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Management of Foot Deformity in Four Children
with Congenital Myotonic Dystrophy

Tomotaro Torii, M. D., et al.
Department of Orthopaedic Surgery, Hokkaido Asahikawa Habilitation Centre
for Disabled Children

Congenital myotonic dystrophy is inherited as an autosomal dominant. Children with congeni-
tal myotonic dystrophy are severely hypotonic and have both respiratory and feeding diffi-
culties. Approximately half will develop bilateral talipes equinovarus. We report four patients
with foot deformity in congenital myotonic dystrophy. There were 1 female and 3 males. The
age at the confirmed diagnosis was from 2-years-and-four-months to 5-years-and-four-
months. Two cases had bilateral talipes equinovarus at the time of birth. One of them had been
treated with serial casting. The other had surgical correction. The other two born without foot
deformity had spasticity. They required ankle-foot-orthoses to walk. One of them has devel-
oped severe equinovalgus that has required surgical correction.

It was concluded that talipes equinovarus is one of the causes by which spasticity produced
clubfoot in congenital myotonic dystrophy. It is important to choose the treatment method
according to each case.
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Open Reduction Treatment Via an extensive Anterolateral Approach for
Bilaterally Dislocated Hips with Chromosomal Anomalies : A Case Report

Koji Asaumi, M. D., et al.
Department of Orthopaedic Surgery, Okayama University Hospital

In bilateral dislocation of the hips, some surgeons have reported that the hips should not be
reduced since the pelvis remains level and movement is satisfactory, while others have suggest-
ed that all dislocations should be reduced to restore normal hip mechanics and decrease the risk
of future pain or stiffness. Here we report a case of a 3-year-old girl with chromosomal
anomalies, in which performed open reduction using an extensive anterolateral approach.
Although she was relatively old for open reduction, and the dislocations were high, we used
open reduction via an extensive anterolateral approach. At first we performed open reduction
for the right hip, and a single hip spica was applied in slight flexsion, at full internal rotation,
and at 30° of abduction. At 4 weeks afterwards, we performed open reduction for the left hip
and applied with a hip spica in the same position. At 8 weeks after the surgery for the left hip,
the plaster was removed and active movement was allowed. At the final follow-up, both hips
showed good concentric positions, and there was no postoperative redislocation.

We believe that our extensive anterolateral approach can successfully treat bilateral hip
dislocation with chromosomal anomalies. We also believe that this method is useful for the
treatment of developmental dislocation of the hip.
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Congenital Pseudarthrosis of the Tibia and Fibura in Children

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

We report a retrospective study based on long-term follow-up findings on which treatment
should be best recommend for congenital pseudarthrosis of the tibia (CPT) in children, and how
complications could be managed. We have reviewed five of our patients each of whom had been
treated initially with bracing for preventing congenital anterolateral or medial bowing in the
tibia. Such bracing can avoid various complications such as ankle deformity, fracture, and CPT.
Four patients later developed CPT which was treated by surgery. After surgery, bone union was
achieved in two of the four children who received conventional autogenous bone graft (CBG),
and in one of the other two children who had received free vascularized bone graft(FBG). In
all three patients in whom bony union had been achieved a refracture later occurred. Therefore,
continued total orthotic management is recommended. A protective orthosis with an anterior
shell is usually sufficient. FBG and the Ilizarov technique are highly successful at obtaining
bony union, but they are not easy to perform in younger children. CBG is not highly successful
but easy to perform. It should be one of the best ways in younger children. Any kind of bone
stimulation cannot stimulate fusion in CPT.

28 © 267-269, 1954,
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Outcome of the Soft Tissue Release for the Treatment of Hip Subluxation
and Dislocation in Children with Spastic Cerebral Palsy

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

The outcome of the soft tissue release for the treatment of hip subluxation and dislocation
of was analyzed in 36 patients, involving 67 hip joints. The mean age at surgery was 6 years and
3 months. The mean postoperative follow-up period was 6 years and 6 months. As for their
postoperative exercise capability, walking with the aid of crutches was possible in 17 patients
and not possible in 19 patients (10 of these 19 were unable to remain in the sitting position).

Among the patients able to walk with crutches, the AHI(Acetabular Head Index)increased
to over 70% after surgery in 84% of the cases with a preoperative AHI over 30%. For the
patients unable to walk with crutches, the AHI improved to over 70% after surgery in 80% of
the cases with a preoperative AHI over 50%. When the postoperative time course of AHI was
analyzed, the AHI eventually reached 70% or more in 86% of the cases in which an AHI over
50% had been recorded within 1-3 years after surgery. The AHI remained unchanged or
worsened from the early level in 94% of the cases in which the AHI was less than 50% during
the early postoperative period. Postoperative improvement in AHI was associated with motor
function. Postoperative rehabilitation to enable the patient to walk with crutches and improve
muscle imbalamce therefore appeared to be important. Factors which can worsen AHI after
surgery include increased inclination of the pelvis(due to laterality in spastic palsy)and
windblown deformity of the hip joint. Measures to deal with these factors are also needed to
achieve better outcomes.
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Comparative Review of the Incidence of Accidental Trauma Occurring
in Special Schools

Toshiro Okagawa, M. D,, et al.
Department of Orthopaedic Surgery, Aichi Aoitori Institution for the Disabled

We have reviewed the profiles of injuries that have occurred accidentally in the Special
Schools ; 2 for the blind, 4 for the deaf, 6 for the mentally retarded and 7 for the physically
handicapped, in Aichi Prefecture, during the past five years. We compared the profiles with
those occurring in 49 elementary schools and 22 junior high schools in the Ama-Tsushima area
located in the western region of Aichi Prefecture, Japan.

The incidence of injuries was higher in the junior high schools than in the elementary schools,
and was the highest in the schools for the deaf. The mentally retarded and the physically
handicapped incurred injuries more frequently in the classroom than in any other place such as
the gymnasium or playground. One reason was that those pupils were not so active at extracur-
ricular time. The incidence of injuries caused by falling down was higher among the deaf and
the physically handicapped. Reasons here may include poor anticipation and poor balance.
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Valgus Osteotomy Using External Fixators to Correct Bilateral Coxa Vara
Caused by Spondyloepiphyseal Dysplasia Congenita : A Case Study

Kiyoshi Yoshida, M.D,, et al.

Department of Orthopaedic Surgery, National Hospital Organization,
Osaka Minami Medical Center

Spondyloepiphyseal dysplasia congenita belongs to a family of bone dysplasia with mutations
in the type II collagen gene. Its clinical features are short-trunk dwarfism, C 1/2 instability and
marked coxa vara. The coxa vara deformity is usually treated through valgus intertrochanteric
or subtrochanteric osteotomy using various plates or wires for internal fixation. However, these
conventional methods have several complications including recurrence and undercorrection of
the deformity, premature closure of the proximal femoral physis and osteonecrosis in the
femoral head. Here, we report treatment through valgus subtrochanteric osteotomy using
external fixators to treat the bilateral coxa vara deformities in a seven-year-old boy with
spondyloepiphyseal dysplasia congenita. With external fixation, osteotomy could be minimally
invasive, and the neck-shaft angle could be easily adjustable at operation. After the operation,
ROM exercises for the hip and knee joints could start immediately. Then at 2 months later,
bony union at the sites of osteotomy was achieved, and the external fixators were removed. At
the one-year follow-up, the neck-shaft angles were at the 125°(113° before operation)in the
right, and 130°(102°)in the left and the femoral heads showed round-shaped epiphysises.
Accordingly, this valgus subtrochanteric osteotomy using external fixation was concluded to be
a safe and useful procedure to treat coxa vara caused by spondyloepiphyseal dysplasia.
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Stage I a : Part of whole of the epiphysis is sclerotic.
There is no loss height of the epiphysis.

One or two vertical fissures are seen.
Stage IIb : Fragmentation is advanced.

£ 1

Stage I b : The epiphysis is sclerotic and there is loss of epiphyseal height. Joseph D53 4E
There is no evidence of fragmentation of the epiphysis.
Stage Ila : The sclerotic epiphysis has just begun to fragmentation.

Stage Illa :

Stage IIIb :
Stage IV

No new bone is visible lateral to the fragmented epiphysis.

Early new bone formation is visible.

New bone covers less than a third of the width of the epiphysis.
The new bone has grown over a third of the width of the epiphysis.

: Healing is complete and there is no radiologically identifiable avascular bone.

(k4 £ V3R

Key words : Perthes’ disease(~2)V 5 X&), collapse(FEiff), stage(f&#A), epiphyseal ratio (ER)
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Clinical Determination of the Stage of Perthes’ Disease
at Which Epiphyseal Collapse Occurs

Minako Baba, M. D., et al.

Department of Orthopaedic Surgery, Beppu Developmental Medicine
and Rehabilitation Center

The prognosis of Perthes’ disease depends on the extend and prognosis of the femoral head
deformity influenced by epiphyseal collapse. Here, we have investigated whether there was a
significant correlation between the age at onset and the stage at which the crucial collapse
occurred on plain radiographs. We reviewed the clinical findings of all 45 children (35 boys and
10 girls) with unilateral cases treated by us using an abduction non-weight-bearing brace. Cases
were divided into three groups, according to the age at onset. To evaluate the stage of Perthes’
disease, Joseph’s Classification was used, and we measured Epiphyseal Ratio on the first
radiograph at each stage. We also used Stulberg’s Classification to assess the outcome. From
these results, cases which maintained ER at 85% or more tended to have a good prognosis. The
most significant stage was found to be stage I a in the youngest group, IIa~1IIb in the mid-age
group, and I b~Illa in the oldest group. We also found that collapse likely to occur in the early
stage I in the youngest group was most. In the oldest group, further collapse was likely to
occur after Illa stage in which new bone formation had started. We concluded that the stage at
which crucial collapse occurs is different according to the age at onset.
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Abstract

Atlanto-axial Rotatory Fixation with Calcification : A Case Report

Mitsutoshi Suto, M. D, et al.
Department of Orthopaedic Surgery, Tsukuba Medical Center Hospital

We report a rare case in which a calcified lesion caused atlanto-axial rotatory fixation. The
patient was a male at 11 years old. He fell headlong down stairs at school and was injured. At
two weeks later, his mother noticed torticollis, and the boy visited our department.

The cervical spine presented a Cock Robin position, with restricted range of motion. A plain
roentgenography showed the dens of the axis deviated to the left. CT showed a calcified lesion
with a diameter of 12 mm on the right side of the dens of the axis at the level from O/C1 to
C1/2. He was diagnosed as having atlanto-axial rotatory fixation, and hospitalized on the
same day. He was made to rest in bed, and Glisson’s traction treatment was started. The
torticollis was improved on day 3. The cervical pain was eliminated on day 7. He was
discharged on day 8 with a cervical collar. He showed no symptoms when he visited at six
weeks after the discharge. At follow-up, the lesion was reduced on CT Atlanto-axial rotatory
fixation is only occasionally observed. This case was characterized by a calcified lesion causing
the rotatory fixation. Findings suggested that the blood vessels around the atlanto-axial joint
had been damaged by the trauma resulting in the formation of a hematoma, and this became
calcified causing the atlanto-axial rotation.
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Orthopaedic Selective Spasticity-Control Surgery, Open Reduction
and Femoral Derotational Varus Osteotomy for the Hip
in Children Patient with Cerebral Palsy

Hiroshi Matono, M. D., et al.
Department of Orthopaedic Surgery, Shinkoen Handicapped Children’s Hospital

We have reviewed 58 children with cerebral palsy who had femoral varus derotation
osteotomy for hip subluxation or dislocation involving 75 hips, between 1990 and 2003. Of the
58 children (75 hips), 41 children(55 hips)underwent orthopaedic selective spasticity-control
surgery (OSSCS) combined with open reduction and femoral derotational varus osteotomy. We
have evaluated the motor function and the radiographic findings(migration percentage,
good< =40%, poor>40%), of 37 hips in 26 children with spastic palsy who were followed for
two years. Their mean age at operation was 8 years and 1 month (range from 2 years and 0
months to 17 years and 7 months). The mean follow-up was 4 years and 2 months (range from
2 years and 0 months to 13 years and 11 months). Of these 26 patients, the motor function levels
improved in 9 patients(35%), unchanged in 19 patients(65%), and reduced in 0 patients(0%).
The radiographic findings were good in 22 hips(59%), and poor in the other 15 hips(41%). We
concluded that a poor radiographic results were related to osteotomy angle deficiency and
muscle imbalance in the hip.
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4) BEE—, 8B E HHBXEH MEoOR
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1) Tsui JKC, Eisen A, Stessl AJ et al : Double-
blind study of botulinum toxin in spasmodic

Botulinum Toxin Type A Treatment for Cervical Dystonia
in Cerebral Palsy

Migihiko Takahashi, M. D., et al.

Department of Orthopaedic Surgery, Kagawa Prefectural Rehabilitation Center
for the Physically Handicapped

We report on 5 patients (3 males and 2 females)with cerebral palsy in whom cervical dystonia
was treated with botulinum toxin type A. The mean age of the patients at the time of injection
was 46 years(range 32-59 years). Neck pain improved in all 5 of the 5 patients. Numbness in
the extremities improved in 2 of 4 patients. Radiating pain improved in 4 of 4 patients. The
mean modified Tsui’s Score decreased from 27 to 9.2, and as to the health-related quality of
life, the mean VAS increased from 25.4 to 75.2, and EQ-5 D increased from—0.069 to 0.427. We
concluded that botulinum toxin type A was effective for cervical dystonia in cerebral palsy.
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HIRAF IO % BRI B It PASEMT D IG BRI R
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Key words : leg length discrepancy (BlFE7%2), percutaneous knee epiphysiodesis (¥ fZ I B Ui SR BASHTT)
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Percutaneous Knee Epiphysiodesis for Leg Length Discrepancy

Kazuharu Takikawa, M. D., et al.
Department of Pediatric Orthopedics, Shizuoka Children’s Hospital

We report the short-term results after percutaneous knee epiphysiodesis for leg length
discrepancy (LLD). We have investigated the results of treatment in eight patients followed
over one year after the operation. The causes of LLD were congenital hemihypertrophy in three
patients, and congenital short femur, overgrowth after femoral fracture, septic hip arthritis,
septic knee arthritis, and avascular necrosis after DDH each in one patient. We evaluated the
age at operation, follow-up period, final LLD predicted using the Menelaus method and the
multiplier method, their ratio (M/m ratio), LLD before the operation and at the final visit (using
the mean of the absolute values), and the improvement value (value subtracting LLD at the final
visit from LLD before the operation). The mean age at operation was 12 years and 9 months.
The mean follow-up period was 3 years. The final LLD predicted using the Menelaus method,
and the multiplier method, was 4.4 cm, and 4.0 cm, respectively. The M/m ratio was 1.09. The
LLD before the operation was 3.6 cm, and at the final visit was 1.6 cm ; giving the improve-
ment value as 2.3 cm. In conclusion, our study found that percutaneous knee epiphysiodesis for
LLD was an effective method achieving approximate correction.
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TEHEEh, HER%2TSICH72Y 1ecm b7z b
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EFl CRIZTHERFL2LTIZRL: 19EE

Key words : external fixation index (EFI), leg lengthening (BIZEJ), callotasis YR BZER ), leg length discrepancy
(MIEA%), stepwise regression analysis(R 7 v 77 4 X&EBIRI7T)
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RERIN—7 i35 ]
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Multivariate Analysis of Factors Influencing Callus Distraction

Chikato Mannoji, M. D., et al.
Division of Orthopaedic Surgery, Chiba Children’s Hospital

We have retrospectively reviewed 72 patients(involving 86 limbs)who underwent callus
distraction in the lower extremities in which leg length discrepancy with/without leg deform-
ities were corrected. Forty-one patients(50 limbs) were male, and 31(36) were female. Thirty-
three limbs were lengthened in the femur, and 53 in the tibia. The average age at operation was
12 years(ranging from 4 to 18 years). We analyzed 19 parameters which were thought to
influence the external fixation index (EFI)using multivariate analysis.

We obtained an equation using stepwise multiple regression analysis as follows,

EFI(days/cm) =63.250+8.264 X+5.556 Y—0.5992 Z(R?=0.333, P<0.0001)

X, type of disease, score 1 for congenital, 0 for others ; Y, side of lengthening, score 1 for
right, 0 for left ; Z, distraction length, range from 10 to 70 mm.

Based on this formula, the type of disease(being congenital or not), the side of lengthening,
and the distraction length were each shown to be reliable factors for estimating the EFI in the
leg lengthening operations.

When we perform callus distraction in the lower extremity we should consider these three
factors before the operation. This will be helpful in making a surgical plan and in obtaining an
informed consent from the patient and family.
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Knee Disarticulation in a Child with Bilateral Congenital Longitudinal
Deficiency in the Tibia (Jones’ type 1) : Report of 2 Cases

Hideki Kubota, M. D,, et al.
Department of Orthopaedics Surgery, Saga Handicapped Children’s Hospital

Here report two cases of a child with bilateral congenital longitudinal deficiency in the tibia,
in which both knees were disarticulated, and were fitted with lower limb prostheses. The first
case was of a 3-year-7-month-old boy with bilateral deformities and bilateral cleft hands. His
right leg was classified as type I a, and left leg as type I b, according to Jones’ Classification.
The second case was of a 4-year-3-month-old boy with bilateral fibular dimelia, bilateral
mirror hands and feet, external naisal deficiency and superficial capillary hemangioma over the
frontal head. These findings were compatible with those in Laurin-Sandrow syndrome except
for the bilateral ulnar dimelia. Both legs were classified as type I a. After extensive discussions
with each family, each case underwent disarticulation both of knees, and were fitted with
prostheses. Both can now walk without crutches at 4 weeks after disarticulation.
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External Rotational Osteotomy in the Leg of Children
with Cerebral Palsy

Koji Noritake, M. D., et al.
Department of Orthopaedic Surgery, Aichi Prefectural Hospital, and Habilitation Center
for Disabled Children, Dai-ni Aoitori Gakuen

We have retrospectively reviewed 53 consecutive cases of ambulatory children with cerebral
palsy and tibial torsion who underwent overall 79 operations of external rotational osteotomy
in the leg. The osteotomy was performed at the diaphysis of the middle of the tibia, with plate
fixation. There were 31 boys and 22 girls. One patient had monoplegia, and the other 52 patients
had diplegia. The mean age at operation was 8.0 years. The mean follow-up was 3.5 years. The
average amount of derotation measured at surgery was 24.6 degrees. The results were evaluat-
ed clinically, including postoperative complications, thigh-foot angle, foot progression angle,
and the interval until full weight-bearing. There was no neurovascular complication, and no
nonunion. The average change in thigh-foot angle at follow-up was 26.2 degrees. At follow-
up, the foot progression showed mild out-toeing in 70% of the 79 legs. In children aged 11 years
or more, the interval until full weight-bearing was delayed compared to children aged 11 years
or less. We concluded that derotation osteotomy in the diaphysis of the tibia, with plate fixation
was an effective safe method for the correction of torsional deformity in the leg in cerebral
palsied children aged 11 years or less.
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BB 7ABE LI 25, REEW LEFER
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Monteggia Lesion in a Child : Report of 2 Cases

Kazuaki Sakamoto, M. D, et al.
Department of Orthopaedic Surgery, Aizu Chuo Hospital

We report 2 cases of a Monteggia fracture in a child. The first case involved a 7-year-old girl,
in which radiographs showed an oblique fracture in the ulnar midshaft associated with an
anteriorly displaced fracture in the radial neck. This case was classified as having a Monteggia
type- I equivalent fracture, according to Bado’s Classification. This type of fracture is very
rare, and only nine cases to date have been reported in the literature. The present case was
treated successfully by closed reduction of both bones and percutaneous fixation of the ulna
only. The second case involved a 9-year-old boy, in which the radiographs showed a proximal
metaphyseal fracture in the ulna associated with anterolateral dislocation of the radial head.
This case was classified as having a Monteggia type-III fracture. This type of fracture is not
very rare , however, in our case three operations were needed to reduce the radial head
securely. Recurrence of the anterior dislocation and secondary posterior dislocation of the
radial head occurred successively. The recurrence of the anterior dislocation was likely due to
interposition of the ruptured annular ligament, while the posterior dislocation occurred secon-
dary to the overcorrection by ulnar osteotomy after the resection of the annular ligament.
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Bilateral Epiphyseal Fractures in the Proximal Tibia : A Case Report

Koichiro Tanaka, M. D., et al.
Department Orthopaedics Surgery, Tokyo Metropolitan Kiyose Children’s Hospital

We report a rare case of bilateral epiphyseal fractures in the proximal tibia. The patient was
a 13-year-old boy with osteogenesis imperfecta who fell down stairs. A closed reduction was
performed, and both legs were immobilized in long leg casts. Weight bearing was allowed after
removal of the casts, and the patient resumed daily activities with no instability.

An epiphyseal fracture commonly results from avulsion in the epiphysis by traction through
the attached ligaments. A fracture in the proximal tibial epiphysis is, therefore, a rare injury
because of the absence of collateral ligament attachments. Most proximal tibial epiphyseal
injuries occur as an avulsion fracture in the tibial tubercle ; Salter-Harris type 1 or 2 injury
involving pressure epiphysis is rare. The Watson-Jones Classification is specific for tibial
tuberosity avulsion fractures, and include only involving traction epiphysis. Rhu has reported
a Salter-Harris type 2 epiphyseal fracture involving pressure epiphysis as “an unusual avulsion
fracture in the proximal tibial epiphysis,” and at that time proposed that this type should be
added to the Watson-Jones Classification as type 4.
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‘Slow Stretch’ Treatment for Congenital Clubfoot

Chika Mizuno, M. D., et al.
Medical and Health Care Center for Disabled Children, Asunaro Gakuen

Between June 1997 and December 2003, we have treated 18 cases of congenital clubfoot,
involving 11 patients, using the slow stretch method. Repeated manual correction and stretching
of the triceps surae muscle were performed every day. This method aimed to promote the
development of the nervous system by removing tissue restriction. Muscle imbalance in each
case was evaluated using EMG. The mean follow-up period was 29 months. The mean talo-
calcaneal angle (lateral) was 31°and the tibio-calcaneal angle was 65°. Among these 18 cases,
only 3 feet-involving 2 patients-progressed to equines deformity and hindfoot varus and
required surgical treatment. On EMG, we found dysfunction in the posterior tibia in 3 feet, and
in the anterior tibia in 4 feet. We concluded that the ‘slow stretch’ method was effective to
recover the muscle imbalance in theses cases of congenital clubfoot.
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Changes in the Hip in Perthes’ Disease with an Extensive Lesion

after Rotational Open Wedge Osteotomy

Yasushi Takemura, M. D,, et al.
Department of Orthopaedic Surgery, Showa University Fujigaoka Hospital

Rotational open wedge osteotomy has been performed in 22 cases of perthes'disease with an
extensive lesion. Here we report short-term findings at more than 2 years after the operation.
The patients’'mean age at the time of operation was 7 years and 9 months, and the mean follow
up term was 6.5 years. The stages at the time of operation were fragmentation in 15, reossifica-
tion in 7 hips. In Catterall Grouping, 19 hips were in Group III, and the other 3 hips in Group IV.
After osteotomy, the femoral head was rotated anteriorly, and the posterolateral viable seg-
ment was moved below the lateral acetabular roof. The mean rotation angle was 36.1 degrees,
and varus angle was 21.1 degrees. We analyzed Stulberg’s classification and Mose’rating at the
final X-ray. Concerning the Stulberg’s classification on final X-ray, 3 hips were in class I, 17
hips in class II, 2 hips in class III, and no hips in class [V or V. In Moserating, all cases were
in the good or fair category. We concluded that rotational open wedge osteotomy was effective

for Perthes'disease with an extensive lesion.
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Hip Displacement in Cerebral Palsy

—The Influence of Motor Type and Functional Level—
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Anna Lanigan RN? Dinah Reddihough?, Rory Wolfe?

'Department of Orthopaedic Surgery Royal Children’s Hospital, Melbourne, Victoria, Australia
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Hip displacement is a common problem in
children with cerebral palsy (CP) which progres-
ses from silent subluxation to symptomatic
dislocation when left untreated. Since early
surgical intervention has been shown to
decrease late treatment failures, identifying
children with “hips at risk” is important and
needs to be based on an in-depth understanding
of the incidence and natural history of hip
displacement as it relates to disease severity.
As such, this study was initiated to determine
the true incidence of hip displacement within
the whole CP population in the state of Victo-
ria, Australia.

An inception cohort of 374 children with
cerebral palsy born between January 1990 and
December 1992 was established using the
Victorian Cerebral Palsy Register. This regis-
ter demonstrates a prevalence rate comparable
to other CP registers worldwide and contains
demographic details regarding children residing
in the Australian state of Victoria who have a
confirmed diagnosis of cerebral palsy. Patients

were grouped according to motor type, topo-

graphic pattern, and Gross Motor Function
Classification System (GMFCS)level. The
GMEFGCS is a five-level ordinal grading system
based on the assessment of self initiated move-
ment with emphasis on function during sitting
and walking. Children in GMFCS level I have
a near normal level of gross motor function and
children in level II walk independently but have
limitations in activities such as running or
jumping. Children in level Il require assistive
devices to walk and children in level IV have
minimal walking ability, depending mainly on
wheelchairs for mobility. In GMFCS level V,
children lack head control, cannot walk and are
dependant for all aspects of care. Unlike the
classification of motor type and topographic
pattern, the GMFCS has been confirmed in a
number of studies to be a valid, reliable, stable,
and clinically relevant method for the classifi-
cation and prediction of motor function in chil-
dren with cerebral palsy between the ages of 2
to 12 years. The primary outcome measure in
this study was the presence of hip displacement,

defined as subluxation of one or both hips with

Dr. Jason J. Howard. : Royal Children’s Hospital, Flemington Road, Parkville, Victoria, 3052, Australia

Tel : +61-3-9345-5450 Fax : +61-3-9345-5447
Email : jason_james_howard @msn.com
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a Reimer’s Migration Percentage of greater
than 30 percent, including dislocation, and/or a
history of surgical intervention. Subsequently,
the incidence and risk of hip displacement for
each subtype within the two classifications
were determined.

Three hundred and seventy-four children
were identified from the Register. Nine
patients, with no recorded evidence of hip dis-
placement, died before the age of six years and
were excluded from the study. A further 26
patients were excluded due to inadequate
records and sixteen more were lost to follow-
up. This left 323 patient records available for
analysis, 86 percent of the original birth cohort.
The overall rate of hip displacement was 35.3
percent. Eighty-six percent of patients were of
spastic motor type with hemiplegic, diplegic,
and quadriplegic patterns demonstrating inci-
dence rates of 1%, 19.2%, and 82.5%, respec-
tively. Dystonic, hypotonic, and mixed motor
types had a 33 to 44 percent incidence of hip
displacement. Ataxic patients showed no evi-
dence of hip displacement. When grouped
according to the GMFCS, the incidence rates
for levels I to V were 0%, 15.1%, 41.3%,
69.2%, and 89.7%, respectively. The relation-
ship between GMFCS level and hip displace-
ment was essentially linear with the incidence
of hip disease increasing in direct proportion to
severity. When compared to GMFCS level II,
the relative risk of hip displacement for levels
I, IV, and V showed statistically significant
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differences with values of 2.7(p<0.01),
4.6(p<0.001), and 5.9(p<0.001), respectively.

