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Acute Hematogenous Osteomyelitis of a Clavicle in an Infant

Hideaki Watanabe, M. D., et al.
Department of Orthopedic Surgery. Jichi Children's Medical Center Tochigi

Acute hematogenous osteomyelitis of a clavicle in an infant is rare, and treatment and prognosis
have not yet been established. Here we report a case successfully treatment by incision drainage
and antibiotics therapy. The patient was a 6-week-old boy. Initial he presented fever and local
swelling with redness involving the left clavicle. The WBC, CRP and ESR levels were all increased.
Methicillin-resistant Staphylococcus aureus was confirmed by urine, and wound culture. Plain
radiography showed bone absorption in the center of the clavicle with bone hypertrophy extending
to the outside of the clavicle. Vancomycin hydrochroride was administered, and the symptoms
were improved. At 1 year and 10 months later at final follow-up. there was no recurrence. Acute
clavicle osteomyelitis in an infant is rare. withonly 2 cases reported to date in Japan.and accounting
for only 3% of all cases of osteomyelitis worldwide. The present case was resolved by incision
drainage and antibiotics therapy continued for 10 days. In view of potential side-effects. the
antibiotics therapy should be discontinued as soon as CRP is within a normal range.
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Foot Anomalies in Antley-Bixler Syndrome : Three case reports

Naoyuki Nakamura, M. D,, et al.

Department of Orthopaedic Surgery, Kanagawa Children’s Medical Center

Antley-Bixler syndrome (ABS) was first reported in 1975 by Antley and Bixler. ABS is a rare
disorder with extensive skeletal anomaly. The most common congenital anomalies are
craniosynostosis, depressed nasal bridge, dysplastic ears, choanal stenosis, radiohumeral synostosis,
arachnodactyly, arthrogryposis, urogenital anomalies. Recently, P450 oxidoreductase gene
mutations have been reported as the gene causing the syndrome. The present study is the first
detailed report on the foot abnormalities in ABS. We have reviewed three cases that we have
experienced involving the following foot anomalies ;

- middle cuneiform bone- Il metatarsal coalition.

-+ IV brachymetapody,

 middle phalanx defect and/or distal phalanx-middle phalanx synostosis

We performed orthosis treatment for standing dysbasia with deformity. The patient of this
disease has easy fatigability with steroidogenesis aberration, and it is difficult to walk for long
distance. So we can control most cases with foot deformity by corrective shoes. One patient had
pain by camptodactylia anamorphosis. He underwent surgical therapy, and the prognosis was good.
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Lower-Limb Alignment in Mature Osteogenesis Imperfecta

Tatsuhiro Ochiai, M. D., et al.
Department of Orthopedic Surgery, Takuto Rehabilitation Center for Children

We report measurements of the lower limb alignment in mature osteogenesis imperfecta(O1I).
We examined all 18 limbs of the 9 patients(2 male and 7 female) treated at our institute. The mean
age was 17 years(with a range from 10 to 26 years). The limb was classified according to Sillence
as type I in 2 patients, type I in 3, and as type IV in the other 4 patients. The walking ability was
classified according to Hoffer as type CA in 5 patients, type HA in 2. type NFA in 1, and as type NA
in the other one patient. Intramedullary nails were used in two patients of unilaterally in the femur,
in another 2 patients bilaterally in the femur, and in a further 3 patients bilaterally in the femur and
bilaterally in the tibia. The mean LLD was 25.9 mm, the mean MAD 18.0 mm, the mean LPFA
96.9°, the mean LDFA 97.6°, the mean MPTA 89.9°, the mean LDTA 87.2°, and the mean JLCA
was 3.1°. Eleven (61 %) limb deformities were proximal femoral varus, 11 (61%) distal femoral
varus, and 10(56%) were proximal tibial valgus. The mechanical axis of the lower limb was varus,
however, the mean MAD was within a permissible range.
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Gait Analysis for Ambulatory Patients with Spina Bifida

Taiichiro Yanagizono, M. D,, et al.
Department of Orthopaedic Surgery, Miyazaki Prefectural Center for Handicapped Children

Spina bifida results from disturbance in the neural tube in which the tube has become closed. The
resulting neurological deficit depends on the level or extent of the anatomical closure. Five
ambulatory patients with spina bifida underwent three-dimensional gait analysis using the Anima
system. Their agesranged from 14 years 7 months to 22 years 11 months. There were 3 males and
2 females. The neurological level was decided according to Sharrard's classification. One patient
was at L4, 2 were at L5, and 2 were at Sl. Gait parameters and pelvic tilt, pelvic obliquity, pelvic
rotation, and kinematic and kinetic data on the hip, knee and ankle joint were evaluated. We found
some characteristic differences according to the neurosegmental level compared to our normal
data. These were increasing pelvic tilt in the stance phase, pelvic elevation in the swing phase,
increasing pelvic rotation range of motion, and moment of knee extension. It is important to
understand the compensatory movement due to the muscle insufficiency in spina bifida patients.
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Duplicated Thumb with Intraoperative Findings
not Reflecting Wassel's Preoperative Classification

Kousuke Iba, M. D., et al.

Department of Orthopaedic Surgery, Sapporo Medical University School of Medicine

Wassel's classification is widely used for the diagnosis of a duplicated thumb. However, in some
cases, it has been difficult to identify accurately the branching level of the duplicated thumbs, using
the plain XP because of limited ossification in the immature skeletal hand. In the present study. we
have investigated those cases of a duplicated thumb in which the intraoperative status was
different from the preoperative diagnosis. according to Wassel's classification. Twelve duplicated
thumbs in 10 patients were operated on at our hospital between 2004 and 2006. There were 7
thumbs of 7 boys, and 5 thumbs of 3 girls, involving 7 right hand, 1 left hand, and 2 bilateral hands.
The average age at operation was 10.6 months. Of the twelve operated thumbs, 4(33.3% )showed
a different status from preoperative diagnosis. Intraoperatively, bifurcated heads of the metacarpal
bones were found in 2 cases of Wassel type IV on preoperative diagnosis ; cartilaginous connection
between radial digit and metacarpal bone in 1 case of type V, and cartilaginous connection of the
distal phalanges in 1 case of type II. Thus. it is important to have a preoperative plan to deal with
the possible event of difficult cases of duplicated thumbs in which the intraoperative status is
different from preoperative diagnosis according to Wassel's classification.
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Low Level Laser Therapy for Reduction in Congenital Dislocation of the Hip

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

Low-level laser irradiation was given to the area surrounding the hip joint in 113 patients with
congenital dislocation of the hip (27 with luxation, 86 with subluxation), in order to eliminate soft
tissue strain around the hip joint during reduction in the dislocation. The patients were all infants
younger than 6 months of age at presentation. The treatment for the congenital dislocation of the
hip consisted of functional treatment using a Pavlik harness (Riemenbiigel) in 107 patients, re-
wearing of the harness after horizontal traction in 2 patients, and abduction traction in 4 patients.

Low-level laser therapy was effective for eliminating soft tissue strain around the hip joint,
proving to be useful as a physical therapy procedure prior to the use of the harness. Following laser
irradiation, the femoral head could be easily elevated, even during horizontal traction.

Thanks to the use of the low-level laser, which was introduced in 1993, reduction could be
conservatively attained in all the patients and no avascular necrosis in the femoral head occurred in
any of the cases.

[t is important to make the best attempt to achieve reduction by conservative methods in the
treatment for congenital dislocation of the hip. As low-level laser irradiation is nonstimulating,
noninvasive, and easy to deliver, and has no adverse effects, it is useful as physical therapy for
eliminating soft tissue strain around the hip joint before and after reduction in a congenitally
dislocated hip joint.
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Osteochondritis Dissecans Secondary to Perthes’ Disease

Masahiro Nakamura, M. D., et al.

Kagoshima Prefectural Handicapped Children’s Hospital

Osteochondritis dissecans(OCD)is a rare complication in Perthes’ disease, and its mechanism of
onset is unclear in many respects. We have recently examined the features of OCD in 122 patients
with unilateral Perthes’ disease followed until the age of bone maturation (their mean age at first
visit was 6.9 years, and their mean age at most recent follow up was 15.9 years). In 9 patients
(7%), residual isolated pieces of bone were seen near the femoral head at after 15 years of age,
yielding the diagnosis of OCD. One of them exhibited the clinical signs of OCD. The age at onset of
Perthes' disease was markedly higher in the OCD-complicated Group (9.1 =1.7 years) than in the
OCD-free Group (6.4 %1.9 years) (p<0.01). The percentage of patients with a good outcome at
thetime of final X-ray evaluation was markedly lower in the OCD-complicated Group (33%)than in
the OCD-free Group (71%) (p<0.05). These findings suggested that in patients who develop
Perthes' disease at a relatively high age, the disease is likely to be complicated by OCD, because of
the high incidence of non-union of newly formed bone due to shortening in the remodeling stage
and high shear stress due to deformation in the femoral head.
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Clarification of Hinge Abduction in Perthes’ Disease

Junichi Nakamura, M. D., et al.
Department of Orthopaedic Surgery. Graduate School of Medicine, Chiba University

[Purpose] To quantify hinge abduction in Perthes’ disease by arthrography.
[Materials and Method] Among 300 hips in 287 patients with Perthes’ disease. 86 hips were
reviewed in 84 patients with an expected poor prognosis and had undergone arthrography under
general anesthesia. Twenty-three hips were classified into Herring's Group B, 25 into B/C border,
and 38 into Group C. The condition of the hinge abduction was delined as increasing Subluxation
Index in maximum abduction or negative Epiphyseal Slip-in Index.
[Results] Hinge abduction was identified in 12% (10 hips)of the study group, and 3.3% of over all
those with Perthes’ disease. The range of abduction was significantly increased even in hinge
abduction from 24° in awake condition to 40° under general anesthesia.
[Conclusions] The Subluxation Index and the Epiphyseal Slip-in Index were reliable indicators for
diagnosing true hinge abduction. Arthrography should be evaluated under general anesthesia.
providing an analgesic effect and muscle relaxation.
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Valgus Osteotomy for Late Sequelae of Septic Arthritis in Hip

Ikko Ohno, M. D., et al.

Osaka Seamen’s Insurance Hospital

Subtrochanteric valgus osteotomy of the right femur was performed with Ilizarov fixators for a
fifteen—year-old boy who presented infantile septic arthritis in the bilateral hips and ankle joints. At
four years old. varus osteotomy had been performed for pathological dislocation in the right hip. but
limping and right coxalgia developed at fifteen years old. The right femoral head was categorized as
type IIB with pseudoarthrosis in the femoral neck. according to the Choi classification. On
radiography, femoral head was fixed fibrously in the acetabulum and the pseudoarthrosis of the
femoral neck could be moved. Valgus osteotomy at fifty degrees was performed because the
pseudoarthrosis was perpendicularly to the mechanical axis at adduction of fifty degrees. Valgus
osteotomy on the supracondylar region of femur was not done since there was no length
discrepancy in the legs and no mechanical axis deviation was detected. At one year after the
operation, limping and the coxalgia were reduced. The range of the motion in the right hip did not
change after the operation, and the motion of femoral head in acetabulum could be detected.
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Supuracondylar Fracture in the Humerus in Children

Tomonori Kenmoku, M. D., et al.
Department of Orthopaedic Surgery. Chiba Children’s Hospital

We report the results from treatment for a supuracondylar fracture in the humerus in 59
children, treated at our hospital between 1991 and 2006. In Gartland classification, 18 fractures
were type 2, and 41 fractures were type 3. 19 cases were treated using closed reduction and
casting. 14 cases were treated using skin traction and casting, and 26 cases underwent surgery.
There was no significance among the three treatments, according to Flynn's criteria. 6 cases were
cuvitus varus. 5 of 6 cases received insufficient fixation in primary treatment. In neural disorder, 10
cases were traumatic and 2 cases were iatrogenic. In 2 of these 10 cases, the neural disorder was
recognized on the first day after the trauma.
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Septic Arthritis in the Hip of Neonatal Infants

Mitsuaki Morita, M.D., et al.
Department of Orthopaedic Surgery. Osaka City General Hospital

We have reviewed the clinical results of eleven neonatal infants who were treated for septic
arthritis in the hip. Five were neonates at less than one month old when the infection developed.
Four showed MRSA in the hip joint fluid and in blood cultures. All eleven infants had preceding
sepsis caused by MRSA. The affected hip joint was opened under general anesthesia and pus was
drained in each case, except one, followed by antibiotics administration. At the most recent follow—
up. the infants showed severe leg length discrepancy and the affected femoral head was severely
deformed.

Other cases of neonatal septic arthritis in the hip not due to MRSA have shown better results.
Our findings of poor prognosis indicate that early diagnosis and treatment for neonatal septic
arthritis in the hip may be crucial for improving prognosis. especially considering the rising
incidence of MRSA sepsis.
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Insufficient Injury to the Distal Femoral Epiphysis : A Case Report

Kenji Uehara, M. D., et al.

Department of Orthopedic Surgery, St. Marianna University School of Medicine

We report a case of insufficient injury to the distal femoral epiphysis without lipohemarthrosis.
MRI was useful in the diagnosis of that. The patient was a 16-year-old male, who bumped his knee
against another's knee while playing the soccer. On admission we aspirated 110 m/ of bloody joint
effusion without lipid. On radiography, no fracture was seen. The next day. we aspirated a further
125 m/ of bloody effusion, but could not recognize any lipohemarthrosis. MRI showed a fracture in
the distal femoral epiphysis, with intensity change in the adjacent metaphyseal. There was also a
high intensity line under the periosteum of the medial metaphyseal. The diagnosis was then Salter—
Harris type I growth plate injury. He was treated conservatively with immobilization for 6 weeks,
and allowed to walk with partial-weight-bearing at 8 weeks after the injury. Although
lipohemarthrosis was not identified, an intraarticular fracture should not be excluded from early
differential diagnosis. MRI was useful for this diagnosis of an insufficiency fractures,
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Clinical Study of Pyogenic Spondylitis in Children

Y asuaki Iida, M. D., et al.
Department of Orthopaedic Surgery. Toho University

Inflamatory spondylitis in children is a rare infectious disease which is difficult to diagnose
accurately often resulting in delayed diagnosis. Here we report the clinical and radiographic
findings in three cases. The age of the patients ranged from 14 to 15 years. All patients were
treated conservatively by administration of intravenous antibiotics and bed rest. Two cases
received disc biopsy (percutaneous nucleotomy : PN) under local anesthesia. The cultures were
positive for MSSA in two of the three patients. PN is recommended for early diagnosis and
treatment for pyogenic spondylitis in children.
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Tibiofibular Osteosynthesis in Congenital Deficiency of the Tibia : Report of

Three Cases with Postoperative Malunion

Akiko Nomura, M. D,, et al.
Department of Orthopedic Surgery. National Rehabilitation Center for Disabled Children

Treatment for congenital deficiency of the tibia is decided according to the degree of tibial
dysplasia. foot deformity, and leg shortening. For patients with Jones Type 2 deficiencies,
tibiofibular osteosynthesis is commonly performed and is generally considered to achieve
satisfactory results. Here we report three cases with Jones Type 2 deficiencies which underwent
tibiofibular osteosynthesis and evaluate the reasons for nonunion. A single intramedullary
Kirschner wire was used in each case while excision of the fibula was done in two cases. The
postoperative period of casting differed in each case. In all three, the tibial anlage had a tendency to
shift anteriorly due to the normal knee extension function of Type 2 patients and further surgical
intervention was required. From these findings, we suggest maintaining rigid fixation both
internally and exteriorly. and promotion of bony union through excision of the fibula and bone

grafting to deliver the best results.
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Subacute Osteomyelitis in Children

Kazuharu Takikawa, M. D., et al.

Department of Pediatric Orthopedics. Shizuoka Children's Hospital

To review the treatiment for subacute osteomyelitis in children. we investigated six patients who
underwent initial treatment in our institute. They included three males and three females, The
mean age at the initial visit was 9 years. and the mean follow-up period was 3 years. We evaluated
chief complaint, the site. the region of the bone. the treatment method. any relapse. and so on.
Initially five patients presented pain, and one patient presented movement disturbance. The site
was the humerus in one patient, the femur in two patients. the tibia in two patients, and the
calcaneous in the other one patient. The region of the bone was from the epiphysis to the
metaphysis in three patients, the metaphysis in one patient. the diaphysis in one patient, and near
the apopliysis with the calcaneous in the other one patient. Four patients received biopsy and were
treated with curettage. Two of these then received continuous irrigation, and one patient received a
bone graft. Antibiotics were administered after surgery in these patients, One patient was treated
with the antibiotics after the biopsy. Another one patient was treated with oral antibiotics alone.
Five patients were healed after the initial treatment. but the other one patient with one year and
one month until the initial treatment had a relapse.
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Delayed Diagnosis in Developmental Dysplasia of the Hip in the past 10 years :

Problems in the Current Hip Screening System in Japan

Tadao Nomura, M. D., et al.
Department of Pediatric Orthopedic Surgery. Toyama-ken Koshi Rehabilitation Hospital

We have reviewed all cases of the delayed diagnosis involving developmental dysplasia of the hip
(DDII), to improve the modality of the hip screening system in Japan. Eighty-nine subjects (94
hips) who had been diagnosed as having DDII have been treated in the past ten years. Twenty
subjects involving (21 hips) diagnosed at 6-months old or older were classified as delayed diagnosis,
and 69 subjects (73 hips) diagnosed younger than 6 months were classified as early diagnosis.
Twenty percent of the delayed group were male (cf. 13% in the early group). All 10 subjects with a
family history were in the early group. The final reduction method employed for the delayed group
was the Pavlik harness method in 2 hips/10% (cf. 35 hips/48% in the early group). manual
reduction in 3 hips/14% (cf. 5 hips/7%). OHT method in 4 hips/19% (cf. 14 hips/19%). and open
reduction in 10 hips/48% (cf. 18 hips/25%). The diagnosis tended to be delayed in male infants or
infants without a family history. Once missed, it would not be noticed until the infant tried to start
walking, when the open reduction would more likely be necessary at a higher therapeutic cost. The

screening system for DDH in Japan should be improved.
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Late Diagnosed Developmental Dysplasia of the Hip in
Children at 1 Year or Older

Eigo Ota, M. D., et al.
Shiga Medical Center for Children

The treatment of the developmental dysplasia of the hip(DDH)in children at 1 year old or older
is still controversial. We reviewed 18 patients treated with the flexion abduction continuous
traction (FACT) therapy, from 1995 to 2004. The mean age at presentation of DDH was 23 months
(range 13-44). All hips were successfully reduced without open reduction. No avascular necrosis
was observed with the treatment. Initially. unilateral DD} was reduced by FACT with skin
traction, and the mean traction period was 53.7 days. After FACT with skeletal traction was
devised, the mean traction period was reduced to 25.0 days. All hip joints maintained concentric
reduction, and no open reduction surgery was performed. The improvement in the acetabular
dysplasia after the reduction was still poor. 15 of 16 hips followed until older than 5 years of age.
required the Salter pelvic osteotomy for residual acetabular dysplasia. In view of the high reduction
rate. the low complication risk and the reduced traction period. FACT with skeletal traction is
highly recommended for DDH in children between 1 year and 3 years old.
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Gait Analysis in Children with Innerwedge Insoles

Hidenori Urade, M. D.. et al.

