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MEASUREMENT OF SAGITTAL INCLINATION OF THE LUMBAR VERTEBRAE
AT PRONE POSITION
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Objective: Transpedicular screws are widely
used in spinal instrumentation, however many
complications could be seen during this proce-
dure. Anatomical landmarks, entry points and
proper screw inclination in transverse and sagit-
tal planes are important points during transpedi-
cular screw application. Besides the orientation
of pedicle in sagittal plane, motions of the ver-
tebra in sagittal plane may have an effect on di-
rection and position of screw. In this study, sa-
gittal inclination of lumbar vertebra in prone po-
sition is investigated.

Methods: Right lateral decubitus position
(DP) and prone position (PP) radiographs are
obtained from 30 volunteers (average age 29
years old) without low back complaint. The posi-
tion of the patient during the radiographs is simi-
lar to the prone position during surgery which is
routinely used in our clinic. Longitudinal pillows
with a diameter of 18 cm are placed under the
chest and abdomen extending from axilla to the
iliac crest. Sagittal plan inclination (SPI) of each
vertebra are measured manually on both radi-

ographs. Values are analyzed statistically with
paired t test.

Results: SPI of the L1 vertebra at DP and
PP position are measured as +19.8 and 14.3
respectively (p=0.000). SPI of the L2 vertebra
are measured as +16.0 at DP position and
+13.1 at PP position (p=0.017). There are no
statistically significant difference between gro-
ups of L3, L4 and L5 level (respectively
p=0.973, p=0.056 and p=0.071). There is statis-
tically significant difference in lumbar lordosis
between two groups (p=0.000).

Discussion: Lumbar vertebrae have greater
range of motion at sagittal plane. According to
our results upper lumbar vertebrae (L1-L2) have
significant movement when the patient�s po-
sition DP is changed to PP. During the app-
lication of transpedicular screw fixation at upper
lumbar vertebrae (L1-L2) radiological evaluation
of the sagittal alignment of the upper lumbar
segments at prone position may contribute to
the proper insertion of the screw.
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THE USE OF DEMINERALIZED BONE MATRIX WITH AUTOGENOUS BONE
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The aim of this study designed as an expe-
rimental model of posterolateral intertransvers
fusion in rabbits is to demonstrate effectiveness
of combination of demineralized bone matrix
with autogenous or allogenic bone grafts on bo-
ne formation and spinal fusion in the cases au-
togenous bone graft is insufficient or not pos-
sible.

In this study, single-level lumbar arthrodesis
was performed at L5-L6 in 110 adult New
Zelland White rabbits. The rabbits were divided
into 5 groups. The rabbits were assigned to one
groups based on the graft material they rece-
ived: 3.0 mL demineralized bone matrix (DBM;
made from rabbit bone) (Group I), 1.5 mL DBM
plus 1.5 mL allogenic bone graft (Group II), 1.5
mL DBM plus 1.5 mL autogenous bone graft
(Group III), 3 mL autogenous bone graft (Group
IV), and 3 mL allogenic bone graft (Group V) on
each side. Rabbits were killed after 6 and 12
weeks, and the spines were excised and evalu-
ated by manual palpation, radiographs, bi-
omechanical testing and histology.

Fusions were assessed by manual palpation
at 6 weeks for comparisons among the five gro-
ups of graft materials. The DBM used with allo-
genic bone graft resulted in fusion 60% (6/10),
when combined with an equal amount of autoge-
nous iliac crest bone, DBM resulted in fusion
80% (8/10). At the 12 weeks, the DBM combined
with allograft resulted in fusion 80% (8/10) whe-
reas that combined with autogenous graft resul-
ted in fusion 100% (10/10). The groups II and III
were of statistically significant superiority to the
remaining groups with regard t�o mean stiffness
and ultimate load to failure. There was no statis-
tically difference between the group II and III in
this regard. More mature fusions with greater
amounts of trabecular bone were present histo-
logically in rabbits that received DBM than those
which autograft and allograft were used.

In cases for which an adequate quantity of
autogenous bone grafts is not available, com-
bination of DBM with allogenic or autogenous
graft may facilitate greater bone formation and
successful fusion.

2



The Journal of Turkish Spinal Surgery

ORAL PRESENTATIONS

EXPERIMENTAL SPINAL FUSION WITH BIOABSORBABLE RODS

Murat BEZER(1)(B)

Institutions(s)
1)Marmara University Hospital Department of Orthopaedics and Traumatology; Marmara

Universitesi Tip Fakultesi Hastanesi Tophanelio¤lu Caddesi No: 13/15  81190 Altunizade-�stanbul

Purpose of Study: To examine the potenti-
al benefits SR-polylactide rods in posterior spi-
nal fusion.

Methods: Twenty-four skeletally immature
rabbits were divided into three groups. Bioab-
sorbable rods were fixed in eight immature rab-
bits onto three adjacent laminae on the right si-
de. In the stainless steel instrumentation group
2,5 mm rods were used similarly. In control gro-
up eight rabbits were used. The adjacent three
laminae of these rabbits were decorticated but
not instrumented. Autogenous bone grafts were
placed on the laminae to obtain fusion. The imp-

lantation area was assessed for bone formation
and fusion by radiography and histological exa-
mination.

Results: There was a significant difference
between bone formation in the instrumented two
groups and the control group individually. When
the stainless steel and SR-polylactide instru-
mentation groups were compared, no significant
difference was noted.

Conclusion: The SR-polylactide rod was
found to be an effective metallic rod subtitute for
achieving in situ posterior spinal fusion.
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COMPARISON OF SHORT SEGMENT PEDICLE INSTRUMENTATION WITH
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A BIOMECHANICAL STUDY ON CALF SPINE
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Objectives: The aim of this study is to deter-
mine the added benefits of supplemental hook fi-
xation to standard short segment pedicle instru-
mentation construct by means of screw and rod
strain measurements.

Background: Implant failure is an important
and a common problem in cases with unstable
burst fractures treated with standard short seg-
ment pedicle instrumentation. Several methods
can be utilized to prevent this including supple-
mental sublaminar offset hook fixation, anterior
strut grafting and use of longer spinal constructs.

Study Design: In this biomechanical study
stresses in screw necks and rod strains were
measured comparing short segment pedicle
screw fixation and supplemental hook f�xation
(Argenson method) under axial compression.
The role of anterior grafting technique and effect
of posterior ligamentous structures were also
evaluated.

Materials and Method: Four calf spines we-
re instrumented with standard short segment pe-
dicle screw-rod fixation method and four other
calf spines instrumented with supplemental sub-
laminar offset hooks on cranial and caudal ends
of the instrumentation. Strain gauges were pla-
ced on the neck of all four pedicle screws and on

the rods. Measurements done for each speci-
men in the following order; intact spine, corpec-
tomy, strut grafting (graft placed anteriorly), srut
grafting (graft placed more posteriorly), anterior
strut grafting with negative posterior ligaments
and and vertebrectomy with absent posterior li-
gaments. Six channel strain measurement was
done for each specimen under axial compressi-
on in the order of 400, 500 and 600 Newtons.

Results: Statistical analysis of recorded data
done using Mann Whitney U test. 108 parame-
ters evaluated for each specimen and the results
showed no statistically significant difference ex-
cept for the 3rd experiment group (vertebrectomy
+ anterior strut graft) distal pedicle screw (screw
number 3) strain measurements, 4th experiment
group (vertebrectomy + posterior strut graft) dis-
tal pedicle screw measurement (screw number
3) and 5th experiment group (vertebrectomy +
anterior strut graft + (-) posterior ligaments) dis-
tal pedicle strain measurements (screw number
3). These ones showed significantly higher stra-
in measurements in the short segment group.