Identifying the subset of CP patients that
demonstrates an increased risk of hip displace-
ment is essential in planning hip surveillance
programs and providing early surgical interven-
tions where needed. The incidence of hip dis-
placement was highest in GMFCS levels IV and
V (spastic quadriplegics). The combination of
severe bilateral spasticity and immobility may
be the factors responsible for the very high
incidence of hip displacement in these children.
By contrast, GMFCS levels I and II (spastic
hemiplegia, mild diplegia), have a low risk of
hip displacement. Their relatively normal mus-
cle tone and high level of activity seem to be
protective against hip disease. There was a
steadily increasing risk of hip displacement
with increasing neurological severity in this
cohort. This study confirms the high incidence
of hip displacement in children with CP and the
direct relationship to functional level. This is
the first population-based study of hip disease
in children with cerebral palsy in which the
incidence has been studied according to disease
severity using the GMFCS. Our findings pro-
vide clinicians with an appreciation of the rela-
tive risk of hip displacement for the individual
child with cerebral palsy. In addition, we pro-
vide information on the number of cases of hip
displacement expected, which can be used as a
guide to the resources required for population

screening and a targeted surgical program.
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Revision Surgery for Developmental Dysplasia of the Hip
—A Retrospective Study—
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Abstract : Good results after revision surgery following a failed open reduction for develop-
mental dysplasia of the hip(DDH)are unlikely due to the complexity of the problem. We
reviewed 14 patients who required a revision open reduction for DDH. The aim of this study is
to identify the possible causes of redislocation after the primary open reduction and the clinical
and radiographic outcome of the revision surgery. Our study is retrospective and cross-sec-
tional. The study period is between January 1994 and December 2003. The mean age at
presentation for DDH was 31.1 months(range 1-84) and the mean age at primary open reduc-
tion surgery was 38.4 months(range 15-84)and the mean age at revision surgery was 69.4
months (range 21-180). The mean follow-up period after revision surgery was 20.3 months
(range 3-84). All the revision surgery was performed via an anterior Smith Petersen approach.
We found the most common cause for redislocation was inadequate exposure and failure to
release tight structures around the hip. Other technical matters such as failure to pre-plan
operation, excessive correction of an anteverted femoral head and not performing femoral
shortening when reduction is difficult were also seen as possible causes for failure. Simultane-
ous pelvic osteotomy procedure without obtaining concentric reduction is a common pitfall
which will certainly lead to failure.

We documented a 50% AVN rate. Seven patients had limb length discrepancy ranging from
1 cm to 4 cm. Only 2 patients were asymptomatic and the majority had a limp and limitation of
motion. But all were pain free except one.

In view of the poor results after a revision open reduction and since the revision surgery is
technically more demanding it is highly recommended that open reduction for DDH should be
conducted by well trained surgeons.

found that majority of the cases were not

Introduction .
detected at birth but noted when they started to
The incidence of developmental dysplasia of walk (only 5 out of the expected 37 cases from
the hip(DDH) in Malaysia is reported to be 0.7 the total number of live births in 1987 and 1988
in 1000 live births*®. Ang and Sivanantham?3? were referred to them). The natural history of

Correspondence : Dr. Abdul. Halim Abd. Rashid Department of Orthopaedics and Traumatology, Hospital Univer-
siti Kebangsaan Malaysia, Jalan Yaacob Latiff, 56000 Cheras, Kuala Lumpur, Malaysia
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Table 1.

Patients profile

. Age when . .
B‘?th Type of Intrapartum First started A.ge when fl?St First treatment at Side of
Case Sex weight delivery* Presentation® child walking diagnosed with government (G) or DDH
(KG) DDH(Y+M) private(P)hospital
(Y+M)
1 F 1.8 FTSVD C Y 1+0 2+0 G L
2 F 2.5 FTSVD C Y 1+2 1+4 P L
3 F 2.7 FTSVD C N 1+2 2+7 G L
4 F N/A FTSVD o Y 1+0 3+0 G L
5 M 3.0 FTSVD C N 1+2 0+1 G R
6 F 2.65 FTSVD C N 1+2 1+4 P L
7 M 3.3 FTSVD C Y 1+6 1+6 P R
8 F 2.8 FTSVD C Y 140 1+3 - G L
9 F 3.2 FTSVD C Y 1+0 5+0 G R
10 F 2.2 FTSVD C Y 1+2 1+4 G R+L
11 F 3.1 LSCS B Y 1+0 6+6 G R
12 F 2.5 FTSVD C Y 0410 2+3 G R
13 F N/A FTSVD B N 1+0 5+0 G R

» FTSVD=full term spontaneous vaginal delivery, LSCS=lower segment Caesarean section, C=cephalic, B=

breech, N/A=not available

DDH in newborn is quite variable. It is gener-
ally accepted that open reduction is indicated
for DDH when a congruous, concentric and
stable reduction is not achieved by closed
means. Redislocation after an open reduction
occurs at different rates depending on the surgi-
cal approach used during the primary surgery
and it is reported to be 0-8% for the anterior
approach?”?® and 0-55% after the anteromedial
approach?®. Redislocation after an open reduc-
tion in DDH is emerging as a serious problem in
the management of these patients in Malaysia
as more orthopaedic surgeons attempt to per-
form the open reduction. The only data regard-
ing the redislocation rate after an open reduc-
tion in this country was found in an article
published by Ang and Sivanantham in 199032, In
their series of 22 patients (25 hips), open reduc-
tion was done in 16 hips after failed closed
reduction and three or 19% redislocated.

Methodology

We retrospectively reviewed the records of
patients treated for failed open reduction refer-
red to our center at National University of
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Malaysia since 1994. Total of 14 patients under-
went revision surgery for failed open reduction
of DDH at HUKM from January 1994 till
December 2003. There were 12 females and 2
males with 8 left hips and 6 right hips. 12
patients were referred to HUKM after failed
open reduction from various hospitals in
Malaysia and Brunei and 2 patients were
revised after a failed open reduction in HUKM.
Radiographic evaluations include the
acetabular index and the center edge angle.
Avascular necrosis of the femoral head was
evaluated before the secondary surgery and at
final follow-up using the Kalamchi classifica-
tion?®. The final radiographic outcome was
evaluated using the Severin Classification Sys-
tem?®¥. The final clinical outcome was assessed
by using the Ponsetti Classification®. During
the revision surgery we assessed the causes of
failure of the primary open reduction. The
patients were assessed clinically and radiogra-
phically before the revision surgery, immediate-
ly after the surgery and at final follow up. All
cases were assessed clinically and radiogra-
phically. The affected hips of these patients



Table 2, Details of primary treatment and later operations in 14 hips with congenital dislocation
requiring repeat open reduction.

. Previous Age at first Procedure (s) Approach . Later. operaFu.)ns*
Case Side closed (including revision by  Interval*
. open surgery performed* used* .
reduction primary surgeon)
1 L No 3+2 OR+DRO+KW A OR+SO+FS+KW 10w
2 L No 1+3 OR+KW A OR+KW 9m
3 L No 2+8 AT+OR+DRO A
4 L No 7 OR+DRO+FS A
5 R No 1+3 OR A AT+OR+DRO+FS 4m
6 L No 1+4 OR+KW A
7 R No 1+9 OR+KW A
8 L Yes 1+7 OR A CMR+KW 3m
9 R No 5 OR A
10 R+L Yes 1+7 OR+KW (L) A
11 R No 7 OR+SO+FS A AT+CMR 2m
12 R No 2+3 OR A AT+OR+DRO+FS 6m
13 R No 6 OR+FS+AT A AT+OR+SO+FS 10 m
14 L Yes 3 OR+VDRO+KW A CMR 3m

*OR =open reduction, DRO=derotational osteotomy, VDRO=varus derotational osteotomy, KW =k-wiring,
FS=femoral shortening, AT =adductor tenotomy, CMR =closed manual reduction, w=weeks, m =months,

A =anterior.

were mobilized to prevent stiffness. The revi-
sion surgery was done after at least 6 months
for soft tissues to heal and to reduce the risk of
avascular necrosis of the femoral head. Pre-
operative traction was not used. Revision open
reduction was done through the same anterior
approach by the fourth author.

Results

All the patients were delivered by spontane-
ous vaginal delivery except for 1 delivered by
Caesarean section for breech presentation.
There were 2 breech presentations and the rest
were cephalics. The majority were the first
child in the family(Table 1). The mean age at
presentation for DDH was 31.1 months(range
1-84) and the mean age at primary open reduc-
tion surgery was 38.4 months (range 15-84) and
the mean age at the last revision surgery was
69.4 months(range 21-180). The mean follow-
up period after the last revision surgery was
20.3 months (range 3-84). In 3 out of 14 patients
closed reduction had been attempted by the
primary surgeon before open reduction(Table

2).

All the patients underwent open reduction
through an anterior approach!®~'". None had
undergone traction prior to open reduction and
only 2 had a percutaneous adductor tenotomy
during the primary open reduction. 4 had der-
otational osteotomies to attain concentric
reduction and one had a Salter osteotomy and 3
had femoral shortening during the primary
surgery. 6 had additional K-wire stabilization
to maintain reduction. All patients were
protected with a hip spica following the open
reduction. Two of the hip spicas were removed
early, one due to parental intervention and the
other due to loosening after an episode of acute
gastroenteritis. 8 patients had reoperation to
address the redislocation. 5 patients had revi-
sion open surgery carried out by the primary
surgeon once the redislocation was discovered.
Closed reduction was attempted in two of the
patients and one of which had an additional
percutanoeus adductor tenotomy and the other
K-wire stabilization. The exact time when the

hip redislocated after the primary open reduc-
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Table 3. Causes of failed primary open reduc-
tion

Number of
cases

Causes

Inadequate release of tight structures 14

Failure to address excessive anteversion of
femoral head

Femoral shortening not done when needed

Inverted labrum not everted

Inadequate immobilization post op

Adequate capsulorhaphy not done

Acetabular dysplasia

Overcorrection of anteversion

Salter osteotomy done resulting in poste-
rior wall deficient. 3

O DN oo

tion, whether during cast immobilization or
after removal was not well documented. There-
fore the median time to the recognition of
failure is not ascertained in this study. Pre
operatively (revision surgery), 11 hips were
dislocated and 3 were subluxed. 2 of the
patients with subluxed hips did not undergo
open reduction since they were much older. One
was 13 years old and the other 15 years old. One
underwent adductor tenotomy and per-
cutaneous epiphyseodesisto correct the limb
length discrepancy and the other a shelf proce-
dure only. In one patient the dislocated hip was
unable to be reduced due to presence of massive
scarring and adhesion. In view of the high risk
of injuring the sciatic nerve the procedure was
abandoned and only an adductor tenotomy was
performed. In the remaining patients apart
from the revision open reduction, 11 had ad-
ductor tenotomy, 7 had varus derotational
osteotomy to correct excessive anteversion and
7 had femoral shortening when the hip was
difficult to be reduced, 1 had Salter osteotomy
and 4 had additional K-wire stabilization to
maintain the concentric reduction. The K-wires
were passed through the greater trochanter into
the illium above the capsule and maintained for
at least 6 weeks. The derotational osteotomy

and the femoral shortening were done through
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a separate lateral incision. One patient had a
shelf procedure performed 6 weeks after the
last open reduction. Post operative immobiliza-
tion in a hip spica was done for all patients
after the revision open reduction. The cast was
changed to a fibre glass type after 2 weeks and
converted to a pantaloon cast at 6 weeks. Total
period of the immobilization was 12 weeks. No
wound infection was seen during the period of
the follow up. The main reason for failure of
the primary open reduction was technical error
(Table 3, 4). Inadequate release of tight struc-
tures was seen in all cases of revision surgery.
The tight structures that were identified as a
possible cause leading to failure of the primary
surgery were tight adductor tendon,
ligamentum teres, iliopsoas, and capsule. Tight
and thickened transverse acetabular ligament
was seen in 6 cases. Inadequate capsulorraphy
or failed capsulorraphy was identified in 4
cases. Inverted labrum that was not address,
appear to block a concentric reduction and this
was seen in 6 cases. Failure to address exces-
sive anteversion was noted in 7 cases. Failure to
perform femoral shortening as warranted could
also be a possible cause and this was seen in 6
cases. Inadequate immobilization post oper-
atively or early removal of hip spica was seen
in 2 cases. In 9 cases severe acetabular
dysplasia was noted. In one patient the femoral
head was retroverted due to over correction of
anteversion. A Salter pelvic osteotomy had
been combined with the primary open reduction
in one patient and with a second open reduction
in two patients. This combination of procedures
can result in posterior displacement of the
head®, and in all 3 patients the revision open

reduction revealed posterior dislocation.



Table 4. Intraoperative finding during fina/ll surgery

Findings/case } 2 3 4 5 6 7 8 9 10 11 12 13 14
Tight adductor tendon / /7 / /
Tight ligamentum teres /
Shallow/Dysplastic acetabulum / / /! / / /
Pulvinar /7 / /A A
Excessive anteversion / / / / /
Retroverted femoral head
Tight posteromedial capsule /
Tight psoas /7 /! / /
Deficient posterior acetabular wall / /
Inverted limbus / / / / / /
Tight transverse acetabular ligament / / / /
Tight inferior capsule / /
Lax capsule / /! /
Tight fibrotic capsule / /
Tight anteromedial capsule /
Medially flattened head / / / /
Dysplastic head / / / /
Subluxed joint / / /
Dislocated joint /] /) VA A /

. . this series!®~!¥, Lindstrom et al reported that
Discussion

Ponseti?? best described growth and develop-
ment of the acetabulum in the normal child and
in the child with developmental dislocation of
the hip. He notes that the hip joint, acetabulum
and femoral head develop from the same primi-
tive mesenchymal cells, with the cleft develop-
ing at seven weeks gestation. The hip joint is
fully formed at 11 weeks gestation. Avisse et
al® described the fetal acetabulum as always
being deformable. Dysplasia appears to be the
result rather than cause of dislocation®. The
long term results and the factors leading to
failed open reduction in DDH are rarely report-
ed in the literature. There are many factors
attributing to and compounding the risk of
failure in maintaining concentric reduction
after an open reduction surgery in DDH. The
delay in diagnosis and the delay of the initial
treatment certainly appear to decrease the
chance of successful closed or open reduction.
This may be due to the underdeveloped
acetabulum. The mean acetabular index prior

to the final revision surgery was 36 degrees in

hips with Al of more than 24 degrees have a
higher likelihood of poor clinical results3.
Development of significant soft tissue impedi-
ments due to the delayed diagnosis will make
an attempt at closed reduction unsuccessful and
be a great obstacle during open reduction. Poor
understanding and failure to address these prob-
lems during the primary open reduction will
lead to redislocation. Errors in surgical tech-
nique appeared to be the main predisposing
factor for failure of the primary open reduction.
The apparent redislocation was probably a
failure to attain concentric reduction and not a
true redislocation in most instances. The errors
in surgical technique that were noted were
failure to enlarge the acetabular socket by
performing a capsulotomy down to the trans-
verse acetabular ligament and dividing this
structure and also releasing the tight inferior
capsule. Enlarging the acetabular socket is
crucial especially if the first open reduction was
performed after the age of 18 months. In this
study 6 patients were noted to have a tight and

thickened transverse acetabular ligament® and
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Table 5. Details of revision surgery after failed open reduction.

Age at Duration Radiological Preoperative
Case final OR* after last evidence of . Procedure (s) performed*

y+m operation* AVN pre-op* state

1 5+0 10m Y D AT+OR+VDRO+FS+KW

2 2+6 8m Y D AT, failed OR

3 2+8 3d N D OR

4 13+0 6y N S AT+PE

5 2+3 ly N D AT+OR

6 1+10 6m N D AT+OR+VDRO+FS

7 6+6 4y N D AT+OR+VDRO+FS

8 1+9 11m Y S AT+OR+VDRO

9 15+0 10y N S Shelf procedure(Staheli)

10 5+0 ly N D OR+SO+VDRO+FS

11 8+0 5m Y S AT+OR+VDRO+FS+KW

12 3+8 9m N D AT+OR+FS+KW

13 8+0 14m Y S AT +OR+KW +Shelf procedure (Wilson)

14 5+10 2+10 Y D AT+OR+VDRO+FS

*AVN =avascular necrosis, d=days, m=months, y=years, D=dislocated, S=subluxated, AT =adductor
tenotomy, OR=open reduction, VDRO=varus derotational osteotomy, FS=femoral shortening, KW=k-

wiring, PE=percutaneous epiphyseodesis

5 of these patients were above 18 months old
and one was 16 months old. Therefore the
operating surgeon must keep in mind that when
performing an open reduction for DDH in a
child above 18 months, apart from releasing
tight muscles the surgeon must also enlarge the
underdeveloped acetabular socket®. In this
respect our findings are similar with the study
done by Boss and Slooff?® where 11 out of 14
patients(mean age>18 months)did not have
their acetabular socket enlarged during the
primary open reduction and redislocation oc-
curred soon after. Failure to perform adequate
capsulorrhaphy may lead to early failure in the
cast. In this study various forms of capsular
scarring and attenuation was noted. Tight infe-
rior, anteromedial, posteromedial and general-
ized fibrotic scarring of the capsule were seen.
A balanced anterior and posterior capsular
repair should be obtained. Failure to tighten the
posterior capsule or over tightening of the
anterior capsule may lead to posterior subluxa-
tion of the hip. Our findings were similar with
those by Bos and Slooff?® and McCluskey et
al?®. Ligamentum teres should be excised
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because invariably it will be hypertrophied and
will impede reduction. The adductor tendon is
another notable structure that was consistently
tight during the revision surgery. Though in
some cases it was divided during the initial
open reduction it appeared to have reconstitut-
ed and had to be divided again. Inverted and
occasionally hypertrophied limbus was noted in
6 patients in this series as described by
Ortolani®. Limbusectomy was only performed
if it truly impedes concentric reduction espe-
cially in older children otherwise it was everted
by radial incisions. This cartilaginous labrum
was maintained where possible since it is an
integral part of the acetabulum and by everting
it, additional support can be achieved.

It must be clear in the surgeon mind that the
primary objective of the revision surgery is to
obtain a stable and concentrically reduced
femoral head. But adding complexity to an
already difficult surgery may prove to be
counterproductive. Therefore pelvic reconstruc-
tive osteotomies such as the Salter procedure, if
required should be done at a later stage. In this
respect we agree with McCluskey et al®®. Pre



Table 6. Clinical and radiological results after repeat open reduction for DDH

Age at Duration of Ponseti Kalamchi Severin Trende
Case R follow-up LLD* CE angle* AIL.* Al,* lenburg
last review grade grade grade
(months) test

1 7+0 24 4 4 3 2 18 26 22 +
2 2+10 4 4 1 6 2 D* 38 38 +
3 4+0 16 1 — 3 0 16 40 36 -
4 15+0 24 4 3 2 1 14 F* F* +
5 3+6 15 4 1 3 2 24 38 32 -
6 3+6 20 1 — 3 0 18 40 32 -
7 8+4 22 4 — 2 0 26 30 20 +
8 3+0 5 4 — 4 0 14 34 26 —
9 17+0 24 2 — 3 0 18 F* F* -
10 6+6 18 3 — 3 0 20 40 32 +
11 9+6 18 4 3 3 4 19 F* F* -
12 4+0 8 3 — 3 0 24 40 34 -
13 15+0 84 6 4 3 4 26 F* F* +
14 6+1 3 4 2 3 1.5 18 34 34 —

*LLD=Ilimb length discrepancy, CE=center edge angle, Al,=acetabular index prior to last surgery, Al,=
acetabular index at last follow up, D*=dislocated hip, F*=fused triradiate cartilage

operative radiographs should be analyzed to
look for excessive anteversion of the femoral
head. Failure to address this problem during the
open reduction will lead to loss of concentric
reduction later. This was noted in 7(50%) of the
cases in our series. Over correction will lead to
failure which was noted in one patient. If con-
centric reduction requires rotation of the femur
it should be performed simultaneously with the
open reduction as recommended by Bos and
Slooff?. A femoral shortening should be perfor-
med if the reduction is in tension. This will also
help reduce the pressure on the femoral head
after reduction. 7 out of 14 hips(50%)in our
series had avascular necrosis of the femoral
head(AVN). Bos and Slooff reported AVN of
the femoral head in 10 of 15(60%) redislocated
hips?®, McCluskey et al reported AVN in 11 of
25(44%)hips?®® and Kershaw et al reported it in
19 of 33(58%)hips?”. Most authors believe that
AVN develops as a result of repeated surgeries
leading to vascular damage of the femoral head
and also the increased pressure after reduc-
tion?'®~22, Whether the avascular necrosis was

a consequence of the original treatment or

following revision surgery was impossible to
determine. Limb length discrepancy was seen in
7 out of 14(50%)hips after an average of 20.3
months of follow-up. In the series by McClus-
key et al?®, 13 out of 23 patients(56%) had limb
length discrepancy after a mean follow up
period of 7 years. Limitation of motion of the
affected hip was seen in 9 out of 14 patients in
this series but none were severely affected
functionally. Pain was noted in only one patient
who was followed up for 84 months. The long
term results of these revision open reductions
are not known. The eventual outcome is
adversely affected by the number of previous
closed and open attempts at reduction. It is very
likely these patients will eventually develop
premature osteoarthritis of the affected hip

joint®,
Conclusion

The aim of treatment in DDH is to attain
stable and concentric reduction of the femoral
head. If the surgeon embarks on surgery to
reduce the hip joint, it is critical that he possess
a sound knowledge of the problems as well as
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the surgical approach. Pre-operative planning

is mandatory. Post operative protection is a

must. Similar principals should be observed

when conducting a revision surgery though it is

much more difficult due to scarring and loss of

normal tissue planes. In view of the poor results

after a revision open reduction and since the

revision surgery is technically more demanding

it is highly recommended that open reduction
for DDH should be conducted by well trained

surgeons.
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Abstract Purpose : The purpose of this work is to define the optimal surgical management

of thumb duplication and suggest techniques that will improve the results of treatment.

Materials and methods : The results of surgical treatment were assessed for 69 cases of thumb

duplication.

Subjective evaluation was done by asking patients and/or their parents to give an opinion on

both the functional as well as the cosmetic results. Objective assessment of the thumb duplica-

tion was based on the criteria of JCY Cheng et al.(1984). Statistical significance was defined

as a p value<0.05.

Results : Subjective assessment of functional outcome was much better after reconstructive
procedures (97 .1% satisfied), than after simple ablation (79.4% satisfied), p<0.05. Subjective
assessment of appearance revealed : 82.9% satisfied after reconstruction, 58.8% satisfied after

simple ablation, p<0.05. The results of objective assessment were also better in the group of

patients after reconstructive procedures, p<0.01. The smallest number of complications was

observed in Wassel types II and IV, but the results were not significant. Significant differences

between groups were observed only for joint instability, which was more common in Wassel
type III, p<0.05. Complications were more common in the group of patients after simple

ablation, comparing with reconstruction, p<0.01.

Conclusions : 1. Late results in treatment of the thumb duplication are superior after recon-

struction compared with simple ablation. Both subjective assessment of function(97.1% and
79.4%, p<0.05)and cosmesis(82.9% and 58.8%, p<0.05)were better after reconstruction.
When the cosmetic result was assessed as unsatisfactory, the functional result was most often

also assessed as unsatisfactory (p<0.01).

2 . Late objective results in treatment of the thumb duplication were superior after recon-

struction compared with simple ablation(p<0.05).

3. Late deformity occured more often after simple ablation, comparing with the reconstruc-

tion (p<0.01), and the odds ratio was 7.89.

4 . The most common complication after treatment of the thumb duplication(p<0.05) was

joint instability in treatment of Wassel type III pathology. Different complications were found

in other types of pathology, but the results were not significant.

Key words : Congenital deformities, Thumb duplications, Surgical treatment, Complications
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Introduction

Thumb duplication is one of the most com-
mon congenital hand anomalies. The goal of
surgery is to create a five-digit hand, and to
form the new thumb with maximal function and
appearance. Various surgical methods are
applied to treat thumb duplication. The rate of
complications and residual deformities is quite
high, and very often secondary procedures are
needed. For the long time old and primitive
methods of treatment were performed in Lith-
uania, and the results of treatment were unsat-
isfactory.

The PURPOSE of this work is to define the
optimal surgical management of thumb duplica-
tion and suggest techniques that will improve
the results of treatment.

Tasks

1. Evaluate the late subjective and objec-
tive results of treatment of thumb duplications.
The influence of different surgical methods,
from simple ablation to reconstructive opera-
tions, will be evaluated as will the influence of
the type of pathology.

2. Determine the late complications, and
correlate the type and incidence of complica-
tions with the type of thumb duplication and the
type of surgery.

Materials and methods

84 cases were treated in the period from 1979
to 2003 in Vilnius University Children’s Hospi-
tal and Vilnius University Emergency Hospital.
Thumb duplication was divided into the 7 types,
according to HD Wassel (1969)'4. In order to
compare the results of the surgical treatment,
we divided the patients with thumb duplication

into the groups : 34 patients to whom the acces-
sory thumb was simply ablated (1979-1991) and
35 patients to whom reconstructive procedures
were performed(1992-2003). The average age
of patients treated before 1991, was 4 years 3
months (range, 8 months to 16 years) at the time
of surgery, while those operated after 1992 was
2 years 2 months (range, 5 months to 12 years 9
months). Younger patients were treated after
1992 due to improved operative technique. The
results of surgical treatment were assessed for
69 cases of thumb duplication. Late results were
evaluated between 3 months and 13 years after
surgery.

Subjective evaluation was done by asking
patients and/or their parents to give an opinion
on both the functional as well as the cosmetic
results. Objective assessment of the thumb
duplication was based on the criteria of JCY
Cheng et al.(1984) ¥ and included segment align-
ment, joint stability and mobility, first web
space, comparison with opposite hand, pulp and
nail condition, residual prominence at excision
site, opposition and pinch of the residual or
reconstructed thumb were assessed. The objec-
tive results were classified as “good”, “fair”’and
“poor”.

Statistical significance was defined as a p
value<0.05. We also used Odds ratios-com-
monly used in epidemiological studies to
describe the likely harm an exposure might

cause'?.
Results

The results of subjective assessment are list-
ed in Tables 1 and 2.

Subjective assessment of functional outcome
was much better after reconstructive proce-
dures(97.1% satisfied), than after simple abla-
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Table 1.

Results of subjective assessment after
simple ablation

Table 2.

reconstructive procedures

Results of subjective assessment after

Satisfied |Dissatisfied| Satisfied |Dissatisfied Satisfied |Dissatisfied| Satisfied [Dissatisfied
Wassel | No. of . . ) ) Wassel | No. of . . . .
with with with with with with with with
type cases . A type cases . .
function | function |appearance|appearance function | function |appearance |appearance
I 3 0 3 0 3 I 1 1 0 1 0
I 8 8 0 7 1 II 15 15 0 14 1
I 6 5 1 3 3 I 3 3 0 1 2
v 14 11 3 8 6 v 10 10 0 9 1
A% 0 0 0 0 0 v 1 0 1 0 1
VI 0 0 0 0 0 VI 2 2 0 2 0
Vil 3 3 0 2 1 Vi 3 3 0 2 1
Total 34 27 7 20 14 Total 35 34 1 29 6
% 100 79.4 20.6 58.8 41.2 % 100 97.1 2.9 82.9 17.1

Table 3. Results of subjective functional and
subjective appearance result

Table 4. Results of objective assessment after
simple ablation and reconstructive proce-

Functional Functional dures
result result Total Type of surgery | Type of surgery
Ap};)z;rliatnce Satisfied Dissatisfied Result Simple ablation | Reconstruction Total
No.of , |No.of No.of U No. of o No. of o No.of
% % %
cases cases cases cases cases cases
Satisfied 49 80.3 0 0 49 71.0 Good 6 17.6 22 62.9 28 40.6
Dissatisfied | 12 19.7 8 100.0 | 20 29.0 Fair 20 58.8 11 31.4 31 44.9
Total 61 100.0| 8 100.0 [ 69  100.0 Poor 8 23.5 2 5.7 10 14.5
Total 34 100.0 35 100.0 69 100.0

Table 5. Type of pathology by Wassel and
cases with late deformities after surgical

Table 6. Type of surgery and number of
cases with late deformities

treatment No. of cases
- No. of . o
W 1 No. of No. of cases with % Type of surgery cases with %
assel type| No. ofcases | ) te deformities ° late deformities
I 4 3 75 Simple ablation 34 28 82.3
11 23 11 47.8 Bilhaut-Cloquet 8 6 75.0
™ 9 7 77.8 procedure
v o 14 58.3 Ab{ation-f—CL 16 3 18.7
repair
\ 1 1 100 -
Ablation+CL 8 4 50.0
VI 2 1 50 repair +osteotomy
vi 6 4 66.7 Ablation+CL+ten-| 2 0 0
Total 69 41 59.4 don transfer
On-top plasty 1 0 0
Total 69 41 59.4
CL-collateral ligament
tion(79.4% satisfied), p<0.05. Subjective after simple ablation, p<0.05.

assessment of appearance revealed: 82.9%

satisfied after reconstruction, 58.8% satisfied
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Table 7. Complication and type of pathology by Wassel

Complication/Wassel type I II Il v A% VI Vil Total
N=4 | N=23 | N=9 [N=24 | N=1 | N=2 | N=6 | N=69
Angulation 3 6 4 9 1 0 2 25
Z deformity 0 2 2 5 0 0 1 10
Instability 3 6 6 7 0 0 3 25
Loss of mobility 2 6 5 5 1 1 2 22
Narrow thumb web 0 0 0 2 0 0 1 3
Residual prominence 2 6 4 4 0 0 1 17
Nail deformity 0 4 0 1 1 1 1 8
Loss of opposition 0 2 1 1 1 1 0 6
Pulp atrophy 1 6 3 8 1 1 3 23
Total 11 38 25 42 5 4 14 139

result(Table 3).

