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Congenital Scoliosis
Gerard Bollini
Head of the Orthopaedic Paediatric Department,

Timone Children's Hospital, Marseille, France

The degree of scoliosis produced by a hemivertebra (HV) depends on its type, its site, the number
of HV, and patient age. Thoracolumbar and lumbosacral junctions represent transitional areas
between the mobile lumbar spine and a less or non mobile segment (thoracic spine and sacrum).
The HV located in these 2 transitional areas evolves to trunk shift. In the thoracolumbar and
lumbar location, sagittal component is important with risk of significative kyphosis. On the contrary,
lumbosacral location does not present risk of kyphotic deformity.

A single lumbar HV (between L2 to L4) can be responsible for scoliosis with a rate of deterioration
of 1.7°per year in case of fully segmented HV and 1°in case of semi-segmented HV*. When

progression is observed with serial radiographs operative intervention is advised.

From February 1987 to December 2003, 34 thoracolumbar, 26 lumbar hemivertebrae and 17
lumbosacral hemivertebrae HV were excised in 77 consecutive patients.

The 34 thoraco lumbar HV were located within the two levels proximal or distal to the thoracolumbar
junction (from T10 to L2). The mean age at surgery was 3.5 years (range, 12 months to 9.8 years).
All the deformities were scoliosis or kyphoscoliosis due to thoracolumbar HV with evidence of
curve progression.

The 26 lumbar hemivertebrae were located at level L2-L3 in 9 cases, L3-L4 in 9 cases and L4-L5
in the last 8 cases. The mean age at surgery was 3.4 years (range, 12 months to 10.2 years). All the
deformities were kyphoscoliosis or scoliosis with lumbar hemivertebrae with evidence of curve
progression.

The remaining 17 lumbo-sacral HV were located at level L4-S1 in 3 cases, L5-S1 in 13 cases and
L6-S1 in the last case. The mean age at surgery was 4.9 years (range, 3 months to 10.3 years). All
the deformities were scoliosis due to the lumbosacral hemivertebrae with evidence of curve
progression.

The results of this series are presented and discussed compared to the literature in congenital

scoliosis.
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School Screening for Scoliosis and its problems in Japan
Naoya Tajima

Nozaki Higashi Hospital

In Japan, scoliosis screening has been performed on the school health law since the 1979. After
more than a quarter century, the present study investigated the current state of scoliosis screening.
Methods

From 1972 to 1979, we performed direct examination - inspection and palpation- for scoliosis
screening in Nagasaki city.

In 1978 and 1979, all children(about 60,000 in total)who attended public schools in Nagasaki were

examined.

O
O
O
O
O
O
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O

After this, Moiré topography was adopted in Miyazaki prefecture and performed on about 480,000
fifth and eighth-grade children, from 1981 to 2004.

At present, while the degree of involvement by school physicians, school nurses and orthopedic
surgeons varies, school screening is being performed in Japan by two main methods,i.e.,(1) direct

examination and (2) Moiré topography. Another notable method is (3) the Silhouette method.

Questionnaire survey

Questionnaire surveys were conducted from April to this year
(1)Members of the Japanese Scoliosis Society.

(2)Chief professor of University Orthopedic Departments.
(3)School physicians in Miyazaki prefecture.

(4)Orthopedic surgeons in Miyazaki prefecture.

Conclusions

1. Marked regional differences are evident in school screening, and in areas without a screening
program, a system should be put in place to provide school screening.

2. It will be desirable for orthopedic surgeons to participate as school physicians and screen for not
only scoliosis, but also for extremities and spine disorders.

3. Advanced or intractable scoliosis is often congenital and symptomatic, and in the future, it will

be necessary to establish measures for ealy detection and therapy of scoliosis.
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Restorative laminoplasty for lumber spinal canal stenosis

with degenerative scoliosis

Department of Orthopaedic Surgery, Kitasato University,
School of Medicine

Sho Emural] Masashi Takasoull Wataru Saitoul]
Dai Iwase[d Tadashi Kawamurald Takao Moriguchil]
Takayuki Imural] Toshiyuki Nakazawall

Tosirou FutamilJ Moritoshi Itoman

Purpose: Lumber spinal canal stenosis (LSCS)
accompanied by degenerative scoliosis (DS) is common
condition and there are various surgical procedure for these
cases. To describe our surgical procedure of spinal canal
enlargement using restorative laminoplasty to maintain
anatomical lumber structure for treatment of LSCS with
DS and to report clinical result in these cases.

Materials and Methods: Twenty-nine patients (23 male, 5
female; 67.7 years old; range, 48-83 years) with LSCS and
DS of 5°and more, who underwent spinal canal
enlargement using original restorative laminoplasty, with
minimum 2-year follow-up (mean 43 months, range 24-81
months) were evaluated. To calculate postoperative
improvement rates, status preoperatively, low back pain,
sciatica, leg numbness, gait, sensory, muscle strength and
bladder-bowel disturbance were quantified using JOA
scoring. Cobb angles were determined and JOA scoring
was evaluated between progressive scoliosis group (PSG)
and non-progression of scoliosis group (NPSG).All patients
underwent restorative laminoplasty, in which posterior
elements were re-applied by absorbable fixation pins
without other fusion procedures.

Results: The mean improvement rate was 60.7%, mean
Cobb angle was 8.6°(2-26°) before surgery and 9.7°(2-26°) at
final examination. Seven of 29 patients had evidence of
progressive scoliosis on radiography. The mean
improvement rates were 70.1% for PSG and 57.7% for
NPSG. There was no difference in the headings of low
back pain between PSG and NPSG.

Conclusion: Our original spinal canal enlargement using
restorative laminoplasty offers complete decompression
and maintenance of lumber structure, and doesn't require
instrumentation. In our study, satisfactory results were
obtained without instrumentation for DS.
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Correction of postlaminectomy cervical kyphosis using

pedicle screw fixation systems

The Department of Orthopaedic Surgery, University of
Hokkaido

Nagahama Ken[J Abumi KuniyoshilJ Ito Manabul[J
Kotani Yoshihisal] Takahata Masahiko[] Sudo Hidekil[J
Oshima Shigekil[] Minami Akio

Purpose: The purpose of this report is to investigate the
clinical results of correction of postlaminectomy cervical
kyphosis using pedicle screw fixation systems.

Methods: Until November 2005, 19 patients with cervical
kyphosis caused by posterior decompression were treated
using pedicle screw fixation systems. Their average
cervical kyphosis was 37.9° Original disorders requiring
posterior decompression were spinal cord tumor in 8
patients, cervical spondylosis in 7, and others in 4. Pedicle
screw system for the cervical spine was used in all patients.
15 of 19 patients underwent supplemental posterior
decompression.

Results: Fusion was achieved in all patients, and kyphosis
was corrected to 2.0°at the final follow up. Loss of
correction was within 3°in all patients. Preoperative
neurological disturbance in 15 patients improved in all
patients. There were 4 nerve root complication caused by
foraminal setnosis or nerve root tethering. After
foraminotomy or decompression of the root, the symptoms
improved in all patients.

Discussion: For the patients with postlaminectomy
kyphosis, correction of the deformity by single anterior
approach is usually insufficient. In this series, the greater
internal stabilizing capability of pedicle screw provided
effective correction of postlaminectomy cervical kyphosis
by single posterior approach. This procedure does not
require the lamina for fixation anchor. Thus, posterior
stabilization and correction of postlaminectomy cervical
kyphosis can be performed with simultaneous posterior
decompression procedure.

Conclusion: Cervical pedicle screw fixation is the most
advantageous instrumentation for correction of cervical

kyphosis.
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Effect of correction of vertebral wedge deformity in
osteoporotic vertebral fractures by Calcium Phosphate
Cement Vertebroplasty

The Department of Orthopaedic Surgery, Kochi Medical
School

Katsuhito KiyasulJ Ryuichi Takemasall Toshikazu Tani

Purpose: We have treated osteoporotic vertebral fractures
and the pseudarthrosis by transpedicular injection of
calcium phosphate cement (CPC) into the vertebral body.
The purpose of this study is to investigate the effect of
correction of vertebral wedge deformity and clinical
benefits.

Materials and Methods: Total 33 patients (35 vertebrae)
with vertebral non-union underwent the CPC vertbroplasty
between April 2002 and April 2006, and included in this
study. The average age at operation was 75.5 years and
the average follow-up period was 15 months. The patients
were reviewed clinically and radiologically. We evaluated
the loss of correction in the vertebral wedge deformity
and Visual Analog Scale (VAS) for back pain.

Results: The vertebral wedge rate averaged 42.1%
(13.2~82.7%) preoperativery, 63.3% (34~100%)
immediately after surgery and 60.8% (20~98.2%) at the
final follow-up. Mean VAS was improved from 7.9/10
preoperatively to 1.2/10 at the final follow-up.
Conclusion: The excellent clinical and radiological results
were maintained at the final visits. The patients with
persistent back pain (VAS>3) were likely to have local
kyphosis, but it was not statistically significant.
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Sagittal alignment(Jackson method) of the osteoarthritis
of the hip

Dept. of Orthopedic Surgery, Showa University, Fujigaoka
Hosp.

Kazumasa Watanabe[] Koji KanzakilJ Hajime Saitoh[]
Takahiro Omatal] Kei Tateno[] Kanade Kobayashill
Keizo Sugisakil[] Kyosuke Shioharal[] Masaya Ishidal]
Junichi Ochiail] Yuichi ItohJ Shuu Obarall

Takashi Atsumi

Purpose: The purpose of this study is to evaluate the
sagittal alignment of the whole spine of the patients with
OA of hip joints treated surgically with THA.

Materials and Methods:120 consecutive patients with hip
OA treated surgically with THA were evaluated. The
patients consisted of 6 men and 116 women, with a mean
age of 60.4 years. All patients were evaluated by lateral
view whole spine X-rays in standing position. The sagittal
alignment, pelvic angle (PA), sacropelvic translation (PT),
lordosis angle including hip joints and other parameters
were evaluated by the Jackson method statistically. And
also we checked degenerative lumbar disease.

Results: In the group of hip OA with displasie, average of
PA was 19.3, lordosis angle was 51.7 and distance B was
20.4. On the other hand, in the group cases without
displasia, PA was 23.1, lordosis angle was 42.5 and distance
B was 34.5.The cases with degenerative lumbar disease
were observed in 41 cases (50.6 percent) in cases with
displasie, and 19 cases (76.0 percent) in cases without
displasie.

Discussion: We considered that the pelvis is rotated
anteriorly covering hip joints. And lumbar lordosis is
increased in the cases with displasie. In some cases without
displasie, degenerative change of the lumbar spine
decreased the lordosis of lumbar spine and the pelvis
rotated posteriorly, alonging this change the covering of
the hips decreased and OA change were progressed.
Conclusion: The etiology of hip OA is different between
cases with displasie and cases without displasie.
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Scoliosis in Patients with Ol

Department of Orthopaedic Surgery, Sapporo Medical
University School of Medicine(0?Department of
Orthopaedic Surgery, Hokkaido Prefectural Rehabilitation
Center

Goichi Watanabe![J Satoshi Kawaguchi'J
Toshikatsu Matsuyama?(] Toshihiko Yamashita!

Introduction: Despite relatively high prevalence of
scoliosis in patients with Osteogenesis Imperfecta(OI) and
its clinical significance, little is known about demographic
and anthropometric parameters that correlate with
development of scoliosis.

Objective: The objective of this study was to determine
demographic, anthropometric, and radiographic
parameters that correlate with development of scoliosis
in patients with OI.(M&M) Clinical records and spinal
radiographs of 19 Ol patients were reviewed. There were
5 male and 17 female patients with the average age of 14.2
years (range, 4-20 years). Seven patients were Sillence
type I and 12 patients were type III. The Cobb angle of
scoliosis was analyzed for correlation with patients'age,
bone mass index (BMI), physical capability, leg-length
discrepancy, Z-score bone mineral density (BMD) in the
lumbar spine, thoracic kyphosis angle, and lumbar lordosis
angle by using Pearson's correlation method.

Result: The average Cobb angle of scoliosis was 25.2
degrees (range, 5-108 degrees). Statistical analysis showed
a significant positive correlation between the extent of
scoliosis and BMI as well as leg-length discrepancy. Also,
there was an inverse correlation between the extent of
scoliotic curvature and Z-score BMD as well as thoracic
kyphosis angle.

Conclusion: The correlation of scoliosis with Z-score BMD
and BMI supports the pathology of scoliosis based on
vertebral fragility. Proper conditioning of BMD and BMI
may have a therapeutic value in delaying the progression
of scoliosis in patients with OI.
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Surgical treatment of spinal deformities associated with

neurofibromatosis

Department of Orthopedics, Kariya Toyota General
Hospital(?Department of Orthopedics, Meijo Hospital

Yuji Matsubara!(] Noriaki Kawakami?(] Manabu Goto?(]
Taichi Tsuji?0 Tetsuya Ohara’0] Kazuyoshi Miyasaka?[]
Kei Ando?0J Ayato Nohara?

Purpose: The purpose of this study was to investigate the
results of surgical treatment for spinal deformities
associated with neurofibromatosis.

Materials and Methods: The clinical records and
radiographs of 29 patients with spinal deformity associated
with neurofibromatosis were reviewed retrospectively.
They consisted of 14 males and 15 females whose ages at
the time of surgery ranged from 6 to 50 years (mean 18.3
years). The mean follow-up period was 6.8 years. Twenty-
one cases underwent anterior release and posterior
correction and fusion. Of the 21 cases, 13 underwent
anterior fusion with strut graft on the concave side. Six
cases required additional surgery. We evaluated the
location, types of curves, severity of the Cobb angles,
operation time, estimated blood loss, change of dystrophic
features, and complications.

Results: Dystrophic scoliosis was detected in all patients.
The mean Cobb angle at the time of surgery was 75.1
degrees, which was corrected to 35.3 degrees after
surgery, and 37.1 degrees at the follow-up. The mean
correction rate of spinal deformities was 55.4%.
Pseudoarthrosis was observed in 3 cases (11%) and
required additional surgery. Progression of dystrophic
changes was observed in 15 cases (54%), even after
surgery.

Conclusions: In this study, good correction and fusion was
obtained in cases that underwent combined anterior and
posterior fusion. We emphasize the need for combined
anterior and posterior fusion and the placement of anterior
strut grafts on the concave side in severe dystrophic

deformities associated with neurofibromatosis.
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Surgical Treatment of Spinal Deformities in Marfan
Syndrome

The Department of Orthopaedic Suergery, Okayama
University Hospital

Masato Tanakall Kazuo Nakanishi[J
Yoshihisa Sugimoto[] Toshifumi Ozaki

Four patients with spinal deformities associated with
Marfan syndrome were treated surgically. There were two
males and two females. Their ages at the time of operation
were 13, 14, 14, 15 years old. The Cobb angles before and
after operation were measured. The incidence of
pseudoarthrosis and complications were investigated.
Two patients had single stage posterior spinal fusion. Two
patients had two stage anterior and posterior spinal fusion.
The average Cobb angles of thoracic curve and lumbar
curve before operation were 94 degrees and 55 degrees,
respectively. The average correction rate of Cobb angles
of thoracic curve and lumbar curve after operation were
42 percent and 69 percent, respectively. There was no
severe complication and no pseudoarthrosis.

The spinal deformities in Marfan syndrome are
progressive, but early posterior rigid spinal fixation can

obtain good results.
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Instrumentation surgery to L5 for flaccid type neuro-

muscular scoliosis

Department of Orthopaedic Surgery, Kitasato University,
School of Medicine[*Department of Orthopaedic Surgery,
Chiba University, Graduate School of Medicine

Masashi Takaso'[J Moritoshi Itomann'[(J]

Toshiyuki Nakazawa!(] Takayuki Imura'0J Sho Emura'0]
Wataru Saito'[ Dai Iwase'l] Hideshige Moriya?[]
Tsutomu Akazawa?[Shohei Minami?[Y oshinori Nakata?(]
Masatoshi Inoue?[] Toshiaki Kotani?