Conclusion: lt can be assumed that under
axial compression, supplemental hook fixation
with Argenson method only brings some limited
benefits.
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SYSTEM FOR THE POSTERIOR OCCIPITO-CERVICAL INSTRUMENTATION

Balkan CAKIR(1)(B), H-J WILKE(2)(O), L. CLAES(2)(O), W. PUHL(1)(O), M. RICHTER(1)(O)

lnstitution(s)
1) Department of Orthopaedics and SCI; University of Ulm, Germany 

2) Department of Orthopaedic Research and Biomechanics; University of Ulm, Germany

Introduction: Posterior instrumentation of
the occipito-cervical spine is established in diffe-
rent indications. The use of rod-screw systems
improved posterior instrumentation due to opti-
mal screw position adapted to the individual
anatomic situation. However there are stili some
drawbacks concerning the different implant de-
signs. Therefore a new modular rod-screw imp-
lant system was developed to overcome some
of the drawbacks of established systems. The
aim of this study was to evaluate whether pos-
terior internal fixation of the occipito-cervical spi-
ne with the new implant system improves pri-
mary biomechanical stability.

Methods: Three different internal fixation
systems were compared in this study: 1. Cervi-
Fix system 2. Olerud cervical rod spinal system
3. Newly developed Neon occipito cervical
system. Eight human cervical spine CO-C5 spe-
cimens were instrumented from CO to C4 with
occipital fixation, transarticular screws in C1/2
and lateral mass or pedicle screws in C3 and

C4. The specimens were tested in flexion/exten-
sion, axial rotation, and lateral bending using
pure moments of :1:2.5 Nm without axial prelo-
ad. After testing the intact spine the different
instrumentations were tested after destabilising
CO/C2 and C3/C4.

Results: Primary stability was significantly
increased in all load cases with the new modu-
lar implant system compared to the other imp-
lant systems. Pedicle screw instrumentation
tended to be more stable compared to lateral
mass screws, nevertheless significant differen-
ces could be observed only for lateral bending
As the experimental design precluded any cyclic
testing the data represent only the primary sta-
bility of the implants.

Conclusions: In summary this study
showed that posterior instrumentation of the
cervical spine using the new Neon occipitocer-
vical system improves primary biomechanical
stability compared to the Cervi Fix system and
the Olerud cervical rod spinal system.
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Preliminary Results for Axial Low Back Pain Treated with Coblation: A
Comparison of Patients with and without a Central Focal Protrusion
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Objective: lt is widely accepted that the most com-
mon etiology of low back pain is that of discogenic di-
sease. A new minimally invasive technology of Cobla-
tion or Nucleoplasty may provide a less aggressive al-
ternative treatment of a proven symptomatic contained
disc protrusion. The objective of this study was to re-
port on our preliminary results for axial low back pain
treated with Coblation.

Methods: A prospective study design using an in-
dependent reviewer to assess consecutive patients
with back pain greater than leg pain was used. Other
inclusion criteria included absence of precipitating tra-
uma, symptom duration of at least 6 months, absence
of a neurological deficit, and failure to respond to con-
servative management including the use of oral or in-
jected analgesics/anti-inflammatory agents combined
with physical therapy. Results of lumbar magnetic re-
sonance imaging (MRI) led to categorization of sub-
jects into two groups. Patients with a central focal prot-
rusion (CFP) deemed to �tent� the posterior longitudi-
nal ligament constituted Group I and those without a
central focal protrusion were identified as Group II.
Following a provocative discography reproducing con-
cordant pain, coblation was subsequently performed
at the affected level using a power level set of two.
Outcome measures used included visual analog sco-
res (VAS) score and modified Oswestry disability sco-
re. Each patient was assessed immediately prior to
the intervention and at 2 weeks, 1 month, 2 months, 3
months, and 6 months. Statistical analysis was perfor-
med using a student-t test.

Results: There were fourteen patients who met
the inclusion criteria (Group I: 7; Group II: 7). A total of
9 disc levels received Coblation in each group. For
Group i, the disc levels were L3-4 (n=1), L4-5 (n=4),
and L5S1 (n=4). For Group II, the disc levels were L2-
3 (n=1), L4-5 (n=2), and L5-S1 (n=6). Of Group I, five
of seven patients demonstrated a statistically and cli-
nically significant improvement in each of their outco-
me measures. In contrast, onlyone of seven from Gro-

up II demonstrated clinical improvement. For the five
patients from Group I that improved the average and
range of VAS ratings were: Pre-49 (25-70); 2 weeks-
21 (5-40); 1 month-24 (5-50); 2 months- 17 (5- 30); 3
months-17 (5-30), 6 months-17 (5-30). At each follow-
up time interval there was a statistically significant dif-
ference (p<0.05) for VAS and Oswestry disability sco-
res when compared with to the baseline scores. For
patients in Group II, there was no statistical significant
difference in any of these ratings.

Discussion and Conclusion: Coblation techno-
logy generates RF energy that is applied to a conduc-
tive medium, creating a highly focused plasma field
around the introduced catheter. The plasma field
comprised of highly ionized particles leads to cleava-
ge of organic molecular bonds within the applied tis-
sue; in this instance nucleus pulposis. The end result
is the low temperature, molecular disintegration of
nuclear material resulting in a controlled volume of tis-
sue removal, while simultaneously avoiding collateral
annular or end plate necrosis. Microscopic studies ha-
ve documented the presence of a large continuous
network of interlacing nerve fibers innervating the pos-
terior longitudinal ligament. Their afferent pathway is
primarily through the sinuvertebral nerve into either
the rami communicantes or ventral rami of the respec-
tive segmental disc level. The presence of such neural
input suggests that a tensile force applied to the pos-
terior longitudinal ligament may lead to the perception
of back pain. If this concept were accurate then one
would expect symptom reduction to rapidly transpire
when that load is removed. In this study, reducing the
volume of nuclear material appears to have effectively
reduced this tensile load. This pilot study suggests
that coblation maya useful technique in the treatment
of patients with back pain secondary to a central her-
niated nucleus pulposis associated with �tenting� of
PLL and not in patients without such a central her-
niated nucleus pulposus.
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Objective: Minimally invasive devices for the
treatment of contained herniated discs are ga-
ining popularity. The Nucleoplasty procedure
both ablates and coagulates the nucleus pulpo-
sus to provide disc decompression, while IDET
provides heat at the nuclear-annular junction.
Temperature assessments in and around the in-
tervertebral disc tissue are important to unders-
tand the safety and efficacy of the devices.

Methods: Three temperature experiments
were conducted. First, radial temperatures were
obtained in fresh chicken breast tissue during
the ablation phase of the Nucleoplasty (Arthro-
Care Corp., Sunriyvale, CA) procedure. Using
power setting 2 for 5 seconds, temperatures we-
re recorded using thermocouple probes, every
0.1 seconds.

In the second experiment, the Nucleoplasty
procedure was performed using an array of cus-
tom multi-junction thermocouple probes (5 to 6,
0.5 mm diameter junctions 2 or 5mm spacing)
placed throughout a human cadaveric speci-
men. Transient temperature data was collected
at 26+ points within the desired heating volume.

The last experiment compared the tempera-
tures achieved at key anatomical locations du-
ring the IDETTM (Oratec Interventions, Inc., Men-
lo Park, CA) and the Nucleoplasty procedures in
a human cadaveric lumbar spine modeL. Two
fresh frozen human cadaveric spine specimens

were obtained and L 1-L2 through L5-S1 inter-
vertebral discs were used in both specimens. In
both procedures, temperatures were recorded
as temperature increase from baseline.

Results: For the radial temperature distribu-
tions, after 5 seconds of heating in ablation mo-
de, the maximum temperature change at the tip
was 19.7°C and measured 0.5°C mm at aradial
distance of 4mm.

Intradiscal temperatures of 60-65 °C in the
cadaveric spine were obtained within 2-3 mm
radial distance from the introducer path, using
the Nucleoplasty procedure.