When the cosmetic result is assessed as un-
satisfactory, the functional result is most often
also assessed as unsatisfactory (p<0.01).

The results of objective assessment were
based on the criteria of JCY Cheng et al(Table
4).

The results of objective assessment were
better in the group of patients after reconstruc-
tive procedures, p<0.01. The comparison of
results in both groups showed that there were
statistically better results after duplicated
thumb reconstruction, p<0.02, statistically
worse results after simple ablation, p<0.05,
while the difference of fair results was not
statistically significant.

We also evaluated how fair and poor results
(late deformities)depended on the type of
thumb duplication(Table 5).

The smallest numbers of cases with fair and
poor results (late deformities) were observed in
Wassel II and IV, but the difference between
groups was not statistically significant.

We analyzed how late deformities depended
on the types of surgery(Table 6).

Late deformities were statistically more
often after simple ablation, comparing with the
reconstruction, p<0.01, and the odds ratio is

7.89(OR=7.89 PI(2.58-24.13)). We compared
the rate of late deformities among different
types of surgery. Late deformities were statisti-
cally more often after simple ablation, compar-
ing with ablation+CL repair, p<0.01, OR=
20.2, PI(4.3-93.8), also comparing with abla-
tion+CL repair+osteotomy, p<0.05, OR=4.6,
PI(1.01-24.12), with ablation+CL repair +ten-
don transfer, p<0.05, OR was not assessed.
Late deformities were statistically more often
after Bilhaut-Cloquet procedure, comparing
with ablation+CL repair, p<0.05, OR=13.0,
PI(1.7-99.4).

139 different complications were determined
among assessed 69 cases(Table 7).

For Wassel type I type the angulation and
instability were the most common, for Wassel
type II-different complications : angulation, in-
stability, loss of mobility, pulp atrophy and
other, for Wassel type IlI-also different : an-
gulation, instability, loss of mobility, for Wassel
type IV-angulation, instability and pulp atro-
phy, for Wassel types V, VI, Vll-also different
complications. Statistically significant differ-
ence was observed only for the joint instability
in treatment of Wassel type III pathology, p<
0.05.
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Discussion

No classification for thumb duplication was
used in our clinics before 1991, and only one
type of surgery-simple ablation of one of the
thumbs-was performed, in all cases, by our
data, a radial thumb. This type of surgery in
most cases is not proper, and it can, probably,
be used in cases when one of the thumbs is
significantly distant from the other, and is
called a “floating thumb”?'®, After either sub-
jective or objective assessement the results of
threatment were considerably worse in the
simple ablation group as a compared with the
group in which reconstruction was performed
(p<0.05). After simple ablation, in 23.6% of
cases the results after objective assessment
were poor, while 5.7% after reconstruction,
and fair results correspondingly 58.8% and
31.4%. By our data, when the cosmetic result
was assessed as unsatisfactory, the functional
result was most often also assessed as unsatis-
factory (p<0.01).

The most common complications after surgi-
cal treatment were angulation(observed in 25
cases), joint instability (25 cases), loss of mobil-
ity (22 cases), pulp atrophy (23 cases). The com-
plication was determined when the objective
result of the criteria was assessed as fair or
poor. This is one reason why the rate of compli-
cations in our work is so high. Another reason,
of course, is the big percent of cases treated by
simple ablation.

From 1992 Wassel's classification has been
used in our clinics for thumb duplication, and
more different types of surgery after evaluta-
tion of anatomical type of deformity have been
used to restore anatomy and function ; also, the

patients at the time of surgery were younger.
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In most cases, except one, we performed
radial thumb ablation with collateral ligament
reconstruction, using a ligament-periosteal flap
that provides sufficient ligament tissue to stabi-
lize the joint (30 cases)®. In 9 of these cases
phalangeal or metacarpal osteotomy was done.
Osteotomy was performed when deviation of
the phalanx was more than 8 degrees after both
joint surfaces were congruently aligned. In 3
cases additionally to the collateral ligament
repair we performed a transfer and reinsertion
of the abductor pollicis brevis muscle and
extensor tendon of the removed finger.
Although ablation with collateral ligament
repair is much better than simple abaltion in
restoring segmental alignment, joint stability
and mobility, in 26.9% of cases the results of
objective assessment were fair and poor. In 5
cases of them secondary procedures were per-
formed because of malalignment and redundant
soft tissue.

In 9 cases for all Wassel types we performed
the Bilhaut-Cloquet procedure. Only in Wassel
type I and II were the results good and the
most common residual problemd were nail
deformity and loss of joint mobility. We agree
with thoses authors who state that the Bilhaut-
Cloquet procedure is a useful method in those
cases in which both thumbs are symmetrically
hyploplastic®!'?, in Wassel type I, II, rather
type III, IV,

In our series, there were more late deform-
ities-59.4% (Table 5)-compared with other
reports, where complications and late deform-
ities were observed in 20-49% of all cases”.
This could be explained by the fact that a
larger proportion of our cases were treated by
simple ablation of the supernumerary thumb
(49.3% of cases)and Bilhaut-Cloquet proce-



dure(11.6% of cases), and the results after
theses methods of treatment were the worst
(82.3% ir 75.0%, respectively, Table 6). In
these two groups of cases the rate of late
deformities was the highest(p<0.05). Accord-
ing to the authors, there were unacceptable
residual deformities in more than half of cases
after simple ablation and for all cases after
Bilhaut-Cloquet procedure*®. In our series, sim-
ple ablation was performed only before 1991,
this method is not used any more at our depart-
ment ; lately we have been performing the
Bilhaut-Cloquet procedure extremely rarely.

Some authors report that the greatest num-
ber of complications occur in Wassel type IV
pathology*®, others-that in Wassel Ill, V, VI
and VI(11). In our series the smallest number of
complications was in Wassel types II and IV,
but the difference between groups was not
statistically significant(Table 5).

According to the literature data, the most
common problems after surgical treatment is
angulation in the MP and IP joints, where 2/3
of these deformities are due to the instability of
the collateral ligaments(10). Angulation in the
MP and IP joints in the same thumb is called Z
deformity, which we observed in 14.5% of the
assessed cases just after simple ablation of the
supernumerary digit. In our series the most
common complication was joint instability,
which we observed in 6.2% of all assesed cases,
and was statstically significant in treatment of
Wassel type III pathology (p<0.05). Such a big
rate of instability, again, we explain by the big
percent of assessed cases, treated by simple
ablation. After simple ablation of the supernu-
merary digit without restoration of the collat-
eral ligament, the stability of the joint is lost.
Angulation was also common complication,

more often observed after ablation+CL
repair +osteotomy, because when the angula-
tion before surgery was not well-marked, it
was difficult to determine the exact angle of
osteotomy.

The less common complications were loss of
joint mobility and pulp atrophy.

Risk factors for late deformities after surgi-
cal treatment of thumb duplication are Wassel
typelV, Z deformity before operation, when
both thumbs are radially deviated through the
interphalangeal joint*, also “pollex abductus”,
when FPL tendon abnormally inserts int EPL
tendon through an abberant radial slip of the
tendon®. We support this opinion, though in our
series the smallest number of complications
was in Wassel type IV. We explain this fact by
the good surgical technique and rehabilitation
after surgery.

To prevent complications, it is very impor-
tant to evaluate the type of pathology, and to
choses the proper surgical procedure, taking

into consideration the groups of risk.
Conclusions

1) Late results in treatment of the thumb
duplication are superior after reconstruction
compared with simple ablation. Both subjective
assessment of function(97.1% and 79.4%, p<
0.05) and cosmesis(82.9% and 58.8%, p<0.05)
were better after reconstruction. When the
cosmetic result was assessed as unsatisfactory,
the functional result was most often also asses-
sed as unsatisfactory(p<0.01).

2) Late objective results in treatment of the
thumb duplication were superior after recon-
struction compared with simple ablation(p<
0.05).

3) Late deformity occured more often after
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simple ablation, comparing with the reconstruc-
tion (p<0.01), and the odds ratio was 7.89.

4) The most common complication after
treatment of the thumb duplication(p<0.05)
was joint instability in treatment of Wassel

type III

pathology. Different complications

were found in other types of pathology, but the

results were not significant.
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Roentgenographic Evaluation of Remodeling Potential in
Developmental Dysplasia of Hip after Closed Reduction
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Abstract Introduction : We conducted this study to evaluate roentgenographically the hip
remodeling in children with developmental dysplasia of hips(DDH) after closed reduction, and
in attempt to reveal some of the possible predicting factors for the development of residual
dysplasia.

Materials & Methods : Forty-six children with 50 hips received closed reductions following
either by Pavlik harness, hip spica, or Scottish-Rite brace for a respective period of time.
Roentgenographic studies of the acetabular indices(Al)and center-edge angles(CEA)were
carefully assessed. The patients were divided into group A (residual dysplasia)and group B
(well reduced hips), according to their final measurements. Statistics were done to compare
patients with different results and with different age of treatment.

Results : The demographic data, including birth body weight, age at diagnosis, method of
bracing, as well as the duration of treatment, were statistically insignificant between the two
groups. After treatments, the Al averaged 33.4° and 28.8° with significant change of 1.1° and
5.3’ respectively. This difference could still be noted after the treatments. Change in the CEA
after treatments is also statistically significant.

Conclusion : The remodeling power in group A was much less than group B either during or
after the treatment. Since there was no difference in the demographic data between the two
groups, the genetic and biological factors may have also played a role for the poor remodeling
power.

Introduction

Developmental dislocation of hip(DDH)is a
fairly common disorder found in the children,
with an incidence of 2 to 6 in every thousand
population®. Degenerative changes in the hip
joints may develop early in life if left untreated,
and over 50% of the patients will eventually

require reconstructive procedure before age of
60”. Early treatment can be done nonsurgically
with promising results, however, there are still
a good number of babies who are misdiagnosed
until toddler and surgical interventions become
inevitable.

In spite of early treatment with closed reduc-
tion, a fraction of the hips may still remain

Key words : DDH, Residual dysplasia, Remodeling, Acetabular index, Center-edge angle
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Fig.1. Measurement of the Al and
CEA.

stable but dysplastic, which is also one of the
most common complications found, with report-
ed incidence ranging from 15% to 40%'¥'%,
nevertheless, there is yet no accurate radiogra-
phic parameter that is able to predict the out-
come.

This is a retrospective study based on the
long-term radiographic results of develop-
mental dislocated hips after nonoperative treat-
ment, in which the remodeling potentials as
well as the demographic differences are thor-
oughly discussed.

Materials and Methods

We recruited 46 children having either unilat-
eral or bilateral developmental dislocation of
hips from 1990 to 1997, with a total number of
50 hips, and closed reductions were obtained
either by Pavlik harness, hip spica, or Scottish-
Rite brace for a period of one year.

Regular out-patient clinic follow-ups with
regular roengenographic examinations were
performed to ensure concentric reduction of the
hips, and two parameters, the acetabular index
(AI)and center-edge angle(CEA) (Fig. 1) were
obtained from the standard antero-posterior
radiographic films of pelvis.

Using the acetabular indices as the denomina-
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tors, the patients were divided into two groups
according to their final measurements. Group A
represented the cases having either the final
acetabular indices greater than 30°, or having
the differences of the acetabular indices in both
hips greater than 13°. This group was consid-
ered to have residual dysplasia. The remaining
cases on the other hand, having well reduced
hips with successful remodeling, were classified
into group B. An average follow-up period of
42.8 months(10-87 months) was done.
Statistical analysis was performed using the
statistical software package SPSS for Win-
dows(Release 11.0, SPSS Inc.). Student-¢ test,
ANOVA and yx? test were used to compare the
difference among groups for discrete variable.

Results

Group A consisted of a total of ten hips (20%)
that remained dysplastic, in which 30% were
boys, as compared to only 5% in the group B.
There was no difference among the birth body
weight, the performance of adductor tenotomy,
or the age at diagnosis. Although not statisti-
cally significant, there was a slight delay in the
age at treatment and a decrease in the duration
of bracing in the group A. The total duration of
follow-up in the group A was less than that in
the group B, but an average of 42.8 months was
permitted. Additionally, we found a case of
avascular necrosis in group A, and 12 cases in
group B(Table 1).

The mean pretreated acetabular indices in
the two groups were similar, with 34.6° in the
group A, and 34.5° in the group B. However,
significant differences between the acetabular
indices, as well as center-edge(CE) angles, were
noticeable upon completion of the treatments ;
the average Al in the group A changed slightly



Table 1. Group A | Group B Total P-Value
Basic patient data in group A No. of Cases 10 ” 16
and group B
Sex (M/F) 3/7 2/34 5/41
Locations (Rt/Lt/BIt) 0/8/2 8/26/2 8/34/4
Age of Treatment(Months) | 13.2+5.44 | 11.8+5.97 | 12.1+5.80 0.870
Duration of Treatment 10.3+5.10 | 13.7+5.67 |12.945.53 | 0.387
(Months)
Duration of Follow-Up | ;) o ¢ 76 | 48.6+21.46 | 42.8+23.31 | 0.0004*
(Months)
Avascular Necrosis 1 12 13
Adductor Tenotomy 9 22 31

to 33.4°, while that in the group B improved to
28.8".
continued to take place in the group B, but

Furthermore, remodeling process
nearly ceased in the group A, leaving a average
final AI of 22.9° versus 33.0°. Overall, the
changes of the Al in the group B was more than
7 times that in the group A. For the CE angle,
the total changes in the group B was 4.3 times
that in the group A, leading to a final average
angle of 19.8° versus 5.4°(Table 2).

On the contralateral hip, excluding those
patients with bilateral involvements, the
changes in the Al were from 23.3° to 20.1° in
the group A, and from 22.8° to 17.5° in the
group B. Interestingly, although not statisti-
cally significant, the remodeling potential on
the uninvolved hips seemed also less in the
group A, and similar results were observed in
the CE angles as well (Table 2).

When these patients were evaluated in
respect to the ages at treatments, 12 patients
(26%) received treatments before 6 months of
age(group I), 10 patients(23%)at the age
between 6 months to 12 months old (group II),
and 24 patients(52%)started their treatments
at an age over one year (group III). The results
showed a 100% success when treated early
before age of 6 months, but deteriorated with
failures in one fourth to one third of cases if
treated later (Table 3).

Analysis of the data showed significant dif-
ference between both hips among the three
groups. Surprisingly, although all the patients
in group I had successful results, the final Al
in the dysplastic hip was significantly greater
than that of the contralateral hip. Less correla-
tion was noted for the CE angles(Table 4).

ANOVA Post Hoc test was performed for
the three groups. We found no difference in the
Al both before, and immediately after treat-
ment. However, significant difference between
group I and group II was noted in the final Al
(Table 5).

Discussion

It is well accepted that the untreated or
residual acetabular dysplasia leads to pre-
mature osteoarthritis of hip!2921) and early
treatment warrants high rate of success, reach-
ing 84% to 95.5% if started since birth!?'®,
Nevertheless, not all the cases are detected
early and different ages at treatment require
individualized modalities, including surgeries.

Nonsurgical treatments are primary choices
in early ages, but the upper age limit is un-
known. Berkeley proposed an age of 14
months?, Weinstein suggested of 24 months of
age?, but most authors, including Kalamchi,
set the limit to 18 months, after which open
reduction should be considered®.
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Table 2. Results and comparisons in Al and CEA between group A and group B

Affected Hip Unaffected Hip
Group A Group B P-Value | Group A Group B P-Value
Pre-Treated AI(°) 34.6+6.43 34.514.42 0.936 23.3+4.30 22.8+5.63 0.808
Post-Treated AI(°) 33.41+4.36 28.81+4.37 0.007* 22.3%£4.50 20.9+4.63 0.454
Change during Treatment 1.1+6.35 5.3+4.23 0.023* 1.4+£2.65 2.1+£5.35 0.729
Change after Treatment 0.2+3.31 5.9+3.98 0.002* 2.7£5.50 3.2+4.07 0.799
Final AI(?) 33.0%3.86 22.94+3.97 0.000* 20.1+4.41 17.5+3.96 0.080
Total Change AI(%) 1.6+5.21 11.6+5.21 0.000* 3.2+3.49 5.3%5.38 0.249
Pre-Treated CEA (%) NA NA NA NA
Post-Treated CEA (%) 3.3+9.92 11.7+6.52 0.005* 18.6+7.25 17.5+6.06 0.651
Final CEA (%) 5.4%10.27 | 19.8+6.69 0.000* 19.1+7.4 23.2+6.48 0.091
Total Change CEA (%) 2.4+6.59 9.4+8.31 0.018* 2.4+8.57 7.7+£9.47 0.118
*¢-Test analysis with significant difference (P<0.05)
NA ! not available
Table 3. Basic patient data in different age-groups
Group 1 Group II Group III
Age of Treatment (Months) <6 6-12 >12
No. of Cases 12 10 24
Sex(M/F) * 0/12 2/8 3/21
Locations(Rt/Lt/BIt) 3/8/1 1/6/3 4/20/0
Age of Treatment(Months) * 3.7+1.37 11.8+£5.97 | 12.1%+5.80
Duration of Follow-Up(Months)* { 49.31£23.22 | 29.85+8.24 | 44.86+24.28
No. of Residual Dysplasia 1 1 5

*ANOVA resulted no statistical significance

The potential complications following the
treatments of developmental dislocation of hip
are avascular necrosis, residual subluxation,
and dysplasia, with a range from 6% to
65.8%3»9Mmo1a24) and most of these cases even-
tually will require secondary surgical proce-
dures. Therefore, it is imperative to recognize
early signs of these squeals, and to take neces-
sary actions as soon as possible.

The key to successful treatment is to obtain
a prompt and adequate remodeling of the hip,
which requires accurate image studies to moni-
tor. Computed tomography(CT)is a good
method to assess the acetabular contour as well
as its relationship to the femoral head*'”, and
the three dimensional images provide even

better resolution for the anterior deficiency of
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the acetabulum?®, but it is impractical and haz-
ardous for routine follow-ups. The plain radiog-
raphy of the pelvis remains the most efficient
modality in terms of its accessibility and the
cost-effectiveness, specially after the 3-6
months of age®, and different parameters can
be used as a guide to monitor its development.

Several parameters from the plain films have
been used to predict and monitor the results
after treatments, with each indicating a specific
area of development of the acetabulum, but
none has been widely accepted. The acetabular
index has been reported, in many works, to
signify a good prognosis with a decline of 10° in
the first year'¥'9'9 however, Brougham has
found it to be unreliable?. Murphy feels that the
center-edge angle is a fairly sensitive indication



Table 4. Results and comparisons in Al and CEA between three age-groups

Group I Group II Group III
Affected | Unaffected P-value Affected | Unaffected P-value Affected | Unaffected P-value
Hip Hip u Hip Hip Hip Hip
Pre_l;fated 32.6+3.68 | 22.4+4.66 | <0.001* | 37.245.47 | 25.7+8.02 | 0.002* |34.3+4.81 |22.0+3.86 | <0.001*
POSt'xeatEd 29.243.52 [ 23.0+3.13 | 0.001* |31.8+3.62|22.3+5.83 | <0.001* |{ 29.1+5.55 |19.9+4.23 | <0.001*
Final Al | 22.5+4.50 | 18.0+3.28 | <0.001* | 29.1+4.43 | 21.5+4.60 | 0.001* [24.8+6.04 |16.7+3.63| 0.010*
Total 11.5+3.56 | 5.8+3.12| 0.001* | 8.1+4.93| 7.8+6.27| 0.85 |11.2+5.31 | 6.1+3.80 | <0.001*
Change Al
POSt;t:ated 8.0+5.81 | 13.6+£5.64 | 0.043* | 8.6+6.47 | 17.0£6.55 | 0.010* |11.3£9.53 |20.0+5.53| 0.001*
Final CEA [ 20.3+7.01 [21.6+6.45| 0.654 |12.7+6.23|17.145.34| 0.108 |16.5+11.29 |24.9+6.42 | 0.003*
*t-Test with significant difference
Table 5, ANOVA post hoc test between different age-groups
Group I Group II Group III
Pre- Post- Final Pre- Post- Final Pre- Post- Final
Treated | Treated Al Treated | Treated Al Treated | Treated Al
Al Al Al Al Al Al
Group 1 0.079 | 0.676 |0.019*| 0.923 | 1.000 | 0.727
Affected
I;Cpe Group Il | 0.079 | 0.676 |0.019* 0.329 | 0.431 | 0.111
GroupIl | 0.923 | 1.000 [0.727 | 0.329 | 0.431 |o0.111
Group I 0.448 | 1.000 |0.107 | 1.000 | 0.239 | 0.969
Unaffected
Hip Group I | 0.448 | 1.000 |0.107 _ 0.205 | 0.514 | 0.114
GroupII | 1.000 | 0.239 [0.969 | 0.205 | 0.514 |0.114

*Statistical Significance(P<0.05)

of dysplasia of the hip'?, yet Weintroub dis-
agrees on that point of view, especially in the
children younger than 3 years of age?®. We
have tried to use the two parameters for evalua-
tion, and have noticed that the acetabular index
is more consistent in the measurements ; the
CE angle depends greatly on the position of the
hip and the inclination of the pelvis when the
film is being taken, since it is the relationship
between two separate components.

The remodeling power, in our cases, is seen
to be the greatest at the very beginning of
treatment, and declined in a steep pace at age
between two and half to three years, which
explains the high failure rate in late treatment.
For those children who failed conservative
treatment, the difference in the amount of

remodeling is noted as early as immediately
after the treatment, and the remodeling seems
to continue for the group B, but nearly ceases
for group A, even during the time without
bracing. On the intact hip, there is no signifi-
cant difference between the both groups during
the entire length of follow-up. Although less
consistent values are noted in the CE angles,
similar trend is also noted.

From table 4, significant differences are
noted in the AI between dysplastic and
contralateral hips in all groups also throughout
the entire length of follow-up, therefore, we
conclude that in spite of well reduction and
remodeling, the final Al is still significantly
different from the contralateral hips, implying
an inherent factor affecting the extend of
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remodeling.

Unfortunately we find no much significance
whether to start treatment early or late, how-
ever, we still agree that treatment should be
carried out as early as possible, and the main
reason for our results could be due to insuffi-
cient case numbers.

In conclusion, residual dysplasia of hips after
closed reduction is not uncommon, and one
should be well aware of the fact in order to
carry out with appropriate intervention at the
best time period. No responsible factor is dis-
covered for the cause of residual dysplasia, and
inherent factor is most favored, however, fur-

ther study shall be carried out.
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A New Technique of Step-cut Osteotomy for
Cubitus Varus in Children

Yeo-Hon Yun, M. D.

Department of Orthopaedic Surgery, Ewha Womans University Mokdong Hospital, Seoul, Korea

Abstract Design concept of the author’s modified step-cut osteotomy comes from both
step-cut and dome osteotomies ; in that the configuration of osteotomy is that of the step-cut
though in a reversed fashion, while medialization of the distal fragment is from the dome
osteotomy. Since 1993, twenty-two children with cubitus varus deformity were operéted by this
osteotomy. Their average age was 9.4 (range, 2 to 15)years. Preoperative carrying angle was
varus 19° (range, 5° to 35°)in average. In at least one-year follow-up, all patients were satisfied
with the nearly normal correction of carrying angle(<5° difference from the normal arm)
without any unsightly lateral condylar prominence. In three children, sagittal angulation(one
anterior, two posterior) was noted postoperatively, but subsequently remodeled until the last
follow-up. There was no fixation failure or loss of preoperative motion. Complications were
two ; a transient ulnar neurapraxia, and an intraoperative step-cut spike fracture in an
osteogenesis imperfecta patient. This technique was excellent to achieve an accurate correction

of carrying angle for cubitus varus deformity in the skeletally immature patients.

Introduction

Cubitus varus is one of the most common
complications of the supracondylar fracture
with an incidence varying from 9 to 57%".
Although this deformity rarely limits function,
the awkward “gunstock” appearance is usually
unacceptable to both the child and the parents.
A variety of corrective osteotomies for this
deformity have been described. The three most
popular techniques include a simple lateral
closing wedge osteotomy?”®, a dome
osteotomy®, and a step-cut osteotomy?®. Most

of them had significant complications such as

stiffness, nerve injury, fixation failure with an
overall rate approaching 25%. Since 1993 the
author employed a osteotomy technique which
is a modification of the step-cut osteotomy
with medial translocation of the distal frag-
ment and rigid internal fixation!®. The tech-

nique of osteotomy and the results are reported.
Materials and Methods

From 1993 to 2003, twenty-two skeletally
immature children(19 boys and 3 girls) with an
average age of 9.4 years(range, two to 15
years) were treated by the modified step-cut

osteotomy for correction of cubitus varus

Key words : Modified step-cut osteotomy, Cubitus varus
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Fig.1. Schematic drawing of the
preoperative plan : the line AB is
1cm above olecranon fossa, and
perpendicular to the lateral su-
pracondylar ridge. Angle ABC is
the angle to be corrected. After
removal of the rectangle ABC, the
distal fragment is translocated
medially and proximally so that
the point A meets the point C.

deformity. The causes of deformity were su-
pracondylar fracture in eighteen, lateral con-
dylar fracture in two, entire distal humeral
physis fracture in one, and medial condylar
fracture in one. They were operated on by the
osteotomy at an average of 2.9 years(range, 1
to 5 years) after the injury. The average length
of the follow-up was 16 months (range, 12 to 36
months).

The carrying angle was measured from the
long axis of the humerus and the midline of the
forearm in full extension and supination. Radio-
graphically, the humeral-elbow-wrist (HEW)
angle was determined according to Oppenheim
et al”. The average HEW angle on the affected
side was varus 19" (range, varus 5° to 35°), while
that on the normal side was valgus 7°(range,
valgus 4° to 15°). The difference in the HEW
angle between two upper extremities deter-
mined the angle to be corrected, which was 22°
(range, 15° to 40°)in average. Preoperative

sagittal angulation in the lateral radiograph

Fig.2. Determining the point C. In ideal cor-
rection without prominence(left), both
humeral and forearm axis meet at point
X, which is determined from the opposite
normal elbow. Correction with lateral
prominence (center) ; and correction
with medial prominence (right). Point Y
is determined by a perpendicular line
from the point X to the longitudinal axis
of forearm. Distance between points X
and Y is the amount of medial or lateral
translation.

was found in six patients. All were posterior
angulation with the average amount of 18°
(range, 10° to 25°).

1. Preoperative planning : Prior to the
surgery, paper tracing is made to determine the
exact template for the osteotomy (Fig.1).
Osteotomy line AB is made 1cm above the
olecranon fossa, and perpendicular to the lat-
eral supracondylar ridge, which is almost
straight in cubitus varus deformity. The angle
to be corrected(angle ABC)is depicted at the
medial corner above the osteotomy line AB.
Determination of the point C of the rectangular
triangle ABC is critical to obtain the exact
amount of medial translation of the distal frag-
ment (Fig. 2). From the normal side the inter-
section point (X) between humeral and forearm
axis is found, which is usually at the olecranon
fossa. From the point X a perpendicular line is

drawn toward the forearm axis, and the inter-
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Fig.3. Fixation of the osteotomy

Fig.4. Preoperative photo (A)and anteroposterior radiograph
(B) of the typical cubitus varus deformity in a 10 year old

Two K-wires is used in a
crossed fashion. Lateral tension
band wiring is added in the
skeletally immature(left)
while DCP is placed poster
olaterally in the mature bone
(right)

section is the point Y. With adequate medial
translation of the distal fragment the point Y
meets the point X. In this position the rectangu-
lar apex of triangle is the point C. From the
point C the line CA is drawn perpendicular to
the line BC. Cut out the rectangular triangle
ABC. Finally, the distal fragment is translocat-
ed proximally and medially for the rectangle-
cut lateral corner (point A) of distal fragment to
meet the rectangular point C of proximal frag-
ment.