Flaccid type neur-muscular scoliosis (FNMS)is often
accompanied by spinal deformity . The authors have
performed instrumentation , using pedicle screws into
multi-levels in the lumbar spines, and fusion to L5 for nine
patients with scoliosis greater than 70° secondary to FNMS
and evaluate clinical results of this procedure.Nine patients
with scoliosis greater than 70° secondary to FNMS
corrected spinal deformity were reviewed .Mean
preoperative scoliotic curvature was 85°(70°-114°). Mean
preoperative pelvic obliquity was 37°(20°-63°). Age at
surgery averaged 14.5(12.4-17.0). All cases were
instrumented to L5. All cases were treated with rigid
pedicle screw foundations in the lumbar spine , and hooks
and sublaminar wires in the thoracic spine. Spine fusion
was performed from the upper thoracic spine (T3 or T4)
to the lower lumbar spine (L5) using iliac bone. Frontal
and sagittal plane deformity , pelvic obliquity, operation
time, blood loss ,back pain, and complications were
evaluated.Mean postoperative scoliotic curvature was 30°
(18° -44° ). Mean postoperative pelvic obliquity was 14°
(4° -20°). Mean blood loss was 880ml(580ml-1350ml).
Mean operation time was 333 minutes(225min.-435min.).
Mean scoliotic curvature at final follow-up was 33°(19°-
47°). Mean pelvic obliquity at final follow-up was 15°(4°-
21°). There was no death at the time of final follow-up.
There were no major complications . All nine patients who
had back pain became free from pain . Scoliosis and pelvic
obliquity were well corrected immediately after the
operations and maintained. Patients acquired good
improvement of ADL and QOL and appreciated this
operative procedure.
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Is less than 25 degrees on side-bending appropriate non-
structural criteria for proximal thoracic curve in the Lenke

classification?

Dept. of Orthopaedic Surgery, Keio University(?Dept.
of Orthopaedic Surgery, Meijo Hospital(1®°Dept. of
Preventive Medicine & Public Health, Keio University[J
“Dept. of Musculoskeletal Reconstruction & Regeneration
Surgery, Keio University

Kota Watanabe![) Noriaki Kawakami?(J Yuji Nishiwaki®(J
Taichi Tsuji?C] Tetsuya Obara’(] Morio Matsumoto*

Introduction: In the surgical treatment of adolescent
idiopathic scoliosis (AIS), properly evaluating the
structurality of proximal thoracic (PT) curve is critical. In
the Lenke classification, the criterion for a non-structural
curve was defined as a curve whose Cobb angle was less
than 25° on side-bending. However, depend on our
experiences, the criterion seemed lenient for PT curve to
be determined as non-structural. Purpose of this study was
to evaluate the suitability of the criterion for non-structural
PT curves.

Methods: 235 consecutive patients with AIS who
underwent corrective surgery were included in this study.
The suitability of the criterion for non-structural PT curves
was evaluated by using data obtained from preoperative
standing and side-bending radiographs, and comparing
percent correction with those of MT and TL/L curves.
Results: For MT and TL/L curves, 25° on side-bending
represented an average percent correction of 50%, while
in the PT curve it was only 25%. Furthermore, when the
curve was reduced to 25 degrees on side-bending and was
determined as non-structural, at the same time, PT curve
was more than twice the stiffness of the MT or TL/L curve.
If the same parameters were applied for PT curve as MT
and TL/L curves, the cut-off for determining a curve to be
non-structural would be less than 15°.

Conclusion: Determination of the structurality of the PT
curve using the Lenke criteria of 25° may be inaccurate.
Using the same parameters as the MT and TL/L curves,
15° may be more appropriate for PT curves.
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Proximal Thoracic Curve in Surgically Treated Lenke
Type 1 Adolescent Idiopathic Scoliosis

Department of Orthopaedic Surgery, Graduate School of
Medical and Dental Sciences, Kagoshima University[]
“Department of Orthopaedic Surgery, Meijo Hospital(l
3Department of Orthopaedic Surgery, Goto Hospital

Takuya Yamamoto![Noriaki Kawakami?[lManabu Goto®(]
Kazuyoshi Miyasaka?[] Taichi Tsuji?(0 Tetsuya Ohara®(]
Kei Ando?0J Ayato Nohara?

The retrospective study on proximal thoracic deformity
in Lenke type 1 adolescent idiopathic scoliosis (AIS) was
performed. A total of 69 surgically treated patients were
evaluated in Cobb angle, C7 plumb line to CSVL, T1 tilt,
radiographic shoulder height (RSH), cravicle angle. Three
groups were analyzed: Group A (n = 24), anterior selective
fusion of main thoracic curve (MT); Group PS (n = 30),
posterior short fusion to upper end of MT or one more
proximal vertebra; Group PL (n = 15), posterior long fusion
to two or more proximal vertebra. In Group PL, average
PT Cobb angle was statistically larger than other groups
(P < 0.05) in preoperative standing, left bending, and
postoperative standing film. Furthermore in Group PL, left
shoulder elevation was observed postoperatively. Selective
fusion for MT in Lenke type 1 AIS may cause insufficient
correction of PT or left shoulder elevation. In general
Flexibility of PT is lower than that of M T, therefore the
criteria for structural curve advocated by Lenke et al. is
questionable.
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Traction versus Supine Side-bending Radiographs in
Determining Flexibility: What factors influence these
techniques?

Dept. of Orthopaedic Surgery, Keio University(?Dept.
of Orthopaedic Surgery, Meijo Hospital (J*Department of
Preventive Medicine & Public Health, Keio University[]
“Dept. of Musculoskeletal Reconstruction & Regeneration
Surgery, Keio University

Kota Watanabe![) Noriaki Kawakami?(J Yuji Nishiwaki®(J
Taichi Tsuji*C] Tetsuya Ohara®(] Morio Matsumoto*

Introduction: In surgery for AIS, evaluation of curve
flexibility is important for selecting fusion levels, deciding
the necessity of anterior release, and predicting surgical
outcome. Side-bending and traction radiographs are used
preoperatively to evaluate curve flexibility in spite of noted
differences in the flexibility calculated from both methods.
It appears that in addition to curve size, other factors, such
as level of apex, and number of involved vertebra, also
influence the correction of these techniques.

Methods: 229 consecutive patients with AIS who were
surgically treated were evaluated. Standing, supine side-
bending and traction radiographs were obtained
preoperatively. Cobb angle on standing radiograph, level
of apex, and number of involved vertebrae were correlated
with the degree of thoracic curve flexibility on side-bending
and traction radiographs.

Result: 229 curves were observed in thoracic lesions.
Traction flexibility (TF) was higher than side-bending
flexibility (BF) at less than 15 year-old (p=0.02). TF was
higher than BF at angles >60°(p=0.02). TF was
significantly higher in curves whose apexes were at Th4-
8/9(p=0.012). As level of apex lowered, the difference
between TF and BF decreased (p=0.004). TF was higher
for number of vertebra ranging from 6-7(p=0.018). The
differences between TFR and BFR decreased as number
of vertebra increased (p=0.005).

Conclusion: Flexibility of the curve calculated using side-
bending and traction radiographs depended on age, curve
size, level of apex, and number of involved vertebra. We
have to consider these influences on the curve flexibility
at the time of evaluation and making a strategy in surgical
treatment of AIS.
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Utilities of preoperative supine traction roentgenograms

in scoliosis surgery

1Orthopedic Surgery, Saiseikai Kanagawa-ken Hospital(l
2Orthopedic Surgery, Saiseikai Central Hopital

Katsuki Kono'(] Nobumasa Suzuki?(] Takahiro Iida?(]
Takashi Sasaki'[] Kazuyoshi Yamanaka®

Purpose: Purpose of this study is to investigate utilities of
a preoperative supine traction roentgenogram (T-XP) in
scoliosis surgery.

Methods: Seventy scoliosis patients (female: 68) who had
initial spinal fusion from 2002 until July of 2004 and had T-
XP were reviewed. Congenital cases were excluded. The
average age at surgery was 17.3 (11-59) years. In these
cases, T-XP and standing spine roentgenograms
preoperatively and at post-op two years (pos-2Y) were
investigated.

Results: Posterior procedure was performed in 62 cases
(ISOLA: 54, MYKRES: 6), anterior procedure was 6 cases
(MYKRES: 4), 2 cases had 2-staged operation. Four major
lumbar curve cases were needed spinal fusion including
L4, the fusion level of other cases were L3 or upper. The
average Cobb angle was 58.6 (36-107) degrees
preoperatively, 35.4 (12-74) on T-XP, and 18.7 (0-63) at
pos-2Y. The Correction rate was 41.1% on T-XP and 69.7%
at pos-2Y. The average tilting angle of L4 body was 11.8
degrees preoperatively, 5.8 on T-XP, and 6.1 at pos-2Y.
Twenty-eight cases had L4 tilt over 15 degrees
preoperatively, three of them, remained L4 tilt on T-XP,
were needed anterior procedure. In King-Moe-2, there
were 8 of 20 cases becoming lumbar curves unclear on T-
XP. The L4 tilt of King-Moe-4 cases became horizontally
on T-XP.

Conclusion: As T-XP can evaluate rigidity of curvature and
correction of vertebral tilt, T-XP makes easier to image
correction method and postoperative alignment of spine.

T-XP is very useful for planning scoliosis surgery.
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Study on the cases of post operative off balance with

idiopathic scoliosis

Department of Orthopaedic Surgery, Gifu University

Chizuo Iwaill Hideo Hosoel[l Kei Miyamoto[]
Naoki Suzukil[] Katsuji Shimizu

Purpose: The purpose of this study was to evaluate some
cases with off balance after the operation for idiopathic
scoliosis.

Materials and Methods: Total nine patients with idiopathic
scoliosis who underwent spinal correction and fusion were
analyzed retrospectively.We investigated Cobb angle,
correction rate, L4 tilt angle, shoulder height,coronal
balance, saggital balance, fusion area, Coronal Angulation
of Disc Below Lowest Instrumented Vertebra(LIV).Off
balance was defined that (1) C7 plumb line from CSVL
was over 2cm(2) L4 tilt was over 10 degrees(3) Coronal
Angulation of Disc below LIV was 5 degrees.

Results: We could find off balance cases {(1)6 cases (2)4
cases (3)4 cases}.Causes of off balance were as follows 1)
Upper Screw pull out : 2 cases, 2) Short fusion area : 3
cases, 3) Wrong Correction : 3 cases , 4) Wrong procedure
: 1 case.

Conclusion: Therefore, in patients with scoliosis (Lumber
modifier B or C), we usually use selective anterior fusion,
firstly.Secondly, we do posterior short fusion to maintain

flexibility of lower adjacent area.
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Risk factors for wedging of the lower adjacent
intervertebral disc after anterior correction and fusion in

thoracolumbar and lumbar scoliosis

1Goto Hospital[*Department of Orthopaedics Surgery and
Spine Center, Meijo HospitalOd*Department of
Orthopaedics Surgery, Kariya General Hospital

Manabu Goto'[ Noriaki Kawakami?[J
Kazuyoshi Miyasaka?[] Tetsuya Ohara?(J Taichi Tsuji?0]
Kei Ando?0] Ayato Nohara?(] Yuji Matsubara®

Purpose: Anterior correction and fusion for thoracolumbar
and lumbar scoliosis results in good correcting force and
preserves the mobile segments. However, postoperative
disc wedging of the adjacent lower level has been observed
in some patients. The purpose of this study was to
investigate the postoperative changes of the coronal
alignment and the risk factors for wedging of the lower
adjacent intervertebral disc after anterior correction and
fusion.

Materials and Methods: Fifty-one cases were investigated
retrospectively. There were two males and forty-nine
females, with a mean age of 15.3 years. The mean follow-
up period was thirty-four months. We defined progression
of the intervertebral disc angle of more than 5 degrees
compared to the immediately postoperative angle as
wedging. Fifty-one cases were classified into two groups
according to the presence or absence of wedging. We
reviewed both groups according to the following
parameters:age, Cobb angle, coronal and sagittal balance,
tilting angle of L3 and L4 and preoperative flexibility of
the thoracic and lumbar curve.

Results: The wedging(+) and wedging(-) groups were
comprised of 29 and 22 cases, respectively. No significant
difference was noted between the two groups for age,
Cobb angle, flexibility and sagittal balance. The wedging(+)
group was significantly displaced from C7-CSVL, L3-
CSVL, apex-CSVL. Moreover, the preoperative tilting
angle of L4 was significantly greater in the wedging(+)
group.

Conclusion: Intervention of coronal balance became clear
as one of the risk factors for wedging of the lower adjacent
intervertebral disc. It is necessary to centralize the
postoperative coronal balance as long as possible.
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Comparison of Radiographic Outcomes for the Treatment
of Scoliotic Curves Greater than 100 Degrees: Wires vs.
Hooks vs. Screws

Department of Orthopaedic Surgery, Niigata Central
HospitalO?Department of Orthopaedic Surgery,
Washington University School of Medicine[¥Department
of Orthopaedic Surgery, Keio University School of
Medicine

Kei Watanabe![lLawrence G Lenke?(IKeith H Bridwell?(]
Yongjung J Kim?OKota Watanabe®(JAkiyoshi Yamazaki'(]
Kimihiko Sawakami'(] Ren Kikuchi'(l Hiroyuki Okazaki!

Objectives: To compare the efficacy and safety of several
anchors on the apical levels in scoliotic curves>100
degrees using radiographic outcomes and clinical
complications.

Methods: 68 scoliosis patients (44 neuromuscular, 21
idiopathic, and 3 congenital) with major curves>100
degree curves (mean, 112.7°: range, 100°to 158°) were
analyzed. All patients had a minimum 2-year follow-up
(mean, 4.0 years) and were divided into Group W
(sublaminar wires, n=26) Group H (hooks, n=18), Group
A (anterior vertebral screws, n=7) and Group PS (pedicle
screws, n=17).

Results: The four groups did not demonstrate significant
differences in gender, age at surgery, preoperative major
curve Cobb angle and curve flexibility (all p>0.05). The
group PS demonstrated the greatest correction rate,
smallest loss of correction (p<0.05), and greatest amount
of correction of the apical vertebral translation (p<0.0005)
among the four groups at the ultimate follow-up. There
were 4 cases (5.9%) of pseudarthrosis (3 in group W and 1
in group H: p>0.05), 7 cases (10.3%) of implant failure (4
in group W, 2 in group H, and 1 in group PS: p>0.05).
Despite the 1 (1.5%) intraoperative neurological
complications, there was no permanent neurologic deficit.
Conclusion: All 4 constructs were able to achieve and
maintain acceptable correction safely without permanent
neurologic deficit and demonstrated acceptable implant
failure rate. The pedicle screw constructs on the apical
levels demonstrated the best coronal correction, smallest
loss of correction, and greatest correction of the major
Cobb angle.
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Intraoperative Halo-Femoral Traction in the Treatment

of Severe Spinal Deformity

Department of Orthopaedic Surgery and Spine Center,
Meijo Hospital[(0?Goto Hospital

Tetsuya Ohara'(] Noriaki Kawakami'(J
Kazuyoshi Miyasaka'(] Taichi Tsuji'(] Kei Ando'(J]
Ayato Nohara'(] Manabu Goto?

Purpose: The purpose of this study was to assess the
effectiveness of intraoperative halo-femoral traction in the
surgical management of severe spinal deformity.
Subjects and Methods: A total of 19 patients with severe
spinal deformity were evaluated retrospectively. The
average age of the patients was 11 years (range: 5-22
years). The diagnoses were syndromic scoliosis (14 cases),
congenital scoliosis (2 cases), idiopathic scoliosis (2 cases),
postlaminectomy kyphoscoliosis (1 case). The mean follow
up period was 10 months (range: 4-22 months).

Results: The initial curve magnitude averaged 102 degrees
and decreased to 41 degrees; indicating 60% correction.
Preoperative thoracic kyphosis and lumbar lordosis were
60 and 53 degrees, respectively. After operation, these
angles were corrected to 31 and 41 degrees. Of 19 patients,
17 were assessed radiographically. The average
preoperative main curve was 106 degrees, which improved
to 61 degrees by intraoperative traction, and to 41 degrees
postoperatively. Complications related to preoperative
traction were observed in three patients; including Horner
syndrome in 2 cases and pin tract infection in one.
Discussion: The treatment of severe spinal deformity
remains challenging, and gradual preoperative correction
may be important. To some extent, intraoperative halo-
femoral traction demonstrated correction for severe
curves. Correction of severe spinal deformity before
operation resulted in decreased mechanical stress on the
bone-implant interface and led to a better surgical outcome.
However, because intraoperative traction under general
anesthesia may precipitate neurological crisis in the
patients, spinal cord monitoring is essential during traction

and correction.
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Autologous blood transfusion for the spinal deformities
patients under seven years of age

Department of Orthopaedic Surgery & Spine Surgery,
Meijo Hospital[(0?Goto Hospital

Kazuyoshi Miyasaka'(] Noriaki kawakami'[]
Tetsuya Ohara'[TTaichi Tuji'[Kei Ando!'[JAyato Nohara'[]
Manabu Goto?