For Nucleoplasty, the average temperature
increase (Tl) in the cadaveric nucleus and supe-
rior endplate was 6.0°C and 1.8°C, respectively.
In the IDET procedures however, the average Tl
in the nucleus and superior endplate were 13°C
and 12.4°C, respectively. Essentially no Tl oc-
curred at the nerve root in either the Nucleop-
lasty or IDET procedures.

Discussion and Conclusions: These
preliminary results suggest that the Nucleop-
lasty procedure results in relatively lower tem-
peratures, providing a somewhat higher margin
of safety than other procedures, such as the
IDET procedure. Temperature distributions and
intradiscal temperatures in cadaveric models
further support the safety of the practice.
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Objective: Radiofrequency energy is an in-
novative technology offering promise for appli-
cations including soft tissue ablation, disc remo-
val and scar tissue dissection in spinal surgery.
Bipolar RF devices have been shown to cause
minimal collateral tissue damage, however the
effects of radiofrequency energy on dural tissue
is unknown. The objectives of our study were to
analyze collateral tissue in dural tissue exposed
to radiofrequency energy.

Methods: Fresh frozen cadavers underwent
laminectomy from T4 to L1. The bipolar radiof-
requency electrode was placed in direct contact
with the dura and used at settings �5� and �9� for
1 and 3 seconds, until dural penetration occur-
red. Epithelial destruction and collateral tissue
damage were measured in histologically prepa-
red tissue by scanning electron microscopy.

Results: Macroscopically, dura tissue
shrank at the point where the device was actiya-
ted, for all power settings and time duration. His-

tologic analysis revealed minimal tissue alterati-
on in the superficial dura mater in specimens in
which the device was activated for one second.
Lesions measured 300-400 microns deep x 1-
1.5 millimeter wide. Specimens treated for 3 se-
conds, showed lesion sizes of 1.75-2.0 millime-
ter wide x 700-800 microns deep. Dural penet-
ration occurred after actiyating the device for 5
seconds. The dura surrounding the treatment
level was markedly thickened and. the fibro-col-
lagenous matrix compacted and moderately ho-
mogenous. The subdural connective tissue,
dorsolateral fasciculus and nerve roots, immedi-
ately below treatment pathway appeared unaf-
fected in all specimens.

Discussion and Conclusions: Radiof-
requency energy has potential to become an
adjunct in both minimally invasive and open
spine surgery. Our results, in cadaveric tissue,
suggest that collateral damage to the dura and
underlying neural structures is minimal unless a
transmural dural defect is created.
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Study Design: A systematic review was per-
formed on the available literature for the outcome
of surgical treatment of acute traumatic vertebral
fractures of the thoracic and lumbar spine.

Objectives: To provide information on the sa-
fety and outcome of the various surgical approac-
hes in terms of radiological deformity, neurological
status, functional recovery and complications.

Summary of Background Data: Different
techniques of operative treatment of spinal fractu-
res have been introduced and used extensively
during the last two decades. General performance
of these techniques, results and complications ha-
ve not been studied from literature since 1994.

Methods: A MEDLINE search was performed
to obtain the relevant publications (n>= 10 and fol-
low-up >=12 months) describing the surgical treat-
ment and outcome at follow-up. All data were ext-
racted uniformly using pre-defined criteria. The
data were regrouped in five subgroups: posterior
short-segment (PS), posterior long-segment (PL),
combined reports of posterior short and long seg-
ment (PSL), anterior (A) and anterior combined
with posterior, either long or short (AP).

Results: From 376 papers resulting from the
search, 240 were rejected due to failure to meet
the inclusion criteria or insufficient data. The rema-
ining 136 papers deseribe the treatment and re-
sults of a total of 5463 patients. The sample size
of each subgroup was PS: 1825; PL: 1839; PSL:
903; A: 628 and AP: 268. Patient characteristics:
The mean age for each subgroup were compa-
rable (range: 32-35 years) and the mean follow-up
varied between 25 (AP) and 37 months (A). Most
of the fractures, 60 % (PL) to 84% (A), were 'burst'
type fractures. The neurological deficits varied for
the subgroups. The mean local kyphosis angle at
admission ranged from 13.1 (PSL) to 23.7 (A)

degrees. 
Surgical Details: Mean blood loss varied from

912 ml (PS) to 1584 ml (AP) while mean duration
of the intervention ranged from 190 min. (PS) to
450 min. (AP). 

Radiological outcome: The mean local
kyphosis angle directly post-operative and at final
follow-up was, PS: 0.2 and 6.3; PL: 5.6 and 11.8;
PSL: 0.5 and 5.3; A: 7.9 and 11.3 and for AP: 2.4
and 11.9 degrees. 

Neurological outcome: Only two patients,
both from PL, deteriorated neurologically (Frankel
E to D) following surgery. A deficit, if present, imp-
roved 1 or 2 Frankel scales in 55 % (PL) to 78 %
(A) of the patients. 

Functional outcome: During follow-up pain
was reported not to be a problem in 65 % (PSL) to
89 % (A), while 54 % (PSL) to 83 % (PS) were re-
employed in their former jobs. 

Complications: Post-operative complications
were relatively rare but included deep infections of
the surgical site (mean 1.7% of all patients), mal-
positioning of devices (mean 3% of all patients)
and early device failure (2.5% of all patients) wit-
hout obvious differences between the subgroups.
Late complications were device failure (3.3% (AP)
to 18.4% (PSL)) and non-elective reoperations
(3.6% (PS) to 8.7% (PL)) although these Iate
events seemed to have remarkably little impact on
the clinical results.

Conclusions: Despite significantly different
techniques, operative treatment of thoracic and
lumbar spine fractures, in general, seems to be a
safe and effectiye treatment option. Complication
rates, even during the introduction period of
operative treatment, are low. Functional outcome,
i.e. pain and employment, seems to be better than
generally believed.
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Introduction: Treatment modalities for thora-
columbar vertebral fractures differ according to
the type and stability of the fracture and neurolo-
gical deficiencies present. Stable fractures are
generally treated conservatively whereas a sur-
gery is planned for the unstable ones.

Materials and methods: Out of 227 conser-
vatively treated patients in the period of 1988-
1999, 48 cases with adequate follow-up period
were included in our study. Average age of pati-
ents (23 female, 25 male) is 46.2 with a range of
18-76 years. Follow-up period varied between 31
to 137 months with an average of 77.5 months.
Mechanism of injury was a fall from a height in 29
cases (%60.4), motor vehicle accident in 13 ca-
ses (%27.1), simple fall in 5 cases and direct tra-
uma in 1 case. 32 compression fractures (%60.4)
and 16 burst fractures (%33.4), both being
mostly in the thoracolumbar junction, were detec-
ted. None of the patients presented neurological
deficit. 29 cases were treated by TLSO (Thoraco-
lumbosacral orthosis), 7 by body east, 6 by bed
rest only, and 6 by body east followed by TLSO.
In addition to pain and functional scoring, angle
of kyphosis and scoliosis, wedging index, verteb-
ral index and height loss percentages were me-
asured and compared at the time of injury and in
the follow-up periods.

Results: In compression fractures, the results
were found to be statistically insignificant when
angle of kyphosis, vertebral index and height loss
percentages were compared (p>0.05). Differen-
ces in angle of scoliosis and wedding index were
statistically significant (p<0.05). Pain score had
an average value of 1.66 while functional score
was found to be 1.03. In burst fractures, angle of
kyphosis did not change statistically before and
after treatment (p>0.05). Percentile values of
angle of scoliosis, vertebral index, wedging in-
dex, and height loss were increased after treat-
ment (p<0.05). Mean pain score was 1.26 and
functional score was 0.93 in burst fractures.