Department of Orthopaedics, Gracluate School of Medical Science,

Kyoto Prefectual University of Meclicine

An inner wedge insole has been reported to be useful with toe-in gait for a child with to prevent
falling down easily. However, the optimal contour of the insole has not yet been clarified. The aim of
thisstucly was to investigate the influence on gait of normal children with different types of insole ;
no insole, arch support, arch support and 5 mm inner wedge and arch support and 10 mm inner
wedge. A Gait analysis system was utilized. Each child walked freely three times along the system
track. The range of the foot progression angle. any foot deviation and any trunk shift during the
standing phase analyzed. The higher the height of insole, then the wider was the trunk swing. The
range of the foot progression angle and foot deviation during the standing phase significantly
decreased in those children with an insole of arch support and 5 mm inner wedge. The insertion of
an inner wedge insole made the foot more stable but the trunk becamie less stable. An insole with 5
mm inner wedge was concluded to be the best insole. This insole may be most effective for a child
with toe-in gait who can compensate for the trunk swing at the hip joint. pelvis and spine.
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Avascular Necrosis of the Femoral Head Following Femoral Varus Derota-
tional Osteotomy in Children with Spastic Palsy

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

We have reviewed 52 consecutive cases of spastic palsy in children which underwent a total of
100 operations of intertrochanteric femoral varus derotational osteotomy (VDO). The aims of this
study were to determine the incidence of avascular necrosis of the femoral head following VDO, and
report the radiographic features. The mean age at operation was 7.9 years(with range from 4.9
years to 12.8 years). According to the Gross Motor Function Classification System, there was one
child at Level I, seven at Level II, seventeen at Level I, seventeen at Level IV, and ten at Level
V. The osteotomy was fixed by a hip plate, and a hip abduction cast was applied for three weeks
postoperatively.

The incidence of avascular necrosis of the femoral head was 4% (4/100 hips). The lateral half of
the femoral epiphysis was involved in all these four hips. Fragmentation in the epiphysis was still
seen at between five months and ten months after VDO, and new bone formation was seen at about
14 months after VDO. The four hips with avascular necrosis of the femoral head were treated
conservatively and the final results were satisfactory on radiographs.

osteotomy with od without acetabuloplasty for
unstable hips in cerebral palsy. ] Pediatr
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Matsuo T : CEREBRAL PALSY : Spasticity-
control and Orthopaedics—An introduction to
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Spastic Equinus Deformity in Ambulatory Cerebral
Palsy Infants Treated Surgically

Kei Shibuya, M. D., et al.

Minamitama Orthopaedic Hospital

We have reviewed 27 feet, in 18 children with spastic equinus deformity in cerebral palsy.
Thirteen patients (22 feet) were diagnosed as having spastic diplegia. and the other 5 patients(5
feet) as having spastic hemiplegia. Combined flexors release was conducted according to the
concept of orthopaedic selective spasticity-control surgery (OSSCS) with or without concomitant
Achilles'tendon lengthening. Other procedures included sliding lengthening in the flexor hallucis
longus and in the flexor digitorum longus, intramuscular lengthening in the peroneus longus and in
the tibialis posterior, and gastrocnemius aponeurotic lengthening. Their mean age at the time of
operation was 9 years and 8 months(with age range from 5 years to 17 years). The mean follow-
up period was 11 months (with range from 4 months to 1 year and 6 months). We used the range of
motion (DKE, DKF) and the dynamic gait pattern for evaluation. DKE improved from —27° to —3°,
on average, and the DKF from —12° to 8°. The dynamic gait pattern was significantly improved
postoperatively, 3 feet showed genu recurvatum, and one showed recurrence of equinus. We
concluded that OSSCS for the foot deformity was beneficial for children who have a spastic equinus
deformity secondary to cerebral palsy.
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Seasonal Variation in Developmental Dysplasia of the Hip

Hiroyuki Kataoka, M. D., et al.
Department of Orthopaedic Surgery. Medical Center for Children. Shiga

We have reviewed the epidemiologic data including sex. laterality, type of dislocation, month of
birth and family history in all 270 babies (278 joints) with developmental dysplasia of the hip. born in
Shiga prefecture between 1999 and 2005. The male/female ratio was 1/8.6, and the majority
showed left-side dominance. The more dominant of the left, then the severer was the degree of
dislocation. 8 babies (3.0%) had bilateral dislocations. 89 babies (33.0%) had a definite positive
family history. The type of dislocation according to Suzuki's classification was type A (subluxation)
in 196 joints. type B (dislocation)in 65, and type C(dislocated completely)in 17.

Remarkably. the distribution of the month of birth showed a peak of 44 cases (16.3%) in
December, and a minimum of 4 in June. Although the distribution of birth by month showed a
distinct peak in December. the distribution over the years was almost constant.
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% 2. Results of Triple Arthorodesis in Charcot-Marie-Tooth
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Surgical Management of the Foot Deformities in Hereditary

Motor and Sensory Neuropathy

Atsushi Matsuo, M.D., et al.
Department of Orthopaedic Surgery, Kitakyushu Rehabilitation

Center for Children with Disability. Kitakyushu

From 1984 to 2005. 10 feet of 6 children with hereditary motor and sensory neuropathy were
treated surgically. The average age at the operation was 10.8 years old, and the average follow-up
period was 9.8 years. We selected the surgical procedure according to the distribution of muscle
weakness, the severity of foot deformities, and the patient's age. Seven feet were treated by a
combination of several methods for soft tissue release. Three feet were treated by triple
arthrodesis. The clinical results at the final follow-up as scored by Levitt's system were excellent in
3 cases, and good in 3 cases. The most common residual deformity was hindfoot varus. Recurrent
varus deformity was seen in one foot after combined soft tissue release. at the most recent follow-
up. No secondary operation was performed. Surgical management with early soft-tissue release

was useful for delaying bone surgery.
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Evaluation of Atlanto-Axial Rotatory Fixation Using CT with the Head
Forcefully Turned to the Opposite Side under Sedation

Hiroshi Tanaka, M. D., et al.
Department of Pediatric Orthopedics, Shizuoka Children’s Hospital

We have evaluated the efficacy of Atlanto-Axial Rotatory Fixation (AARF) using CT scans with
the head forcefully turned to the opposite side under sedation (forced-position CT). Four patients(2
boys and 2 girls) with a mean age of 5 years and 10 months underwent AARF and the results were
evaluated. We expressed cross-over(+)when the C1 midline crossed the C2 midline. and cross-
over(—)when the CI midline did not cross the C2 midline. The first forced-position CT was carried
out on the first visit, or after treatment with NSAIDs. muscle relaxants and a collar had been
started. All patients were initially cross-over (=), at the first examination. Halter traction or
manual reduction under general anesthesia was chosen, according to the condition of each
individual. Three patients achieved cross-over(+)with an improvement in the range of rotation,
and no rebound has occurred. We concluded that forced-position CT was a useful way of evaluating

the effectiveness of treatment for AARF.
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Orthopaedic Selective Spasticity-Control Surgery on the Hip in
Children with Cerebral Palsy

Keisuke Sakurakichi, M. D., et al.
Depertment of Orthopaedic Surgery, Kanazawa Disabled Children’s Hospital

This study evaluated the effects of orthopaedic selective spasticity—control surgery on the hip
without open reduction or osteotomy in children with cerebral palsy. We performed bilateral
selective muscle-release surgery using fractional or sliding lengthening on 100 hips of 50 children
who were under the age of 11 at the time of operation. The mean age of the patients at operation
was D years and 11 months. The mean follow-up period was 9 years and 10 months. Hip
subluxation was evaluated based on the migration perceniage on anteropoterior radiographs. At
the time of the final examination, 16 cases showed an increase, and 3 cases a decrease, in hip
function compared to the preoperative function. Hip subluxation had improved in 41 cases, but was
exacerbated in 9 cases. Only 1 in 4 cases of hip dislocation achieved a normal migration percentage
under 30%. Orthopaedic selective spasticity—-control surgery without open reduction or osteotomy
was effective for improving subluxation and preventing dislocation of the hip ; however, open
reduction or osteotomy is necessary for reducing dislocation and preventing re-dislocation.
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Orthopaedic Selective Spasticity-Control Surgery for the

Shoulder and the Elbow in Spastic Palsy

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

We have reviewed 60 patients with spastic palsy between 1985 and 2005. Sixty patients (99
joints) underwent orthopaedic selective spasticity-control surgery(OSSCS)for the shoulder and/or
the elbow. The mean age at operation was 21 years(with range from 5 years to 70 years). The
mean follow-up was 3 years and 11lmonths(with range from 1 month to 13 years and 9 months).
Thirteen of 14 patients who had shoulder or elbow pain before the operation achieved reduced pain.
Regardless of the type and the gross motor function classification system level, OSSCS for the
shoulder and the elbow improved fine control of the arm in approaching the hand to objects, and it
improved the body-supporting activity of the upper extremity.
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Open Dislocation of the Talus : A Case Report

Koji Ishii, M. D,, et al.

Odawara Municipal Hospital

Dislocation of the talus without involving a fracture is a rare injury. Here we report such a case of
open dislocation of the talus without fracture. A 13-year-old boy was hit by a truck. while riding his
bicycle. On admission. his left ankle was deformed, and two lacerated wounds around the lateral
malleolus were seen. The talocrural articular surface of the talus was exposed in one wound. Using
radiography, open dislocation of the talus was diagnosed, and an emergency operation was
performed. After washing and debridement. the talus was reduced, and the anterior capsule of the
ankle and ligament were sutured. After the operation. the ankle was fixed by a cast. At four weeks
later, a full range of motion exercise of the ankle and partial-weight bearing were permitted. At six
weeks later. full-weight bearing was started. At four months after the injury, magnetic resonance
imaging of the ankle showed normal findings with no avascular necrosis and no infection. At six
months, stress examination showed no instability in the ankle joint. The plantar flexion was 45°,
and the dorsiflexion was 5°. His gait was normal with no limping and no ankle pain. Follow-up is
planned with special attention to any bone growth disturbance, avascular necrosis. on arthropathy.
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The Growing Rod Technique for Congenital Scoliosis in

Cleidocranial Dysplasia : A Single Case Report

Shinichi Inoue, M. D., et al.
Department of Orthopaedic Surgery, National Hospital Organization Kobe Medical Center

We performed limited posterior fusion using the growing rod technique for congenital scoliosis in
a patient with cleidocranial dysplasia. Very small lamina with spina bifida was recognized in the
upper thoracic spine, and so we performed bone grafting to that region to establish a stable
foundation before correction. The two-stage operation that involving a suitably strong anchor
achieved bony union and correction, and is proposed as the treatment of first choice for

osteochondrodysplasia with bone fragility.
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Clubfoot Associated with Cornelia de Lange Syndrome : A Case Report

Mikio Terahara, M. D., et al.
Department of Orthopaedic Surgery. Shinkoen Handicapped Children's Hospital

Cornelia de Lange Syndrome (CDLS)is a disorder of unknown cause that is recognized on the
basis of a characteristic face in association with growth retardation, mental retardation, short
stature and, limbs anomalies. Here. we report the case of a 12-year-old girl. She was born at 38
weeks gestation at 1.7 kg. and diagnosed then with CDLS. Her major orthopedic problem was
clubfoot. Conservative treatment and tenclon lengthening were unsuccessful. We then performed
triple arthrodesis for the clubfoot deformity in the right foot. and she achieved plantigrade foot and
stable walking. Surgical intervention for musculoskeletal anomalies in patients with CDLS should
be considered in selected cases, when a clear benefit in function can be expected.

121



/435 (] Jpn Ped Orthop Ass) 17(1) : 122-126, 2008,

N B D BRI A7

S S &

B B LbecibL 2NNk 60 AEG] 74 MOZ G2 HE L 7. WIS Hh RESIKF A5 >
FAEL 72D D13 36 IF(49%) IC T & T, —TH S A% 37  THAE L 728 Nk&IE, 38 I
(B1%) I Loz, #EGOZEMIENE > E D L AaLGE IS, MRLOEIr L BRI mIEICk S

B3, GEFEEHWIN L - 2 & Tl His I n g

HiTbH 5.

TN CIEMA S Ao e F | OZIGHEIE DS e WISADH 2 L 2B VT, EEIECBHITRE
THBH, BEEBEAELTL, BEWHETIZEAERIN T3, B XA LIGEICE, BINEERA

5, 2N CHEEERBZEAICES—REEL, 1

iELsIC

IRF AR v I BE B 2 sk L ARA 75 g D 151 )y 3t
L ik a2 i BERaaE c ks A 3 2 0fETH D,
MROMGE L THE LSBT 258 TH S,
ZGHEIR X D “pulled elbow syndrome” & & I
Tw3, L2LEEORE»S, W »ickEs| &
FUCIE L 7S D 72 WIEBIDS IR IC % T B IS
ROz, 2 2 CHRY T o B DGR %
AR, BMIZBES RO OICEETRE Z L3
», FLTEEKICODOWTEZEL-OTHRET 5.

X &

N ECBE 3EMICKRER L 2 INNEE I 60 i
W, 74IFChH b, FHIE42»A~9KCEE 2.7
%), WF27Hl, 351, LT 3341, 390, £ 29
), FEA5HITdH o, 2~3HMOLKRTHEIZE »
iy Asds o 7= (K 1), FEAEMBIELIE 1 FENNIC 20 i
figgcdhh, AT 26BE T, MatiToTw

21

16

F5

0 2 3 4 5 6 7 8 9 &

1. AEESY] & BUDRE B9 415 (n =74 )
35k, 2%, 1mEDNEICZE  FhE L T 5,

BIHEICIER B &, —RBAEETIEZA RIS
e, FEAERENL T o "ROMEMH IC% <
(H2), YHZZ»BRAZZHELAETH T,

BERIFE 0 12 B, 26 N2 802, 17% TdH -
7. 2[IH, 3EBEOFEDSRMD L DI 6 6, K
DL D6 BlE, BEMICEILRS, FA%
GHIETORGIBEFEDIE > & D LA WIEFIDS 14

Key words : pulled elbow syndrome. derangement of the elbow (JPJIff), mechanism of injury (Z##iix), reduction

technique (#4181 %)

EHRSE ¢+ T 870-0818 KR/iliHrAR N 2-3-13 WRAKIEE 2 V= v 7 RLH— 3% (097)546-8080

28 FK19F 6 H7H

122



fEBIR

16
14
P
L3 Fi SH-®
(8-12K) (12-17%) (17-24%)

& 2. FEAEIFXI D 53476 (n=37)

M, 54% EHEICE LD T3 , BB
(AR EOFERDEE L T B E IS
DIEFEE IR D & s dp o7,
R LB 6T, 2D WIRBEIMEL 2 6, /N
BB, a3 BT dH -7, £ 3BT, I
PETEGIIRIETICKEL 2L DTHo 7%,

2t

ZEMIEEZRRTHRD L, WohhFENLD
HLDIE 36N 49%) DA TH D, b 38 1F(51%)
VW AEIAEA RS | D ZGREIE TR S e o 7z,
FEG|IMEFIE - E D L R WIERDOZEHIRIE, Bk
f#l, HEST7TIHERDLE L, XROTEERDZL T
RIET 28608400, LERCEShLD, Biin
T L7 GAaM3IplEs. ZObTACHIR
h, RS, BE, E L, WoAEY, F
HxMrnd, F2iks, MFrBENTH 7%

TV ChETKHIMFEL TC0DE, BLORE
BlnE LTY XN 2 ) v RIGHEDTESIR, &2
WIFE T JEREZEPICZNEN IHIRIEL T3
(£1).

pi- R

Y CIFEE AR BT U % fHE T L A& e )3
S, Nikiz B L ookEithd 2 TEohE, T
e, 162 I Z2ERVTRYI L Tw 3 (X 3-a
b, ). BEUCKRML ZAEGIL, 478, RT, 9
ZIRFIMEIC CH MIAEIC COBETE T, o —
FHEEE 1 HITW, BHPREREZITO, K
o7z,

