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Results of Treatment of Infants with Acetabular Dysplasia with

the Pavlik Harness or Not

Wataru Koizumi, M. D, et al.
Department of Orthopaedic Surgery, Narita Red Cross Hospital

We reviewed 35 infants with acetabular dysplasia (50 affected hips)treated with the Pavlik
harness or not, at our hospital. Fourteen infants(18 affected hips) were treated with a Pavlik
harness(group A), and 21 infants(32 affected hips) were not treated with the harness(group B).
The mean age at first visit was 3 months(range, 2 months to 5 months)for group A and 4
months(range, 1 month to 10 months)for group B. Results were evaluated in terms of the
acetabular angle on plain radiographs. The means of the initial acetabular angle were 34.6° for

group A and 33.1° for group B.

At the final examination, the mean were 24.9° for group A and 23.5 for group B. By student’s
t test, the differences were not significant, we concluded that the Pavlik harness is not always
needed for the treatment of acetabular dysplasia in infants.
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Conservative Treatment for Trigger Thumb in Children

Wataru Hatanaka, M. D, et al.

Department of Orthopaedic Surgery, Hokkaido Kin-i-kyou Tomakomai Hospital

We report the results of conservative treatment for trigger thumb in children. From 1984 to
2000, 43 patients with trigger thumb(50 affected thumbs) were treated at Nara Medical Univer-
sity. The right side was involved in 20 patients, the left side was involved in 16 patients, and the
disease was bhilateral in 7 patients. Forty-seven thumbs were treated conservatively. Trigger
thumb is classified into four stages depending on the severity . stage 1 is the tumor type, stage
2 is the active snapping type, stage 3 is the passive snapping type, and stage 4 is the rigid type.
In our series, 3 thumbs were in stage 2, 24 thumbs were in stage 3, and 23 thumbs were in stage
4. The mean follow-up period was 7 years and 7 months. Of the thumbs treated conservatively,
24 thumbs had healed completely, 16 thumbs had improved, and 3 thumbs were still being
treated ; three patients(four affected thumbs)had dropped out. In conclusion, conservative
therapy with a splint was effective in the treatment of trigger thumb in children.
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Long-term Results of Reconstruction for Spastic Palsy of
the Upper Extremity in Two Patients

Ken Hiragami, M. D, et al.
Division of Orthopaedic Surgery, Minamitama Orthopedic Hospital

Although spastic palsy is not rare, long-term results at least 10 years after reconstructive
surgery for spastic palsy of the upper extremity have rarely been reported. We report here on
two boys treated with reconstructive surgery and folllowed up for more than 10 years. In case
1, a 3-year-old boy had left hemiparesis because of brain injury. Tendon transfer of the flexor
carpi ulnaris to the extensor carpi radialis, lengthening of the flexor pollicis longus tendon and
the flexor digitorum profundus, and release of the adductor muscles of the thumb were done
when the patient was 15 years old. After the operation, the hand function improved slightly and
the improvement was maintained at least to the most recent follow-up, 11 years after the
operation. In case 2, a 13-year-old boy with spastic palsy of the left upper extremity because of
cerebral palsy underwent tendon transfer of the flexor carpi ulnaris to the extensor carpi
radialis and lengthening of the flexor pollicis longus tendon. Physical therapy was done for 2.5
years and the hand function improved during this time. However, function deteriorated after
therapy ended, and the hand had no function at 11 years after the operation. Long-term follow-
up is needed to evaluate the results of reconstructive surgery for spastic palsy of the upper
extremity.
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Improved diagnosis of Atlanto-Axial Rotatory Fixation with
Three-Dimentional Computed Tomography

Hironobu Yamada, M. D., et al.
Department of Orthopaedic Surgery, Saitama Children’s Medical Center

Atlanto-axial rotatory fixation is an uncommon condition. We have 16 patients and describe
all of them examined by spiral computed tomography in three dimentions between 1985 and
2000. The appararatus was a Siemens Somatom Plus 4. Spiral computed tomography was done
at 90-mA with 2-mm slices, and reconstruction of these slices at 1.5-mm intervals. Three-
dimentional reconstruction was done with the Siemens workstation supplied with the scanner.
These images showed rotation of the lateral mass of C, over that of C, on the affected side.
Clinical and radiographical reduction was obtained by gradual head halter traction in 12
patients. One patient had improvement in the torticollis but still had subluxation. The parents
of one patient refused treatment. There was recurrence in three patients and reduction was
obtained again by gradual head halter re-traction. Atlanto-axial rotatory fixation is often
missed at the initial presentation because of its rarity and the difficulty of making the diagnosis
on plain films. Computed tomography should be the next imaging procedure after plain films.
The patients diagnosed early responded well to head halter traction followed by external
support. Three-dimentional images gave an easily interpreted picture of the overall alignment
of the upper cervical spine and aided diagnosis and management
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Long-Term Results of Femoral Osteotomy and Combined Osteotomy
in the Treatment of Perthes Disease

Tomomi Matsuoka, M. D, et al.
Department of Orthopaedic Surgery, Miyazaki Prefectural Nichinan Hospital

The aim of this paper was to help determine the best indications for the operative treatment
of Catterall group III or IV in Perthes disease. The results of 15 combined innominate and
femoral osteotomies were compared with those of four femoral osteotomies for patients with
Perthes disease. The mean age was 6.9 years and the mean follow-up after the operation was
13.5 years. The results were assessed from results : those obtained by the method of Mose, the
acetabular head index, and the articulotrochanteric distance. Of the 19 hips treated by
osteotomy, ten had good results, and five had fair results, and four had poor results. We
concluded that indications for combined innominate and femoral osteotomy for Catterall group
Il or IV hips was the patient being less than 7 years of age in the active phase and with head
at-risk signs.



H/h#258 (J Jpn Paed Orthop Ass) 12(1 -+ 2) : 22-25, 2003,

o R R BE S F D A

Pefs & HE IS R

& iR SR

iz 2 OW-B oM % BB H O

=/ B & i

B B Graf D& type KB WDV T MR #A W TRETL 70 HRIZEEROBE

iR E MRI D> TWwW AR 41 B 41 R TH > 72,
type D 8 %, type Il 20 A%, type IV5K&TH o7,

Graf 5348T 3 type 11b 2 %, type Ilc 6 %,
Ztype D MRI W &L %) > 7 ZADFEEIE type

Ilb, ¢, DTR1IBEEDZFLTLHANKLTEY BTN LRERICEEIN TV type I TIZH
14 B, NTERL S B, ARE LT 4 BEERIMANGHR 2L E L Twiz, Type IVIZATERS | A,
AR 4 B TERE I 4 BRTERIMEESLETH 72, SEIOEE L S type 11b, ¢, D 8L U type
MOELTIRY) Y7 AR L TE D BEOBEICEZZ Lhro72, Ll type ITENERPAK
BO) > 7 ABBERENTE OHFL 2 BEORFAEZD DDH 28A TV 2 EF x5z 8
HIEEEELAbHD, 0 type BIRFAIBEONGOTFRIEES TIEELEFEZ TS

Developmental dysplasia of the hip(LL'F
DDH) Offigha2r & L TBFRIINB s Tw 3
DIEE D A & FREIIE SR EE 2Bl H 5. 5El
MRI % > T Graf #8281 % & type I
WTHRET L7 D TETOXHMIE R # N2 THheE
T35,

M - FHiE

1992~2000 & £ T e DDH & L TIHFE %
ToEBID S b EERTOBH KE R & MRI A3
o TwalR 41 6l 41 B &R E Lz, BEHK
BRI Graf ORENTH > THEAL, 1ZIZFRIFFH
WHRIR L 72 MRI Tl EIRE R TEED R %@

B[ [ T limbus O FZ & % Dunn DR EVTIHR-> T
HARI, MER, AREO 3 B2 L limbus (&
L2BHEOBEICOVTRET L 2. & BEEIKE
RTIFREEAZER Z labrum EBAREN TV
N MRI DBZE»SE T TICRELTEL LI

R N R B T3 limbus & labrum & &I &5 5
KoTBDESENEZOE %= — L T limbus & L
7.

S

41 BlowZ AL 1~16 A TH - 7. BEW
ERIZBT S Graf 77481 type 11b 2 B%, type 11
c6f% type D8R, typelll 20 B%, typelV 5%
TH-o7:, MRIIZ X3 limbus OFZEER, #HKEY
29R%, NER6R ARB6KRTH- 7. REHN
B AT/ D13 33 B, BMANEERIZ 8 R TH -
7. & type W BT % limbus DFEEI type 1Ib,
[lc T2 LTEBY, typeD Tt 7 i34t
RETAERS 1 BB E 4> T 7z, type HITES
R 14 %, NERS R, AR 1ET, type IV
BAER 1R, ARMABRTHo 2. WRIEIRE
FRERZRAI L LT D, WIZRFEmDS 6 »AAXR
61Tt Pavlik harness # #W1EIAE & L 2 LA

Key words : developmental dysplasia of the hip (55K ¥REIEIN)

, magnetic resonance imaging (B ZEISIEI{%)

ultrasonography (#8&#zE{§), Graf’s classification (" F 7 434H)
RS T 745-0801  ILIORMILTACK 752-4 By MERFEEEAR &2 HEiE E55(0834)29-1430

2fTH TR 14E2H4H

22



X 1

HOHKRL T

Dtype 1D MRI, 7o b > EEMAER, BIIZIMINRAL
L Z OPENRZ G BEEIR DI E % B2 limbus 3 FHED FIZ

2. ARBOD limbus (FR%KH) 27~ 7 type 11l
® DDH O BE # ik & MRl 7o > %E

BEELITTIES

B :typeD ® MRL 7o b »#HEEMEG, A LRREHEORK

LIIEAR R T limbus i34 L Twvw 3

ETIEESIEE» SR L 72 type BT type
IIb, Ilc, D i¥2f Pavlik harness TEEMIHE
Sfzhs, type D 20 B 4 B & type IVD 5 &
th 4 BRI BRIMABRMSLETH > 7.

z =

Harding 5213 Pavlik harness {HRDKE % T
B9 2 722 id limbus 23 X WIEHE & 40 % L gk~
TEH, BEFEEEKTYH limbus 3BHEOHEEE
T LARRODLIEBELBEHELSTHEY. Ly
L O BT RE G L3 L bRl s
stz MRI %2 A T type D limbus O RE
DWW TEHER2To7. & type I B1F 5 limbus
DFEEZ type 1Ib, llc TREFINRE L5 T
BDtype Db 1RZBROLTHRETH -7 (K
D). IR 3B E & BETE R O KRS T type
[Ic @D 75% & type D & 1L H D 53489 D & 16 fF F
WThotebtRELTWVS, WAYNIZ ORI TR
limbus X BBRIICHL Lo EANRLT 5 &
WATHD, MRI THBE LA RBICHRE T 5.
Grafid type llc & type D TOBMHOHESLH
EWNIFRFETROLEDOE » & MEH % XKL Tw
2% —7 Dunnid limbus O EED & I DIEE
% grade | »SIVICHHEL TED, SEIDKRETT

=]

type Ilc & type D @ limbus @ £ f& 2> & grade

3. NMERID limbus (HRIKHA]) #7773 type 111D DDH

Mz n, MHEOK LI IIFMEN LV EF
Zotnl, A REO limbus & type LD 20
B eh 14 B2 (70%) 1 & B 5 1(F2), SEOD
MRI OEIZEH S id type IIb, ¢, typeD, B LW
type MD% < OFBAOHBEREICIZAS &
Highemolz, £/ type NI T EENTEICHE
HiShE R DNERRPAR BT ZN 5B E 1%
BEa N (K3). REBS»H X LETD afl, b
EOFH MM S type N B3EEL BREORALZE
TAORMESEEINTHEIEETRLTED,

Z D type 213 % < DIRFED DDH A& 1 T
LrEZoNT:. EUBREE &N TS type IV

23



X 4.

type IVDBHEEE G & MR], 8K EOKE
fE (ZERKED & MRI EBBEICHET 2B @ 0&
TERXE) £ —3 7 %, limbus AR 2L
T % (ERI%H)

T 5 B 4 B% S0RVSAREY & 7e - CTusiz. B
DIHROAL % K- T < B@ED H T limbus 2594
BhoARBMAELELL TR I LT TR
EOL TE DS, limbus DE» SR TH type IVIZ
IV EELRATERE*T U TR EEZ 6N
%. % 7: MRI L BEEHREMAICBE) LB aL
R&EToNTwEHEEL Tw 528, BEKE
BREDFHHE E L THITOoNTWARBEDOETE
—HL T2, BFEERE type [V EALAEE
THsrZERELILSRBRL T2 (K 4). Type AlD
BE R I D W TR type
IT90%, type IVT I TEIB iz &L, BRED
533 type 1T 83%, type IVT 22% EREL T
BY, BLOERS zhZh80%, 20% & RERD
HRTH- 7. ILHSNIREFEEEDOREIZE
R TImbus D TEDOBREIC L 2 LN TH
D, SEORATHARBTIzLHI, NERT
1 28% DSERIMBVIE RSB T H o7z, Staheli 5
W limbus WEEEEOBELE XL LidanE
LTw325, BEIC & D limbus X4 R A & 7
TR, ARBAZLL Z o TERAMERE T
T %78 limbus ORIASIEEES RT3 &
EZOHNB0 [Ic ® type DKL

Pavlik harness {

type

WEMD REVERELEINT 2 2 LB FHES N
%, L»L type NITIHZ O & D i BIEMESD

24

BEZRHNREOIE & D ERE L2 RINERPH
RAED limbus # &7 OBE IS & 3 RF
HERBEOREDFRARES TEEZVLEEZTL
5.

Fed

1) 418 ® DDH & 2W T Graf /8 B %
fEREE MRI % v TEREZ L.

2) type IIb, Ilc, D, BLU% LD type 1l
@ limbus & MRI EARBAZZL TEDH, FEHO
HERECEI RV EEZ N,

3) type MITRINER, ARBDY > 7AHE
BanBFr e BEOKRE2EELTED, REN
HEEOBRED FRIRES TR EFEZ oLk,

4) type IVIZEMURATBI &G IIHEL &
CRBRLTWR EFZ s,

X Bk

D Z4nnt 77 7GR BEEL BIIX
i) FLIRREBIET T 2 — E BRI DB, X
7 4 71 tHhR, 1997,

2) Harding MGB, Hons BS, Harcke HT et al :
Management of dislocated hip with Pavlik
harness treatment and ultrasound monitor-
ing. J Pediatr Orthop 17 : 189-198, 1997

3) ARER &, BMTHNG, FEREE» @ ERER
Eﬁﬁ'ﬁﬁ?ﬁﬁkﬂ?’éﬁa(ﬁi S —Graf tkiZ & %
BEIRE, RESHEEZc O V»wT—. BE/IhE
& 2(1) :123-128, 1992

4) Staheli LT, Dion M, Tuell JI : The effect of
inverted limbus on closed management of
congenital hip dislocation. Clin Orthop
137 : 163-166, 1978

5 12 E, MRS FRERINEH L ERMER
BT 812 7Y v 7 2 DEAL—MRI

W2k BEME— A3t 8:75-78, 1999.
6) AR, /WNREME, (i Ei&Eh o eRER

BEEIFIC B8 2 BT E RGO 51
iR BEE R, ERTRONERUZ DR
HEE HESSE 37:511-528, 1963.

7) WRE R SRR O BE NI 5 B
A%43E 69 399-410, 1995



Ultrasonography and Magnetic Resonance Imaging in
Developmental Dysplasia of the Hip

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

Magnetic resonance imaging was done to study pathoanatomy in each ultrasonographical
classification of Graf for developmental dysplasia of the hip. Subjects were 41 girls with
unilateral developmental dysplasia of the hip. The mean age at the time of ultrasonographic
examination and magnetic resonance imaging was 3 months(range, 1-16 months). There were
two hips of type IIb, six hips of type Ilc, eight of type D, 20 of type III, and five of type IV by
ultrasonography. The shape of the limbus on magnetic resonance imaging was classified as
everted, interposed, and inverted. All type II hips and seven of the type D hips had an everted
limbus, remaing hip of type D had an interposed limbus. In type III hips, 14 limbuses were
everted, five were interposed, and four were inverted. Four of the five hips of type IV had an
inverted limbus and the remaining hip had an interposed limbus. Magnetic resonance imaging
showed that many of type D and type III hips had the same degree of coverage of the head by
the limbus as type II hips. The findings that type III hips had three types of limbus represented
that different grade of dislocation of the hip were included in this type of hips.
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Surgical Treatment of Residual Deformity After Septic
Arthritis of the Hip

Takehiko Mikami, M. D., et al.
Kagoshima Prefectural Crippled Children’s Hospital

Reconstruction surgery was done for seven hips of six patients with residual deformity of the
hip joint after septic arthritis to obtain congruency and supportability of the hip joint. The mean
age at the first operation was 8 years. The mean follow-up after the last operation was 7 years.
At the first operation, one of the seven affected hips were classified as type I B by the Choi
classification of residual deformity of the hip joint. Four hips were of type IIA, one hips was
of the type 1B, and one hip was of type IVB. Surgical techniques were included muscle release
surgery for six hips, hip arthrodesis for one hip, femoral osteotomy for five hips, distal transfer
of the greater trochanter for four hips, open reduction for one hip and pelvic osteotomy for two
hips. Leg-length discrepancies in five patients were equalized by femoral distraction lengthen-
ing after reconstruction surgery of the hip. At follow-up, none of the patients had hip pain, but
three patients limped slightly. In the hip joint, mild limitation of flexion, abduction, and internal
or external rotation was observed in four hips. Hip joint radiographs showed some articular
deformity in six hips, but good articular congruency was satisfactory in these six hips. The
combination of multiple procedures seemed to be effective in obtaining and maintaining
stability of the hips in patients with residual deformity after septic arthritis of the hip.
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Arthroscopic Reduction with Labroplasty for

Developmental Dysplasia of the Hip

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

Between 1996 and 2001, four patients with four hips affected by Developmental dysplasia of
the hip(DDH), for which nonoperative reduction had failed and Magnetic resonance iimaging
showed an interposed thick labrum, were treated by minimally invasive arthroscopic reduction
with labroplasty. The mean age at operation was 1 year and 11 months, the mean follow up
duration was 1 year and 11 months, and the mean age at the final examination was 3 years and
10 months. During open reduction, both intra-and extra-articular obstruction can be removed,
but open reduction is invasive and sometimes results in femoral head deformity. Arthroscopic
reduction is less invasive and the risk of femoral head deformity is less. This method may
replace open reduction for DDH with an interposed thick labrum. However, there have some
limitations for indication of this method. Before arthroscopic reduction, extra-articular
obstructions should be removed completely by flexion abduction traction.
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Magnetic Resonance Imaging for Diagnosis of

Intervertebral Discitis in a Child

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

We present a pediatric case of intervertebral discitis in which Magnetic Resonance Imaging
was useful for diagnosis. A 3-year-old boy who had transient episodes of low back pain and
hard to walk was admitted to Toyoko Hospital in September 1998. When the patient was
examined on admission, the left paravertebral muscle was tender to palpation and the spinal
column from the sixth thoracic vertebra to the fifth lumbar vertebra was tender to percussion
The neurological examination gave normal results. Lateral radiographs of the lumber spine
showed narrowing of the disc space between the second and third lumbar vertebral bodies. T,
weighted images showed high and low intensity signals of an intervertebral disc and high
intensity signals of the second and third lumbar vertebral bodies. Gadolinium enhanced T,
weighted images had high intensity signals in areas corresponding to those enhanced on T,-
weighted images. These images were useful for early diagnosis. The patient was asymptomatic
at the most recent follow-up at 3years. But there was narrowing of the disc space with
irregularity of the end-plates with radiographs and MR images. It thought that long-term
follow-up from now on was necessary.
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(severe) ~the shoulder is quite elevated, so that the superior angle of
the scapula is near the occiput
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Congenital urological disease 1/7
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Modified Woodward Procedure in the Treatment of