Conclusion: In our study, deformity was inc-
reased after conservative treatment in plain radi-
ography but pain and functional scores did not
accompany this increase. We conclude that
compression fractures with angle of kyphosis
less than 30° can be accepted as stable and tre-
ated conservatively. If angle of kyphosis is more
than 30°, MRI (Magnetic resonance imaging)
should be obtained and if posterior ligamentous
complex is damaged, surgery should be con-
sidered. In burst fractures, posterior ligamentous
complex should be imaged by MRI and conser-
vative treatment should be considered if there is
no neurological deficit and the ligaments are in-
tact. Otherwise, surgery should be planned.
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Objective: The aim of this study was to de-
termine the efficacy of vertebroplasty with the
use of hydroxiapatite (HA) in treating painful tho-
racolumbar osteoporotic collapse.

Methods: Vertebroplasty with the use of HA
was performed for 16 patients (11 women, five
men; 61-80 years old) with osteoporotic verteb-
ral collapse suffering from intractable pain that
had been unrelieved by nonoperative care over
a three-month period. Eight patients underwent
this procedure percutaneously under local
anesthesia. The other eight patients were tre-
ated by additional bisegmental posterior trans-
pedicular instrumentation (Universal Spine
System) under general anesthesia. Both groups
were comparable with regard to age and degree
of vertebral deformity. In order to augment the
deficient bone, eight to ten HA cylindrical sticks
(4x40mm, processed by solid HA granules) we-
re inserted transpedicularly. External support
was continued for six months.

Results: No patients were lost up to at least
oneyear follow-up. Neither neurological compro-
mise nor failure of the screw fixation was obser-
ved. Wedging rate was defined as a percentage
of the anterior vertebral height to the posterior
one. The mean wedging rate of all 16 cases was

43% (range, 20-66%) preoperatively and 90%
immediately after operation. In patients without
instrumentation, postoperative radiological exa-
minations demonstrated progression of collap-
se, and the wedging rate was 50% at 12 months
after surgery. In patients with instrumentation,
the 1055 of correction within the fractured ver-
tebral body was small, and was maintained up
to the final follow-up.

Although surgery provided relief of pain in all
cases, the correction loss was associated with
back pain. All eight patients with instrumentation
were satisfied with the outcome of their surgery,
whereas only three out of eight patients without
instrumentation were satisfied.

Discussion and Conclusion: Vertebrop-
lasty with polymethylmethacrylate has become
increasingly popular. Extrusion of polymethyl-
methacrylate into the spinal canal leading to
neurological compromise, however, has been
reported. In this study, collapsed vertebral
bodies of patients with severe vertebral defor-
mity were filled with HA cylindrical sticks. This
procedure has been effective to relieve pain wit-
hout any neurological complications, but ad-
ditional posterior instrumentation is to be recom-
mended.
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THE COURSE OF NON-SURGICAI MANAGEMENT OF BURST FRACTURES
WITH INTACT POSTERIOR LIGAMENTOUS COMPLEX (PLC): AN MRI STUDY

Ahmet ALANAY(1)(C), Egemen TURHAN(1)(P), Emre ACAROGLU(1)(O), Muharrem YAZICI(1)(O), 

Aysenur CILA(1)(O), Adil SURAT(1)(O)

Institution(s)
1) Hacettepe University Department of Orthopaedics and Traumatology; Ankara 06100 Turkey

Purpose: A prospective study to evaluate the
results of nonsurgical treatment of burst fractures
with intact PLC and to investigate the effect of
trauma and/or residual kyphotic deformity on ad-
jacent and neighboring (next-adjacent) discs.

Material and Methods: Fifteen consecutive
neurologically intact patients with burst fractures
(T11-L2) were managed nonoperatively with the
indication based solely on the integrity of PLC
determined by MRI. Correction of deformity and
stabilization with a total body east under sedati-
on were the mainstays of treatment. Patients we-
re mobilized the next dayland casts were remo-
ved at the end of the 3rd month f/up with no furt-
her external stabilization. Local kyphosis (LK),
sagittal index (SI) and percent of compression of
body height (ABH) were measured on pre-treat-
ment, post-treatment, 3rd month and latest f/up
x-rays. All patients' preoperative and latest f/up
MRI studies were analyzed to examine discs ad-
jacent to and neighbouring the fractured levels.
Patients' perception of function, pain and appe-
arance were analysed using Likert Questionnar-
re.

Results: There were 8 female and 7 male pa-
tients with an average age of 28 (range 15-49)
years. Average f/up was 31 (24-51) months.
Twelve patients had Denis type B while 3 had
type A fractures.

Pre-treatment MRI analysis revealed chan-
ges in the shape of the discs (narrowing or her-
niation into the body) with no change in the sig-

nal intensity of nucleus pulposus (NP) in 8 of the
cranial and in 5 of the caudal adjacent discs. On
follow-up MRI, there was only one intact disc
with anormal shape cranially. All others had he-
ight loss but only one had complete loss of sig-
nal intensity. Caudally, 4 additional discs had
changes in shape without any gross changes in
signal intensity of NP. None of the neighbouring
discs had changes in shape or signal intensity at
the time of injury or at latest f/up. Average score
of function, pain and appearance were 4, 4 and
3.5 respectively at the latest f/up. All patients re-
turned to original work at 3.6 (range 1-9) months
on average and all were satisfied with their treat-
ment.

Discussion: Conservative treatment based
on integrity of PLC is controversial, probably due
to poor evaluation by clinical and indirect radiog-
raphic findings. Degenerative changes in the ad-
jacent discs due to trauma and/or residual
kyphotic deformity is a common expectation. Our
study revealed that an intact PLC may not pre-
vent lass of correction gained by non-surgieal
management of burst fractures. Significant loss
occurs in the first 3 months despite external
stabilization. However, the magnitude of residual
deformity usually remains close to the original
deformity. Although changes in the shape of ad-
jacent discs occur due to trauma and/or natural
course, significant lass in signal intensity of nuc-
leus pulposus is very unlikely. Patient outcome
seems to be highly satisfactory despite residual
deformity.
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LUMBAR VERTEBRAL TRANSVERSE PROCESSES FRACTURES: 
ARE THEY REALLY INNOCENT?

Bülent DAÚLAR(1)(B), Bülent Adil TAÞBAÞ(1)(0), Kenan BAYRAKCI(1)(0), Güzelali OZDEM�R(1)(O),
U¤ur GÜNEL(1)(O)

Institution(s)
1) Ankara Numune Training and Research Hospital; 4th Ortohopaedic and Traumatology Clinic

Objective: to investigate the clinical impor-
tance of fracture of the lumbar vertebral trans-
verse processes.

Methods: 106 patients, sustained different
kinds of trauma between January 2000 and Ja-
nuary 2001, were included in the study. All pati-
ents were operated for intra abdominal causes.
Of these 62 (%58) had one or more fractured
lumbar transverse processes documented (gro-
up I) and remaining 44 had not (group II). Age,
gender, additional skeletal and intra abdominal
injuries, ISSs, laboratory tests results at presen-
tation, transfusion needs and the end results
were compared using SPSS 10,0 package.

Results: Patients with transverse process
fractures were older (38 versus 27, p=0,001,

r=0,452, r2=0,204). Trauma causes, ISS, additi-
onal systemic traumas, skeletal traumas were
not different between groups (p values are;
0,148, 0,125, 0,423, 0,673 respectively). Howe-
ver, hemoglobin levels, intra abdominal organ
injuries, total hospital stay and end results were
significantly different in group l (p= 0,005, 0,042,
0,002 and 0,012).