2. Osteotomy technique : The surgery is
performed with the patient in a lateral
decubitus position. A posterolateral approach
to the distal humerus is employed along the
lateral margin of triceps muscle. Triceps mus-
cle is preserved and retracted medially without
violating elbow joint capsule. The entire poste-
rior aspect of the distal humerus is subperios-
teally exposed. This area is flat enough, which
is good to depict the osteotomy line according
to the template. With the completion of
osteotomies a temporary fixation with two K-

wires is done in a crossed fashion. The medial
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boy. Result at one year reveals excellent correction in the
radiograph (C) andl photo (D).

pin is inserted from the lateral supracondylar
ridge of the proximal fragment. Adequacy of
correction is checked grossly and fluoros-
copically in both coronal and sagittal planes.
Additional tension band is made on the lateral
aspect (Fig. 3). Bone graft to the osteotomy gap
is sometimes done using the excised rectangle
bone fragment. Postoperatively, a posterior
slab splint is applied for one to two weeks, after

which active motion is started.
Results

The average postoperative HEW angle in the
twenty-two patients was valgus 7° (range, 5 to
14°), and there was no loss of correction during
the follow-up. By the Oppenheim et al. ’s criter-
ia” of within 5° of the contralateral normal
elbow, excellent correction in coronal plane
was obtained in all patients. Lateral condylar
prominence, the distance XY as measured in
Fig. 2, was within 5 mm in all patients. Sagittal
angulation in the postoperative radiograph was
found three cases(two residual posterior an-
gulation, one anterior angulation due to over-
correction). They were all within 10° and
remodeled until the last follow-up.

Preoperative range of motion was rapidly
restorated after the surgery usually within

three to four weeks. At the last follow-up no



patient showed a loss of preoperative range of
motion. All osteotomies healed rapidly to
return to normal activity within three months.
Two patients had postoperative complications.
One patient had a transient ulnar neurapraxia.
It was spontaneously resolved with observation.
The other complication was an intraoperative
undisplaced fracture of the step-cut spike in a
osteogenesis imperfecta patient. It did not limit
the start of elbow motion, and healed une-
quivocally.

Final results were graded by the method
modified from criteria of Oppenheim et al”.
Excellent result included if the coronal and
sagittal plane corrections are within 5° of the
normal elbow ; the lateral condylar prominence
within 5mm ; maintenance of preoperative
elbow motion ; and no perioperative complica-
tions. A good result is a valgus elbow, within 10°
sagittal angulation ; within 10 mm lateral con-
dylar prominence ; and with motion to within
10° of the preoperative level. A poor result
reflected any perioperative complication ;
residual varus ; more than 10° sagittal angula-
tion ; more than 10 mm lateral condylar promi-
nence ; or loss of greater than 10° of elbow
motion. Based on these criteria, eighteen
patients had excellent results ; two, good due to
sagittal angulation but nicely remodeled at
follow-up ; and two, poor due to complications
that were not serious to resolve spontaneously.
All patients and their parents were satisfied
with the final result.

Discussion

A variety of osteotomies including three
major types have been proposed to correct the
cubitus varus deformity. A lateral closing
wedge osteotomy is the simplest and the most

popular one. But the incidence of significant
complications (residual varus deformity, loss of
fixation, delayed or nonunion, infection, nerve
palsies, or necessity of reoperation)reaches 24
to 47%2¥7, so that this technique is called
“deceptively simple.” Another problem is the
lateral condylar prominence. Wong et al.?®
wrote that even with adequate restoration of
the carrying angle and preservation of elbow
motion after closing wedge ostetomy they expe-
rienced poor cosmetic results because of a
prominence in the lateral condylar region. In
their opinion the prominence is inherent in the
design of the osteotomy. Hinging on the medial
cortex while closing the osteotomy effectively
shifted the distal fragment laterally. Levine et
al.? commented the importance of medial dis-
placement of the distal humeral fragment to
diminish the prominence of the lateral humeral
condyle. They wrote that medial displacement
disrupts the medial periosteum and creates an
unstable environment for fixation. Dome
osteotomy, popularized by Japanese surgeons?,
involves making the osteotomy in the shape of
a dome. It helps correct the residual promi-
nence of the lateral condyle by allowing it to be
rotated in both coronal and horizontal
rotational planes. DeRosa and Graziano® have
described an interlocking step-cut osteotomy
that can be secured with a single, laterally
based screw. They reported the single screw
provided adequate fixation. Their one poor
result, however, occurred when this lateral
spike of the distal fragment fractured as the
screw was being inserted to result in a loss of
fixation. There was no comment about the
lateral condylar prominence in their article.
The author’s modified step-cut osteotomy is
a combination of the original step-cut
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osteotomy in its configuration and the dome
osteotomy in its concept to prevent lateral
condylar prominence. The differences in the
osteotomy technique from the original step-cut
are that the step-cut is made on the proximal
fragment of the first osteotomy line ; and that
the distal fragment is translocated medially and
proximally to prevent the lateral condylar
prominence. The advantages of rectangled
step-cut roof are that the configuration of
osteotomy is securer than the dome ; and that
the degree of medial translation can be exactly
measured by preoperative paper tracing. The
fixation by two crossed pins and additional
lateral tension band is rigid enough to permit
early elbow motion. Additional tension band to
the lateral pins was also advocated by
Laupattarakasem and Mahaisavariya®.

This osteotomy corrects both coronal and
sagittal planes. There is some controversy as to
whether the medial rotation should be correct-
ed at the same time. Reports on the dome
osteotomy believe that it was essential to cor-
rect horizontal rotation as well to decrease the
lateral condylar prominence®. However, Oppen-
heim and coworkers? found that the complica-
tion rate was increased in their series when
rotational correction was attempted. The
author believes the correction of medial rota-
tion is not necessary if coronal and sagittal
plane corrections are adequate. Medial rotation
of the distal humerus is easily adapted from the
shoulder joint.

From ten-year experience of the modified
step-cut osteotomy, a satisfactory outcome can
be expected by this procedure in most of the
cubitus varus deformity. Careful preoperative
planning and special attention to surgical

details are required to obtain an ideal result.
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& RIByBREE(TERZ L HHEB)
B BF:2004%6817 18H
B FI»TITAHAFIT S ERSEHE
—h%RE BER duhREE

1.

S REEB DR AR
BEAE—ERERAE OEIH =

(EmN)ESE2mCRBEEED» S, ERBR
B UEREBRESGASETLO2HHAEETD
3, BEE2kE, SRAREDIER ML
TEBBELOEBELT> (&, §H, Zhd
OEFIOEREHEL, R LIOTHET 3.

[ot&s & U HE) BB T 1988 4£~2004 4F 1
B CBEE2HE, AREREHAZTILPL
BRE 25D, £% 208 CIEEZRBLI:.
113ERTHS. ZD>H Graf HED I A 7 2a
~3 & TD 94 fEHiF Miller-Graf (M-G) St 53
B, 4 72c~3D19FEMICHLTRBIZLS
BB ET oM. Z0%, 471 IR 5%T
F3EBRI PP ETHELL.

[(BERI&EE3IPBEETITIZFLA EDERS A
ZF1ZHEL, BlPE a7, BAZBS Z
LT EEROH TRV T AREE2E L 206
bihotz,

[#£8] M-G AEEE ARSI ERWE L &
wRRAET SR SR, R L 2B E TRRMR
BEMEESS E L IEREAERNOE®ZILAET
PREDNRER S, 65T, ABERTEN X
B2 TE 4% 3 LAUBDENIINRELS
ws, BEESHREFALT, BHCKHELT
SR ERATERELEbNS. £/, RBIIMA
PlictLCHEDOHERE RS, ZLTEHD
RBIERLI: URAIREEKREANOBLEIIE
Mholz.

. FABRAIIREES | BRI & 2 BRI FARRE

@ MRI i & 245
WEREINURBERE Y 5 —
ORMBEAN « HARERX - WRFE—
—R f-KED - =FRE

[ B89) AR BIEA FIIC N U BEHERTIS 525 | 18 Bk
THEZToTW3Y, F7RAEETELEH L
B#OKRESOKES MRI THIRYT 5 Z & T,
BIF U T REFHINEE S LT BB 2R
T3,

R BEBE AR 2ES | B s T EL, ¥R
EE# 1 £ ERRBRE T & - KRB LKA
145017 RREEE 2R & Lz, HRIIZER 16, &
R13pIc, AR2H, £ 9, MAI3HATH->
To VIZRERIZ40A~IESLH (FEH1E 10

HR)THoT.

(&l AFEZES|, BEHEZES | & Y BFEOERL
DEREIC o 728, BEZEHBEE~NOBEE, ¥
FAEEZTV, FZ7AEELRBIC MRI 25
TLI. ¥F7XEEHIIIZ 28~48 B (F#9 33 B)
T, ¥ 7ABREER], BFE MRI 2/1TL, @ MRI
ZHE UBBMNEMOEL, BERE 2R L.

[ER]2BICEHBNEDORL 22, Kk
BELN Tz, 26, BEE1EULEES
LTV ERESEORRIIRBD dh iz o7z,

[(ZR)RBEMHBADKBRICEWT, BENSAE
EtET 2B ICBE L% TeRBERZE
ZETOHEZDOVWTR, BRODHZLIBTDH
%53, UPETIIBAEENIREG RS | BB R CRENIC
WEET->Tw35, 4E MRI i< X 285T, 3|
DBOH 1 »ABO X 7 A EEPICEHNEDD
B 2R, REDBELSN Tz, BHRARR
»7, SHIFOKABRETIEH 543, FEEED
O ho T,

. ERHCH T B ERBL N T 3 LEBEREENE

1A
NSTITRVA 5 5 2 b
ORERZ - BENXE - REBEE
FIEFIEEA - fREA 1 - BREHESE
& FERK
UL 3 At TEEEK

(B8] LEEREEEAILARE-ZESITLD
BIFRBBEBRE XN TV B, ffESD» > DH
S g, Brix, 1993 £ X ) REREI
TEBETCELroREMNIHLEEZHWVTE
D, EREFHKD S GHRETIRD S, 20
BEEBICOERET 3.

[(RVERNIZ 1993 7H X D 2004 E2 BT
AR T L7z 13 5 13 BIE D 5 474k 3 L
EFRALZ 1048 10 BEE T, FHREEBIZ1IZK]
HA~IRIPACEI1IEK6 0 8), BABREH
RIZ3E20A~9FE3»A(FEH5E11»A),
FERERBIZIRIPA~IOR4»ACFH TR -
50H)TH5. MATCHERE(Q »BRULE) 2HF
T3H01k 76 (Rb 2% 34, FBEYX7RHE
E 4P, REEHZ3IHTHo .

[(FEISERIC D WTEATOEBA, MEF
5, BEREESE (Kalamchi £48), BHEEADEEE,
RRAERFO CEAIZ D ERAT L.

[(BRINBEEHRAXEC- DB, &
EFME2HITLEZDDIX5HT, Salter kst 3
B, Salter & & KEREHIRAREY Y T OEHF
2Bl Cholz. BEBHERIIANCRD
Kalamchi ® II®), A, IVRIHE 15T, FEE
Kix 4 PHCFBD 7z, BAETAERFD CE Al 10°K#H
16, 10°BAE 20 BERFEDS 4 B, 20°LA 235 Bl
Th o7z, WIEFMH, BIRHEE, BFREAHII,
WTFNLIBEERD D, KGEFITIE, Tho%
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RO, RERERO CEA»WTRY 10 LT
Hoiz.

(% - &) LRERMEERIEHN - AoBE
RF2ARERBYBREL, KEL-BEREBLZ
LN TEBBENLFETHS. BE, 20w
THBRF RO IBE S MBRAY khol:
8, YHOFRICR LU THEFHE2ELLbDR
E8% L, ZOERAD 12 L LTREioFE%
BRI L 2BHEEBORENESE L tE 26N
7z,

. BERMEREICN T2 ERRREE Y ToRH
2%
—BRETHR, YOBRENEEERE TTHNIL
HRENZDH 7 —
RIS AZ R
OMFHE -B8F B-BEF &
ERERE

(B8] &R (CDH) i3 5 ¥
BEROEBREEBIFA I LTI, LSRR
BRI B 2HIEFM, KRR THROETIVM
E, FMFRB L UFMARCEAL TIkL 2R
BOEET 5. EEAREEYD #T(RAO) IXHAE
REERI TSI LT, REVBFET L2 BETHES
PHECTE S L0 ACEBYCEN-FMkL
Wz %, RAO OB L TIXHIH, RiAICRE
THEZ)EBIRRTWB LS ICTREAZE2E
LTI NIE, X CEABOCUTCTH-
THBEEEEBEE THNIZTR VB LR T
%. —7%, CDH Di&f&EFFM & L Ti& Severin 548
DBEAENEY, CEA»REECTFMINTLS
HOD, BYIDMOBBICIKE & bbb 2FEE
BB L TREFBEESER S TLRY, &
|, %3 CDH % OERMEERA N L TRE
BT, POBE: COBEEE THIIERAO
THISTE 20 %BS»ICL, L&D EL 5342
BL T2 EEMBEROR AL TRETL
7z,

[xt5:] A - VIHIRREIHAAE IC RAO BAFMIHIT
bh, 10FEUEZABL 615D > bEERZT
&7 48 {7, 49 B ENHRE L. HRIORRIZ LK
44 BESERTHD, FMFFEIERIT33.0%
(13~54 %), FhBRMARIZ 11.6 £ (10~15 4F)
Thoiz.

(Fe)EEMBESCRERL, WMRIOEEER
DOERE LT L7, RERICRISET U RS
TREQLR) EETLTO VRS BIFREEGS
B D 2 AL TIlRT O BERMABHELE
L.

[(ER)EEMFEHZFRERSEECH -2
LBROLN22BERL EFRBRETIITFG67.8%
(B1~75%) T H-olz. RIFEE TIZFIH54.7%
(45~64%) THH, BREZED2(P=0.0002).

(85 & UER]EFEABIEHCHRTOEED
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ERBELTMMEL, RAO DBERE: FHIT 2
ZENTE). BHEAREEEERT S Z T/
R RGO EBRBERER ORE » FEHC
T C & 2 ATREMEDS D 5.

. EXRMAKBIERE I (3t 3 B BRMAVEEIR AT

BT Z L R AR
GENF - HARE - &NfE
WHEBA - WEFEL - BHES

(Bm]4RITIE, 1990 ELRE, V—A> Ea—
FNVERRRPES BB LA L EFRERT
BEISNWLOWERRED > b, #iAEAE CHEE
LE2BYIFEL BB ER 2 BB TTo I2E
BIDBEBE 2 RET 5.

[(NRIBR1P, ZR6BIDSH TR TRTH 3.
MEIGERLS 1 BH D, SENIZES|TREEHAL
REFREMRCEEINTW . YRYIZHER
13 9 » A (1~19), FMRFERITFY 13 »A
(9~20)TH o 7.

(BB )FMIIRTAEALETCRL, BEaRE
DRE T ToHEEL 2%, BEEa*>2BAYEIL,
ARY > 7R, HEHEB X UCEHPIEEFHRZR D/
EMEYIR, BN 2L 2% BEEHE2RE
L. [BESRIZSBIVIMEL /2. W18, Lange fi
< hip spica cast ElE%* 5, 6 BE{T-o 7%, hip
action brace % 3 AFEAL 7.

[(FRIMERABEHMITIFH8»A
(35~120) T Ho7z. MiAT X £ o A 1338
(33~41), XHE] 27° (21~38) TH - 1z, B X £
TlX CE £ 18°(3~28) « Xl 20° (13~23), Sharp
£ 46° (41~54) - xf I 47°(38~53), AHI 74%
(57~88) « X}l 81% (70~91) TH - 72. Severine
SETIRIASH, N2HTHo7. EFEET:
BOIERZ o7, ABERALINERL 72
28D 55,1 PIBIMMEBEM L YV vy —BRE
YIDiEiT-oTEY, 1PCHITITFETH 3.

[(ZZE]HHEAETIREF OB SO RS
PHREL OO, BHITOLAYIBHIETD 2 L8
Tx/:. BESABEOBREE+oFEL, BEET
»2RAYIEL, BENNENEZ TSR TE T,
AREBENREHEEIV M 2EHLEL THR
FRBEROKIMIEE/S Z L0 TE. ASERK
TLBEEL: 201, MEFNBLETCH-T-
YOO, BMhRFERETHo .

ER:ZR #

. BEpeRIEI A MRIFRR LEEERFRR

HUREERY 5 — SR
OB TH#% - mIUE—HF - THES®
AxxwDn
[Ba9) st REAE R I ERE SR T Z L i
s, RS 1 ARG T 2 e 03h 5.
40 MRI & L EERER E ORER2BASHICT 3
BRI CRET 21To 72,
[t R)LRhc € Bt AREERT % L 287, MRI 5



BENARETH o7z 34 Bl 36 = FAENNR L L.
IR 14 51 16 B&, %R 20 B 20 B (&BIH-El, FH
Bliz1BI2RELTz), FRIR2»A~I2EK 1L
»B(FEHTR6»B)TH S,

[HE:) Fhp% 8RR L S L L izblF,
MRI T 254 3 & & - B9 & 7 & © grade (Mit-
chell), BIEiSF CEMERE L 2 2R &, EERATR L
L CaIEhiskFiIfR 0SB & UHS1TERtAR DO
TOBREHIICOWT, BEREBCRNLE. B
Bkt L CiREERET W UIIABE, E3kEr
ToTw3,

[#ER] BAgEKE L grade 34332 18, 284 %
T, grade 2 DER TIX MRI & EBIH/MEEZEL
FEK S, UENRFIRORES, BITOREFEHH
PEWERER LU, 8 B CIRBIMIEEE
{LEERMBLWHIT, AIESFIRESIR S R E
M2, ZEL|REHN CHRITORENMORVEE
B2, 8L LR L CHERELEL TR
HERH & BMR 72 < BEAIC BT OS L LT ware,

[(#%£) BEEKED grade DIEWER TIZEER
DFFEHSIEHAT, BIESMEREZS (LR b M o 7.
MRI CcOBEEMERZELIZ, AEEGOFESR
LTWw3 EEFHENTWwS, ZOEEASLEVIES
WEROFGEHEBARVWER 2EO 2 L,
MRIFTR L IRE E DBEEZTBRL T3 dDL
Bbni:.

€=

1) BAEiAME D grade DEWEER TIZERD
Fec iAo Ei T, BAEAMEREELEEE b Meh -
7z,

2) 8FEAMWMTIIMRI T2SHAERICBIT 2
RAE SME AL RS X AT ENRFIRR DRI % b
LERERBLTW3,

3) SEERMDOES g, BEMEEEL
S DA WERIIZ BT OBREHAE DO R VWEER % 52
oz,

. RIVT RBICH T BERAFABRORES
ERESEILL > ¥ —BBAR OmAa®E

[Bg) 2T 259 Bt L CREI» & DR
B IR MRIBEHAT 5 2 LT, BEAMD
5048 & KBR BT EERS L DATREMEIC DV THR
L TEH, 2H%BML XK & MRI D&
B SILFRIMGIERDEF IZ OV THEEL /-,

[HR] HRIFNFTHREL 9IBNTNZT,
TR E SO SIREZRB LIV T R
REF 24

[(FEIABREEREICHAL T, RNMRRS
1800 mW % FHIES 2 - 4 [EHEGS AT ANER & AR
BEEHAITE 2 2P (BT 6 »F1), 1 »AF 34 (GH18 %)
ABEHARITY 1 £/, B5EBE Lz, FEIRX
BORERMSEET 3 ik Lz,

(BR)znzTo I L @RI, MRIT 2 %5
B TREE 2~3 »H O RH» &> KEREEZ}

BIBEESHrLBFES~EMLL, XBKRTH lat-
eral pillar 2382 Hi» SR S, BEESMEDS col-
lapse 24U 3 Z L EENA LN,

(B8 5 X R EERE B & ERMR
B EHATS 2 LT, KEREBEEAOMIIE
v, BRSMUDEELEH, lateral pillar 237
Mok s h, RAETEEHRETEERD collapse
2B < 2 & TEBED collapse I & % SR EAB
BOBESL, BREEHEBEOEBBRICMES 7" 2&
CEEZMIDBENESL, VT RRiEEIEMH
B LV EREEEEN LSRR B oz &
Zzo6Nn3%,

. RILTRIFIZHT S new pogo-stick (NPS)EE

12 & 285EE
AR EAKZBLEB AR REEE £ 5 Bl (BEARD
Ot migt— - & AL - M)TH
TR « ARHB—
B KR+ F R AR B TR
RERIEBC L VRE v 7 —EEAR
EOOX

(B8] SRFCIRE B~V T Rzl T 1992
FELBENERATEE TH % new pogo-stick
(NPS)EE2FERL TBEEE2IToTCE . SE%Z
DIBRIBEEHRE T 5.

[(&RB L U HE] 1992 F0 5 BRI THEER
e FRIRV T RBBED S b EHRPA E TRB
BELE 200 20 BEERRE Liz. BE1TH
T 36, A 10 BIA 10 B, FEEFEERIT T 7R
2 AGBETLA~IIK22H), BRI
BWTEIO»HGFEL4DLA~I0FEIA), AER
FERIZFH3RTLAQLE4»PA~185 11 »
A), Catterall XETIZ 2816, 3EE17H), 4 8¢
2BITHY, Herring AT AEE 18, BEEL7
Bl, CE26Tholz. thRIT LB NPSEE %
RL7:.NPS &R Cid, SMEAE I 45° % TRER]
BEThY, HITEOATIIR S BT+ ITH
ENRIETE 3. EEPEPIIBTESHMEES
AWTEBESAENICEE I NN EAE 5
L, +4Z containment 285 2 HEICHTHL
T NPS EER2EFH Uiz, BRI, B XK
BRIzB T 5 BEFEES Mose &, acetabular head
index ¥ % Fv>C good, fair, poor IZ44EL, W
FHED > bBWHEREHME L LT good, fair,
poor & L7-. %7- Stulberg 4@ THFHEL /=,

(iER] FiEd & PIHAEBRE  CORMIZFE 25
A 15~34 » ), XEESFPRIZFY 21 »A
(13~30 2 B) Th o 1-. BREFAERF, good H 5 \»
1% fair 4% Mose & T iZ 85%, acetabular head
index ¥ Tlx 95%, MRERETIX 85% TH -7z,
% 7z Stulberg 73 88 T 1%, class I & class II #8
8% Th o7z,

[#3%] +4 1 containment DE S h 3 SR/
ErRBERSHEECHAIL, ZhEL TR
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9.

AERMOBRETEETH 5 NPS E B DIAEE
BREFTH- .
IR Catterall FIFIVEIRIL T RED 2 B
VERERE R TR AR
OMZAFEM2 - ATEREX - FHiER
KARER - BERE - KEHH
FIEER - IR - SREER
IFAAFILE R K E B E BB IRAET £ 5 FHE (B
£h
& BhE - AIRMEB—

[BEM)EEIRV T RFOFEERITS OGS
HY#10~15% & Pizv>. SEIFERE Catterall IV
BRNVT RRD 2 Pl RERL 7- D TTk L BRE
WZDOWTEET 3,

ES)ES 1 : 2 5% 11 » B CTERNC SEER 2 b
BATYB%2#22 L7z, Atlanta ZEECHE 2B
U 7= DSEE BRI 2535 13 TN BE T supervised neglect
L 3RIPATHEANCHRIEL . WAl b
IZ Catterall IVRITH o 7.

ER 26 X THBICHIF. bt T Pogostick
BB EEETo /e 4 LABERIC D RFEL Y
P22 L7-. Wl CatterallIVRITH D A-cast
brace ¥IZ & B i5BEHETL /2.

[iEFER] ER 1 TR 5K VIHRIBRDIRE,
B XSG CHEAIE b ICBERIEARRELLE
BiEI % 528 Stulberg A & HFE L 2. ERM2 D
13RFEDHLE, EM X BRBRTCREHOEXRFE
bE%2FRD 5 HBEPEFIXFR D ¥ Stulberg IVR L ¥
E L.

[E£] mEES~~ 7 RFEOFFEMOD Catter-
all IR IVRIOERERN S  BERARART
HEIEBZVWEDHREND 25, KHREM b
Catterall FHIVRIT:ERAG AR TH > 7. FHiE
RFERIZ 3R L 6 R CHEBNEERTHY, AiE
X EERESTEETIE T %2187 supervised neg-
lect & L7z, 3RUT OEERFKESNT AKX
— B TR IZ RIFCRABE DS THERELE
ELRWEDEENSVL—F, BEHFEEDO IV
7 AR TIX Catterall 74811, IVRIOERH S <
Al S DDRBONLETH B LDWEDH 5. HR,
& & b IR O RERBIITRTHY,
R 1 ICB 1 B BROLEROFREIILE b L
LT, R 2 CRRHEKHERA X D O containment
BECOL2DOTRERRTHY, EOEER
EEZ 5N & DIEE EDTRONEMHRE
Iz,

EFE 1 RIVTRBREEGINDRE L £ DAL

BR:& #B&%
IR

1. RIVTFRABREBEEANDTFEIZRKIZT head at

risk sign NEFE
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RIGAKEERN
OEFEF - 24 & - HEFRE
FHE— - BE - SHKES
BHAE— - EERE

[BER)REREERITL VT AIRBEREB
W head at risk sign S FRICRIZTEELR
BER- RS

[xt5R) 1971~92 4F & TIZ Wb CRERE %
Tol_NT AFRED > b ERAHE CREY
HETh -7z 16 B 17 BOEN (B 14 BEh, % 3 £
) 2NREL. BWEONRIZ7 b7 9 %E
13 B8, EEFIR O A £ 4 B CTH o7z, F
EFERIT 2~ K, FIY4.6 K, BRDEFERIT
15~23 7%, Fi9 18 4 /%, RRBEHRIZ 6 £ 4 »
B~20F 02H, ¥ 12F60HTHhHoT-.

[58: 1912/ X 2T Catterall /I5&44H, head
at risk sign DHE, RRLER X KT Stul-
berg 448, KEFROMIEHK (FEHKE—ATD
(articulo-trochanteric distance) } X100/ 58 #¢
Z(%) AR, BEOREEIX Mose D BiZEHZE
DEZFAVTTHEL 7.

(& R]Catterall 24FETIZ IR LS 4 BAE, IVRIHS
13 i Cdh - 7z. Head at risk sign & 17 E&ih
13 Btz 51, lateral subluxation 9 BIEN,
Gage’s sign 8 B3f, metaphyseal reaction 9 B
&, horizontal growth plate 5 B8#0, calcification
3B TH oz, Stulberg P Tl class I #83
BEEN, class I15% 2 B9EA, class [IIH3 12 HITH >
12, KEEFOBEE 1 50-119% ((F#9 79.7%) & &6
Zhh, FHRORBEERD. BEOKEE
1% good (<1 mm) %% 3 A&, fair % 2 B9&, poor
(>2mm)» 1288 TH - 7.

[#%2)Stulberg S class 1, 11D RIFEDOL
T head at risk sign iX 1 BEATTHD, class
MTiE2EUERED 2 b D 12 B+ 9 B
» o7z, Lateral subluxation, Gage’s sign(+) %l
T Mose DRI EFZ DO EIYMEITZ N ZN 6.5
mm, 6.2mm, (=) T 3.0mm, 3.6mm &
(HPICERECEEERRL, FHORFELICES
LTWw3 Z ETREINT,

. RITFREBIZH TS Collapse DEFME & EEEE

& D%
AR ILAZAEREEZHRBEEABIZHE
OS5 #thad « ALEFFIK - B/IEA
[=1E RS

[BM] ~A 7 RBOEFELICOVT, REE
B - IR - iR L Y% K ORSETRE»E
zZonsy, BEEGEERAHCBI)ZEEOE
T LR 2 723881, Collapse DEBESEEICL 5
T 3. FRCIBHERT, PIR2RFD Collapse 2 ED &
35 ICFHE T 3 1 TZ O FH TR BES IR
EBxnb, 120 Collapse b 3 Eff DM
il 2 BRLREN T EREPRBICRMRE N 0%



FARELL.

