help of computer.
Measurement inaccuracy amounts to 1lcmz
0.003(p=0.05).

Results

Until age seven foot development is very
active. There is fat pad under longitudinal arch
until the age of 3 years. It makes foot appear
flat and treatment can be prescribed mistaken-
ly. The most frequent deformity was flat foot.
Flat foot frequency among 3 year-old children
was 53%. By 7 years flat foot frequency was
15%. Frequency among 14 year-old children
was 5%. Frequency of flat foot deformity
among 3 year-old children was very high. Fre-

quency of flat foot reduced sharply by 14 years.

We use term developmental flatfoot among
children under 5 years. Longitudinal arch index
in 2 year-old group was 0.83 and it was in-
creased by 5% in standing position (arch reac-
tion wasn't marked due to presence of fat pad
under arch), longitudinal arch index in 6 year-
old group was 0.6 and it was increased by 20%
in standing position, longitudinal arch index in
14 year-old group was 0.54 and it was in-
creased by 13% in standing position (foot struc-
tures became stable). Dynamic photoplanto-
grams allowed us to divide foot deformity into
rigid(no arch in sitting position)and flexible
types(foot arch flattens only under patient’s
weight, with normal arch width in sitting posi-
tion). There are proximal and distal parts in

longitudinal arch. Longitudinal arch flattening
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may be in distal or proximal part. Longitudinal
arch flattening predominantly in distal part
means that flattening happens due to
naviculocuneiform joint sag. Longitudinal arch
flattening predominantly in proximal part
meansthat flattening happens due to
talonavicular joint sag(Fig.4). Foot width
under weightbearing increased. Ratio of foot
width in sitting position to foot width in stand-
ing position gave us information about trans-
verse arch flattening. Normally this index was
more than 7%. When transverse arch index was
smaller than 7% then transverse arch sag was
suspected. Cavus foot deformity was divided
into rigid and flexible forms. In the case of
flexible cavus deformity operation was perfor-

med on soft tissue component.
Discussion

This method has given us new features in
foot pathology diagnostic. This investigation is
easy to perform. Flatfoot deformity was the
most frequent deformity detected among chil

dren. In most cases it was due to ligament
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laxity, then longitudinal arch sag uniform, also
proximal or distal arch part sag could be
diagnosed. This information was useful for
localizing the point of arch sag. Dynamic photo-
plantography is a cheap, informative, easy
method in early foot pathology recognition. It
can be used as a screening method among large
collectives. Functional photoplantograms helps
us to estimate foot arches function. Dynamic
photoplantography makes treatment easy to be

performed.
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Closed Flexible Intramedullary Nailing for

Pediatric Femoral Shaft Fracture

Viral S. Shah, M. D.

Department of Orthopaedic Surgery, Bapunagar, Ahmedabad, India

Abstract : Intramedullary nailing with flexible nails is an easy and safe method to avoid

plaster immobilization for a diaphyseal fracture in childhood. This method is safe as an elective

trauma surgery and is especially useful in polytraumatized children. This retrospective study

reviews our results with flexible intramedullary nail fixation in 57 patients(61 limbs). The

purpose of this retrospective study was to investigate the advantages and disadvantages of

using a flexible intramedullary nail for treating pediatric shaft femur fracture. When indicated,

we prefer intramedullary nailing fixation depending upon age, fracture pattern, and size of

canal. Surgical experience and careful judgments are required to decide on the appropriate

treatment in each case.

Introduction

The management of pediatric femoral frac-
tures varies considerably with the age of the
patient, level of fracture, degree of communi-
tion, and the preference of the treating physi-
cian. Current treatment options include early
spica casting, traction followed by spica cast,
external fixation, plate fixation, and flexible
intramedullary nails.