Retrospective analysis was made for autologous blood
transfusion under 7 years of age who underwent surgical
treatment of the spinal deformities.Forty-one cases with
the age ranged from 2 to 6 years were operated for the
last 13 years. There were 18 boys and 23 girls. Their body
weight was from 0.8 to 23kg (mean 16kg), and body height
from 78 to 127cm (mean 103cm). Thirty-one of 41 cases
were diagnosed of congenital scoliosis, 8 symptomatic, and
2 infantile idiopathic. Thirty of 41 cases were able to donate
autologous blood. The mean 4 phlebotomies (range from
1 to 8 times) were performed and the mean 450ml (range
from 100 to 1420ml) of blood were donated. Of 30 cases
with autologous blood, 29 cases were able to avoid any
homologous blood transfusion. On the other hands, 11 of
41 cases were not able to donate autologous blood, and
homologous blood transfusion was performed in only 3 of
these 11 cases. Main reasons for failure of autologous blood
donation before surgery were presence of mental
retardation or give-up of their parents. There is no study
for autologous blood transfusion under 7 years of age who
underwent spinal surgery for scoliosis. This report showed
the possibility and usefulness of autologous blood
transfusion in patients younger than 7 years of age.
However it still remains problems to establish the
autologous blood transfusion in patients with mental

retardation.
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Osteoporosis in Experimantal Scoliosis after Pinealectomy
: Melatonin Effects on Bone

Department of Orthopaedic Surgery, National Hospital
Organization, Murayama Medical Center

Hitoshi Kono[J Masafumi Machidall Takeshi Tkegami[J
Kentaro Hukudall Mutuhiro TamuralJ
Masaaki Yamagishi

To clarify whether there is an association of osteopenia
with adolescent idiopathic scoliosis(AIS),we carried out
an experimental scoliosis to investigate radiographical
changes using X-ray and micro CT in the cervical and
thoracic vertebrae in scoliotic pinealectomized chickens.
30 chickens were divided into two groups; 20 chickens
treated with pinealectomy and 10 chickens with a sham
operation as control subjects on the second day after
hatching. The chickens in both groups were killed at
intervals varying 1 to 10 weeks after surgery. Their spines
were examined radiologically for the presence of a scoliotic
curve and vertebral deformities. Also, microstructure in
the cervical and thoracic vertebrae was examined and
compared left and right half of them in pinealectomized
and sham operated chickens. Rotational lordoscoliosis at
thoracic spine developed in pinealectomized chickens. The
chickens with severe scoliosis were characterized by
apically wedge-shaped vertebrae. In contrast, no scoliosis
with any vertebral deformity developed in any of the
chickens that received a sham operation. Microstructural
properties of vertebral trabeculae were showed significant
differences in BV/TV, Tb.Th, Th.N, Tbh.Sp, SMI and
Conn.D between the two groups. These results in
pinealectomized chickens indicated the osteoporosis.
Pinealectomy is always accompanied by a dramatic
decrease in serum melatonin levels. Our results suggest
that melatonin may have an important contributory factor

in the development of scoliotic deformity and osteoporosis.
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Postural control in idiopathic scoliosis patients

Department of Orthopaedic Surgery, Okayama
University[J?Department of Rehabilitation, Okayama
University Hospital

Yoshimasa Sakoma'(] Masato Tanaka'[]
Kazuo Nakanishi'[J Yoshihisa Sugimoto'(]
Toshifumi Ozaki'[] Masuo Senda?(] Yoshimi Katayama?

Postural equilibrium dysfunction has been found in patients
with idiopathic scoliosis.

Postural function in 23 patients with idiopathic scoliosis
was investigated by means of stabilometry, and compared
with a control group of healthy children. Mean age of the
patients was 14.4 years, and the average major curve was
27.6 degree. Stabilometry was carried out using
Gravicorder GS-11(Anima Co. LTD.). Each subject was
requested to stand on the stabilometer with both legs and
single leg. The locus length (LNG), envelope area (E.
Area), locus length per envelope area (I/E. Area), and root
mean square area (RMS area) is evaluated with eyes open
and eyes closed.

The patients showed a postural control function that was
significant different from control group. With eyes closed
the difference was apparent, LNG, E. Area, L/E. Area, and
RMS area differed in single leg standing(p<0.05). In
scoliosis patients, the sway was also more asymmetrical
than in the control group. The magnitude of the scoliosis
is not affected postural control.
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Seated postural control in adolescents with idiopathic

scoliosis

The Division of Orthopedic Surgery, Department of Neuro
and Locomotor Science, University of Akita(l?The
Division of Rehabilitation, Akita University Hospital(3The
Faculty of Engineering and Resource Science, University
of Akita

Akiko Misawa'l Yoichi Shimada®(] Toshiki Matsunaga?(]
Shigeru Ando'(] Takehiro Iwami®

Background: There are several reports Whole body,
standing postural sway that have been studied in children
with idiopathic scoliosis. To eliminate any contributions
from ankle muscles and gain greater insight into how the
use of trunk muscles would affect the control of posture,
we studied the movement of the center of pressure (COP)
of the upper body of children while seated.

Objective: The present study examined the control of trunk
postural sway in children with slight-to-moderate scoliosis
by analyzing of the COP trajectory.

Materials and Methods: Data was collected on 31 children
with scoliosis. The patients with congenital scoliosis were
excluded in this study. The average age of the subjects
was 14 years and the average original Cobb angles was
30.4 degrees, Cobb angles with brace was 18.2 degrees.
None of the subjects had previous spinal surgery. We used
the measurement instrument of seated balance, which was
developed by our university. The seat was inclined right
and left, through 3 or 5 cycles for 20 seconds. The sensor
was attached between T12 and L5 vertebra and the postural
sway was calculated on the basis of the intervals, which
were from T12 to the sensor and from sensor to L5.
Results: There were no significant differences in sitting
balance on fluctuation velocities of the seat. There was
no significant difference with the evaluation about the curve
asymmetry.

Conclusion: There were no imbalances of trunk postural
sway in children with slight-to-moderate scoliosis,

compensating for their spinal curve.
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Evaluation of Trunk Muscles in Patients with Adolecsent
Idiopathic Scoliosis Using Surface Electromyography

Department of Rihabilitation Saitama Medical University
Hospital(*Department of Orthopaedic Surgery Faculty of
Medicine Saitama Medical University

Shinjiro Takaishi'(] Takafumi Yamazoe!'
Mituru Majima'0] Tomonaga Nomoto?[
Keisuke Takahashi?(] Osamu Shirado?

Introduction: The purposes of this study are two folds; 1)
to investigate the efficacy of surface electromyography
(EMG) for quantitatively evaluating trunk muscle function
in idiopathic scoliosis, and 2) to compare the difference
between normal subjects and the patients with idiopathic
scoliosis.

Materials and Methods: A total of 15 subjects (10 patients
with idiopathic scoliosis and 5 matched control subjects)
participated in this study. An integrated EMG (mV) in the
trunk muscles was calculated during four types of posture
and performance; up-right standing, upper and lower back
muscle exercises, and abdominal muscle exercise. The
difference of mean EMG between right and left sides was
calculated and compared between the patients and the
control subjects. The relationship between the Cobb angle
and the EMG difference was also evaluated in the patients.
Results: The difference of mean EMG between right and
left in any trunk muscles was significantly greater in the
scoliosis group than in the control one. This was compatible
with all pasture and performances. There was no
relationship between the Cobb angle and EMG difference
in the scoliosis group.

Discussion: The current study demonstrated that the
surface electromyography could be useful for the
quantitative evaluation of trunk muscle function in
idiopathic scoliosis. There was significant difference of
trunk muscle function between right and left in the
scoliosis group. Further study is needed to develop a new
exercise program for eliminating the difference, and to
investigate if the exercise is effective to prevent the curve

progression in idiopathic scoliosis.
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Growth simulation for etiology study of idiopathic scoliosis

Department of Complex Systems Science, Graduate
School of Information Science, Nagoya University
“Japanese Red Cross Toyota College of Nursing[1*Emer.
Prof. of Nagoya Univ. School of Medicine*Ishida
Orthopaedic Surgery°Meijyo Hospitald®Toyota
Memorial Hospital

Taiki Aoyama'[] Hideyuki Azegami'(] Shunji Murachi?0J
Junzoh Kitoh®*O Yoshito Ishida*C] Noriaki Kawakami®[]

Mitsunori Makino®

Objective: In the previous study, we proposed a mechanical
etiology that the idiopathic scoliosis is caused by a buckling
phenomenon of the spine induced by the growth of
vertebral bodies based on the accordance of the clinical
curves with the results of the buckling modes by the finite-
element method using the linear buckling theory.
However, the linear buckling theory is valid for
infinitesimal deformation. In the present study, we
developed a program to analyze deformation paths based
on the elastic theory considering geometrical non-linearity
and analyzed the deformation path including the buckling
phenomenon.

Method: We assumed that growth is the occurrence of the
non-elastic bulk strain, and implemented it by the finite
element method. In the geometrical non-linear analysis,
small incremental deformations are iterated. To deal with
various singularities, the incremental arc-length control
method was used. To exclude the modes that is correctable
by posture change, a boundary condition that holds the
node point of the single curve with neutral line center in
the horizontal plane was used.

Result: The deformation path induced by the growth of
vertebral bodies to T4 from T10 was analyzed. All buckling
points were limit points. The first bucking occurred
approximately 1.5 months growth of the normal woman.
The maximum deformation was approximately 0.1 mm that
is too small for the etiology. In the future work, we will
consider the remodeling phenomenon caused by the
unbalanced stress generated by the buckling.
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Evaluation of Vertebral Anomalies and Operations with
Vertebral Osteotomy in Congenital Spinal Deformity

Department of Orthopedics & Spine Surgery, Meijo
Hospital[(J2Goto Hospital

Noriaki Kawakami'[J Kazuyoshi Miyasaka'[]
Tetsuya Ohara'(J Taichi Tsuji'0 Kei Ando'0
Ayato Nohara'(l Manabu Goto?

Surgical treatment of congenital spinal deformity is still
controversial because of so much variety of curve type,
severity, and vertebral anomaly. The purpose of this study
was to analyze relation between the type of vertebral
anomaly and the operative strategy using vertebral
osteotomy.Sixty patients who underwent vertebral
osteotomy and correction for progressive congenital spinal
deformity were evaluated retrospectively. They consisted
of 31 males and 29 females and the age at the operation
was 13 years and 2 months. One patient was performed
operation twice separately because of upper thoracic
scoliosis and lumbar kyphoscoliosis. Of total 61 operations,
36 were from posterior only and 25 were using anterior
and posterior combined approach. 54 operations were one-
staged and 7 were two- staged. Types of vertebral anomaly
were evaluated with 3D-CT and were classified into
solitary simple (SS) in 16, multiple simple (MS) in 24,
multiple complex (MC) in 12, segmentation failure (SF) in
4, and mixed type in 4. The reasons why A-P combined
operation was chosen were; 1) necessity of release of
multiple disc levels in addition to osteotomy in 8, 2) leaning
curve in 7, 3) anterior strut bone graft because of big gap
in the oeteotomy site in 6, and others in 4. In 36 patients
who underwent posterior operation, 29 (80%) were
included in SS or MS, which indicated anterior and
posterior unison type on anomaly. The more severe curves
and multiple vertebral anomalies may be factors that lead

anterior-posterior combined operation.
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Curve correction with the Ilizarov external fixator in the

treatment of severe congenital scoliosis

Department of Orthopaedic Surgery, National Hospital
Organization, Kobe Medical Center[J?Department of
Orthopaedic Surgery, Hyogo Nojigiku Medical Center for
Disabled Children

Koki Uno*0 Takuya Kimura?(l Hiroshi Miyamoto*[]
Yoshihiro Inui'l] Kou Tadokoro!'C] Kenichirou Kakutani'(]
Naoatu Megumi'(J Shinichi Inoue'0) Yoshiyuki Okada!

Introduction: Treatment of severe congenital scoliosis is
still a challenge.We developed a new technique using an
external fixator for correction of the curve and examined
the result.

Methods: There were 9 patients<7male, 2female> . All
of the patients were mixed type of congenital scoliosis.
Two had spinal cord anomaly. Four patients already had
respiratory problems.After posterior release, Illizarov
external fixator was connected. The curve was corrected
by applying a dictraction force at concave side <10mm/
day>and compression force at convex side <5-10mm/
day>. The correction was finished in 34 days in average.
Finally, posterior fusion with instrumentation was
performed.

Results: Average age at the first operation was 16.8 years
and average follow up was 2.1 years. Average Cobb angle
of the main cuirve was 99.4 degrees before operation, and
53.9 degreesat the latest follow up. Infection occurred in 4
patients. Of these, two patient had deep infection and 2
had pin site infections of the external fixator . Two had
skin necrosis due to drastical distraction by the external
fixator. 2 had instrument failure and 2 had dural tear during
posterior release and liquorrhea occurred. One patient died
due to pneumonia after anterior release before performing
external fixator surgery.

Conclusions: The correction rate with the external fixator
is much better than that of the halo. The external fixator
allows us an excellent and a safe correction. In pedicular
screwing for congenital spine, using the navigation system

is recommended.
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Long-term results of surgical treatment for congenital
scoliosis -Assessment with SRS Instrument-

Department of Orthopaedic Surgery, Hyogo Nojigiku
Medical Center for Disabled Children(J?Department of
Orthopaedic Surgery, National Hospital Organization Kobe
Medical Center

Shuichi Kaneyama'(l Takuya Kimura![(J
Sayaka Hamamura'(] Kouki Uno?

The congenital scoliosis which causes severe spinal
deformity is treated surgically in many cases. Since it is
treated when young, it is important to get to know the
long-term results of surgery. Although there have been
many reports regarding the radiographical results, the
long-term clinical results have not been reported. The
purpose of this study is to assess the outcome after
treatment for congenital scoliosis by means of the Scoliosis
Research Society Outcome Instrument 24 (SRS 24).
Eighteen congenital scoliosis patients were treated
surgically at our institution from 1989 to 1996. Ten of these
18 patients were investigated with at least 10 years follow-
up at the time of receiving a posted self-administered
questionnaire. The mean age of these ten patients at
surgery was 13.0 years and the mean follow-up period was
11.8 years. There were three thoracic curves, five
thoracolumbar curves and two lumbar curves. Seven
patients had failure of formation, three had failure of
segmentation and two had mixed failure. The total SRS
questionnaire score averaged 95.6 pts (range 87-111) and
these patients scored especially higher in Satisfaction.
Otherwise, the score of General self- image was relatively
low, and significant correlation was found between General
self image and total SRS score (P<0.01, R=0.86). The
correlation between post operative self-image and
Satisfaction were also significant (P<0.01, R=0.75). The
long-term results of surgical treatment for congenital
scoliosis were excellent, and these results suggest that

improvement of self-image may improve the outcomes.
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Reliability of the Cobb evaluation

Izumi Orthopedic clinic

Yasuhiro Izumi

Accurate radiography is demanded because all the clinical
decision of scoliosis relies on the magnitude of the Cobb
angle. The tacit approval that one is dealing with a
radiograph in the free standing view is probably erroneous.
The plastic model of the right thoracic curvature was made
in about 25° and it took radiograph on the same condition
as the usual radiographs. The influence by the rotation on
the Cobb angle was checked. A change in the model rotated
at each 2° in consideration of the change range of the
radiography posture in the interval to left-right 20° and it
took radiographs of it. There are high correlation as 0.99
between the Cobb angle and rotation. For example, the
Cobb angles(26.7°) increased with an average 4.3° in left
rotation 10° and it decreased at 4.7° in right rotation 10°

on right thoracic curvature . Reliance on radiographic
technician positioning of the patient introduces a error of
Cobb angle as to make clinical decisions incorrect. The
use of a positioning device guarantees reproducibility of
patient position, thus eliminating the problem of random

error on Cobbs evaluation.
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Thoracic deformity of scoliosis patients-1st report: thoracic
morphology of normal children-

Department of Orthopaedic Surgery and Spine Surgery,
Meijo Hospital[(0?Goto Hospital

Taichi Tsuji'(Noriaki Kawakami![Kazuyoshi Miyasaka'[]
Tetsuya Ohara'[] Kei Ando!'] Ayato Nohara'(J
Manabu Goto?

Background: Thoracic Insufficiency Syndrome -TIS- has
been defined by Campbell as the inability of the thorax to
support normal respiration or lung growth. TIS can be
associated with severe malformations of the chest, spine
or ribs. In scoliosis patients, thoracic deformity is certain
but the degree of thoracic deformity as well as methods
for the evaluation of the deformity have not been
established.

Purpose: Aim of this study is to make x-ray measurements
of the thorax in normal children and establish the basic
data for the evaluation of scoliosis patients.