Congenital Elevation of the Scapula

Mitsuyasu Katoh, M. D., et al.
Department of Orthopaedic Surgery, School of Medicine, Nagoya University

Seven Sprengel deformities were corrected by the modified Woodward procedure in seven
patients during the past 17 years. The mean age at the operation was 4 years and 1 month. The
mean follow-up after the operation was 9 years. Six patients were boys and one patient was a
girl. All patients had other associated abnormalities. The mean increase in the total abduction
of the shoulder was 50 degrees, but individual increases were less(20 degrees and 35 degrees)
in the two patients with thorax deformity than in the patients without thorax deformity. The
mean scapular lowering postoperatively was 1.4 level of vertebral bodies. At follow-up, the
mean scapular lowering was one level more than the level immediately after the operation. In
all patients, there was much improvement in appearance as assessed on the Cavendish scale.
The modified Woodward procedure seems to be safe and to have effects on cosmetic and
functional improvement in patients with Sprengel deformities.
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Radiographic Measurement of Talus/Calcaneus Overlap for
Evaluation of Varus Deformity of the Hindfoot in Congenital Clubfoot

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

Measurement of the percent overlap of the talus and calcaneus seen on dorso-plantar stress
radiographs makes possible evaluation of the varus deformity of the hindfoot in congenital
clubfeet, We reviewed one hundred forty congenital idiopathic clubfeet of 103 patients seen
between 1989 and 1999. The overlap of the talus and calcaneus was found by measurement of
the ossification centers of these bones on dorso-plantar stress radiographs with computer
coordinating area curvimeter. We investigated differences in groups of patients with different
age at the time of at the first examination, 3-6 months of age, 1 year, 3 years, and 6 years,
severity of foot deformity, and treatment. One hundred thirty-six normal feet also were
examined . the mean ratio for the normal feet was 19.9% at the first examination, 24.4% at 3-
6 months of age, 23.3% at 1 year, 40.6% at 3 years, and 45.9% at 6 years, the overlap increase
with age. For the clubfeet, the mean overlap at the first examination was 44.3% for mildly
affected feet, 59.5% for moderately affected feet, and 69.9% for the severely affected feet. For
the forty feet treated conservatively, the mean overlap was 53.3% at the first examination,
22.19% at 3-6 months, 32.39% at 1 year, and 47.69% at 3 years. The overlap decreased to close
to that of the normal feet. In clubfeet operated on hefore getting the ambulatory ability, the
overlap was 50.7% before the operation, and 37.9% after the operation. In clubfeet operated
on when the patients were older, the overlap was 56.5% before the operation, and 48.1% after
the operation. The overlap in clubfeet operated decreased close to the normal value after the
operation.
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Total Hyperlordosis of the Spine Caused by Fibrodisplasia
Ossificans Progressiva Treated Surgically

Toshiko Hirashima, M. D., et al.
Department of Orthopaedic Surgery, Kyoto Prefectural University of Medicine

We report a pediatric case of hyperlordotic deformity caused by fibrodisplasia ossificans
progressiva treated surgically. When the subject was 18 months of age, her mother noticed a
swollen red area on her neck and back after the child fell down. At 6 years of age, the patient
was found to have fibrodisplasia ossificans progressiva and was given chemotherapy at our
hospital. However, the disease progressed, and severe hyperlordosis developed. The patient was
unable to look ahead without being in anterior flexion. At 12 years of age, the girl underwent
diphosphonate disodium etidronate, during which the ectopic hone in her back was surgically
removed. After the operation, the patient was able to look ahead normally. One year after the
operation, the total sagittal curve had improved from 118° to 57°, and the patient was satisfied
with the results, but her scoliosis had worsened, from 33" to 46°. There are many reports that
surgical resection is ineffective for fibrodisplasia ossificans progressiva, because heterotopic
bone reforms at the operative site. Therefore, we tried to make it possible for the patient to
look foreward even if reoccification occurred.
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Feet Part II-Comparison with less

Postoperative Ankle Motion after Complete Subtalar Release and after

Use of Hinged Ankle-Foot Orthoses for Congenital Clubfoot

Hideo Douya, M. D., C. Ped,, et al.
Division of Orthopaedic Surgery, Chiba Children’s Hospital

We have used hinged ankle-foot orthoses for patients with clubfoot treated by complete
subtalar release since 1995. The purpose of this study was to compare their postoperative ankle
motion with earlier patients for whom fixed orthoses had been used. Twenty-one feet(15
patients) were treated with hinged ankle-foot orthoses for 4 or 5 weeks soon after the
operation. The results in this group were compared with those in a group of 13 patients with
affected 21 feet, in which fixed ankle-foot orthoses had been used up until 1995. Postoperative
ankle motion was measured in both dorsi flexion and planter flexion at 3 months, 1 year, 2 years
and 3 years after the operation. Differences in the results were evaluated by Student’s t-test. In
the range of ankle dorsi flexion, there was statistically different at 1 year and 3 years. In the
range of planter-flexion, there was also statistically different at 2 and 3 years. We concluded
that the early use of a hinged ankle-foot orthoses gave satisfactory post operative ankle

motion.
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Importance of Early Diagnosis for Treatment of Slipped Capital
Femoral Epiphysis

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

We investigated rates of misdiagnosis for slipped capital femoral epiphysis and examined the
relationship between the time until treatment and the severity of the condition at that time in
73 patients. Fifty-one patients were first seen at facilities where orthopaedic surgeons were
working, and 14 patients were first seen at facilities without orthopaedic surgeons. The
remaining six patients for whom this information was available were first examined by
bonesetters. Twenty-nine(57%)of the 51 patients in the first group received misdiagnoses at
first, as did all patients in the two other groups. The mean time defined as the time from the
first visit until treatment was instituted, was 46 days for the 38 patients treated by @ situ
pinning and 106 days for the 30 patients for whom intertrochanteric osteotomy was necessary.
The group of the five remaining patients was not evaluated statistically. The difference
between the two groups evaluated statistically was significant (unpaired t-test ; p=0.0086).
The posterior tilting angle was significantly correlated with the time until treatment (Pearson’s
correlation : r=0.32, n=71, p=0.007). Early diagnosis helps to simplify treatment needed for
slipped capital femoral epiphysis.
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Brace Treatment for Infantile Blount Disease.

Tsuyoshi Tokuyama, M. D., et al.
Department of Orthopaedic Surgery, Kibo-ga-Oka Rehabilitation Center
for Disabled Children

We examined the effectiveness of brace treatment for infantile Blount disease, defined as a
proximal tibial metaphyseal-diaphyseal angle (MDA)of 11° or more in subjects at least 18
months of age. Brace treatment was done for 11 patients : four boys and seven girls. Seven
patients were bilaterally affected, and four patients had only the left side affected. The mean
age at the first visit was 26 months(range, 18 to 39 months). The mean MDA at the first visit
was 15°(range, 11 to 21°). The mean femoro-tibial angle(FTA) at the first visit was 201° (range,
186 to 218°). The mean treatment period was 11 months(range, 6 to 20 months). After treat-
ment, the mean MDA was 6° (range, 2 to 10°), and the mean FTA was 181°(range, 177 to 185°).
The results of treatment with braces were satisfactory for all patients, so such treatment was

effective for infantile Blount disease.
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IIb#  (Greenstick fracture with malrotation + posterior angulation) 12 B
(Completely displaced fracture) 17 1
TR ma
25 25
20 20
15 15 H\‘__‘
10 10
5 5
0 0 1.
#E3  E3  BEE BR %3 %3 BES BR Baumann angle (BA) D#REFHIHERS
B KTH B DB Bt RTE B DR
o m#
50 50
40 40
30 30
20 20
10 10
0 — 0
-10 -10
- 20 '20 2,
3 %3 #Ems me "N ®3 3 BEES BR tilting angle (TA) DREFAIHEFS
B KRTH B DB HE KT B DERE

X 2. WBEAGE (Flynn)

(@;E E#) *ﬁ(ﬁgﬁfﬂﬁ ( EE MR ) YL BRBIBRANET L, EdHIRR S
HH & DZE ROM Tyl 1 _
s RS #1423 TERMICAR I TRBBE LT 7.

0~5° 31 151(82%) 25 151 (66%)
=1 6~10° 4 (10%) 9 (24%) " B
aJ 11~15° 3 (8%) 3 (8%)
~a] 16"~ 0 (2%)

BA ORFFFHZLIETTH, 8 & bIicES1E,
ESIE TR, BREE, REZERFOSFATIE
RAET - FRAE R TEROFEmMO % HEY) F—ETH-72(H1). TA ORI ITE,
LABEICTHRIFL, AE—F Iy 2% LB M E b WEG|hHLBERBESNTEBY, £
RIBEERIC 2007 €, EBudl cERR, FRAETE TR BRAERD S RKZERFICHT TR 5 ICRFRK
REEES LS E >3 CBTL, #OEHETHE EnBonTniz(E?2).

ELESIL. E#E3ER, KLU T1.5~ BWH A IE Flynn © /7382 ¢, #aERIFE1M
2.0kg #EAL, BEMAMNB VL S WTIEHEXRY (ROM) 118 31 61 (82%), R 461(10%), &I 34l
N ETRERA L AARDBIELFERL D OEF (8%) T, T~ Ald@e 51 d, —HEFFHE(CA)
BICESIL, Pt b BAMPIOCEBEICRS & 1318 25 B1(66%). R 9B1(24%), =3 61(8%),

DI L7z, 2 DRITEHIRNC 2 1A X #RmC T Fa]ofns 1 B(2%) FEDH Sk, ZOTADOH

3, BB TR PARCERB LD
kR L BEET A RMYFERRALIC T ¥ 7 A BEE LBt WX FARBAEZ LU B TH 5 (£ 2).

70



= 3.

fERI 1
M, T F
ZER (9 y) E5|ER BRAR RIZLER(13y)
4.
FER 2
ALK F
ZGHF (8 y) 5|k (ERivYsd RASZER(9y 4 m)

71



EfIHE

EFIL: 9%, R BEEELDEFLZE
Gartland and Wilkins 2412 TIHIAY, AR5
FHICEEHFICES|R, NEESIRT. BRO
X g CRF R BIRMIHR S Ntz 20 HEO
E|D®B¥ S ABEMTLERREE. fH2.BTXF7A
k&L BENEBFG. ZHR3FI»H, XKE
BT T BA 18 TA 36" CRIEIESIR, MIRER
EH IR THEER, EFNFTMIIETH 2 (K
3)

FEGI2 1 8%, =R, AR Gartland and
Wilkins £ 812 CHIAY., {EFANC AT RANICES|L

DUEEL, 2 HRICHBEARKUOBIESFE
LoD ATNCIEFES EMITL. 2 &
D BA?S15°% CHEL, BELRKRERMEFET 2
b 25 HEDES % ¥ 7 AFEE LBk, %15%
14,8, XHBEHICTBA 14 TA4THY
ATEAIRR, NRER & ISR TR, EX
HIFHm IS B TH 5 (K 4).

£ =

INRO LI E R AT IC X R ERE SR
HZLOAEPRESNTWS, ZDIBIRETIE
BEWE > = v 7 EN— R 22 kiR & L TL <
ERLTWEH, AHFFEL L TE VR ABRDREE
PREMZEG S VER S Tns, SRTik
PARTIZSMEID & 2 KD F v 3 2+ — 8B % vz
BEHNE = EEEE L TIToTE DS, T
BCIRAL R & 1o LIGERIER stz oo, 1992
FELREIEM DO HER E RS FBICEBEES FIEY
BAL, HELFEFRNE L UT-o-Tn5" 1
BEESEEREOF S E LT, BENEY =2 7k
BEDFEE LK LT, O 25 2LE L
T, WERFESHBNES TH S, @ BgomM
REE, EmtmEesRc T esnn, @ EE
R - BAEEE R REL 2\, —AKRGEEL
T, O FHARBRMSREY, @ BEIFHEIEL %

72

Bz LY, QKEEREEDEEL 77
VWEBRITIEDNHD, RENEToND,

P2 BIBALIC D W Tid, NMEES| 2 HETT
i2hi: D EFHICEEAMICES I ZMZ 52 &
WD, FERERRAL E NSRBI B L i Aack
ExN5, FFCTAKEL TSRO AL DIRES
FRICRT LI, E3PH20IEBEHARELD
BREZERFCHITTOY) ET ) > 2 & - TRIE
wlHETLEEZON, KEFSH TA DER
BHROECHEERII >V TR I0EU T CHICY
EVPFTCE L LT3y Ll BAKH
L TRESROREER»L S0 5 & HICES|ho
Zidde <, gBEGROVET V7L
FrErwIes»s, BAKEL TREHEERK
AARDBERFBEBEEODORETH 1008 E
#BERRICTE B RIEFHES I L - TAT By
BERITOLENDDL EEZoN. BIRSIZVIH
BIGHFD BA 3 12°LA T OEERNE Z N LA E D FERI

BV FEED NS 7B TR, Ba DR
TRFFICRIBIC e > TERNE e o7z, Z DR
ELUTRERFES L - THEMREMALBESHh, 7
HELWEEIREINS Z LWLV BERESE
oY SRR MRV AR SR - Y (WA S AT = 1L
BT, wEPCRDEEFEERLZ LD, E5l
Lo eMmREESR LD LRI
Moy, INHFRUERICLL EEZoNT.
ABHARIC DWW TR 24 HEREHE Y =~
TRELIENR AR, EREROEML CEEY
MOBELINEZOBMLWIES, —FMBEICLS LR
LB, FWEVHERNT B X5 I B i
EE* B 2 3ERMEL 2V I L IZFRCE D/
BEBWTEAEEERZETHY, b LKW
FRHEXRGEHOI A ThEEFEZON. 4
BT 3 BOES AR DR, I RE AT
FZABERT VR E L TWwaA, BEEY 7
AL % & 72 LARERLSAE UANE] &2 5 T2
BiHs 1 BIFRD &tz INBEAD 7 & REARNIZ 17T
FEEIREEC L Z 8 ITEAE RV ED, X iR



BHITTRRIRENEREN TS Z L 2 ER
Lictg, ¥F7ABEELMITI A2 I EVEELFEZ
5hie.

Pk, EBEEEEotT 2 BENEESR
i, 2FMMELE ST, B - REEL
EORMER B I TEBRMENDR L, $hEEL
HAEBEPARMN A BRET 22 L B {REMD
BRRIEFRIEOV EDEEZ ST,

FEH

1) /NEO EBEHEEEcE L CERENEE
SIHRIER T L 72 38 BIDIGRAE IC D EHwE L
7z,

2) EEKE I Flynn D585 HoTmik2
ZRFD CA, ROM I TFHI L 72 &5 F 1 BEREFHM
TE3 B, R4, A 36, EEFHEDTE 25 B,
ROf, mI34l, Rl BBORREFTH->
7z,

3) /MNEEBEE EEITCS T 2 EEEG FE
WK 3~4BDO AR BT 205, EEAA RN R[]
BEEIREZEL b DR, FlrLELY

B

TREN OB ZEEED—DLLTEION
Gl

Xk

D AR R SR SHERELNES /N
lE R BTN T AR E Y = > JEROIE
BIRET, B/NESSE 7:103-108, 1998,

2) Flynn JC, Matthews JG, Benoit RL : Blind
pinning of displaced supracondylar fracture
of the humerus in children. J Bone Joint Surg
56-A 1 263-272, 1974.

3) KEFHHE BM ®, LMAE EWEELsE
e & CIHEEITOLEE & 7 ODECHB LR
DL B K4 3314150, 1990.

4) NEERX, fen & H & /N EkEE
LETOEEIL EEES|ERE E-K5 24
27-36, 1981,

5) =ECERAL, #wE=, (WMAFEH, o e
EEICXE T 2 ES | HEKC BT % ES I RALIC B
T AT, ERHEL 361 1134-1142, 1985.

6) SRR, EEEET, WMAFEIZ» . LhEE
LEITCN T 28, a OEEE—EEES LA
BREIEER(WhOREFEERMZ 20— &
otk 37 1 31-39, 1986.

Supracondylar Fracture of the Humerus in Children Treated

by Overhead Indirect Traction

Hiroshi Hozumi, M. D., et al.
Department of Orthopedic Surgery, Matsudo Municipal Hospital

In the period from May 1992 to June 2000, we evaluated 38 children with displaced supracon-
dylar fractures of the humerus treated by overhead indirect traction. The mean age for the
group was 5 years and 1 month (1 to 10 years), and the mean follow-up was 14 months(6 to 45
months). There were 21 type II fractures and 17 type III fractures as classified by Gartland and
Wilkins. The Baumann angle and tilting angle were measured, and the carrying angle and range
of motion of the elbow were measured at the final examination. At the final follow-up visit, the
functional results were judged by Flynn’s overall modified classification to be excellent in 31
patients, good in four patients, and fair in three patients . the cosmetic results were excellent
in 25 patients, good in nine patients, fair in three patients, and poor in one patient. Overhead
indirect traction seemed to be a safe and efficient treatment for displaced supracondylar
fracture of the humerus in children, because severe varus deformity and complications did not

occur.
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Arthrographic Findings Concerning the Acetabulum in
Patients with Cerebral Palsy

Katayama Nobuaki, M. D., et al.
Kagawa Prefectural Rehabilitation Center for the Physically Handicapped

We investigated the cartilaginous coverage and the occlusion of the acetabular floor using hip
arthrography for patients with cerebral palsy. Sixty-nine hips of 37 patients were examined.
The center-edge (CE) angle, cartilaginous center-edge angle, and migration index (MI)on arth-
rographs were measured. We defined the distance from lateral border of the teardrop figure to
the medial line of the dye as arthrographic teardrop distance(ATDD). ATDD was measured to
assess the thickness of the acetabular floor. The mean ATDD in the 17 hips with MI>60% was
3.41 mm and the mean in the 9 hips with MI<30% was 1.67 mm. For the 38 hips with a CE
angle <0 with lateral displacement of the femoral head, there was the relationship between the
age and ATDD in the identical patients. In the 25 hips with a normal acetabular angle in a plain
radiograph, there was the relationship between MI and the degree of lateral cartilaginous
coverage. The occlusion of the acetabular floor depended on the age of the patient and extent
of lateral displacement of the femoral head. Cartilaginous development at the lateral portion of
the acetabulum was greater in unstable hips of patients with cerebral palsy.
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Hip Arthroplasty : Long Term Follow-up
Colonna : Quo Vadis ?

Milan Kokavec, M. D.*!, Viktor Bialik, M. D.*?

Karol Novorolsky, M. D.*2 Lubos Rehak, M. D.*2, Franz Makai, M. D.*?

*University Department of Orthopaedics, Commenius University, Bratislava, Slovakia-
*?Pecliatric Orthopedics Unit, Rambam Medical Center and Faculty of Medicine,

Technion-lIsrael Institute of Technology, Haifa, Israel.

Abstract Introduction : The authors present their experience with the long-term results of
hip arthroplasty according to Colonna. Review of the literature did not reveal a study similar
in length of follow-up and in number of examined patients.

Patients : Twenty-four of 106 patients operated on between 1955 and 1973 were still under
continuous observation at the same orthopaedic hospital at the time of this study ; another 15
were re-examined for the purpose of this study.