Discussion and conclusion: Although lum-
bar transverse process fractures do not directly
related with vertebral stability, the presence of
such a fracture should alert physicians. Especi-
ally in multiply injured patients, lumbar vertebra
transverse process fracture predisposes more
serious intra or retroperitoneal organ injuries.
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COMPARISON OF THE RESULTS OF ANTERIOR SCREW-PLATE
INSTRUMENTATION AND ANTERIOR DUAL-ROD SCREW INSTRUMENTATION IN

THE TREATMENT OF THORACOLUMBAR BURST FRACTURES

Serdar AKALIN(1)(B), �.Teoman BENLI(1)(O), Gökhan TEMELL�(1)(O), 
Mehmet ÇITAK(1)(O), Mahmut KIÞ(1)( O)

Institution(s)
1) Social Security Ankara Teaching Hospital- 1st Orthopaedics And Traumatology Department;

Ankara

The potential for clinical and neurological ins-
tability following thoracolumbar fractures has
evoked a progressive increase in interest in the
surgical treatment of unstable thoracolumbar
fractures. Ninety-nine consecutive patients who
had thoracolumbar burst fracture associated
with neurological deficit, spinal canal compromi-
se over 30%, sagittal index more than 15° were
treated with single stage anterior spinal de-
compression, strut grafting and anterior spinal
instrumentation at 1st Orthopaedics and Tra-
umatology Clinic of Social Security Ankara Te-
aching Hospital. Mean follow up was 57 months.
Mean correction rate in sagittal index was
75.6% in 54 patients in which anterior titanium
plate-screw fixation system (Z-Plate) was used
and 79.7% in patients treated with anterior dual-
rod-screw fixation system (Cotrel Dubousset
Hopf (CDH). Statistically significant difference
was not obtained (p>0.05) in these two patient

groups regarding sagittal index, however follow
up and the last control data showed statistically
significant difference in correction loss in the pa-
tients which plate-screw instrumentation was
used. (mean Plate-screw instrumentation:
5.8°±2.4°, mean CDH 1.1°±1.4°). AIso, any
frontal plane deformity was not noted in patients
with CDH instrumentation but averagely 7.1° of
iatrogenic scoliosis was caused in 13.9% of the
patients with plate-screw instrumentation. None
of the patients had iatrogenic neurological defi-
cit and 90.9% of the patients with neurological
deficit improved at least one Frankel grade. In
conclusion it is suggested that dual rod-screw
fixation system (CDH) provided higher success
in the treatment of thoracolumbar burst fractures
at the restoration of frontal and the sagittal plane
contours compared with anterior Z-plate screw
system.
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EVALUATION OF SPINAL CANAL COMPRESSION AND REMODELING AND
THE EFFECT OF POSTERIOR INSTRUMENTATION AND FUSION IN

THORACOLUMBAR BURST FRACTUTES

Serdar AKALIN(1)(B), Özgür KARAKAÞ(1)(O), �.Teoman BENL�(1)(O), 
Evrim DUMAN(1)(O), Mahmut KIÞ(1)(O), Erbil AYDIN(1)(.O)

Institution(s)
1) Social Security Ankara Teaching Hospital - 1 st Orthopaedics And Traumatology Department;

Ankara

The disappointing results achieved with con-
servative treatment, the use of computed to-
mography and the developments in spinal bi-
omechanics leading a better understanding of
vertebral fractures have led to an increasing po-
pularity of surgical treatment of thoracolumbar
vertebral fractures in the last 15 years. From
1994 to 2000, 326 patients with thoracolumbar
burst fractures were treated surgically at 1st Ort-
hopaedics and Traumatology Clinic of Social
Security Ankara Teaching Hospital. One hund-
red of these patients with a minimum follow up
of 36 months were included in this study who
admitted for the last control CT scans.

The aim of this study was to evaluate the
spinal canal remodeling after posterior instru-
mentation and fusion.

Views that were obtained from the scanog-
rams were processed by AutoCAD 2000 prog-
ram regarding antero-posterior diameter, inter-
pedicular diameter and the area of the spinal ca-

nal of the one above, one below and the affec-
ted segment(s) and the scales were measured
and corrected. Mean age was 40 years of the
sum of 40 female and 60 male patients.

The preoperative, postoperative and last
control mean spinal canal area at the affected
segment were 1.61±0.44 cm2, 1.81±0.43 cm2

and 2.21±0.54 cm2 and mean anteroposterior
diameter were 1.03±0.21 cm, 1.2±0.34 cm,
1.33±0.30 cm and mean interpedicular diameter
were 2.22:1:0.40 cm, 2.21:t0.38 cm and
2.39±0.35 cm respectively.

The results showed statistically significant
difference in anteroposterior diameter and spi-
nal canal area suggesting effective remodeling
of spinal canal after surgical treatment of
thoracolumbar burst fractures with posterior
instrumentation and fusion. AIso this study is
noted to be the first in the literature regarding
the technique used to measure the scanograms
and suggested to be effective and reliable.
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EFFECT OF THE DIFFERENT INSTRUMENTATION TECHNIQUES IN
PROTECTING THE SURGICAL CORRECTION OF THE UNSTABLE

THORACOLUMBAR VERTEBRAL FRACTURES

Erhan SER�N(1)(B), Lokman KARAKURT(1)(O), Erhan YILMAZ(1)(O), Oktay BELHAN(1)(O)

Institution(s)
1) F�rat University; Medical Faculty, Department of Orthopaedics and Traumatology, Elaz�¤, Turkey

Objectives: The purpose of this study was to
investigate the effect of the different instrumen-
tation techniques in protecting the surgical cor-
rection of the unstable thoracolumbar vertebrae
fractures.

Methods: 56 cases with unstable thoraco-
lumbar vertebrae fractures were treated surgi-
cally and divided into 3 groups according to the
instrumentation technique. Group I had 21 ca-
ses with offset-hook long segment posterior
instrumentation, group II had 20 cases with long
segment posterior instrumentation and group III
had 15 cases with short segment instrumentati-
on. Lateral radiogram of the thoracolumbar ver-
tebrae at the early postoperative period and
12th month postoperatively was taken and wed-
ge index (WIearly, WI-12), local kyphosis angle
(LCA-early, LCA-12), anterior compression ang-
le (ACA-early, ACA-12) and compression ratio
(CR-early, CR-12) were estimated in all groups

and statistical analysis was performed with stu-
dent's t-test.

Results: Between the group I and group II,
there was no difference statistically. Between
the group I and group III, significant difference
was found for WI-12, LCA-12, ACA-12, CR-
early and CR-12 (p<0.05). Between the group II
and group III, there was significant difference for
LCA-12, ACA-12, CR-early (p<O.05). Group i
and Group II had more stability than group III for
protecting the intraoperative vertebral deformity
correction along the postoperative period.

Discussion and conclusion: For protecting
the surgical correction of the unstable vertebrae
fractures, offset-hook long segment instrumen-
tation and long segment instrumentation was
superior to the short segment instrumentation.
According to us, short segment instrumentation
technique is a bad choice for unstable
thoracolumbar vertebral fractures.
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THE RESIDUAL ROTATION AND TILT OF THE LOWEST INSTRUMENTED
LEVEL (LIV) IN POSTERIOR INSTRUMENTATION FOR ADOLESCENT

IDIOPATHIC SCOLIOSIS (ALS)
ARE THEY REALLY IMPORTANT?

Emre Acaro¤lu(1)(C), Vedat Deviren(1)(O), Ahmet Alanay(1)(P), Ak�n Çil(1)(O), Ak�n Üzümcügil(1)(O),
Muharrem Yaz�c�(1)(O), Adil Surat(1)(O)

Institution(s)
1) Hacettepe University Department of Orthopaedics and Traumatology; Ankara 06100 Turkey

Purpose: Posterior instrumentation for AlS is
usually extended down to the least rotated (ne-
utral) because of the possibility of decompensa-
tion. This study aimed to clarify the relationship
between the residual rotation and coronal plane
tilt of the lowest instrumented level and the fron-
tal, sagittal and transverse plane parameters of
imbalance.