HRf), §R¥EL T 7
—fEICHEA T T 6
4
LBcES -, Eng: 3
A h z L ¢ 2
Wr2 L, RO FES 2
BitE LT 2
fuE 7 1
PY2AE LT o7t 1
T3
faF 3l CHimg LT & 4z
TV PELT
/)xﬂﬁ(&%f) L TwT
7/ LT LT
PFlU:] 4
ERHE
fEM 1 22k, IR TRO

HEHEATOHTEFZO2E N, D> THE
FRUDPEI R VDT DAY =y 2
Z Ll TINDBIETNnTws, Lubin, ¥

LT, EHEDO X BMEICTHRERL &
Ebh, WHELUFLTL6o7. LHLZORK
LA D 72 BB L 72, AR AL T e
g, koL, MR L) ET 5L
Do THDE s, [FINEIC TREESMAS N
7o, 10 FHOBER:, @S TS 2 & &2

SER) 2(FA & 2> e 5 IBEIT A3 7 WhER) < 4 7], &
B, "Xy RTILElEATHT, ENERFEN:
LAkt ZNL DL T EEE#I» S X
Vo BHKBEL 2. A ERGEENMI T TEL, W
JEfIZ A, BISFL XD &5 LiEdio TlD
ZH kL, XBMRL i%‘%’r“é’t;( flb D 45535
ZIZ iz, EIRNEICCEERAEEZIT) &, N
%%%Mu&@acMmLf 10 77 B2 IS Bl
2L, EBZEL MABTREE 25Tl ﬂ7®

ER3:3m, B 0ecmDEIDY 7705
fRiE L 7. KEINCHEY E23h D, EFEdENT
kv, FERRICT X MREL2TH)I LR
""" Wi, ECICHBRRZTTLYy, Zo% Y
D35 - B HREE L7z, AINBI, FRIAILA

123



o

oo
s¥]
o

X
w

a  MiFHIEF—HDFT(ZDY
fiigoy I —HoEMFE(Z
DIGEEHTF) DEHE & BEE W
ICYT3,
b @ W < D INBIEIZ TR L T

BHALEIATHR
D%wkmm M4k Loy
¢ [AIRRIC RBHE CHEF R M
Lidte k¥ 5 &, BES
ERHRICEL 2. BIRER
NS DS, 2~3 LT 5 &
Hogh s8I 2D, 104
BOBEETIZ N HFAL %L
T, NANALZLTRE-> TV
(. ThbbE |, BEYEF
MAfE L 2> TEY, BE
NEZERBERLTVS

B 4. GEBI2: 458 KR
LA TTBLT, EIN R B
t. LB MAfI T EL,
T2 LD 5,
b BRI TEEL 7%

AENcEHICko
[l &9 &

10 A #eilcid, LB

R 5.

FEG 4 0 9k, LR

EFMLT, INAE L, Bzl

ot BHKEEL . INDIHEE

BERG iz, ailsielALc: cBha 2 9
Elzw, IFNEEESE->TRET
3L, BEEEMAIL, 20EED

SRR, s kHilko
%,

Do TE 2w, N, FREMIO X BITRICT
IR D o, NAEZ B, [BISNECTEE
Bl e ils s EBEERMAIL 72, SHEBEFEOD
IENE, FEHMI358 > Tuw7aas, INIREIZIBRE L <
W7,
FER4:97%, LW, E7/72MoTHTEFy
BEOLTC, BHofmAaL &Lk, Bokw
7oz, EHEKEEL 2. AikEINALIC T LK% 8)

I, JERSIZEAERCIMS), X HATA
WWTOREZEDT, 9L FMmE S, A

BEAfEo CBILT 2 &, BEEMALE.. 2
DEZRP SRR, s L Hiiikor,

124

z =5

INTIEE & 1%, WRREN T D — DS TS~ L
IERERRN IR L 7R BE T db 2 3, NIE % H o
fREITR % 572 Ein &, FESNIC & b R
e < BRI A U X, SRR SRS T
Wi T2 L, D wICIZiBER I iRE T 2 2 &
ZHE LY. —/5 Salter bRRIAEE - - ER X
h, EINTEGT 2 &R A RERTZ L < ks
MEINAAT 225, ZHUIEAITIRE 5%
WV ERRTWL BT LA LI R Tl w1 o
DORYFTHTRC TR, BTN & D IHE D iz
DROSNT, RN DML T2 L 13E
zu<@h%§;£w@wa%m il 4% % X
o Rockwood @ 7 ¥ A M2, AREH & [H
U<, %8ﬁ WFDOEMCE  FET B Ll
ENTWVE, ZHud—MICHME PSS w0,
MW E-S BROEFENG-RONDE 2 DS
(bbbt EZoND.

BOES, 97HIh, FE5loRe Nk &)

50 51 (52% ) T &



D, flud, &6z, 72 & MR LS BT
ot ERELT0E, AREFTOHWIS s
ST D &b BREBIE DT 49% 12T F T, ol X
N7c L VIAFRER R LEEIIEREINP T
EDBW LORE L 2 5. A% 74 1, 6
(8%) M HIZETIHNBEDZKIDS DV Tish o
72, FNEADINMEG L DERIHHEEL WISBE N H
2% Thbtb EMEE AT, EhESEE T
Bt BT 72 &1 6~25% O SAFE TABAME 1T
DAL, FHREVTFITHRAGTITOREL L%
VIR TH B, WA HIUE, ENANEEEL
2, REMETTOBE CEIEADLLS ko

Mz CcEIOHEEMIZ - ZH T, HETD X
MRIT R CRE DI 2L EE T, NI § 24
FREENRIT 0G0 TERINZH¢ I 52154
VI e H DB GRFEEZIN.

BRI ER & O MBS 2 il L >l o4
T2k E, TR L 220N L THT < [N A
Hp, HEEFIEZBEMLCED, T4NHTT72
N (97%) 12HiBh L T2 (1K 3). 1B &I stik
THEINETHEETE ar o7, BHEAYT
DH5H, 1By —RMEL T, HEEETS LM
WLl s, YHEERKTH 1 HREL T,
—EEDREE G THERBEZTAERDT 5
AREEDSE ., BPRHKEEL TH 6 ) Z EDHE
BTH5,

Eat.)

1) [N PIBEAE (5 O 32 (G His % FR AL L 7.

2) 604EGN, 74IND I B, B16 e GBS
HOTHIMEL72DDIE 36 M%) Icd&ET, —
JA S 22 B GBI T D370 < THAE L 7 IR LS,
38 N (51%) 1 Lo 7z,

3) BENOZEEIESIZ-E D LAaknEE

BAGHIRI) L 72 2 L TEBRZWD R EN LA
H5.

4) INHBETIEM S 72 S| D ZGHIRA 2
BEMH B I L ERIEICE VLT, FEHECZHT
RETH5.

5) ML L LT, Bk 2 BERATIE
EAEBIILTEY, HRTEL HETHS.

X #k

1) R — /NBIS A E oW, BH/ANESG
14 0 150-153, 2005.

2) JELmfd, At NRO EROIME ;5 A
g & g S B E TR, BEEE Y
26 1 590-592, 2002.

3) UEATILZ RS, ANRNEE 330 790-791,
2005.

4) HHWIACE @ JEBRMIN Derangement fFR, [1%%
&5 14:97-144, 1929.

5) Salter BS. Zaltz C : Anatomic investigations of
the mechanism of injury and pathologic anato-
my of “pulled elbow”. Clin Orthop 77 : 134-
143, 1971.

6) MEIIATE, MBS - AN 97 Bl Z 5H
i &M PERRE SRS 48 1 707-708, 2005,

125



126

Pulled Elbow Syndrome : Clinical Study on the Injury

—Mechanism and the Reduction Technique—

Kuniichi Aso, M. D.
Aso Orthopaedic Clinic

We have reviewed 60 cases of pulled elbow syndrome, involving 74 elbows, to investigate the
mechanisms for the injury. Pulled elbow syndrome was caused by a pulling force in 36 elbows
(49%) and by a non-pulling force in the other 38 elbows (51%). The cause in these 36 elbows
included fall, turning around, jumping, hitting, crawling, swinging the hand, tapping the hand, and
so on. These findings serve to remind us that pulled elbow syndrome is not always caused by a
pulling force.

As the reduction technique, supination of the forearm with flexing the elbow joint was successful
in all cases except 1.
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Botulinum Toxin Injection for Lower Extremity in Childhood Cerebral Palsy

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

We treated cervical dystonia with botulinum toxin type A (BTA)from 2002. We report four
children in cerebral palsy treated with BTA to improve the gait posture. They were injected BTA
to the lower extremity. Three patients were spastic diplegia and one was spastic quadriplegia. Age
of injection were three to 12 years old. Injected muscles were hamstrings. rectus femoris and so on.
All patients were injected once, and total dose of BTA was 100 units of Botox® After injection. the
range of motion of the lower joint expanded and the separated motion became easy, so the gait
posture improved in all patients. In two patients, evaluated by GMEFM score, the rise of score was
accepted. The effective duration continued for two to 12 weeks. BTA injection to the lower
extremity reduce the spasticity locally, and improve walking ability.

130



H/h&£2k (] Jpn Ped Orthop Ass) 17(1) : 131-135. 2008.

REAIR T R O BRI B ElT 28

RS RlATITER

T E IRl

oo ofeE OB k-
R 11T ST RS I A1 ot
N SN

E B MBS RO/NRD S b, sk
, BRI £ o W], B RTR o BYEiEAR T 95 £ < 0 & Xk O FEAE E
, NEIROFRLE, FHEMOFEEALERERARDHEIC DWW TIHEL 7.

EEASER A%, B RER T B miE RSS2
BALHITNR W ¢ £ c oIl & FE D> & 232 £ Cc D W,

iAo
%ﬁ?ﬁ) H Xu/ i T@IU”

G R I E Tl IthifH’;J 32MTHo7,

SN7-DiFRE 6 MM TH - 7.
FREE DRI 1AM DS 7 oo 72, FERE DI,
IS O CHRASEIR T S, BIMIIERRAS 3 3

EonIEE Bbni,

iELsIC

WAE, oz 3/ B o BB IRBI A 22 o fsHH % 1E
%@W%F%@ﬁ%XW@FHTi&(,E%
BHR S MCEEFL TWw 2, Z0HT, 1K
IRAIHAR L 7212 b BB b 72 > THF KGR T

BIEEIR %2 29 2RER) %2 L1 LITREER L T & 7.
INETOREB ZMETL, ED &) LAEBNITREIR

HI % b BIEIRIRDSHE C DOV THEL 7.

&

2002 4F 1 H~2006 4F 10 A & ¢ Hftip: i
KoY EZZ LNRD Y b, BEEKRACH
FMERRASIH I % & CROBBIZE T & 72 30 {1 37 9
il (58 2 24 151 30 BA, 20 U2 6 1 7 BIE), 2~12(F

"R f

FECRAMINIR Y 9% £ CRen g

HIER ARY R XY e 2 ol
B HSFEREATIC R BRE I DS o 72 TR LL OB TH - 72,

SO ] 1
ISARAS B ER Y a5 A 5% R F o0 4 115 94t
m 5 7 &

TE 30 %37

B fE i D

TEFEREBIIZ 4 Bt 3
DX ) REH TSR R AN

B6.3DmEeNRE L, BLSEE, R,
TEHE L OSEERTOLTNLE TIICZ2

2bon) L, (N OEELSEE S, B
T ESIRN OEHG 7 & BB RO R %2580,
Higl X R iRm0 H A <, 2o, IEHE
A & A g AR, KTMR 72 & oo (LRI B8 28
RO\ b 0 % BGTEIRBIEIR & L Tilo 7z,

Ak

HFIEMAEIL75MHz DY 27 —70—7%
A CTIRBAETNT 52 & Setkim@ x g L, KBS
A o B Mg F coffEEEFhm L 2o, il
W&mMLTmeuL@#@%5%®fM%@
Wb zbns LY, WLk, PEINEIRASHE
T2 F T 1~2 BRI ERRE 2T o7,

Key words : ultrasonography (#3421,
EINIEES)

IR . T 020-8505 45 T+

=248 . FER19F6 H26 H

LRI TN AL 19-1

STERRFRIIB

transient synovitis of the hip (HAGTER I %), symptom disappearance (i

ALt &% (019)651-5111

131



® 1. WWHAEIR DO F5HEHIH] ® 2. BHALIKIEI D> © BIERIBNR I % ¢ D IR & BIATE %Eﬁ?i’ﬁ%‘*

W R A R O | ik FAEH o %L £ TOUE, BWEEREDFY, FEEEERD S - 71
1 6 R4
2 9 il I FAENE DY | 22 £ co Ty DfilERo | BEHEH 7
3 9 o) | L (%) WIRF** (H) Y9 (mm) P
4 5 0 14 5.6 4 3.6 4
5 5 1 6 7.3 3.5 2
6 1 2 5 5.8 5 3.9
é 1 6.0£3.1 3.9%4.8 3.6£0.9
3 5 7.4 3 3.4 4
4 3 5.3 3 37
5 1 12 1
6 3 8.0 4 3.7 3
7.4+3.0 3.4%25 3.6%1.1

FREARHIEL D & 2 & T IR
FUUSEERD, 2 MRILIN O R RRERER A H o2 b D

FEAED O RIKREIRDIH R T 5 £ TOWIM], K WRVH DO TRFER OV EMISEr» o7, L
KEIRIH s & it F G cRAMIEIRASH AT 2 » L, SEBIEAD 2 Te o, REIRH KD & B IR

TOHIM, FEREEH, FEiED © X2 F TOHIRM, IRiH&<FT3BRM L2832 L FHINDHFE
JERDOIREL, FEAERTDFE B RRERERD G s X DFEREEINT 2 LI TEL o7k,
OMRBIZHRAE L 72, ok, FAEFH, FhED» S FIED & X2 £ TOMRMIE 0~20(F3 3.7+
ZZ F COWR], MEIROREL, FEAERTD T8 420HTH-7-, ATFDOFHIE3.9x48H, B
BERO M DT, BRIKIERE Ko o HE MOFEE 3425 HTEMDERR O ish> o
G CREINE IR DS 2 £ TOWIRIAS 2 ] 72 (p<0.05) (£ 2).

DINDObH D LAT AT & 3BRM LD b D (L B i W iR 1 2.0~5.6 (*F# 3.6+1.0) mm T
BRSOV, WMEEICENS I ERAEL Hoto. ABDOFIE3.6+20.9 mm, BHRDFY
7=, 123.6x1.1mm T, BEDOELERDL» >/ (p

— <0.05) (£ 2).

FEAEDRT, 2 AMILANIC 38°C UL L D7 B EE
FEIED & ERREIRH K & T OWIRENE 1~8 38 (1 REIRDH>7-bDIE 16 HiTH > (£2). W

¥93.2+1.98)Th-o7 (£ 1). 37 B 24 H FUx A BETI 25 Blfith 7 AT (28%), B RETIE
fili (65%) TIXFAED & 3B LANIC IRARREIRD3TH R 12 (3 9 BT (75%) T, BIDEZZ2F &7 (p<
L7, 0.05). Tbb, MKRERIERL 7% b BIE

FEAKEIRIE o, 8 B IR < B IR D 3588 JEiRAS R < fEv 7= B LI FEAE AT FE 2L - KB AEIR
SN WIRIE 0~68 (FH1.8+1.78)TH 7 D& o TAER DI > 7z
(£ 2). WARREIREIH 2 BRI BIfIE IR EEASRESK & E R |- o BEMEIR S % L 7-
HARL 7o A BEIE 25 BRI (68 %), RAREIRIE K2, SN PO BRI IR B 28 % F80E L 7o b D &
BEiNENRAS KT 2 £ ¢ 3 BB Lod -7 B PHGIE T2 L, 25T 2013 4BEiTH -7 (£

T3 12881 (32%)TH - 7=, 3). T b 3N FIERTIC TR B REIR DS
FERERFAF il 2~12 (49 6.3+3.0) K ThH - Hot: THRU LOBRTH -7,

7o, AMDO¥HI36.0x3. 1%, BEOYEEIZT7 .4
3.0 CHEBDOELER D7 (p<0.05) (£ 2).
Tibb, EIRERD S FEEIEIRERE cofb EM 1:6m%, BE. AIHO#E» S T B % 3

132

ERIHE



F 3. {5

X 1. %16, BIR
IR HLAL X AR, B TR
Bt D EAEZ RO

WA X B, B SRR
Bigfeid 4 & D ADS ] mm =,

okt Erlo o7 (K1), HEBEb%:T
VR L L TR 4 mm DB ENRE R o 7

FEhERR 2 BCHIAAEIR, BIMINER & bR L%
(14 °2).

fEM 2: 9%, B, 5 Hiliia & N % i
ZB7.OFP L. A 1BARMICEEIC K %
RBCEHEDFEBDH Y, YRS D BT LK
D3 oo, WK DR X G B BRI
WEEEEA LD LA Imm Bho7(K3). #HE
TR C A LEE LAY 3 mm o) B e &
Rt BEIZF 10 DTHiEL, HHtkMEE 2%
DISIARARIE T % 4 M Tnid U/, BIMiNE el