Results : Of 39 patients (49 hips)followed-up after 34 years (range, 26~44 years), all except
three hips (in three patients) had had unfavorable results, and 11 patients (14 hips) had undergone
total hip arthroplasty on the operated side before the age of 50. Four hips operated on both sides
were considered as fair and sixteen as poor.

Conclusions : Deterioration of hips which underwent acetabuloplasty according to Colonna was
found to be unavoidable. In agreement with some reports in the literature, our experience
proved that the ‘breaking point’ of deterioration occurs 20~25 years after surgery. This raises
the questions of whether the ‘good’ years are the result of surgery or are part of the natural
history of DDH, and is the surgery worthwhile.

Introduction

The late diagnosis

dysplasia of the hip(DDH), i. e., after the child

of developmental

begins to walk, is extremely rare nowadays.
However, some 50+ years ago, the situation
was not the same. Different surgical procedures
were required to save the dislocated pediatric
hip. The operation originally described by
Codivilla in 1901 gained great popularity after

Colonna published his first enthusiastic report

on the success of this procedure which today
bears his name". Colonna himself performed
the first capsular arthroplasty in 1929.
According to a review of the literature publi-
shed by Tonnis in 1987, short term results for
this procedure were not successful in 3~40% of
cases, while excellent-to-good results were
achieved in 20~70%?. It must be mentioned
that it is very difficult to compare the results of
different authors because of the many modifica-

tions made to the original method, additional

Key words : Colonna arthroplasty, DDH, derotational osteotomy, traction
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procedures, such as shortening osteotomies,
changing indications for the operation, includ-
ing subluxated hips and other conditions, e. g.,
septic arthritis sequelae. and not developmental
dislocation only, and the varied criteria and
methods used for evaluating the results. The
short follow-up period(2~20 years) and the low
number of patient, between 20~100 (except for
Dega’s report on 510 patients)in Tonnis’
review?, contributed to the relative ‘success’ of
the operation. In report of middle and longer
term results, and still for relatively small num-
bers of patients, the statistics become less
favorable, with the ‘breaking point’ for deterio-
ration of hips at 20~25 years after the acetabu-
loplasty®~®.

In 1987, Steno et al” published the results of
their experience with Colonna’s arthroplasty on
294 hips, with 3~19 years of follow-up. In 1991,
Horsky et al® evaluated the same patients with
221 hips 12~25years after the surgery.
Although fair and poor results were achieved in
31.5% in the first report, this number had
doubled to 73% in the second report!

The aim of the present study was to verify
the further history of the hips of these patients
after more than 25 years and to determine the
difficulty and the problems of finding patients

for long-term follow-up.
Patients and Methods

With surprising ease and in numerical order
in the clinic’s register, we found the ambulatory
charts of 106 patients operated on for DDH by
Colonna’s method between 1995 and 1973. These
patients belonged to the cohort of patients
examined by Steno et al and Horsky et al”®.
Excluding eight charts with incomplete notes or

patients with neuromuscular disorders such as

cerebral palsy, we were able to review 98
patients, 24 of whom who had undergone Colon-
na arthroplasty on 33 hip joints, 26~44 years
earlier and who were under continuous observa-
tion up to the time of this study. To this num-
ber, we added 15 patients (16 hips) who respond-
ed to an invitation to present themselves for
evaluation. Thus, we achieved a 39.8%
response rate for the follow-up evaluation.
Missing patient identification numbers, changes
of address and married names of women made
it impossible to identify other patients, and
some patients had left the country in the mean-
time.

In the charts we found the age and sex of the
patient at the time of surgery, year surgery
performed, and mode of previous treatment.
The charts also included detailed descriptions
of the pre-operative treatment and follow-up,
details of the surgery, including detailed
descriptions of the shape and relationship of the
femoral head to the acetablum, along with
details of the clinical and radiological findings
at the follow-up visits, and age and clinical-
radiological findings at the last visit to this
clinic, for patients followed continuously for
more than 26 years. The acetabular depth was
part of the description also. This enabled us to
divide the type of surgery into five categories :

1 : Colonna arthroplasty with traction

2 : Colonna arthroplasty without traction

3 :Colonna arthroplasty after previous
varus derotational osteotomy

4 : One-stage Colonna arthroplasty com-
bined with varus derotational osteotomy

5 : Colonna arthroplasty with concomitant
femoral shortening and varus derotational
osteotomy

All patients were examined clinically and
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Table 1. Summary of data of 39 patients (49 hips)followed for 34 years(range, 26~44 years)

=

Side Right Left l Bilateral
Female
No. of patients 9 16 10
Age at surgery (years) (range) 6.9(3~15) 6.8(2~13) 7.0(4~10)
Age at last examination(years) (range) 41(29~50) 37.8(32~52) 38.5(33~43)
Length of follow-up(years) (range) 34.2(26~39) 37.8(29~44) 31.5(26~36)
Male
No. of patients 1 3 0
Age at surgery (years) 6 10.3(4~15) 0
Age at last examination(years) 39 46(36~52) 0
Length of follow-up(years) 33 35.7(32~40) 0
Table 2. Detailed patient data
' Movement X-ray Quedl Comment
surgery  exam. surgery HR result**
F 2y 33y 3y post-effort + flex. contr. sclerosis;narrowjoint
pamn ahd. 20, rot. 0 space
F R 3y 29y 26y 2 no pain +  flex. 50, ankylosis
abd. 20, rot. 0
F L 3y 32y 29y permanent + ahd. 30, coxa magna, 3
pamn rot. 1/3 arthrosis
F L 3y 35y Ry 2 permanent + limited heavy coxarthrosis
pain
M L 4y 36y 32y permanent +  flex. 50, coxarthrosis 4
pamn ahd. 0, rot. 0
F R 4y 41y 3Ty 3 41 y night pain + flex. 60, subluxation 4
abd. 20, rot. 0
F R dy 41y 37y 3 permanent +  flex. 45, head & acetabulum
pain rot. 0 deformity
F L/R 4/6y  40/40y  36/34y 4/5 occasional +  flex. 60, head deformity; 4/4
pain abd. 15, rot. 0 arthrosis
F L/R 4/5y 40/40 y 36/35 y 2/2 permanent + flex. 70, arthrosis 4/4
pain ahd. 35, rot. 1/3
F L 4y 43y 39y 2 permanent + ankylosis ankylosis
pain
F L S5y 32y 27y 2 permanent + ahd. 25, head deformity;
pain rot. 1/3 narrow joint space
F L/R 5/5y 34/34y 29/29 y 4/4 post-effort + limited in all arthrosis 3/3
pain clirections
F R/L 5/5y 37/37y 32/32y 1/1 permanent + flex. R:55,L:35; hilateral coxarth- 4/4
bilateral pain ahd. 10, bilateral; rosis
rot. 1/3 normal
F R S5y 40y 3By permanent + flex. 90, narrow joint space; 3
pain abd. 40, rot. 0 head & acetabulum
deformity
R S5y 41y 36y 1 no pain —  full ROM minimal changes
F L 5y 43y By 2 permanent + abd. 35 rot. 0 narrow joint space;
pain sclerosis
F L/R 6/6y 33y 27/27y 5/5 permanent + flex. 70, arthrosis 4/4
pamn abcl. 30, rot. 1/3
F L 6y 38y 32y 3 occasional +  flex. 90, narrow space, slightly 2
pan abd. 30 deformed head
M R 6y 39y 33y 2 permanent + rot. 1/2 valgosity of neck; sub 4
pain limited chondral sclerosis
F L 6y 43y 37y no pain — flex. 60, narrow space; head 3
abd. 30, rot. 0 deformity
F L/R 7/Ty 33/33y  26/26y 5/5  33/33y permanent + ankylosis 4/4

pain



F R 7y 39y 32y post-effort +  flex. 90, slight deformity 2
pain ahd. 40, rot. 10
F L Ty 40y 33y ' 36y permanent +  flex. 45, coxarthrosis 4
pain ahd. 30, rot. 0
F R 8y 40y 2y permanent +  flex. 30, severe coxarthrosis
pain ahd. 10, rot. 0
I L 8y 35y 27y 3 37y post-effort + abd. contracture —
pain
26. F L 8y 3Ty 29y 34y post-effort + ankylosis ankylosis
pain
27. BD F L/R 8/8y 40y 32/32y 4/5 post-effort +  flex. 90, L coxa magna; 3/3
pain ahbd. 30, rot. 1/2 R coxarthrosis
F L 8y 52y 44y 3ly post-effort +  flex. 30, narrow joint space; THR
pain rot. 0 dysplasia R side
29. F L/R 10/10y 42/42y 32/32y 3/3 permanent +  flex. 30, arthrosis 4/4
pain rot. 0
B L 10y 44y 33y post-effort +  flex. 60, ankylosis
pam ahd. 30, rot. 0
31. F L/R 10/9y 43/43y 33/34y 5/5  43/41y occasional + ankylosis ankylosis 4/4
pamn
F L/R 9/10y  43/43y 34/33 y 5/5  39/41y occasional ++ ankylosis ankylosis 4/4
pain
33. F B 10y 46y 36y 33y permanent + ankylosis ankylosis
paimn
F L 10y 47y 37y 3 40y permanent + ankylosis ankylosis
pain
F R 11y 50y 39y 47y permanent + ankylosis ankylosis
pam
36. F L 13y 48y 35y 46y permanent + ankylosis ankylosis
pain
M L 12y 52y 40y post-effort —  flex. 90, acetabular protru- 3
pain ahd. 60 sion
38. F R 15y 49y 3y 3 post-effort +  flex. 40, head deformity 3
pain ahbd. +, rot. 0
39. L 5y 50y KERY 3 41 y post-effort + ankylosis ankylosis 4/4 TEHIR
pain R side
*Type of **Result
1 : Colonna arthroplasty with traction 1 : excellent
2 : Colonna arthroplasty without traction 2 good
3. Colonna arthroplasty after earlier varus derotational osteotomy 3 fair
4 . Colonna arthroplasty varus derotational osteotomy 4 1 poor
5 : Colonna arthroplasty + femoral shortening and varus derotational osteotomy

In patients who underwent THR, the clinical and radiological findings were recorded prior to THR.
Abbreviations
THR : total hip replacement, Abd : abduction, Rot : rotation, Flex : flexion

radiologically. Using the Shephard and Gade
criteria® enabled the unique comparison of the
results of surgery at the same institution,
although not necessarily on exactly the same
patients as previously reported”®. The criteria
are simple :

1. Excellent resuls : Subjectively : no com-

plaints ; no limping ; Trendelenburg sign nega-

tive ; terminally limited range of movement in

the hip joint. On x-ray: well formed
acetabulum ; spherical femoral head, well
centered.

2. Good results : Subjectively : occasional

pain in the hip joint ; Trendelenburg sign posi-
tive+ ; flexion in the hip joint possible to 80°,

abduction 70° ; mininal flexion contracture ;
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limited rotation in the hip joint. On x-ray : mild
enlargement of the acetabulum ; femoral head
mildly deformed : broken Shenton arch.

3. Fair result : Subjectively : post-effort
pain in the hip joint region ; . limping ; Tren-
delenburg sign positive-+ + | limited movement
in the hip joint. On x-ray : narrowing of the
joint space, deformity of the femoral head,
sclerosis of the acetabulum.

4. Poor result : Subjectively : permanent
pain and/or working disability ; limping ;
Trendelenburg sign positive+ + + ; markedly
limited range of movement ; flexion contr-
acture in the hip joint ; hyperlordosis of the
lumbar spine. On x-ray : deformed acetabulum,
narrowing or absence of the joint space (i. e,
ankylosis) with osteophytes ; deformed femoral
head and femoral neck shortening. Note that
patients who underwent total hip replacement
(THR)were included here.

Results

With no effort, we were able to use the
records of 24 patients(33 hip joints) with a fol-
low-up of 26~44 years, who had undergone
acetabuloplasty according to Colonna?'?.
Another 15 responded to our invitation and
came in for follow-up (some 32~40 years after

their surgery). Thus, a total of 39 patients(40%
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Fig. 1.

X-ray of right hip of patient
considered as having an excel-
lent result(a)-the opposite side
has a normal appearance (b)

response rate) were seen for the average long
term of 34 years(range, 26~44 years) of follow-
up. Sex, operated side, age at time of surgery
and length of follow-up for all patients is sum-
marized in Table 1. Detailed information on
patients is given in Table 2.

One hip (2%) was considered as excellent (full
range of movement, minimal arthrotic changes
on x-ray(Fig. 1)and two as good(4%), while
nine hips(19%)were classified as having fair
results and 37(75%) as poor results. Of the last
group, 16 hips were after THR and three after
revisional surgery. In other words, all except
for three hips followed over 25 years had an
unfavorable outcome. A total of 12/19 patients
(15 hips) operated on over the age of 6 by
Colonna arthroplasty underwent total hip
replacement between the ages of 33 to 47 years.
One patient, a female who had arthroplasty at
the age of 4 years, underwent total hip replace-
ment at the age of 41 years. Total hip replace-
ment in 12 patients(15 hips)was performed at
the age of 39.5years(range, 33~47 years). In
two patients, the THR was performed on the
opposite hip, and not the side of the Colonna
arthroplasty.

Of 10 patients operated on both hips, 16 hips
were considered as having poor results(six of

these had total hip replacement) and four as fair



results. Two patients(BJ and HV)who under-
went Colonna acetabuloplasty were evaluated
as fair and poor, respectively, but, as noted
previously, the opposite hip was worse, 1. €.,
after THR.

One patient with excellent results was a five
year old female at the time of surgery and the
operation was performed after two weeks of
traction and strictly following Colonna rules. Of
two female patients operated at the ages of 6
and 7 years of age, respectively, one underwent
Colonna arthroplasty after varus derotation
osteotomy and one strictly following Colonna
rules after two weeks of traction. However,
three other hips operated strictly according to
Colonna had a fair outcome and four had a poor

outcome.
Discussion

Unfavorable results of surgical treatment for
dislocated hips in children over the age of 2 led
Colonna to use a procedure which, today, bears
his name. The idea was to bring the dislocated
femoral head opposite to the acetabular socket
by preliminary skeletal traction, followed by
open reduction. Subsequent deepening of the
acetabulum was achieved by the removal of all
articular cartilage and then placing the femoral
head, covered by the capsule, in this socket.
Colonna assumed that the transplanted capsule
would become firmly adherent to the floor of
the acetabulum and the synovial cells would
undergo metaplasia, transforming them into
cartilage-like cells. He advised early mobiliza-
tion, 4~5 weeks after surgery" (6 weeks in our
patients).

Even short to middle term results reported by
various authors and summarized by Tonnis?

were not always very encouraging. To these

should be added the reports of longer experi-
ence, adding a new aspect to the understanding
of the natural history of the hips treated by
Colonna’s arthroplasty as described by Stans
and Coleman® and by Chung et al*, reporting
on patients operated on by Colonna himself, and
by Pozo et al®. In all, they followed 142 hips(in
127 patients) for 16, 17 and 20 years, respective-
ly, for a total of 22 patients followed over 20
years.

Of 21 hips followed by Stans and Coleman?
for 16 yeas (range, 6~32 years), seven hips (of 6
patients) followed for 20 years or more had
unfavorable results [three underwent THR]. In
this group, deterioration began even earlier :
“As in the long-term study by Chung et al,
symptoms of degenerative hip disease tended to
develop approximately 15years after the
Colonna arthroplasty. The seven hips(32%)
that had an unsatisfactory result had been foll-
owed for a mean of 20 years ; this reflects the
natural history of hips after a Colonna arthro-
plasty”?.

Chung suggests the following reasons for the
unfavorable results :

1. forceful reduction of the femoral head in
the acetabulum because of inadequate first
stage traction

2 . preoperative distortion of the femoral
head

3. surgery at a late age

4 . excessive immobilization following sur-
gery

5. previous open surgery prior to capsular
arthroplasty

6. presence of associated joint diseases,
especially bilateral hip diseases or knee dysfun-
ction

7. excessive physical activity
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8. avascular necrosis, whatever the cause

However, the strongest factor influencing the
results seems to be the amount of time which
has passed since the surgery and bilaterality of
surgery. In the report by Chung et al®, 9/56
patients were seen 25 years or more after sur-
gery. These patients began to have gradual and
progressive degenerative disease with pain on
motion of the operated hip. One had a spontane-
ous fusion, another cup arthroplasty, and four
had clinical scores of 56-69.

Pozo et al® reported only one of seven hips
followed over 26 years had a favorable result,
18% of the hips were evaluated as unsatisfac-
tory less than 20 years after surgery and 55%
hips were evaluated as unsatisfactory at more
than 20 years after surgery.

The only long term (40 years after Colonna
arthroplasty) follow-up report we were able to
find in the literature was that of Boardman and
Moseley!" ; its disadvantage is that the group
was relatively small-17 patients(21 hips). In
this study, only 4/16 patients questioned had
not undergone THR. In the present study, only
three (three hips)of all 39 patients observed at
more than 25years after the surgery were
found to have favorable results.

Unanimously poor results are reported in the
literature for patients who had bilateral proce-
dures independent of a particular age at the
time of surgery and of the length of follow-
up?~® ; this was our experience also : all eight
patients (16 hips) followed by us for 26~36
years, operated on both hips at ages 4~10
years, had results considered as poor. Another
two (4 hips), operated on at ages 5 and 8, respec-
tively, and followed up at 29 and 32 years,
respectively, were considered as fair. THR was

performed on eight hips(50%) in this group
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when the patients were 33~43 years of age. We
agree with Pozo et al® that unfavorable results
“may reflect the observation that a stiff pain-
less hip often presents little handicap, whereas
two stiff hips area serious impediment to nor-
mal function”.

The continuously deteriorating results in our
experience do not prove Colonna’s assumption.
If, in the first work at the institution where the
study was performed, the fair and poor results
represented 31.1% of patients(similar to the
46% reported by Glass and Dunningham'®), the
results worsened to 73% in the second report. In
the present study, one-third of the hips needed
THR at the very young age of 33~47 years, i.
e., under the age of 50, and 94% of patients had
unfavorable results. In the study by Steno et
al”, 22.4% of patients were reported with
excellent results ; Horsky et al® reported only
3% classified thus, and we were able to find
only one excellent result.

As described in the literature, even by Chung
et al” who collected patients operated on by
Colonna himself, we also learned that almost
none of our patients was operated on strictly
following Colonna’s rules. The age of the
patient at the time of operation was younger on
one occasion, and older than that proposed by
Colonna on 11 occasions. Only nine hips(of 8
patients)had traction prior to the Colonna
acetabuloplasty. Even the modification of an
additional shortening osteotomy which was
meant to decrease the pressure on the femoral
head, and which was carried out on 11 occa-
sions, did not influence the poor outcome. Sur-
prisingly, seven of these patients underwent
THR (one with bilateral THR was operated on
at the age of 7 and one at the age of 8 years). It

is questionable if the 15~20 years of good func-



tion after the arthroplasty as claimed by some
authors®~® are enough of a reason for the
revival of this procedure, or if it is better to
avoid it by early detection and simple treat-
ment.