(&R & k] AT OEREHA- 538057 TRE % 13
B, BR12GI, ZR1BIZNRE LIz, ¥I2H-
RRRERTHERII TN TN .IR, 14.45K.
BEEREIZ, REAERCERAETOERIIES
DEREEEE, BRAEOERNZEBSSIERY
Stulberg 734#8% JTiZ, Spherical # « Irregular £
WL 7z, ¥IZ2EED Collapse DRBEI, ¥I2H
B X 852 A1) % & Uiz MRI T 1 3&58E %
IZDW T, Lateral pillar « Posterior pillar « B
X $RIEERIC B ) % Epiphyseal Index (apEI) « 8
# X %2l /| & 1 3 1 5 Epiphyseal Index
(1atED) -MRIWZ 81} % EI(mrED 2DV CFE@ L
7z.

[#R]Spherical B2 3 B, VIR TFIIER 6.8
%, Irregular B3 10 B, 12 FI9ER 9.6 R T
bolz. YIZROLERNBHON, HetEac
FRCEEPRBICHER2RIZTRTE latEl 0 &4
Thol-.

(#2) ¥IZ2RED Collapse DTREE I3 B4 X 4540
HEfRIZ 31} % Epiphyseal Index @ & oS T AT g
ThY, BRBEEPHEERAHORECHICHTE
3L, 4R 3 RTHEEUNDOBEREBONSIE
O MRI CHAICFEMLEL > -BEBELT
WG FTECRIEDH 5 £ #E Z, X D Collapse R85
SEEER % T C & % & 5 I Ehic N 5 SR R
VAEHREZEAL T35,

. RUVTRBEERICE 1T 2 BEHEORST
EHAFEEINF
OHHHEE - FANRSE - BHE=
ERTH

[BE9) =7 RFEDEFEIE, containment % H
B LIREAENTRER>TWS, 4E, Z
@ containment IZ & 25T HEICBW T, EER
B 3 FMER L RENHEOIBREE 2 #]E
75,

(g & k] UBEBARE 1975 Fh 5 YBTiz B\
THREEZTIE_VTAREIX 10 ERHD, 55
BERAE CREIN SEAENRELE. Z0
3 & EIEEEHE O LRI [ V> Catterall ITE (19 %)
BLO, IVRI(8 BR) IR L T FilTiak & REN
B OB 21T o 7z, FMNREOA
8RIZ containment # BHy & 3 5 KEEEAREY]
DEYNVI—BREBEYIDMCHS. REMEIT
£ SPOC #E 2. RKRZERTFIYERIZ
1585, 4.5 CTholz. £z, RIE»SIBEE
AR & UREERIC OV THRET L 7.

(R REFRIHE 2 /1T L 72 Catterall I, IV
BD16 DS B, Stulberg I, MBWIZKEITLID
X8 B (50%) TH-oTz. EFEFICFHINEZHE
TTU7 10 BRI 5 B (50%) BAT L 72, £ /- 2 OFEE
CHEERERENMHRRIOE RO B o Tz, FE
& IBHEBRARAIC DWW Tid, Stulberg I, IR

BFEHH2.9» 80.2~7.5» )X L T Stul-
bergIll, VR IZ¥#3.22 B(0.5~15» A) T
Holz. FAEERIE Stulberg I, ITRIZFH5.7
®(2~10%) TH D, Stulberg III, IVE 3T 6.3
BB~ Thol.

[#%])Catterall IIl, IVRI 2 FHRABERH L LTHR
U728, REMINES & FMIRORE 21X
Bipol:, E-MBCAERRZEHEONMMURBMLER
DRI EDS, ABBEEOERSFEL
BWRY, REQINE L FRAINERO RS IcEH
EADDEEZ SN, T2, FKEDSILENK
BRI DLW TR FERARADIZS R, BEE
EROBZVHDD, FEND S AHEENTERIN
- —HAREERBICOVTHFRFARBIDIZES b8
BYERIICH -7z,

. BEERITRBICEIT3EEAFORS S LU

DRI
ZH BT A BN R
OB & - FHEADLHE « FHHRER AR
RIS
B 4 SRR A B TBARE

[BM) N7 AR BT 2 BER & i3FkEE
REREEV R EERTHRETRAL T2 D08FY
TH>>. FRHHCBIT 22 RERBEEEIC
RIZTEEZOWTHE - R L.

[ & UHE] 1985~1995 &£ DRI Ype T
BMBE 2T~V T AKRHAD S 5 8 ELPA LR
BB >R FAZER 16 s E DER 37 B 38 &
(BR284I, ZIRIB) KL Lz, BENEIX
KEBENRBYIDM 36K, ZDMm2BRTH-o7%.
Stulberg 48D class 1, I1 % A8 BIFEE (A #),
class A E2RERREBE) L LT 2HIS
i}, HEERAEER, Catterall 948, lateral pillar
748, tBDO MRIAERZ EIZDWTRE L.

[FHRIA BT 25 %, BRI 131, HEREESE
BIXABE6.0+1.47H, BHB8.1+t2. 14X & B
ENARIE» 272 (P<0.002), Catterall 338
i A BT group I8 19 B, group IV 6 %, B&T
i& group I 7 B&, groupIV 6 A%, Lateral pillar 43
ix A BETI3 typeA 28 8 B, typeB 11 B, typeC
4B, BEETIXtypeA 2 % typeB4 B, typeC7
B L R AETRREIC typeC 3% polc. LED
MRI 441t A BETI3 type 1 4521 B, type 2 2% 4
R%, BETIX typel 253 B, type 2 25 2 B%, type 3
238 R L type 3 IEEARREICOAR SN,

[E8B L UERIAHZ LKL ER, RETR
BRIz © RERFER 9 U E, @ Lateral pillar
£4AT typeB MLk, @ £E®D MRI 5343 type 3,
@ RIELSHERHBEIToLAMEZBL T
% (hinge abductionBl%&¥), LW ERDS
b—oOP ERmEL TV, 25 LE-BRE2EL,
TERBETRERD 5 % b OITHT 2HL OXtIG
WKOWTHERT 3.
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5. RITAREERORLE L BEHE

FEAC L LR INE
OfA - -B,HEE- - BWFEA
=@WBT
FEALERIE FEFHE

[BER)@EELZ BREL EEEHIEEEICHE
JE&, ZELOWEREEBSTFATE 2FICL Tid
kD ZR M BREIEAE T8 % B 09I FMRIEHR %
BIRLT &7, SEIZ, ZhoDRBERELTH
PEIZUTHRERL DIT> T BFMEIIOVT
B3,

(%% & UHE] 1980~1998 4 % CIZFEEK
2B IUTERC &R TME L 72 ER I
243 PN (262B8 E) T H 5. 1990 & % T D 13561
(147 BBE0) 3 T R TEEBRC L > THER 21T
7o, ThoRERERE2RC, BRLIIEER I
¥ B HHE B FAEA R, BSTHEH (Catterall 5745),
head at risk signs(subluxation & metaphyseal
cyst) B X CEEENRHIR 2 HABRbRIER L
7z, 1991 FELAREIZ Z DEHEW X D FHRARS TR
EhBHNCIE, BB FRNGEERKEBENKR/
SNREGI M) 2EIR L, 1998 & % ¢TIz 93 (100
BEE) 2R L7z, 205 b, HEEICED EFMRE
EEBRIRLI-DIZ 28 B 28 BEi ChH -7z, Tho
FMPIORE S, RCEEETCRENCERS
To721990 ELFT OB & 7 — %A, XBRFE
B - BRIRAYICHERETL, 25 ZDEREPS &
D B FREERET L 7.

[(ER] FMM-RENKEEGSRICEEER
AL 18E2HHBTE . ZOHER, FMEETIR
BFEREES L VAZHEEAH) TEEDOE
Yo THFMEREIERL TV, Lal, FA
CRLUAZE¥HOAEARA) IAEEMICEZRRS
ny, B - KEEFRIER (ATD) L HRETHH
ZETEREZER RO o, BRIZ, 0
RO 5FMc L h BEWDIEFEIL & containment
EHER% & D HE S Y B720 2000 E5 5 ARBRERN
KBYI D7 & Pemberton B#&EYI Y O EHE
MET>TWSE, MEZT T 20BEHT->TH
h, EREREE, AZOWKE bIKBFRERS
BTwz,

[(E8)H®L 12, BEORER R ICKEHIRE X
VEDEHEREZTCE. ZOHTEEERT
B3 2 EHETL D 2TV, BRIEEL BYRE
BETILORTHEBLBRVRLCE. HED
HBRAHIIBRETEZHDEEZS.

. Hinge abduction 229 2 EE~RIN T RFICxT
9% combined osteotomy
HHEAFEERNE
Ot/ - RIS - MEtEE
FEHHRA - AREEE

[BM)~=V 7 RIREEAORERE L LT, BIEH

EBsIAV> Z & (Catterall IV®® Herring C), HiE#
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LEEAs F COMMBR W & (R EHALR) & L
BEZONBY, BLRBBEOELE, FROE
W Z &5 & hinge abduction Z 2L T 2 fER %
HER L E L2 T3, YBE T, hinge abduction
EETIRVTARICKL TR, KBREARREY
DL Y VY —BBEYID M FRRICITS com-
bined osteotomy ZHEfTL CTV2%. SEIDHFFRD
BEIZ, Zh o OMEREERAET 2L TH 5.

[xt&rE & U FE) 4BE T combined osteotomy
% 7T L 7z hinge abduction # 23 2 EENT
AR TBIENRE L. £BIBRTHY, Filiks
FEEIZ 7.8~9.8 R (F5 9.0 ) T, BRIRBBIFE
12 10.8~18.2 R (FM 15.0 /%) TH D, Ty
BIBLAREBHMIZ 6.0 £FThHo /=, WHIZES|IRI
combined osteotomy ZHEfT L1243, IR, B
B OYIEE S R IC T o 7. BRETMIIRK2E
¥ X & Y Stulberg 48IZ TITV, AHIREE
fItt, ATD BEMIZE, HRiEARAMAZE, Radius
quotient ZEHAIL 7=, %7z, BRIRERE L L TKR,
BTORE, A, SErERoBAIZE B
ERFEELL.

(&R & UEE] £4), hinge abduction iXfF
HENTHBY, Stulberg TEDOHEFETI, TR 2
@, TR 3 B, IVR 2 BT - 7z. Radius quotient
13719 1.23 LS L EXEHELEZED 122,
AHIBBAILLIZFS 1.02 L ASHETEEI XD
RiFCh-o7:. BEARBAZIIFY6ET, &
EoRRBER D7, ATD BEBAIEIZFY
26mm THY, FERLREFESMERD . BK
BAETIE, BREHRZBbOREro7, 4HIT
BiTERO. B, SERERORBBAIZER,
zhZzh6, 11°ChHD, FigHRZER1.6cm T
Holz.

[#3%] hinge abduction # 2% 2 EERNVT R
Bz 3 combined osteotomy X FEEE 2 F
B59 % Z & IZE#ETH %5 A3, hinge abduction %
RHS T O 2 REEREE, RIFRASHEES
WIATEETH D, BETTENROKEIR b B TH 5.
7L, KEFRMEINETHD, KETFREI
AT BRFICTONETHS S,

. BERIT XFIZXFT S Triple osteotomy MD%H

B
WEE/NERBER Y 5 —BEAE
OZR - $hRXX - BEr¥—
HAREN - BFEEA - ZFFE
(B FATEERERIRT 5 2 EHBHVERIIER
VT AIREBNZ BT, Salter BEEEYID TN
REGIVMERTCR+SCBEREHEETE T RIF
REELGEF LIS WIEERH S, Zh b DED)
R—REEROHENNLAZTERAL 2 E U E
Flizxt L € modified triple osteotomy (LAF tri-
ple osteotomy) 21T 7z. AEDRE & BEFEMIC
T BIBESRICEL TRAET 3.



(4% - /] 2003 4E % TIT triple osteotomy %
To72 30 B 30 Bz (B 24 B, itk 6 B, FAfvhs
FERT~20F%, FIN10.8%) 2NRELK. 5B
PR L LT 17 B (FMTREER T~13 %, 9
9.9 B L URENBERIHEFME LT13
Bl (FMEFER 8~20/K%, FIH1 IR EE%:
To7:. ARBERAFMELE L LIERNZ 381 (N
REGID 26, AREBYIY 18) Thotz. MR
BEREHM X 6 LA~T E(FEHLE)T, XBRF
I BRERE LS ES M 2 7@ L 7.

[(RERIVIHREE & L TiTo 72 17 Bl 14 Bli3IR
EECTREFZZBRICHS. LL, HREHREIC
ERBIRROEHASE % &7 LA CREETRR
¢ 7t -57-. Hinge abduction OFEFNIC I EHE AR
BYIDMOPEAIIC X Y BEF% containment 233
BTE, FICY REVEAHEL TR WIBEIZIXF
BAEASOTEAHICEAZELWELRD T,

[BRIEESRNV T AR E BREBENLE AL
KRENZEEE LV EESH, FETRIERL
PTWEREFE 2 51 5. Hinge abduction #2
LEEEMICBWTY, &H 2% 21T triple
osteotomy 2 & Y BRI IZ containment % ¥#15
T3 ZEMNH/FETE S, Salvage T# < recon-
struction IZIBE T S5 BMATH D, REFRET
LR R ERICH L TH A ARERETDH
5

ﬁﬂﬁﬁ:&ha%ﬁ%@”ﬁ%ﬁ%ﬁ?%
1. ERMERAICY LBEFR4iTHhT ICEARE

L 1= RRE B n#EA
BRIRIL Z X bR e
OFBBE - @ —r - MEgA
WRAPERINF =2 S
EMEHEEZEY)NNEYVF—vavery—
B8 N
LEBERBEERRT Y 9 —

WERER < RO =

(Br9) BT F N UEIEFM 28MmL 2
Dol RBBROZBEMB Z k.

[HRIEFAZE, HEBIIECLREFEEZZL
TR DO T, YIFRERE TRD 3~6 D
CEARICLUTT, MEFMEEBMNETIC 4R
Dk CRABEL 64 BIE T, k57
) BXR E L7z, FEIBIE 47 B, EEIBNIZ 17 B
T, EEFIS 6 BlIZF D ARG L 7.
Mo T 75 BBIRETR & & o Iz RIRDEIFFER
1314~321%, FH19KRTH-o7z.

[(FEIR%E 3~5KBO X2k Y, mild B
(CE 5 6~10°), moderate # (CE & 0~5°),
severe E(CEA OCKRGE -I3EEEEDH D) CE
EESELL. RRZEROXKET CEA,
Sharp f, BEREHOFELBE L, Severin 748
{707z,

[ER] RKRBZERFD Severin 2313, mild B

28 Tix T a:1/ I1b:13R% II:13R%,
IV:1/, moderate F¥(14M)TixI a: 1% I
b:2R M :7H, IV:4R8, severe (33T
T a:1f& IDb:4R MMa:3M 2b:3/&,
M:98& IV:10/&, V:38TH->7-. Sharp A
i%, mild & 41~56°, moderate & 43~55°, severe
FA40~61"Th o7,

(B8] B2 GEBREEHRECOWT, 4~55%
RICETR Allis B EBH 3D, XBKRT
HRLEABET T 2 b D ENRICEENREYI D My
ToTC& SEOBRIIONRELES X
o7 ERIO BRZABTH 5. Mild B 28 feeh+
#, moderate ¥ 14 B 3 %, severe B33 i&P 5
a5, RRZERFIC Severin [ BicHEINT-.
% 7z Sharp A3 mild B30 2 BRI ~E@E T
bolz. o THIEFMOELIZLRHD CE A
RociRkE» oy, toRFE2EET 3LER
b3

. BERERAICNT 3L —BBREDY ORI

&8
REEET Z ¥ b R
OBFEEE— - IMEKA - B BEE

[BM)eRBF&OBREERAICN T2 YL
7 —BREYIVMOBABKIC OVTIRTTIREL
DMENRLENTWB, FEKOEEER b OfE
BRIz LIREFROIC B BBE s Wiz D O FiiT %
BIRENIBEDOAE L LR T S TS B OBARE
RBEAHICRVEBSL ZOHHWTERRIZY NV
7 —BEEY D MAETEIC DWW T ZFORIE B %
A

HRIEERIIZ LY yERETY VY —BBEY]
DITOHEIT E N ERIDOSR T, VIEHBERETERD
3~6RBETCOCEAMICUT, &5IZ 14K
LI & CROABIE T 27 76 B 86 BAE 2 AENR
& L7z, Mg 17 &, FEBIE 59 BT - 7e.
HERNZHE 7 B 8 BAEN, % 69 B 78 BAE T, Bl
A30BE, £S6EMTH-o. BMABEER
RB 23 B, OHT 30 BA&), OR 14 B8&), # Dfthds
1988 Th o7

[(F] 2 CRBRERADEEESEY CE
ADAHZTITVWA, 0~5°, 6~1002%2h % h
severe, moderate, mild B & L7z, 7272 L' BEE
FKDH5bDIZCEADMEIZ»ID ST severe
Brli FHMIRKRAXERCBT3CEA,
Sharp 5, AHI & Severin 338 TiTo 7.

[ER] REZERD Severin HFICBWVWTI,
BB 3 2 ER OIS X 86 A& 67 BIfH, 77.
9% Th-o7:. IhEBEREREAOEEESEHIC
A% & mild # (10 BIE) i 9 B9&H 90%, moder-
ate #¥ (21 B9fE) T3 16 B9EN 76. 2 %, severe £
(55 BEH) Tix 42 BAEI76. 4% ThHo7:

[(ER)ERHEHRADRIZIR% Severin 54ET
FmLZOI, IEEPRERIFL LGS, X
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DRERT 77. 9 BDEBEEE Y VY —FHsE
AR HE,LE S RO FETRAZ RS h
TERBORBEEK T LICIVHAREER
5,
FE2. T RVACEBASEENKIBEEET R
FEDEEF
ER : BOES
BRER =
1. T~YAS0CULENDTRERKERFIRYT <) EEIC
Y B EFREAEANDRE
RHEESERAZERNR
OXRBEM - HAFE - FEERE
BEFH - BIIEAX - BEHRZ

[BM)E 41X, AHERBRERTNVEOTEE
Bzt L CIIEBHCEFREZToTCED, &
Elix, D AS0UEDERNDOIBEBRE L RE
T35,

[t & HEVERIX 5 615 BEi T, /INEBIZS
R2Bl, ZR2H, FHER12.3KT, o 14
BTEAEECLIZRVECYREWSH L 3]
RBEUYETHI. WELKABREHMIIEY
33.820~55) A TH 5. HEIZ, MEEIE,
15 4.8 BECFM2 1T, X BB/ T I Bm%
DOUEMEERERL 120 DDA 2 EFEEONR L
L7z, BRBIEN 2% Bl SRR a & L CRE
270, BREE2MEECRFCEELE. 2hy
DEFID AR, BEEER, %o NIEAHE
B D posterior tilt angle(PTA) %5181 L T &Ml
LHE, t7, MBEHECEELRELL. &
BERERF DO RLEAEIEAE X, JOA R a7 L AIER T
ML 7z,

(R IABER, BEREES, SBBERD PTA
DEHIZEFNRETNSY, 24°, 15°Tho7-. BEID
PTA ZF 148 ThH-o 7. BEEFEEESH LD
Dol d, ABEOPTAMBTICERAT
H oz 1 HITHERERE OBRERIAR & — R
FEDEHERDT. BIRMNEBERRFTCKEY
Fz2bDIERL, JOA R 7EEA, BEAD
SR EFNREN 40 5, 98 5, PIE, S EERTENED
T35 39°, 52°CThoT

[£8 L BRIABER T DEICHT 2EFE
B 3ERICEEEEBEHT 2L T28HELH
ZWBZOBEEEFENPARETEVLIDOLZ L, A
HOTFRERICHER N, XBERTITERED
AJENMELSERE T & T fERIC REFEEREOEIS
BHBHDEEZ TS, BEIZ, RLUTHVE
BIAREBENEMLZ 22 L, BEMirEH»IC
BHAEREA L T2 2 L TTY, 8ET<DD
WADAEBEL TRBELRTWESEETSZ
EBEBETHS.

. 500 LA EDKBBEEET <) ENAEME(n  situ
pinning D&t & FRR)
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MFTILRBEER IR
OffE % - WERZ « BEXE
REEAE - FIHER - TEEEE
& EK

[(Br9] L&tcix, MaigAtEstA 300U EDA
HRIRBEETET XD E(SCFE) et L T, €58
BT BT R ME (RAIR 2 R, Sz, WfiE) 2 13
DAREITL, REEM 2T C &, EEEHEEH
PIRER L 72 1993 LR I3, BERERZTLT, K
B & LT insitu pinning 2T L CT& 7. 24H
DEYIDMIIHETL Ty, SENE, 507 kD
SCFE Di&#ERE%FE L, in situ pinning D&
ICERBREZHRATE L 2HME L.

(53] 4%l Cik# L 72 SCFE 37 ) 42 B#iD >
B AERA 50° LA E T 1 L AR RN
BECTHo- 135 14 EAEI 2R E LTz, B9 B,
T 4 B, VIZEEERI 11~17 R (FY 13 %K),
MEREAREHM 1 E3»A~ITE L » A (F
¥W5FE 11 »A)Tholz. FHEMNIT acute type
(RfEH 3BLAA) : 2 B8, acute on chronic
type : 9 BA#, chronic type : 3 BI#iT, ¥IZRED
BIIRFA X 50~T70°(F 1 57) TH o7z, 8
HICETFRELS, 6 BIMIICIZ in situ pinning 2348
fTanizs. ThsDERIIL, ERIKR - X 1%
HIRET 21T o 7z,

(BR)&H, FHRICT XD OETE S BHEO
FASHERD s iz, ERKA#E * Heyman and Her-
ndon 5348% AW TFHEi % &, excellent (FEfER

 ATENEIRRZ2 L) : 2 B, good(NEEHIR D
&) 110 B3, fair(SHEHIRB L 5 ER O B
17) : 1 BAEIT, poor(KfEH D) 1 I ETFE
BHROBHEBEIEL TH - 1z, 500 LA LD HERA
PBRUCEMNCBWTY, MRICEHEL remode-
ling 34U, BERMICIZBIFTH- .

(RS0 A LD TR FETDH, BEZBRRD
pinning HSAIHET H I, in situ pinning I X > T
BRIFBAESHARCE 5,

. REDSEABEBRY <V EICHT BaHKS

AR AEARZB e ZH R R R
OJLEFFIE - SHIEE « PIIBAN

EREN— - BRFERE
ERERRERSE b
[Fe3#) KERBSE:: Y fE (SCFE) D P& 15 ¥
3B PHETDH 3 ABRETRESE (ON) 8 & Uik E&h
f#4E (CL) @ in-situ fixation B DOFEFIZ, EE
BOESIC LY REO®RE TR, B —K, ¥
_YESCUEORET Y DFE, +4%VYE
FV BT E R WD, KRBEMTDE
FEUMBLELEEINS, SHELZR/INRIC, %
R REFHDY) €T ) V72 BT-0IT, Uk
BT, UTOFRHIZ LS5 THEL TV S,
@ #7812E3|, @ in-situfixation, @ in-situ fixa-
tion D ¥R D AH 50" EDBE RN F



TBYID 75 % KT

[B8) ERp A8t % FERI & LT L7z SCFE
KOWTHAEL, WRNZBEFEERIT 3.

[MERB L UHE] FIZREO T D A5850° 4 F
DZ&ER SCFE O 9519 B (BIR 76, &2 24,
FIERFERTY 11 ) 23R L L7z, ¥128, in-
situ fixation DTV A, ON-CL DHE, &
KRRAERFOMEZ, FRVETV Y /OEEICD
WTHEL.

[#HER) WIZREO T Ai3FH 54°(51°~62°),
2RRIMBTDOES N L D T AW 107U LTS
LTWwi. ZhoD2RIIBEDY EFY > Ih
EATW!. ON BLUCL 3R otz HE
ZIIRK 2.5cm. ZHNET B MOBEC
by, BRRPAHBEEERNPVETY) V7R
BTz,

[(#ZR) BRI TLER SCFE L2 L T
b, MANICRESICES| T3 2T, TROER
BE T3P 2RO, BEMSCFETH->TH
in-situ fixation MTARTDZEZ|IZ T RETH 3 L&
25, BIRHREAHB OV EF ) ¥ Sk
WZeh s, BRSO RO HNEF T
B MSLELHRATE 358, BETD I
THETFTEYVMOBRAY TV ety 3
HRIITHTH 5.

. Dunn OFfi%MITL -SEXBEET Y ER

DRI
FERFEHERELRER S
ONARF - =8 ¥ - FEEZ
FERZEERER =) B
AR ERTa IS S Z R SEEYES

YBZIZ T Dunn OFM 21To - BERBEET
RYFEFNC DV T, #7410 ELEORHIRE 28R
&5 5.

[xtgR-Fk] FABELASK LB THnR L 7o RERETE
TRDAER2ER24EHTHo7. D5 B
50LA EOBE T XD EE 4 Bl L, Dunn OFMF
2{To7z. Zh o DERNCDOWT, Subjective ¢
Clinical » Radiological # +v # +11Z Dunn @ FHiff
FLHEIZHE V> good « fair « poor D 3 EXREFEM &, M
RE(BHEORKREZ)B L U JOA Score Iz X 3 5F
fli %1727,

[#2] Dunn OFHliEEHE T 13 Subjective«Clini-
cal IZ 1X good 23 3 B, fair 816 T o7z 8
Radiological {Z X 2 1l T poor & % -7z. JOA
Score 12 90 LT &% 2ERIZRD T, HEZ1X
49 1cm, ADL FRIFE L 2 B2 ERMIE G ote.

(%32£) Dunn 3HEKRBREET XDEICKL
1964 FERIMAYEELS « BIR T BYIM 2 8E L7228,
BRCMBEARERERBLEHKIET 5L 8N, HZ
DERLZDo7z. Lo LIEE TR B
DO MfT% MRI & CFHE 2TV, BIHEHA DMK
PRF LN OMBIERITS 2 Lic X BHEER

DOFREFR2FWS T ENTRELHREZI TS,
Bz DEERIT b BIRESE E FAE L IERIZ R o
7. B X MEA TR BHEOBR AR EHEER
LR, ZTOBRERZFEHIcmBET
» -7z, Insite to Pinning B DBEREHE I A S
DMETINETFH2cnBELEATHS, &
ERTIRINS LB L THRL, ZhidBig
DRHAFIC I 2 bDEEZ SN

(] BEAREET RYVERNL, Dunn @
FiMET, ZTORMRERZ®RE LI, Waio
BIRER AT M & EE 2 WIRIEI L DR ERE
AT ENITBERIBBUREFTHS.

. KBEBERY RSN T 2iaHE(FRTREE

) WA.0IC)
EARERERAR  ORRAR - IREESEHK
BERFBRAF mE ¥-3EHE R

[BR)RBRBEE T RDIEICH L TELIZ—BL
T, PTA (Posterior Tilting Angle) 28 30°% Tl
In situ pinning ¥, 60°5KiEXE=TFREIEYID 7, 60°
PBZ5HORN LTI BBETRIBEY Y M (XU
T (BB OM) #ToCE. BHEDHM
BIERODB I SZALICH 5 & HEVWERLTE
YID 2175 7:0, BENENENLIREFRH 5.
—7F, BERBESEORENEHFRTHS. ZD>5bH
EREYI D MO % PR, FEDOEMR &
FRICDOWTERT 5.