With the development of a new generation of
pliable pins of different thickness, flexible
intramedullary nailing has emerged as a treat-
ment of choice for treating a femoral shaft
fracture in a child, especially for emergency
trauma surgery. Intramedullary nails to fix

femoral shaft fractures, was first advocated by

Griessman® and Kuntscher, who used the rods
they designed The technique was made popular
by Ender and Simon-Weidner in Europe® and
by Pankowitch in USA'. The reasons for the
popularity of this treatment is the advantage of
earlier union, high bony union rate, earlier
mobilization, shorter hospitalization, and signif-
icantly less economic stress, with a low inci-
dence of any complications such as shortening,
malunion, infections and neurologic complica-
tions. The operative treatment for a pediatric
shaft femur fracture has few indications, since
children tolerate conservative treatment quiet
well. Generally accepted indications include®
multisystem/multiple long bone injury? Failure
of conservative treatment(antero-posterior/

lateral/rotational angulation >10 degrees,
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Table 1. Mechanism of Injury
No. of Patients
Vehicular Accident 11
Peclestrian Accident 23
Fall from Height 13
Domestic Injury 09
Pathological Fracture 05

Table 2. Fracture Demographics

Location No Pattern No.
Subtrochanteric 08 Transverse 29
Proximal 1/3 11 Oblique 15
Middle 1/3 37 Spiral 10
Distal 1/3 05 | Comminuted 07

Table 3. Ender’s nailing outcome

shortening >2 cm)® adolescence® head Injury®
dermatologic disorders contraindicating plaster
management® pathologic fracture” social rea-
sons-Psychological, educational, and economic
reasons Intramedullary nailing has been our
preferred treatment whenever possible. The
purpose of this study was to review our experi-
ence from using closed flexible intramedullary
nailing for pediatric femoral fractures, with

reference to results and complications.
Materials and methods

Between November, 1999 and December,
2004, 57 patients(61 fractures), with an age
range of 3-15 years, were managed using close
flexible intramedullary nails at Civil Hospital,
Ahmedabad and Model Hospital, Ahmedabad.

The mechanisms of injury that lead to these
femoral shaft fracture were as follows : —pedes
trian accident : -23 patients ; vehicular acci
height : -13

patients ; domestic injury - -09 patients and

dent : -11 patients ; fall from
pathological fracture . -05 patients. The major-
ity were pedestrian accidents

Four patients had bilateral shaft femur frac-

tures. Six patients had multiple injuries. Frac-
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Excellent result Satisfactory result Poor result
Articulotrochanteric distance variation <1.0cm 1-2cm >2cm
Rotational malalignment <7 degrees 7-10 degrees >10 degrees
Pain None Mild Significant/Lasting
Complication None Minor/Resolved Major Complication
and/or lasting
Patient result (n= ) 44 17

ture demographics showed that 37/61 fractures
in this series were in the middle 1/3 of the
femur, 8 fractures were in the subtrochanteric
region, 11 fractures were in the proximal 1/3
while 5 were in the distal 1/3. 29 fractures were
transverse, 15 fractures were oblique, 10 frac-
tures were spiral, 7 fractures were comminuted
and 3 were open (2 grade Il and one grade I ).
The average age of the patients in this study
was 6 years(range 3-15 years).

In 43 cases, two retrograde nails were used-
one from the medial side and the other from the
lateral side. In another 13 cases, one retrograde
ender nail was used, while in another 5 cases 3
nails were used-one antegrade nail was used in
addition to two retrograde nails. All patients
were given high above-knee plaster cast for 2-
3 weeks followed by femoral brace for 3-4
weeks. The average hospital stay was 5-7 days
for an isolated femur fracture. Non-weight
bearing was started on average at 3 weeks and
weight-bearing was started at 6-8 weeks depen-
ding upon radiological evidence of callus forma-
tion

In 5 cases, open reduction was required (In 3

Patients due to failure of conservative treat-
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Fig. 1

M/8 Years

a : Pre op

b : Post-op

Fig. 2.
M/8 Years

ment, in 1 patient due to pathological fracture
where cortex was paper thin and ender nail
used to come out from various site after enter-
ing intramedullary canal, and in 1 case of com-
minuted fracture where we could not negotiate
the ender nail through fracture site using the
close method). In 7 cases, postoperative skin
irritation occurred due to the nail backing out,
but there was no problem with fracture union in
these cases, and the nail was removed after 6
weeks, in all these cases. In the remaining cases
the nail was removed on average after 6

months.