Bt 7T L (M 4),

z =5

FARME IR PR E 28 13 —AR I 2 BRLANICTEIE T %

eﬂ%
c|d
B 4. fEH 2 0 g
a - Yl BAiMIRZ R0 3

b : WEH 15@. 41 373 T 0 R, L
TWLBIEELT WS
c Wtk 4M. BIIIEARDSHRAE L

LA R [FFIRE
Rl PR | DUSRIRION | L DO
- GE)** o GA)**
4 F - 1 + 0
M + 4 = 2
11 M + 6 - 0
M + 5 - 2
*HAET, 2 I LLIAN 0 F A IR E R O 47 ik
AR R e & BER W e & T o I
a
b
¢ bE 3.
FEGI2 0 9%, YU
4= 2.
JiH 1 o RS R
a (W, (MR 2 R B
b ¥Rt 1 M. f%ﬁ*mlmét;tlti
WL TwBEMELT
3,
¢ WIReHR 2 M. BEMNRIE
HELTw3
ZB1-0%H Uiz, FIENNC IR G R 4
Mo to, WZINO AL X BRI UHBE N

T3,
d w2t 7, BIMINTRASIEA L
T3,

EVbTE D, 258D FGE LT O EF I
Wifg 1o, PHEiIMRD SRS & N 5il2sdh 2 2 L Hs
Wi Tw" RS, HARTEIR O WS PK
M®wmﬁaenfgaxWﬁum%. B Jifi
llimm.,&) %nam Bhsd h Y, fERD L HICH
TEADIR & BT CLRE R T 2 &, BRAFL
’Cm%tﬁ]ﬁr@&ﬁb UNIEL, RPN SR 2 B
BZOWHBIEEMT MG b H B,
A e 13 £ 8 o0 B i s > T RY
W, FERED S 3B DL -SRI o7z 12 1
DHL, BEIIRCTEADIA S N L DL 7

133



£ 4. Tx DHMERBIET AR T E

A FEEh
BT LLEnSEG Y AbE, MR
BCLLLDFERZ L ki

B. &% 5o B iR (i & D7)
5mm BALE PafiitE R, 4ekh, Sefi
3mm LAl 5 mm Kt &LH, R

3 mm ki B - BRI CED) - (RF AR
C. %, DBafiiay Dk
Sl S| ABE, /riEES], NSAIDs # 5

LRI, ATROWEE R
Poffize U, BYETATERIRIESS  Aef7aral

* ZIH CABED BoHPLERED R 2B E I3 LEOR VW i %
BN B

8 T D PTG A3 5 5, ERATME IR BT 2 D E
FOHB LD 3B, TLAX—MEEDHD Y
DMBIPITH 7= LMEL T 5,

T 2 ORER) TIEEEAE IR 2 b B IR DS =

<, FEAEANIC FEEAVC BEIEIRDIFR & & 17 hE i3
ol EDRBINTH B,

¥ % & BATE I BIAN 28 0 1 & M IR b 2
ZIZLT, RADEIHIITHTEL, ShORFBE
26, FEEiERY R HEC & PRS2 ERNI
LT, WitlEx X hWEICT 22 6%, JEAT D
A FRIHRERAE 59 5 2 & cREiER N
ZEMTEL2O0MET 5 2 LS HBROFETH
5.

F 7o, FRFEEHE 4 B 3 BAfiAS 7 LA LT,
FAEACHMPRESH - kD, Z0k)
SREBITIEEFRE S ZFICE LT ARARBICHT
LIEWBBELEEZ TS,

134

FEH

1) FERREIRIE Jet% b 8 5 I % < B I IR A3
RO S IIAEBNIT DTG L 7=,

2) FRAEWHEWRHEVIEFI®, FRIEOR, 28
I AP FE BRSO R B RE AR D A & L 7 SEM C I IR
REIRIH AR O BFIEIRS R AR B2 Ndib % /-
&, BAIEIRIHRE S 0 2 FORBIg N B2 &
Ezohi,

3) FEDW, 2 AW AR R RERERD
H o2 TR EOREFTIEHFED RIAICE E,
BERHEE L APRVEEL SN,

4) HAtVEIRBIG 2 DG e 2 IRE T 5 LT
HEEMAREMNEEZ o ni:,

Xk

1) BAEAZE - BGrERREET 22 817 2 RIIBIEIIE
Moo, BIEERTEE 14 : 16-19, 2002.

2) Bickerstaff DR, Neal LM, Booth A] et al:
Ultrasound examination of the irritable hip. ]
Bone Joint Surg 72-B : 549-553, 1990.

3) Kallio P. Ryoppy S. Jéppinen S et al : Ultraso-
nography in hip disease in children. Acta
Orthop Scand 56 : 367-371, 1985.

4) Miralles M, Gonzalez G, Pulperio JR et al:
Sonography of the painful hip in children : 500
consecutive cases. AJR 152 579-582, 1989.

5) Terjesen T, Qsthus P : Ultrasound in the
diagnosis and follow-up of transient synovitis
of the hip. ] Pediatr Orthop 11 : 608-613, 1991.



Ultrasonography of the Transient Synovitis of the Hip
after the Symptom Disappeard

Yuka Kitagawa, M. D, et al.

Department of Orthopaedic Surgery. Iwate Medical University

Thirty-seven joints with transient synovitis in the hip of children were followed until the
disappearance in joint swelling on ultrasonogram.

We investigated and analysed any correlation among the interval until disappearance in the
clinical symptoms, the period until disappearance in joint swelling on ultrasonogram, the duration of
the swelling, age at onset, the level of swelling, and whether the patient had caught a cold before
onset.

The period until the disappearance in the clinical symptoms was three weeks or less on average.
Signs of swelling on ultrasonogram persisted for six weeks or less after the disappearance in clinical
symptoms. There was no correlation between the duration of swelling after the disappearance in
clinical symptoms, and the severity of swelling. or the interval until consultation.

There were 16 cases that had caught a cold, and many of these presented persistent swelling in
the joint for three weeks or more after the disappearance in the clinical symptoms.

There were four recurrent cases. Three of these four cases were boys aged seven years or more,
who had caught a common cold before the onset. It seems that an especially careful observation is
necessary in such cases.
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Outcome from a Woodward Operation for Treating
a Congenital High Scapula(Sprengel's Deformity)

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

We have reviewed ten cases of a congenital elevation in the scapula treated by the Woodward
procedure. The mean age at operation was 5 years and 7 months. The mean follow-up
operation was 4 years and 4 months. We perfomed clavicular morcellization osteotomy as
pretreatment in each case. The mean flexion angle of the shoulder was improved from 102 degrees
to 151 degrees, and the mean abduction angle was improved from 97 degrees to 145 degrees. We
also analysed the difference in the scapular elevation between the ipselateral and contralateral
sides. The mean difference in the superior scapula angle was improved from 26.1 mm to 9.4 mm.
and the mean difference in the glenoid inferior extremity improved from 18.2 mm to 10.7 mm. In
addition, we analysed the glenoid inclination angle in the ipselateral diseased side with respect to
the anteroposterior axis. The glenoid inclination angle with drop arm position was improved from-
18.5 degrees to-0.6 degrees, and the glenoid inclination angle with arm maximum abduction was
improved from 5.7 degrees to 26.1 degrees. When this operation was performed early at young
age. then the high scapula was improved in contracture, was lowered, and showed improved
abduction.
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Tuberculosis of Bone and Joints Indonesia Experience

Aryadi Kurniawan M. D, Paruhum Ulitua Siregar, M. D.

Pediatric Division, Orthopaedic Department. University of Indonesia

Abstract : Tuberculosis is one of the most ancient medical problems and still a threat for global

mankind. One to seven percent of patients with tuberculosis will have skeletal involvement, with

the spine, hip and knee as the most frequently involved site. Tuberculosis is not only a disease but

also a public health problem. Diagnosis can be established by positive clinical features, laboratory

results, imaging. histopathology, and culture and the polymerase chain reaction. The treatment

principles for bone and joint tuberculosis are to eradicate or arrest the disease ; correct the

deformities ; prevent complications ; treat the pain ; and rehabilitation.

Introduction

Tuberculosis (TB) has plagued humankind
since ancient times : there are reports of tubercu-
losis in mummies in Egypt dating from 3400 BC
and notes written in Sanskrit at sometime
between 1500 and 700 BC. TB is still a threat for
global mankind and affects one third of the
world's population'. Indonesia ranks as the 3
most affected country in the world, with 583000
new cases every year, with most of these
occurring during the productive ages (15-54
vears old)". One to seven percent of children
with tuberculosis will have skeletal
involvement® ; in order of decreasing frequency
involving the spine, hip, knee, foot, elbow, hand,
and shoulder. The first 30 years of life are the
most involved”.

In the most recent few decades, some devel-
oped countries have also recorded a resurgence
in skeletal tuberculosis associated with the
acquired immunodeficiency syndrome and the
recent increase in cross—country transportation.

The development of the active disease in persons

with latent infection is a continual threat for
tuberculosis transmission and outbreak. Lack in
expertise in identification and management have
shaped osteoarticular tuberculosis into a signifi-
cant challenge in developed countries.
Tuberculosis is not only a disease but also a
public health problem. Malnutrition, poor sanita-
tion, overcrowded population, drug resistance.
immunosuppresed status, and health care availa-
bility must be taken into account, if we want to
eliminate tuberculosis. The objective of this paper
is to present the management of osteoarticular
tuberculosis infection in Ciptomangunkusumo
General Hospital, Faculty of Medicine, University

of Indonesia.

I’athogenesism)g)”“3)

Osteoarticular tuberculosis is the secondary
focus of infection with hematogenous spread from
the viscera (lungs. kidney and lymph node)as the
primary focus. The cellular immune systems will
phagocyte the organism once it is deposited. The
monocytes will coalesce into the epiteloid cells

with the lymphocytes to form a ring around those
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Fig. L.

cells and to form a tubercle. The center of the
tubercle progresses into caseation. The local
inflammatory response answers the challenge by
producing exudation, liquefaction. swelling, and
abscess. It also induces the synthesis of chemical
mediators which act as a potent bone resorption

agent that eventually leads to bone destruction.
Diagnosis

Clinical Findings : The infection occurs mostly
during the 1st three decades of life with its
typical insidious onset. It is usually monoarticular
or single bone involvement, although a few cases
may have multiple lesions. The constitutional
symptoms are low-grade fever, anorexia, loss in
weight, anemia, and night perspiration. Local
symptoms include pain and tenderness. sinuses,
enlargement in regional lymph nodes, swelling/
effusion, restriction in joint motion, and the
possibility of some neurological deficit in cases of

spinal tuberculosis.
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Fig. 2.

Laboratory Findings : The usual features of
tuberculosis infection are anemia and lymphocy-
tosis. As a chronic inflammation, tuberculous
patient will have an increase in the C-reactive
level and in the erythrocyte sedimentation rate ;
however. we can not rely on this measurement
only. Al-Marri” reported 144 children with
tuberculosis,of whom 33% presented a normal
erythrocyte sedimentation rate. The increase in
C-reactive protein level is believed to be associat-
ed with abscess formation.

Intracutaneous injection of tuberculin will
produce a delayed antigen-antibody reaction
which may be used to detect tuberculosis
infection, judging from the size of the inflammato-
ry response. Interpretation of such antigen—
antibody reaction depends on the immune status
of the patient. history of BCG vaccination, and any
exposure to any tuberculosis organism.

Serologic measurement using ELISA to detect
specific antibody within blood is reported to have
60-80% sensitivity'”. In a tuberculous-endemic
population however, almost everybody is ex-
posed to tuberculosis, so this examination may
give a false-positive result and it can not
determine which patients still have an active
disease.

Identification using polymerase chain reaction
(PCR) is still under intense development. The
procedure includes denaturation, amplification

and identification of Mycobacterium tbc DNA.



The test yields a result quickly with a high level
of specificity. Development is continuing to
reduce the cost and to enable the test to be more
widely adopted in screening to identify which
patient is in the active stage of the disease.
Histopathology : Tuberculosis infection will in-
cite granulomatous inflammation which is quite
specific so that it can be used to help establish
diagnosis. The presence of tubercle formed by
epiteloid cells and lymphocyte with central
caseation provide the highest diagnostic value®?.
Microscopic Examination : Stains for acid-fast
bacilli are rapid and inexpensive, so these tests
may be used for screening ; however they may
produce false-negative results in inexperienced
hands. Acid-fast bacilli stain requires 10" bacilli
per milliliter of specimen to produce an accurate
result whereas a culture of Mycobacterium tbc
only requires 10° bacilli per milliliter of specimen
to produce a colony of Mycobacterium thc'.
Culture : Mycobacterium tbc grows only in
enriched medium containing serum (albumin)
base with the colonies firstly seen in the 2" or 4"
week. Culture is the gold standard of establishing
diagnosis of tuberculous infection. However, due
the prolonged-time required to get the result and
the frequentfalse-negative result, this test is
often not performed on orthopaedic patients.
Imaging : Even in this sophisticated, modern era
of medical technology the role of plain X-ray is
still undebatable in establishing the diagnosis of
osteoarticular tuberculosis. Even though there is
no specific radiographic features that are patho-
gnomonic for bone and joints tuberculosis, the
combination of clinical, laboratory and radio-
graphic findings is adequate to establish the
diagnosis of tuberculosis in most cases. Only in
special cases, further findings are required.

Common radiograph findings are regional

osteopenia, soft tissue swelling with minimum
periosteal reaction, narrowing in the joint space,
bone cysts adjacent to the joint, and subchondral
erosion.

Magnetic resonance imaging is especially
useful in spinal tuberculosis because it can reveal
any subligamentous spread in inflammation,
discriminate abscess from granulation tissue and
delineate the soft tissue mass from bony destruc-
tion. MRI gives features of heterogenous signal

intensity and a rim enhancement pattern.
Treatment

The principles of the management for osteoar-

ticular tuberculosis are

1. eradicate or arrest the disease
2. prevent or correct deformities
3. prevent complications

4. treat the pain

5. rehabilitation

Musculoskeletal tuberculosis is a medical
problem ; surgery is an adjunct to chemotherapy.
This kind of infection requires a long-term multi-
drug regimen of chemotherapy to which the
organism is susceptible and at least one of the
drugs must be bactericidal. Beware of drug side—
effects due to long-term administration. In the
first 4 months four drugs are administered,
followed then by Rifampisin and INH until 9-12
months. The fourth drug may be ethambutol or
streptomyecir.

The numbers in parentheses are maximal daily
dosages. The Isoniazide dosage must not exceed
10 mg/kg body-weight/day if it is combined with
rifampisin.

Classification : The classification suggested by
Tuli correlates the clinical and radiographic
findings with both the recommended treatment

and the expected outcome in patients with
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Fig. 4
Coxitis tuberculosa with re-
gional osteopenia, soft tissue

nia, joint destruction

swelling
i id 5-15 Table 1.
Ieoaigzige (300 mg) Daily dosages in antitubercu-
10-20 lous chemotherapy’ (mg/kg
Rifampisin (600 mg) body-weight/day).
15-40
Pyrazinamide 2 g)
15-25
Ethambutol (2.5 )
- 15-40
Streptomisin
(1g)

articular disease. Chemotherapy is recommended
for all patients with active disease. During the
early stages of the disease, the goal is to obtain or
maintain a normal or near normal range of
motion. Rest is important, and the joint should be
non-weightbearing. Range of motion exercises
(active and active-assisted) are started when
symptoms allow. Splinting helps to prevent
deformity, and traction or serial casting may be
used to restore or mmprove motion and/or
alignment before splinting or bracing

Tuberculous spondylitis : The spine is the most
frequently involved site in the musculoskeletal
system—involving in 50% of all skeletal

J9~I The involvement of a verte

tuberculosis
bral body and neural arch will produce transla-
tional instability which allows displacement. Such
displacement may compress the cord and eventu-

ally produce neurological problems. The clinical
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Fig. 5.
Gonitis tuberculosa
with regional osteope-

Fig. 6.
Tuberculous arthritis
of the cuneiforme
pedis

features are truncal rigidity, muscle spasm and
pain. Neurological deficit and vertebral deformity
may appear. Cold abscess produced by the
granulomatous inflamation could migrate in
various directions following gravitation, the
fascial plane on sheath.

Infection in the vertebra may begin on the
paradiscal, central, anterior, posterior appendicial
or posterior facet. The X-ray may feature a
paravertebral shadow suggesting a cold abscess,
loss of disc height, variable degrees of osseous
destruction with collapse of bone leading to
kyphotic deformity, often multiple bodies are
involved.

Chemotherapy is an effective treatment for
spinal tuberculosis (Medical Research Council).
However, gross kyphosis, neurological deficit and
delayed fusion are continuing problems. Multiple
vertebral body involvement and a high risk to
progressive kyphosis may require surgical inter-
vention.

Subroto®”" from the University of Indonesia
has developed a total treatment approach to
overcome the problems in tuberculous spondyli-
tis. Treatment is based on the problems found in
tuberculous spondylitis patients. The aim is to
attain healed infection, a stable painless spine.
without any unacceptable neurological deficit,

and no deformity—which enable the patient to



Table 2. Tuli Classification

The Natural History of Tuberculous Arthritis Progresses Through 5 Stages

Clinical findings

Radiological findings

Treatment

Anticipated outcome

Stage I 1. Soft tissue swelling 1. Soft tissue swelling 1. Chemotherapy Normal or minimal
(synovitis) 2. 75% motion pre- 2. Osteopenia 2. Rest residua
served 3. ROM exercise
‘ 4. Splinting
Stage 1 1. Soft tissue swelling 1. Soft tissue swelling 1. Chemotherapy 50-70% mobility
(early arthritis) 2. 25-50% loss in mo- ‘ 2. Marginal joint erosion | 2. Rest
tion 3. Narrowing joint space | 3. ROM exercise
4 . Splinting
‘ 5. Synovectomy
Stage Il 1. 75% loss in motion I- 1. Marginal erosion 1. Chemotherapy Stable, painless joint
(advanced arthri- 2. Cyst 2. Osteotomy after salvage with or
tis) 3. Significant loss in joint 3. Arthrodesis without motion
space 4 . Arthroplasty
i 4 . Joint destruction
Stage IV 1. 75% loss in motion = Joint destruction Chemotherapy | Stable painless joint
(advanced arthri- | 2. Subluxation or dis- 2. Osteotomy after salvage
location 3. Arthrodesis
4. Arthroplasty
Stage V Ankylosis Ankylosis 1. Chemotherapy | Stable, painless joint
(ankylosis) 2. Osteotomy
3. Arthrodesis
4. Arthroplasty

return to daily social life. In 1989-2000 there were
253 spinal tuberculous patients with one or more
of the following ; pain, infection, deformity, patho-
logic fracture, instability, and neurological deficit.
Treatments include anti-tuberculous drugs.
supportive treatment, bed rest, a body jacket,
abscess drainage, prevention and correction of
deformity.