The positive surprise in our study was that
we were able to find, without effort, the records
of the 106 patients who underwent arthroplasty
between the years 1955~1973. Among these,
about 25% were under continuous follow-up,
and another 15% were easily reached for furth-
follow-up. This is contrary to the report by
Boardman and Moseley!® who made sophisti-
cated and time-consuming efforts to identify
and find their patients. However, we confirm
their observations that Colona’s arthroplasty
has very unfavorable results even for a relative-
ly short period, deteriorating sharply with time.
This has reinforced our belief that screening
today is better than the best operation tomor-
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Abstract This is a prospective review of 36 patients with unstable displaced forearm
fractures who were treated by intramedullary Kirschner () wires splint from September 1998
to September 1999. 28 boys and 8 girls were included. The mean age was 10 years old with an
average follow-up period of 15 months. The indications of intramedullary fixation were failure
N conservative treatment in 29 patients, open fracture in 4 patients, floating elbow in 2 patients
and multiple fractures in a child. 23(64%) patients had closed fracture reduction and 13 (36%)
patients required open reduction.

The mean period for cast and K-wires removal was 8 weeks after operation. The results were
33(92%) patients had full range of motion and 3(8%) patients had decreased supination and
pronation. There was superficial wound infection found in 3 patients who had trancutaneous K-
wire placements. One patient had transient numbness on the ulna border of the palm after open
reduction of ulna fracture and another suffered transient radial nerve palsy. There was also one
patient who suffered osteomyelitis of the radius after treatment of her open fracture. There was
no implant failure. All fractures healed.

In majority of the fractures, most healed with minimum complication and had good clinical
results. We recommend K-wire intramedullary forearm fixation as a safe technique in the

treatment of diaphyseal children forearm fracture.

Introduction

Children forearm fracture represents a total
of 45% of all children fractures. Due to the
intrinsic remodeling capacity, these fractures
are treated traditionally by closed reduction
and casting??®7192® However in older children,
in particular for female patient from the age

group of 8 years and above and for male patient

from the age group of 10 years and above, such
remodeling process is less efficient**”?”. This is
more apparent in mid shaft fractures than
distal forearm fractures!??? A significant of
5~32%

with redisplacement, malunion and limitation

unsatisfactory fracture corrections

of functions have been recognized through this
mode of treatment!®®23  Although these com-

plications had been managed successful with

Key words : Children forearm fracture—Intramedullary K-wire fracture fixation
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remanipulation and casting®® yet the risk of
delayed fracture angulation in cast has prompt-
ed the need for internal fracture fixation to
reduce such complications?!??27,

In adult, internal fixation by osteosynthesis
with plate and screws is the preferred treat-
ment'®2%_ [t allows early limb rehabilitation
without the hindrance of external casting. The
same principle has been applied for the treat-
ment in children forearm fractures'®?” with
surgical morbidity. The need of extensive surgi-
cal exposure, tissue dissection, disturbance of
fracture haematoma and the neccessity of
implant removal with subsequent risk of re-
fracture!®?9?" have lessened the enthusiasm of
such procedure in children'®?V.

In addition ; mild to moderate angulation is
well-tolerated in children??®M10O " this further
narrow the indication for plate osteosynthesis
and leads to the use of intramedullary fixation
techniqus. Van der Reis described the results at
1 year post operation for both group of patients
treated with plate osteosynthesis and
intramedullary splinting methods as being com-
parable. But intramedullary fixation technique
offers the advantages of short operative time,
minimal soft tissue dissection, excellent cos-
mesis and the ease of hard wear removal®".
This leads to a trend towards elastic/flexible
intramedullary fixation of paediatric forearm
fracture in the last decade!V!?'"'9).

The recent use of Kirschner (K)wires in vari-
ous centers offer additional benefits!?1®1926)28)

It is our objective in this study to validate the

above mode of treatment.
Methodology

A total of 289 forearm fractures either both

bone or single bone fractures have been

managed in this institution for the period from
September 1998 to September 1999. Of this, a
total of 36 patients were treated with closed
fracture reduction with intramedullary K-wire
fixation. The criteria for operative fixation
were open fracture, floating elbow and inability
to maintain or obtain fracture reduction to less
than 15° of mal-alignment by conservative
means. Once fracture reduction was achieved,
the radius was pinned with a K-wire from
distally to proximal at Lister tubercle, whereas
the ulna was pinned in an antegrade fashion via
olecranon process.

Either radius and ulna or single forearm bone
were splinted intramedullary. Closed reduction
with intramedullary fixation was first carried
out to the radius fracture site. The rationale of
this treatment was to stablize the radius as it
was this bone which had the more complicated
function of the two forearm bones®. This was
followed by a closed method of ulnar fracture
reduction under image intensifier guidance.
Should stable, near anatoimical fracture reduc-
tion be maintained, no ulnar intramedullary
implant would be introduced®®. An above
elbow cast was applied. All K wires were
removed once the fracture consolidated.

An evaluation comprising of demographic
data, type of reduction, complication and range
of forearm motion after fracture union were

studied.
Operative Technique

The patient was put under general anaesthe-
sia. The injured limb was positioned on a
radiolucent table. Closed fracture reduction
was performed and assessed under image inten-
sification. Should the fracture reduction pattern

fit the study inclusion criteria, intramedullary
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Table 1.

A summary of patient demographic and operative result :

‘ Final
Sex Race Age Open/ Radius/ Indica- ;{1” B ¢ ) wire Supina

1 M Ch C 6] FC 6] C T 8 8 0 0 0 SPI
2 M Ma 11 C R FC R (0] T 10 10 0 0 0 SPI

M Ch 12 & R/U FC R/U C S 8 8 0 0 0 None

M Ch 7 G R FC R G S 8 8 0 0 0 None
B) F Ch 9 C R/U FC R/U (& T 7 7 0 0 0 None
6 M Ch 11 C R/U FC R/U & T 10 10 0 0 0 None
7 F Ch 4 G R/U FC R/U 0 S 10 10 0 0 0 None
8§ M Ch 13 C R/U FC R/U € S 9 9 0 0 0 None
9 M Ma 5 G R/U FC R/U C S 6 6 0 0 0 None
10 M Ch 11 C R/U FC R/U C S 8 8 0 0 0 None
11 M Ch 12 G R FC R C S 8 8 0 0 0 None
12 M Ch 11 C 6] FC 6] ¢ T 8 8 0 0 0 SPI
13 F Ma 6 (0] R/U OF R/U (0] T 6 6 0 0 0 None
14 M 4 G R/U FE R/U (€] S 10 10 10/5 45 45 TRNP |
15 M Ch 12 C R/U FC R/U C S 8 8 - ~ No follow

up

6 M Ch 12 C R/U FC R/U C T 8§ 8 0 0 0 Nonel |
17 M Ma 14 C R/U FC R/U (0] S 10 10 0 0 0 Nonel
18 M DMa 8 C R MF R C T 8 8 0 0 0 None |
19 M Ch 6 C R FC R (0] S 8 8 0 0 0 SuU
20 F My 9 (0] R/U OF R/U (0] T 10 10 0 0 0 None
21 F Ch 9 C R/U FC R (& S 8 0 0 0 None
22 F Ch 10 C R/U FE R € T 6 0 0 0 None
23 M Ch 15 C R FC R (0] T 9 9 0 0 0 None
24 M Ch 15 C R/U FC R/U 0 S 10 10 0 0 0 None
25 M Ch 12 C R/U FC R/U (0] S 10 10 0 0 0 None
26 M Ch 13 (& R/U FC R C T 7 7 0 0 0 None
27 M Ch 11 C R FC R C S 9 0 0 0 None
28 M Ch 8 € R/U FC R C S 6 6 0 0 0 None
29| F Ch 9 C R/U FC R/U O S 24 24 0 30 30 None
30/ M Ch 15 © R/U FC R/U 0 S 3 13 0 0 0 TUNP
3. M Ch 38 € R/U FC R/U € T 6 6 0 0 0 None
32 M Ma 9 C R/U FC R/U (O T 8 8 0 0 0 None
33 M Ma 11 C R/U FC R/U C T 8 8 0 0 0 None
34 F Ch 5 0 R/U OF R/U 0 T 8 6 10/5 45 45 oM
35 M Ma 11 C R/U EE€ R/U ¢ T 8 8 0 0 0 None
36 M 17 (0] R/U OF R/U (0] T 10 10 0 0 0 None

Let : C=Close, Ch=Chinese, F =Female, FC=Failed conservative treatment, FE=Floating elbow, [ =Indian, LAC=Long arm
cast, M=Male, Ma=Malay, MF =Multiple fracture, My =Mynmese, O=0Open, OF=0pen Fracture, OM=Radial osteomeylitis,
R=Radius

K-wires fracture splinting techniques would be
employed. The fracture ends were manipulated

to 50% opposition to ease the K-wire passage.

The patient was clean and drapped. 1 cm longi-

tudinal skin incision was made on the medial
side of the Lister tubercule, blunt dissection

was made down to bone to avoid iatrogenic
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tendon injury.

The patient’s hand was volar flexed to 90° to
expose the bony entry point and to splint the
extensor pollicis longus tendon in position lat-
eral to the Lister tubercle. The fracture reduc-
tion was maintained by a constant longitudinal

traction. A straight 1.6 mm K-wire was an-



chored just medial to the Lister tubercle at the
15~20" to the radial shaft of the radius.

The K-wire was driven directly into the
radius using an air drill. It passed through the
reduced fracture site to proximal radial epi-
physeal plate under image intensifier guidance.
A similar procedure was repeated either in
antegrade fashion at 1 to 1.5 cm down from the
tip of the olecranon process or just proximal to
the ulnar styloid process. The ulnar styloid
process K-wire entry point was selected in the
case where fracture site was situated at the
distal end of the ulnar. If the fracture could not
be reduced by close means, a limited open
reduction would be used.

The percutaneous portion of the K-wires was
bent backwards towards its longitudinal axis.
Should one decide to leave K-wire tran-
cutaneously, the wire would be cut at 2 cm from
skin to prevent proximal implant migration.

Alternatively, one could cut the wire short
and bury the wire end subcutaneous. Care must
be taken to position the end of the wire pointing
away from the incision site to avoid cutaneous
ulcers.

Applied dressing to the wounds and kept the
forearm in an above elbow back slab. The
patient was discharged at the next operative
day. A full cast was applied to replace the back
slab a week after the operation at the clinic.
The K-wires and casts were removed at the
clinic or under general anaesthesia as day sur-
gery for trancutaneous and subcutaneous K-

wires placement respectively.
Results

A total of 36 patients were treated with
intramedullary K-wiring comprising of 28 boys

and 8 girls. The mean age was 10 years old with

an average follow-up period of 15 months. The
indications of intramedullary fixation were
failure in conservative treatment in 29 patients,
open fracture in 4 patients, floating elbow in 2
patients and multiple fractures in a child. 23
patients required closed fracture reduction and
13 patients had open reduction.

The mean period for cast and K-wires
removal was 8 weeks after operation. One
patient required 6 months of K-wiring as she
had repeated fractures of the radius and ulna,
and was under investigation for osteogenesis
imperfecta. At the latest follow-up, 33 patients
had full range of motion and 3 patients had
decreased supination and pronation. There was
superficial wound infection found in 3 patients
who had trancutaneous K-wire placements.
One patient had transient numbness on the ulna
border of the palm after open reduction of ulna
fracture and another suffered transient radial
nerve palsy. There was also one patient who
suffered osteomyelitis of the radius after treat-
ment of her open fracture. There was no

implant failure. All fractures healed.
Discussion

Delbet introduced intramedullary fixation of
diaphyseal forearm fracture in early 1900'®.
With the modern expansion of various internal
splinting methods and devices™'!!21919)  these
techniques became a standard of care in the
operative treatment of unstable, displaced dia-
physeal paediatric forearm frac-
tures®1718)192028) Tt employed the principle of a
dynamic biologic fixation!” in patients with
excellent fracture remodelling capacity. This
results in minimal interference of fracture
haematoma, blood supply yet allows micro

movement at the fracture site to stimulate
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early bridging callus formation!"'?.

The application of 3-point contact fixation
method had been well described in using elastic
intramedullary nail such as Metaizeaus, Nancy
nail and rush pin™#2H,

Although its results was as good as the tech-
nique with plate osteosynthesis'®?? application
of these devices has the limitation of stock in
different nail lengths, backing out of nail and at
high cost®!129),

The use of the standard 1.6 mm stainless
steel Kirschner wires not only allowed the flexi-
bility required for 3 point contacts, but was
strong enough to resist deformity on its cortical
entry and offered service at a low cost'®. In
addition the pre-bent wire tip at 30° aided the
closed reduction of displaced fracture and fur-
ther enhanced the 3-point contact fixation'”?%.
The small diameter of the wire allowed an
easier entry of implant into medullary canal®.
To our knowledge there was no report of pre-
mature physeal plate closure reported regard-
ing this technique??®, although it required
casting as external support.

Our clinical results, complication rates and
the need for open fracture reduction were con-
sistent with centers using the same principle of
biological fixation?'9117m1928) Al fractures

united and most of the cases demonstrated an
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Fig. 1.

a . An 11-year-old boy suf-
fered from a closed frac-
ture of radius and ulna
shaft.

b : His postoperative X-rays
demonstrated fractures
reduction with intrame-
dullary K-wires insertion
to achieve three-points
contact fracture fixation.

¢ : His clinical photographs
demonstrated full fore-
arm supination and pro-
nation after the removal

of intramedullary
wires.

excellent range of motion with minimal compli-
cations(Fig. 1).

Cullen et al described his experience in using
rush pin as intramedullary splint on 20 chil-
dren®. In his series, 17 patients had both bone
forearm fractures and only 8 patients had
intramedullary fixation of both bones. Open
fracture fixation approach was needed in 75%
of his patients and 18 complications occurred in
10 patients were identified which included hard-
ware migration, infection, loss of reduction, re-
operation, nerve injury, significant reduction of
motion, synostosis, muscle entrapment and
delay union. Despite the complications, 95% of
these patients had excellent or good clinical
results according to Price clinical grading sys-
tem of forearm fracture. Cullen went on to
suggest that 55% of his complications could
have been prevented by using intramedullary
K-wires as splints in both forearm bone frac-
tures.

The principle was further consolidated by the
fact that since both elastic intramedullary
splints were in contact with the cortical bone of
the radius and ulna at 3 points ; this stretched
the interosseous membrane and resulted in
additional stability in fracture reduction'®.

Although abundance of information about

this technique had been accumulated, there was
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Fig. 2.

a

: A 12-year-old boy suffered from closed forearm

bones fracture.

: Intramedullary K-wires were inserted for his

fractures fixation and a lesser degree of three
points contact was noted in this case as compared
to figure 1 b

room for development. The distal radial K-wire
entry point make use of the fact that the
medullary canal was the widest portion of the
bone and thus had a lower stress raising effect
and minimized the risk of iatrogenic fracture?®.
These sites of distal radial entry points includ-

ed radial styloid process and Lister tuber-

In our series we used the Lister tubercle as
the preferred entry point. This appeared to
have the potential in reducing the risk of super-
ficial radial nerve damage. It simplified the
insertion techniques by avoiding the need of
over drilling the near cortex and the use of T
handle bar in manual propellation of K-wires
insertion. One potential advantage of using
radial styloid as an entry point was that due to
it's more curvy line of insertion it could
enhance the stability of the 3 point fixation
principle and lessens the general criticism of
insufficient rotatory stability in intramedullary
fixation'¥ (Fig. 2).

Other important factors to reduce rotatory
instability were fracture stability that was
provided by the interdigitation of fracture frag-
ments and the intact portion of the periosteal
envelope'®. In the event of extensive fracture
comminution, or large soft tissue defects, which

compromised the axial stability of reduction

and the muscular tension to maintain fracture
stabilization with intramedullary K-wire, plate
osteosynthesis technique should be consid-

The use of an above elbow cast was not only
important in maintaining the rotatory instabil-
ity with the intramedullary splint technique but
it gave fracture protection against potential
hazardous from daily activities of a young
active child.

Re-fractures and loss of reduction after
removal of K-wires and cast before 4 weeks
postoperatively had been reported'®. In addi-
tion to achieve fracture union, it takes an
average of 8 weeks!'??® we recommended to
keeping the K-wires with cast for a total of 8
weeks. In general, joint stiffness after cast im-
mobilization had not been shown to be any
problem 91928,

To address the problem of superficial skin
infection, one needs to look at whether or not
the K-wire is buried subcutaneously or is left
transcutaneously. This in turn is determined by
the age of the patient. Pugh et al noted that the
average fracture union time for children of 10
years old and below was 6.4 weeks whereas in
children of 10 years and above was 8.4 weeks'®.
Hence in the anticipation of delay union, such

as in older patient and open fracture, we recom-
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mended burying the K-wires subcutaneous and
sacrificed the convenience of transcutaneous
K-wire removal in the office setting.

Finally it is interesting to note that majority
of excellent and good clinical outcome of using
intramedullary splint in children derives from
cases of the age group between 7 to 11
years!917182028) N ost of the complication found
in Cullen’s series occurs between 14 to 18 years
of age®.

This lead one to expect the success of
intramedullary K-wire techniques in patients
who were less than 14 years old and warrant
the caution needed to apply the same technique
in children between 14 to 16 years of age. This
was probably due to the lack of fracture
remodeling ability in older children®'”?” and
thus left little room for error in this less ana-
tomical fixation technique.

In summary, we proposed an expectation of
success in using transcutaneous intramedullary
K-wire in both forearm diaphyseal fractures in

children less than 14 years of age
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Callotasis Mineralisation in Achondroplasia Tibial
Lengthening-an individualised treatment process

Ng BKW, Cheng JCY, Hung VWY

Department of Orthopaedics and Traumatology Prince of Wales Hospital Shatin, Hong Kong

Abstract We have prospectively followed 8 selected patients with achondroplasia who
underwent bilateral tibial lengthening using the Ilizarov hybrid advance fixator, between 1991
2000. One of these 8 patients underwent bilateral lengthening twice. We measured the callotasis
and the stress-shielded eriginal host hone mineral density (BMD) and the bone mineral content
(BMC)changes during lengthening, and analysed these with respect to age, body weight,
baseline pre-operative BMD of the tibia, and to rigidity of the frame construct. The mean age
of the patients at the time of the operation was 12.15(9.58~14.4) years. There were 5 girls and
3 boys. Preoperatively, the average BMD of the tibia was 0.796(0.53~0.97) g/cm? ; the aver
age achieved lengthening was 9.48(5.5~11.9)and 9.78(5~11.8)cm ; with an average Length-
ening Index of 28.84(22.65~37.44) and 28.05(20.54~37.01)days/cm for the right and the left
tibia respectively. The Lengthening Index (LI)showed a correlation with age, and with preoper
ative BMD of the tibia, and body weight, when the frame rigidity was normalised. The frame
construct and dynamisation should be individualized to optimize mineralisation. Close BMC

monitoring allows quantification of mineralisation to decide on the introduction of strategies to

enhance mineralisation.

Introduction

There have been only a few studies of cal-

lotasis mineralisation during distraction
osteogenesis?®1% The introduction of a hybrid
advance fixation system has greatly improved
patient comfort. These large diameter rigid
half pins have replaced the fine original Ilizarov
transosseous tensioned wires which greatly
increase the frame rigidity and simplicity of the
frame®. The loading dynamics of the forces
acting at the callotasis and the stress shielded
host bone affect the rate of mineralisation. This
study prospectively followed a group of achon-

droplasia patients who underwent tibial length

ening with a same Ilizarov hybrid fixator to
discover clinically how different factors were
related to new and original bone mineralisation
during distraction and how mineralisation may

be optimised.
Materials and Methods

We have followed 8 achondroplasia patients
who underwent bilateral tibial lengthening,
with complete clinical records and X-rays. The
age, body weight, preoperative BMD, fixation
frame construct, rate of lengthening, and the
BMD changes during distraction and other
interventional procedures were recorded. Dual

Energy X-ray Absorptiometry(DEXA)scans

Key words : Achondroplasia, Tibia, Lengthening, Callotasis, Mineralisation
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Fig. 1.

a : Preoperative BMD scan of
right tibia

b : Preoperative BMD scan of
left tibia

¢ ! Preoperative BMD scan of
humerus as control

d : Careful positioning of limb
during lengthening ensures
consistence of scan

e . Measurement of hone seg-
ments according to fixed
distance from fixation pin

were made preoperatively on the humerus as
control, and on both tibiae at a marked site.
The same sites were scanned. serially with ref-
erence to a fixed distance from fixation pins to
ensure consistency of the measured segment
(Fig. 1 scan technique & graphs).