Operative technique

Medial and lateral incisions were made above
the knee centered on the femoral epicondyle,
about 2-2.5cm in length. Avoiding the
geniculate artery, entry was taken 1cm prox-
imal to the distal femoral epiphyseal line. The
nails were driven proximally across the frac-
ture site. After crossing the fracture site, the
pins were rotated as necessary to realign the
bone. Proximally the pins were impacted up to
femoral neck/greater trochanter avoiding the
epiphysis. Entry for a third antegrade nail, if

required, was made 1.5cm below the tro-
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chanteric epiphysis.
Results

Retrospective follow-up was conducted at an
average of 35.8 months (6 months-65 months)
with a minimum follow-up of 6 months. Charts
and radiographs of all 57 patients(61 limbs)
which were treated with flexible intramedu-
llary nailing were evaluated. Clinical and
radiological criteria were used for the evalua-
tion of the results. In radiological criteria, X-
rays findings only were used for determining
status of union, malalignment, and shortening.
The average hospital stay was 6.6 days(range
5-20 days). A longer hospital stay was needed
in patients with multiple injuries, due to as-
sociated injuries. A review of the literature was
done to find out various associated complica-
tions related to flexible intramedullary nailing
in treating a pediatric shaft femur fracture and
our results are discussed with respect to this
review.

At follow-up, six patients(8 fractures)
showed a slight reduction in knee flexion (10-20
degrees) which gradually became normal within
one year. No or minimal tenderness was consid-
ered as clinical criteria, and good quality of
bridging callus was considered as radiological
evidence of bony union-seen in all cases at an
average of 8.7 weeks(range 6-12 weeks). Limb
length discrepancy was measured with tape. 44/
61 limbs had equal limb length on follow-up,
while 17/61 patients had a discrepancy between
1-2 cm(average 1.7 cm).

In seven patients, post-operative skin irrita-
tion occurred around the knee due to backing
out of the nail, without any infection, which was
cured on implant removal. Ne nonunion occur-

red, and only mild malunion was seen in 17
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patients, which was clinically insignificant(The
criteria used for detecting malunion is given in
Table 3). Minor variation in the articulotro-
chanteric distance and neck-shaft angle were
seen in 11 patients but they were clinically

insignificant.
Discussion

The problems of prolonged immobilization
and complications associated with traditional
spica casting and traction in treating a
pediatric shaft femur fracture have made
pediatric orthopaedicians try a variety of
methods¥V*O1017  Recent studies have also in-
creased the awareness of the psychosocial,
educational and economic effects of spica cast-
ing on children and their families'®. The opera-
tive stabilization of a pediatric diaphyseal frac-
ture decreases hospitalization, shortens rehabil-
itation time, and decreases the incidences of
fracture malunion and shortening. External or
internal fixation for operative stabilization has
also been a controversy among orth-
opaedicians.

External Fixation has yielded good results®.
Complications reported in the literature include
temporary loss in range of knee motion, pin
tract infection, and even refracture after fix-
ator removal'®. Even with early dynamisation,
external fixators may shield the fracture site
from the forces necessary to encourage suffi-
cient callus formation?.

The ideal device to treat a pediatric femur
fracture would be a simple, load-sharing inter-
nal splint allowing mobilization and mainte-
nance of alignment for a few weeks until bridg-
ing callus forms®. The device would utilize a
child’s dense bone, rapid healing and ability to

remodel without risking the physes or blood



supply to the femoral head®. Ender’s nails are
stainless steel implants that are effective for a
pediatric femur fracture, proving to be a good
candidate for an ideal device. Heinrich et al
reported excellent results and no significant
problems in 78 children!'”. Ligier et. al published
an analysis of 123 femoral shaft fractures that
were treated with pliable medullary nails. All
their fracture united with 13 significant compli-
cations'®. Fein et. al reported Ender’s nail stabi-
lization in twenty-five femoral shaft fractures
with all achieving union. He reported 12
degrees and 20 degrees angulations, 1-3cm
overgrowth and 0.5-1.5cm shortening, in dif-
ferent cases®.

We used flexible Ender nails of 2.7 mm, 3
mm, and 3.5mm for internally fixing the
pediatric shaft femur fracture. We used close
surgical procedure for oblique, transverse, spi-
ral, displaced and even open grade [ fractures.
We found no major complication such as avas-
cular necrosis of head of femur?*®'® infection,
delayed wunion, malroration, trochanteric
arrest'® or coxa valga. Early mobilization was
possible, and the duration and area of cast, if
needed, was very short. The results obtained in
this study were comparable to those in previ-
ously published studies, even though the indica
tions and appropriate age limits were expand
ed.