Patients and Methods: Forty-seven AlS pa-
tients (ave. age 14,5±1,9) treated with posterior
translation instrumentation were included. Ave-
rage f/up was 49,6±20,5 (24-96) months. PA
and lat. X-rays obtained pre- and post-operati-
vely and at latest f/up visits were measured for
frontal and sagittal curve magnitudes, AP tilt and
offset of T1, sag. offset of T1, rotation of the le-
vel below LlV and shoulder balance (coracoid
process height). In thirty patients, additional ro-
tation measurements of 10 landmark levels (inc.
T1, interclavicular bisect (ICB), upper end of
inst. (UIV), apices, LlV, level below LlV(LBLlV)
and L4) were measured by CT pre- and post-
operatively, at 6 and 12 months, and normalized
by the rotation of pelvis.

Results: The thoracic curves measured 57,4
± 13,6 deg pre-, 19,4 ± 9,4 deg post-operatively
(66,4±13,6 % correction) and 22,2±11,9 deg at
latest f/up. LlV was at T12 in 5, L1 in 11, L2 in

14, L3 in 14 and L4 in 3 cases. Rotation imme-
diately below these levels as measured by the
Pedriolle method was 8,8 ± 6,2 (0-25) deg pre-,
9,1 ± 6,4 (0-30) deg postoperatively (11,5 % inc-
rease) and 10,0±7,6 (0-30) deg at latest f/up,
the corresponding coronal tilts were 15,5±8,0
deg, 5,4±4,3 deg, and 9,7±9,9 deg respectively.
The magnitude of neither significantly affected
the T1 tilt, AP and sag. T1 offset and shoulder
balance. Likewise, the CT measurements of ro-
tation revealed that residual rotation at the vici-
nity of LlV was not associated with a rotational
imbalance (p>0,05)(Table 1).

Rotation LBLlV LlV T1 ICB
(deq)

Pre-op 9,2±6,2 10,4±7,5 5,6±4,4 4,3±4,2

Post-op 9,6±5,5 9,6±5,7 4,1±4,7 6,1±4,4

6 mos. 10,3±5,5 12,4±6,7 3,3±3,2 2,3±3,3

12 mos. 9,4±5,0 10,0±7,0 3,5±2,4 3,4±2,4

Conclusion: The residual angular deformity
at the level of the lower end of posterior trans-
lation instrumentation for AlS could not be
demonstrated to have any effect on the overall
post-operative balance of the spinal column in
any of the planes.
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SCOLIOSIS SCREENING WITH EVAIUATION OF JOINT LAXITY. 
THE RELATION BETWEEN TRUNK ROTATION AND JOINT LAXITY

A. Esat KITER(1)(C), Gurkan ERKULA(1)(O), B. Alper KILIÇ(1)(O), Ertan ER(1)(P)

Institution(s) 
1) Pamukkale University School of Medicine Department of Orthopaedics; Denizli

Pamukkale Universitesi T�p Fakültesi Hastanesi Ortopedi ve Travmatoloji Anabilim Dal�, Denizli

Objective: Adam's forward bending test and
scoliometric measurements are preferred in
school screening because of its low radiation
and its cost effectiveness. However, real spinal
deformity could not be evaluated with both tech-
niques.

Many investigators have noted the associati-
on of the joint laxity and scoliosis. However the
relationship between joint laxity and scoliosis is
unclear. In the current study, the joint laxity of
the children are also evaluated during scoliosis
screening. The data obtained from screening,
especially trunk rotation are analysed statisti-
cally to determine their relationship with joint la-
xity.

Methods: One thousand two hundred se-
venty three (598 females-675 males) primary
school children with an average age of 10,4 (8-
15), are recruited for the scoliosis screening.
The trunk rofation is measured by forward ben-
ding and scoliometer, among the other spinal
tests, and their joint laxities are evaluated by
using Beighton scoring system. Trunk rotation of
7° and over are evaluated radiographically.

Results: Joint laxity is found in 41 children
(3,2%), and trunk rotation of  and over is found
in 30 children (2,3%). Joint laxity in children with
trunk rotation of 7° and over is found to be gre-
ater than those with 6° and less, but only a third
of the children (n=10) is found to have a signifi-
cant scoliotic curve after radiographic analysis.

Discussion: Although the number of the
scoliotic patients are not enough for a definitive
conclusion, there are some findings which de-
note a specific relation between scoliosis and jo-
int laxity. Interestingly, children without a scoli-
otic curve, but a trunk rotation of over 7°, are fo-
und to have a higher incidence of joint laxity
than the general population. The use of scoli-
ometer determine the trunk rotation in the thora-
cic and lumbar region however there might be
several other reasons that can change this
topography of the surface other than scoliosis.
This study shows that joint laxity may be one of
the reasons changing the topography of the
thoracic and lumbar region.
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RELIABILITY OF THE SUPERFICIAL ABDOMINAL REFLEXES IN SPINAL
EXAMINATION

A. Esat KlTER(1)(C), Gurkan ERKULA(1)(O), Ertan ER(1)(P), Haluk BERK(2)(O)

Institution(s) 
1) Department of Orthopaedics, Pamukkale University School of Medicine, Denizli, Turkey;

Pamukkale Üniversitesi Araßt�rma Hastanesi, Doktorlar Caddesi, Denizli 
2) Department of Orthopaedics, Dokuz Eylul University School of Medicine, Izmir, Turkey; Dokuz

Eylül T�p Fakültesi Hast. �nciralt�-�zmir

Objective: Examination of the superficial ab-
dominal reflexes in scoliotic patients has been
considered important in early detection of spinal
cord pathology. The purpose of this study is to
evaluate and discuss the importance of the su-
perficial abdominal reflexes in the spinal exami-
nation.

Methods: Four hundred and eleven (189
girls- 222 boys) primary school students were
screened. Average age of the children was 10,6
years (8-13). After full physical examination, spi-
ne was evaluated in Adams forward bending
position with scoliometer. Testing of the reflexes
is performed in four quadrants surraunding um-
bilicus.

Results: Three hundred seventy two
(90.5%) subjects had bilaterally normal superfi-
cial abdominal reflexes. Twelve (2.9%) subjects
had no reflex detected in at least one quadrant.
Two (0.4%) subjects completely had no reflexes
on the left side. Twenty-five (6%) children had
absent reflex in all quadrants. Favorable refle-
xes examination could not be performed in nine-

teen (4.6%) subjects because of tickling sensa-
tion. There are no statistically significant diffe-
rences between boys and girls, younger than
10-year-old group and older. There was no sta-
tistically significant correlation between the pre-
sence or absence of abdominal reflexes and
scoliosis (n=5).

Discussion: Precise neural pathway of the
superficial abdominal reflexes is not completely
understood yet. lt can be absent in healthy po-
pulation. Different techniques of the abdominal
reflex testing can affect the results. To eliminate
abdominal muscle contraction, cooperation with
the child is importanl. In the current study 4.6%
of the subjects tested negative reflexes beeause
of the muscle contraction due to inevitable tick-
ling sensation. In our opinion, contribution of the
superficial abdominal reflexes examination. In
deciding further neurological examination or
performing an MRI investigation is a poor in-
dicator. If a surgery is planned one should per-
form precise neurological examination and ob-
tain MRI of the scoliotic spine when in doubt.
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CORRECTION OF ADOLESCENT IDIOPATHIC SCOLIOSIS USING THORACIC
PEDICLE SCREW FIXATION VERSUS TRADITIONAL HOOK CONSTRUCTS: 

A SINGLE SURGEON RETROSPECTIVE REVIEW

Steven K. STORER(1)(C), Michael G. VITALE(l)(P), Darria E. LONG(2)(0), Julie C. CHOE(2)(O), 
Joshua E. HYMAN(1)(O), Francis Y. LEE(1)(O), David P. ROYE Jr. (1)(0)

Institution(s) 
1) Children's Hospital of New York; 3959 Broadway, 8th Floor, New York, New York 10032, USA 

2) International Center for Health Outcomes and Innovation Research; [Institution Address]

Objective: There is considerable controversy
regarding the role of pedicle screws in the cor-
rection of thoracal spinal deformity. While pedicle
screws offer several theoretical advantages, inc-
luding more rigid fixation, improved correction,
and decreased loss of correction with time, these
advantages have not been examined rigorously
in all cases. Furthermore, many surgeons have
voiced concern about the potential for higher ra-
tes of neurological complications with their use.
The purpose of this study was to retrospectively
review the senior author's surgical outcomes
comparing traditional hook constructs and const-
ructs including thoracic pedicle serews for the tre-
atment of adolescent idiopathic scoliosis.