An Ilizarov Hybrid Advanced fixator was
used with a combination of transsosseous ten-
sioned wires and half pins. A detailed stiffness
study was made on each patient’s frame con-
struct to categorise the frame rigidity. The
choice of fixation was selected by the surgeon
to be the best frame construct at the time
according to the size and build of the patient.
The frame rigidity can be classified into two
categories of rigidity in terms of the number of
rigid pins. All patients had two maximally
intersection angle cross wires for each seg-
ment!?. Six patients(category 1)had one rigid
6/5 mm Orthofix pin, and two patients(cate-
gory 2)had two 6/5 mm Orthofix pins, per seg-
ment of fixation.

Each patient underwent a standard sequence
of treatment. A syndesmosis screw was first
placed across the ankle. A fibula osteotomy
was performed by excision of a 1 cm segment.
Fixation of the proximal and distal segments
was then performed. Osteotomy was then per-

formed either by multiple drill holes or through

aosrcde

conventional corticotomy. Postoperative dis-
traction was started after 10 days at 1mm
perday in four steps. Few patients had the rate
changed due to soft tissue tightness, which
responded to temporarily stopping distraction
for a few days. All patients walked at full-
weight bearing by two weeks when they had
recovered from the initial wound pain and had
become accustomed to the fixator. They each
had intensive knee flexion extension, ankle
dorsi- and plantar flexion exercises. Splinting
at rest was used to keep knees in extension and
ankles in plantigrade during distraction. close
follow-up BMC studies of the callotasis and the
original host bone were made using DEXA
scans weekly during distraction and fortnightly
during neutralization. Distraction was stopped
if there was any increasing soft tissue tightness
leading to joint motion reduction, or any pro-
gressive osteoporosis in the stress-shielded
original bone segments with BMC at less than
20% of the starting level. Each patient then
underwent a period of neutral fixation. The
fixator was removed when the BMC of the
callotasis had reached a plateau above 50~65%
of the original bone, the callotasis was painfree
on stress, and an X-ray showed a continuous
well-formed bone column. After removal of the

fixator, a well-moulded long leg dynacast was
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Table 1. BMC Changes at Callotasis and Original Host Bone during Lengthening

_ N Left(mean =+ scl) Right (mean+sd)
Host bone BMD change during distraction (%/day) —0.41%+0.00128 —0.36+0.0015
Host bone BMD change during neutralization (%/clay) —0.01 —0.01
Callotasis BMC change cluring clistraction (%/day) 0.130.0007 ‘ 0.12+0.0008
Callotasis BMC change during neutralization (%/day) 0.32+0.001 0.36+0.002

Table 2. Axial and AP Bending Rigidity Test Results of Different Wire and Pin Constructs
Construct Loacling speed 20 mm/minute Loading speed 50 mm/minute
Axial Loacling
Rod Pos. 5, 8, 10 Rod Pos. 3. 5, 10 Rod Pos. 5, 8, 10 Rod Pos. 3, 5, 10
Max N Displace Max N Displace Max N Displace Max N Displace
2 W 206 6 240 6 220 6 258 6
2W4+1P 414 6 428 6
2W+2P 450 6 453 6 437 6
AP 4-Point bending rigidity
2W 16 1.856 18 1.02
2W+1P 142 6 50 2.46 164 5.23 64 1.87
2W+2P 246 6 114 3.1 226 6 126 4.45
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Lengthening Index

Fig. 3.
XY scatter plot of LI vs Age /
BW/BMD Index

Fig. 4.
a ! axial loading
b © 4-point bending

applied for six weeks, followed by a hinged
Knee Ankle Foot Orthosis(KAFO)for approxi-
mately six weeks or a well-moulded KAFO for
twelve weeks. Comparisons were made among

these factors.
Results

Bilateral tibial lengthening was performed
for eight patients. In one of these 8 patients, the
bilateral 1engthening was performed twice.
There were five girls and three boys, with an
average age of 12.15(9.58~14.44)at the time
of the operation. The BMD of tibia preoper-
atively was 0.79(0.49~0.97)g/cm?; and the
average lengthening was 9.48(5.5~11.9)cm
and 9.78(5~11.8)cm ; the Lengthening Index
were 28.84 and 28.05 days/cm for the right and
left tibia respectively.

The BMC changes of the original host bone

L1 vs Age/(BMD)(BW)

Age/(BMD)}{(BW) Index

and the callotasis during distraction are shown
in Table 1.

Complications

Problems of pin tract infection occurred in all
patients, which responded in each case to a
short course of appropriate antibiotics and an
increased frequency of pin tract cleansing.
Obstacles, as defined by Paley*, included one
half pin required removal due to recurrent
infection. Two patients required revision of the
fixation, each at the proximal tibial segment.
One patient had corticotomy cracked proximal-
ly towards one of the fixation wires. This was
revised on the third day after a check by X-ray.
There was delay in distraction due to the pres-
ence of pain in one patient. She had developed
two episodes of premature fibular fusion requir-

ing repeat callus osteotomy. She also required
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percutaneous Achilles’ tendon lengthening, and
manipulation of the knee under general anaes-
thesia. Another patient required placement of
an additional half pin to control procurvatum
deformity during lengthening. Two patients had
ultrasonic therapy, and three patients had bone
marrow injections to the callotasis site during
the neutral fixation period when there appeared
to be no progress in mineralisation. There was
no incidence of fracture, and no vascular or
neurological complication. All patients were
satisfied with the achieved degree of lengthen-

ing.
Discussion

Callotasis is a very complex process affected
by a large number of factors from host factors
to great variations in three-dimensional stabil-
ity and stiffness from a different combination
of fixation strategies. The variations in all
these factors make studying the changes very
difficult. The principles of distraction neo-
osteogenesis is well accepted”. Ilizarov has
stressed the importance of stability with the use
of tensioned wires???. The use of tension wires
has been associated with discomfort.
Monolateral fixators are more rigid and com-
fortable, and the loading characteristics are
different. It is much stiffer and of a cantilever
nature. The ring fixator with tensioned wires
has an isotropic property®-an elastic phase of
axial stiffness before it finally behaves as a
cantilever with linear response. The ideal rigid-
ity for neo-osteogenesis is not entirely clear in
terms of the frame construct for modern
Hybrid Advance fixators. How stiff does it
need to be for axial, antero-posterior and lat-
eral bending? Dynamisation has remained the

most important factor influencing the rate of
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mineralisation. A study of the fixator stiffness
in axial and bending loading is therefore
required to compare the differences.

An artificial tibial bone model was fixed with
two different fixations using two rings with 1.8
mm wires tensioned to 110 kgF, and the wires
were placed as they would be in a clinical
situation. One of the proximal wires had an
olive stopper. The normal anatomical corridor
allowed for a convergence angle of 65 and 55
degrees for proximal and distal fixation rings
respectively. Orthofix 6/5 mm screws were
placed through Rancho cubes to simulate the
clinical setting. Two wires only, two wires and
one pin, and two wires and two pins combina-
tions were tested using the Hounsfield MTS.
The stress and displacement curves were
obtained for speeds of 20 mm and 50 mm per
minute at maximum displacement of 6 mm (Fig.
4).The results are summarized in Table 2.

From this preliminary testing, it showed a
half pin greatly increased the axial stiffness by
2 times, as well as the AP bending stiffness?.
The maximum axial stress sustained by 2 cross
wires alone construct ranged from 206 to 258
Newtons while that of the 2 cross wires and 1
half pin construct ranged from 414 to 428
Newtons. The axial rigidity of 2 wires and 1 pin
construct increased to 2 times. The bending
rigidity increased even more between these two
different constructs. The maximal stress was
from 16 to 18 Newtons compared to 142
Newtons for 2 wires and 1 half pin, and 246
Newtons for 2 wires and 2 half pins. The addi-
tion of each pin increased the bending rigidity
to almost 8 times the wire alone construct.

The tensioned wires showed good axial stiff-
ness but almost no bending stiffness at all.

Using two half pins did not increase axial stiff-



ness but did increase the AP bending stiffness.
Changing the rod position affected the AP 4
point bending stiffness.

Each influential factor can be analysed indi-
vidually with others controlled. The effect of
preoperative BMD on the BMC changes in
stress-shielded host bone and callotasis of two
male patients of similar age, body weight and
frame construct can be compared. Patient A
had a preoperative tibia BMD of 0.51 g/cm?,
and body weight of 20 kg. He underwent treat-
ment with a frame of 2 wires and 1 pin per
segment fixation. He showed a rapid drop in
the stress-shielded host bone(—0.6%/day dur-
ing distraction, —0.16%/day during neutralisa-
tion). Lengthening was stopped as the BMC
dropped below 20% of the original bone. The
healing during neutralization also took longer.
He had a long Lengthening Index of 37.1 days/
cm(Fig. 2-a). Patient B had a preoperative
tibia BMD of 0.59 g/cm?, and body weight of
21.2 kg. The frame construct was the same 2
wires and 1 pin per segment fixation. The drop
in the stress-shielded host bone was less severe
at —0.58%/day during distraction, and at —
0.03%/day during neutralization. It did not
drop below 20%. He had a Lengthening Index
of 22.65 days/cm(Fig. 2-b).

With the body weight, BMD, and age all
controlled, the effect of the fixator rigidity
could be determined in a further two patients
with different frame constructs. A third
patient-Patient C-had 2 wires and 2 pins per
segment fixation construct, and a fourth
patient-Patient D-had 2 wires and 1 pin per
segment construct.

Patient C showed a rapid drop in stress-
shielded original bone at —0.31%/day during
distraction and at —0.01%/day during neutrali-

zation. Her Lengthening Index was 36.11 days/
cm(Fig. 2-c). Patient 4 showed a slower drop in
stress-shielded original bone at —0.22%/day
during distraction and at —0.25%/day during
neutralization. Her Lengthening Index was
29.52 days/cm(Fig.2-d). The Lengthening
Index is a measure of the rate of healing. We
have postulated that the Lengthening Index
was proportional to age, and inversely propor-
tional to body weight, and preoperative BMD of
the tibia(BMDob), with the rigidity controlled,
The age, body weight and BMDob can be ex-
pressed as an index for analysis, together with
the Lengthening Index. This simplified relation-
ship can be expressed as Ll=c(Age)/
[(BMDob) (BW)] where ¢ is a constant of
proportion, BMDob is the BMD of the original
bone, BW is the body weight. The Age/(Body
Weight and BMD)Index was a simple postulate
of a mathematical relationship between the
Lengthening Index and the three potential influ-
ential factors. The correlation coefficient was
derived from this simple postulation. It may be
that the linear relationship was related better
with other mathematical modifications such as
through using the log of age, BW, and BMD.
For this very small sample, we just assessed if
there was possibly any relation between these
factors. The time when to remove the frame
was the same for all the patients in this series.
The XY scatter plot of the Lengthening Index
and the Age/[ (Body Weight) (BMD ob)] Index
of all 18 limb lengthenings has been plotted and
showed that the L. I. had a correlation with age,
body weight, and the BMD index (Fig. 3). The
correlation coefficient for all limbs and rigidity
categories 1 and 2, rigidity category 1, and
rigidity category 2 were 0.57, 0.72, and 0.44,

respectively.
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The increased stiffness appeared to be
related to the clinical reduction in rate of
mineralisation of the callotasis and increase in
the osteoporosis of the stress-shielded bone.
Two wires and 1 pin per segment fixation
seemed to be the best combination in terms of
elasticity. Two wires and two pins per segment
fixation at maximal intersection angles was
best for stability of fixation but may have been
too rigid. Early dynamisation is therefore advis-
able to maximize the rate of mineralisation
particularly during neutral fixation when
mineralisation has reached a plateau. DEXA
scans can allow monitoring of this quantitative
change and determine the timing of dynamisa

tion and timely frame removal.
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Treatment of Developmental Dysplasia of the Hip
by Pavlik’s Stirrups
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Abstract Purpose : To assess the relationship between gender, clinical hip stability, sono-

graphic pathology, and age at the start of treatment on the duration and outcome of treatment

for developmental dysplasia of the hip [DDH ], using Pavlik’s stirrups.

Methods : Pavlik’s stirrups were applied for treatment of DDH instantly upon the establish-

ment of the diagnosis for 224 hips [197 belonging to girls, 27 to boys].

Results : No statistically significant differences were found between the studied parameters.

Conclusions : At the age of one year, all the treated hips were found to be clinically, sonogra-

phically and radiologically normal. No avascular necrosis was seen among the treated hips. We

found Pavlik’s stirrups to be simple, safe and highly efficient in the treatment of DDH.

Introduction

In his classic paper, first published in the
Czech literature in 1950, entitled “Stirrups as an
aid in the treatment of congenital dysplasia of
the hip in children”!V, Arnold Pavlik described
a new functional method of treatment of what
we call today Developmental Dysplasia of the
Hip [DDH]. He suggested using a device which
brings the hip joint to flexion and, in this way,
to gradual, non-violent, spontaneous reduction
of the dysplastic and dislocated hip joint. In his
most quoted article published in German in
1957, he reported his experience with the treat-
ment of 1912 children'?.

Despite its simplicity and efficiency, Pavlik’s
method spread outside middle Europe only very
slowly. In 1957, Pavlik was visited by Suzuki

from Nagasaki who introduced this method of

treatment in Japan'®. Two years later, Pavlik’s
method was introduced to Blount in the United
States by Erlacher? but it did not gain wide
attention. In 1969, Fried reported 10 years of
experience with this mode of treatment in
[srael®. The largest series of long-term experi-
ence with the routine use of Pavlik’s method
was published by Grill et al in 1988, based on a
multi-centre study supported by the European
Paediatric Orthopaedic Society?.

Many pitfalls in the use of Pavlik’s method
have been reported also®”9'®. In our opinion,
the source of these is the incorrect use or faulty
understanding of the principles described by
Pavlik himself. Tight adjustment of the straps
as suggested by Ramsey'? or, even worse,
preventing any movement of the babies as sug-
gested by Iwasaki® leads to converting a

dynamic method to a “passive mechanical” one,

Key words : developmental dysplasia of the hip, Pavlik’s method, sonography
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Table 1. Sonographic pathology at Table 2. Age at onset of treatiment

start of treatment Age Number of hips
Type of pathology Number of hips First 48 hours 45
Ila 58 First week 14
Ilc 50 2nd~4t" weeks 27
111 48 After 4 weeks, but no later than 138
D 43 12 weeks
v 25

Table 4. Duration of treatment compared to
age at start of treatment

Table 3. Duration of treatment compared to
sonographic pathology

Type of pathology Duration of treatment(days) Age Duration of treatment(days)
Ila 72.1+4.1 First 48 hours 80+6.5
Iic 101+14.1 First week 100+10.8
111 1204+10.1 2nd~ 4t weeks 81x£7.9
D 94+6.3 After 4 weeks, but no later 78%+3.6
v 107.9+10.4 than 12 weeks

in Pavlik’'s words'®. We feel that this is the
main reason for avascular necrosis [AVN] of
the femoral head ‘caused by’ Pavlik’s stirrups.
Another problem is that many orthopaedic
surgeons assume that reduction will occur
immediately, or within 2-3 weeks, upon apply-
ing the device, not understanding the process of
spontaneous, gradual, non-violent, self-reduc-
tion, and this despite Pavlik’s statement that
the principle of the method is not in shortening
the duration of treatment'®?,

Nevertheless, there are also some objective
reasons for failure in the use of Pavlik’s
method. For example, there are hips with an
hourglass deformity of the capsule, preventing
sliding of the dislocated femoral head to the
acetabulum. neglected stable high dislocation
with an enlarged capsule stuck to the ilium, or
persistent laxity of the joint capsule.

Despite the still-growing popularity of
Pavlik’s method in the treatment of DDH, we
were unable to find a study dealing with the
relationship between gender, sonographic and
clinical pathology, age at the start of treatment,
and duration and outcome of treatment. To
answer these questions, we assessed patients we

treated using Pavlik’s method in a six-year
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period at a special DDH Clinic.
Patients and Methods

In January 1988, we introduced to our prac-
tice at the Out-Patient Clinic what we called
combined clinical-ultrasonographic investiga-
tion of infant hips, using Ortolani’s and
Barlow’s tests for clinical stability and Graf’s
method for sonographic pathology evaluation.
In January 1992, we added systematic neonatal
screening of neonates to the investigation.

Until December 1993, each baby diagnosed at
our institution with hip pathology was treated
immediately, using Pavlik’s method'”. In 151
children treated, clinical-sonographic pathol-
ogy was found in a total of 224 pathological
hips, 27 belonging to boys and 197 to girls.
Clinically unstable were 164 hips [positive
Ortolani/Barlow test], while 60 hips were found
to be clinically stable, with varying degrees of
severity of ultrasonographic pathology. Sever-
ity of sonographic pathology at the start of
treatment is seen in Table 1. Treatment initia-
tion is seen in Table 2. The chi-square test and
the student’s t test were used for statistical
evaluation.

We assessed the influence of gender, clinical



stability, severity of sonographic pathology and
age when treatment was started on the dura
tion, outcome [success] of treatment and AVN

rate.
Results

There was no statistical difference in dura
tion of treatment in comparing boys to girls :
72 days(range, 32~112 days)to 86 days (range,
34~138 days). For clinically unstable and sta-
ble hips, duration of treatment was virtually the
same : 86 days (range, 31~139 days). Although
the severity of the sonographic pathology had
no statistical influence on duration of treat-
ment, there was some tendency for prolonged
treatment for more severe pathology (Table 3).
Noteworthy is the observation that age when
treatment was initiated had no significant influ-
ence on duration of treatment(Table 4). We
believe that this is because treatment was start-
ed relatively early, prior to the age of three
months.

Only 7.14% (16 hips) were not reduced using
Pavlik’s method, but we were unable to find an
exact reason for this. Some tendency for failure
of treatment may be in more severe pathology
but the numbers are too small for statistical
evaluation. Also, hips whose treatment was
initiated after the age of 6 weeks tended to fail.
Initial sonographic pathology of these 16 hips
[one belonging to a boy and 11(7 unilateral, 4
bilateral)to girls] is described in Table 5. At
the time of diagnosis, nine hips were clinically
unstable and seven were stable. Treatment was
initiated in three of these hips at the age of 48
hours, one hip at the age of two weeks, and the
remaining 12 hips beyond the age of 12 weeks.
All 16 hips were treated by closed reduction and

POP spica cast, and/or by various surgical

Table 5. Distribution of hip sonography
treatment failure

Type of pathology Number of hips

Ila 8
Ilc

111 4
D 2
v 6

procedures

At the age of one year, all 208 hips treated
successfully by Pavlik’s method showed no
signs of AVN, were clinically stable, had a full
range of movement and were radiologically

normal.
Discussion

In 1957, Pavlik published a summary of his
experience with a functional method of treat-
ment using a harness with stirrups as an aid in
the treatment of DDH?. He achieved a healing
rate of 84.08% for dislocated hips [15.82% of
dislocated hips did not reach normality] and a
100% healing rate for dysplasias and subluxa-
tions(94.72% of all hips). In the group of dis-
located hips, AVN of the femoral head occur-
red in 18% after further treatment using pas-
sive mechanical methods(closed reduction,
casting, etc), i.e.,, 0.94% AV N for all children
originally treated by his functional methods. In
our opinion, the reasons for failure of treatment
were delayed start of treatment, especially at
the beginning, and full dislocation which devel-
oped as a result of this.