Methods: Eighty children who took whole spinal x-ray
were examined. These children were under 10 years old
and with Cobb angle less than 10 degrees. Morphology of
the coronal and sagittal planes of the thorax were evaluated
by radiographs. The patients underwent weight-bearing
anteroposterior -AP- and lateral radiographs of the entire
spine, including the chest. Evaluation parameters were
thoracic height -T1-T12-, thoracic width, thoracic depth
and space available for lung -SAL-.

Results: The average age of patients was 7 years and 1
month -4 m-10y 10m-. Age and height -90cm-150.1cm-
was well correlated. Height and thoracic height /-23mm-
240mm-, thoracic width -123mm-235mm- and depth -
80mm-177mm- were all correlated - r-0.865, r-0.8, r-0.57,
respectively-. The average SAL was 97.5+ 4.8percent-
86.9-112.5 percent-.

Conclusion: We have established by x-ray the thoracic
morphology of normal children. These parameters will be

used in evaluating scoliosis patients in the future.
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The association bitween the values of calcaneal bone mass
and the progression of scoliosis in the patients with

idiopathic scoliosis.

Department of Orthopaedic Surgery, Hirosaki University
School of Medicine

Kanichiro Wadall Toru Yokoyamall Atsushi Ono[]
Takuya Numasawall

Introduction: There were few reports about the
relationship between the value of bone mass and magnitude
of curvature in patients with idiopathic scoliosis. We had
been measured calcaneal quantitative ultrasound (QUS)
from 1997. The purpose of this study is to clarify whether
the value of bone mass can predict progression of curvature
or not.

Materials and Methods: Twenty-seven girls were
conducted in this study. The QUS parameter was evaluated
with Osteo Sono-Assessment Index (OSI) of right
calcaneus using AOS100 (Aloka, Japan) at the initial visit
(from 9 to 16 years, mean 12.9). The observed periods
ranged from 12 to 98 months (mean 46.1). OSI values were
standardized with OSI data in each sex and age healthy
subjects (Z scores).

Results: The average of OSI was 2.663 (from 2.272 to
3.376) and of Z score was 1.0 (from 0.6 to 1.2). The average
Cobb angles was 38.1 degree (from 22 to 87) at last follow-
up. The average change of Cobb angle was 3.5 degree (from
-20 to 58) during the follow-up, and 0.4 degree (from -12
to 8.2) per year. There were significant positive
correlations between the Z score and the change of Cobb
angle both during follow-up (r=0.403, p=0.0399) and per
year (r=0.465, p=0.0178).

Conclusion: The Z score of OSI associated with the change
of Cobb angle. However the correlations were weak, so
OSI can not be predictor of the progression of curvature
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School Screening for Scoliosis in Sapporo-city from 1989
trough 2005

Department of Orthopaedic Surgery, Hokkaido University

Atsushi Sukegawall Manabu ItoJ Kuniyoshi AbumilJ
Yoshihisa Kotani[] Masahiko Takahatal[] Hideki Sudol]
Shigeki Ooshimall Akio Minami

Purpose: School screening for scoliosis in Sapporo-city has
been performed mainly by school physicians. This study
aimed to analyze the epidemiological data regarding school
screening for scoliosis in Sapporo during Heisei-era from
1989 through 2005.

Methods: Epidemiological data regarding school screening
for scoliosis in Sapporo was obtained from the board of
education in Sapporo. The incidences of male and female
students requiring further investigation, those of idiopathic
scoliosis needing brace therapy or surgery were evaluated
in each year from 1989 through 2005.

Results: As a representative year, 1989, there were 33299
female students aging from 9 to 11 years screened for
scoliosis. Sixty students (0.18%) were sent for further
investigation and 0.11% was diagnosed idiopathic scoliosis.
Thirteen (0.04%) started treatment including bracing.
Among 33557 female students aging from 12 to 14 years,
0.817% of students were sent for further investigation and
0.42% were diagnosed idiopathic scoliosis. Two students
(0.006%) were treated surgically. Male students aging from
12 to 14 showed 0.11% incidence of idiopathic scoliosis.
The incidence of scoliosis has been similar throughout the
era despite a gradual decrease in the population of students.
Discussion: There have been critics to the fact that school
physicians are not the specialists of spinal deformity. The
detection rate of those with spinal deformity by school
screening in Sapporo, however, is not inferior to that of
other major cities. In terms of the precise methods of
screening, further refinement will be needed.
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Cross-Cultural Comparison of the Scoliosis Research
Society Outcomes Instrument Between American and

Japanese Idiopathic Scoliosis Patients

Department of Orthopaedic Surgery, Niigata Central
HospitalO?Department of Orthopaedic Surgery,
Washington University School of Medicine[(¥Niigata Spine
Surgery Center[¥Division of Orthopaedic Surgery, Niigata
University Medical and Dental General Hospital(l
SDepartment of Orthopaedic Surgery, Nishiniigata Central
Hospital

Kei Watanabe![lLawrence G Lenke?[IKeith H Bridwell?(]
Kazuhiro Hasegawa®(] Toru Hirano*] Takui Ito*0]
Naoto Endo*[] Seiji Uchiyama®

Purpose: To report a preliminary evaluation of the SRS-
24 and determine whether any differences of baseline
scores exist between American and Japanese patients with
idiopathic scoliosis.

Methods: We analyzed two comparable groups of 100
preoperative idiopathic scoliosis patients prior to the spinal
fusion separated into American (A Group) and Japanese (J
Group) populations. There were no statistically significant
differences between the groups for: gender, age, major
curve location, major curve Cobb angle, thoracic kyphosis
(p>0.05 for all comparisons). The patients were evaluated
using the first section (15 questions) of the SRS-24, which
was divided into four domains: total pain, general self-
image, general function, and activity.

Results: The A Group had significantly lower scores in
pain (p<0.0001, A; 3.7+ 0.8 vs J; 4.3+ 0.4), function
(p<0.01, A; 3.9+ 0.6 vs J; 4.2+ 0.5) and activity
(p<0.0001, A; 4.5+ 0.8 vs J; 4.9+ 0.3) domains compared
to the J Group. The J group had significantly lower scores
in self-image (p<0.0001, A; 4.0+ 0.7 vs J; 3.5+ 0.5)
domain. With regard to the individual questions, there were
significant differences in the scores for all questions except
for question 5 and 13 among the two groups.

Conclusion: There were significant differences in all four
domains between American and Japanese scoliosis
patients. Japanese patients had less pain, negative self-
image, higher general function and daily activity. It is highly
probable that culturally-related different perceptions of the
patient affect the SRS-24 scores and cross-cultural
comparison of the content of the SRS instrument is
necessary.
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Evaluation of Surgical outcome in Spinal Deformity in
Neurofibromatosis and Patient Outcomes using the SRS

Instrument

Department of Orthopaedic Surgery, Hyogo Nojigiku
Medical Center for Disabled ChildrenJ?Department of
Orthopaedic Surgery, National Hospital Organization Kobe
Medical Center

Sayaka Hamamura'(J Takuya Kimura'(J Koki Uno?0J
Syuichi Kaneyama!

Purpose: The purpose of this study is to investigate the
relation between post operative spinal deformity in
neurofibromatosis and patient outcomes using the Scoliosis
Research Society instrument-24 (SRS-24).

Patients and Methods: Twelve neurofibromatosis patients,
who were treated with surgery and followed up for more
than 2 year, were evaluated. There were 5 males and 7
females. The mean age at the time of operation was 13.9
(range 10-34) years. The mean follow-up period was 13.3
(range 2-35) years. The SRS-24 questionnaire was
completed, and a physical examination was performed at
the final follow-up visit.

Results: The average scoliosis angle was 55 degrees before
surgery, 39.7 degrees after surgery, and 41.7 degrees at
the final follow-up. Seven postoperative complications
occurred. These were 3 pseudarthrosis, 2 postoperative
infections and 2 implant failures. The total points of SRS-
24 averaged 88.3 points. The average point of each
individual domain was 4.3 about pain, 2.9 about general
self-image, 3.5 about self-image after surgery, 3.6 about
function after surgery, 3.6 about general function, 4.4 about
level of activity, and 3.5 about satisfaction with surgery.
Scoliosis angle at the final follow-up showed significant
inverse correlation with general function (p<0.01).
Moreover, general self-image domain showed significant
positive correlation with total SRS score (p<0.01).
Conclusion: These results suggest that the residual spinal
deformities after surgery or the bad self-image due to skin

lesions of neurofibromatosis may influence total SRS score.
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Changes in the patients' image of trunk and satisfaction

after operation for spinal deformities

IRehabilitation Room, Meijo Hospital(1?Department of
Orthopedics Surgery and Spine Center, Meijo Hospital

Kumiko Aramoto!JHideto Nakai'd Tomoko Sumikawa'(]
Yu Koide'O Noriaki Kawakami?[] Kazuyoshi Miyasaka?(]
Taichi Tsuji?!(Tetsuya Ohara?JAyato Nohara?[Kei Ando?

Purpose: The purpose of this study was to evaluate the
patients' image of their trunk and satisfaction after
operation for spinal deformities.

Materials and Methods: 178 patients with scoliosis
underwent surgery from January 2004 to December 2005.
Of these, we evaluated 73 patients, from whom interviews
were obtained before operation and 6 months later. They
consisted of 9 males and 64 females. The average age was
14 years (range: 9-18 years), and the average Cobb angle
was 63.9 degrees. The diagnoses were idiopathic scoliosis
in 51, syndromic scoliosis in 14, and congenital scoliosis
in 8. The Walter-Reed Visual Assessment Scale (WRVAS)
was utilized for assessment of all patients and their parents.
SRS-24 and SF-36 were also utilized for all patients
preoperatively and 6 months later.

Results: The correction rate of the Cobb angle was 75.6%.
The WRVAS improved significantly for all visual
assessments of spinal deformity. In SRS-24, both self-
image and satisfaction improved, but activity declined. In
SF-36, both physical function and physical role declined.
Conclusion: This study demonstrated the effects of surgical
treatment for improvement of self-image and satisfaction;
although postoperative activity and physical function
decreased. We noted the importance of isometric trunk
exercise during the first six months after the operation.
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Brace Treatment for Juvenile scoliosis

!National Hospital Organization Kobe Medical Center(]
?Hyogo Nojigiku Medical Center for Disabled Children(]
3Kanebo Memorial Hospital(J*Kakogawa Municipal
Hospital

Kenichiro Kakutani'J Koki Uno!'0] Takuya Kimura?[J
Yasuhiko Saito*0] Norihide Sha?

The aim of this study is to evaluate the effect of brace
treatment in Juvenile scoliosis ( idiopathic and syndromic
scoliosis ). Between 1979 to 1998, we treated 34 patients
(idiopathic scoliosis: 26 patients, syndromic scoliosis: 8
patients). Of the five patients of idiopathic scoliosis,
CTLSO (Milwaukee brace)were used. TLSO (Cheneau
brace) was used for another 29 patients. Nine patients of
idiopathic scoliosis had full-time bracing, the others had
night-time bracing. We compared the change of the Cobb
angle, whether the surgery was performed or not. Nineteen
patients with increase in the Cobb angle of 6 degrees and
more were classified as the progression group, and the
remaining fifteen patients without increase were as the
non-progression group. The mean initial ages are 6.5 years
old of idiopathic scoliosis and 8 years old of syndromic
scoliosis, and the mean initial Cobb angles are 29.4 degrees
of idiopathic scoliosis and 54 degrees of syndromic
scoliosis. All patients of syndromic scoliosis progressed.
The mean progression of Cobb angle in idiopathic scoliosis
was 0.6 degrees / year and in syndromic scoliosis was 6.2
degrees / year. Only one patient of idiopathic scoliosis
underwent surgery under 10 years old, three patients of
idiopathic scoliosis and all of syndromic scoliosis
underwent surgery after 11 years old. The night brace
treatment for juvenile idiopathic scoliosis is effective.
However symptomatic scoliosis progressed even with the
brace treatment, growing rod might be the candidate of
the treatment for this kind of deformity.
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Compliance of Brace Treatment for Patients with
Idiopathic Scoliosis

Department of Orthopaedic Surgery, University of
Miyazaki Faculty of Medicined?Department of
Orthopaedic Surgery, Nozaki Higashi Hospital

Hiroshi Kuroki'[(J Shinichiro Kubo'(J Etsuo Chosa'(]
Naoya Tajima?®

Objectives: The purpose of this study is to investigate the
brace-wear compliance in patients with idiopathic scoliosis
who underwent Osaka Medical College (OMC) brace
treatment.

Materials and Methods: From 1999 through 2004, 111
consecutive patients with idiopathic scoliosis who were
newly prescribed the OMC brace were studied. The study
included 11 boys and 100 girls with a mean age of 13 years
and 0 month. We examined the drop out rate and the brace-
ware compliance under patients' self-statement.
Results: The drop out rate was 14.4%. The mean
compliance, that was expressed the rate of actual brace
wearing time as compared with instructed brace wearing
time, of all cases decreased to 58.4% from 88.0% for 2
years after prescription of brace. In comparison between
elementary school and junior high school, the drop out rate
of the patients in junior high school was higher than that
of the patients in elementary school. However, the
compliance of the patients in junior high school was lower
than that of the patients in elementary school. The amount
of time in the brace was significantly decreased at 1 year 6
months, which was thought the time proceeding to the
next stage of education as a turning point.

Conclusions: The physicians should keep making much
effort to complete the brace treatment for idiopathic
scoliosis by not only making sufficient consent about the
value of brace wearing to the patients and their parents
but also taking the alteration of social environment around

the patients into consideration.
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Clinical results of conservative therapy using arch support

for mild idiopathic scoliosis

Dept. of Orthop. Surg., Showa Univ. Fujigaoka Hospital(l
?Asao Hospital Spine Center

Hajime Saito!'0] Koji Kanzaki'[J Kei Tateno!']
Youhei Ishihara'(JShinichi Ayabe![JTakayuki Nakajima'(]
Yusuke Oshita'J] Masutaro Morishita?

The purpose of this study is to seek a possibility for the
correction of mild idiopathic scoliosis when the unilateral
pelvic lift was made by using an arch support in the lumbar
convex side. There were 17 females with an average age
of 12.9 years old and a range of 11-16 years old. Cobb angle,
rotation(Nash & Moe), imbalance were measured in A-P
X-ray films before and after using 1-2 cm height of the
arch support. The arch support was used in convex side of
the lumbar curvature. The mean Cobb angle of the upper
curvature was 20.4 degrees before using the arch support
and after 14.1 degrees after using it. The mean Cobb angle
of lower curvature was 21.6 degrees before using the arch
support and 11.7 degrees after using it. There was no
significant difference in rotation after using the arch
support. One case finally needed a brace because her
curvature was increased. The pelvic lift by using an arch
support in lumbar convex side maintained the magnitude

of Cobb angle for the mild idiopathic scoliosis.
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Can Preoperative Radiographs Predict Pedicle Morphology

in Thoracic Scoliosis?

Dept. of Orthopaedic Surgery, Keio University(1?Dept.
of Orthopaedic Surgery, Washington University Medical
Center[0®Dept. of Musculoskeletal Reconstruction &
Regeneration Surgery, Keio University

Kota Watanabe'[] Lawrence G Lenke?(]
Morio Matsumoto®[] Kazuhiro Chiba'(] Yoshiaki Toyama!

Purpose: The use of pedicle screw fixation for the surgical
treatment of thoracic scoliosis has become more common.
An accurate assessment of the size and morphology of the
pedicles preoperatively is helpful with surgical planning.
We analyzed the ability to predict pedicle size and osseous
morphology from plain radiographs correlating with
intraoperative findings.

Methods: We recently defined four internal types of
pedicles based on osseous morphology: TypeA- large
cancellous channel; TypeB- small cancellous channel;
TypeC- cortical channel; and Type D- absent pedicle
channel. We prospectively measured the pedicle diameter
and classified the pedicle types based on preoperative
radiographs (standing, supine, push-prone, side-bending)
in scoliosis patients. Vertebral body rotational was also
taken into consideration. The preoperative radiographic
descriptions were compared to the actual intraoperative
determination of the pedicle type (A, B, C, or D).
Results: A total of 364 thoracic pedicle screws were placed
in19 patients. From these, 1056 images were evaluated
using various preoperative radiographs. We were able to
differentiate between types A, B, and C despite the
presence of rotation. Differentiating between C and D
pedicle types was very difficult due to vertebral body
rotation and smaller pedicle diameter. The ability to
properly classify between a type A and B, and C/D was
high with an accuracy of 65-79% depending on the rotation.
Conclusion: Four types of pedicles have been described
based on osseous pedicle channel anatomy. We were able
to predict the pedicle type from plain radiographs with an
accuracy of 65-79%, which should help in surgical planning.
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A Novel Description of Osseous Pedicle Morphology: How
many Thoracic Scoliotic Pedicles have Cancellous
Channels?