Tuberculous Coxitis : Musculoskeletal tubercu-
losis can occur in either synovial form or osseous
form(intra and extra articular). The symptoms.
signs and radiologic features of the synovial
forms mimic other intra-articular diseases such
as transient synovitis, rheumatoid arthritis,
osteoarthritis and osteonecrosis.

Prognosis depends on how soon anti-tubercu-
lous drugs are instituted. In the first phase, early
chemotherapy and traction are performed to
ensure complete, uninterrupted rest to the
affected hip and to avoid pelvic obliquity.

Treatment in the second phase includes pain

relief, muscle spasm reduction, hip deformity
reduction or completely corrected. In the third
phase, the functional outcome is usually poor and
does not respond well to conservative treatment.
It usually requires bone and/or joint clearance
surgery.

Surgical intervention includes synovectomy
and debridement with excision of the hypertro-
phied synovium, removal of loose bodies, and
excision of the hypertrophied capsule, while the
articular cartilage should be retained as much as
possible. The salvage procedure includes proxi-
mal femoral osteotomy and excision arthroplasty.
Joint replacement is only performed after tuber-

culosis has healed for at least 2 years.
Tuberculous Gonitis

The majority of patients present synovial
involvement with or without bony erosion.
Prognosis depends on the extent of the disease

and on the adequacy of chemotherapy in the
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early stage. Operative intervention aims to drain
any abscess and to obtain synovial tissue for
biopsy. Synovectomy is rarely indicated at the
early stage. If the destruction is so severe, the
first aim of treatment is to control the infection
The function of the joint will be addressed
afterwards by performing total knee arthroplasty

after chemotherapeutic sterilization
Conclusion

1) Osteoarticular tuberculosis is still a prob
lem in developing countries and is predicted to
become a problem for developed countries.

2) Establishing diagnosis of osteoarticular
tuberculosis is a challenge. One should use any
available diagnostic measurement with meticu-
lous attention,

3) The diagnostic value of each tool differs
region by region based on the epidemiological
status of the tuberculous infection in the area.

4) The treatment and final outcome depend
on the stage of infection at the time treatment
commences.

5) Medical and surgical intervention should

be used to get optimal results.
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Fractures in the Medial Epicondyle in Children :
A Plea for Conservatism

Kevin Boon Leong LIM, James Hoi Po HUI, Arjandas MAHADEYV, Eng-Hin LEE

Department of Orthopaedic Surgery. KK Women's and Children’s Hospital. Singapore

Abstract : Introduction : Controversy still exists over conservative or surgical treatment for a
displaced medial epicondyle fracture. This study retrospectively reviews the prognoses after
conservative treatment using a cast immobilization, and the prognoses after surgery, according to
the degree of the fracture displacement in children.

Methods:112 consecutive cases of a medial humeral epicondyle fracture in children were studied.
The Patients were divided into three groups. Group 1 consisted of 84 patients with an isolated
medial epicondyle injury treated with cast immobilization. Group 2 consisted of 16 patients with
medial epicondyle fragments that were displaced more than 5 mm and treated with open reduction
and internal fixation. Group 3 consisted of 12 patients who had associated injuries such as elbow
dislocation and radial neck fracture. Cases were followed for a minimum of 9 months. At final
review, each patient underwent a clinical evaluation.

Results : The 84 patients in Group 1 were subdivided into Group 1 A and Group 1B.In Group 1 A,
there were 63 patients with less than 5 mm displacement ; 60 of them hacl good results and 3 had
fair results. In Group 1B ; there were 21 patients with 5 mm or more displacement ; 17 of them had
good results while the remaincler had fair or poor results. In Group 2, 13 of the 16 patients had good
results, and the others had fair or poor results. In Group 3. 7 of the 12 had good results. and the
others had fair and poor results.

Conclusion : There was no statistical difference in the outcomes of isolated medial epicondyle
fractures which had more than 5mm displacement whether it was treated surgically or
conservatively. Fractures that were associated with an elbow dislocation or other fracture tended
to have a poorer outcome. To achieve optimum clinical outcome, elforts should be focused on the
restoration of terminal elbow extension.

elbow can also result in a fracture in the medial

Introduction .
epicondyle.

Medial humeral epicondyle injury is much less
common than a supracondylar fracture or lateral
condyle fracture in the distal humerus. They
account for about 11% of all elbow injuries in
children. The medial epicondyle can be avulsed
directly from a valgus force to the elbow, or it can
be avulsed or fractured in an elbow dislocation. A

direct blow to the posteromedial aspect of the

The surgical management for a medial epicon-
dyle fracture is only absolutely indicated in two
clinical situations ; —the firstis for an incarcerat-
ed medial epicondyle fragment following an
elbow dislocation, and the second is a complete
lesion in the ulnar nerve® . Relative indications for
surgical reduction and fixation include a disloca-

tion in the apophysis (greater than 4 mm) in
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Group  Subgroup GOOD FAIR/POOR
1 A 60(95.2%) | 3(4.8%)
S B 17(81.0%) | 4(19.0%)
‘ *2 3(81.3%) | 308.7%)
3ﬂ7 7(8.3%)  5(41.7%)
TOTAL 97(86.6%)  15(13.4%)

children older than 5 years of age, with the need
for intervention increasing as the degree of
dislocation, age, and athletic activity -

The following are myths with regard to non-
operative treatment ; growth deformity, painful
non-union, weakened forearm flexors, and late
ulnar nerve symptoms. In the literature there are
studies that support both operative® as well as
non-operative” methods for a simple fracture in
the medial epicondyle

The purpose of this study was to assess the
treatment outcomes for both conservative and
operative treatments, as well as to review the
concept that the degree of displacement is a

principal factor in the management decision.
Method

We have retrospectively reviewed all pediatric
patients who sustained a medial epicondyle
fracture between January 1998 and December
2002. They were managed at either KK Women's
and Children's Hospital or the National Universi-
ty Hospital in Singapore. For analysis, they were
divided into 3 groups. Patients that were
managed conservatively were assigned to Group
1 ; within this group, Group 1 A consisted of
patients in whom the displacement of the
apophysis was less than 5mm and Group 1B
consisted of those with a displacement of 5 mm or
more. Group 2 consisted of those patients with a
displacement of 5 mm or more who were treated
operatively, and Group 3 consisted of those
patients that had a medial epicondyle fracture
associated with other injury.

In this study, ‘conservative treatment’ refers
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Total
63(100%)
21(100%)
16(100%)

12(100%)

112(100% )

Table 1.

When Group 1B was compared with Group 2 a
chi-squared test, the p value was greater than
0.05 demonstrating no significant difference
between the groups.

to cast immobilization for two to three weeks. All
patients who had ‘operative treatment’ under-
went reduction in the medial epicondyle frag-
ment and fixation with either K-wires or a single
cannulated screw.

At follow up, patient demographics, gender,
and the affected side were recorded. The
outcome was measured using the criteria descri-
bed by Farsetti”. The duration of follow up was

also recorded.
Results

A total of 120 patients were treated for a
fracture in the medial epicondyle in this period.
Six were lost from follow up, and two patients
were excluded because of late presentation (more
than one month after injury). Consequently, a
total of 112 patients were included in this
analysis.

The patients ranged from 3 to 16 years old
(mean of 10.7). 74 (66%) were male. The right
and left arms were equally affected. The duration
of follow up was 9-60 months(mean : 34.5).

The distribution of patients according to the
Groups 1, 2 and 3 was as follows.

The clinical outcome according to Farsetti's

criteria are summarized in Table 1.
Discussion

Our findings showed that there was some
consistency in the management for an isolated
medial humeral epicondyle fracture in those that
were displaced less than 5mm. In the group
where displacement was greater than 5 mm.

those who were conservatively managed formed



a slightly larger group than those who were
managed operatively. In the review of patient
records, there was no obvious reason why some
were treated conservatively and others opera-
tively : the surgeon’'s own preference based on
personal experience was the most likely factor. In
Singapore, many parents are still reluctant for
their child to undergo surgery unless they are
advised it was absolutely necessary, preferring
rather to explore non-operative options. With the
recent surge in enthusiasm in competitive sports,
the number of boys and girls aspiring to be
professional sportsmen and sportswomen is on
the rise, but this number is still quite small today.
In this series, we did not have a large group of
patients who were active sportspersons for
whom a more aggressive approach was taken.
The subjects who sustained associated injury
formed the smallest group, and the commonest
associated injuries were an elbow dislocation and
radial neck fracture.

On analysis of the results in Table 2, the
percentage of subjects with a good outcome
declines steadily from Group 1 to Group 3. From a
different perspective, the percentage of subjects
who had a fair or poor outcome rose from 4.8% in
Group 1 A (displacement<5mm), to about 20%
in Groups 1B and 2 (displacement>=5 mm). In
cases with an associated injury such as an elbow
dislocation or a radial neck fracture, the injury is
always of a higher energy level ; indeed more
than 40% of patients in Group 3 did not have a
good outcome. It thus follows that the energy
level (and hence severity) of the injury had a
direct bearing on clinical outcome. The more
severe the injury, then the greater the probabili-
ty of a poor outcome. The poor outcome in most
cases was limitation in terminal elbow extension.

An interesting comparison can be made

between Group 1B and Group2. In both these
groups, there was an isolated medial epicondyle
fracture that was displaced more than 5 mm. Our
results showed that there was no significant
difference between the groups. The case to treat
a significantly displaced (=5 mm) medial epicon-
dyle fracture should therefore be reconsidered.
The clinical outcome seemed to be more related
to injury than to management. We feel that this
fracture is firstly an avulsion injury in apophysis
similar to that in the anterior superior or inferior
iliac spine, and secondly, that it is extra-articular
and therefore does not require anatomical
fixation. Radiological changes following a medial
epicondyle fracture also did not show any
correlation to clinical outcome”.

We acknowledge that this study had several
limitations. Plain radiographs from which meas-
urements were made can be notoriously difficult
to obtain reliably in a fretful child with a painful,
swollen elbow. We cannot be entirely certain that
true antero-posterior X-rays had been taken in
each case. Measurements were performed by a
single reader from each participating hospital.
Intra-observer and inter-observer reliability
were not measured. Finally, because the number
of subjects in Group 3 was small, this group was
not subdivided into those treated conservatively

and those treated operatively.
Conclusion

In a medial humeral epicondyle fracture, the
severity of the injury has a direct bearing on the
clinical outcome : the higher the energy involved,
then the poorer the outcome.

In patients with a fracture involving a displace-
ment of 5 mm or more, this study found that
there was no significant difference in the outcome

between the group that was treated conserva-
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tively and the group that was treated operatively.

The management for a significantly displaced
medial humeral epicondyle fracture has always
been controversial. We wish to plead conserva-

tism here on the basis of our results.
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Treatment of Congenital Pseudoarthrosis with Intramedullary

Rod in Combination with either Vascularized
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Abstract - Congenital Pseudoarthrosis of Tibia (CPT)is a rare disease and difficult to treat. The
most accepted treatment methods is complete excision of disease tissue followed by either
intramedullary nail (IMN) with cancellous graft, vascularized fibular graft (VFG) or ilizarov bone
transport.

We review result of treating CPT with combination of IMN with either VFG or Ilizarov method.
Visualised fibular graft was used to bridge the gap of more than 4 centimeter (cm) following
resection of disease tissue whilst Ilizarov technique was applied when the gap was 4 cm or less. In
the VFG group, IMN was inserted after the fibula became hypertrophy to treat distal junctional
nonunion. However, in the llizarov group, IMN was inserted in the beginning of reconstruction.

There were 3 patients treated with VFG and 2 treated with llizarov method. All
patients had united tibia, with one awaiting intramedullary nailing. There were clinical evidence of
neurofibromatosis type I (NF1)in all patients. However. there was no evidence of neural tissue in
all excised specimen.

Combination of IMN fixation with VFG or Ilizarov as primary treatment of CPT is a safe

alternative treatment method to achieve union and prevent recurrent fracture.

Introduction

CPT is a rare problem and poses a challenge to
the treatment. It presents with varieties of
severity and has been treated at different age at
different centers. A true success of CPT treat-
ment can only be known by following the patients

until maturity?.

It is rather difficult to conclude which method
is the treatment of choice. The most accepted
treatment method is complete excision of disease
tissue followed by either intramedullary nail
(IMN) with cancellous bone graft, vascularised
fibular graft (VFG) or llizarov bone transport.
Despite apparently solid clinical and radiographi-

cal union recurrent fracture is common””"". We

Key words : congenital pseudoarthrosis. tibia, vascularised fibular graft, ilizarov. intramedullary nail
Address : Dr. A, Razak Sulaiman, Departinent of Orthopaedic, School of Medical Sciences. Universiti Sains Malaysia.
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Table 1

case | sex NF1 type Pre{‘/;ous Shortening | Age Tx Pl‘relz::;of Bone gap Recor?sifiction Further Tx result
P1 M Yes I\ No 2cm 3 nil 5.5cm VFG nail untited
P2 M  Yes v No 2cm 5 nil 10 cm VFG nail united
i Waiting for nail .
P3 M Yes \% Yes 6cm 11 nil 7cm VFG and lengtheing united
P4 M Yes v Yes 7 cm 8 nil 3.5cm Ilizarov + nail BG united
B5 Yes I\ No 3cm 3 3.5.cm Ilizarov + nail ‘ no united

NF1 : presence of Neurofibromatosis type 1. type * base on Crawford Classification. Shortening : leg length discrepancy at
presentation. VFG : vascularised fibular graft. Tx @ treatment

review our experiences of using Rush rod in
combination with either VFG or Ilizarov method
in treating CPT at Hospital Universiti Sains
Malaysia (USM).

Methods and surgical procedures

We retrospectively reviewed records and
radiograph of 5 patients with CPT treated in
HUSM since 1988 till 2005. The patient’s age, sex,
feature of NF1. type of CPT, surgical procedure,
tissue histopathological examination. complica-
tion, and union were reviewed.

Surgical procedures :

All patients underwent a complete resection of
diseased tissue composed of bone, periosteum and
fibrous tissue. A bony defect of 4 cm or less was
reconstructed using a combination of IMN and
Ilizarov bone transport. Reaming was done from
osteotomy site down to distal tibia, talus and
calcaneum. Rush nail was inserted from the heel,
calcaneum, talus, distal tibia passing through the
gap to the proximal tibia. Corticotomy was done
at the proximal tibia. In case 4 (Table 1), middle
segment of tibia was gradually transported down
to dock with the distal part. Once docking was
achieved, distraction was continued from proxi-
mal to corticotomy site to lengthen the leg. In
case 5(Table 1). the leg was shorten to produce a
primary docking. The distraction was done from
proximal tibia corticotomy to lengthen the leg. In

both cases, the ilizarov ring fixators were
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removed after the desired length was achieved,
and the legs were protected with long leg cast
until consolidation.

Patients with the skeletal defect of more than
4 cm were reconstructed using vascularised fibula
graft. The graft was stabilized by inserting its
both ends to medullary cavity of recipient bone
and transfixed with wires or plate and screws.
Externally, the leg were supported with long leg
cast until union. In the first two cases we
observed junctional nonunion and recurrent
fracture. This problem was treated with intrame-

dullary Rush rod at 6 months when the fibular

graft hypertrophy.
Results

There were 5 patients, ages between 3 to 11
years old. One of them was female and 4 were
males. All were classified as Crawford type IV®.
Clinical evidence of NF I were present in all
patients. The resected diseased tissues were
examined histologically. There was no nerve
tissue found in resected specimen from all
patients. The defective gaps were between 3 cm
to 10 cm.

Three patients (P1, P2, P3) were treated with
VFG. The first two patients had proximal
junctional union but developed nonunion of distal
junctional zone (Fig.1). Union of the distal
junction was achieved after intramedullary rush

rod insertion. Early results of these two cases



abc Fig. 1.
a : Radiograph of patient 2 before undergoing
resection anf VFG reconstruction
b : Vascularised fibular graft that united proxi-
mally with nonunion of distal junctional zone
treated with intramedullary nail
¢ : Solid union with intramedullary nail in situ

were already published'”. The third patient has
evidence of union. The IMN will be inserted once
the fibula become hypertrophy.