The most comprehensive study of the treat-
ment of DDH was published by Grill et al in
1988%, reporting 3611 hips of 2636 babies treated
at six European institutions. The reported rate
of AVN as a result of treatment was 2.38%. If
treatment was started before the age of three
months, this rate was even lower. The healing
rate was 80% for subluxated-dislocated hips

and 95.35% for dysplastic hips, a total healing
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rate of 95%.

Iwasaki reported a rate of 7.2% for children
as out-patients and 28% for those treated as in-
patients®. We see the reason for this as chang-
ing treatment from active movement to a pas-
sive mechanical process. According to the liter-
ature, success rates vary from 95.7%'® to 20%
in frankly dislocated hips, when treatment was
started after the age of three weeks®?. Many
reports have stressed the benefits of ultrasound
monitoring during treatment®”®'9  as ultra-
sound enables the accurate determination of hip
position in the harness and a shorter period of
treatment, and helps in making the decision to
abandon further treatment when spontaneous
reduction is impossible.

In this study, we reached a reduction rate of
nearly 93% and 0% incidence of AVN after
treatment, similar to the results published by
Pavlik and others®®® We believe that four
major factors contributed to these results :

1. Treatment was initiated in most of our
patients before 12 weeks of age.

2. Every child was followed at three-week
intervals during treatment, strictly following
Pavlik’s rules, using sonographic evaluation
until hip reduction and stabilization were
achieved.

3. Most patients were treated successfully
in two-three months ; in the event of failure of
treatment in this period, the patient was treated
by other means.

4, Awareness of the importance of the
understanding and treatment compliance on the
part of the parents, who were instructed in the
care and maintenance of the stirrups.

In conclusion, we believe that Pavlik’s
method is the treatment of choice for DDH in

the under three month age group.
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14 Years History of Japanese Paediatric Orthopaedics(JPOA)

Kikuo KAMESHITA, M. D.
Division of Orthop. Surg., Kanagawa Children’s Medical Center, Yokohama, JAPAN

Chiaki HAMANISHI, M. D.
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1985 Kyusyu Area Paediatric Orthopaedic Conference (POC)

1986 Kanto Area POC

1987 Kinki Area POC

1988/2 Tokai Area POC

1988/7 1st Annual Meeting of the Eastern Japan Paediatric
Orthopaedic Association (POA) combined by Hokkaido
and Kanto Area POCs

1988/12 1st Preliminary Board Meeting of the Japanese Paediatric
Orthopaedic Association (JPOA) by both Western and
Eastern POA founding board members

1989 1st Meeting of the Western Japan POA combined by
Kyusyu, Chugoku-Sikoku and Kinki Area POCs

1990/2 JPOA was officially founded at 1st Board Meeting
Office bearer: Dr. T. Murakami at Tokyo National
Children’s Hospital

1990/11 1st Annual Meeting of JPOA at Tokyo by Professor
S.Toriyama

Globalization of JPOA
1981 EPOS was organized by Profs. Bensahel and Sharrard
1984 POSNA was organized
1989 Proposal of alliance from EPOS to JPOA
1989/11 1st WPOA-Paediatric Section Meeting at Thailand
1990 Yamamuro-Ogiwara Travelling Fellowship started
1992 ISPOT (International Society for Pediatric Orthopaedics
and Traumatology)
1993 Proposal of alliance from POSNA to JPOA



1993/5 Proposal of the 7 principles of IFPO (International
Federation of Paediatric Orthopaedics) by
Prof. Yamamuro to Prof. Bensahel

1994/1 Prof. de Sanctis invited Prof. Yamamuro to the 1st IFPO at
Portugal accepting Yamamuro-Bensahel's 7 principles

1995/1 President of WPOA, Prof. JCY Leong proposed the
Paediatric Section of WPOA as the representative of
Asia Pacific area of IFPOS, which was agreed and informed
to Prof. Bensahel from Prof. Yamamuro.

1995/4 International committee of JPOA was organized

1995/11 Dr. Hamanishi : Erected as the president of the Paediatric
section of WPOA

1996/9 International Committee of JPOA proposed
Prof. S. Kokubun as the President of 2nd IFPOS

1996/11 In Kochi: WPOA Combined Meeting of Paediatric and
Spinal Sections was taken held

1997/10 Dr.Tomihisa Murakami died

1998/4 1stIFPOS in Madrid

1998/5 Alliance : JPOA-POSNA

1999/11 JPOA Asian Traveling Fellowship started

2000/3 Alliance : JPOA- Korean Paediatric Orthopaedic Societies

2000/10 Combined symposium between BSCOS and JPOA

2001/11 2nd IFPOS in Sendai combined with 12th Annual Meeting
of JPOA
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DDH ; Screening and Prevention in Japan

Toshio FUJII, M. D.

Fukuoka City Children’s Hospital and Medical Center for Infectious Disease, Fukuoka. JAPAN
Genji FUJII, M. D.
Department of Orthop. Surg., Sendai National FHospital, Sendai, JAPAN

Introduction 0

In Japan more than 85% of osteoarthritis of the hip joint is o
secondary to DDH. This shows the marked contrast compared
with the causes of DDH in European countries. So the —_— o
screening and prevention of DDH is most important for the .
treatment of osteoarthritis of the hip joint in Japan. (Fig. 1) i Oecton

N

Flg. 1: Causes of Osteoarthrlitls of the hlp joint. Bottom

three is Japanese. Bitinkoovn

§ Kopmalto24)

Screening

Clinical sigh is important for very early diagnosis for DDH.
And also no equipment is necessary. Click sign (Ortolani,
Barlow), limited hip flexion- abduction and asymmetry of thigh
skin folds have been commonly used. At 1967 neonatal mass
screening using click sigh was firstly introduced in
Fukushima city, Fukushima prefecture.

Radiograms of hip joint are important for early diagnosis of
DDH. As supplementary lines Hashimoto's line and Shiga's
line were invented. As measurement parameters ZL (lateral
deviated angle Ujiie), Z a+Z L (Sum of two angles Ujiie,

Z a is acetabular angle of Hilgenreiner) and Yamamuro's A
and B (Fig. 2) have been introduced. As indices for DDH
diagnosis, Nozaki's index and lino's index A, B & C (Fig. 3)
wereintroduced in Japan.

In Miyagi prefecture, radiological examination for clinically
suspected babies started at early 1951. At 1960 the Miyagi
prefecture society of orthopaedic surgeons for DDH screening "
was established and radiological mass screening at 4 months : &/ soin
started whole over prefecture. From 1960 to 1990, the
consultation rate of screening has been 98.6% on an average
(Fig. 4). Also radiological screening in Matsudo, Chiba

prefecture started at 1971. 20¢ 100%
Ultra-sonography is very useful and necessary for early 18%
diagnosis of DDH. In Japan, it was introduced at 1985. JOA's o 8%
training lecture of ultra-sonography (Echo seminar) has been 15 Egz;‘:is'a =
held every year. So a lot of young doctors can operate this k3 e
equipment correctly. Now neonatal screening of DDH by o o
means of ECHO has became popular in Japan. z 1‘:
Prevention 2
(1) Public Health Centre b
0 (LY

In Japan, we have had a baby health check system
sponsored by local governments since the 1940s. Public
health nurses visit babies at their home to check them and to (Frfl;:g:iF;f:;‘e"jnj’r‘e;a"“"°9i°a' magsiecreeningiforDOH atidmonths
advise mothers on baby care. They referred the baby to the
public health center where paediatricians and orthopedic F
surgeons screen for DDH and other abnormalities or
developmental disturbances. This route was extremely
effective in changing baby care methods. Floip): Mother.endnaby |
(2) Mother-and-baby notebook prefecture

Mothers having a baby were provided with a "mother-and-
baby notebook" for medical and welfare records under the
guidance of the Ministry of Health and Welfare. In this
notebook, we added a leaflet concerning the new baby care —
methods for DDH prophylaxis. (Fig. 5)



(3) Baby care method
Before 1960, most Japanese babies wore a long diaper,
which wrapped around the lower legs tightly, extending S
the hip and knee. (The incidence of DDH was very high e s
up-to 1.5 to 3.0 % at that period.)
In the 1960s, the triangular diaper became popular.
However, it still wrapped the hip, and restricted the active
movement of the baby's hip. The pants for the triangular
diaper had also brought baby's hip to extension. (During
this period, DDH incidence was 1.5 to 2.0%.) S T T T S O T
In 1975, Ishida reported the results of a prophylaxis SO I - R
program for DDH in Kyoto_ This was the first paper on Fig. 6 Drastic decrease of the incidence of DDH after the introduction of the
prophylaxis program for DDH in Japan. He reported the ~ P/e/e"on system in Fushimiward. Kyoto
remarkable decrease in incidence of DDH from 1.5% to
0.15% after changing the baby care methods (Fig. 6). The
incidence of click sign also decreased from 2.75% to
0.28%. His guidelines included diaper, baby clothes and
the way of carrying a baby (Fig. 7). (Ishida K: Prevention
of congenital dislocation of the hip, clinical and
experimental studies and practice of prevention,
Seikeigeka 1975, 26:467-474, ).

In accordance with those guidelines, most of the
Japanese orthopaedic surgeons who engaged in DDH
began to change the form of diaper to allow free motion
of the hip and knee in an attempt to decrease the high
incidence of DDH. After these points were widely
accepted by parents and grandparents, the incidence of 3
DDH gradually decreased in Japan. By 1986, the o ~4—0rslon
incidence of DDH became 0.3 to 0.15%, depending on the
area, and has been keeping this level until now. This
prophylaxis programme for DDH has been carried outby  *
the co-operation of Obstetricians, Paediatricians, 1%
Midwives, Public Health Nurses and Government Persons
of Health and Welfare.

After the introduction of prophylaxis programme, w3 1974 WS 1e78 1977 178 1979
redUCtion rate Of PaV"k harness decreased from 91 '3°/° Fig. 8 : Decrease of the incidence of DDH after the introduction of the
(1969-1978) to 81.7% (1980-1988) (Fig. 9). Severe prevention system in Nagoya
dislocation whose Yamamurols A is under 0 mm
increased from 0.8% to 13.0% after the prophylaxis(Fig. s0x 80N 100%

10). Prophylaxis improved the environment influencing
DDH; pre- and post-natal factors and trauma during
delivery. On the other hand, genetic factor; primary
acetabular dysplasia and familial joint laxity didnit
change. The rate of DDH caused by genetic factor
increased after DDH prophylaxis.

Bredoced

Onot reduzed
1(1969-1978)

(1980 1988)
0% €% A% 0% 0% 1ons

Dnare than Vi
141969 1978) BO~1 e Fig.9 : Reduction rate of Pavlik harness
CunderOmm

0{1982-1980) 81.7
Fig. 10: Changes of Radiological measurement
parameter(Yamamurols A)
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DDH ; Treatment in Japan
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Toyonori SAKAMAKI, M. D.
Department of Orthop. Surg., Japan National Children’s Hospital, Tokyo, JAPA

1. Birth-3month:

In Japan, the new born infant check-up has been
carried out at public health center in almost cities. And
also, pediatrician are concerned with chek-up system. At
the time of 1950, Tohoku University group was very eager
for new born infant check-up system. After 1960 this
system was popularized in all over the country. If the new
born infant with doubtful hip problem is detected, he is
consulted to orthopaedist. In general, following two
points are recommended.

1) The hip joint is maintained with abducted position by
setting the diaper.

2) The cover of diaper should be worn in loose, not
in tight. Ishida from Kyoto University emphasized
the importance of these points (Fig. 1).

2. 3-6months:

Pavlik harness (Riemenbiigel) is indicated in almost
DDH cases (Fig. 2). In 1957, Suzuki from Nagasaki
University introduced Pavlik harness into Japan for the
first time. Until then, manipulative reduction had been
carried out for a long time. Results on manipulative
reduction was relatively good. Over 40 years follow up
cases show this point (Fig. 3). But forced reduction and
long time casting are not desirable,avascular necrosis is
generated frequently.

Fig.| Hipjoint should be maintained with abducted position

Fig. 3 : 43 years follow up case (Bilateral DDH).



Advantages of Pavlik harness are not only atraumatic to the femoral head, but also available for the
regular outpatient treatment. Reduction rate of dislocated hip treated by Pavlik Harness is 70-80%. In
1976 Ueke and Nagoya city hospital group proposed “re-putting of Pavlik Harness” for irreducible hip.
Some of cases are reduced successfully.

3. Over 7 months:

Traction treatment for DDH patient was proposed by Craig in 1950, by Mau in 1956. This method was
introduced into Japan in around 1960. Now traciton method are indicated for over 7months DDH patients.
Four to eight weeks traction is required to get reduction. Fortunately, traction treatment is easy to be
carried out, because hospitalization charge is not expensive in Japan. There are two methods. One is
horizontal traction (Fig. 4), another is over head traction (fig. 5). In the former method, slight manipulative
reduction is required at the end of traction. In the latter method, almost cases are reduced spontaneously.

4, Irreducible cases

Open reduction is indicated for the irreducible cases with conservative treatment, severe unstable
cases, or missing cases. The anterior approach by Sommerville or especially in Japan the medial
approach by Ludloff has been used favorably for a long time. However the follow up results of open
reduction are not so good due to poor acetabular development or coxa magna. Recently, Okayama
University group proposes open reduction by extensive anterolateral approach. They reports excellent
results on open reduction which method is to attain concentric reduction of the femoral head by
complete circular incision of joint capsule (Fig. 6).

Complete circalar incision

I N Inverted limbus

N

‘Transverse ligament

Fig. 6 : Complete circular incision of joint capsule by extensive anterolateral approach
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History of LCPD in Europe and USA

1909 Waldenstrom : Case reports like LCPD

1910 Legg, Calvé and Perthes reported some cases

1913 Perthes : Histology ; no infection

1914 Schwarz : Histology ; no infection

1918 Iselin : Blood flow

1919 Edberg : Histology; no infection

1920 Waldenstrom : denial of infection theory

1921 Phemister : Epiphyseal bone necrosis

1923 Axhausen : Bone necrosis due to ischemia

1926 Benzon : Experimental mode! study using bovine ; no success

1933 Faber : Arthrography ; intact of articular cartilage

1934 Leriche : Experimental model study using ligation of vessels ;

no success

1953 Jonsaeter : Histology VS radiogram ; time-sequential changes

1953 Trueta : Microangiography ; changes of blood flow with aging

1966 Emr : Epiphyseal flattening of intact side

1971 Catterall : Radiographic classification

1973 Sanchis : Experimental model study using double infarction (DI)
; success

1974 McKibbin : Histology of human LCPD ; proving double infarction

1977 Stulberg : Long term follow up ; relationship between femoral
head deformities at physeal closure and osteoarthritis at last
follow-up

1977 Chiari : Treatment by Chiari operation

1980 Sutherland : Bone scintigram ; early detection of LCPD compared
to radiogram

1980 Bohr : First report of MRl in LCPD

1984 Scloes : MRI report

1986 Eleanor : Epiphyseal flattening of intact side without deformities
of articular cartilage

1987 Ippolito : Spica cast with non weight bearing for Catterall ll to IV ;
38% of Stulberg | and Il

1990 Coates: Femoral neck osteotomy for Catterall Il to 1V ;
58% of Stulberg | and Il

1990 Henderson : Evaluation of MRl in ! ~0ry

1997 Sebag : Dynamic gadlinium-enhanced subtraction MRI ;
early diagnosis

2000 de Sanctis : Prognostic evaluation of LCPD by MRI

Histological Study

1930 K. Nagasaka : (J Hukuoka Medical Coltage 23:108-54)

Necrosis of bone marrow and bone travecula

Secondary degeneration of articular cartilage

Breakage of growth plate

Reparative tissue around necrotic bone

M.Yamaguchi : Pathologicat study according to stages of LCPD

T.Miyauchi : (Cent Jpn J Orthop Traumat 3:305-323)

First report of double infarction (DI) of LCPD ;

Necrosis of woven bone around necrotic bone travecula

A. Inoue : (JBJS 58B : 453-461) (Fig.1)

Biopsy of human LCPD ; Double infarction (DI)

1959

1976

Fig.1: Double infarction -Histology-From A.Inoue (JBJS 58B - 453-461)

-

2mos 5mos

Abunant mature fibrous tissuewith [}
degenerativechanges in the blood vessels
and surrounding flbroustissue

bonewith a
layer of dead wovenbone

Blood flow
( Venography, Microangiography, Intraosseous pressure )
1933 Shinohara
1965 M. Hirayama : No blood flow from ligament teres artery
even after on set of LCPD
1969 T. Matsumoto (J JOA 43 :1013-1026)
Intercapsular pressure of the hip joint decrease and
blood flowin the femoral head increase at slight flex-
abuduction-internat rotation or slight flexion-abduction
external rotation position of the hip joint
1977 K. lwasaki : Double infarction was proved by intraosseous
Venography of LCPD
1981 K. Iwasaki : (Clin Orthop 159:248-256 )
Significance of ligament teres artery with LCPD
2000 T. Atsumi: (JBJS 82B:392-398)
Super selective angiography
Interruption of lateral epiphyseal arteries (68%)
No vascular penetration in weight-bearing portion of the
femoral head

Image study

1926 K.Takagi: (J JOA 1:73-92)
Air arthrography
No cartilage deformity of the femoral head in spite of
epiphyseal nucleus deformity

1954 Y. Masabayashi . (J JOA 27:420-426)
Arthrography ; Articular cartilage deformities according
to stages of LCPD
Severe deformity on anterolateral portion of femoral head

1969 S.Matsumori: ( Cent Jpm J Orthop Traumat 13 : 381-391)
Hypoplasia of on the intact side

2000 M. Hosokawa : (J KyotoPref Univ Med 109:541-550)
Time-sequential MRI study (Fig. 3,4), double infarction
(Fig. 5) on MRI, outcome prediction on MRI score
Physeal deformity and arthicular cartilage width of
femoral head of LCPD

Treatment

1984 Y. Sugioka : (Clin Orthop 184:12-23) (Fig.2)
Rotational osteotomy of femoral head for LCPD

1990 K.Tamura:(Cent Jpn J Orthop Trauma 33:598-560)
Modified A-Cast treatment ;
Stulberg evaluation 93% (Stulberg | and Il)

1990 V. Sugioka : (J JOA 64 - S96)
Congruency was all achieved by rotational osteotomy of
femoral head for hinged abduction cases

1991 T. Atsumi - (Seikeigeka 42 - 721-716 in Japanese)
Rotational osteotomy of hemoral head for hinged
abduction cases ; Stulberg { and Il ; 67%, lli or IV ; 22%,
V; 11% for hinged abduction of LCPD

Fig.2 : Anterior rotational osteotomy of femoral head for LCPD

Preope Postope

Last FU
From Y.Noguchi Kyushu Univ



Recent MRI study of LCPD in Japan
1991 Y. Kumasaka (Pediatric Radiology;21 : 208-210)