Dept of Orthopaedic Surgery, Keio University[*Dept. of
Orthopaedic Surgery, Washington University Medical
Center[®Dept. of Musculoskeletal Reconstruction &
Regeneration Surgery, Keio University

Kota Watanabe'(] Lawrence G Lenke?(]
Morio Matsumoto®J Kazuhiro Chiba'[] Yoshiaki Toyama®

Purpose: Segmental fixation with pedicle screws has
become a popular surgical procedure for scoliosis
correction. The morphological assessment of the pedicles
before and during surgery has become extremely
important. We propose a new pedicle morphologic
description and prospectively investigated the occurrence
of four distinct pedicle types.

Methods: We defined four pedicle types: Type A-"Large
Cancellous Channel" in which the pedicle probe is smoothly
inserted without difficulty; Type B-"Small Cancellous
Channel" in which the probe is inserted snugly with
increased force; Type C-"Cortical Channel" in which the
probe cannot be manually pushed but must be tapped by a
mallet down into the body; and Type D-"Absent Pedicle
Channel" necessitating a "juxtapedicular" pedicle probe
insertion. We prospectively recorded these thoracic pedicle
types in a consecutive series of scoliosis patients.
Results: 468 thoracic pedicle screws placed into 24
consecutive patients at levels ranging from T2-T12 were
evaluated. The average age was 15.6 + 2.5 years (range
11-21). The average Cobb angle was 77.8+ 25.5° (range
45-127°). During pedicle probing, based on the above
descriptions, we found 227 type A pedicles (59%), 148 type
B pedicles (32%), 28 type C pedicles (6%), and 15 type D
pedicles (3%). All convex pedicles had a cancellous channel
(types A and B), while 75 % of concave pedicles had
cancellous channels.

Conclusions: Surprisingly, 91% of thoracic pedicles have
a cancellous channel. This osseous pedicle morphologic
description will aid surgeons during manual probing of
pedicle tracts with specific techniques required for safe
screw insertion of each of the four types.
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Correlation between intraoperative rotational angle of

vertebra and anatomical character

The Department of Orthopaedic Surgery, University of
Okayama

Yoshihisa Sugimoto[] Masato Tanakall
Kazuo Nakanishi(] Toshifumi Ozaki

Multiple segmental screw fixation was useful technique
to correct spinal deformity of patients with scoliosis.
However we must be careful not to insert pedicle screw
into spinal canal. In the course of accuracy insertion, we
assessed correlation between rotational angle of vertebra
and anatomical character such as spinous processes,
transverse processes or lamina.We evaluated 70 vertebras
of 15 patients with thoracic scoliosis. Rotation of vertebra
was assessed using axial CT and we examined correlation
between rotational angle of vertebra and anatomical
character such as spinous processes, transverse processes
or lamina. Average difference between rotational angle of
vertebra and spinous processes were 12 degrees (range 0
to 28 degrees). Average difference between rotational
angle of vertebra and line between the tip of bilateral
transverse processes were 3 degrees (range 1 to 7
degrees). Average difference between rotational angle of
vertebra and lamina were 5 degrees (range 0 to 12
degrees).It was important to assess rotation of vertebra
using preoperative CT. However preoperative CT was
taken with supine position, and we can not know accuracy
vertebral rotation in intraoperative position. This study
concluded that we should refer not spinous processes but
transverse processes to expect rotation angle of vertebra

intra operative position.
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Accuracy of pedicle screw insertion in segmental screw
fixation of comparison of free hand technique with

fluoronavigation

Department of Orthopaedic Surgery and Spine Surgery,
Meijo Hospital(J?Goto Hospital

Taichi Tsuji'(Noriaki Kawakami![Kazuyoshi Miyasaka'[]
Tetsuya Ohara'(J Kei Ando!'0] Ayato Nohara'(J
Manabu Goto?

We evaluated the accuracy of screw insertion as segmental
screw fixation for scoliosis and compared the free hand
technique with fluoro-navigation.Ninety-three cases of
scoliosis were performed . In the Free hand technique
group -FH- were 38 patients while the navigation group-
FN- had 55 patients. Accuracy of screw location was
evaluated using CT.Evaluation criteria-a-Pedicle screw
was located within the pedicle and perforate with only
screw thread. b-Pedicle screw was located out of the
pedicle but within a distance of 2mm to 4mm from the
perforation in a c-Pedicle screw was located out of pedicle
and at a distance beyond 4mm from the perforation in a.
Ia-Pedicle screw perforated pedicle but located within rib
head-There was no bone perforations-. Ib-Pedicle screw
was located out of rib head but within a distance of 2mm to
4mm Ic-Pedicle screw was located out of rib head and at a
distance beyond 4mm. In addition the direction of
perforation was evaluated as being medial or lateral. The
total number of pedicle screws was 1221-FH group 548,
FN group 673-. Eight hundred ninety nine screws -FH
group 77.4 percent-, FN group 88.0percent-were evaluated
based on criterium a. Together with criterium Ia,
85.1percent-screws were located within the bone in the
FH group and 92.0percent-were found in the FN group.
Only 57.9percent of the screws were located within the
bone at the concave side of the upper curve in the FH
group while that of the FN group was 83.4percent.The
use of fluoronavigation increased accuracy of screw

insertion.
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Application of navigation technology to spinal deformity
surgery

Dept. of Orthop. Surg., Shinshu University School of
MedicineJ?Dept. of Orthop. Surg., Hokkaido Social
Insurance Hospital(®*Dept. of Orthop. Surg., Chigasaki
Tokushukai Hospital

Jun Takahashi'(J Isao Nakamura!(J Hiroki Hirabayashi'(J
Yasuhiro Shono®[] Sohei Ebara®l] Hiroyuki Kato!

Purpose: Surgical results of pedicle screw insertion are
reported.

Objective: Twenty-one cases of spinal deformity surgery
using a StealthStation system were studied.

Subjects: 6 males and 15 females with a mean age of 16.4
years. Mean followup observation period was 30.1 months.
Evaluated variables included screw position determined
by post-surgical CT. Screw position was graded as follows:
Grade 1, correctly inserted into pedicle; Grade 2,
perforation from pedicle within 50% of screw diameter;
Grade 3, perforation from pedicle of 50% of screw diameter
or greater.

Results: Outcomes for each variable were as follows: mean
surgical time, 6 h 22 min; mean blood loss 888 g; mean
Cobb or kyphotic angle before surgery, 64.9 degrees ; mean
Cobb or kyphotic angle at final followup, 27.9 degrees ;
and mean correction rate, 57.7% . Of a total of 125 pedicle
screws inserted utilizing the navigation system, 7 screws
(Grade 2, two screws ; Grade 3, five screws) perforated.
Perforation rate, defined as ratio of Grade 3 perforation to
all screw insertions, was 4%.

Discussion: A navigation system is useful for screw
insertion for narrow pedicles. A navigation system is useful
for safety management as some pedicles are evaluated as
inappropriate for screw insertion during the surgical plan.
Navigation systems can be a useful supplementary device
for supporting spinal surgery.
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Evaluation of a Navigation System for scoliosis

Department of Orthopaedic Surgery, Okayama University
Graduate School of Medicine

Kazuo Nakanishil[] Masato Tanakal
Yoshihisa Sugimoto[] Toshifumi Ozaki

Introduction: Recently, we use navigation system for a
scoliosis that pedicle screw (PS) insertion has difficulty.
Postoperative outcomes of PS placement were evaluated.
Methods: There were 10 patients, who submitted to PS,
evaluated using computerized tomography (CT). A total
of 138 screws were inserted. The vertebral body which
had difficulty with the screw insertion inserted a screw
after doing registration and the top and bottom vertebral
body referred to it and inserted it. We evaluated accuracy
of the screw insertion with a classification of Neo with a
postoperative CT image.

Results: There were no spinal cord or blood vessel injuries
and no serious postoperative complications. 14(10.1%) of
them breached the pedicle cortex. There were 9 screws
(6.5%) that deviated more than 2mm (more than Neo grade
2). Registration time was for average 6 minutes 12 seconds
per a vertebral body (3-13 minutes).

Discussion: Pedicle Screw are the most stable
biomechanically. However, they involve a high degree of
risk for neurovascular complications accompanied by screw
insertion. Safe insertion of screws can be performed when
the recent navigation system is used, but it is dangerous
to put too much confidence in navigation system.
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Surgical treatment of severe kyphotic deformity of the

cervical spine in a patient with neurofibromatosis.

Department of Orthopaedic Surgery, The Jikei University
School of Medicine

Takeshi Inoueld Shigeru SoshiJ Masaaki Chazonol]
Yosuke Nakamurall Chikara Ushikul[] Akira ShinoharalJ
Keishi Marumo

Purpose: We report on an operatively treated patient with
severe kyphotic deformity of the cervical spine and
neurofibromatosis type 1(NF-1).

Case report: A 26-year-old woman with NF-1 presented
with numbness and hypoesthesia in her both upper and
lower limbs. The symptoms were due to spinal cord
compression in the cervical lesion caused by severe
kyphotic deformity. Muscle weakness was not observed.
Hyperreflexia in the lower limbs, bilateral ankle clonus
and Hoffmann reflex more pronounced on the right side
were evident. Severe kyphotic deformity accompanied by
dystrophic changes was detected on plain X-rays, CT and
MRI images. The Cobb,s angle was 100 degrees from C4
to C7. Surgical treatment included: 1. preoperative
correction by halo traction, 2. anterior release and
decompression, 3. halo traction for gradual correction for
2 weeks, 4. posterior fusion with spinal instrumentation
and anterior strut bone graft. Post-operatively, the Cobb,s
angle changed from 100 degrees to 42 degrees. One year
and 6 months after surgery, neurological symptoms have
improved.

Discussion: Cervical deformity in NF-1 is usually
asymptomatic and severe kyphotic deformity producing
neurological symptoms is relatively rare. Attention should
be paid to the dystrophic changes, since surgical results
in majority of cases with severe deformity and neurological
deficits are very poor. An early surgical intervention might
be considered since either deformities or neurological
deficits may progress further. A two-staged operation with
halo traction is a useful approach to treat severe deformity
because gradual correction is possible and complications

such as paralysis, blood loss, etc. can be avoided.
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Multiple surgical treatments for spinal deformities with
von Recklinghausen disease, a case report of autopsy

Department of Orthopaedic Surgery & Spine Surgery,
Meijo Hospital[(0?Goto Hospital

Kazuyoshi Miyasaka'[] Noriaki Kawakami'[]
Tetsuya Ohara'[TTaichi Tuji'[Kei Ando!'[JAyato Nohara'[]
Manabu Goto?

We reported an autopsy case of 23-year-old woman with
von Recklinghausen disease and spinal deformities who
underwent multiple operations.From the age of 3,
Hurrington without fusion and multiple rod extension
process were carried out. At 11 years old, anterior (T4-
T12) and posterior fusion (T3-S1) were performed. Two
years later, anterior fusion with fibula (T12-L4) and
posterior reconstruction were performed because of non-
union. At the age of 21, juncional kyphosis at the upper
thoracic spine occurred and rescued by posterior
reconstruction (C6-S).At 23 years old, by the traffic
accident, she fell down from the seat and hit her back, but
did not complain any symptoms except mild back pain. On
the 2nd day after, she noticed back swelling and admitted
to our hospital. Her back swelling was subcutaneous
haematoma and became larger and larger. Then
transcatheter arterial embolization (TAE) and several
times blood transfusions were performed. Although her
general condition was getting better after TAE, she
suddenly died on the 7th days after admission. Autopsy
was performed to clarify the cause of her death and
revealed that intrathoracic bleeding from a small
neurofibfoma at the medeastinum was the main cause of
her death. Interestingly, fibula graft (T12-L4) was intact
without any damage in surrounding paravertebral
neurofibfoma. Anterior bone graft, as well as posterior
fusion, is indispensable for surgical treatment of the spinal
dystrophic deformities. From autopsy findings, fibula graft
as anterior spinal column was considered to play a great
role for maintenance of the stability in the dystrophic

deformities.
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Malignant Peripheral Nerve Sheath Tumor (MPNST) after

scoliosis surgery in neurofibromatosis

Department of Orthopaedic Surgery, Fukuoka Children's
Hospital and Center for Infectious Diseases

Haruhisa Yanagida[] Toru Yamaguchi

We report two cases of malignant peripheral nerve sheath
tumor (MPNST) after scoliosis surgery in
neurofibromatosis patients.

Casel: 25 year-old lady complained low back pain 13 years
after scoliosis surgery(L1-L5 anterior-posterior
instrumentation and fusion). CT revealed massive
retroperitoneal tumor and she underwent resection of the
tumor. Tumor was diagnosed as MPNST. Only in 2 weeks,
tumor recurred and she deceased 5months after resection.
Case2: 21 year-old lady noticed right thigh tumor 7 years
after scoliosis surgery(L1-L4 anterior instrumentation and
fusion). MRI suggested malignant soft tissue tumor. She
underwent resection of the tumor and reconstruction of
the vessels. Tumor was diagnosed as MPNST.

When we follow up neurofibromatosis patients after
scoliosis surgery, we should pay attention to the malignant
soft tissue tumor as well as spinal deformity. To inform
the patients of the possible occurrence of malignant tumor

for early diagnosis and treatment is important.
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Surgical cases of kyphoscoliosis in Marfan syndrome:
report of two cases

Department of Orthopaedic Surgery, National Hospital
Organization Murayama Medical Center(?Keiyu
Orthopedic Hospital

Takeshi Ikegami'(] Masashi Saito?’l] Kentaro Fukuda!(J
Mutsuhiro Tamura!(J Masafumi Machida®

Introduction: While the patient of Marfan syndrome often
suffer scoliosis, thoracolumbar kyphosis is rarely seen. We
report two cases of kyphoscoliosis associated with Marfan
syndrome that was treated surgically.

Case 1: 16 years-old female. Body height 170 cm, body
weight 38 kg. She has no history of treatment of her spinal
deformity. When she visited our hospital, x-ray showed
scoliosis with 43-degrees (Th4-Th12), and kyphosis with
78-degrees (Th8-L2). She underwent posterior surgical
correction and fusion from Th2 to L4 using ISOLA spinal
system. Thoracolumbar kyphosis was corrected using a
cantilever technique. While estimated blood loss was 1764
g, the allogeneic transfusion could be avoided.
Postoperatively, the scoliosis improved to 2-degrees
(correction rate: 95%) and kyphosis improved to 9-degrees
(correction rate: 88%).

Case 2: 17 years-old male. Body height 180cm, body weight
45 kg. X-ray showed scoliosis with 40-degrees (Th6-Th11),
36-degrees (Th11-L4) and kyphosis with 50-degrees
(Th10-L2). She underwent posterior surgical correction
and fusion from Th4 to L3 using ISOLA spinal system.
Thoracolumbar kyphosis was corrected using a pedicle
subtraction osteotomy of L1 vertebra. While estimated
blood loss was 2130 g, the allogeneic transfusion could be
avoided. Postoperatively, the scoliosis improved to 13-
degrees (thoracic curve; correction rate: 95%), 18-degree
(thoracolumbar curve; correction rate: 50%) and kyphosis
improved to 19-degrees (correction rate: 62%).
Discussion: The thoracolumbar kyphoses of Marfun
syndrome was successfully corrected by using the
cantilever technique or the pedicle subtraction osteotomy.
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A case of thoracolumbar scoliosis associated with Arnold
Chiari malformation type L. -Late onset of paralysis after

surgical correction

The Department of Orthopaedic Surgery, Gifu University
School of MedicineJ?Fujieda Heisei Memorial Hospital

Kei Miyamoto![] Junya Hanakita?[J Hideo Hosoe![J
Chizuo Iwai'0) Shouji Fukuta'(J Naoki Suzuki'(]
Yasuo Kanamori'O Katsuji Shimizu!