Two patients (P4 and P5) had resection, intame-
dullary rod, distraction histiogenesis. Patient P4,
who underwent delayed docking with bone
transport followed by limb lengthening, needed
secondary bone graft procedure to assist union at
docking site (Fig. 2). Patient P5 who underwent
primary docking and distraction histiogenesis for
limb lengthening (Fig. 3) had union without any

further procedure.
Discussion

CPT was found to be associated with NF1 in
40% ' to 77% of cases”. However. signs of NFI
were present in all our series. The pathologic
process of CPT is the growth of abnormal,
fibromatosis-like tissue either within the perios-
teum (dysplastic type) or within the endosteal/
marrow tissue (cystic type)or coexistence of both

)6)9)

(mixed type)®”. Examination of excised tissue

from diseased site did not show any evidence of

alblc|d Fig.2. Serial Radiograph of Patient 4

a : Ragdiograph of P4 before undergoing
resection and bone transport

b : Radiograph showing transported
middle segment before docking

¢ * Union of docking area was assisted by
cancellous bone graft

d : A solid union with rush rod insitu

alb [c|d Fig.3. Serial Radiograph of patient 5

a : Radiograph at age of 18 months old
befsection, primary docking and limb
lengthening

b : Radiograph at the end of distraction

¢ : Union achieved at 3 months

d : 8months after removal of tip of rush
rod showing a solid union with
growth of distal tibia

neural tissue and thus is consistent with other
reports”.

A complete excision of the diseased tissue is
necessary in treating CPT and it is evidenced by
visualizing normal bleeding and marrow cavity".
Resection leaves bone gaps between 1 to 3cm®.
The bone gaps in our series varied from 3 to
10 ecm. Resection of diseased tissue followed by
fragment approximation, intramedullary rodding

and bone graft is relatively easy procedure. thus,
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Joseph B et al suggests rodding as initial
treatment of CPT'. The union rate achieved
with this technique was 86%'”. Simonis et al
suggests VFG as a primary treatment when the

gap was more than 3cm'®.

We tailored our
treatment based on the bony gap created.
Preoperatively, level of medullary cavity on plain
radiograph can be used to estimate the recon-
structive method. Eventually, intra-operative
measurement of the bony gap would determine
the type of definitive s

Reconstruction by primary docking with
Ilizarov method (case P5) produced union without
the need of further procedure. It has the
advantage of healing like a fresh fracture.
However, fibrous tissue interposition may disturb
the union process in delayed docking procedure.
Thus, case P4 required further bone grafting to
facilitate union. The presence of intramedullary
device has a role of guiding bone transport and
docking. It also maintains alignment and provides
load sharing protection for axial force allowing
micromotion to enhance union. Intramedullary
nail crossing the corticotomy site help to decrease
time for wearing external fixator while waiting
for consolidation'. Reaming of endosteal blood
supply did not prolong time taken for consolida-
tion of newly formed bone'?.

Reconstruction by using vascularised fibular
graft can replace a large bony defect. When VFG
was used, it had a reported success rates between
92%-100%%%. In first two cases. we observed
that distal functional nonunion. We think it could
be due to unstable fixation near to the ankle joint.
Dormans et al reported the use of intramedullary
rod and bone grafting to treat recurrent fractures
associated with vascularised fibular graft”. The
intramedullary rod was recommended after

fibula become hypertrophy”. In our cases, union
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was achieved after insertion of intramedulary rod
without requiring further additional bone graft.
The success of this treatment was attributed to a
good stability and alignment provided by intra-
medullary rod. Furthermore, adequate resection
of the diseased bone and periosteum had been
replaced by a healthy vascularised fibula graft.
We propose the insertion of intramedullary nail in
all cases reconstructed with VFG upon its
hypertrophy.

We used rush rods in all cases and kept the
ankles transfixed. It produces some disability
from ankle stiffness. However, the stiffness
produces a very stable construct especially for a
very distal lesion and prevents valgus deformity
of the ankle. Dobbs et al recommend the use of
Wiliam Rod to minimize ankle stiffness”. Longitu-
dinal growth of tibia pushes distal part of tibia
and foot to migrate distally but a straight William
rod will stay in place leaving the ankle free”.
However, in the presence of concomitant fibula
pseudoathrosis, valgus ankle deformity may
appear upon freeing of ankle following longitudi-
nal growth of tibia. Thus, it was suggested for
placement of syndesmotic screw to solve the
problem of valgus ankle”. Intramedullary rod
traversing the growth plate of distal tibia is less
likely to cause deformity of distal tibia if it is
located at the centre”.

Treatment can be as early as 2 years with
intramedullary nail, vascularized fibula graft or

1)10)1—1). Boero et al reported that

Ilizarov methods
patients with age more than 5 years old
consolidate better with Ilizarov method”?. We
prefer to initiate treatment early in life to avoid
the sequalae of long standing problem like severe
shortening and disuse osteoporosis(Table 1). We
observe that, leg length discrepancy more in

older patient (Table 1). This is consistent with



reported series by Boero et al'. Leg length
discrepancy in CPT is a result of chronic
resorption of bone at pseudoarhtrosis site prior to
treatment”. Morrissy suggeated that shorteniig

was due to inhibition of growth of distal tibial

Conclusion

Our experience showed that complete resec-
tion of disease tissue facilitate union. Reconstruc-
tions with Ilizarov bone transport for bony gap of
4cm or less and vascularized fibula graft for
those more than 4cm were safe treatment
options. Intramedullary nail is necessary to
enhance union and prevent recurrent fracture in

both procedures.
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Posterior Spinal Fusion in the Management of
Healed Post-Tubercular Kyphosis in Children
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Abstract @ Post-tubercular kyphosis in children is not only a handicap cosmetically but is also
functionally disabling. With progression in the deformity. there is a high risk to late-onset
paraplegia. Here present our preliminary results in a prospective study of 20 cases of healed post-
tubercular kyphosis in children treated with isolated posterior spinal fusion using irradiated
allografts and autogenous cancellous grafts. All the patients had achieved healed post-tubercular
kyphosis, based on clinical, radiological and hematological criteria, with the spine still at slight risk
in only 2 patients radiologically. The mean age at operation was 7 years, with a mean follow-up of
4.2 years.

At most recent follow-up. 15 patients(75%)showed correction in the kyphosis. 4 patients(20% )
showed no change, and 1 patient showed slight worsening in deformity.

The proposed mechanism for correction is selective anterior column growth through posterior
fused mass leading to gradual self correction and remodeling.

In situ posterior spinal fusion is a simple, safe, easily reproducible, and less morbid surgical

procedure with good results in young patients which may bring relief from long-term disability.

i collapse continued, and suitable cancellous allog-
Introduction

rafts for good fusion were unavailable. In

There are many reportsin the literature on the
surgical protocol for active spinal tuberculosis
(TB) (Albee 1911 ; Hibbs 1928 ; Bosworth 1953 ;
Hodgson 1960)"”*% but these leave much scope
for further studies on the management of the
deformities after healing. Albee (1911) was the
first to recommend posterior fusion for spinal
tuberculosis but his fusion was primarily per-

formed during the active stage of the disease, so

children, the incidence of the disease
in the first decade is nearly 50% in developing
countries (Tuli 1995)". Recent protocols have
recommended anterior, technically-demanding
and complex. internal gibbus surgery(Yau et al.
1974)"™, which is difficult to be performed at a
small local clinic.

At our centre, we have pioneered a simple

approach which could be performed at small local

Key words : healed spinal tuberculosis. kyphosis, posterior spinal fusion
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clinics in preselected cases. Here we report the
first short-term analysis of our approach in
children of isolated posterior spinal fusion after

the disease has fully healed.
Material and Methods

Patients

The study was conducted from March 1998 to
March 2003. 20 patients, 9 males and 11 females,
between the ages of 311 years were prospective-
ly entered into the study. Twelve patients had
dorsal lesions, 6 had dorso-lumbar lesions and 2
had lumbar lesions.

The inclusion criteria used were -

1. Clinical, radiological and hematological
documented healing ; Patients were treated with
ambulatory short course chemotherapy regimen
of 9 months duration as per the protocol laid
down by Medical Research Council. Clinical
healing was noted by elimination of pain and
fever, and improvement in overall general
condition. Radiologically healing was noted by
spontaneous fusion of the involved vertebrae
leading to formation of a fusion mass, and
hematological healing was noted by normaliza-
tion of the erythrocyte sedimentation rate after
completion of the treatment.

2. Documented progression of kyphosis at
serial follow up ; Patients were followed up at 3-
month intervals after completion of the chemo-
therapy, and were managed by posterior spinal
fusion surgery if they showed an increase of more
than 10 degrees in 12 months.

3. Nil or<2 spine at risk signs (Rajsekaran
20017, Fig. 1)

4. No neurological deficit

Allografts

Freeze dried rib allografts were used ; double

packed in polyethylene sleeves and exposed to

Fig. 1. Spine at risk signs(Rajasekaran 2001)

25kGy of gamma radiation. The freeze dried
irradiated allografts were morsellized in the
operation theatre prior to surgery using a bone
cutter.

Surgery

Morecellised, irradiated allografts were used in
all the patients. The morcellised allografts were
mixed with autogenous cancellous iliac crest bone
grafts.

Posterior midline exposure was done ; the
incision was planned to include uninvolved single
vertebral level above and below the healed
segment. The spinous processes were carefully
decorticated, and the recipient bed was prepared
by careful decortication to the transverse proc-
ess. In situ posterior fusion was done by
implanting an adequate amount of allograft-
autograft mixture onto the posterior spinal bed at
one level above and at one level below the
affected segment.

The patients were reassessed at 3-month
intervals clinically and radiologically. The dura-
tion of hospitalization post-surgery was short.
After removing the sutures, patients were
ambulated in a protective part-time (during
ambulation) total contact spinal brace for 1 year

after surgery.
Results

At a mean follow-up of 4.2 years (range from

3.5 years to 5 years), all 20 patients showed solid
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Table 1.

‘ \ Diagnosis Pre*O[.) D:tf(;fil:::ly Ijinal
S e v
lesion) degrees) cielglrgeZsl;] (years)
1. M 3] D4-D5 60 40 4 Solid Fusion Good
2. M 4 D12-L1 20 03 5 Solid Fusion Good
3. I 4.5 D7-D9 55 40 4.5 Solid Fusion Good
4 M 4.5 D7-D8 45 35 3.6 . Solid Fusion Good
5. M 4.5 D12-L1 40 25 U 3.5 Solid Fusion Good
6 M 5 D7-D9 55 40 3.8 Solid Fusion Good
7 M 5.2 D8-D9 40 35 3.7 Solid Fusion Good
8 F 5.4 DI11-L1 35 30 3356 Solid Fusion Good
9 M omd D9-D10 70 40 5 Solid Fusion Good
10. B 5.5 D7-D9 45 35 3.6 Solid Fusion Good
11 M 6 L2-L3 40 35 3.8 Solid Fusion Good
12. F 6 L3-L4 45 30 3.5 Solid Fusion Good
13. F 7 D8-DI10 55 40 4.5 Solid Fusion Good
14 F 7 D7-D8 40 25 4.1 Solid Fusion Good
15. M 7.2 D12-L1 40 30 3.8 Solid Fusion Good
16. F 8 D4-D5 80 80 5 Solid Fusion Fair
17 I3 9 D6-D7 75 75 4.5 Solid Fusion Fair
L K 9.4 D9-D10 60 60 4.8 Solid Fusion Fair
19, 12 9.5 D12-L1 35 95 4.2 Pseudoarthrosis Fair
at lower level
20 F 11 D12-L1 25 30 4.1 Solid Fusion Poor

posterior fusion, excellent graft incorporation and
consolidation. Only 1 patient showed a break in
the posterior fusion mass at the lower level
suggestive of pseudoarthrosis. The fusion status
was assessed by Computed Tomography aided
by three dimensional reconstructions.

There was no graft related complication, and
no infection.

15 patients showed correction in the deformity,
four showed no change. and the other one showed
deterioration with the K angle (Kyphotic angle ;
Konstam angle)increased from 25 degrees to 30
degrees.(Table 1)

Illustrative example

A 5-year-old boy presented tuberculosis of the

dorsal spine at the D7-D9 vertebral levels with a
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pre-operative deformity of 55 degrees (Fig. 2, 3).
He was subjected to in situ posterior spinal fusion
surgery. At 3.8 years later, the kyphosis
deformity was corrected to near normal thoracic
kyphosis (Fig.4) of 40 degrees. and the three-
dimensional reconstructed CT posteroanterior

image showed excellent fusion (Fig. 5).
Discussion

Vertebral TB is the commonest of skeletal
TB constituting 50% of all cases of musculoskele-
tal TB reported, and the incidence of disease in
the first decade of life is nearly 50% (Tuli 1995)".
The development of effective anti-tubercular
chemotherapy has largely made spinal TB a

medical disease, and the surgical focus has now




Fig. 2.

Preoperative clinical deform-
ity (standing lateral view)

Fig. 3.
Preoperative lateral ra-
diograph showing a D7-
D9 tuberculos lesion ;
healed with a kyphotic
angle (Konstam) angle of

Fig. 4
Follow-up postoperative
lateral radiograph show-
ing autocorrection of

Fig. 5
Three-dimensional re-
constructed posteroan-
terior CT scan showing
solid posterior fusion

55 degrees

shifted onto the problem of progressive deformi-
ty. mainly kyphosis in healed cases in children
(Rajsekaran 1989)*2. In TB endemic countries
more than 80% of patients have some degree of
detectable kyphus(Rajsekaran 1989)".

The progression of the deformity occurs in 2
distinct phases : Phase I or the active phase
includes the changes during the period of the
activity of the disease and Phase II comprises
changes in deformity after complete cure of the
disease (Rajsekaran 1987)'”. Children have an
increased propensity towards developing a
kyphotic deformity and a greater propensity
toward progression during the active stage of the
disease, with continued variable progression even
after healing and growth completion. The reasons
are .

1. Greater severity of the disease at presenta-
tion.

2. Greater flexibility of the spine in children.

3. Variable destruction in the growth plates
interfering with future growth.

4. Suppressive unpredictable effect of me-

kyphosis to 40 degrees

chanical forces of kyphosis on the growth of the
anterior half of the fusion mass and adjacent
healthy vertebrae. (Rajsekaran 2001)?. Nearly
39% show an aggravation in the deformity with
growth (Rajsekaran 2002)'”. In carefully selected
patients, any surgical intervention which halts
the progression of the deformity during the
healed stage of the disease therefore has the
potential to alter the biomechanics of the natural
behavior of the kyphus.

Albee (1911)” and Hibbs (1928)” introduced
posterior spinal fusion during the active stage of
the disease. and Bosworth (1953)” carried out
further work on this approach. The aims were to
shorten the period of immobilization, provide
inherent stability., and avoid recurrence and
development of paraplegia. The pre anti-tubercu-
lar drug era saw a 20-50% increase in kyphosis
despite surgical intervention. Though significant
improvement was reported in the post chemo-
therapy era initially, posterior spinal fusion fell
into disrepute subsequently because :

1. Eradication of the disease focus and
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Fig. 6

Sagittal MRI T2 ; image
showing intact or vari-
ously destroyed anterior
vertebral growth plates
following D12-L2 spinal
TB

decompression in the spinal cord was not
achieved.

2. Delayed healing and protracted course.

3. Increased incidence in mechanical instabil-
ity and progressive collapse when involving 3 or
more vertebrae (Tuli 1995)".

There is controversy in the literature regard-
ing progression in the deformity after anterior
decompression and arthrodesis. Some studies
(Upadhyay 1994, Rajsekaran 1989, Hodgson and
Stock 1960. Kemp 1973, and MRC 1982)""*¥"
have reported good to excellent results, while
some other studies (Bailey et al 1972)? have
reported an increase in deformity >10 degrees in
42 of 100 children treated with anterior spinal
decompression and fusion. Fountain et al(1975)*
reported progression in the deformity which they
proposed was likely due to :

1. Retardation in growth of the anterior
vertebral ring epiphysis cephalad or caudad or
both to fusion mass and

2. Overgrowth of posterior elements

Also correction of established deformity is
hazardous, technically difficult and with a high
complication rate(Yau 1974)"

All the aforementioned studies were done in
the active stage of the disease and in mixed
populations, with various results with respect to
progression in the deformity and fusion status.

There is no report available in the literature on a
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Separation of growth plates Auto correction of Kyphosis

Fig.7. Postulated mechanism for the correction of
kyphosis

Schematic lateral diagram showing autocorrection

of kyphosis with growth due to separation of

growth plates anteriorly on a pivot of posterior

spinal fusion

surgical protocol for healed cases of spinal TB,
specifically in children. The availability of indige-
nous irradiated allografts and large spectrum of
healed spinal TB cases prompted us to undertake
this study, which is the only study to date on how
to manage healed post-tubercular kyphosis in
children.

With this background in mind, all our 20
patients who were serially followed and adhering
to our earlier described inclusion criteria ach-
leved a 100% fusion status without any surgical
complications following posterior spinal fusion.
Seventy-five percent of our patients had a
decrease in deformity (15 patients). and 20%
remained unchanged (4 patients). Only 1 patient
showed an increase in deformity. Overall a
favourable result with respect to deformity
correction was achieved in 99% of those 20
preselected cases.

The postulated mechanism of correction is
growth of the anterior end plates (Fig. 6, 7) which
are intact or variably destroyed vis a vis
posteriorly fused mass leading to selective

anterior column growth and gradual self correc-



tion of kyphosis. The posterior fused mass acted
as a pivot on which the superior and inferior
vertebral arm gradually moved apart with
growth giving rise to autocorrection of the
kyphotic deformity. These results were inde-
pendent of the site of the lesion. The 4 patients
who remained unchanged may have had com-
plete destruction in the growth plate. Thus the
addition of posterior fusion behaved like global
fusion with the passage of time. The one patient
who showed worsening in the kyphotic deformity
was 11 years of age. This suggests that the
beneficial effect with growth was lost in her
because of having achieved the second growth
spurt.