Modified epiphyseal index for MRI in LCPD

Y. Kumasaka (Nippon Acta Radiologica ;51:1232-1239)
Changes in the cartilaginous contour of LCPD-calculation

on T1-weighted MR images

M. Oshima (Europ J Radiol 15: 107-112)

Initial stage of LCPD-comparison of three-phase bone

scintigraphy and SPECT with MR imaging

A.Uno:(J Pediat Orthop 15:362-367)

Comparison of MRI with bone scintigraphy

M.Hosokawa:(J Pediat Orthop 8-B:161-164)

Preliminary report on usefulness of MRI for outcome

prediction in early-stage LCPD

1991

1992

1999

Fig.3: Time-sequential changes of LCPD on MRI
Healing process (Stulberg )

TIW
Iso Low & iso Low Low & Iso Low & Iso
3 mos 6 mos 9 mos 16 mos 19 mos
T2W
Low & Iso Low & lIso High & Low High & Iso High & Iso
Fig.4 : Time-sequential changes of LCPD on MRI
Delayed healing process (Stulberg Iil)
TiW
Iso Low Low & Iso Iso Iso
3 mos 6 mos 10 mos 16 mos 22 mos
T2W
High & iso Low & Iso High & Low High & Iso  High & Iso HI
Fig.5: Time-sequential changes on MRI
Delayed healing (Stulberg Iil)
TIW
Low & Iso Low & Iso Low &lso
3 mos 9 mos 12 mos 16 mos 22 mos
[
Low & Iso High & Low High & Iso High & Low High

Double Infarction In weight bearing area

25 mos

gh & Iso

MCS (Multi Center Study) of LCPD in Japan
organized by JPOA

Numbers of Institutes for MCS : 93

Case 725(783 hips)

Gender: Male 656, Female 78, No check 10

Age atdiagnosis: 2Y4M~ 15Y1M, Ave. 7Y1M
Affected side: Rt. 284,Lt.380,Both 58, No check 3
Body Height: 82.5 cm ~ 166 cm, Ave.118.0 cm
Body Weight: 12 kg ~ 75 kg, Ave. 23.9 kg

Catterall Classification Catterall
I 31 4.3% i 6 11 2 0 0
[} 110 15.2% ] 35 26 8 3 0
L] 352 48.6% 1] 50 87 55 10 4
v 215 29.7% v 18 46 42 22 O
unclear 17 2.3% 1 mwom v v
Stulberg
Herring Classification  Herring
A 70 20.4% A 23 15 4 0 O
B 361 49.8% B 56 113 56 8 2
c 148 20.4% c 5 33 37 17 2
unclear 146 20.1% 1 nm v v
Stulberg
Age at diagnosis VS Outcomes
(Stulberg evaluation)
Age I % I %l % IV% V % Total
4= 20401 14286 13265 2 41 0 0.0 49
5 19373 16314 12235 4 78 0 00 51
6= 27270 38380 24240 11110 0 00 100
7= 24247 39402 23237 11113 0 113 97
8s 31248 52416 28224 13104 1 08 125
9= 16229 31443 19271 3 43 1 14 70
10< 4 118 15441 11323 2 59 2 s9 34
1= 2 54 18486 11297 5 135 1 27 37
11> 2 83 5 208 10417 4 167 3 125 24
Total 145 228 151 55 8 587
MCS for Perthes Disease
Outcomes (Containment Methods)
Stulberg Total n=537 Cons. n=449  Ope. n=88
| 24.6% 245 % 25.0%
[} 40.6 % 41.4 % 36.4 %
[} 253 % 254 % 25.0 %
v 8.2% 7.8% 10.2%
' 13% 0.9 % 3.4%
Conservative NWB VS WB
Stulberg (n= 185) in Catterall lll — IV
| il mn v ) Total
FWB 4 19 8 4 0 35
% 14 54.3 229 114 0
NwB 22 67 35 11 1 136
% 16.2 49.3 257 8.1 0.7
PWB 4 2 6 2 0 14
% 28.6 143 429 143 0

FWB: tull weight bearing, NWB: non-weight bearing, PWB: partial weight bearing
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Slipped Capital Femoral Epiphysis

Masato SATO, M. D.
Department of Orthop. Surg., Saitama Children’s Meclical Center, Iwatsuki, JAPAN

Atsushi KITA, M. D.
Department of Orthop. Surg., Japanese Red Cross Sendai IHospital, Sendai, JAPAN

1. The first report of SCFE in Japan

Four boys were reported by Abe. Their age ranged from 15 to 16 years. The growth plate of their long
bones were open, suggestive of delay of skeletal maturity. Traction was applied in one case and
manual reduction in another one.

Abe K. Coxa vara Adolescentium. J Jpn Orthop Association 1930;5:299-321.

2. Cause of SCFE

Hormonal background of SCFE

The experiment on rats demonstrated that the force required to slip the epiphysis of the tibia was larger
in female than in male.This force decreased in gonadectomized rats.And in gonadectomized rats the
force increased by giving estrogen and decreased by testosterone. T hese results explain high
incidence of SCFE in boys.

Oka M. The influence of sex hormones on the mechanical strength of the epiphyseal plate. The Cent
Jpn J Orthop Traumat 1976;19:714-733.

Factors of occurrence in slipped capital femoral epiphysis (SCFE)

Most cases of SCFE are overweight boys and girls in Japan. Overweight children had decreased
femoral anteversion (retroversion) proved by CT.The association of overweight with retroversion are
seen. These two factors (obesity and retroversion) heavily contribute to occurrence of SCFE.

Sato M. Clin Exp Med, 1990;Vol.153:303.

3. Assessment of tilting angle of SCFE

Accurate method of measurement of slipped angle in slipped capital femoral epiphysis (SCFE) by using
three dimensional surface reconstructions.The measurement of slipped angle in SCFE by plain
radiography is not always accurate because the patient cannottake a standard position at the
radiological examination because of pain and contracture. Three dimensional surface reconstructions
make it possible to observe the femoral neck from all the direction. T his method is reliable and useful
for deciding the operative procedure.

Sato M. J Jpn Orthop Assoc 1989;63S 122.

Fig.1 A, B : 3D-CT of SCFE (lateral view of femoral head) Fig. 2 : 3D-CT of SCFE from AP to lateral view of
A : Unaffected side, B : Affected side femoral head. Every picture rotates 10 degree,

Tonoo reported the method of calculation of posterior and medial tilt angle of SCFE using coronal and
axial slices parallel to the axis of femoral neck on MRI.
Tonoo M. Calculation of severity of SCFE utilizing MRI. J Jpn Paed Orthop Assoc 1991;1:45-50.



patterns of blood supply to the SCFE. In some
unstable slips the vascular injury occurs at the
time of injury, before reduction.And the
reduction does not necessarily contribute to
the risk of avascular necrosis after SCFE.
Maeda S. Vascular supplies to slipped capital
femoral epiphysise. J Pediatr Orthop 2001;21:

The first report showing angiographic
2
£

664-667.
Fig. 2. An unstable slip of the left hip. A : Anglogram before manipulation shows nonfilling of the
superior retinacular artery (SRA) and the posterior column branch (PCB). B and C : Angiogram
after manipulation and internal fixation shows the stain of lateral epiphyseal artery (white arrow)
4. Osteotomy for SCFE and SRA (black arrow)

For the case of the moderate type, simple flexion osteotomy, Imhaduser’s and Southwick’s 3-dimensional

osteotomy were selected.
In the case of PTA over 45° ,Transtrochanteric anterior rotational osteotomy brings good results. And
in the case of PTA over 70° ,addition of modified Kramer’s osteotomy brings good resuits.

Sugioka Y. Transtrochanteric Rotational Osteotomy in the Treatment of Idiopathic and Steroid-
induced Femoral Head Necrosis, Perthes Disease, Slipped Capital Femoral Epiphysis, and
Osteoarthritis of the Hip. Clin Orthop and Rel Res 1984;184:12-23.

Fig. 3A-C : 12 years old male (from Kyusyu University) Fig. 4A-C: 13years old male, bilateral case{from Kyusyu University)
A : Preoperatlve radlogram (PTA:50" ) A : Preoperative radiogram (PTA: 72" )
B : Postope. (Transtrochanteric anterior rotational osteotomy ) B : Postope. (Transtrochanteric anterior rotational osteotomy

C : 4 years after Initlal operation (PTA:5° ) + Modlfied Kramer's procedure)
C : 3 years after initial operation (PTA: 7" )

For the case of the sever type, subcapital osteotomy is also selected, and brings good results.
Nisiyama K. Follow up study of slipped capital femoral epiphysis. J Pediatr Orthop 1989;9:653-659.

5. Present problem of SCFE in Japan
The theme discussed now are the timing of removal of the pin and screw used for fixation (in situ)

and indication of prophylactic fixation (in situ) for contralateral hip.
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Treatment of Congenital Muscular Torticollis in Japan

Ko ODA, M. D.

Asahigawasou Ryouiku-Center, Ryouikuen, Okayama, JAPAN

It has been reported that the incidence of congenital muscular torticollis is slightly higher in Japan
(about 3%, Ito, 1956), (1.94%, Kojima, et al., 1956), (1.7%, Kawamura, et al., 1972) than in western countries.
There is no outstanding sex difference ; however, the right side is more frequently affected than the leftin
these reports of incidence.

1. Conservative treatment

The mainstay of the therapeutic policy for infantile muscular torticollis has been a conservative
approach. According to a standard practice, the affected area is protected for one month following birth,
after which massage, manual correction, and various methods to prevent secondary deformities, such as
plagiocephary, are applied. Attempts are made to maintain the corrected posture by using special
equipment (e.g., corrective pillows). Tanabe et al. (1964) and Shinoda et al. (1969) conducted comparative
studies on those patients who had massage or manual correction and those who had no treatment. They
showed that these therapeutic approaches were ineffective and even harmful by increasing the risk of
adhesion of the tissue around the sternocleidomastoid muscle. Thus, massage and manual therapy were
thought to be contra-indicated. The current standard practice in Japan is continued observation up to the
age of one year, because, as reported by many, about 90% of the patients with muscular torticollis recover
spontaneously by age two.

Shinoda, et al. (1965) proposed manual myotomy to replace the then conventional massage or manual
correction. This procedure was indicated for those acute cases in which the rotation of the cervical
vertebrae is severely limited, where the size of the nodule is greater than that of the thumb, and where the
acromion-mental distance is three finger0 breadths or more. Patients were selected around 20 days after
birth when the granulation process reaches the plateau at the lesion and the coarseness of the texture of
the granulation becomes most prominent. Beyond this stage, the granulation tissue become fibrous and
is transformed into a hard cicatricial cord-like structure, thus posing a formidable problem for manual
myotomy.

Kasai's procedure (1971) is representative of manual myotomy: the affected child is placed in a supine
position with his head and neck regions exposed on the examination table and his shoulders firmly held
by a surgical assistant; the surgeon holds the head section with both hands, turns it to the side to
separate the clavicular portion, followed by severance of the sternal limb by rotating the head. When the
myotomic procedure has been successful, an indentation may be felt at the site where the muscle has
been disrupted; and the restriction on neck movement that had persisted up to then has been eliminated,
thus permitting free movement of the neck.

Manual myotomy was used in many institutions until the latter half of the 1970s; but at present the
maijority of orthopedists do not perform it because many patients undergo spontaneous correction.
Although a few in number, complications such as clavicular fractures, hemorrhages of the external
auditory meatus, and accessory nerve paralysis have been reported in association with the method. The
procedure requires a certain level of sophistication, and there is concern that the psychological effects on
newborn infants may be considerable. The current common practice is to observe the clinical course
starting at the neonatal stage. The patient's family is clearly informed that massage is not needed, that
about 90% of the cases undergo spontaneous correction, and provided with information on specific
childcare practices. It is important that this information include the following :
| Secondary disturbances caused by postural reflexes, such as ATNR should be prevented
| Systemic development (including steadying control of the head region) should be promoted, with special

emphasis on positioning while sleeping, holding, dressing and undressing, nursing, and playing.
| Excessive extension of the affected side of the neck is to be avoided and efforts should be made for
relaxation of the infant.



2. Surgical procedures

Surgical treatment for muscular torticollis was reported in Japan as early 1923 (Kageyama, et al.) and
1928 (Nakura, et al.). Maeda (1942) examined the resulting details of the procedures conducted at Keio
University Medical School, and reported that among the surgical procedures, the resuits of the Lange
method (Hohmann, 1904) , (severance of the upper end of the sternocleidomastoid muscle) were poor
due to the procedure itself and not due to the postoperative care. He subsequently evaluated a myotonic
procedure in which both ends were left free (based on the method by Riedinger et al.) , and stated that
the results were excellent.

Based on the periodic screening of children between birth and 3 years conducted at the National
Okayama Hospital (now the National Okayama Medical Center), Tanabe (1981) reported that the
incidence of muscular torticollis for which a surgical procedure is indicated was 0.08% of the
population. The timing of surgical treatment has varied according to the assumed time limit for
spontaneous correction: one year, 18 months, and 2 to 3 years.

Surgical approaches have included dissociation of the sternocleidomastoid muscle (severance of the
upper or lower end, or both ends), total or partial excision of the sternocleidomastoid muscle (Mikulicz,
1985), plastic elongation of the sternocleidomastoid muscle. Tanabe (1981) listed several
recommendations based on the evaluation of his own clinical cases. Myotomy of either upper or lower
muscular end alone is often insufficient to eliminate contraction. Total excision is satisfactory, but for
those over the age of 3, partial excision below the site of bifurcation should be sufficient. Cranial
deformation does not undergo spontaneous correction as much as expected after surgery. If
contracture is corrected before the age of 10, facial asymmetry can be expected to correct
spontaneously.

Tanabe (1981) also warned that the site of the transverse nerve in the neck and on the lateral side of
the clavicular branch should be confirmed. Because 43.9% of the accessory nerve also penetrates the
sternocleidomastoid muscle (Yoshizaki, 1961), the placement of this nerve should be confirmed to avoid
injury. Kasai emphasized the significance of complete severance of the fibrous tissue at the ventral
side, using the omohyoid muscle that runs transversely on the dorsal side of the sternocleidomastoid
muscle as an index. Tanabe concurred with this statement, and also stressed the importance of
complete excision of the fibrous tissue to prevent a recurrence.

Results of Treatment Practices Survey

Questionnaires regarding treatment practices for congenital muscular torticollis were sent to 208
orthopaedic surgery facilities in Japan in September 2001. The response was 49% (102 of 208).
Only 2 (3%) of 102 do manual myotomy, 1 (1%) does massage, and the remainder do only observation as
conservative treatment. Observation periods ranged from less than age 1 year to 10 years : < 1yr =4
(5%), 1yr = 36 (46%), 2yrs = 19 (24%), 3yrs = 16 (20), and > 3yrs = (5%). Timing of the surgery was similar
to the observation periods: before age 1 = 3 (3%), ages 1 to 3 =63 (72%), and older than age 3 = 21
(24%). Procedures used were inferior edge release = 58 (60%), superior and inferior edge release = 19
(20%), superior edge release = 2 (2%), subtotal resection = 13 (13%), plastic elongation = 2 (2%),
And other procedures = 3 (3%).
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Historical Review of the Study for Congenital Clubfoot in Japan
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Department of Orthop. Surg.. St. Marianna Univ. School of Medicine, Kawasaki, JAPAN

Haruyasu YAMAMOTO, M. D
Department of Orthop. Surg., Ehime Univ. School of Medicine, Onsen, JAPAN

1) Etiology

1) Ishihara M. Genetic factor of the congenital club foot.
J Jpn Orthop Assoc 1940;15:731-744

2) Yamamoto H. A clinical, genetic and epidemidogic study of congenital club foot.
Jpn J Human Genet 1979;24:37- 44

2) Pathology

1) Shimazu A. Pathological finding of congenital
club foot in autopsy study.
Seikeigeka 1973;24:803-810
Fig. 1A : The talsal neck and head were deviated medially, and the
tarsal head showed special-shaped deformity. Talus encountered with
anteromedial part of the navicular and calcaneus.
1B : After excision of talus.

1A
2) lizaka H. Eperimental study of congenital club foot.
J Jpn Orthop Assoc 1977;51:381-400
Fig. 2A : Dynamic adduction, k\\)
2B : A-P radiograph of the foot shows ol -
gradual increase of the adduction & .
deformity in the forefoot. 2C : Time - ° F: 3
course of the deformity in the / ’ M ll ,{ «
forefoot. “Dislocation” means the 3 .: N
mice with hip or patella dislocation *I =
after operation.
w 2w 3w 4w " Bu 2w Bw
Fig. 2C
3) Radiographical Study
1) Kameshita K. Arthrography of the 2) Miyoshi K. Radiographical study of the changes
midtarsal joints in congenital club foot. of talo-calcaneal aligemant during the growth.
J Jpn Orthop Assoc 1975;49:59-70 Seikeigeka 1970;21:427-434 (Fig. 4A - D)
A-P ;_’)
o
o
[a]
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B : Calcaneal pitch D : Angle of talus axis
Atfected side  Unaffected side A {lateral view)
Fig.3:2Y 1 M male , Right congenital clubfoot ge

3) Nomura S. Internal rotation
of the curus in congenital clubfoot
Rinsho Seikei Geka 1974;9:725-737



4) Treatment

A) Conservative treatment
1) Morita S. A
correctionand* -
J Bone and Joint Surg 1962; 44 A 149-160
Fig.6A ,B:
Drawings showing the
arrangement of the leverage-wire
apparatus and the manipulative
maneuvers (arrows).

spergs

Fig. 6A : Medial view

2) ShinodaT. Functional treatment of the
congenital club foot.
Seikeigeka 1970;21:15-21

A 0 SR
Fig. 7A : Sling for congenital clubfoot

7B : The mechanism of correction (knee flexion, extension)

B) Surgical treatmant

1) Yoshikawa S. Medial release operation for
congenital clubfoot.
Guideline of Orthopaedic Treatment 422,1963
Igaku Shoin,Tokyo

L azmm‘zrm m;
Mn/\a 2 1

Fig. 9A-F : Our original medial release

A : Skinincision, B : Elongation of the posterior tibial tendon,

C :Release of the talo-navicular joint, D : Release of the talo-calicaneal joint,

E : Lateral shiftof the navicuiar bone, F : Elongation of Achilles tendon and
release of the posterior capsule of talocrural joint should be added if posterior
release would be necessary.

the treatment of resistant congenital club foot in infants by gradual

wooden Footdla

Fig. 6B : Posterior view

3) Yamamoto H. Treatment of congenital
clubfoot with a modified Denis Browne splint.
J Bone and Joint Surg 1990;72-B:460-463

Fig. 8: Modified Denis Browne splint

2) KatoT. Tarsal neck osteotomy for congenital
clubfoot.
Operation 1979;33:503-504

Cc

Fig. 10A-C: Alignment of tarsal bones
A : Pre-operation, B : Post-operative alignment after posteromedial release,
C : After wedge osteotomy of taius neck
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Treatment of Cerebral Palsy (CP)in Japan
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Shinkoen [landicapped Children’s Fospital, Fukuoka, JAAN
Ryoichi SHIBA, M. D.
Hyogo Prefectural Nojigiku Medical and Rehabilitation Center, Kobe, JAPAN
Yuji YOSHIHASHI, M. D.
Aichi Prefectural Hospital and Rehabilitation Center for Disabled Children.
Daini Aoitori Gakuen, Okazaki, JAPAN

A Concept "Ryoiku" and institutions for physically disabled children

Theidea "Ryoiku" has been established by Takagi on 1924. Numberof CP and total Inpatient'day in the centers for

"Ryoiku": Children receive not only medical care but also guidance on dissbled childrenii1562 2000)

their daily life that helps preparing the children to lead an independent

life in the future.lnstitution:The institution has two functions ; treatment

(medical care) and education (school) by combining the hospital to the 1

school. K

1. Medical center i
Orthopaedic surgeon and pediatrician work closely with each other

to provide the most appropriate treatment, physical therapy,

occupational therapy, speech therapy, psychological analysis

incorporate in training to recover functions and promote patients

adaptation to society. R
2. School

Special education and occupational training are available at the school e
including kindergarten, compulsory school and / or high school. T
First institution based on the concept "Ryoiku" has been built at -

Tokyo on 1942. The number has increased since the first institution. 56 .~ - -
institutes were developed at each prefecture of Japan on 1963 under LS
the Child Welfare Law. The diseases and number of inpatient through

1962 to 2000 are shown on the following charts (right side).

