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ABSTRACT

Background Data: Thoracolumbar fractures are commonly managed by posterior pedicle screw fixation.
Controversy about the number of levels involved in the fixation remains as the stability of the short-
segment fixation remains questionable. Recently, it has been shown that application of intermediate
screw in the fractured vertebra improves the biomechanical stability of the short-segment construct.
Purpose: To compare the outcome of long-segment fixation (LSF) versus short-segment fixation with
intermediate screws (SSFIS) in the management of the thoracolumbar burst fractures.

Study Design: A prospective, nonrandomized clinical controlled trial.

Patients and Methods: Fifty patients with thoracolumbar burst fracture (T11-L2) types A3 and A4
AOSpine classification with a Thoracolumbar Injury Classification and Severity (TLICS) scale of more
than 4 were treated between 2009 and 2014 with posterior pedicle screw fixation. Patients were divided
into two groups according to the number of instrumented levels. Group 1 included 25 patients treated with
LSF (two levels above and two levels below the fractured level) while Group 2 included 25 patients treated
by SSFIS (one level above and one level below with 2 intermediate screws in the fractured level). The
patients were evaluated for local kyphotic angle (LKA) correction and maintenance, anterior vertebral
body height (AVH) compression, and Visual Analogue Scale (VAS) for back pain and treatment related
complications. Construct failure was defined as screw pullout or instrument breakage.

Results: The two groups were similar with regard to age, sex, fractured levels, fracture type, TLICS
score, preoperative local kyphotic angle, and anterior vertebral body height compression. Postoperative
correction of the local vertebral compression assessed with LKA and AVH significantly improved in both
groups compared to the preoperative degree. There was no significant difference in the two groups in early
postoperative or follow-up regarding the degree of correction and its maintenance. No construct failure or
major treatment related complication was encountered in both groups with significant reduction of VAS
and ODI in both groups between early postoperative and late follow-up (13.5+2 months).
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Conclusion: Intermediate screw applied in the fractured level in management of thoracolumbar burst
fracture improves the correction and maintenance of local kyphosis in short-segment fixation like long-
segment construct with saving vertebral motion levels from being fixed. More randomized controlled and
multicenter studies are needed to support these findings. (2019ESJ175)

Keywords: Thoracolumbar fracture, long-segment fixation, short-segment fixation, intermediate

screws, burst fracture.

INTRODUCTION

PATIENTS AND METHODS

Thoracolumbar fractures are considered to be
the most common fracture in the spinal column.
This area is more vulnerable to failure in trauma,
as it is the junction between the rigid thoracic
spine due to its attachment to the rib cage and the
sternum and the more mobile lumbar spine.?’

Posterior pedicle screw fixation had gained
popularity in the management of these fractures.
The biomechanical stability of the different pedicle
screws constructs had been studied thoroughly
and long-segment fixation, with two levels fixed
above and below the fractured level, had shown
stiffer construct and more stability in comparison
to short-segment fixation (one level above and
below the fractured level).!®

Theoretically, decreasing the number of fixed
levels will lead to better patient surgical outcome
considering postoperative pain and function and
adding pedicle screw in the fractured level had
shown increased stability of the short-segment
constructs in several biomechanical studies.?!?
Also, the load-sharing classification had been
described as a straight forward way to describe
the anterior body comminution and had been
proven to correlate with the degree of collapse
after surgical treatment.!3 In fact, some studies!'®"’
compared the long-segment construct with the
short-segment but very few used the intermediate
screw in the short-segment cases.?

The aim of our study is to compare the
outcome of long-segment fixation (LSF) versus
short-segment fixation with intermediate screws
(SSFIS) in the management of the thoracolumbar
burst fractures.

A comparative clinical study was conducted
on 50 patients with thoracolumbar burst fracture
(T11-L2) types A3 and A4 AOSpine classification,
who were treated between 2009 and 2014 with
posterior pedicle screw fixation. The patients were
admitted to the emergency department at Zagazig
University hospitals. Informed consent was taken
from all patients.

They were included in our study if the patients
were less than 60 years old and the fracture was
classified as A3 or A4 according to the AOSpine
classification!’” with a Thoracolumbar Injury
Classification and Severity (TLICS) scale® of more
than 4 and a load-sharing classification score!® of
less than 6 and there was no history of osteoporosis
or other major medical diseases. All patients were
subjected to clinical examination and radiological
evaluation (X-ray and CT scan were done). The
patients were evaluated for local kyphotic angle
(LKA) and anterior vertebral body height (AVH)
compression. All patients were neurologically
intact.

Surgical Procedures:

All the patients were operated upon within
the first 48 hours after stabilization of the general
condition of the patients. The patients were
operated upon under general anesthesia with
administration of 2gm 3™ generation cephalosporin
antibiotics intravenously. The patients were placed
in prone position on a four-post frame which help
in position reduction of the fractured level and
the reduction was assessed using intraoperative
fluoroscopy. Standard posterior approach was
used to expose desired levels to be included in
the fixation construct with the guidance of the
intraoperative images. The patients, then, were
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divided into two groups according to the number
of instrumented levels.

Long-segment fixation (LSF) group was where
we used long-segment construct, fixing two levels
above and below the fractured vertebra, without
inclusion of the fractured vertebra, by pedicle
screws (Figure 1). The rods were contoured with
hypokyphosis in the proximal levels and more
lordosis in the distal one; this is to increase the
corrective forces at the fracture to help in reducing
local kyphosis of the fractured level.