In the light of our experience, we recommend
intramedullary stabilization using flexible
intramedullary nails in children in the age
group 3-15 years, with an oblique, transverse or
even spiral fractures, and even certain segmen-
tal fractures. Polytrauma patients, floating
knee injuries, associated head injuries with
spasticity®®, associated dermatological dis-

orders, and any pre-existing pulmonary dysfun-

ction can be good relative indication for opting
for close flexible intramedullary nailing in
pediatric shaft femur fracture™®. The opera-
tive stabilization of a pediatric diaphyseal frac-
ture decreases hospitalization, shortens rehabil-
itation time, decreases the incidence of fracture
malunion and limb shortening, and is safe in

right hands.
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Morphological Study of the Femoral Head
and Acetabulum using Serial Range of
Motion MRI in Legg-Calve-Perthes
Disease in Children

Hui Taek Kim, M. D., Kyo Min Son, M. D., Chong Il Yoo, M. D.

Pediatric Orthopaedic Unit, Department of Orthopaedic Surgery, Pusan National University Hospital

Abstract : We define a Serial Range of Motion MRI(SROM-MRI) as a set of MRI images of
the hip in 5 standard positions : (neutral, adduction, abduction, abduction-internal rotation, and
abduction-internal rotation-flexion). Here we have investigated the usefulness of this tech-
nique on an out-patient basis, to study the correlation between the femoral head and
acetabulum. A total of 99 SROM -MRIs were recorded from 78 patients(6 girls, 72 boys .
average age 7.4 years ; 44 pillar B, 55 pillar C). In each case, the epiphyseal extrusion index
(EED), the head coverage(HC), and the medial gap ratio(MGR)were calculated.

When moving from the neutral to the abduction position, the parameters EEI and HC showed
significant improvement in all patients. The MGR also improved for both pillar groups, but the
improvement was only statistically significant for pillar B(p<0.05). When moving from
neutral to adduction, all 3 parameters indicated significant subluxation in the pillar C hips,
although the more severely involved hips were actually more congruent in this position. Further
subluxation was limited by soft tissue tension on the lateral and medial sides.

SROM-MRI performed on an out-patient basis provided detailed information about the hip
joint and associated soft tissue. Results showed that SROM-MRI was useful for planning of

therapy.

Introduction

The limitations of traditional imaging tech-
niques, such as radiography?®'® or arthrogra-
phy®»? have led many physicians treating
childhood hip disease to look for alternatives.
Due to its unsurpassed ability to reveal details

of soft tissue, its lack of ionizing radiation, and

its non-invasive nature, MRI has for many
practitioners become the imaging technique of

choiceV®91otn,
Materials and Methods

Around five years ago, we too needed to find
a better imaging technique to guide us in treat-
ing LeggCalve-Perthes disease(LCPD). At
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Fig. 1.

(A)AP and(B) frog leg-lateral radiographs of the hip in a
9-year-old girl with pillar C type LCP disease.

Fig.2. Arthrograms taken at different positions of the hip : (A)neutral, (B)

alb cldle

abduction, (C)abduction-internal rotation, (D)abduction-internal rotation-

flexion, and (E) adduction.

that time, ‘dynamic arthrography,’ or the use of
arthrographs of the hip in 5 different positions
(Fig. 1 and 2), was already being used to treat
LCPD ; and for another disease-developmental
dysplasia of the hip(DDH)-some workers were
already using near real-time MRI, usually of
the hip in the abduction-internal rotation-flex-
ion position. We began to take MR images of
the hip in 5 different positions(neutral, adduc-
tion, abduction, abduction-internal rotation,
and abduction-internal rotation-flexion)of our
LCP patients (Fig. 3). This approach was then
extended to our patients suffering from DDH,
and from avascular necrosis (AVN) of the hip ;
and the data from these images have become
the basis of our present research program. We
have measured certain parameters from the
images, and then performed statistical tests
upon the measurements, enabling us to better
understanding the diseases and their optimal
treatment strategies. For some time we used to
call our imaging approach ‘dynamic MRI, but
since this term began to be already been used
by some other workers to denote a different

technique, we now refer to our method as Serial
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Range of Motion MRI, or ‘SROM-MRI’

Research such as this requires a real long-
term commitment on the part of the investiga-
tors and their supporting institution(s). At
Pusan National Universty Hospital (PNUH) the
current cost for a normal full-body MR scan
(including more than 100 T 1, T 2-weighted
images)is 600,000 Korean won/(close to 600 U.
S. dollars at current exchange rates). As an
inducement for the patients and their parents,
PNUH has enabled us to offer a lower-cost
SROM-MRI comprised of only 3 slices in each
of the 5 positions, of T 2-weighted images only
which is sufficient, for 330,000 won, of which
one-quarter is subsidized by research funds of
one of us(H. T. Kim) ; so that the patient pays
only 250,000 won-meaning substantial savings
over the original cost of 600,000 won. We of
course explain to the patient and their family
that the SROM-MRI can help them to under-
stand the condition of the child’s hip.