[FREAZ 1) 1984~95 £ F CTARBREET X
DR LERSMEYIV M2 KT L 1260 2BE
MRE LT, FMEERIT 11~24 KT, NTEHK
BEBTEQR N 1IHAICEZS - fid 11, 12
RICERL Tz, FMRATHEATTOEIAD
FaRE 2%, BIREKEIRD S 5~7 mm ENL
X7 Py TREREG, BIREH. 2 280
TBYIY 27572, HOLUDRALTE W
BEEDTEEL:. TRVEOEE, BEEY-
I, FENEs BEHETLOBFE, ounThR
U7z, BRETEMIE Southwick DEHEIZ X - 7z,

[(ERIREIZESH, B3F, FA1BITH-
7. T RDEDBIEIIZS 5 25 ERIBETH -
2. ZARKZ LT T OBIEIZEFZEIEH
TEOERELL LS RELIR R, SEREIR
18 TH 2 BHPLEHEITZ 3I~8mm b izo TR
D71 (FY 3 E%). LS IBESHEERT
P E7- LB,

[(ZE]\ESFEEED KA >~ Vi, Dunn, Fish, &
HHIBRRTWB XS5, whiZlFirBEEY I
BYIY 2T 0TH 5. BHEOMBDRRIZHR/
B33z %, Neck hump DB % 2hWwic{T
32k, B LBELEZHS LI L TEENICK
RELEHL CBERITS> 2L, RETHS.
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6. KBREBEEYT Y EICNT ZEFRBIY M
R AR - S5 500 Bt
O=% X - &iEHE_ -HELTF
i M- HE —

LEHZB1J % Imhduser ORMBKE CIE, X
BB L VBRI IZIZHEOWL LEBRS 2
shTwi., L LERSECERT 280HEL
HNRBAEMIC X B TRET 54 2>+ BELSREER
ELTHSHER ST, 2D 2000 b SIEE
BIZUTOEE.2MI TS, MBI IS
W, ZOHEBL VBB ODWTHRET 3.

(ZEA) TROBHOFEMREL, BV ITE
U5 TCAZY 2a—1FTIRYMABEERTS.
JREEYI D O EEIE Imhiduser 256> THE AL
RERBEIRRETS. CT ZAVWTKEER
WEFELDRA S A4 A ST RYDHAEZEEEL,
TARDERMAMMIC—ROV Ty PR ED LI
=ABKERVTAREYY AE2HE, Beist
REGIVM2TS. Mt 1855 ROM FilE =6
¥, 2:BTHR, 6~8BTHAHELLTWS,

[x$5:]) 2000 2 1 BUAREIC IR L 728 5§D
A 50~55°D5F 5 BENRE L. FMEEFESH
X 9~13 &, FAERIZ acute on chronic 4 %,
acute 1 RCThH 7=,

[(FEIX B RMEIBOT YA, 1T
DEREAZHAILY]:. CT2HWTTIXDDAR
PRE L. BRI ZRIERICOW T HRETL 2.

[BR) v DFEITERGH»SHENET T
26~32°CTho7-. BEMBEYIVAEIZICHLLIZ
400 L, AREYIY AKX 15~25TH o 7. AE
BFET R_DAIZS~20, 2 00FEKA I
128~142"TH - 7z, FAEEFEE D AIENERHIR %2 52
OIERIZ R o7z, FiY 5 mm OHRZEERD
7. BEMBEBORIME X BRI L 286t
fE 2RO IER X e o7z,

[Z25 L0 L ®)] Imhiuser BIKEE RN
3 ZET, ZORRITMERSIN, FMERIZIZIZR
rahTwl:, SHBEHOBREBETZ LT
HEADBECODVTHRITLTHLE 1,

. TRYASCULEDKERBET Y EICH T B
FRIBER ) 1
HBEBREELNE
ObnEEeER - dt/NRIEEE - RS
¥HwmE - ARES
FHRTVBERELY Yy — BB EREMRE

[BE)EEDOKBRBETRDIEICBWTZDE
BARICBBLOFESD S, YRTIRA VY
VW7V —EROWIRMEYID 2E & LIETFE
BIEBYID #To T3, 4, BEBYIVHOD
WERE2HE - REFT L7z,

[xgR & AE) 1990 FELARRIC MBzIZ THRIEL 12
BAITRDAPTA)SCLLED T XD EH 12 F)
(£BIBR, G648l L£66) R L. FM
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FREFRIZ Y 13.2 iR, TR REIEHAMIT 4.3 &
THolz. FHAESE L L THED - 1tk - BRKZE
RFOBAEIT Y ARZAILBEAERZ O %
FHE L 2. B E CRBBEEINLER TIX
remodeling % Jones & DA3ET, M REIHE
DOFHii % Boyer > DAEFETFML, %7K EIFIT
Rz, KEFERMEZ2HAILL:. BRFHE L L
TEHHEDTRE, BEIEROEGZE »Ffi L /2.

(3R] PTA 31951 58°, M1t 19°, B2
BRF1TTHY, FHTHEHIGDOHRELRDT:.
BRAE TRABBREANETH-7DIX 104 T
Jones & DA4FETIZ type A 68, type B2,
type C 28I THo7z. %7 Boyer 5 DAETIT
Grade 0 : 5%V, Gradel : 4%, Grade2:1fIT
Holz. 20> bRAIFMHHIL 4 I THRZEITFE
¥1.7cm, KEFRADOERXFY5mm Tho
7z. AHHEIZ chondrolysis % 1 BIICTRO . &K
FF O ATENEHIR Tid 20 BELA_EDORAEHIFR X 4 51,
SrEHIRIE 1 IR 7.

(&) 40, BERFE TRBAREI N 104
th 8 BlliZ Jones & D3 ETtype AL IEB L
remodeling iZ RIFCTH > 7. —H CABEDORE
1P DA THolz b3z Boyer 5 DA\ T
Grade 2 % 1 PIR® 7z, AJEHR TRXNEEFIR O
FTER 48D, FRREOBESERELF
Zenlz.

(8] MEDBIEBFYID M1k remodeling 13 B
W¥Ch sy, REURETENDEROBELHE
BT3B E oL ARBRENNETH S,

. KERBERTRYEICHT 2 ETERANERS %

AL -BIESTY W
BRERAFES R ERI R
OEtERE - KB & - T54aE
EFHE— FE #B

[EM]PTA S0 LA EOKBEETRT XD EDIEHE
WCIREEDOBELHUI AR 2RI T 2MHIET
2 DBIRBKOBEENSLHETH S, Southwick
osteotomy X EBHEFEMTCH 2B T7 IV
V— 2RV DEEAEOHRAEIZEL <,
A7V 2 —IZ X 2 BEHBLOEE b RIKFICIZEL
W, F2 12 PTAS0° LA EDOKBRETE T XD fEICNT
LTHZER 7Y 2 — 2 & 3 EREE LHINEET
BWELTERDOTHRET 3.

[ 5] 1993~2002 £ % T 4R THEL L
PTAS0CA EOKBRERTRDEIZ 6B 6 BRTZ
DOWFRIZBIR 561, £ 161, AR5 fTAEHE 15
Thote. FEMIZTXT acute on chronic THff
MXBEHFMCTITHAS EH120°
(102~126°), PTA F#961°(50~72°) TH o7z,

[(F&] 2 FBEHRCAT T X BERTICHER
7Y 2a—%RALEBRREEEL, RICEFREIC
N—7 Y EBRIA UL/NET 2 BEIC B KR
%1 > open wedgeosteotomy Z#1To7:. HiZ



A X Southwick DFHEICHE Uz, MIRTHEIC X
Iowa HipRating % F\>7z.

(BR] REEBBRERO X KRENFM T
HAS 13 ¥ 39 148°(140~160°), PTA X ¥ 3y
11(1~24°) £&E & h, Iowa Hip Rating TiZ£
Pl excellent & FHili & hiz.

[(BERIEXFRAINEER2FA L BERY
D R DF R FMTh D B IEBAL D FEIE L HERREHS
BE5TH YRR X Y REE O BEHEShHATHE
TREWELAIRETH 2. hBRACIbER
dynamization BAJEETH 5. REL LTIy
RIAZR & D ORERBRFL D 3 BERBLIC 125
HDIX R Mo,

() B ERANEEBOERICL D S —
M BZABETCOREAERBRL, BB»OS
V— M2 & BHEIR LRISULEDOBERBE S NI
EEZ2 5.

. BEOKEBEIETNYEICH L T Kramer ik
%6t U f-BEERT A EEREt] V) il iEBRRE
BRAZEEAREZEZ
ONKEH « PR IER] - OB
e - BROEE - SRttt

[BR9)ABRETEEESEAE 120 T 5 KRR B eI
yIoix, FHEOMEEFORGIL, BE2MAET
BERAIR b v R DRRE, ROHEOESEHES
¥EZEDOHRIFMELE LTI ELMICX
DERIN, ZTOFMBEERIBFTHL VIR
EixH\w», L LEEOKBEEIRNDIER, K
FREEINEYI D M7 Kramer 1) 2 L 72 BH
AT AEEREYID M 2175 Z L RN D ZvwoT
wET 5.

[xRE L UHEK] 1982 F & b YRITHEL:
AEEBHETRVELI7H 20 EBHD > 5, BEDT
Y BB _LEEFM BT L 72 5 6 5 B B R
L7z, BRAGIARE ZKR1BI1ER FI2RE
WHIZTF 13 (11 E~15 %), BABEEHRIX 65
2H20~99 »H)Th 3. NFKVBREOHETIX
acute typel & acute on chronic typel &
chronic type 3 B, SEFBRZ21ToIERMITR L,
LT RNT HRPIZABE « fff2iTo7. Y
Bi Lateral head-neck angle ® ¥ #3 i 66°
(60~707), FMTTLT 20 EOEREYIY, FifAE
ERAE IR SRR L. i3 120 2B%
WERTE L L7z, i, xHAlizt L T in situ pinning
ETo-0R1HAITHS.

[(ER] 2 TCOERACBVTIRDAEIZL10
OFCBES N, S OBEFIR & A hetiE 2 5%
THDODRFTHS. AFHEL L Tiihici=Tot
BIBFEELCT >INV 7 L — s CREE L ERD
161, HMEZK TEERMB 1HITH- 7.

10.

[(FER]LUBIz BV TEE T XD FEIIN L T
RIBMEEEA TR BIFLER 2B, Lo LFHE
B /BRI c REBESEOEKRELH Y,
SHBREBEGDSODEZIRFORMMB D 2 LF 2
3.

500 LA LNOKEREEET R Y FEIC XN T 2 KEEREEE
B 15 (ARO) LB
FINKZ BB
Oh B - ERHT - BHES
IUAEER « RAKERE - AAFER
Vi ysde e FORSA
U S hE R E—

[BE9)] 3D A CUTOARBEERTRDIER
1% in situ pinning TRFZ FHEBIAFI NS,
50028825 LS BEETRIFITIIIFROKRE
HERELGBEE NS, YRTIRZED XS REI
L, ARO(T Y A 45~70°) B & U Kramer &
EHEHO AROTO L L) Tl L T & 72, SE*%
DMBBRBIZ OV TR LD TRE T 5.

[5¥) 1978 &£ LAKE Kramer #£F # 4 2 ARO
PHEITL, I RXDASCULETERERT £ T8
EARETH o 19 B 19 BEFi 2B L L. B
186, 2/ THY, FHREERIT 13.9,
EHBREIZ 9.1 ETHS. METOTRD AR
F# 65.7°(50~100°) TH D, =iz ARO B
10 B8, Kramer £&6tANIBEITH 3. UE
DEPIZH U TRIZFARERFD JOA score, FIEE
B L UREREORE, BHE(OA) HELL
EIZDWTHRRETL 7.

[# R) R 792 B JOA score id F 1991 /X
(50~100 R)TH Y, 80 AL L DB iX 16 BI &I
84.2% % 57z, ‘BEHESEIX 2 BE 10.5% 1R
o, 1 EfmiRATeIcREL, 1 EHRfThomRET
BCEEOMR 2RO P THS. WTFh bl
BIZBEOERZ2RY, MERETHOATH
D, BECIEEMBRITE . REKHAERIC
AohDOAEIERDI-DIFEH 1B 21% T
b, 1 EENIABEEH L UESEIR R0 7. B8
SRR ERBAIZRD R hol. BHEEER
OA Z izt L, MEIDT XD A, mElIELED,
ARPWEBOEE, AEREELRHEL»RDR
Mmooz,

[(#£5 L UEHR] ARO 3T} izxtd 230
RBEIBBRROFAERTHY, S5EIDS50°LLED
FTRYBNEH T MR IR RIFCH S L H
WL TWwa, L Lhs SRS BHESEE
LORENEDLE T 21%ITDIRS Z L IZARED
WEOHEEES 2RLTED, TNDBIETLEW
ATORHZH L RBROEEEN IR I N
3.
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8 : EEHR

55 44 B B4 R AXBIEIAR &

i

RIRE =&

(B H/NAREBERBE L5 —)
FF 1200556810, 11 H
R 4Vvdbwnb 74 NVEK—

2

INBRRREEHEHRO 16
ik A S AR\ B R ARERI R
OHIHA

[BFUDIVNRABREBESREIFITETNEERT
»5. Hzix, NEIKBREFHEITGEEADIC
AERERESEIE &0, REAGLEIC T RIFRRR
BEESNIER EERLI:OTHRET 3.

GER) 138%, &2

TR : 1995 £ 9 A 13 BhERDOBEER DK
BCLHTHRFOHETZD, SFBELTICEAL
EproFEonB IS5 ELRDRZBLE. BT
BEL R DIEERZ LEKBRERESEITOEK 22
BN THRIEZZ U, 8 X SREICT,
Delbert-Colonna £348® type IIB#TH Y, =i
BRI,

BB ABRBREZEES| 21T 7208, BENES
NT 19549 F 20 HBRMAYER 21T\, can-
nulated cancellous screw 3 &ZTCREE L7z, Witk
8B VA REEAL /2. M 3 »A D MRI
BEICTCTIEESSEH2ZD . Wi 3»ATH
BERSTICTEREL, Bbetk b FRERSTT
DFERET 1. M55 » B OBM X HEHRTAR
BFENIHIRE LR 2 5RD 2. HEFEE I 8
ZRA T EREEIEE L OME 11 »AT
MR AT L7z, 562 15 » B CIRET 2 1To 7. 1Y
#% 18 A THRB SN ARBEEBERL 27
B, hEROMIZEBTOREIIRE L L. 5~6
M AT MRIRERTo7:08, BEFEOEHH
iEMERTH 57z, 1998 &£ 5 AERARREE
DOEFEZSMU T, ERBESBEHR LD,
UBGEETOREIZRE L L. 19988 D
MRIRE W CEBHEEIZEERNICRREL-E L
Btz 2000 E4 ARFEAZLAR—VEH A
ek eof:. BEDERBHBECGRABRIFTDH
3.

(ZE)EM 245 /NERBRERSEIICIX, E
BLBEEB I URECNEENSEETCHD LED
Nni-. BIFBOKREEBEFLEORDH L &I
i MRIBERTH-z.

. N EERIZE s hi-mANCEMARIE % 1 5

BB G RRR AR
OBsHER - TBAE - HEHBT
SRR « THEE—EF - AIBERBTE
SHUHRE - FE=HF
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[ B &) RS I FAE L 7z (LA M AR BE A28 DR
E@3A02 L, 1T kA EHEIROHAIRFERE
TOHRERTH 3. SEZTL B IIRLRCRS N
7RI BB A D 1 P2 REBRL, BiFk
BRE2E-OTHRET 5.

et e Al ERIZ 11 KR, EFIZER
BIE. B ER L  AREEESHEERL, 2 B
WCUBHEIRZ L o . YIZH, ARREECER,
BRI ol AENEGHIRE2E O, M
W ClEamBkE, CRPEOLE 2R, X-
P LB RESROR o120, BEERET
AL N, #9 7 mm BIEZER LA L fo K E
FEERH 7. MRI T T 2 EFEER I CREIEK
OB 2RO 121 OFR T BRI % T LIz
2%, HETESL-BEHRNSFERE A, L]
TERRBIMN A 20 L7, B, YIBRHEIRHT & HEfT
L, Mgt 7+ F 7 ARECTRERROLET
LCwolz, L LTk 10 BB & » EREF D&
AL, BAIKR D HE L RERIEO LA
oz, MRI, BEFERERfTo LT3,
AREE DOMENIZ 135D 7% 5 > - AER DO E b
ERESICRD shiz, 2 CTERT I THEZ
RE2RTLR L 2 2 BREHBESTERE Lz
®, LBEREEX LKL, ALRKCEZY
BRHEIRMT 2 MEfT L 7. W37+ F 7 2 %285
USE, RRRIEiEIETmL 7.

() uEdREES A I —RIcFTER, LRI
Boh, EREFCREL-BEMLDORE IV R
VW, WTFNRLRBIRBFERWZT, HELSE
EBRMA £ COHIMBR K BWBENT: 2 LBFER
rEzoNn3. ERRBIZBWTH{LEMERBEESA
MBRET S L 2FRL, BHZ2HT 32 L850
BTHs. —F, FEFIOD X > ICERIRICHEN
TR ARl OB ERREIEI X 2 FAE L o & 13
2L, BERKEBTHIEWVZ 5. KREOFEWI
THATHEH, BZH L ARBEMICHEELI D
HBITHCERANLRBRELIZEEZON D,

. ERMAOEEBIMERICREE U BRI R ORET

R ER A AL BOER S E SR 2B
Rl
Off {Efd - & HBEE - WARE
T A - FHEET] - EE—

[B89)/NR DR MR BT - BB ET 4 2 5
FEL 72 3FEREEERL 7z D TZDEACEESIC
DWTKRETT 3.

UER 3 & R ) LB LRI E A Bl T/l Bz
F UA LT OHZERE T I FMT 2 T3 xR 341
4EAEiENRE L. RIEERBITFEHSEEG~T
). MEBIDLETRKEE 2§, BEXMEER
71 BITh -7z, BREFIR OFRAEIRXMEFEY 12 B
BH(10~14 B)Th b, REAELRFES L RO
AESHIRSEF TH o 7. R 1 PO AT
B, 3F L b M- EEERE TCHMmMRYE, CRP 12



BlE2R LY. 2B MRI % 7- 28FEZH K
BIEOKELXHERTE /2. 2PICBEEZH %21T->
B 1PTCIEAEERE CE R h o). BERER
BHROTS I LBERE LG, 77 LBEEE
1PICHEREIZ3HIE bRAIETH >z, HE
BRETE L 2P IIRBEEHOBRRES 21To>
7o, BRESEE N LV — Y 28E L TRHEENR
BolRERTRE LR, Mitkid CRP M
3 CHREROKRE2To 1. 2L bERIRE
RUBBRIFTHS.

[#EE]NROCIRERRBEIEI & I3 R B FE
RRAHRE EORBEEDET LIz FHZE
v, SEOEF TR AL LMHERB X CEED
FM LI REBOK & LARERIC L > THRE
HBMET L -mTEetEs3H D, compromised host
LD Z5RE T CRMESFEEL, LB
FROFRE Lol & 2T, WTFROER HL
EBROMBHERDORENKT L THADRKAT
DFRETHY, FIERBOMBICHEDOTIENH
B L CWizERb H otz LrL, 2Bt b
WOFMAIDAS h BRI R o Tz, EETAN
& RIZFRIEDOMAR S R 1) LI FHBEH TR
Befltsy, HmMPHEFOQORERKIC X 3EE
RV, BREPLRETCHENID SN T —R
bbb D, Rl EERTEMMEREE X & DEZ
BEHETHS. ZDIZ LIVEBOMRIC %
MERIOFEHRENHEL Twis EEz oM.
%77, BYEEHESHTEIERRIR» o7,

. ZHFHICEHEL AR MRXEIE AR A A REER
FMRLEEEE 1 v = —hRERBEN R
OREHR= - FEEAME - KIF &
W &

(B89 =A&HEI B > T TRAF S O H
FR 2D BREIE () BiF, MREEME, BREIE
B (REREE), BREANRER L L 2 TR
ENELS 5. 207 DREMBAOERIIZL
ELITEET 5. SEBRL EZZHFHICAH L
BB IR DIBRER 2 HET 5.

[t - HEkl&E% 3 0 AL B8l EI 253
BAL 72 10 B 18 BAfi 0t & Lz, BREEV ARV
L2426, L33/, L4344, LsB1HT
Hote. thOTEEBHE & L TRERR 2 5l 4 i,
ARRTHII12 R, ARER1BI2BTH-oT:. &
BIZV—A>Ea—5 VEH, overhead trac-
tion, BMAEEM 21To72.

(R4 o I EEIREL ~V L2 D 2 FERIZ
BOABRAD:® 161X B& 75 B T overhead
traction 21T\, HIZBE I N8, ERRERE L
711 » A CBROMNBEEMR 2To7. 351431
#% 4 » H T overhead traction 21T\>, ZIXRE
ENEVAREEINY, RAERHER LBEHT
RREET o I BNABERTE & FREOREHH <
TELLBEMEIEO A LS. L3ID1HIZ

TNRIT—MFY) — A Ea—F L TEEINN
2 B (BALEFI) 13 overhead traction TEE XN
7, zheh 10 » 8, 1 R CRONBEMREZT-
2. LA4R3BMY — A Ea—FN(TNT7—1+ b
L < i heel cast 1), 1 Bix overhead traction T
BREIN. L5 DEMAIEFEDY) —XA v Ea—
FNOHTEEI N, BEHFIRLEHERO
HB2HDRV AV a—FNVERRTBIEI
LDEETRELE 2D, FREV DB b DI
RERNBECBRBOSES TH 2 8EMIZR BIZD

NCHEEC % B AL DH 5.
. ERMERRAAEEY 2 BENERICHT 3K
BIBRTZ &b ERE Y 5 —
ORIERREA « N OFEH
RIBALEH R
MEFHE - 845 & - EEEnE
B3 B A R +HO%K—
BRERAR )=y 7 EAEER

[B89) XM (CDH) ot 3 3 #1#
WEBOEBREER L T, OFME &
BEICBEL TS DMEBH B, Lrl, #
OAB RO EBICEATZ2DOBIFEAY
T, Ep 5B I 5 TD Alignment ZBJL T
DMERIZ LA E RV, BLAIGEREERA2E
THEFOEREMAELZAEL, BENL-DOT
|ET 3.

[N FH1k] ERARREEEE (OA) BEDS b,
SRHADSHIHA « FIHAC Sharp A 45° A E DA
Te2B T 5EM. 20 AL 50 RARTHEOLMH 75
&, HEESIREEI 20 LA L 50 Bk stage 4 %
Bx < KEBEETRESEIE (AVN) et 18 5 L7, £
FH O, IEEI X Y AEOEBRERAEEAIL,
et L7, £72, OAEED Sharp A, center-
edge(CE) fi, acetabular-head index(AHI), A
EMESENARFAIL, BBENA L OHEE%
Rz,

[(ER] OA#, AVN BOWEYERMERAR,
THOBETRERZENAZEN13.3,20.7THD, FEE
2RO (P=0.041). /INEETIFZ12.7, 15.7°T
HVEEZE2RDH(P=0.039). F7-, BBEHN
f5 & Sharp A, CE &, AHI, ASNEREMA L
DR (FERRME) X B DB D—0.318(0.0038),
0.134(0.2385), 0.148(0.1911), 0.003(0.9787) T
Ho7z. Sharp AL EBEFAOKMICIBEDCA
DIEBIMTED &5 iz,

[(FE)EBREERA G T 5 ER TR ERIZA]
ELTWAZ LB hITR T, 12, ZOR
EIZABERAEDOBENHIT EK X LIEAD
Hot:. EERXAZECHELEOEMNCHNTHE
BIZHMELTHBY, Zhi3FEasICL 3 BES
TR BREMHEREBCERL Tw3EEZ N
7z,
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6. ERMEBRACH S BEER O
—IEE eI H T2 BREROEENEE

BIGKZERNF
OMEFHE - 8K & - EERE
BEERARI Y=y REER

(B8] R ERBEEBFADREIEVTEET S
AERBEER I OW CRFRNIEEN W &
5, Wk, EM, B, =ZAZOEREL:
KHRTHEA, FHAEX N2 Z %, BLIZEHE
EROFME L U CERAEEEERIEBL, 20
BREMCEL TREL TR, ZOEHZ, BE
MIEE X e 2 EAL - BEEROFTMEETH
3. RESHEKEHTHL I ERE LD L IRTT
CBUBTHALLEEE 2. 40, EmEHAm
CBIZEEEEOBRECED X > REBENH 3
»EFANB DI CT |/EZTV, BEFLI-DT
WET 5.

(RH5R) A - FIHAZTAE BRBIETAE 108 A (Zct 95

B, B 13R8R). b 15~83 ik (B 51.5%%)
THotz. il - WIHIERAED EH IR 2
mmUEBTFELTWEHDE L. BHREOEMY
WS RIEBRER2PR LT B0, #TH X
HDERIIBRSL 12,

[FE:] BFEABER(ER) ZERE X SHRics
WTEADRR 2 A 1248 (i) £ EHNFITR
BlL, BELALOERE2LE. TORLOER
R UERET 5 LR & R A0 5 FEAMA
HE CORMEEERECRLYR R LIEET
% . BEMAFESK (RIE) i3 CT &R E S % Av,
BFEOBRAKBOR T A A TFML . EEOB
HLRAKICREPIRY, KRB EERTHREHE
BeL, TORALY, BEAERE COEREY
BFEMETHRLBERRLIEE L.

[ R) BEM®EKCERFH53.1%
(45.8~75.1%), B A M ¥ 5 W@ ) 1 F iy
53.7% (47.4~69.5%) TH - 7-. WEDHERRE
13 0.665 £ IEDHIRA (P <0.0001) 25807,

(85 X UER] THX K COBEEBIZMA
HOEHE LA %R 1. #t-> T, BEEHBOD
BEOTFMICE@DXBLTHEIRS I LETIRT
HLEERLFRITE I LNTE S,

. WRRICE T B ILRAERIEIRESIC DWW T
REF+ TR AR
O/NR =8 & REELC
g Z-ES5ER-HK &E—
SHALEIR

(B EEREST 4 RO AR EiEtER
wHb, B 1 EIOERNEEERNCIRFTERRZIZ
WHETH2. UBRTRFERRZ2TEbT I
BERZ/NERIASET, LIRBRZDO—>o & LT
RZE2BEAREST > TWw3a, SEIZZFDRK
BizonwTHET 3.

[t & O HE] wHRIZ 2000 & 10 H~2004
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F10 AT 4 FEMICYBNRRID 3, 4 0BH
RRBIZRZ L 1196 £ TH 5. [REHRZ IH
FAR, TahbbM, KEE SREHR6L K5
FEEOFENHEZ2E 1 A BEFHREZ 2SR, 7Yy
7% 3BELTEFHRa7—282 AU LEDIFE,
BABTART X, b L RBEERERTTS
2l SR XBCHEACULOAE
FERALE F 721, 25~30°T b BAHEHIFR 3584
IRABE L Lz, BT HREWMLEMICLY
BERAL . BRESHUADIAICBTHREL,
DERHNITEEARTZ 28R L1,

[(BRIEBELEDLNIEMNIT132LTEDS
B BRI LIS & 5 X LI REBDS 16 & (BEER
5%, WERE 3 %, B dimple2 4, #FH2 4,
SERRE 1 &, THMERE 1%, BOER1 4,
BoMBEE14) Th-o 7. BB s n:
ERIX 116 2T, X, £ RBITECEELH
FEENTzDH 79 %, HEERFLHH 30 4, B
BAEBFARIN 1 L ThHotz. E-HET LD
BARLEBEELZL SR 6LThH-o 7.
EZEINERNETOALRRZIZ, — R L
LTUNRRIE L BRI EAnHVER
Thoiz.

. LR ERBIEBE BEOEHEE

BRAZEENF ONKESE
(B8] b 3 R MEREBIEIBLE (LT, DDH)
BEIZ, HANBEINTIEENBEL, BIC
MEFMERITE L 2B VENSEET S,
EFMOF « BIEERIZEL TIIKEL 2IREH
HBY, KPEP—EFLIRENEWEE 23S, %2
TESEITHRL B3R L 2 fEF % retrospective IZ#E
DiRY, DDH BHDOKREF R ED & > LRk EME
AERL, BRRBZToLIBEAFELRE - BEL
T#H#%. ¥7: DDH BE 2% £ T follow 3 5
X, RIPBRORMND %28, BB EHG~7
%) ¥ TIIAE follow L TW BRI Z W, £ 2
T, REAOBEM X RE2AZA 2P LTV O
KAHELT, ThoDEFIDED X 5 IHM X 4R
KRR E L7002 FTHEL THT-.

[(N&B & UOHE] MRISER : 67 % 74 EHE
(17, %&£ 33, Tl 14), M5 - B8 4, ik 59
£, BRIRDERFER | 15~34 K (Fi20.9 ), FE
BT : 56 BIHT (RB 45, B FE&E 6, OHT
5), BRMAYEELR : 18 BEHT (Ludloff 9, Marquardt
2, BYIDW7)THB. Zhd% RBEM(IEF,
RB+JEB MmAYE1E (1), BMmAEEAR (EF) 125
JCRETL T ATz, Z OERELOTEIZ O X
VT AKEZ L, @ Coxa Magna, @ K, DR
FEBECA T TRA L Ta. MEFMZYET
X FEICEHFEHLREOBRERA N L CERER
DR WEMIZIE RAO, BERERO H 3ERICIX
NRETIDMEHETL T3,

[(BRB L UEBIRKZERD Severin HET



10.