Patient: 19 y.0., female. At the age of 10, she was diagnosed
as thoracolumbar scoliosis associated with Arnold Chiari
malformation type I, syringomyelia, and film termilnale
syndrome. Untethering, LP shunt, foramen magnum
decompression, and dura plasty were performed. At age
19, she was referred to our clinic for the spinal deformity
(Th6-12: 34 deg., Th12-L5: 45 deg.) Correction and fusion
(L1-4) via anterior approach was performed (Postop. Thé6-
12: 15 deg., Th12-L5: 10 deg.). LP shunt tube was
exchanged. One year postoperatively, muscle weakness
at bilateral lower extremity gradually developed until she
became unable to ambulate in six months. Enlargement in
the size of the syrinx at the thoracic and lumbar spinal
cord was noted. Shunt operation at thoracolumbar spine
and foramen magnum decompression (revision) were
performed. Seven years after the correction, she maintains
spinal correction and is able to walk with assistance.
Presumably, traction stress for the spinal cord after the
spinal correction and change in the function of the LP shunt
tube are the possible cause for the late onset of the
paralysis. In such patients, close collaboration with
neurosurgeons team both in the evaluation of preoperative
status and care for the patients at the postoperative course

is essential.
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A case study of Bilateral hydrothorax and hydromediastinum
due to perforation of the central venous catheter after
congenital scoliosis surgery

Department of Orthopedic Surgery, Osaka Medical
College#Pediatric Orthopedic and Scoliosis Center, Oumi
Onsen Hospital(J*Hirakata City Hospital

Kenta Fujiwara'(] Akihiro Kim![] Mitsuo Kinoshita'(]
Yoshihiro Semoto®[] Riya Kosaka®

A 10-year-old girl with congenital scoliosis showed 42
degrees scoliosis from T7 to L1 in the X-ray examination.
Due to concern about progression of scoliosis, surgery was
planned. Posterior corrective fusion was performed under
general anesthesia.

Before surgery, a double lumen catheter was introduced
into the right internal jugular vein using Seldinger's
method. On the third day after the posterior corrective
surgery, we permitted sitting position to her. In the
evening of the same day, she complained of anterior chest
pain and respiratory discomfort. Computed tomography
revealed the CVC perforation into the innominate vein,
mediastinal effusion and bilateral pleural effusion.
Thoracocentesis was performed immediately. Transparent
fluid was drained from the right pleural cavity. The
biochemical analysis of the drained fluid showed that high
concentration of glucose (701mg/dl). It suggested
extravasation from the catheter. The central venous
catheter was withdrawn and 850ml of transparent fluid was
drained from the hilateral pleural cavity. The symptoms
rapidly improved. The patient's recovery was uneventful.
Discussion: Improvement of the cervical alignment by
correction of the thoracic scoliosis and the early permission
of sitting position induced malposition of the tip of catheter.
Then the vein perforation was occurred.

Bilateral hydrothorax and hydromediastinum due to
perforation of the central venous catheter can be one of
the cause of a fatal complications. When a patient complains
of sudden onset of anterior chest pain and respiratory
discomfort after scoliosis surgery, early diagnosis of this
complication should be pursued.
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Paralytic scoliosis with severe trunk imbalance managed

by twice fusion mass osteotomy

The Department of Orthopaedic Surgery, University of
Hokkaido

Nagahama Ken[J Abumi KuniyoshilJ Ito Manabul[J
Kotani Yoshihisal] Takahata Masahiko[] Sudo Hidekil[J
Oshima Shigekil[] Minami Akio

We will report a case with paralytic scoliosis with severe
trunk imbalance managed by twice fusion mass osteotomy
during term of 9 years.

Case: 31 years old female with trunk imbalance leaning to
the right after long time sitting

Clinical History: The patient complained lumber scoliosis
progressed after angiography for paraparesis caused by
arteriovenous malformation. The former doctors
performed correction surgery using Luque segmental
wiring at her age of 15 years. Scoliosis was corrected,
however, her trunk imbalance progressed after the
surgery. She was introduced to us in 1996. She underwent
six level of fusion mass osteotomies and correction using
ISOLA spinal system at the lumbar spine. Her trunk
balance significantly improved and fusion was achieved.
There was a little loss of correction. She returned to her
original job, and enjoyed sports using wheelchair. After 9
years of correction surgery, she felt fatigue on her back
after long time working. She required us better sitting
valance. We performed fusion mass osteotomy at L1/2 after
cutting of previously implanted rods. Correction force was
applied, and the rods were reconnected. Finally, fusion
and ideal trunk balance were obtained without loss of
correction.

Disccusion: Fusion mass osteotomy followed by segmental
correction by instrumentation is useful procedure for
correction of previously fused scoliosis with trunk
imbalance. Osteotomy at the lumbar spine adjacent to the
pelvis is effective for correction of trunk imvalance.
Evaluation of correction during surgery is difficult.
Therefore, assessment of pelvic inclination and change of

plumb line during correction are important.
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Scoliosis associated with Becker's nevus syndrome:A case
report.

Department of Orthopedic Surgery, School of Medicine,
Keio University, Tokyo Japan.O?Department of
Musculoskeletal Reconstruction and Regeneration
Surgery, School of Medicine, Keio University, Tokyo
Japan.

Eijiro Okada'(J Morio Mastumoto®[] Takashi Tsuji'(]
Ken Ishi'(] Yoshinari Takaishi'[] Masaya Nakamura'[]
Kazuhiro Chiba'(] Yoshiaki Toyama'

Introduction: Patients with Becker's nevus syndrome is
known to frequently present with scoliosis, however,
reports on the surgically treated cases are very scarce.
Case: Fourteen-year-old-female was referred to our clinic
for treatment of spinal deformity.On physical
examination,wide ranges of brown patches were seen in
her left shoulder and lower back. Hypoplasia of left breast
was noted. Neurological examination showed no
abnormalities. Radiograms revealed right thoracic curve
of 74 degrees(T5-T11) and left dorsolumbar curve of 51
degrees (T11-L4), which was reduced to 51 and 19 degrees
respectively by side benders. Under diagnosis of scoliosis
associated with Becker's nevus syndrome, she underwent
posterior correction and fusion using pedicle screw
fixation.She had uneventful postoperative course,and her
curve magnitudes were reduced to 13 and 7 degrees.
Discussion: In 1949, Becker first reported two patients
presenting with hyperpigmented and hypertrichotic skin
lesions. In 1997, Happle proposed Becker's nevus
syndrome as clinical entity characterized by
hyperpigmentation, hypertrichosis,unilateral hypoplasia of
breast and other cutaneous, muscular or skeletal defects.
Danarti reviewed 55 cases, of which 10 cases (18.2%) had
scoliosis with curve magnitude ranging between 11 and
17 degrees and 4 cases (7.3%) had hemivertebrae and spina
bifida occulta. Thus, mild scoliosis is not rare in patients
with Becker's nevus syndrome, however, report of
progressive scoliosis that required surgical treatment is
extremely rare.

Conclusion: Case of Becker's nevus syndrome with
progressive scoliosis successfully treated by surgery was
reported.
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Anterior Lumbar Myelomeningocele - A Case Report

Department of Orthopedic Surgery and Spinal

Kei AndoU Noriaki Kawakamill Kazuyoshi Miyasakall
Taichi TsujilJ Tetsuya Oharal] Ayato Nohara

Case: A boy complaining of severe spinal deformity visited
our hospital at the age of one year and six months.
Radiographic evaluation demonstrated severe lumbar
kyphoscoliosis and a huge ventral cyst originating from
the dural tube in MRI. CT images demonstrated multiple
complicated vertebral anomalies from the lower thoracic
to sacral vertebrae. He was able to walk without any
problems despite urinary dysfunction. Hemiepiphysiodesis
was performed from T12 to L4 to prevent progression of
the spinal deformity and to allow for growth modulation,
followed by Risser-Cotrel cast for six months at the age of
2 years. Due to postoperative pseudoarthrosis, the spinal
deformity progressed to thoracolumbar kyphosis of 107
degrees at the age of 7 years. A two-staged operation was
planned and performed; the first operation was posterior
osteotomy and correction with the aid of a three-
dimensional model, the second operation was an anterior
fusion on L4/5 and L5/S1. Postoperatively, plain X-ray
showed scoliosis of 38 degrees and kyphosis of 68 degrees
without any neurological changes.

Discussion: Kyphosis and/or kyphoscoliosis are some of
the most frequently encountered problems in patients with
meningocele. Since the present patient had a very rare
ventral myelomeningocele with complicated congenital
kyphoscoliosis and complained of slight neurological
disturbance (i.e., urinary and anorectal dysfunction), it was
very difficult to determine a strategy for treatment. Using
a three-dimensional model, we were able to determine the
location of osteotomy without any damage of the
myelomeningocele and succeeded in correcting this severe

spinal deformity.
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Swyer-James syndrome with scoliosis : report of a case

Department of Orthopaedic Surgery, Fukuoka Children's
Hospital and Center for Infectious Diseases

Haruhisa Yanagidal[] Toru Yamaguchi

Swyer-James syndrome is a rare disorder characterized
by a unilateral hyperlucent lung. It is thought to be caused
by childhood respiratory viral infections. We report a rare
case of Swyer-James syndrome associated with scoliosis.
Case was 12-year-old girl.She had mycoplasma
pneumoniae at 2 years old. After that dyspnea and
wheezing gradually developed and a diagnosis of Swyer-
James syndrome was confirmed at 3 years old.Scoliosis
developed from 9 years old and she admitted our clinic
when she was 10 years old. Her scoliosis measured 39
degrees at T4-T12, and 28 degrees at T12-L5. Deformity
developed despite of bracing, and we performed surgery.
Before surgery, her vital capacity was 1.36 1 (% VC 49.5%)
and FEV1.0% was 70.7%. Pulmonary scintigraphy revealed
low ventilation(33%) and perfusion(29%) of the left lung
compared to right.Scoliosis had developed to 66 degrees
atT4-T12,and 40 degrees at T12-L5. We performed T3-
L1 posterior spinal instrumentation and fusion. Though
we experienced nocomplications during or after surgery,
care should be taken not to lead to respiratory
complications in case of Swyer-James syndrome associated

with scoliosis.
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Efficacy of Night-time Bracing with Cheneau Brace in
Skeletally Immature Adolescent Girls

Department of Orthopaedic Surgery, Hyogo Nojigiku
Medical Center for Disabled ChildrenJ?Department of
Orthopaedic Surgery, National Hospital Organization,
Kobe Medical Center

Takuya Kimura!( Shuichi Kaneyama'(]
Sayaka Hamamura'![l Koki Uno?

Purpose: The purpose of this study is to evaluate the
efficacy of night-time bracing with Cheneau brace in
preventing curve progression in skeletally immature
idiopathic scoliosis patients.

Patients and Method: From 1991 to 2001, patients were
included in this study if they:1) had a idiopathic scoliotic
curve from 25 to 40 degrees ; 2) were 10 years old and
over; 3) were skeletally immature (Risser 0-3) at brace
initiation. All patients were followed at least 12 months
after brace discontinuation. Sixty seven female patients
met the inclusion criteria.

Results: The average age at brace initiation, brace
discontinuation and last follow-up were 12.5, 16.2 and 18.2
years respectively. Patients wore the brace an average of
3.5 years. The average Cobb angle at brace initiation, brace
discontinuation and last follow-up were 30.1, 31.0 and 32.8
degrees respectively. Maximum corrected curve in brace
averaged 16.4 degrees. Fifteen patients had curve
progression of 10 degrees and over at last follow-up, and
11 patients underwent surgical correction. The average
Risser grade of patients with and without progression were
0.53 and 1.38 respectively. The average age at brace
initiation of patients with and without progression were
11.8 and 12.6 years old respectively. These differences of
Risser grade and age at brace initiation were stastically
significant.

Conclusion: Our results suggest that night-time bracing
with Cheneau brace was effective to prevent progression
in skeletally immature idiopathic scoliosis patients.
However we should pay special attention to the patients
who is premenarchel,skeletally immature (Risser=0), and
younger than 12 years old.
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Brace treatment for adolescent idiopathic scoliosis :

analysis of thoracic curve

Division of Orthopaedic Surgery, Niigata University
Graduate School of Medical and Dental Sciences(*Niigata
Spine Center®*Department of Orthopaedic Surgery,
Nishi-Niigata Chuo National Hospital

Toru Hirano'O Takui Ito'0) Kei Watanabe![
Tsuyoshi Sato'l] Osamu Morita'(] Kazuhiro Hasegawa?(]
Seiji Uchiyama®

Purpose: Brace treatment on idiopathic scoliosis is still
controversial. The aim of this study is to assess the effect
of brace on scoliosis with high risk of progression (with
thoracic component, over 10 years old, 25-44 ° Cobb angle,
and Risser 3 or less).

Methods: Seventy-two patients (68 girls, 4 boys) treated
with OMC were analyzed. Average age at brace initiation
was 12.2 years and Risser was 0 in 35 patients. Fifty-three
patients had single thoracic and 19 had double major.
Average duration of treatment was 34 months. Sixteen
patients wore on full time basis and 56 patients wore on
part time. Only thoracic curve was analyzed.

Results: The average Cobb angle before brace initiation,
at brace initiation and at discontinuation was 35.6 °, 24.5 °, and
43.8 ° respectively. At discontinuation, 39 patients (54%)
demonstrated 5 ° or more progression and 27 patients
(38%) demonstrated 10 ° or more progression. Twenty-
one patients (29%) had curve greater than 50 °. In 42 non-
operative patients with more than 1 year observation after
discontinuation, Cobb angle increased from 37.9 ° at
discontinuation to 42.0 ° at final follow-up (average follow-
up period: 44 months). Finally, 51 patients (71%)
demonstrated 5 ° or more progression and 35 patients
(49%) demonstrated 10 ° or more progression. Twenty-
seven patients (38%) had curve greater than 50 °.
Discussion: The results of this study were not much
different from the natural history study by Bunnell. Further
investigation is needed to elucidate the efficacy of brace

on idiopathic scoliosis.

0940

-




S

54

gobobooooooo -oboooobooooon -
Joo000ooo00oooooooooE*0ooo

ooooowooooowmooooo™
ooooo'wooooomooooo™
oooooe?

0000oooooooooooooooooooog
000ooooooooooooooooooooo
JooooO0o0o0o0oooooooooooooooo
00oooooooooooooooooooooo
gooooooooooooooooOoOoDoOoOOO
ooo00ooooooooooDoOoooOooooo
risk000000000000000000CobbOO
25° 000000000000 OO retrospectived O
oooo

000000 BOOODOOOOO0OO0OO 4920000
0wOD60000 1BO000DDOO00ODODOODOOO
oooooo0o0o0oooooooooooooooo
00D00000oDoCebbOO2°000000000
gooooo1w7000000D0O0O0O0oOOo0On 13.7
goooooooo40000000
O00oOoooooDCebbdO412°00000000
000000 wr7ooooooooooileeooon
00ooooool°e00nno38ood21.5%0000
gdleoooole0ooooooooooon1ee
00ooooooogcCebbOOoOOOOOO00O
00 376°010°0 00 375°0000000 100000
0ooooooogoooleeoono 1230010000
014100 0000000000 CobbO O 10°00
0544°010°000376°0 000000000000
550031.1%0000000000010°00000
52.6%010°0 0000 252% 00000000000
0000000004000 00000000 CobbO
0000 29°040°00000003.9°00000
ooooooo
oo00oooopooooo0oOooooooobooooo
Jooooooooooooooooooooooo
goooooOoOooOoOooooooecooooooo
0000000ooooooooooooo40°00
o0oo00ooo0oo0o0ooO0O0oooooooooo
oooooooooooooooooooooooon
Joooooooooooo

Brace treatment of Scoliosis-The sense in bracing-

Department of Orthopaedic Surgery and Spine Surgery,
Meijo Hospital[(1?Goto Hospital

Taichi Tsuji'(Noriaki Kawakami![Kazuyoshi Miyasaka'[]
Tetsuya Ohara'(J Kei Ando!'] Ayato Nohara'(J
Manabu Goto?

Introduction: Brace treatment is an ordinary but important
technique for the treatment of scoliosis. However,
noncompliance of patients has blurred the efficacy of
bracing.

Purpose: To clarify the efficacy and the sense in bracing
for the treatment of scoliosis.

Patients and methods: 177 female patients with idiopathic
scoliosis were used. The average age of patients used
was 13.7 years old.

Result: The results obtained clearly grouped the patients
into two-Progressive and non-progressive groups. The
progressive group, comprising 38 cases, on first admission
had an average Cobb angle of 37.6 degrees, while that of
the non-progressive group was 37.5. This means there was
no significance difference between the two groups in terms
of Cobb angle. However, there was significant difference
between the two groups in terms of average age at first
admission-12.3 years for the progressive group and 14.1
years for the non-progressive group-. In addition, body
mass was significantly smaller in the progressive group.
Of the 55 out of the 177 cases that were surgically operated,
success rate of patients in the progressive group was much
higher.