These early trends are encouraging and
warrant further exploration. With a longer follow
up and with more cases we may have to look for
following possible sequeale :

1. Lordoscoliosis at or around the fusion
mass.

2. Possibility of correction of anterior ele-
ments due to growth vis a vis surgical interven-
tion,

3. Changes at one level above and below the
fusion

4. Influence of the site of the tuberculous
lesion.

Also we would like to clearly state that children
with radiological spine at risk signs>2 or with a
spinal instability score of more than 2 and
involvement of more than 3 vertebrae would

need radical anterior surgery.
Conclusion

Posterior spinal fusion with morcellised allog-
rafts and cancellous autografts is a classically
simple, safe, easily reproducible procedure with

reduced morbidity. It can be performed even at

small outlying local clinics, and can give consis-
tent good results in healed cases of spinal

tuberculosis in children.
Acknowledgement

The authors thank the Dean of the Bai Jerbal
Wadia Hospital for Children, Mumbai, India for

related permissions.

References

1) Albee FII : Transplantation of a portion of tibia
into spine for Pott's disease : A preliminary
report. ] Amer Med Assoc 57 : 885-886. 1911.

2) Bailey HL. Gabriel M, Hodgson AR et al:
Tuberculosis of the spine in children : Opera-
tive findings and results in one hundred
consecutive patients treated by removal of the
lesion and anterior grafting. ] Bone Joint Surg
54 A 1 1633-1657, 1972.

3) Bosworth DM, Wright HA. Fielding JW et al :
A study in the use of back bone for spine fusion
in Tuberculosis. ] Bone Joint Surg 35 A : 329-
332, 1953.

4) Fountain SS. Hsu LCS. Yau ACMC et al:
Progressive kyphosis following solid anterior
spine fusion in children with Tuberculosis of
spine. ] Bone Joint Surg 357 A :1104-1107,
1975.

5) Hibbs RA, Risser JC : Treatment of vertebral
tuberculosis by spine fusion operation. ] Bone
Joint Surg 10 : 804-814. 1928.

6) Hodgson AR, Stock FE : Anterior spinal fusion
for the treatment of tuberculosis of the spine. ]
Bone Joint Surg 42 A : 295-310, 1960.

7) Kemp HBS, Jackson JW. Jeremiah ]D et al :
Anterior fusion of the spine for infective lesions
in the adults. ] Bone Joint Surg 53B : 715-734.
1973.

Medical Research Council : A 10-year assess-

oo
-

ment of a controlled trial comparing debride-
ment and anterior spinal fusion in the manage-
ment of tuberculosis of the spine in patients on
standard chemotherapy in Hong Kong : VIII
report ] Bone Joint Surg 64B : 393-398, 1982.
9) Rajsekaran S : The natural history of post-

161



10)

11)

12)

tubercular kyphosis in children : Radiological
signs which predict late increase in deformity. J
Bone Joint Surg 83B : 954-962, 2001.
Rajsekaran S : The problem of deformity in
spinal tuberculosis. Clin Orthop 398 : 85-92,
2002.

Rajsekaran S, Shanmugasundaram TK : Pre-
diction of the angle of gibbus deformity in
tuberculosis of the spine. ] Bone Joint Surg 69
A 1 503-509, 1987

Rajsekaran S, Soundarapandian S : Progres
sion of kyphosis in tubercular of the spine
treated by anterior arthrodesis. J Bone Joint
Surg 71 A :1314-1323, 1989

162

13)

14)

15)

Tuli SM : Severe kyphotic deformity in tuber-
culosis of the spine. Int Orthop 19 : 327-331.
1995

Upadhyay SS. Saji M]. Sell P et al : The effect of
age on the change in deformity after radical
resection and anterior arthrodesis for tubercu-
losisof the spine. ] Bone Joint Surg 76 A :701-
707. 1994

Yau AC, Hsu LC, O'Brien JP et al : Tuberculo-
sis kyphosis-correction with spinal osteotomy.,
halo pelvic distraction and anterior and posteri-
or fusion. ] Bone Joint Surg 56 A : 1419-1434,
1974.



Fl/\#% 4=k (] Jpn Ped Orthop Ass) 17(1) : 163-165. 2008.
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Abstract : There is still controversy surrounding the routine removal of a cannulated screw after

treatment of a slipped capital femoral epiphysis. Removal may be a problem when needed either

due to parental concern over implant retention or due to symptoms after physeal closure. We have

devised a fish-hooked K-wire to help remove the cannulated screw in the same small incision as in

Its percutaneous nsertion

Introduction

There is still controversy surrounding the
routine removal of a cannulated screw after
treatment of a slipped capital femoral epiphysis.
Removal may be a problem when needed either
due to parental concern over implant retention or
due to symptoms after physeal closure. The
frequently encountered problem is dislodgement
of the screw in the middle of thick soft tissue after
the screw moves from the femoral neck bone bed
(1-4). We have devised a fish-hooked K-wire to
help remove the cannulated screw through a
small incision at the same site as the percutane-

ous insertion.
Surgical technique

The surgical situation for percutaneous remov-

Fig. L.

The patient is supine on the
table. The skin incision is
determined using a guide
wire aligned with the screw
under fluoroscopic observa-
tion in both anteroposterior
view and lateromedial view.

al of a screw is the same as for its insertion(Fig
1) ; A guide wire is inserted into the cannulated
screw under fluoroscopic observation through a
small skin incision (Fig. 2). Insert the screwdriver
onto the screw through the guide wire (Fig. 3)
Unscrew the cannulated screw halfway out from

the femoral neck bone bed. Remove the guide

Key words : cannulated screw percutaneous retrieval, hooked K-wire, slipped capital femoral epiphysis
Dr. Wen-E Yang, Department of Orthopaedic Surgery, Chang Gung Memorial Hospital, 5. Fu-Hsing st. Kwei-Shan,

Taoyuan, Taiwan
Tel : 886-3-3281200
E-mail : yangwene@adm.cgmh.org.tw
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Fig. 2.
A guide wire is inserted into
the cannulated screw under
fluoroscopic observation.

Fig. 3
Insert the screwdriver onto the
screw over the guide wire.
Unscrew the cannulated screw
half way out from the bone

Fig. 6

Fig. 4.
Bend the first 3 mm of the tip
ofa 1.0 mm K-wireinto a fish-
hook with the width about the
size of the cannula

Clamp the tail of the F-H K-wire
with a large needle holder or a

vise
Fig.5

Change the guide wire for

the fish-hooked K-wire

through the screwdriver and

the screw

wire. Bend the first 3 mm of the tip of a 1.0 mm
Kirschner wire (K-wire) into a fish-hook shape
with the width about the size of the cannula
(Fig.4). Insert the fish-hooked (F-H) K-wire
through the screwdriver and the screw (Fig. 5).
Then. withdraw the F-H K-wire till hooked on
the tip of the screw thread. Also, clamp the tail of
F-H K-wire with a large needle holder or a vise
(Fig.6). The screw can then be unscrewed out
from the bone using the screwdriver and out
from the soft tissue with the F-H K-wire(Fig. 7).

164

Fig. 7
The screw can be unscrewed
out from the bone with the
screwdriver and out from
the soft tissue with the fish-
hooked I{-wire

No disengagement occurs using this technique,
and a big surgical incision is avoided to remove a

trapped screw from the thick soft tissue.
Discussion

The controversy surrounding removal of a
cannulated screw after treatment of a slipped
capital femoral epiphysis may be associated with
the high frequency of complication. especially in
patients with a slipped capital femoral epiphysis.

We have devised this new technique because we



have often encountered disengagement of the
screw and its entrapment in the thick soft tissue
after unscrewing from the femoral neck bone bed.
In those cases, had to retrieve the screw through
a large incision. With this new technique using a
fish-hook K-wire, the screw could be safely

removed through a short skin incision.
Conclusion

We can safely remove a cannulated screw
through a small incision percutaneously with the
aid of this F-H K-wire.
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Z L o, EETHERIBEKIETF B a0 Z kb

17> 5 /e BAEIRASIEL L, X R TR BUD R
BRI S NIRRT & 7o 72,

Wiz, &K 180cm, AHE 96
T BSEITREDS S O, BEDHITZ 2L T,
TEEBLOKRIBARICEEAZ Z% L, LIKY
fi o 1 BE o AT BRI IR & & OV T BRI & 78
7=.

X A% T1E R T B i 3 D KL & AR
LD A TE D, MEBOERTLZR
&7-. MRI Tb BhiEl 2 kol chiikikEZ5
WhsHash, B v F clde KIBBHEE cold in
hot # 2L 7. LILEDRAiRD S B2 kic
B3GR IR WUSTERE & 22107 L 7-.

DT BHEONT G (B ok 2) %
W EHIC BB T 2 KIRE B 77 [l EY) b i (1]
iR 140°, MK 25°) #Ehi L 7. hichAi T, &
AT BT 7B E 1) i % 2 525, %A
TS RIL P 7IBK, BB s N

it 1 M0 & Al B, 3 B -cHfE 1, 8ETH
SfiEZ G L 72,

itk 4 FEDMAKFLERF (18 M) &M% <, &
KOZEHTLX 25 —%2BOT05, BHDFE
fikd 2hs, KIBARICEAZ d e, Al
il 90°, R 0°, 44 20° T, SHBETIBRD 72 it
FEDSH £ (T Emw, X MIEMETRATELD

R 5 MG TIIBFIEEEREZIRGEL C
W5,
3. NUTARICHBITDEFRNMEBHOERE
BMER itk v ¥ — B B
OB E - Mk
YR R84 594 B HIARE
LE9) =L 5 29Bc o LR o % B
e EOT AR RIS 2 OFF L, BRI o MEiE & K
BRE BRI B TR (- o AlfEtE Ic > TR E T 3.
(xFR] Wikl s & O miEI » & B %= B
R L 72007 29 13 B, fEMGIE 5~11 1%, 26
Caterall MY,
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(5] ABeds B (60° BAHEE: B) 1o WraRdt st

TEGH 2 OF . AR S HE AT 1800m W, MRS
WA I,
27005, &6 2°0r W), [BIEux 1 201 3%
(RF1843), 1 FI 110LE 5[], M0l « ABErsHs
SORBE ¢ 14, mEE X G T RIRB
BEIMEBET 5 FTIFEILL .

(f&R] MRI BB, T2 MR % TIN5 5 ikn)s

Mg 2 Blin L 72l Ccld 3~4 22 H, FB3»HAL
B2 o BN WTREFT~DEAHS
n, EsEEI N, ZoRo X BTH T

SRR & F I % 2 & ¢, lateral pil-

HrAG AR I0) 2> S U
RolgH e s n s £ oz 2~8 » A, F
4.6 R Efh o7, mi% X BRIGT 13 B2
KIBRFHEHIEE 2L, 13 #4010 B3 KRB 3
HEMECKIEFESM 2 EDERE L AL NRh -
7=, R HRFEBIA 6 20 A LIS E T D col-
lapse 4 =B33H1H D, IR FTECIHL
th D AfEMEDSE A & e,

MT 22 LT, KIGEZEADIMGFELHIINS 2 [
fetEasd H, FHEAIMNOEEI AR, lateral
pillar 2354 2> S IR S 41, iR BREE ¢
D collapse #Bi <2 & THWED collapse 12 £ %
IR TLNRE DB P, FUHAEMIED TG I
fia b1 < < e b BUEKNIMIOEE S ER, ~L
T ZIRIERIEIEEHG & & OB A IR I LA
gt hotEZoN?,

1. HRCHETBHNEXEERBER OREF—BRR

FEEDIC—
IXF TSRS BE
OMHERZ - BEgOUB - FHITH
flRH 7 - BEEE - & BIK
EYF 5 - RARHE BB

(M) NROKRIBREHEESEIT M2 BT cd
LFUAS R CEREEINEZEL 22 E3H
DHBAZETZEBTHE, S, T ix B
W i L 22 D THRE § 5.

(PR - 5R] UEHCT 1997 fE L h BIfEZ T
MR L 22%iEiE 6 BT, BT 36, ¥ 36, F
finix 6~11 %, T¥98.4 %, MWk 5 »
H~5%6»H, F¥H2FE2»H. BIHIL Del-
bet-Colonna 7748(CC, TH 14, mH 361, 0
BB, V1B TH- 2, BEEEEL, VEO 1
% bR E 2N EFRER R 7 ) o —[HEIThN
7o, ZNBICOE, i X, MRIBE?S
B EOAIHEIC O ERGTL, BRINEI
HE IS Ratliff @ X #EEAIE % v, good, fair,
poor D 3 BEFFICTEHIIL 72,

(F5R) onlEdic gt s Zo b



DIE3BI(G0%) T, BT TR H, T8
B, MM1Blcho7z, 1R 1HNE, Bl
BHANIEAL L, TR RN B SRR T % vl A
Mizfste &L, MMEREZEFL Cwzicd
Bl & 9 collapse 4 U 7=, T RID 1 FlIZHRf
W3/ Do 728, ik, Bl EC /N S
PHEL 2, IHO 1 ENEZER, KK E L,
i #%, B Sl 75 8 % gl IS AT I EPE % B e 72 73,
14 2> ABIDSFT 12T, collapse #4:L 2% 2 & % <
WL 7z, 2 ofth, BEQWNEIK & Bk TP
A 1 BNCER® & 7z hs, BUEIATE - B2
xR o, IBFEREL, Bl 16
Z PR E, X #EHIC T, good 4 4, poor 1 I CTdH -
.

DETOREGITHIILE 4 U % BAsH HiER
T LaL, 8IS EL T, collapse &
Uk, BREIn HEESH D, EN
7 XH, MRIMRED G &, i k 2 HE LR
MRS LETH B EEZ L SN,
. MBREBERERBOABRBIE TRE L /KREIAIESE
T-RER 2 &G JRb I A B

OFE M-8y REZE - U #

B
TRERL 2 & LSBT IR E SR A h P

(A1) MBEAE R R A 5 KRB UUESE DR

(wFR) AIfE, k) o0 REHBfECcIe
L 7= KBREUETE 3 45 et & L7,

(5] FURB OGN, B, Bk,
BRI I > WL TRAME L 7.

(K5 R) GEBI 1 2 14 RBRFEAE D SPERTEBEERYE [ 1
R CEMRAEIC GVHD FAE L 18 & Cilj{ll kIR
BUUHIERIE. Ml E b type C2 TEMInIAE
I Y iz fr o 72, eI s E RIS & B KR
HEWANRIEITE AG0F L AT EDIENA & R
Caits, 26 M AN Stage VTH - 7. i
B 2 1 2 FEFAE D EME ) oM T IR A
12 GVHD FEAE L 13 5% < il ] R4 UL 5
fE. £ild type C2, Al type B TH -7, 15/%
RFC A drilling KT, 2 0%, 19IF & 20 5
Rso> 2 [nl, A3 11 BTN o ik 7k & ST (H L
7=, 24 RS A L Stage IV, i Stage 1T
Hotz, EfldAEER C, GBI A L EL
ZRETH o7, FER 3 12 MFEEDIEFS ¥~
1) 2 ’NET 14 BRI A KIRE FETEFEAE. Type
C2 TH -7, 15T drilling & BB HliEA
Z1Tu, 16 MRS FEL drilling % 7> 72, 28 jRliE
Stage MM > TE D EIDRA b e o7z,

(ZZE] LM FRAROEMREBERD 10 %
RIC BT 2 KIBFIEEIGICHN LTk, AABLY
K EBERE2 LT LOE TR &, b
FEP GVHD 12 X 2 BHES A H 5 2 &, b

A7) 2 EDTEBRBEDREoN TS 2
E, BREDPSIHRFHEOFEINCEE L, 295 Lk
Woth, FEF 2, 31CE VT, FERICR/INE
DORECTHRE ZPHRESB o TV
PREILTEE WD,

FRE 1 BEIRIE (BRMAER)
1. FERRBUARRICRE LN T ARELICKH TS

VI BR—FHOEHME
THULST Z & LAGBE R4 B
OEEE— - IMRKA - IBHiEE

(B] Je RPN BAEIME A (LT, Jellelil) iaREsk
WFE L L 7o KRB V7B il D =L 7 2 K2l
(LT, RE)V T 2y Ly —F#ED i (U
T, SAOFRMEETHI T2 2 &,

[R] SElRIBLTAMRER IS REMSFEA L -
B D 9 b R AR RFERR DS 14 K LA _E o> 27 Bafi
BRRE L7, MRNET R 261, 28 25 H1,
3 11 B, /c 16 B, AR FHATNE O ER
12200 11 A (4% 6 »H~31 &1 »H)T
Hot:. RIMEIERLIL RB 525 14 B98I, OR 256
B, fEFEEN 7 HE (2D LEBEMKT
TG 2B THh o 7.

(J7ik) o R 27 Bl % 3 pEICHy 7. Thb
L, REFKLRORENFGMIAORICEEED
SA #JifT L 72560 (A B 5 16 BASET), 22038 b
B Itz & $EIRIES IS S B L O SA ZMITL 72
JE (B AE 7 UG, WEI BT DAL EF
D SA % [ifT L 72> 72 5ERI (C M5 4 B & L
7o, B BB D v T, RETAEHD X M
%2> & Mose DERIZEHE, Coxa magna D FLEE,
ATD, CEfi, AHI ZMEL, s arlfEictE
-3¢ Thomas 2 #IZH#E L T good, fair, poor {45
\F7-.

(F5F] #atfED 9 B Mose D ERIEZIEEIC -
BT A BEDIF LA EDRERITIRIRIBICET VA
FixBL Twids, B, CETIZZ ) ThiEd
W% WS 7. Thomas DHICE VT, A B
good 4 ¥, fair 11 B6I, poor 1 BIfI, B #fid
fair 2 [¥fii, poor 5 PBHfHi, C #EiZ fair 3 BALHI, poor
1 Fficdh - 7.