I8 Ta2l, Ib8 II5 M6 IENSIa
5 Ib5 M2 VI, MENIb3 II11, M4
Tholz. WFhOED BRIEY 2K TERS
BAESE» o, EREHOR S TROENE
>h, BEOEH 2B ZWERIZWTIORET
bR RFLRERREI L o7,

. HEHCHIT B ERMEREBERRR 50 FOEE

— A CBIRDERICOWT—
FILA SRR E
ORBE= - =8 = BEHZZ
i M - ELT

[B&9) 1954 £ (FBF0 29 £F) URIHBIR X h Tl
3, NRERARZEZFBL, FEETS BE:
bzl WRERKGEEIES L CHIALES
EZEOERED L I TC—B L AAEEE
b o THRRERBEEBE CAT, LR DGR
2o T &M, 1997 EFOEFHER B W THRNC
B 3 RKERESHRAOEBIZ DL TRE LI
28, D FERERBIE DM@ Iz DV T HDRENK
ERRBLOWEEHRT S, SE, BEOER
PXOEMICRAEL, X5 ICBADERIZDOWT
LRI EIMNZ 3 Z & TRIAEDEAIZDWTE S »
TBZERENELT,

[(R] BMILBEHED LRI CEER A
1954~2003 EE DY RHZ B W TEE I N EH
1301 9] 1571 A%, 582 140 1 176 B%, %R 1161 &)
1395 &R E Lz, HRHKR, AREHICH
50, BEEA, AZEERTLIZBA LT,

(FR)EREE, EOE, HH, HESE, B
B, YIZREAR, VIRREAE IEECD
BB L UPIHHE5ES RB TOERE IO WTRE
L.

(R RMESISI 1956 £ 80 B 111 Z2 v —2
EL, 1999 FEZB/ND TH 7R EBA L, 50 £/
TH# 1/10 TR L T iz EER TIIKEHED
a5 <, 50 ERTELR o7z, RGO
HEBBREIZEL L T (P<0.01). ¥IZEA
B OB 2 E TR Stz &I 10 EOED
PE 5L, FRERASITFE 10 B, LR, &%
ZHEDEHEHZ, 1FL A CBERIR, FI2E
90.2%56 5 BLLT O fEHl, BB IZRBH
80.8%, OR %%13.5%, #IHAiA#EHS RB DBEXR
13719 87.5% 755 7.

(% & OVEFSIF 50 F£HITH 1/10 KK L T
Wiz, SEOBREHIZ BV TIX, i 10 £ OMER
12DV TIZER & 2 72 BEIGTER D3I ATHAIE R D
REHADBRE 13508 e > o 7z
WEHZ B (TR ERRREIZN TS overhead trac-
tion SZNt&RET

NI TRVAC 5 5 A b
ORHERZ - BEBOLE - x BB
FYEFREEA - R i - BEREE
& FER

11,

MFERAEHRBE EREK
[BH) F% 121995 FE & © Rb BERAT W I
TS &I LR LT, BTREESE R R
L, REFTCOEFEREX 7ABECRDbLD,
overhead traction # (BAF, OHT &) I TiRE L
&/, 5E, ZOEYPREC>ERELI-DT
|ET 5.

[(R) 1995 FE 4 B &Y 2001 E3 B Clc 22
L7z 1R T OREBREARIIN L OHT &% 384
TERIZ 21 THY, 203 bBENESN4
B CRBABRETE 166 17 A (EBEER
1281%)TH 5. B 288E, 2R 15 B, B
BAsA A IX £ 3~8 2 A (¥ 5.4 0 A), AR
FHII4R2LA~8KR1I LA (FY5S5K42AH)
Tholz.

[51:]) overhead traction ZiZAHDH R I
U TTY, BREENESN:Z L 2RERL,
%0 1~2 H#IZ Rb 2E& BRI IZETIT N
AZANER->TLDDEEA) Lz, ABRBEIZ
11~32HCFH19B) THo 7. 2hsieL, B
EEFEORER BEFHNORE AEROD
refined CE f (Ogata et al.) & I D& RREF L 7z,

(FER) 55 3 BEi (18%) R s iz,
FEFMIZ 10 BAEI(59%) ICHETTE h, Wihd
Salter BiEMCTHMBEZELHDIZENI-
72, BRFIERD refined CE AiX, 0°LALE 5°FKi5
1 B84, 5°BA L 10°7k#5 3 B9, 10°LAE 13 BEFI(S
5 10 BIEI X IEFMH) Th - 7-.

(B£] 48D OHT 52 ABEHARI oS LLBAAE
{, BECBME 2 B2 T, L¥7RAEER
Lizw, ZREDHT, BRLZORBENDOEHEH
472, Rb OBEANDERNCK T 2B 2EE
BED1DEEZoN, BEREEFENEELR DD
LEHTIMEHA8R) ITRKEL Tz, ZDREHA
L 23|, Rb TOEE N DR (human
position BIEREITR TR \) it EME 2 S iz,
SHBIZIN S DR ER UBHRIESENIE 2 & AE
Bz 5 ItHELTWATETHS.
LEHZH 1T 2 ERMEAERAEBE o0 § 2 LEER
BEEDEERAIE

BRAZERINE
OHFIERI « NAKRE L - BhlR i
= Rt

(B f9) 4R Tid e R RREIEIR F o U ¢ R
FRMRZEIC & 2 BMMAYREEM & 1992 &£ & D FE1T
LT&7. SEIhsDEKERZHEL CRE
R ERRE L.

[(HRBLUFE] YR8 X CBEHEKBEREICT
1992 £ 9 B~2005 42 A £ Tz 29 £ 31 BA&i i<
LEHEREE 2T L. 205 b FMEER?
SEBRARMOERNTIEULEBBEEL 217618
BEmiEtRE Lz, 2f%R, MR 14, A/
76, =R 9 BITH o 7. FMRFERIZ 10 > F~2
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12,

m2P»H. BEIMEI~12ETHE, chdsD
BRRBERFICBI) 2 EM X 8% Severin 48T
T L 7.

(BRI 6RITELTORVERN S Holo s
Severin O RICHE U CTFM L 7z. Group I, 1128
11 Ba&n, X 4 B8&EN, IV 3BEfiThH o7z, v
7 AREE B E CTEMIZ R0 o7,

(B8] ARUEREHHRAICBVTY—X >
Y2 —4 Vi ¥ OREREIC & 2BENTARER
SR UBRMMBEMN 2 HETL T3, Lol
Ludloff % Tz WHABEWRT £ 2B TERAHS
ol OBRETRLGBHERBERZBEGL TY
3. 4EOFEE TIX Severin 548 Group I, 11D
RABRIFBIX 61% Tdh - 7-. BRETRBIDOHIZiIZ
F7RABEEP I EESIRK IR TE FIckIc
HRAZELERN S HoTz. El-FMAEicEF
B, ¥ SABEERToIERNNH Y, M0k
EOVRBICHE Lt EZONERNbDH o7,

SERBERR 12309 2 BMAYEETE (Ludloff %) D2
1% COBE
BRI Z L b RRERAR
OFBFEE - &)|—m - mEa A
e EH B A
RWRARBHAR it %
ESHEEEINE ) F—yva vy —E4INGRT
a8 N

[B89) F4 1ZLL80, Ludloff ¥z X 2 BimEs
WD 10 LU TORBICDOWT, BEZBP
X A ANE & BB ICBEES W I L R RE
Lizhs, WEFMOBIEIS—E TR WER EORE
BhHote. 4EIE Ludloff BOREICHE R RIZ
THRFEHS Z L 2 HNIZ, HEFROBIGERS
LEN3 4, SERECOBRERBERIL:.

[NHR) #%EAE L HHEFEICHB VT 1980~
2001 £ £ Tz, ERMBEB I L T 3EAFTIZ
Ludloff k85 % fTo7- 4 P45 B 2SR & L
7z,

[ )2EEs S IEIRIBER, S£RBBLD KK
ErREL, BMBEEERO X BTHEA, IUE
D a, bfl, 4~5kED X K TEREZDEE,
sourcil D [A %, CEf, Sharp A, R EIFI T
CHDD %FH#&EL 7.

[R5R) 9 51 9 B CHBA % 72 1R METRIEIC
SUARUENCBYID M2 SLFMeTo/k. B
DD>b, BRIMBEMNER & 4~5 RFFO X HH8
25D 28B29BTHD, DS B 4~5
BEOCEAMBIIENLETH- 20128 %
ABELL7:. CEARIVEUTCH-216617
BE, ARUABICFEREZEBML-9MIBE2ED
7250126 2% BEL L. A, BERT, &
IRHER, BIMBEEERO X BRFRICEN L ho
7z, R THEFEEROR L BB ErR I
BERD- 2. Tihbb LR MEFRERIC (1K)
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13.

BETETH--DRABTIH@B%), BET
9BN(35%) TH oz, BMBERFARIX ABTE
#1438, BET19.0»ATHY, 182AU
e fEB X ABETIB(25%), BETI17H
(68%) THolz. Kim &5 DEMETAI~5mED X
BB 3 FRERIFATF L 33 CHDD<6%,
sourcil ZS7KFE & 72 13T A & DE I 2 BD AT,
WTFh LR THEFRERCBEENTRETDH
D, FRBMmMBEEARIZ IS »AXRMBCHo 7.
BREHREAICXNY % Salter BB V) OB
TRADKRE
BRI L bRRERAR

O/IMRKA - BEEER— - BAE—RF

[ixC®iz] Salter BHEYID M IIKBE DL E
L7FEETH Y YA CTIEBRERE I3
PHMEFMOE—BINEEL A2 BITLTE
7z, LUt s RERRTHRICBIE DB WER LS
BETA2ZLHEETDHS. SEARLIRETR
RS THERIC DOV TREI 2N 72D TZ 2tk
&5,

s & U5 4Rk B W OEB R FI
L T Salter BB EYID M 21TV 18 A EICEL
7- 76 B 8S BIE R MR & L7z, FREMBA, &
HRFIZ B RRSLUT-. B8 B 8 BAE, % 68 Bl
77 B8#n, 7 55 B, A 0B ThH 5. FMFE
BITFIIRALACE~I0E20A)TH IR
KRAERERIFH20KR1I»ANSE~25KT
HA)THB., BEFERIT RB 29 B9, 2 riE
FRME (FE5|EL) 21 BB, E5|ReKTRFER
16 BO&N, BMMAYREMT 14 B, ~F v ¥y 7 5
fiThol:. BERTFERIZIH VT Severin AT
HBZVIEBMFENRE2ToERNEZRETRAIE L
ZOERIZ DWW TR ZINZ 7.

[#ER] Salter BBEYID M S DB
FHEToREANTEGHELEL 2. ARIZ
DVO 4 B8, AZERM 3SEE Tho/z. 2hd
DFER % B> 12 BRI TAERRIC B1) 5 Severin 548
TiX1a38E8%5, Ib6pREEN, Ila 14 BIES, IIb7
Bo&S, 09 B9&ES, Va3 BE&S, Vb1 B ©H DAk
BB B GEMFEMEE or Severin IILAT) i3 &4k
D 23.5%EED TV RETRELRIFFELD
RICTEAS D IZENRD S iz D IHTHEI D CE B
#5810 Perthes EEL DB, GHRFEMOBE,
MEBDO TEROBEBTH- 7.

(%] Salter BBV MOBRETRRBIDH
121X Perthes B2t % & 8 - MR DEREM A
DORE, THEVIZFMFEREZ SN, 2hbd
PHESE DL EBLEORBERALIC OB L
=25.

14, FREBBET Y ENAE

WERINRRBER ¢ > 5 —BHA R
O=R - sAKKX - WFHE—
BAREN - BEFEA - KEHEE



15.

(BN ERE L AT ERABEE T EIX
BSRDAMHENE D, GRECEENBROWE
IZOWTORERELRIEEIR V., TREERTRDE
DEEE L HER, FICEERE AL TRETL
7z,

[R-Fk] FRERTRVE13H(S 5 45
X fBE T pinning BN L) 2N R L LK
FFERIZF 11.9 K. €6 pinning THNFEL, F
MEFIZ 10 LD EREE R 3P, EFE
BIZMBE COBBEBABFLTEMTbR T
Jo. TROFE»SEEME CIIFY12HT, #
FHHREDBEIZOVWITHREAEBIURIEL DA
B CORMNS L TRET L.

[=R) 6 5 B30 (B4 HOIE3E © 16, [LHEE
3t 50 2RIz, TR OBRE IZESEER DS
HRVWERNC Ho 7. RIS % 4 U HIHAG)
TiX, /—VAEYORIASRLMLRERE Bbh,
[REERESEE £ U 55, BERAI1Fl2 &7
4 PICRFMATBRTOBELESL, BVD 141
TIHEEENER E Bbniz. k7, [LEEEE
BITIXFAER 2 B EIRB L 72 DBEHBES L
Twa EBbhil:. —HEFRE2EC R HT
1% in situ pinning 2* 2 BUADOBREE S L 1X
BangEEE I EEHmELERIC L 2 EHmAED
WEDZ SN Tz, HSEHIA % TR —E
OHFE (X #f& : 58, MRI: 3 »H) 2E L.

[(ZRIERBEEL QDT DBE L 7O
OSSR A TR L T W B Z L aMEbhiz, &
AR X insitu DEENEE LKL, BhTENY
REERERTI CLIIERTHZ L BEbN 3,
Ldl, BOTCIARELRBETDHATIIEEY
X3 2EBRWIEEbDHY, Delbet-Colonna 1 B &
FEI#ERGEASNC LD, BHICEENTLI DB
BEZLOBRENERS N, CTEhIHELED
DETHB LS ICBbhs,. £, HEDONAY
R 7 RERITIXBIED collapse FRHIc RfFIZE
hTh-oite.

BRANERFTEENARBE
B - L LBt - BfuEL > & —BHE
Ofa B - B3 - BsrfE
HIHBX - IHRE

(B8] 4 i3, BREIE%Z 304 L CEEEE
ERNIZ#D 3 containment & B O RE % R
> BERNERTEE 2 AV EBEE S
fToTWwWBDT, OREBEL2HRET 3.

[f5R) 1981~2004 &£ % Tz, FI2E: (EEHL
W LAEIH) o S EBIBEET VO, —KIGEZTT
L FDHHEBRBRE CE K H~NV T ZAH 100
Bl RE LTz, 5 EIIRSL - STRRIFEE
Blix 13 B - 7z,

IRIZEHE 90 B, Zik 10 B, AR 51 8, R
WP Thot. VIZHERIIFIN6.4K
(1.6~11.2 %), B BEBRFERIZFINI13.2

16.

m(4.6~21.3m%), RBHEHMIZTFH6.84F
(1.5~14.TFE)ThH-o7-.

¥ - EREOREEIC L 3 —RIGROHEIZH
X SRIEM - QIER CEERELSIE S »ICR -
TeRERE L. ZEOEZHMIZ1E6»A~2
FEHTHo 7.

(FPiffi- 53 48) &5 [0, FAERFER, Catterall 548,
Lateral Pillar #%H(A, B, C), BXUBRKER
& L TiZ Stulberg 7348% V> CFEML 72

(BRI EHHE TR W12 5 9 A &ZiR)
THIW L7 Catterall 7881, 1824, 2831
B, 3R 444, 4 B 23 P Th o7z, —REEHEIFD
Stulberg 734813 I & 4 £, 113 16 4, 112 54 4,
VR 22 B, VRV 4 FITH -7z, Stulberg I IR
2HbETRABRIFEHLT 3L, BRIFEIZLED
20.0%(20/100) Td 3. HHEZABBRERF D Stul-
berg 4EIZ T & 25 &, 1R 42 &, IR 20 4, IV
B10K, VRIIBITH-7:. BRARFHIZLED
67.0%(67/100) TH 5.

Hinge abduction #2 L =RV T XHEIZXHT 3
KERBEAR B &R
ERE_Fh+FREEAR
OB/ - BTERX - REEH
LIRFRE= - W& 4R -t 5
AfGsett - BIAERE - FEHiERM
AFHEBRE
EEFLEAKZPCEBBEER £/ B2 B
& HBES - AfRME—

(BE0)R2HssBNT: 7 D ICEA R BRER 2 &
Uz~ 7 29K IZxF L T containment % & % #i
TTUIERMIC DWW TIHERR 2 RE T 5.

(FEB)7 5% 11 B DL IRT, EFITEREH D
FRB L UBIEEETH 3. 2002 F 9 BEHI=K
BhicEREmREEE CERREERZ2 LRER &
ZHaniz. 20 1 EH I LEBLSHETEPICER
BE2> & BREAEHIC 1T COERHBHIR L 1. ERBE
CCTHEREBLZHI N, ERBESRT 5
DEEZZ LNV T AR LSS WSR2 BN
Shiz. VIZRE, B35S BT L 4R REmst
EHR 2RO, X#RE, KBERIIEXRRF
ftesHRAL%2 2L TH Y Catterall 438 group
I, B TH Y, BIFERF T hinge abduction %3
BAshThole. ABRDL, SmMEEIC X
Ry ¥ EESE 48BH, TO®NEERR L AE)
Bl EEmL 6B/ cHAETHRSHEL
containment BSEEF s iz, ZDOBABERARE
YIh My 2 T L.

(BRIFME 14 »HORE, H2cm OHEE
2RH5HOOREEFIRIIBO L\, XBKRE
THEREEE L UBHEAHISHEL Tk,

[(ZEB LU L] —#RAIZ hinge abduction
22T 3NV T ARIBREFERRTH D KERE
ARBVDHPEBEERMBETEINS Z L%
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17.

18.

v, BB I NEEENTZ 72O hinge  abduc-

tion IZ & 2EL R BRER 2 ECERITHL

T containment L2 MTL, LHEHBIFRIER

BAENEF S Nz,

Hinge Abduction #2793 RIT KT S
AR EERE V) iTOABRRHE
BRIAZE L CRB BN E

OBRN B -EBX # - FBER

RREX - XE B - #HR%EE

(B AL Bt 2B T 2 ERRBRVT AR
BFEFRES N, BRCERT S 2850,
#51Z Hinge Abduction % 273 3 fERiL, X OE
MEBROME ENT EH, RIEHIE T
BEAENEINTWRYL, XX, ZhEDIE
Blicxt L, AREEEEYID W% HETL Tw5Ls,
ZNSER DO X BENRBBEARICOVLWTHRE T
5.

(&> & UHE) MR IMTETC Hinge Abduc-
tion # ELIERIZ 6 BI6EETH D, MRl
BIBR5 G, LR 1BITH -7, FMEFERIZ 7K
4 A~10FK 208 (FI8K6 »H)Th o,
TR D Catterall £33 1A 5 B9&, IVE 1 B9
ThY, TOFRMIZSHHA 2 B, BEH 4 BE
Thote. INSDEPITRL, METC X HFER
TizsWwT, REHMBRHRGES L AERICT
hinge DRI N2 Z L 2 KR L BEAREEE
EVMERITLE:. FHMOBBTLEARIIX
15~25° (359 19.2°), BRI 30~40° (F9 35.07)
Tholz. Th s OER DOZABTEHAMIX 2~7 &
(FEH5.0F)ThH D, REFAERFO X FRICB W
T Stulberg 48, Mose &% AW THE 217>
7z,

(& R) REFAERFOLER X S8 5 Stul-
berg 348 Tl Class 1 1 B8, Class II 5 9%,
THY ClasslIA LZE LR IXRBO Lo
72. %7z Mose ¥: 12 B1J 3 5HIT b 2828 good
Tholz.

[HBIAKEBIEEYID 713 LRSS 2B L
hinge abduction 2273 3 V7 AR L, B
BAEMRO—>TH 2 Z LRI N,
~RJIVT XED hinge abduction 12343 254 RE
B V) I DBHE

TN Z Ly ERE v v —EBEAE
OHNELT » BERFE - BTHIZAR
BB - BAEE - HARE
BRERMIMLKZEENE BFRER

[B&9] =7 2% D hinge abduction I FEF
BO#EEL LTS T3, 4, hinge abduc-
tion XX 3 5 KERE S KB YD D 1t O FMAAE %
BEFL 7.

[aH5R36 X U 8:11989~2000 EDRGI, =~V F
ART, BBIEIHERIZ T hinge

abduction 2L, K- HHEHIR% L OBK
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19.

EREE L, KBENAREYID i3 fTbhiz DI,
222K ThH-o7:. BR19B, ZR3IBITH-
7o, VIZESERIL, 6R0»A~12K 1 »H, ¥
WX AL ATH o7, BREDERFERIL, 8~22
& FY 16 .5 R THo Iz KEEENAREYID 1L,
TR 148 42, MR 284 ml, st
KA 22.5Th-o i, BABREHRI, 4~14 &,
Fg8 AFETHoT:. TS DEEKREEE X 185%
BIZOWTRE L.

(HBR] BEL VT2 TCRFEY1R22ATH-
7o, TR0, FE L ATENREIRR (R SHEHIRR) 237
Oz, BREESERIE, MRS 27.5°(0~407) Ll
Raboleds, RERLER T FEHLHL.T
(30~60") L KER Bz, RKLER, RIEMS
THROME 3PRD . RKZERO X 57T
flliix, Stulberg /8 TIZ, [R5/, IR 13
B, IVRIBNARRTH-7. i, XBHAIOFH
{#i%, neck-shaft angle 145.6°, Sharp £ 45.3",
AHI64.8, ELFS1.3 TH b, Al shidek
ET3EASRSNTH, EEEICZESRD S
1o, BB ERFEM X ST, BAEBIEE, &
AR NME, B ¥ OERHEEEEL %5
DIEMIZ B o7z,

[ L D)KBEARBTIDMX, VT RARED
hinge abduction &3t LU C, &EOEM, HEHIR
DOREBZZNREH 258, BHOAEHEE LA
I IZRENHR S L Bbh 3.

BERIT RAFERS (Hinge abduction % 5)
IS T2 XBEARENY HELURN— >
BRE ) HEEF RGBS
FERZ b RbeERAR
OFHIE—- -B-AEE-BA #
FERZERAF BHFEAN - SFEFE

[B8)GE, EE~~VT ARERICN T 5 &6
FREROBESHR ENS. ZOEAHIKKIZ, B
ETbh T & I BMFMORBE I RBRERA SN B
»5TH5. BLiL, BEIT-oLKEBEARE
Y10 M TRIORET» S, EERNVT RHEHNI
L 1999 E» 5 KBERREYID LRV N—F >
BFREYY ORREHFMERITLCE . 5E
1372 DTk 2 EU L2 BBLIZERICOWT
wET 5.

[gB L UHE] URIZ 16 5T, LBMETO
B X 848 T# B % subluxation % collapse
2ELTEY, PETAEBFHAIENT-. Catterall
SETIRINARDS 11 B2, IVERIDS5 2T, Herring 4
FTld type B2 8%, type CH 8B TH o7z,
EIFMRFER L 7.4 1%, FIOREHIMIX 37 28
Tholz. 2hdDEMICHL X $RFEHIC Mose
*BIC X 5 BHAKREE, AHI(Acetabular Head
Index) B X U'AZE DIK (concave, flat and con-
vex) ZRaT L7z, EEBERMNICIIRFRTCOME
EERFAILI:.



20.

21

(% R] AHI i, 581 F3569.9%» & i
86.8% 1284 L 7z. Mose & T, #IHGR 2R
ZI BT RTT2mm L TOETH -7z ik
DEAZEDIKTIE, concave BH3 13 f, flat B3
3BT, convex BiZR >N -oT. HEEICD
WX, YT 9.5 mm FEMEINE, -T2, 7z,
Fier o LMEZ CRERPMET L, ZD
R 4.5 0B TH- 7.

[#:m] EE~ 7 RFEPR (Hinge abduction
D) et T 2 EREHEFM X, +4 7% contain-
ment ZhE & RIRFIZ, B2 remodeling Z1R % b
Teollz, ZORRELT, RABICB T 2ER
MERREAEE D TR T DRIE 2B 5> ¥ 53R+
SAFTCEI LD EBbhi:.

Hinge abduction 227 2RI T RBFICHT S
triple osteotomy & XEEEAR B DG AF
RomENE
EN R ARER >~ 7 —EE4E
OHh¥E4 R « BEEMX

[E#9) Hinge Abbduction # 23 3NV 7 5K
DOFER 3 BlicitL, KBREHEO+224E L REF
ZROMEDOES ZHBE LT, triple osteotomy
LRBEARBYIDMERTL:. SEZhSD
EFIDIZIZRERTHICE 72D T, % DHER
BIZOWTHET 5.

&R MEBNIE, #I22FRIC Caterall I & 721X IVRY
¢ hinge abduction #2 L, triple osteotomy &
REEBHRBYID 7D combined osteotomy % i
TLERVTRREDO3IBITH 5. BiE26, i
10T, FAHFERIE, 7.4, 7.5, 9.5 REFE
Wi, 4, 5.8, 8.4, Caterall /4l III, IVT,
Herring 44813, B, B, C Tho7:. BB
EHpi3, 12, 13, UK TH T,

[(HF&IERATR e LT, %98, BT, RREIEm
B, MIRZE%, BERFTR L LT, B X KR
BJ 3 Stulberg 238 & AHI - ATD o B {HI/&A
AR L 7.

[(BRIERIIPL HRDT, BTIR2 HITE
BB 5, AIEEGIRITEANC L, 0~25°D
BHENTH- . HIEZEZ, 0.3, 3.5, 2.2cm T
¥ o7z, Stulberg 4ATIE, type 2, 2, 3 T, AHI
13109, 95, 100% (Fafal/EMItk), ATD ix 16, —
37, 32% (BMI/EAIt) Tho T,

[#3E) Hinge abduction &7 3 <=L 7 RJFIT
S B AMRIE, ATENRET OMIE, KBEEO
RIFRVETV 7L+ RAEHEEDOERF L
VO R TRERRMATHS. 1L, K&
FRULHRERZELCZ D, IhbizO>VwTO
WMEFMELEEL TN D 5.
KRB RN RENRBENRA—BEIHS
BraEAWT

SEILERRB/NRER - 2 < bAt s —BEAR
OmEExE

22.

ARERIAZERSE BEEEA
T RERER AR R

[E#] Riemenbtigel LA, RB)IZ & 3{R7%FHY
BEORAEZHREL 7.

[5#:) Graf D434 L RB&EIC X 2 BERL
*HCBBRET L7,

[ SR)BEHEFIRE 257 2 THRBEL, BTEZH
#1772 1213 B 2426 B (EI9FERIX 4.5 0 H) %
MR E L1z, Typel i% 2233 B&, type 2 a 1 10 A%,
type 2b i 38 B2, type 2c ix 48 B, type D X 4
R%, type 3ald 47 %, type 3b X 16 &, type 4
X30BTHo7z. ThoadIB, type 3 & type
43 EPPIHAEE E LT RBIGERTY, 208
ERPFEL. BEOHER, EAELT1E
FIBANIZ click HSiE%E LTV % %, BEBEHIRR 238k
EZLTWSD, Graf DERN1 7V I7HEL T
WwWBHDE LT,

(#2R] Type 3a 32PEE X hiz. Type 3b
X A RBE(25%), type 4 1Z2R%(6.7%)BBEI N
7z,

[(ZE8r 2 L) RBETEETERWEAIR,
ROBPEDREFRIERECBITT 2 LW BES
BEOERBITONB Z %W, LHL,RBIZk
ZEEERIIRL TH% %<, RB CIREEY
REgETH 3 L HicHBlcEniE, FLEXZRB
WREBRTSLAREE LS. SEIOAET
type 3a i¥ RB T&BIEERAIEE, type 3b & 41
BESRETH D, RHsSES SOHREEEIR
THRLENDELLENZ S,
KRERDORENRENIRAE

WEBI/NRRBER 5 — BB
OFRBEA « HRERX - MFE—
—R - mRED - KEEE

[Br9) e KRR B SRR FI Vot U BRSERI R e =5 |
BEETHEEREZT> TV, ZORRICOVT
BETT 5.