Discussion: This study showed that Cobb angle size is not
a risk factor in the progress of scoliosis. Later growth is
one major risk factor. To retard or limit the progress of
scoliosis by bracing, there is the need to control the curve
until operation. Recognizing these factors is important for
performing brace treatment and we must take care of the

limitation of this conservative treatment.
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Outcomes of the brace treatment for idiopathic scoliosis

Department of Orthopaedic Surgery, Teikyo University
School of Medicine

Toru Maruyamall Makoto Miurall Gou Sasaki

Outcomes of the brace treatment for idiopathic scoliosis
were analyzed in the retrospective fashion. The subjects
of the study were patients with idiopathic scoliosis, whose
curve was larger than 25 degrees by Cobb method and
whose Risser sign was smaller than 3 at the start of the
treatment, and who were followed for more than one year
and at least until the Risser sign of 4. CTLSO (Milwaukee
brace) was used for thoracic curves and TLSO (Miami
brace) was used for thoracolumbar and lumbar curves. The
study sample consisted of 39 girls, whose average age was
12.8 years and average Cobb angle was 37.1 degrees at
the start of the treatment. The average curve magnitude
increased to 45.4 degrees after the average follow-up
period of 2.8 years. Eleven patients were classified into
worse group because of more than 10 degrees increase of
the Cobb angle: 28 patients were classified into unchanged
group because the changes of their curve magnitude were
within 10 degrees. There were no differences between
these two groups regarding the age, Risser sign, curve
magnitude, hump magnitude and curve type at the start of
the treatment, whereas initial correction rate by the brace
was significantly better in the unchanged group. The
results of this study indicate that outcomes of the brace
treatment for idiopathic scoliosis may be improved if the
correction by the brace can be improved.
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Efficiency of the Orthosis Therapy for Adolescent
Idiopathic Scoliosis: the Fifth Report Assessed with TW2
Bone Age for Skeletal Maturity

The Department of Orthopaedic Surgery, Kyoundo
Hospital, Sasaki Institute(J?The Department of
Orthopaedic Surgery, School of Medicine, Juntendo
University

Koji Kobanawa'(J Ikuho Yonezawa?(] Junta Sakota?(]
Hiroshi Nakahara?(] Yasuhisa Arai?[] Takaaki Tsuji?

We assessed our orthosis therapy for adolescent idiopathic
scoliosis, with Tanner-Whitehouse 2 method (TW2BA).
Patients and methods: We investigated 54 girls that had
Cobb's angle over 24 degrees and before Risser IV at brace-
on, that were treated mainly with Juntendo-modified-
underarm brace at our institution. For observation and
judgment of brace-off, we evaluated their skeletal maturity
with TW2BA. We assessed efficiency of bracing at about a
year after brace-off, because of transient increasing of
Cobb's angle just after release from correction.

Results: 44 patients (81.5%) had less changes than 10
degrees (the unchanged group), and 10 patients (18.5%)
had progression of 10 degrees and over (the progressed
group), in their Cobb's angle between brace-on and the
evaluation day. The unchanged were 12.7BA, and had 34.4° in
Cobb's angle, on an average at brace-on. Similarly, the
progressed were 12.0BA, and had 30.7° on an average.
While the unchanged had increased +1.6°, the progressed
had increased +16.6 degrees, on an average in Cobb's
angle. Then we reviewed again to compare between 35
patients that were 12.4BA and over at brace-on and 19
patients that were under 12.4BA. While the former had
increased +1.9°, the latter had increased +16.6 °, on an
average in Cobb's angle at the evaluation.

Conclusion: Efficiency rate of our orthosis therapy (81.5%)
for idiopathic scoliosis, was better than or same as various
opinions. The less skeletal matured group (<12.4BA) at
brace-on, for less effect of orthosis, should require more
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Brace treatment for idiopathic scoliosis

1Oumi Onsen Hospital, Scoliosis and Pediatric Orthopedic
Center, Shiga, JAPANO?Dept. of Orthop., Hirakata City
Hospital, Osaka, Japan[FDept. of Orthop., Osaka Medical
College, Osaka, Japan

Y. Semoto!'(] R. Kosaka?[] K. Fujiwara®(] M. Kinoshita®

Objectives: Short brace have been only limitedly indicated,
because there are many questions left around this type of
brace. This study was performed to know if underarm brace
could be an armament for scoliosis.

Materials and Methods: Fifty seven female cases of
idiopathic scoliosis were researched. All cases were
immature (Risser sign 0-3) with curve(s) more than 25
degrees at initial treatment. The average age at the start
of this program with Osaka Medical College brace (OMC
brace) was 13 years and 8 months. Single curve group
(group S) was 28 cases and double major curve group
(group D) was 29 cases.

Results: Average degree at the follow-up was 31.0 in group
S and 33.5 (upper) and 28.0 (lower) in group D. Their
average age at the time of the follow-up was 20 years. Cases
that progressed more than 10 degrees were 2 in group S
and 8 (9 curves) in group D. In reverse, cases that improved
more than 10 degrees were 3 in group S and 1 in group D.
There was no change of curves in the rest.

Conclusions: By OMC brace, curves of 4 cases (7%) in 57
improved more than 10 degrees. We believe OMC brace
can be one of the effective armaments for the treatment of

goolooooooooooos7dd4007000 scoliosis.
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Surgical technique and evaluation of posterior corrective
fusion for scoliosis using ultra high molecular weight

polyethylene tape.

Department of Orthopaedic Surgery, Iwate Medical
University

Ken Yamazaki[J Hideki Murakamil(] Satoshi Yoshidall
Kazuhiro Sato[J Tadashi Shimamura

Purpose: The purpose of this study is to evaluate the
effectivenessof ultra high molecular weight polyethylene
(UHMWP) tape (Tekmilon tape) in posterior corrective
fusion for scoliosis.

Subjects: Fifty patients were studied. They consisted of 5
males and 45 females aged from 10 to 22 years (mean 16
years). The Cobb angle was ranging 50-86° (mean 66° )
Methods: The surgery was carried out according to the
Isola procedure. Tekmilon tape, 5 mm in width was passed
under laminae of all fusion segments. Correction was
performed according to the rod rotation maneuver (RRM)
for all cases. Tekmilon tape also used for transverse
system, preventing against dislodgement of hooks and
pedicle screws, and thoracoplasty.

Results: The postoperative Cobb angle ranged from 6to
27°(mean 17°), and the correction rate was from 64 to
87% (mean 79%). The mean surgery time was 4.5 hours
(3.5-7 hours). The mean blood loss was around
1010ml. There was no neurological complication when it
was passed below the vertebral arch. Tekmilon tape broke
in twice of 2 patients, but it could be easily re-applied.
There were three cases whose metal implants with
Tekmilon tapes were removed easily after 3 years post-
op.

Conclusion: All patients had good results after operation.
Using Tekmilon tapes was very effective and safety for
spinal corrective fusion and it can be an alternative to
conventional posterior corrective method. Tekmilon tape
has an advantage in sublaminar procedure even in the

condition of immature or osteoporotic spine.
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Surgical correction using convex pedicle screws and

Tekmilon tape for scoliosis

Dept. of Orthopedic Surgery, Seirei Sakura Citizen
Hospital[(*Dept. of Orthopedic Surgery, National Hospital
Organaization Chiba-East Hospital

Toshiaki Kotani'(J Shohei Minami'(J Hiroyuki Motegi'(]
Tetsuharu Nemoto![] Tsutomu Akazawa?

Purpose: The purpose of the present study is to evaluate
the usefulness and limitations of convex pedicle screws
and Tekmilon tape in posterior fusion in scoliotic patients.
Materials: Posterior surgical correction was performed for
thirteen patients (2 male, 11 female; age 14-23 years, with
an average age of 18.3 years). All of the patients with
scoliosis had a right thoracic curve with a mean angle of
59.1°(range 45-87°).

Methods: 3-4 pedicle screws of apex were used on the
convex side for the correction. Hooks were placed at the
upper end of fusion area, and pedicle screws were placed
at the lower end of fusion area All the screws were inserted
using CT based Navigation system. Applying derotation
force with convex pedicle screws, Tekmilon tapes were
tied to convex rod.

Results: The average postoperative standing Cobb angle
was 18.2° (range 9-37°) for 69.9% overall correction.
Discussion: The usefulness of thoracic segmental pedicle
screw has been reported. However, the method is
technically difficult and has a potential risk of neurological
complications. Our results show the efficacy and safety of
the present methods using convex pedicle screws and
Tekmilon tape. The present method can reduce a risk of
neurological complications and costs.
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Surgical Technique of Wisconsin Segmental Spinal

Insturumentation

Department of Orthopaedic Surgery, Tenri Hospital

Takaaki KinbalJ Eikazu Hirofujil] Hidekazu Nishimatsul]
Mao Oball Takao Hase[l Tomihiko Saito[]
Tsutomu Maeda

We have always treated patients with idiopathic scoliosis
using Wisconsin segmental spinal insturmentation
(Wisconsin SSI) and removed the implant after sufficient
consolidation of the bone graft and skeletal maturation.
Previously we reported usefulness of Wisconsin SSI for
three-dimensional correction both in implantation and after
removal. In implanting operation we bend the rods along
preoperative sagittal alignment to maintain normal sagittal
alignment, and use spinal process forceps to make the
hole for spinal process wiring safely and bone wax to avoid
bony coverage on the rod-hook junctions and make removal
of the iimplant easy. In this study we investigated clinical
complications to assess our current operative techniques.
Twenty-three female and two male patients with idiopathic
scoliosis were enrolled to the study. Investigated
complications includes nerve injury , bone atrophy, non-
union, metallosis, and implant failure. In result, their
average age at inplanting surgery was 16.0 years. The
average period of Wisconsin SSI implantation was 4.5
years. The average follow-up period after removal of the
instrumentation was 2.3 years. The average surgical
duration of implantation was 4.5 hours and that removal of
implants was 2.0 hours. There were no complications for
both organ and implant sides, however metallosis was
observed in removal surgery twenty cases. In conclusion,
the Wisconsin SSI was a safe operation, and in the light of
metallosis cases, removal of the implant after bony union
should be considered.
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Posterior instrumentation for osteoporotic kyphotic
deformities of burst fractures in elderly patients using
pedicle screws and indirect claw system

Dept. of Orthopaedic Surgery, Yamanashi University

Shingo Maekawal] Toshiki Saito[J] Nobuchika Kawasakill
Hirotaka Haro[J Hideki Kohno[] Eiichi Sato[]

Tohru Dohmotol] Tetsuro OhbalJ Satoshi Anayamal]
Yoshiki Hamada

Purpose: Although burst fractures are common in elderly
patients, these also involve physical problems in aging
related bone fragility. Thus, we developed new fixation
technique with pedicle screws and indirect claw system
to try to short fusion in posterior instrumentation.
Materials and methods: Three patients with two T11 burst
fractures, L1 burst fracture were prospectively enrolled
in this study and underwent posterior spinal fusions. These
were one man and two women, and their mean age at the
time of surgery was 79.3 years. This surgical technique
consists of rigid holding of laminae with hooks as indirect
claw shape and tight junction with hooks and pedicle
screws through crosslink bars for thoraco-lumbar anterior
fixation.

Results: The mean follow-up period and operation time
was 5.3 months and 342.3 minutes, respectively. The
average amount of bleeding was 720 mls. Two cases
successfully obtained bony fusion. The average correction
loss of local arthrodesis was 4.7 degrees. There are none
instrument failure, whereas two cases showed clear zone
around pedicle screws.

Discussion: Current indirect claw system can place lamina
hooks simultaneously on a lamina both cranially and
caudally. Additionally we can connect pedicle screw and
these lamina hooks together at the same spine level with
a bar. This benefit gives tight fixation even in short fusion.
Conclusion: Our new instrumentation technique resulted
in strongly tight rigidity based on relatively short

observation.
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Is iliac bone graft necessary for a standard posterior
surgery of scoliosis ?

!Niigata Spine Surgery Center[J?Division of Orthopedic
Surg., Niigata University Graduate School of Medical and
Dental Sciences

Kazuhiro Hasegawa'(] Takao Homma'[J
Haruka Shimoda'C] Toru Hirano?(] Kei Watanabe?(]
Tsuyoshi Sato?

Purpose: To investigate if iliac bone graft is necessary for
posterior fusion in scoliosis by a prospective study.
Methods: Twenty patients (17 idiopathic, 3 congenital, M/
F=5/15, mean age=13y) were included. Single surgeon
performed all operation using a standard ISOLA procedure
with local bone and B -TCP granules (10~20g). Surgical
time, blood loss, complication, X-ray findings (thoracic &
lumbar curve, kyphosis, C7 deviation, fusion), and SRS-
24 were evaluated two-years after surgery.

Results: Mean surgical time and blood loss were 234 min
and 429.6g. No complication was experienced. Cobb angles
of thoracic & lumbar curves were 57.8° & 47° before
surgery, 25.9° & 23.9° one month after surgery, and 29.9° &
29.7° two-years after surgery, respectively. There was no
significant change in kyphosis and C7 deviation. Fusion
was achieved in all cases without any implant problem.
Mean SRS-24 scores were as follows: pain 27.2, self-image
9.3, function 12.9, activity 14, self-image 8.3, function after
surgery 6.9, satisfaction 10.

Discussion: Recently, a massive bone graft using iliac bone
in scoliosis surgery became less popular because of
development of instrumentation and artificial bones. The
present study revealed that a new-generation
instrumentation with local bone and 3 -TCP granules
could realize an adequate fusion. Evaluation using SRS-24
also showed high satisfaction score. Therefore, we
conclude that iliac bone graft is no more necessary for a
standard posterior surgery in idiopathic and congenital

scoliosis.
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Long-term clinical outcome after spinal fusion and
instrumentation for scoliosis: minimum 20 years

evaluation.

Department of Orthopaedic Surgery, Saiseikai Central
Hospital[(PDepartment of Orthopaedic Surgery, Saiseikai
Kanagawaken Hospital

Takahiro Iida'(] Nobumasa Suzuki'[] Masaki Teduka'(]
Kiyoshi Inoue!d Katsuki Kouno?

Previous studies have shown good clinical outcome
minimum 10 years after spinal fusion and instrumentation
for scoliosis. Objectives of this study is to evaluated
minimum 20 years clinical outcome in patients treated with
spinal fusion and instrumentation for scoliosis by a single
surgeon, using self-administered questionnaires. Among
86 consecutive patients who underwent instrumentation
surgery between 1980 and 1986, 40 (47%) (4 males, 36
females; mean age, 38.7 years) participated in this study.
The average follow-up period was 22.9 years (range, 20-
29 years). 33 patients were idiopathic scoliosis, two
congenital scoliosis, and five others. 36 patients were
treated with Harrington instrumentation, three with
Luque, and one another. The mean Cobb angle was 55.8°

before surgery, 20.6° immediately after surgery, and 29.2° at
latest follow-up assessment. Clinical outcomes were
measured with Japanese Orthopaedic Association Score
(JOA), Japanese version of Roland-Morris Disability
Questionnaire (RDQ), Japanese version of Oswestry
Disability Index 2.0 (ODI), and Japanese version of
Scoliosis Research Society Outcomes Instrument (SRS-
22). The outcome of JOA showed high score and that of
RDQ, and ODI showed low scores. In SRS-22, mean score
of pain domain and total were 4.5 and 4.1 respectively. No
correlation was found between latest Cobb angle and any
clinical scores. In conclusion, long-term follow-up of
instrumented spinal fusion for scoliosis showed no

important impairment of clinical outcomes.
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The application of growing rod technique for severe

scoliosis in young children

Dokkyomedical Kosigaya Hospital(12Dokkyo University

Yutaka Nakamura'(J Yutaka Nohara?(] Teturou Kiya'(l
Junya Katayanagi'

Introduction: Severe spinal deformity in young children
often progresses rapidly. Dual growing rod technique is
one surgical method available for such patients. We report
our application of this method and short-term results.
Material and Methods: Between December 2002 and Jun
2006, dual growing rod technique was performed in six
patients. Posterior correction was performed using the
pediatric ISOLA system. Hooks were used in the two
cranial vertebral bodies and pedicle screws were used in
the two caudal vertebral bodies. Limited bone graft was
then performed for the cranial and caudal anchor part. A
stretching operation was scheduled at six months.
Result: The mean Cobb angle was 107 degrees before
operation and 49 degrees after initial correction. There
was one patient with the instrument breakage.

Case: A three-year-old male (Ehlers-Danlos syndrome)
had severe thoracic scoliosis of 143 degrees in Th2-L1.
Dual growing rod technique from Th2 to L4 was performed.
Postoperative curvature decreased to 82 degrees.
However, higher hook and lower screw failure occurred
after surgery. Maintaining initial correction for young
children with bone fragility proved difficult. We changed
in two-stage operation that was separated strong anchor
gained bone union and correction .The correction of
deformity was successful for T7-L2:68 degrees with
continued improvement subsequent to a stretching
operation.