B Surgical treatment: Institution of orthopaedic selective spasticity-control surgery .

Introduction of Orthopaedic Selective Spasticity-control Surgery (OSSCS). During the past 20 years,
revolutionary advances have been made in the treatment of cerebral palsy. While analyzing the muscle
activities in normals and patients with cerebral palsy, we have also made every effort in developing
effective orthopaedic surgery and established an approach to control spasticity called "Orthopaedic
Selective Spasticity-control Surgery (OSSCS)".

OSSCS is an approach to control spasticity
while preserving antigravity activities. The working
hypothesis of this approach is that the multiarticular
muscles have less antigravity and more propulsive
activity while the monoarticular muscles have more
antigravity and less propulsive activity(Fig. 1, 2).
The multiarticular flexors and extensors are selectively
released and hypertonicity of these muscles are reduced
(Fig. 3). The monoarticular muscles are preserved. Kigiiantigresityimonosntictlar muscles

Fig. 2 : Propulsive multiarticular muscles
Fig. 3 : Release of hypertonic muscles

On this 10 year-old female, OSSCS was conducted on both W
the hips and knees. Preoperatively, marked crouched
posture was observed with flexion and adduction deformity
of the hips and flexion deformity of the knees (Fig.4A). )
Postoperatively, crouched posture was lessened. He is now
ambulatory with crutches (Fig.4B).

On this 30-year-old male with athetosis who complained
of radiating pain and sensory deficit in the right upper
extremity, OSSCS was conducted on the neck. After
OSSCS, involuntary movements of the head and neck
decreased markedly, showing that the athetosis was
significantly controlled (Fig. 5AB).



As shown in Fig. 6 A,B, athetosis of the hand and fingers
can also be controlled and voluntary movements can be
facilitated (Clinical Orthopaedics 384 : 111-111).

Thus, OSSCS seems to be useful, allowing selective control
of spasticity with most promising results. However,
understanding of specific functions of the muscles and the
applications of selective muscle releases are indispensable
for attaining excellent results.

Please refer to Poster Session 11-P16 and Book" Orthopaedic
Selective Spasticity-control Surgery. Soufusha, Tokyo, 2001".

Fig.6A, B : OSSCSof the hand and fingers

C Physical therapy: The Ueda method:A new approach to the
cerebral palsy

The Ueda method is a physical therapy to decrease spasticity or
hypertonus in cerebral palsied children. It was invented by Tadashi Ueda,
a Japanese pediatric orthopaedic surgeon, and published in 1988.
Nowadays in Japan, lots of physical therapists and occupational
therapists treat children with spastic cerebral palsy based on this method.
Recently, it is coming into wide use also in China.

The rationale of this method is in the first place that spastisity or
hypertonus is responsible for the abnormal postural reflex pattern, and
not vice versa, and in the second place that normal righting and
equilibrium reactions are not be facilitated by giving normal movement
experiences, but ought to be released spontaneously due to the decrease
of spasticity.

The Ueda method consists of five elemental techniques ; technique for
the neck (Fig. 7), the trunk (Fig. 8), the upper extremity (Fig. 9), the lower
extremity (Fig. 10-A,B) and the shoulder girdle (Fig. 11).To hold just a
reverse limb position that is observable in the child with cerebral palsy,
which is abnormal, is originality with this method, being contrast with
traditional views. For example, technique for the lower extremity is as
follows. The therapist holds an ankle joint of the child in the maximally
plantarflexed position for three minutes (Fig. 10-A), with the great toe
plantarflexed as well (Fig. 10-b), then dorsiflexes and plantarflexes the
ankle reciprocally twenty times, and finally again holds it in the position of
maximal plantarflexion for three minutes . The treatment is carried out
twice a day by parents.

Through treatment by this method, spasticity or hypertonus of the
muscles can be reduced, and the effects of a treatment session continues
for from several hours to a week. In many cases, after a treatment session,
asymmetry of the neck and trunk are corrected, and deformities of
extremities are also corrected. The neck righting reaction and the
parachute reaction sometimes become positive. After the treatment, motor
function of upper limbs often improve, and voluntary movement of lower
limbs increase promptly. By reducing spasticity or hypertonus, many
motor problems with cerebral palsied children can be resolved.
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The History of Spinal Deformities in Japan

—Mainly the History of Japanese Scoliosis Society—

Sadaaki NAKAI M. D.
Department of Orthop. Surg., Fujita Health Univ. School of Medicine, Toyoake, JAPAN
Yutaka NOHARA, M. D.
Department of Orthop. Surg., Koshigaya Hospital, Dokkyo Univ.
School of Medicine, Koshigaya, JAPAN

Japanese Scoliosis Society
is the leading congress
of spinal deformities in Japan.

History and Present Status of
Japanese Scoliosis Society

1968 1st Annual Meeting in Tokushima
President: Kengo Yamada, School of Medicine, The University
of Tokushima , Case Presentation
1969 2nd Annual Meeting in Chiba
President: Shunichi Inoue, School of Medicine, Chiba University
The main themes:
1. Scoliosis and Central Nervous System
2. Autopsy Analysis of Scoliosis Cases
3. Treatment of Scoliosis
1970 3rd Annual Meeting in Tokushima
President : Kengo Yamada and Hiroshi Yamamoto, School of
Medicine, The University of Tokushima, Case Presentation
1971 4th Meeting in Tokyo
President : Shunichi Inoue, School of Medicine, Chiba University
The main themes:
1. Registration of Scoliosis Cases
2. Evaluation of Scoliosis Treatment
3. Lung Function of scoliosis patients
1971 5th Meeting in Kobe
President: Hiroshi Kumon , Hyogo Nojigiku Medical Center for
disabled children
The main themes:
1. Diagnosis Method of Scoliosis
2. Treatment of Scoliosis
3. Techniques of Bracing and Casting
1972 6th Annual Meeting in Kanazawa
President : Toshinobu Onomura, Osaka Medical College
Hiroshi Kumon, Hyogo Nojigiku Medical Center for disabled
children
The main themes:
1. Trend of Scoliosis Treatment in the U.S.A.
2. Case Presentation
1973 7th Annual Meeting in Sapporo
President: Shigeo Matsuno , School of Medicine, Hokkaido
University
The miain themes:
1. Registration Method Using Punched Card
2. Manufacturing of Milwaukee Brace
Scoliosis of Fishes  (Fig. 1)

Cited from Spinal Deformities, Pathogenesis and Treatment
Ed.by Kengo Yamada and Shunichi Inoue. igaku Shoin.1977

1974 8th Annual Meeting in Kobe
President: Hiroshi Kumon, Hyogo Nojigiku Medical Center
for disabled children
The main themes:
1. Present Analysis of Scoliosis Cases
2. Case Report
1975 9th Annual Meeting in Kyoto
President: Toshinobu Onomura, Osaka Medical College
The main themes:
1. Statistical Analysis of Scoliosis Using Punched Card
2. Treatment of Spinal Deformities in the U.S.A.
3. Case Presentation
1976 10th Annual Meeting in Kyoto
President: Shunji Murachi, Aichi Prefectural Colony
The main yhemes:
1. Problems of Curve Measurement of Scoliosis
2. Treatment of Infantile Scoliosis
1977 11th Annual Meeting in Tokyo
President: Yasuo Yamauchi, Juntendo University School
of medicine
The main themes:
1. Cotrel Traction
2. Practice of Cotrel Casting
3. Monitoring of Spinal Cord
The Japan-U.S.A. Joint Meeting on Scoliosis was held
in this year.
1978 12th Annual Meeting in Sendai
President: Shoichi Kokubun, Nishitaga National Hospital
The main themes:
1. School Screening
2. Film of Spinal Screening Program in Scoliosis
Research Society
1979 13th Annual Meeting in Tokyo
President: Kiyoshi Kumano, The University of Tokyo
Hospital Branch
The main theme: Complications of Scoliosis Surgery

This textbook of spinal deformities edited by Kengo
Yamada and Shunichi Inoue was published in 1977.

1980 14th Annual Meeting in Fukuoka
President: Nobuaki Tsunoda, Spinal Injuries Center lizuka
The main themes
1. New Instrumentations and Surgical Methods
2. Brace Treatment
3. Problems of Early Detection of Scoliosis
1981 15th Annual Meeting in Yokohama
President: Kakuzo Nagata, Yokohama City University
School of Medicine
The main themes:
1. Brace Treatment
2. Symptomatic Scoliosis



1982 16th Annual Meeting in Fukuoka
President: Yoshiharu Takemitsu, Asahikawa Medical College
The main themes:
1. Natural History of Adult Scoliosis
2. Natural History of Mild Scoliosis
1983 17th Annual Meeting in Kyoto
President: Hiroshi Yamamoto, Kochi Medical School
The main themes:
1. Genesis and Pathophysiology of Idiopathic Scoliosis
2. Recommended Instrumentation Surgeries
1984 18th Annual Meeting in Sapporo
President: Kiyoshi Kaneda, School of Medicine, Hokkaido
University
The main theme: Spinal Deformity and Neural Complications
1985 19th Annual Meeting in Nagoya
President: Shunji Murachi, Aichl Prefectural Colony
The main themes:
1. Neuropathic Scoliosis
2. Present Status and Problems of School Screening
The emblem of Japanese Scoliosis Society was established.

1986 20th Annual Meeting in Tokyo
President: Klyoshi Otani, National Murayama Hospital
The main theme: Treatment of Adolescent Scollosis
1987 21st Annual Meeting in Niigata
President: Hideaki Takahashi, Niigata University School of
Medicine
The main theme:
Indication and Limitation of Conservative Treatment
Beginning of the journal publication, SPINAL DEFORMITY

1988 22nd Annual Meeting in Kyoto
President: Hideo Watanabe, Osaka Medical College
The main theme: Congenital Spinal Deformity
1989 23rd Annual Meeting in Tokyo
President: Isao Oki, Jichi Medical School
The main theme: Adult Scoliosis
1990 24th Annual Meeting in Nagoya
President: Tetsuya Tamaki, Wakayama Medical College
The main Theme: Problems of Preventive Methods of Curve
Progression

1991 25th Annual Meeting in Kyoto
President: Seikou Harata, Hirosaki University School of
Medicine
The main themes
1. Follow-Up Result of More Than 10 Years
2. New Treatment Method of Scoliosis
1992 26th Annual Meeting in Hiroshima
President: Yasuhiro [zumi, 1zumi Orthopedic Clinic
The main theme: Genesis, Pathophysiology and Treatment of
Adolescent Scoliosis
1993 27th Annual Meeting in Chiba
President: Yoshinori Otsuka, Natlonal Chiba Higashi Hospital
The main themes:
1. Present Status and Estimation of School
2. Diagnosis and Treatment of Symptomatic
1994 28th Annual Meeting in Kobe
President: Hidenori Shiraishi, Takatsuki Hospital
Beginning of 2 days Meeting
The main themes:
1. Surgical Method for Lumbar Scoliosis
2. Conservative Treatments other than Brace
Treatment for Scoliosis
1995 29th Annual Meeting in Tokyo
President: Sadahisa Hijikata, Tokyo Denryoku Hospital
The main themes:
1. Throwing Light on the Genesis of Scoliosis
2.Systems and Programs of School Screening
1996 30th Annual Meeting in Miyazaki
President: Naoya Tajima, Miyazakl Medical College
The main theme: Congenital Spinal Deformity
1997 31st Annual Meeting in Nagano
President: Kuniyoshi Otsuka, Nagano Rehabilitation Center
The main Theme: Three Dimensional Estimation of Scoliosis
Treatment
1998 32nd Annual Meeting in Chiba
Presldent: Hiroshi Kitahara, School of Medicine, Chiba
University
The main theme: Long Term Follow-Up of Surgically and
Conservatively Treated Scoliosis
1999 33rd Annual Meeting in Tokyo
President: Nobumasa Suzuki, Saiseikai Central Hospital
The main theme: Scoliosis Older Than 40 Years Old
2000 34th Annual Meeting in Tokyo
President: Hiroshi Nohara, Koshigaya Hospital, Dokkyo
University School of Medicine
The maln themes:
1. Treatment of Idiopathic Scoliosis
(Mainly King Type lll Curve)
2. Treatment of Severe Spinal Deformity under 10 Years Oid
2001 35th Annual Meeting will be scheduled November 16-17th at
Dezain Hall in Nagoya
Presldent: Sadaaki Nakal, Fujita Health University, School of
Medicine
The main themes:
1. Pros and cons of the pedicle screws in the treatment of
scoliosis
2. Lumbar and lumbosacral changes after
the scoliosis surgery

Screening
Scoliosis

Nowadays, Japanese Scoliosis Society has around 500 members,
and the journal is published every year.
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Historical Review of Muscular Contracture

Caused by Intramuscular Injections in Japan

Shoichi KOKUBUN, M. D.
Department of Orthop. Surg., Tohoku Univ. School of Medicine, Sendai, JAPAN

1. History
1946 Morisaki N: 1st case of quadriceps contracture
1965 Sato M: 1st case of deltoideus contracture
1970 Toyota K: 1st case of gluteus contracture
1973 Mass outbreak of quadriceps contracture in Yamanashi Prefecture
1974 Orthopaedists and Paediatricias: Volunteer Survey Group
Ministry of Health & Welfare: Committee on Quadriceps Contracture
A preliminary nationwide survey found 2,404 cases of quadriceps contracture.
1975 Japanese Orthopaedic Ass. (JOA): Committee on Muscular Contracture (till 1985)
Japan Paediatric Soc. (JPS): Committee on Muscular Contracture (till 1983)

2. Advises by JPS & JOA Committees
1976 JPS : Guide for intramuscular injections
JOA: Criteria for diagnosis of quadriceps contracture
1977 JOA: Types of quadriceps contracture & their operative treatment
1979 JOA: Operative treatment of deltoideus & gluteus contracture

3. Quadriceps Contracture:
Rectus femoris type: 80 - 90% Vastus type: very rare

Operative Indications & Recommended Procedures:
Rectus femoris & Mixed types
older than 10 years of age
knee flexion of less than 30 degrees in prone position
transverse section of the rectus femoris at its belly + incision to fibrotic vastus muscle fibers
Vastus type
knee flexion of less than 30 degrees
quadricepsplasty at the common tendon



4. Deltoid Contracture: less common than quadriceps contracture

Operative Indications
older than 12 years of age
abduction contracture of larger than 20 degrees
Recommended Procedures
muscle release of the acromial portion & an anterior half of the spinal portion
+ anterior advancement of the released anterior half of the spinal portion

5. Gluteus Contracture: very rare

Operative Indications

older than 6 years of age

prominent snapping hip

abduction contracture of larger than 20 degrees
Recommended Procedures

release of the IT band for snapping hip

release of the IT band & the lower deep

portion of the gluteus maximus

6. Surgeries for quadriceps contracture
at Nishitaga National Hospital (Sendai)
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BDHI1F0.88110.073 T H otz HEKMAN
scalopping #3828 & i, ring apophysis 258D
AHIZFRD S MO REF L RE S iz,
BRA A (Risser 0)BIZENE S BIhEHISIERE
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Bl R, EF3 B CETRBOBER
o firEEhL 7z 23 & f R EF 7% alignment % 18
Sz,
REEIZRIE IZX T 2ERMT DA RZER
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W, BXIESNE), BE, ABVEN
B, BHBEBNRARETH . WEROHER
EPHFREE LR, X REFHIBRELEL,
B2HEMOBI AT 2 ERBEO. RE12AH, B
D OSSCS #HEfTL 72,
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KERB RN B IRARIE 18 % ¥ -7z Metaphyseal
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FEFIE 8 i 10 A, &R, 5RE L D BEEEH
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IR E & TR H B, £, EMEHY
BREFOEBERD 5. Hxix, LEEOEREED
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EAAIE
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BERIT- 72 168 BIO K MERRBIER I D5 b 3
BEIREB 2R - 2 WIlEENE 11 B TR 6.5% % L
&, BIR 24, ZI8 9B 57z, ZREFERIL 2 o
A~2m 10 » BT, B@EMEi: 1~17 F£Th
3. EFHE, BRTEEaNLLOLTHITEH
R SEEEX4HIT, 1R 20A~2/& 6 A
E2IRMERRE LTV, 04 03efF RRE
BEZLTEY, BEEEHINTOELo .
WERIZILRHE TR R B LUK FMEFEENS
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L2EMICH YD, FEFRROEEEIRE S L,
FLIBMRZORE S B DIFMEIC & D SRR DA
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>z, MNERIESHLTITON WL 2RZDH
DHEBRBEITREEFZD,

. ERMRBEEBEIC ST D EARNS FRICRIZ

BEEIZOWT

FREEZ &b REEERIE
OmA -8, 8EE - BAEH
Se R M REBAETBIFT I 38 V) B FIHAYE B, FFIZ RB
HEOFERATES AVN OFRE LEL D B3H 0L
IMIAEL TA. WRIZ 5 R EDER F TR
BERETE, FRENCEENAIGETH 727241
SR THL RBIETEREI N 416105 b YbE
THERHG L2 25 % A BE Bt CiR#E % H
WEL 72 16 % B B, RB IR TEIR & 9 KFEEs]
BOEFBIERIToR2TERD 5 b YR TIHEES
BIUR L 72 21 B % C#f, b CIEMmERIB L 126
% DB, RBiEZTHhTICKEES|ROEFE
BRIToRTERZER L L. AVNIZAT
0%, BR¥T25%, CTET 24%, DET17%, ER¥
T5T%IWZFBD 57z, Kalamchi lll, IVEID AVN
X, BEET 40, DETI1IHCED snzHs, i
DEETIIRD SN zh -7, RBEDOEM G I,
BIESNIEEL T TR BEIN LI5S
WZH AVN OFEB LUV ZDEREICKE &

PRIFTHDEEZ 5N,

. WEFMEMROREEA 4 %K U - BRI EBR EE o

%5t
EWhA-F EILmREER R
OLmEsE - kv

FERRERE D IBRRIZ AT A & 4L % EFR TR E 2
LT, RERTHRITRB:2AT, LENON
WEREEEEE YD AT (RAO) % & THG 3 i
FwtwnoFie, FEMEE TCIch2E2E TN
BEWRELED CTHIEFMZ2TRETHZ L0
HSH B,

2 3 ol F E A LART O 1E F1ir o FEfERFi =
IS »IZk LTz & b 2 iER 2 RER L 72 D T,
[B] 4% 72 fiE B T #li .IE F1i7 (Salter FilT) 2 51T L €
B2z - T 2 5ER) & bt L7,

FEGE 6 mBFICHIIEFMT 2B S iz, EEK
RIS FERDSME DS 5 72 Z L 72 Eo & Filin e iz
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