[xt5:]1993 SELARE, BRHEAIREScEES (BB LT
BL19 4 7 COERERBHBEA 4B L, ZE
B %1Th T FM 2 MEfT LI ER 25k e L,

(5L )BadkhiFse s [ BB IE, SB—BRPE - K
FE5|, HERM : FEES|, =R BEO
FEb L BEE2ASEBEDBE), SURE : ¥~
AEE, FAER I RB H 2 WIidFEHEER, LS
HETITo 1. 1RUEOER I IZMRES| 21T
v, HIHEDSRERNC 13 NEREFYIRM 2 R L T
W3, PIZKIC BRI R S (B T OB EL
WS L T L7841, BmARER, KBREE
Y10 1, BBV 7S OBRMAITM % RE1T L7z,

[#53R) BRBEAIS6e2Es (B EE TR L7 T4 5
B TCREMBESH, KEEEEFLRIZED L
ol IERBIRERIZ 3 L E~3% 8 » A, =3|
BRI T 48 HREITH o 2. M EIT - 72 fEHIX
BER D 2 VIZHTEIC TR S BEFM & fifT X
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23.

NTWBERTH- .

(2 )EAHERIIFGE2ES 1R TR L 7 ERIX
SHIEHHER S BEI NS, ZE RS2 1A
PRBEII:LON158, 3HLAZBEI-HDHRTH
HY, ARHESERICOZ2DOBRETHS.
ZD7-DRTIX 1 RUT THHEERME & M LIE
BT, $IRES|B X RS YIRME 1 FAFERL
G| BEEETI I LORL TS, 125
R TES | SR EE R AER B I S BT 2 KT
BTV BERIIFEHEN RS | BB ETCORE
IR TH Y RENEEDORRLE I TS,

S REEB =9 % OHT £NRFH
FHBREELHE
Odt/NKIEE - REARE S - INELE
EERTE - FEBILE - )B4
REER
Hob/NRRRERG S Y 5 —BHHE
R 2
[(B/] LBETIZ 1964 LUK, RGO 55
V=X Ea—FNVEEETEARER 7THLAMU
B2irPlDigE E LT, —BL T overhead trac-
tion Z (OHT &) 2F—BIR L L TE 2. 1976 &
DAREIZ A ZES | HIMER (38U L) L BRERT
OEEAMNMES | 2 BAL T, BERNEGLELT.
SEIOFED BRI RIIRED & Riz LRI
9% OHT DRAEMB L TH5.

[MRBLUAHE]URETOHT i X DEEL
THRRBHETRERT ¥ CRABE T X IED
128 B 167 BE&H (R i : 103 BIEN, % 64
BOED) xR & LT BERARITFEY 12 AT,
BB VIIERIT 18 THo 12 SRIFDR
B (HEA, CEfA), B (Severin FHl), ~<
VT ARECRER, WMIEFMHEE, BERFTS
P Z DB OBEERR RICOWTHAEL.

[FR) BEFIIHEREA 84%, HE%EI%
TH- 7. MIEFMIT 60 BIFI(36%) IZfTbh, &
HRHETIX Severin I, IIEEIZ 100 B9E1(60%),
~VT AFECFERIZ 18 BH (11%) TH o7z,
HERBRBICRS & Severin I, I1EEIX 48 BAHES
(75%), VT AEEFEERIZ IBHG%) T
bot:. BERBEEE TNER - ABIRER %
EULRERAD 5 REREIEFRR - TERICHN
TEL, HEFRELE» -8, MEFTE2S
DI BIEBAB I ZEN R o, BERNED %
B 2008 7EIZERHEEEROL, FEEE
BITCRLPBEFMSTbz b rhbo TR
BEBITRTHo 7.

(B -&R) FERBIcL), BER-BKK
BRRMELTW., OHTHICIVEERIZEA
ORGP TEERTLETHS. NEYSYRLYE
WHDRBRBIREFME2T->-TCOITRTH
D, OHT B:DRF £ 5 2 %43, BEROBIMER
FFRFITTFAT 32 L3 L, BER, N E
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VIR 1T 3 RATBR CAEIREL Y VY —
BBV M RARFICT> THLL TWw 3,
SERMERZ BIEN AR E3 123 9 2 ER M B 12 15 (Ludlof f
%) DS L RFE
HEBHMKZERNF
O¥EA  # - AR - ZHEBER
RIFESE

(B8] 1972 &£ LUK Ludloff B¥ic & 3 BiMm%
B 21T - 72 ERHERRBIEIRL A8 O MR 2@ 15
BRBELTAET 2L L IEMTROBRICOVT
BWatL 7.

[HsR & ARtk 10 L ERBL 16 A R
ZLUERID > BIBITAE LSz 40 5 45 B %
EBrNRE L. FHRERKIZIERLA~2
10 2 H, FAERERHIITY 18K, FAEIER
B X 50 s AE AL ERNMRML OB R
~, BRERFAER X B85 5 Severin i £ 1T-
To. 2B, REEBIC X > THAENRERL ST
W3,

[(FR) AEAOHR | 1 RAREFME 24 BIEH
OWMBTAZEARFEHYNUT, WMELIETFEY
30.5°, Mg 5 ETCEH 23.0°1CHE L. 2DS5 B
2RAEI B3R CIIWEFMLLTY VY —FE
BUIDMasfTh iz, 1 RLAROFMEHITHITIT
RIS ZE L 1283, #9 45% IR IEFMBThbhr
nYEffishTws, BEAAL  #Wk5 EUE
BB LU EBREENZ HRIFNG 435 2NRE
L7z, BEMIZ11425.6%, ZEH X204
46.5%, BEMIZ12H27.9% TH->71-. EXE
R . BREER 2w RIFEMET, 74 10 £2AE
BBL 15RICEL 72 26 Bl BERIGREUEFEY
105.4+7.6 ThH o7z, =~V T AKEZEAL 1 1972 FELL
BEDFIADFMH CMie: 5 FUUEZ AL 72 43 B8
BB CREABEEL-DDIZIEE
(20.9%) CLlERBICIRREVWHEB TH- 7.
Severin 7l : Group I a, b X 20 BI& (44.4%),
Group I1a, b 10 B9&i(22.2%), Group III 14 B
(31.1%), GroupIV 1 B8&i(2.2%) TH o /z. &k
EWERIC A3 & Group I, II & & RB BEMBID
BHEL, RIEKEEHED, RbRENTRL
DX FMENHRPEOR W Z O DBERET
bHolz.

(&3] PR EHTIHE CEBEARIZ 2 o7z,
Severin @ X AR IX Group 1, 1D REFEE
B3 45 BEHE 30 BAEN (66.6%) TH o1z, REDHRE
BRELOFRE L ERERATH S, KkiMmT
BIFRRERB&MHIZ 1K 6 » KO RBF
BRIIT, 1% 6 » AU LEFITIXEREYY WHtH
DBRMBEMN L EBNRVEE LS.

[(ZB)ARBEICN T 2 BinEE O B8 I3 FM
ZX WV BROBEHOBEEHES L ROt 2ES -
RIFL, ZOROEHFEEETE S 3R EFEIL
T2 HD. FBEDSIBZEMRNIE TORER
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KRHBEL R 2 R0k,
FERRER 1o 2 BEMABERDORBER
B3 =Ry R N i3 A U]
OREEEE— - /IMEAA « BEAE—RR

[ B69) SRR BEMIAEE (GERAR ) 1ot 28
MABEMORPRELAEL, ZOBRRESHE
DEZIZDERFTE L.

(FEIHRHZ BV TRIMICER S /e R B
BEAEBID 5 & BRI TIERFIC 4 RUEITEL TW
72 33 ) 38 BRI 2 THAENGR L Liz. 298, B
4 BIC, FRIBRE 24 B, MEIRE 9 BITh - 7.
FMvENLA 21 B9, & 17EEiTch o7z, Filhr
EYERIZ IR 40 H, BEREIERIZ 1856
»ATHot. RBEIX O IHIEE O FMEA
B, @ MHEOMEFMOIED, X BEHICEKRA
ZERFFD CE A, Sharp &, AHI * Zh ZhFHdlL,
S S IAKBEEEROBE LA, REEER
Severin 2338 % FVWFHE L 7-.

[ER]) OVHBE: VA Ea—FLE
(RB) D& 1781, A—nN—~v FF57v3
Y% (OHT)D & 532 B 8, RB#% OHT #5774
0, =Dl 2 BFT, B O D 10 BfmiERKET
botz. @ FMAEAR : PEIEA B (Ludloff ¥)
5322 BAEA, BISMAEABL 16 EAHiTZ DS 5 2
BEZ YL g —BRETIDMSREI N TV,
QOWMEFEM : T hixr-o7Did 6 EHD A
THEY O R2BEHCRELXOMACHITEIN T
7o, FAERO X SFEWEHITIZ TR CEA 2.9,
Sharp 4 45.1°, AHI 1% 0.75 THBFAR : OBFR
EiXR o o7z, KBRBEEIZ DV Tl Stulberg 548
TclassIIUTORFEEEZ2ET 28 E&2388
Hith11BIEI29% % 5 Twiz, BRERE I
Severin %8 la 12FB980, Ib 4B345, Ila 4
RO, IIb 7R9Em, I 9BdE:, IV 28T I,
NBHEOLEDLZEEIX 1% TH oIz,

[BElAEICHRE SN -NEEAKIC L 280
HEEMOBREILT L bHBRTESZ bDTRE
VW, BHICIRERE RN 0% EE DT L
SI|EDDHBH, Wb AEPREE:. &L
BEAELRE L SORET 5 LEEFM 2D
T 7T ERIBOIFERESSZDRRA TR VL E
£z ohi:.

KR MABIENAE A I=3 3" B RTAEA IS & 3 [LEE
BBSENAERREIC L 32RA

Lt R S -y )
OFFFHER « WEAHT - RRIEA
aHEE

/N Z LY ERE v 7 —BEAR
BTEHIGER « BRERRE
(BR)S1TRAtAEIC R R & iz R M ARBIE
AR, RERETRESEELENIC, BiHEA
2 & B L R CERIMAVEEN & 1987 F X
NIT-oTBY, ZORBCOEHRET 3.
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(34511987 £E£& b 2002 £ £ ¢ D 16 R, *
BRI CURIZ LR ENEE SR CHRMmAE
BMETo70I%, 59B 60 RTHY, hoD X
R % PITRE L 72,

[ )il EEEE 21T > (AL EREZER
L, BiAEAIR & 3 REHEREKIC X 2 BimAyE
ERETo 1. fihBEML e TELE X gy
THESRL, Sz, EERM, NS T 68
f4] double hip spica Bl %21To7:. YIBRF4R L
S5ED2MRICIZ, Salter BREYID M % R
Totz. X$8RD a A, CE A, TDD OREEHNE
{bREAIL, BEEERZ E2BEL..

[ER] TIZ2RE9ER 10 28 G »A~5%),
FMEFEY 1K 3 »A, FORRBEEPRIZ4E
ILATH-o . BREZBBERFD Severin 747
X, 1433608 IIAS13RETHY, MIT9R, IV
N2RTHo7. 2RIIMBERA I LD BFWN
2TV, IVENIO 1 MiX, 4&KEIC Salter B&E
YO iEiTol:. BRREBEENEEOTRNR
2 18 BRI, BRSSP R/NZVH D% 11 BIZED,
2R TCHEDEENR 2HD .

[(BE-#HR) EEER R OBEHTSES AR
{, BTPRBEMBEERD RV, AZSERTE
DHRELRD SN WERDH D, ERELZH
BqEPTH .

B MARIEN XD MRI FR RS
EUREER ¢ & — iR
OBTH #%-=LUE—-B6K &
BREE

[ B ) st RRBIE 45 ¢ 1, MRI 77 B A A
[z hn z A A B D IEE AL ) B 4REE o R
bh3Zt% BLBEEEORMESTHREL
7z. 4B MRI & & ERRAER & DREE 20 & i
T % HRTEEE MRI HRZE % 51T L 72 ER OB
HE{To7:.

[nH6R) LRhc € Bt RRREREI & L 20T, #ikE
MRIRESTTONI: TR 7TRERAEFRE L.
2PFERTEIRS BISR, ZIR2H 288, FiEH
31 LA~10K 11 B (F6 &8 »H)TH
3,

[/F8:) MRI T2#RAEKR LT, BEEKED
grade (Mitchell), BEiAN CREE * 27 % HHE
(BIEEIAIOFAT 3 KR O TER) DB %
BBRAMR LBE L TRETL7:. MRI B ORRIX
8~43 H(FY23 H) ThHo7z. kR EIZBE
TEL W UIABE, E5BRE{To .

(3R] MRI EoBEEABEIZPIERE TIZ T~
T grade 3 #2L7:. HENEHICEKERDE
L7 1B CcREEiAEI grade 345 grade 2 &
BTFLED, ZnUSOERATCIRERDST
grade 3 Th -7z, VIERETHEEN I BEEL
R BOIEFNZ 6 BIT, 55 4FIIBICHEIL
7o, EMERE & 2 SR LBk 2 BT, 14
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TIREBAPERBEMLL, b5 1HTRERIZT
BN EIR OISR 39 B LB L TWwiz, &if
hE2E L CEHEEE L RIEMAOR 2o 18T
X, BEOERNERE, FHL Wi, REH
SURZZE T2 17 BREABL, Bz THAH
BRI G S LTz,

[£2£)] BEiAED grade 13% { DERTRES
D 3 L7 372, MRI OE#EAERR CRE*FF
sz i3RETH2. —HEHAOEEEIL
BREABEBOZEELER L CWS LIEEEhTW3
28, SRR X Y BIEiS CRIEESA OEE
T 5 @WAIREROMR LEET 2 Z LS E
7D, FEBORSFHOICERLEZ >N,
3D-CT &85\ /- SCFE (233 38 L LT
IRESIER ) 1

AR AR AZELRERER AR
OILEFFIE - SHHhEC « PIIEN
LOEF - BEIEE
RIS ER L > & — B ZRE¢EA

(B8] KEEBEET XV E(SCFE) kLT, K
FRETEESE(AVN) - BEBMRAE (CL) %2 & D&HF
FEDTFBE % BHIC, in-situ fixation & hEEL
DFRY I3 2BIEFYTD W% ZHIC o THE
TLTw3, BRI, Waio 3D-CT RicE I %,
BEE2EELPOERATRE L T35 L WEREFIRG
FEYVMEEFZELI-DOT, Z O L BIER
ZDOWTHET 3.

[#EH- 5:) SCFE @ 4] 5 BRIz AE 2T
7o, FNRERII Y 13K TH 5. 26, 2
2 in-situ fixation ZfEfTL, #DH MRIWKZT
AVN RU'CL DEHHED 2\ I & 2R D,
SHEE2FUTL, REROEEBLRET 0%
Fb, BEBYIVWMORAL Uiz, KX Eeg
WZ2OWTHRRS, &7, MEiOCTHErs7—2
A7—vav(WS)ZHAWT3DHREHEET 3.
RIZ, BROTRIZED & UCREROREGE#HY
WS FizTR® 3. Z DFBIED BRI FTLREN I
FEHEIGLL, BERHEHRA>»SBANCES#hE %
3. BYID 13 2 0 EEEE 2 di i AR ICKEE T
o S/INGETF I TEYID 21T, BAUBR %
MACHAEDAERET 5. MhO—FNLEE
EEERBIENTIRE R TR GBIV A4 K 2R L
TEALTWwS, NEERBERATCRFry=2
V—F 49 RRZ) 2=t AL —2HEVTNS,

[ER) MaiT D AiI3¥Y 63, REMEOT
R FHIFFEY 2 THoT. WiEILAULEER
L7z 4 BIizDWT, MRI EAVN 8L U'CL %2 &
DEBHEIRFRD TR\,

(#£-#E3R) /KD SCFE it 3 3 BIEFEIY
X, BEOKEICRIF Tz, 3D-CT a5,
SBIERh % IEFEICMTATICR®, ZD/RICETNT
EFEBIERYID M e1T% 5 XAKIZEPHEDE
WELl, LOEMRBIENSARETH 5.
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KEREEETRVEICH T 3B 0 3DCT %
Buwf-figis s aL—>ar
FIEA - v b FBRRERNE
OflA - -8,y0HE- - hNE—
FERFERNB BFEA - TERFE
(BRI ABRBET XY EDEER TIX, KRB
A BRSO EE» S B ANEAL TWwb 7
®», XVEBYLMNEBEEEI1DDEYY
MBERENS. Southwick R Eicasdns 3
RITGHBEE MR E W TEMR 2T T
EBNLBIREOME L D bARARAANDT
NS BIBEND L { 2w, KL I1Z3DCT AW
MRy S 2av—ya vy 2Ty, ZOBRCED
WCBHBYI VM 2T->C&-0TC, OBRA%
ZDOWTHET 3.
[nt5R11995 SELARE, LBz MBI T2 1T-

TeF R AW LA LEDOKBRERT R EE 22 F %

SERE L, Z0LARTIZ Southwick % 1T->7 19
Bl% R e L7,

[FE) KERBELIERB & VB 2 GEHD
helical scanner # W THE L, Bl Amin
D Pegasus ® fi\ 7z, |MEROBA» 6B N
72 3 RITE R & KER B DI ERLAA 2 HIBRL ,
REEBEAIBEHED 7V — + BEIZHABIEICEER
RAIBEBBE SN IAEE ChIE. &AL SHIA
N4 EERBE L, BEEHOIRE O Fik R 5
SNBME: CRIET 3 L BEfin 5B FEY
MO FARIBERSEONS. ZOE G & T
DOLBRZANARARZRKD, BRI RZ2NZ T,
BB M O FRIFETH 257, Head shaft
angle, Epiphyseal height ratio &2 DWW THRET L
7z.

[(ERISENTIZIZMAY S 2av—yaviz—
BLILMBEXBRESES NIz M4k O Head
shaft angle, Epiphyseal height ratio I, Zh %
1 152° (Southwick & 157°), 97% (Southwick &
79%) T, WIhd Southwick BELEABREZL2RD
72. 3DCT ZRAWEMHIY S av—yavidxD
HENZBEMNE2Z2-DIBHATHEEEZLD
niz.

BRARERANBERZ
BHE—RRERIR
OEDI— - SHATERR - NERX

[BR9)ERRBE D55 T RB A E % LBHEAL
TOX¥ 7 AEER, BEERODICKEFLE
BOMBREFRZHZ, X FRESCHADHIHED
BEEZH®H 3. LirL, 2 ixEEHEICKIT,
XROMBHIBRABREINDE Z D3, &
ARORTHED MREH 2RAKFICHET 3 2 L34
HETRW/u—7%2NE L35, 5H, Steffen D
AIARC CREIT ORBEEH 2BEEZH L. &
DHEDOHRAREREROFALERE sz LT
b5,
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&) UBE I TARRBRIED BB T RB %%
EHE I IBREREHN Y S RAEE TREYL LIE
PlEsRE LTz,

[55:]) RBEZERH, F /-3 EFRER I
¥ 7 AEE LT ER, 5.0 7213 7.5Mhz
DY) = 7T IZ T Steffen ILEE U CHIAF» S K
B3>, BEREED S FRIOKERERN : THE
T 5. ZDEKRTIED > AREEROILMEL
¥ T (P-MD) 25H8IL, zhzhtt&l
72, FOHROEBD S ZFORERTORERHERL

>
<.

[(BR) HEAREF TR P-MD D AEHZENS
mm URATH -7, BEINTHRLHIZEVE L
RERESRFOEREZH T Z LEBENEH Lo T,
%72, B S KBERIIAELIROEREIIC K
EREREBD-I.

RENICRE S - DDH OBBETRAIIEER
MRI TFARIEETH 3
AR AZARZREZHERIERA R
O% H#hag « LEFFIEX « BN
LOEE - FEFE

[iz U iz) BHEsk Tid DDH i2xf U ¢ BafkIZE
BB (FAT) KL VEBEOHA ZToTWS, B8
DFEEMZRza—F 4 FTFHEML, TERI
YV —2x>YEa—45NVRB) % TLEERIZIZ
RB+B#EE(FAB) 2 W T W3, BEEKOD
MRIFf R £t BERRELCDFES X URKAE
REDRBAE L DBEFR RIS Mz LTz,

[xts & /) FAT ik hEE X hi- DDH ©
55, BIROFEC TREREDOFEEREL
7239 R 40 (BIR3 R, LR 36 R) 2xRE L
7o, BEBEHARIZ 7.8 »H, REHAEEEY
FEWHIT 3RS LATH o BEE RBESTE
MRI 2% LA T, BEKE &£ AEKEDS
BLTW3FA% Group A, BEKRE L AERE
DL T Wi BEIE O SER b B
TEL TV 31548 % Group B, &ABEHE DL
NEHHETEL TVLRWIFE %2 Group C L L
7o, BT ARETIM X, 6 BRLAE TIX Severin
SEE AV, 6 RKRiEDEEIX Center Head Dis-
tance Discrepancy (CHDD) % F\>TC Severin I
or II8 X' CHDD<6% % good, Severin IIl or
IVB X U*CHDD>6% % fair & L 7-.

[#2R]) GroupA-B-CiZZhzh13-12-15
BOE, RCRAERFTMOARIZZNFh good :
12/fair : 1 - good : 11/fair : 1 » good : 8/fair : 7
ThHD, HEHEMNIZERIC Group A RU B DB
BRIREFTH-72(p<0.03). BREFAKIZLS
BEDERZRD T, £HBEMDHFEIIDOVTH
FABO{HEHOBEIC L ZREDERRD Lo
7z,

[#%2]Group C Tz, BE Ih-REMIIFE
ETHITDIHEBERRLERIBIFEZ SN, &
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BRErALX 3510, BESMSERTEGE
R XD RLEEZEDEITRBLETCDHS L
Ezzohi.
SR MBRBIMBLE N 2FES AR AGA L 1=1E
FREMID MRI kst
BRTILZ & RN
ONMHBERE - BEHES - s
WHBA - /8 B - BEFAT

[BUBHIZ) 4 LA~2BDY — AV Ea—FN
KB TOBETHEAACHITRAZOER I L
T, 4:BEDOZESEECKFE 2B/, EE 180,
BAHE 158R) 21T R ICEFRENEZHITLC
W3.2002F 9B &Y, EFEEMTMMEE L T,
ESFEPICHKRESH O MRIRE2T>oTwW
3. SEELIE, 2O MRIBREY, FKT-TE
T EFREENRFOBIEFRECHPOLER &
P TRETL 7.

g e Hek] MRz 260 (ZR4H, BR22
Bl) T, RFBEROERIZ 4 LA~1K 1A,
EFBREMBOEBHPMIZ 4 »A~2FE6»AT
Ho7z. MRIBRE®D 30 2FiiciAKk7a T —v 60
mg/kg 2ROL L REBRTEREL, ThTHE
REARELBSILENEEL, HRERRES
E=F )7L s MRIREZRITL:. &
FREIL, RBIE 90" Bl -BIPEAL CORB AL, &
NiE2 0z 30 A LBEMSRIFTE 2ERN, *
TeBREARFIZ 2 ) v 7 SRR T H B IER %, BEM
Y LHB L, hip spica cast [EE L 7-. hipspica
cast BIE % 3BT - 7218, W3 WEIHEER % 3
AR, k7w rF4L5—%8%3»ARTF->
7z, .

[ER)26 Pl PIEFRERFETH D, hip spica
cast EE L7208, BlA%Z 2MICED. 1613
cast BIEhOBHRATHEEFEE 2T, b
1PRERRERTROBRATRMEBEERN L
Salter BB EYI Y M7 %2 1T L 7. MRI RRE T,
ARY 7R - BEL -A&% - lgi5AZKZ &0
RSN EMOFECIIZ, BEEmER Tl iR
HLEHEORECBEANOBMAE b HE s
7. L L, FEEMFORENE 2 MRIRET
FHTIZLZTELI»oT.

[(BZIMRI REZREIEFRE L gL, B
EHNRFOFMHSTIRETDH D, BITECTHFHET
2L WIERHBDBH, HETOFEMENTEET
» 5 REAMEEREOFMERRY. $8&IL, &
FEEHO MRIRE L HEL, BEEEPHER
MR & ORSEME % AE L B ICKRETT 3 LEH
»5.

MR Ejf§h 5 & 1= R ETR M B DRRE
AHEBMIARFERNE
OFEMEAR - EATH - BN #
RIFESE
(BER9) RBREESOBEREHEBFIC L
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T, BAIIFHEFM L L T Salter FEMiE T L T
W3, ZOFMBEICOEEL L TBKEREZ S U
I X BT RBS—BIC VLS TWw B, FEF
MOBFIZXK>BWbH3. 20-HHLIL, HEBh
NEHRZEHE L TMRI2E8EICLTWwWs, Zh
¥ Tz 412, MRIT 2 @RI R CHELRA
EREBNCRESHRESH 5 DX, FOHBDA
BORBEEL R AL LZHRE L T& 7. 5E,
RENCERE A IGERERS O MRIFTR & %
DBED X JRREHRE LIz,

[N5R] WMEFEMETb kb o - EEE 12 8]
(BR2H, )2 10 B) 20tk & L7z, FIHRARIX
RB 5§, /EFEE 5§, BVEE 285 Th-
7z, 2B 2~6 B MRI 2BR L TH Y, BK
TERERIZ 6~10R (FI8 R THo /.

[58:] MRI Tiz T 2 s&R 2RI RO-BEEP.O
DAT7A4 AT, BEEAEALEECEARS UK
HERAERENOESELErTAEL, HEHH
ERERAORGEERR (b & [ LUE]
SITFHE L. XEBTIRAZEA L CEADRE
HWELZFTEL 7.

[ER) 2~5FBEOMRIBHEAS A IXEMA
26~37°(F$3 30.8°), I 17~26°(Fiy22.8°).
MRI &1 CE 13 B2 —10~14°"(¥31599.9°), &
] 4~23°(15.7°). MRIT 2 &FTRE R CHELR
AERFICEESHREL SAKCHED . REAE
BXBCEES bV E] OBREAIZEAIFEY
29.6°, CE Bz BfIF¥H 9.2 Th-7-. BfEST%
LE| 0AZEAIZBAIFEY 21.6°, CE AIZBAE
20 CHREHAE L b 2R ERE LAY
7z, DR S, MRIT 2 ARAER &R CORE
HMASHEDORESHRIZ, TOBOASEORE
EEEL TR TR EE L SN
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4. MR7ZAbORT 574 DNBERBEEHRE~DE

A
KRH T AP A ERE LRGN
Ol « dLEFFIK - SHHET
LOEE - HiFEk

[B®) MR7AV bu 257 4 (MR arthrogra-
phy) BEEARO—LOFRICB W TREE L
LB THS EREINTWS, BEBKNIC
X Ebh s 0 iBKRES, BEHKRECEHED
2E, BHigMEESL Y OEMESMKRTHS. &K
BREEOF AL, FRUEEH 2 E®mERNICE
ATBZricky, BEEsEmRL, BIHAREK
ERE I L, THREDEZH
OEBYEDE ) S, HHEREOBHRMSEOIN
BAREM M H B Z L THB. L 132 Z D MR arth-
rography #/NERBEIEHR B (VT AR I
BT LERZERFTRE2E TV O THRET 5.

[ERIB X OHEMERNIZ 3SBITBR2H, &R
16, FERiIZ 12~15&Th 5. 36k b FHAKREK
LR IZBRABDORNVT AREBIRTHD, T
BEREEEE R 5 b, Bl X 484 MRI 72
FCIRFERBAES » TR o572, MR arthro-
graphy OE 2R ~x%, < 7FEA MR EAY
FAMREY FAAVICTERLEZBDOEER
TBSMNICEAL, BEEERESE MRI 2BET
3.

[# %) MR arthrography # D27 i3 BIFPILE
Btk S UM EREL 2 28I, BEEOF
i, BEEOMAE AT I FICRD. 24
WZEAES 2T, Ml - BBhIcRR
Dz,

[#%2] MR arthrography i% &4t MRI 0 E#i
CEEEERERIET 5 2 L2k > THERE
REBICATHETH D, REPETGABREORH I
TN TWBDT, RERECEIARBRAEDOR
HORbh 5/NARBEERERE I ITER T E
BEED—DOThHB LEELS.
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2. SREE(FH EER) | £ 16 OEMESERRKER
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&35 . BRTRE AR —)v (JR BRERFE D)
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