Discussion: Dual rod growing technique provided a good
initial correction rate in this series. It is important to
separate the initial correction between anchor fixation
include bone union and correction for lower age patient

with bone fragility.
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Endoscopic anterior correction and fixation of scoliosis

-The development of the 2nd version ECIF system-

Spine and Scoliosis Division Chigasaki Tokushukai Medical
Center

Sohei Ebaral] Yasuo Kanamoril[] Katsumi Narasaki

In 1994, we have started research and development of a
new system for thoracoscopic anterior correction and
fixation of scoliosis, External Correction and Internal
Fixation system-ECIF system. The aim is to correct
scoliosis using an outrigger apparatus and to fix the spinal
column with rod and screw system. After animal
experimental surgery (Spine 25:876-83, 2000), we have
started clinical applications from 1999. This new procedure
has provided strong enough correction force with quite
small incisions. On these first experiences, we developed
2nd version ECIF system, where further innovations have
been completed. Accurate control of the position, direction,
and length of screw insertion has been achieved. 3
dimensional correction of spinal deformity has been
successfully completed. Concretely, a bended rod was
attached to the screw heads through a port or small
incision, and the bended rod was rotated to posterior
direction using a rod-rotator device to 90 degrees, which
changes the scoliosis to kyphosis. With a combination of
rod-rotator system and outrigger apparatus, physiological
correction of spinal deformity has been acquired.
Prevention of correction loss and pseudo-arthorosis has
been aimed using new devices for completion of bone

union. We report here these new innovations.
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Surgical Correction of Scoliosis with Colorado Spinal
System

Department of Orthopaedic Surgery, Osaka University
Graduate School of Medicine

Ryutaro Fujiill Motoki Iwasaki] Hironobu Sakaurall
Hideki Yoshikawa

Purpose: The purpose of this study is to investigate
surgical outcomes of scoliosis utilizing Colorado Spinal
System.

Materials and methods: 30 patients including 16 patients
with idiopathic scoliosis, 14 patients with syndromic
scoliosis (post thoracic surgery in 3, neuromuscular in 2,
NF1 in 2, Chiaril malformation in 1, Marfan syndrome in 1
and the others in 4) were enrolled in this study. The mean
age at the surgery was 15.3 years (9-45 years). Posterior
fusion alone was undergone in 19, anterior fusion in 3, and
posterior fusion combined with anterior fusion in 9. Ribs
and artificial bone(NEOBONE) were used for bone graft
except 3 cases were used iliac bone. Correction of major
curves and surgical complications were retrospectively
studied.

Results: The average follow-up period was 20 months (12-
64 months). The pre- and post-operative mean Cobb angles
in major curve were 73° and 29° (correction rate;
CR=60%), and 33° at the final follow-up (CR=52%).
Although there was no intra-operative complication,
postoperative complications were observed in 2 patients
(1 patient: deep infection, 1 patient: rod breakage).
Discussion: Colorado Spinal System characterized in
lamina hook that is able to hold lamina rigidly with staple.
Then this system is easy to correct the scoliosis with
various correction techniques, mainly with translation
force, because lamina hooks with staples were fixed as a
rigid anchor in the thoracic spine and we can easily connect
them and pedicle screws to the prebended rods.
Conclusion: Colorado Spinal System was versatile and
useful to correct the spinal deformity.
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Pedicle screw instrumentation at the proximal end for
idiopathic scoliosis. Pedicle screw instrumentation at the

proximal end for idiopathic scoliosis

Department of Orthopedic Surgery, Yachimata General
Hospital[(J?Nakata Orthopedic Clinic[J®*Department of
Orthopedic Surgery, School of Medicine, Kitazato
University

Masatoshi Inoue'] Yoshinori Nakata*[] Masashi Takaso®

Purpose: In the surgical treatment of scoliosis, pedicle
screw instrumentation increases correction rates and
reduces the possibility of complications, including loss of
correction and implant failure. We evaluated pedicle screw
instrumentation at the proximal and distal levels.
Patients and methods: We studied 14 females with
idiopathic scoliosis. The mean age at surgery was 16.9
years. The mean preoperative Cobb's angle was 57.0
degrees. Pedicle screw instrumentation was performed at
the proximal and distal one or two levels using free-hand
techniques. Apical sublaminar wires or hooks were also
used.The Cobb's angle, correction rate, loss of correction,
operative time, and intraoperative blood loss were
investigated. Apical vertebral rotation and accuracy of
pedicle screw insertion were evaluated by CT scan. These
surgical results were also compared to the results of 25
patients treated with hybrid hooks and pedicle screws at
the distal end.

Results: The mean postoperative Cobb's angle was 15.6
degrees, and the mean correction rate was 72.5%. The
mean loss of correction was 1.9 degrees. There were no
neurological complications. CT scan revealed proximal
screw malposition in one patient. The correction rate of
pedicle screw placement at the proximal end was higher
than that of hybrid hooks (p<0.05). Loss of correction of
pedicle screws was less than that of hybrid hooks (p<0.05).
Postoperative apical vertebral rotation, operative time, and
intraoperative blood loss were similar in both groups.
Conclusion: Our data suggest that pedicle screw
instrumentation at the proximal end could achieve a
correction rate of 70% or more without neurological

complications.
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The types of claw configurations at the upper ends of
instrumentation at T1 to T3

Department of Orthopaedic Surgery, Murayama Medical
Center[0?Keiyu Orthopaedic Hospital

Mutsuhiro Tamura![IMasafumi Machida!(IMasashi Saito?

There are several claw configulations in posterior
instrumentaion. In prone position the upper thoracic spine
is the junction between cervical lordosis and thoracic
kyphosis in sagittal plane. The placement of implants at
upper end vertebra are not always esay. In general, the
pedicle-transverse claw was employed. Recently we used
the pedicle-lamina claw at the upper end vertebra. The
pedicle-lamina claw consists of supra-lamina hook in
combination with pedicle hook at the one level distal. The
spinal canal at T1 or T2 is wide and there is a space enough
to place the lamina hook in spinal canal. This method is
easier and safer to emply than pedicle-transverse claw at
upper thoracic spines, especially T1 or T2. Also the fixation
with this system can be bivertebral according to the bone
quality and the strength of the corrective forces.
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Pedicle Screw Placement Using Freehand technique in
Thoracic Spine for the Treatment of Adolescent Idiopathic

Scoliosis

Department of Orthoipaedic Surgery, Saitama Medical
University[J?Department of Anatomy, Saitama Medical
University

Osamu Shirado'(J Tomohisa Nomoto!(] Fuminori Saito!'(]
Tetsuya Torio'0) Yasuyuki Kuwasawa'(]
Keisuke Takahashi'(] Masabumi Nagashima?

Introduction: The purposes of this study are; 1) to report
our results using the freehand technique in the treatment
of AIS, and 2) to evaluate the reliability of this technique
with a cadaver study.

Materials and Methods: 1. Clinical cases: A total of five
patients (all girls; mean age of 13 years) with AIS
underwent posterior corrective surgery using the freehand
method, which was introduced by Lenke. According the
Lenke classification, there were 2 in type 1 and 1 of each
in type 2, 3, and 6. The preoperative major Cobb angle
was 67° (range 57°-78°). The mean correction rate on
bending films was 52.7% (range 48.3-57.1%). The Cobb
angle was compared pre- and postoperatively, and the
position of the pedicle screws was evaluated using CT. 2.
Cadaveric study: Three embalmed human cadavers were
used to insert the thoracic pedicle screws with the freehand
technique. The screw position was directly determined
after the placement.

Results: The mean correction rate in the major curve was
78.7 (range 58.1-92.9%), which improved to 83.8% when
excluded the first case. The preoperative mean thoracic
kyphosis was 10.8°, which improved to 22.0°
postoperatively. Eleven out of 100 screws perforated the
pedicle wall (11.0%) in the scoliotic curves. No
neurovascular complications occurred postoperatively.
Eleven out of 72 screws were malplaced in the the
cadaveric spine.

Discussion: The freehand technique in the treatment of
AIS seemed to be useful when the original method was
followed faithfully, though the problem of learning curve

and neurovascular complications remain unsolved.
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Computer-assisted versus free-hand pedicle screw
placement in patients with spinal deformity

Dept. of Orthpaedic Surg., University of Tokyoll?Dept.
of Orthpaedic Surg., University of Tokyo*Dept. of
Orthpaedic Surg., Teikyo University

Katsushi Takeshita'(] Toru Maruyama?(]
Hirotaka Chikuda'(J Motoaki Murakami'[]
Nobuhiro Hara'(l Atsushi Seichi'(] Kozo Nakamura!

We compared the accuracy of pedicle screw placement by
the computer-assisted method and by the free-hand
method in 23 patients with spinal deformities. Fifteen were
idiopathic, 3 syndromic, 3 congenital scoliosis and 2
kyphoscoliosis. Computed tomography taken before
surgery was analyzed for preoperative planning by the
navigation software. Two hundred fifty-five pedicle screws
were placed in the scoliosis surgery. Thirty-one screws
among them were inserted by the free-hand technique.
The other 244 screws were inserted by the guidance of
the CT-based navigation software (Stealth Station:
Medtronic). Placement was analyzed with the
postoperative computed tomography. In the computer-
assisted method, 223 screws (91.4%) were inside the
pedicles and only five screws were displaced over 2 mm.
Levels of moderately displaced screws were upper to
middle thoracic. In the free hand method, 25 screws
(81.4%) were inside the pedicles and two screws were
displaced over 2 mm. Levels of moderately displaced
screws were thoraco-lumbar concave. Pedicle screw
placement can be performed more safely by the computer-
assited method.
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Mini-open surgery of anterior release for severe scoliosis

1Orthopaedic Surgery, National Hospital Organization
Kobe Medical Center0?Hyougo Prefectural Nojigiku
Ryouiku Center

Yoshihiro Inui'l] Koki Uno!'(J Hiroshi Miyamoto![]
Kou Tadokoro![Naoatsu Megumi![Kenichiro Kakutani'[]
Takuya Kimura?0 Shuichi Kanayama?

Introduction: We performed Mini-open surgery of anterior
release for severe scoliosis since 2001, and found the
clinical results were good. This paper describes this
procedure and presents the short-term results.
Methods: All procedures were performed under general
anesthesia using a double-lumen tube to collapse right lung.
Two 5-cm incisions were made between the middle and
posterior axillary lines along the 7th or 8th rib and the 9th
or 10th rib.Two ribs were removed for bone graft. From
two incisions it is possible to remove 4 or 6 discs and to
dissect the rib heads of the same level. If necessary, bone
grafting to intervertebral spaces were preformed. It was
easy to suture parietal pleura. Finally a chest tube was
placed in thoracic cavity. We retrospectively reviewed
radiographic and clinical results of 8 patients treated with
this technique.

Results: The mean time of operations was 155 minutes
(ranged 89-224 minutes), and the average volume of blood
loss was 230ml (ranged 41-607ml). Preoperative Cobb
angles measured 86 degrees (ranged 72-97 degrees). After
anterior release, the mean angle was 58 degrees (ranged
48-71 degrees). Finally the mean angle was 36 degrees
(ranged 21-61 degrees) after posterior fusion. There were
no serious complications about nerve and vascular injury.
Discussion: The advantages of this procedure were as
follows. Surgical scar is cosmetically small, the surgical
length is relatively short, and the learning curve is not
steep. The disadvantage is narrow field of surgical view.
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Posterior correction and fusion for scoliosis using 3 small

vertical straight incisions

Spine and Scoliosis Division Chigasaki Tokushukai Medical
Center

Sohei Ebaral] Katsumi NarasakilJ Ysuo Kanamori

We tried to conduct posterior correction and fusion for
scoliosis through 3 small vertical straight incisions on the
back. Through AP X- ray with markers on the back, we
decided first the small vertical straight incision in order to
place the hooks on the 2 cranial vertebrae, secondarily
the incision to insert the transpedicular screws into the 2
caudal vertebrae, finally the one to insert the transpedicular
screws into the 2 or 3 vertebrae around the apex, between
the uppermost and lower most vertebrae to be fused.
Through the small incisions, a bended rod, contoured along
the scoliosis, was inserted into the hook and screw heads.
The rod was rotated 90 degrees from its scoliotic curvature
to a kyphotic one. Further correction using compression
and distraction maneuver was added. Bone graft was
conducted. We operated 4 idiopathic scoliosis cases from
2005 with 3 small vertical straight incisions. The operated
level was T2-T12, T5-L2 (2), T7-L3. The pre-operative
Cobb angle was 58 degrees in an average, and post-
operative one was 20. Kyphotic curve was recovered after
surgery. Operative incision was not notorious. This type
of skin incision might be acceptable for scoliosis surgery,

which also demands cosmetic outcome.
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Surgical Treatment of Idiopathic Scoliosis Using In situ
Contouring Technique

Department of Orthopaedic Surgery, Yamagata
University, School of Medicine(0?Department of
Orthopaedics, Osaka University Graduate School of
Medicine[1®Department of Orthopaedic Surgery, Osaka
Koseinenkin Hospital(J*Department of Orthopaedic
Surgery, Saiseikai Kawaguchi General Hospitall
SDepartment of Orthopaedic Surgery, Okitama Public
General Hospital

Hiroshi Takei'(] Hironobu Sakaura?(] Noboru Hosono®[]
Hirotoshi Yoshida*(Junichi Hashimoto![IMakoto Sugita'(]
Masahiro Hayashi®

Introduction: The rod contouring in the operative field (in-
situ contouring) has progressively been applied to the
surgical treatment of scoliosis. The reduction of deformity
segment by segment obtained by the rod contouring seems
to make the vertebra follow the opposite course of the
pathology.

Purpose: To report results of the surgical treatment of
idiopathic scoliosis using in situ contouring technique.
Materials and Methods: Idiopathic scoliosis cases surgically
treated during July 2002-July 2006 usingin-situ contouring
technique have been involved in this study. SCS spinal
instrumentation system (Eurosurgical, France) has been
used for all cases. Patient's profile, instrumented
segments, associated operations, operation time, blood loss
during the surgery, correction rate of Cobb angle, and
complications were investigated.

Results: A total of 15 patients, 13 female and 2 male with
average age of 16.1y/o were involved. Mean number of
fused segments was 10.7. The anterior release and the
thoracoplasty were added in 2 cases and 5 cases,
respectively. Mean operation time and intra-operative
blood loss were 340 min and 1260.8 ml respectively. The
mean correction rate of upper thoracic curve, lower
thoracic curve and lumbar curve were 21.6%, 54.2%, and
51.7% respectively As complications, back out of claw
hooks was happened in a case and rod breakage during
the rod setting was occurred in 2 cases.

Discussion: Proper setting of the thoracic pedicle hook
during the procedure is mandatory. The technique
proposed could be an option for the surgical treatment of
idiopathic scoliosis.
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In situ contouring technique applied to surgical treatment

for secondary scoliosis

Department of Orthopaedic Surgery, Utano National
Hospital, National Hospital Organization

Yasushi Iwashital] Motoyuki Shimizu[J Keiji Ando[]
Kenji Seki

Purpose: To evaluate surgical treatment for secondary
scoliosis with in situ contouring technique.

Materials and Methods: Spinal muscular atrophy (n=1),
limb-girdle type muscular dystrophy (n=1), congenital
myopathy (n=1), Parkinson's disease (n=2), mixed
connective tissue disease (n=1), and degenerative
scoliosis (n=3) were operated with SCS (Spine Contouring
System).

Results: Frontal Cobb angle 44.4+ 14.7° before operation
was improved to 18.2 + 15.4° after operation, T5-T12
sagittal Cobb angle 15.7+ 14.1° to 23.1+ 12.9°, and L1-
S1 sagittal Cobb angle 26.1+ 18.2° to 38.7+ 12.1°
respectively.

Discussion: This technique is based on the separation of
the rod insertion time and the in situ contouring time. The
vertebrae are instrumented with hooks and screws that
are connected to the rod (instrumentation) and corrected
by the gradual and successive application of forces for
segment by segment in the frontal and sagittal plane
(correction). Thoracic vertebrae to Th10 are instrumented
with pedicular hooks one out of the two and all the lumbar
vertebrae are instrumented with the pedicular screws
down to the sacrum and ilium. On the lumbar convex side,
contouring actions are applied towards the front and the
midline pushing the pedicular screws to make lumbar
lordosis and correct scoliosis. On the thoracic concave side,
the vertebrae are pulled back and medially with pedicular
hooks to make thoracic kyphois and correct scoliosis.
Conclusions: Understanding the principle of this technique
is very important to prevent from breaking the
osteoporotic vertebrae of the secondary scoliosis and

implant failure.
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