(BE] REVNFIHICE &£ 2854, SA MifT
BN IERITENC LR, BRI RAZBOHEBO A S

2. —Ji, WEPFTHHESICLE LB EESA

WL DSV oRAHEHEBIREONZLOOEEHDIE
FEIRIC LTI TE R v E Bbn/:,

183



(8]

L N7 ARG (OA N AT ICHT A
=

OZH fit - BAKRHi¥ - HH&EF
Ry - KEHEE - BE2IL

AT E NS
TSy A

(B#] v 5 295 0 iaHE B 913 R AW T DR
fifE (OA) DFIEX MET B T L ICdH D, VT A

HBEEEZELC TOREFRTIEO0AD ) 27
KT L, OAFRIENBNA )27 EBbn X
LT 2SR O T & BRAE B L COMGET L 7.
UREBI & J7ik] 22Wimas EiafERmnIN Ic 3 T
MOBHEEE R & 72 L, FHHARE 21T - 725501 (14
B &, FICHEEIGBESEIE T omLIECE
PRI % & 72 L T IGREHAE 0 5 & FinaH
AT AEBI (10 B DEF 24 Bl NR EL 7. F
iR 8. 8 /% (6.2~12.3 %) TH » 7=, Filiid
KEEBNEEYIY i (VDO) : 1, Salter B
G119 i+ VDO : 98, triple BW O 7 : 9, tri-
ple+ VDO : 5 B TH > 7. FBEZEIZTFE 3.6
F£(1.5~8.84F) T, FRAIEL 2L DX Stul-
berg 438, ZNLIIHZ 2 UL EROE L 2 RIRE

Tz,

(#GR] fbleTNKB B h il i Ho
BEELLAZIFA2EBF) L, FIELD 1ED
ERE L RBEOE £ TIOROLBERIE 2 7-
LTz 260 (8 R+ + 9 +) L3 Fnia
L O R B UEE 5.

(£ %] 6~7 KLAEDFEAE T B DI A5 EWH
7 fiEfl(Herring C) (2 %F L Gl s D RAFINIERET
I BHOEBEICHRA DS DM T2 2 L b4,
— 7, BmcBwokmtt+2 %583 % LT
containment # HY & L - FiiGE A TH >
7275, EREFIEG (9 ML L) PR Lo &M A
IE BT TRRES M - I RIL T 5. £, con-
tainment therapy CE %7/ Z &3 RIF7% ROM @
fMers & BMDITExMiET 22 L ThHD, FICE
EEREICIRA DH 2 FERBOBE IS, fiBoH
My EoifMrnr72r0—7y 7THEETH 5,

. KEREBEEIANYEIZHED BIIEFEADST G

OAMILA=-Jb i - KINIEH
MAHA - TREEN - WA RE
WA )

JED—DTH 3. UK TB I h>TELTADIE
ICfE) AN DRk L B RE L, 5%
K i R A

(MR] T XRDIEDRFERMG, MRI T AN DS
B oo 7THER, 7 IXEAEICTH B, AN S
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S 227 00, 4 H1EETFH4E + pinning, 1
BTG | #4482 + pinning, 1 {5135 U IR B VI,

1 HNEFBETEYV D B fThbn iz, 764 241
TIKBRRE & v, 1 BN TR L >~
VS THHEIT AL Tok B FERIL,
AETXO2 ], SETRY -3 EFEED
3B, METD, FHE1IE 0 DRLEDS 1,
B RN F VI o5 R EINE DS 1 6, &
BBV H1HITH 2,

(HiE ] © BHI (RK 2 ) D Sufif A3 5 41,
@ D%, WEBYHIC L 2 EmMOEFES 1
f5l, ® BHERIREYIMiA 1 BT dH 7. FRhiHZ
26 OMEWMIE 1 T 6 14 F (T 5.5 F) T
bH3.

(f5H] Heyman-Herndon KM E TIE, ex-
cellent 71 {5, good %3 1 3, fair 752 #3l, poor »°
1%, failure 252 CTd > 7-. Excellent > 5 fair
DABIDIH L 3PNT AR —VICEIRL 72, RIS
s & O BHEOTEEAPIE S i, F kMl
L 7B AR L 72 2 B, BUIHiTRIGL 72
26T&H 7. Poor & failure (Zid, #IRERELD
PAEI /ML L, AZEETESR S s 1,
BUARAE ) D icRBE 2 EEHE L2216, A

Hot-,

[f&iR] O % < oplRWISGH TRl fiET
Hot:, QUEMIBENEINT 5 L HELE
ZHELPTOOT, ROLEA(ROM & OA Bhlkic
W 38) & containment GEIEDERE, BFIHEIEOB
HEC3E) # B2 I ABEI R EL 2010 BY)
DETHILENH 2. @ FHEHHEIREY) D i Tl

7 —DHIEED S5,

1. NEXBRBBRIRIEICT T B IBRER

i Bl SIR ISR
O¥mN - - MImAaRLE - B9 55 A
ERER - AT E - KIKEF
(BH9] /Yo KB U IE 0> 1B 8 1 42 13 BR i
HhE, TEIEDRAF B & CIF kOB T IR BIEILE D
FiTh s, Lo LiGREOERICHE—ankR]

W% LT L 72 BRSO W TRE T 5.

(W] fEGNZ 6 #1611, BRSH, 216
USRI RIB BT X OE 26, L7 R9H1
B, 2714 B B, dME% 2 HlTH -
7o, FMRFEMHNE 0~16 % CFFY¥IER 13 %), i
meenmeImE I 12~96 » A (F¥3 43 »2H) T
H ot M7 L 22 T & AR a4
5, MIRE BT D i1 #, e’ flc
Hot-,

(F5R) 6 (51 & & BE £ T collapse D HEFT 1372
CER NSRRI T D b & 2SI s
BHRIFTH B,



(BE] LT8R %2 5 3 2 /0 WS D
TEOIERHEIEE L TIEARA & I8 A T B il
& RIEN RO TIRBRENG T, BTIE 7T
isE2EHE RS, 20 L, EEBLE
@ik HE L L = BEBAIZ NG LTE L T8
D, IENGTFRE2LELEY, FHAKIC LS
BIBEOHAK & v ) falitEdsse <, B~ DI T
DTG & A OB 351 1 & 2 F IO
Bl s & 5, WMIREUEE VD i b AE D)k
R 1 >Td DI %3 S 2 U/ R R
UAMIIEIC b A il Cch 2. FRUETEA IS
i o LR (MR X M7= 35 a8 HIG DS H 5 .

. BREPOXREBEIRILEICH T A 2BREGEEY)
VY 2 MIDEEAK &
RN o & 4 IR
Qi —I§ « HpihE - A
WERK AR RO R St

SBT3 © ) 7 — o 3 VB
JiBEE
HHRAKPHIBI R R

(A1) B oK G I 1o a3 2 200
AR B YT 2 Bl W& %= mas - L.

(WR] KB T T XD AE (unstable type) (2 %)
LCHETRE - B0 = 7 %17 - 7110 KRB
HIIRE# B U 72 12 VR GERI 1) &, &Y »o8
P P8 O (L2 i S OBl R M B D B R R4
WIS L TRBDORAT B A PRI LABICA
BB BB BERIE % 42 U 7= 14 5% B YW OFEH 2) o 2 )
Th B, 26 L bR PR Y E T -
7o, IR ZEIRNIEGEN 1 T 4 935 H,
FEWI 2 T 3E4NHATH B,

(5] AAEE I, HaTE & ORKEZERD
JOA 227, X#-Tid, MnEe, Miis X oK
B IR 97 I (R4 7 B A TFRBED 75 i % fili
JH), RIS T D BZEREIA (%), itk 1 2> A
BOILNNR T DR ILE (%) Th 5. T,
EW 2 T 2ATa A4 FOMEMAE, 1 H&KMAN
B, AN, cownT LT L .

ARG, AEF) 1, AEFI 2 DNE) JOA R 2 7 I
23, WAL EIF 91 & ifinG 63, HfXZ &I 82 T
Hot-, MiFTHEELE C2 £ CL, i uiE 3b &
3a, FEIRIONE 2 60 & b 2, AFRTIINIE T O
Tl iZ 66%, 53%, flit% 12 A% IGIHETD
a5 ST 0%, 29% TdH > 7. Wil 2 D&
Fu4 FERGEHRIZ 6573 mg, 1 IIRAMLHEE
200 mg, fEAGIEIE 8 A TH -

(H2] il 1 Tlaiigo X BaCimgdss 58,5
WFE 0%, M2 clzrFaA F 1 HRAEHE
200 mg &, MATIXMiBAE % LU T i
BRAL TR, sk 3~4 F & v ) RUITTUE,
HEFE L b o7, Leds-C, R0
B 0 71 AR o0 KRB T TEh 12 o L TIRA &
DIRIA GBI LT AlfigtEhsd 3.

(£ o] BEYOKIRE WG 2 #iC XL
TEMNIEF Y 2T -7, 260 & b ifiRE
MEELPTOEEZH L Tk, LT
ot

3. NERBREIRIRTEM R BICH T 2 ABREHEEE S

YU MOWETEE
KBS KK RO R
OAEEFRIK - IR - SHE4EL

e 2 KEA - BHEEW - B
AT EEIPS

QELE) RN PN L= e TR R s e P W
WHEEEEY D o B, MG IFR, W
B A B BUE ST abb, B RN FHE
MR ECBETAZ LIk EKREINS
WM CT F— 2 2L 7, 3D IifERE X 00w
EFAENMGT, KExEREIC T 2L—> 3>
Lk,

(XFR] 2004 4F 2 A~2006 4E 4 A £ TIloHheic
B ONNOR PR BEEBE M B R LT ORI
[BIEE Y b i % fifT L7 7 651 7 I % nrR & L
7o, WRRIZHAZBIE AR & 218 5 KT B Sk
1B, IMEHRKBEE WEIE 2 4, KRERFU$
XD RO KB UEEIE 2 B, L7 2RI X 3
Hinge Abduction ® 2 fITd& 3. FHiRELERR X
¥113.20%, hiEELBIZEE 22 02 Th -
e,

(J576) AKBEFT Uiz 44 B D i A3 e < & % 7
E9 B, NiEE S L < 134 75 MiiE o [z ) %
GOT, MCT F—2 oL 7 3Rkt
WEEFLZEN G T 2L — 3 vk D
L%,

(FEUL] FIZBIERA 2% 15 K07 B i IK
e 11 & IMEHRBREUUETE 1 $od 2 1o % L
THTAINME YD b %, KEEBH SR DIER DK
BUBWiss 2 ), MG KIS U1 B, <L
7 A2%5.2 & % Hinge Abduction @ 2 il D& G5
ISR L TR A BlRE G b % T L Cusre, il
#MNEE 22 2> F1 OFRATIRF IS 3 v T Unilis 5 T {5 5
WHIBEIEZE U T,

(H2E] AU BRE P MR B R 2 M
HHEEE G ) R &R SN 5298, % /5
RG] b #f i Leiles L s [lisa5) b ihiasEiE
L ED%n, UL, CTTF—2 %KL 723D
Miffeds L OERE 7oL % v, fligis 3 21—
savERifo AR, 7 5 IRIC B LTRSS
YD I D iAs & b LRAF 7e P 35—l s B I A&
PErTEoNnz Z EAHWIL 2. fiffis 2 2L —
avitk b, MO K ICHMIELICDH D
U—3EEIE RICR L TiE, X b Leq et dilililis
EIRT EIUE, REDOMBRNES & H ZES Y
LIEMIRETHD EE LD,

185



7. BEROSEEZRLEHEAREEEIEICNTSHK
BRESESEEZHRIEREY) VM
PGS S8 T 79 A2E S}

OBRFE W - EEBA - FiBER

EE U - e - s

INEESSIE - EHL E - NFE R

(B9) IAFEEIC EEIAs 4 U - BB o KR E
UABISERE DB R IZHEETH 2 2 L3S, Tk
3, D& RIERNIC KNG TSR 5 nllis B U
DIEITOREZEREZ2HBTH2DOTRET 3.

(NRE LCHE] ®RIE 10 BT, fEK
13 14 5% (13~16), BIR 4 6, KB 5H1TH 5.
FTAROGEICKFE L 72 b D23 6 B, MBI a8
20, 25 o4 FEBILS® 2MiTh 2
BIFEEERTH Y, fEBDLE AL 9 B
PMFAER S, 1 BT /NI fE L T e, B
s 5 BAMIC I & e Ml s s -, fl
M4 CcOBALTBIX, B2 5% )5 % CIATEHIC
B L CLBIRTGRIEE Y)Y i o #EIEH THh - 7.

(FHg123°)T
bh, FH19°ORKREIMNAT, g HEZEY
Bz 2~9 FE(F 4.2) TH H, mMEBERD X
MOEmG, 45° M A7 IE % & & OF JOA Hip score
FRETL 7.

URSSR) 21 75 [N i % 5 B0 T /5 4 f7ikas
INFERE AR E S ICREE L, 45°mihfiic s v
HBENTSG ICB T IATEIICAE § 2 L fFikns
BEx N, NIANCREE) L 72 sk 3 )5 T

.M
MBI h, Wi RER MRS
n7- 5B cId iR LT v, S Rl AT
Y9 114° (80~140), #5131 28° (15~40) TH
D, Hip score (£ 96 K A >~ b (86~100) TH >
7.

(] Ll Lh o, BRI E LT AT K R
B UATE I g 2 KB B UAE L% 5 RIS 5 b fi
T RUFAEEDE U 2 B8 T iiEE B 27

FRBI . THE7S14 X0
1. FRMHEAREIIRRIATIEIC S (T D ARBREPATIRA &
EREERIENBOME
R R AEIBI1RL
OMPFHE - B4 & - R W

HEREH 5
HREIEAR 2 U=y ERETTEL

FAEINE F D& IRZIZHINIC 5 W T RBBR B 3EErRiTia A
EEASIEH RIS LR, KEWI EIFT TICRE
INTWw3, 4l 413 KRG HEEHZME &
BHOFIRMCE T 2 E & OB ZFARL 7.
(xrR) IREIEIIET X #%T Sharp fi 45° L4 |-
DA - W BEEGE 2 $ 2 Zotk, 43 91, FHLE
C Nl X B B R
BB L ORI X 2 MR & DR LR
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CE 27212 20 R 1 55 mARmIC RE L, JEfT
W1, RN ER 72,

254 A THIMNED Tk f5A 7S e HEE L LT
RO 2T AEE L, BERNmEIRIiE &
OB IEID X A% & (i L, B8Moft, R
oRNmMBMRERAEELT 2 O DHEE
7=, A OWEHEM LD & Bk
fiBE D M BY & feit L 7=

(& 3R) T RRE2aEnIEm L 36.2° (5.4~
75.4°), TYaHBER AT 19.4° (4.9~
42.2°), BAET 15.5°(4.2~32.2°) CH o7, T
S nie ML & B aRtm & OMBIREUI 0
T-0.373(P=0.015), WAfizT-0.374(P=0.015)
ThH-o71-.

(H%] tIos oskz i L 7 IEa Ik
DTN B B AR B 13 T8 20° E G ST
%, SRONRITZICIEX S L RiE I H

BUIRIEA L T a2 2 Esmmgani, £74, KB
BRI M EDIK E VIF E BB ORTEIL IR
fpicd D, MIEMEARBEC S, KBREHE T
M ORI RIRIMIC BT 2 BROMEFHIC 2 5
ATWV3 I EDRBEI NI,

2. BUVIERL<ZBICHTEDRABOEALE TR

alignment DFFHICDNT
i REAT = & e R TZ B
OMhsh&, #&I—, HEBEA

(/9] 1) S imfEYE < 298I 8 2 kA D
24l & T alignment DBIREM 2 2 &

(K] BIR 26, R5EIDF 7614 . T
Bkl 6 £ 7 2>H (LE 7 2> H~16 1F 6 »>
H), {REERGAINE T 1 8% 11 22H (11 »H~3
w1 H) o7,

(6] X wi (Ml B Em, @ T Bz 6z mm)
THIAMDZEAL, Mechanical axis (Moreland %)
Z [T alignment %3l L 7. Mechani-
cal
i, R AL & R BT % R SRR IR
L, ZoE0METHK, Y% SHIL 7.

(fEFR]) 3% F TROBBZEAREZ - 7 14 T3,
6 B CHIfkf s 140° LA E# 7R L Mechanical axis
ML Ttz 4 UG E CROBEIZE L 72 10
o, 8 ok Mmns 125~140° DE % HEF
LTz, Z2® 8 Hd Mechanical axis &, 3%
PNCTHAL, 1 9T, 4 DS T
# LT, 1020 gBED 2 Rk
M 124°, F£125°, 6 &R 4G 105°, £ 112° &4
WM IEASEST U 72 72 o il KIRE 9+ B9 b il

122°, 7£125°72 > 7. WEEN 7 - 72 Mechani-
cal axis (Il L T sz,



[f@]mu/m
WSS O N A8 T]

HH Y S F PN - gri v =)
& % Tl alignment D% sz‘P
KEW, z@f'&b ﬁf'f\ﬁ]ﬁmﬁiﬁt“(b)\u A
Firanat D 22 & D FIX alignment 23SE(L L T
WA ATHEN D S - 72, BRI DS A %) >~
MAFEME < %98 Tk Mechanical axis (& & % Ik
alignment D FHMAH )72 > 7=

3. ARUFMBREMREOARRETERT S >

X MIDNWT
RIS & & BT AL IR SR
OMEBEA - {1 —IF - EhihE&
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