The younger children(and their parents or
guardians)are brought into the MRI room, and
the imaging is done within 30 minutes. Current-

ly we use a machine whose bore measures 58



Fig.3. SROM-MRI taken at different positions of the hip : (A)neutral, (B)abduction, (C)abduction
internal rotation, (D)abduction-internal rotation-flexion, and (E) adduction.

cm. In the future we hope to use a larger
machine that will allow greater abduction and
accommodate older children. The long time
frame involved in the healing process for LCPD
means that this procedure must be repeated
every 4 to 6 months beginning in the late AVN
stage, through the fragmentation period and
into the early re-ossification stage, amounting
to a total period of about 1-1.5 years. At first,
we used a foot holder to maintain the child’s
legs in each position, but this proved inconve-
nient. Currently, we find that older children
often can maintain the positions unaided ; for
younger patients, one of us simply holds the
child’s legs in the proper positions during scan-
ning.

After the scanning is complete, we choose the
best of the 3 slices in each position to use for
analysis. For LCP disease, we proceed as fol-
lows. First, we note the position where congru-
ency is maximized ; and then for each position
we calculate the Epiphyseal Extrusion Index
(EEI), the Head Coverage(IHC), and the
Medial (Joint) Gap Ratio(MGR). We have so
far made a total of 99 SROM-MRIs of 78 LCP
patients(6 female, 72 male ; average age 7.4
years , 44 pillar B, 55 pillar C). For statistical
comparison of parameter values between differ-
ent positions, we use the paired t-test, with p
values <0.05 being considered statistically

significant.
Results

When moving from the neutral to the abduc-

tion position(Fig. 3 A-D), the parameters EEI
and HC showed significant improvement in
pillar B and pillar C patients. The MGR showed
statistically significant improvement in the
pillar B(p<0.05), but not in the pillar C
patients. When moving from the neutral to the
adduction position (Fig. 3 E), all 3 parameters
indicated significant subluxation in the pillar C
hips, although the more severely involved hips
were actually more congruent in this position.
In such cases, further subluxation was limited
by soft tissue tension on the lateral and medial

sides.
Discussion

As we had hoped, SROM-MRI has proven to
be useful in helping us to select a individualized
therapy, whether it be simple range-of-motion
exercise, a brace, or any pelvic and/or femoral
osteotomy. Accordingly we have rejected the
notion that a single type of osteotomy can be
applied uniformly to all cases of a particular
disease, as is customary at some clinics. We
also believe that MR images of the hip in only
one or two positions do not provide sufficient
information for the physician to select the best
possible treatment. However, we are not saying
that MRI is always to be preferred over all
other techniques ; we only mean that at the
critical time when treatment is being decided
upon, SROM-MRI has demonstrated certain
advantages that should not be overlooked.

Implicit in all this is our belief that by basing

our treatment decisions on SROM-MRI, we are
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doing something better : that is, that our treat-
ment for LCPD, DDH, and various types of
AVN will ultimately result in fewer complica-
tions such as hip dysplasia, or result in simpler
surgical procedures(or fewer unnecessary
ones), and that patient satisfaction will, in
general, be higher than if we had based our
decisions upon some other type of imaging. As
one example, in cases of LCPD with pillar C
involvement, where the best congruency is
found in the adduction position®, we have dis-
covered that a valgus osteotomy might be the
preferred treatment ; in such cases tension of
the soft tissues around the joint may prevent
further subluxation. Radiography alone could
not have led to this conclusion®'?,

We are aware that we bear a certain burden
of proof here : that it is incumbent upon us,
when sufficient data are available(i. e., when
enough patients have passed through our doors
and when sufficient time has elapsed), to put
our results to the test-scientifically-which is to
say, statistically.

In conclusion, SROM-MRI performed on an
out-patient basis has provided more detailed
information about the hip joint and associated
soft tissue than radiographs or arthrographs;
and was especially useful in the planning of
therapy.
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