Methods: A retrospective review of 25 conse-
cutive cases of children with adolescent idiopathic
scoliosis undergoing instrumented posterior spi-
nal fusion by the senior author was conducted.
Immediate preoperative and 6-week postoperati-
ve radiographs were examined and the patients
were categorized into two groups: (1) those in
whom the construct involved thoracic pedicle se-
rews and (2) those in whom the thoracic construct
was composed solely of hooks. The endpoints of
interest included radiographic measures, compli-
cations, and revision surgery. Ouality of life outc-
omes were measured using the Child Health Ou-
estionnaire (CHO). Independent sample t-tests
were used to determine whether there were any
significant differences in these outcomes betwe-
en the two patient groups.

Results: Among the 25 patients, 10 children
underwent spinal fusion using thoracic pedicle sc-
rew fixation, and 15 children underwent thoracic

constructs composed solely of hooks. The majo-
rity of the patients were girls (20 girls vs. 5 boys).
The average age of the patients at the time of sur-
gery was 14.5 years and did not differ between
the two patient groups. The mean preoperative
Cobb angle of the structural curve was 53.5 deg-
rees for the screw group and 52.5 degrees for the
hook group. The mean percent correction was
70.2% for the screw group and 68.1 % for the
hook group. There were no significant differences
between the two patient groups in terms of per-
cent change after surgery, absolute change after
surgery, apical vertebral translation, or end ver-
tebral tilt angle. There were no neurological
complications in either group. There were no sig-
nificant differences in quality of life outcomes bet-
ween the two groups. The cost of constructs
using thoracic pedicle serew fixation is signi-
ficantly greater.

Discussion and conclusions: In the treat-
ment of adolescent idiopathic scoliosis in this pa-
tient group, the correction obtained from thoracic
pedicle screw fixation was comparable to traditi-
onal hook constructs. Our results represent the
senior author's twenty-years of experience using
segmental hook instrumentation and his initial ex-
perience using thoracic pedicle screw fixation.
Both constructs are reliable in treating adolescent
idiopathic scoliosis, with potential for excellent
deformity correction and a high margin of safety.
Because these constructs represent the senior
author's early use of thorade pedicle screw
fixation, ongoing analysis may show improved
correction with subsequent thoracic pedicle screw
constructs.
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PEDIATRIC SPINE DEFORMITY: 
ASSESSING PATIENT OUTCOMES AND QUALITY OF LIFE

Michael G. VITALE(1)(B), Douglas E. LEVY(2)(0), Julie C. CHOE(2)(0), Annetine C. GELIJNS(2)(O), 
Alan 1. MOSKOWITZ(2)(0), Joshua E. HYMAN(1)(O), Francis Y. LEE(1)(O), David P. ROYE Jr. (1)(0)

Inslitulion(s) 
1) Children's Hospital of New York;3959 Broadway, Bth Floor, New York, New York 10032, USA 

2) International Center for Health Outcomes and Innovalion Research; 600 West 168th Street, 7th
Floor, New York, New York, USA

Objective: The objective of this study was to
assess the validity of several new pediatric out-
comes instruments in measuring the quality of li-
fe in children with scoliosis.

Methods: Parents of 279 children seeking
care for spinal deformity completed both the
Child Health Questionnaire (CHQ) and the
American Academy of Orthopaedic Surgeons
(MOS) Pediatric Outcomes Data Collection Inst-
rument (PODCI); the Scoliosis Research Soci-
ety (SRS) instrument was completed directly by
the affected children, as dictated by the develo-
pers of this measurement tool. The treating
physician completed a subjective rating of
physical and psychosocial health and documen-
ted pertinent socioclinical data for each child.
Scores were compared with one anather and to
the clinical parameters using univariate statis-
tics.

Results: Ceiling effects were noted for each
instrument, particularly in the physical function
and self esteem domains. However, patients
with scoliosis scored significantly lower than
previously published normative values for "he-
althy" children in several domains of the CHQ (t-

test): physical function (p<0.005), role physical
(p=0.02), bodily pain (p=0.01), parental time im-
pact (p=0.02), parental emotional impact
(p<0.005), behavioral scale (p<0.005), and fa-
mily cohesion (p=0.001). Mareaver, patients
with larger curves exhibited larger detriments in
health status as measured by the CHQ, suppor-
ting the face validity of this measure. In general,
the CHQ exhibited superior psychometric cha-
racteristics over the MOS-PAl in this population.
Four SRS domains were correlated with degree
of curvature: physical function (r=-0.17,
p=0.008), bodily pain (r=-0.32, p<0.005), self
image (r=-0.24, p<0.005), and satisfaction (r=-
0.29, p=0.02).

Discussion and conclusions: The CHQ,
MOS PODCI, and SRS measure all suggest
that scoliosis has a negative effect on the
physical and psychosocial health status of affec-
ted adolescents. The CHQ may be the most
practical to administer and offers several advan-
tages. Further work is necessary to better define
the appropriate use of these health status
measures in this unique population.
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Introduction: While available data suggest
that bracing may improve the natural history of
adolescent idiopathic scoliosis patients with mode-
rate curves, little attention has been paid to the po-
tential impact of brace treatment on the psychoso-
cial health and quality of life of adolescent patients.
The purpose of this study was therefore to assess
quality of life issues, including self-image, role
function, and psychosocial health, in a cohort of
patients under evaluation for adolescent idiopathic
scoliosis and to examine differences between pa-
tients treated with a brace versus patients treated
with observation alone.

Methods: Quality of life data was collected
from all patients with a diagnosis of adolescent idi-
opathic scoliosis and a spinal curvature greater
than 10 degrees at the Children's Hospital of New
York between September 1997 to June 2001. Two
new quality of life instruments were used to captu-
re physical and psychosocial aspects of quality of
life -the Child Health Questionnaire (CHQ) and the
American Academy of Orthopaedic Surgeons
(MOS) Pediatric Outcomes Data Collection Instru-
ment (PODCI). Parent responses to both question-
naires were used as proxies for their children. Reg-
ression and multivariate analyses were conducted
to compare the two groups (brace versus observa-
tion group) and to determine the effect of age, gen-
der, and Cobb angle on quality of life.

Results: Our patient cohort consisted of 130
patients, who were predominantly female (76%),
with an average curve of 28 degrees and an ave-
rage age of 13.6 years. Ninety patients were tre-
ated with observation alone (average curve 24

degrees), while 40 patients were treated with bra-
cing (average curve 36 degrees). The quality of li-
fe in this group of adolescents with idiopathic sco-
liosis significantly differed from age-adjusted
norms for three CHQ domains, all of which were
higher in our patient group - behavior scale
(p=0.001), se If esteem (p=0.01), and parental-im-
pact time scale (p=0.0003). Furthermore, regressi-
on analysis showed differences in several quality
of life domains within this group of adolescents.
Overall, girls tended to have higher quality of life
scores, especially with respect to general health
(p=0.0497), parent-impact time scale (p=0.03), ex-
pectations (p=0.042), and upper extremity & physi-
cal function (p=0.01). In addition, as the Cobb ang-
le increased, quality of life tended to be lower, par-
ticularly on the parental-impact emotion scale
(p=0.003) and the physical summary score
(p=0.02). There were few differences in health-re-
lated quality of life between patients undergoing
brace treatment versus those undergoing observa-
tion. Multivariable analysis with Bonferroni adjust-
ment showed that braced adolescents had statisti-
cally higher quality of life scores in onlyone CHQ
domain (parental impact-time scale, p=0.0498)
and one PODCI domain (happiness, p=0.027).
The remaining domains were not statistically sig-
nificantly different between the two treatment
groups. 

Discussion and conclusions: While adoles-
cent idiopathic scoliosis may affect quality of life in
this patient group, patients treated with spinal
bracing did not see m to have significantly different
health-related quality of life, as compared with
patients in the observation group.
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Aim: The aim of this study is to evaluate the
effect of apical vertebral instrumentation in the
surgical treatment of King type III idiopathic sco-
liosis.

Materials and Method: Seventy-six conse-
cutive patients with King type II idiopathic scoli-
osis, treated with posterior spinal instrumentati-
on were included into the study. The mean age
was 14.5 years (10-18), and the mean follow-up
was 49 (28-74) months. Preoperative radiologi-
cal evaluation was performed with posteroante-
rior, lateral, traction and side-bending radiog-
rams. Vertebral rotation was measured with
Perdriolle torsionmeter. Patients were retros-
pectively divided into two groups according to
the presence of apical vertebra instrumentation.
Group 1 consisted of 43 patients and both upper
and lower neutral and intermediate vertebrae of
thoracic curves were instrumented on concave
side. In Group 2, there were 33 cases and inst-
rumentation of apical vertebra on the concave

side was added to the configuration of Group 1.
Posterior fusion was added in all patients. Tho-
racic and lumbar Cobb angles, sagittal plane
measurements and axial plane measurements
were compared between two groups both pre-
operatively and at the last follow-up.

Results: Preoperative age-gender distributi-
on, Cobb angle and rotational measurements,
and correction ratios on side-bending films were
similar in both groups. Although, preoperative
mean values of both thoracic and lumbar Cobb
angles, sagittal plane measurements and apical
rotation were not statistically significant between
two groups (p>0.05), postoperatively, mean va-
lues of apical rotation were significantly different
(p<0.05). At the same time, apical derotation
ratios were significantly different between Group
1 and 2 (p=0.000).

Conclusion: We conclude that instrumen-
tation of apical vertebra provides better
derotation at the apex of the King type II curves.
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Purpose: Along with magnitude, flexibility of a
scoliotic curve has always been a major determi-
nant for preoperative planning and surgical outco-
me for adolescent idiopathic scoliosis (AlS). The
purpose of this study was to use and evaluate
mostly accepted or described radiologic
techniques or methods to determine flexibility and
compare the results to those obtained by supine
traction X-rays under general anesthesia just befo-
re surgery and correlate all findings to surgical cor-
rection.

Methods: 34 consecutive AlS patients who
had surgical treatment were studied. 25 were fe-
male, 9 were male and average age was 15.7 (12-
19) years. Preoperative radiologic evaluation con-
sisted of standing AP and lateral, supine lateral
bending and traction, fulcrum X-rays and also su-
pine traction X-rays under general anesthesia
(GA) just before surgery. All structural curves we-
re measured and flexibility ratio was determined
on each radiograph. Calculated values were cor-
related with amount of surgical correction achi-
eved by pedicle screw instrumentation.

Results: Curves were accepted to be modera-
te if between 40° and 65° (29 patients) and seve-
re if >65° (5 patients). In these 29 patients, avera-
ge frontal Cobb angle of the thoracic and lumbar
curves were 39P (40° -60°) and 39.4° (22° -58°)
respectively. Average thoracic curve flexibility was
49 % (23 %-64 %) at traction, 79 % (30 %-88 %)
at traction under GA, 66 % (25 %-82 %) upon la-
teral bending and 74 % (50 %-87 %) at fulcrum X-

rays. Average surgical correction of the thoracic
curve was 76 % (52 %-95 %). Average lumbar
curve flexibility was 56 % (35 %-73 %) at traction,
59 % (39 %-72 %) at traction under GA, 81 % (61
%-100 %) upon lateral bending and 83 % (66 %-
100 %) at fulcrum X-rays. Average surgical correc-
tion of the lumbar curve was 74 % (44 %-100 %).
In the other group of 5 patients, average frontal
Cobb angle of the thoracic and lumbar curves we-
re 79° (47°-110°) and 67° (38°-90°) respectively.
With the same order above, average thoracic
curve correction was 35 % (29 %-38 %), 52 % (49
%-58 %), 43 % (35 %-55 %) and 45 %(41 %-50
%). AIso average lumbar curve correction was 40
% (32 %-50 %), 60 % (45 %-79%), 51 % (40 %-65
%), 53 % (38 %-69 %). Average surgical correcti-
on of the thoracie and lumbar curve in this group
were 68 % (64 %-72 %) and 63 % (42 %-79 %)
respectively.

Conclusion: Traction under GA > fulcrum >
bending > seems to be the order of X-rays for bet-
ter predieting flexibilityland correction in curves >
65°. Pedicle screw instrumentation however provi-
des even more correction than are obtained by
traction under GA. On the other hand fulcrum >
bending > traction under GA > is the order of X-
rays for better predicting flexibility and correction in
curves between 40°-65°. Amount of surgical cor-
rection in this group is either close or equivalent to
correction at fulcrum xrays. Traction X-ray under
GA may show much better flexibility and thus it
may climinate the need for anterior surgery in sec-
mingly rigid, > 65° curves.
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Purpose: There are some studies on mesh ca-
ges used as interbody fusion devices after discec-
tomy. To our knowledge, there is no clinical study
analyzing titanium mesh cages (TMC) used for an-
terior column support following corpectomy. Our
purpose was to evaluate the clinical and radiologic
results and complications after thoracic and lum-
bar level corpectomy and reconstruction using
TMC with either anterior instrumentation, posterior
instrumentation or a combination of all and to de-
termine ideal configuration.

Methods: 29 adult patients who had thoracic
and/or lumbar corpectomy for various reasons (17
fractures, 5 spinal tuberculosis, 5 deformity) were
included. Average age was 48.6 (17-86) years and
follow-up ranged from 24 to 56 (mean, 28)
months. Total 36 level corpectomy (min 1, max 4
tevels) was performed. Structural TMC filled with
autogenous bone graft was used for anterior co-
lumn. In addition to TMC and on the same day, 2
had only anterior, 20 had only posterior and 7 had
anterior and posterior instrumentation. Standing
AP and lateral, supine AP, lateral and both oblique
X-rays and high resolution CT reconstruction have
been used to assess fusion status for TMC in the
anterior column. Sagittal Cobb measurements we-
re obtained across all consecutive levels conta-
ining anterior TMC for every patient's preoperati-
ve, immediate postoperative and 2 year postope-
rative radiographs. Besides the status of anterior
and posterior instrumentation, anterior cage status

was assessed for settling, migration and/or fati-
gue. Fusion status for TMC was assessed accor-
ding to a previously published (Bridwell et al,
1995) fusion grading system. More than 2 mm
settling and 4° correction loss were accepted to be
significant.

Results: Mean immediate postoperative sagit-
tal correction was 25.6° (8°-60°). Mean correction
loss was 0.9° (0°-8°). There was no failure of an-
terior and posterior instrumentations. No cage fa-
ilure or migration was observed. There was no
pseudarthrosis and fusion was achieved in all pa-
tients. 6 (20.6 %) showed cage settling of more
than 2 mm. Of these 3 had more than 4° and 3 had
less than 4° correction loss. These patients with
significant settling and correction loss were either
osteoporotic with damaged end-plates or no end-
plate collar was used in the TMC.

Conclusions: The configuration consisting of
TMC+anterior single rod instrumentation+short
segment posterior instrumentation after corpec-
tomy involves no correction loss and cage settling
and seems to be the ideal solution. There is a risk
of correction loss and cage settling in osteoporotic
patients when only short segment posterior inst-
rumentation is used, especially with no end-plate
collar in the TMC.

Posterior instrumentation after corpectomy
should be two level above and below in patients
with previous laminectomy and serious sagittal
plan e deformity.
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