Short-segment fixation with intermediate screw
(SSFIS) group was treated by a short-segment
construct (one level above and below the fractured
level) with the application of two pedicle screws
in the fractured vertebra. The intermediate screws
were applied as the first step in this technique and
usually they were fixed uniplanar screws. The
rods were usually slightly lordotic to overcome the
kyphotic deformity of the fracture (Figure 2).

The final position of the screws and the
reduction were checked by the fluoroscopy at the
end of the procedures and the wounds were closed
with the use of suction drains in layers
Postoperative Care:

All patients were neurologically tested before
leaving the operating room. The patients were
kept in bed till the wound drains were removed in
the first two days and then they were encouraged
to walk or begin physiotherapy on the third day
according to the preoperative neurological status.
First postoperative X-ray was done after 24 hours
from the surgery. The patients were discharged
from the hospital on the 4™ postoperative day.
Follow-up:

Follow-up visits were scheduled at 3 and 6 months
and at final visit, where the patients were evaluated
by X-ray for local kyphotic angle (LKA) and
anterior vertebral body height (AVH) compression
correction and maintenance.® The Visual
Analogue Scale (VAS) was used to evaluate the
back pain, and functional outcome was evaluated
by the changes in the Oswestry Disability Index
(ODI). Also, treatment related complications were
reported. Construct failure was defined as screw
pullout or instrument breakage.

Statistical Analysis:
All data were collected, tabulated, and statistically

analyzed using SPSS 23.0 for Windows (SPSS
Inc., Chicago, IL, USA). Continuous quantitative
data were checked for normality by using Shapiro-
Wilk test. Quantitative variables were expressed
as mean *SD. Independent samples Student’s
t-test was used to compare between two groups
of independent normally distributed data.
Paired #test was used to compare two groups of
dependent data. Percent of categorical variables
was compared using Pearson’s Chi-Square (x?)
test. All tests were two sided with P<0.05 being
considered statistically significant.

RESULTS

A total of 50 patients who met the inclusion
criteria of this study and 25 patients were
nonrandomly allocated in each group. There were
no significant differences in patients’ demographic
data or characteristics between the two groups
(Table 1) with the most common fractured levels
being T12 and L1 levels.

Analysis of the data showed that there was a
significant correction of the local kyphotic angle
within each group, but there was no significant
difference between both groups. In the LSF
group, the mean LKA significantly corrected from
14.20+2.06° (range, 10-19) to 1.72+0.89" (range,
0-3) postoperatively which was maintained till the
final follow-up 2.16%0.98° (range, 0-4). In SSFIS
group, also the correction of LKA was significant
from preoperative to postoperative and maintained
till the final follow-up (14.48+1.53° (range, 12-18),
1.76x1.01° (range, 0-3), 2.16x1.06° (range, 0-4),
respectively) (Table 2, Figure 3). This was the
same, considering the anterior vertebral height
loss, where there was significant correction within
each group, but with insignificant difference
between the two groups. The preoperative AVHL
in the LSF (35.33%+6.77) (range, 22.69-49.25)
was significantly corrected postoperatively to
10.78+4.05 (range, 4.08-22) and maintained till
the final follow-up (11.62+4.02) (range, 5-22). In
the SSFIS group, the fractured vertebral height
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was also corrected, where the mean AVHL was
significantly changed from 36.11+6.54 (range,
22.39-48.56) to 10.81+3.79 (range, 4.08-22) and
maintained till the final follow-up (11.92+3.43)
(range, 6-22) (Table 3, Figure 4)

The mean follow-up period of our patients
was 13.5%2 (range, 12-15) months. There was a
significant improvement in the back pain in both
groups, as shown in the improvement in VAS
(Figure 5) from 8.6+£0.57 in LSF and 7.88%+0.88
in SSFIS one month postoperatively to 1.32+0.8
and 1.48+0.65, respectively, at final follow-up
(P<0.001). Comparing the early one-month VAS
in the two groups, there was significant difference
in favor of the SSFIS. Function outcome of the

Table 1. Demographic data of the two groups.

patients improved in the form of changes in the
3-month postoperative ODI of the LSF patients
from 71.2+4.39 to 17.6£3.83 and in SSFIS group
from 70.9614.51 to 16.96+4.24 at the final follow-
up (Figure 6).

In long-segment fixation group two patients
(8%) developed wound infection, one presented
with superficial infection and was treated by
antibiotics and repeated dressing, while the other
presented with deep infection which needed
debridement and secondary sutures. In short-
segment fixation group only one patient (4%)
developed wound infection, which was treated by
antibiotics and repeated dressing.

Parameters LSF(N=25) | SSFIS(N=25) Test P
Age (years) 32.88%4.61 34.00+4.56 -0.863* 0.392
Sex Male b u 0.347° | 0.556
Female 10 8
TI11 3
Fracture level T12 10 8 0.804° 0.849
L1 10 12
L2 2 3
4
TLICS 5 13 15 0.810° 0.667
6 8 8
PreLKA (degree) 14.20+2.06 14.48+1.53 -0.5452 0.588
PreAVHL (percent) 35.33%6.77 36.11%£6.54 -0.4142 0.680

Quantitative data are expressed as mean*SD; qualitative data are expressed as number and percent (%); *
independent samples Student’s #test; ® Pearson Chi-Square test; P<0.05 is significant. LSF: long-segment fixation;
SSFIS: short-segment fixation with intermediate screw; TLICS: Thoracolumbar Injury Classification Scoring;
PreLKA: preoperative local kyphotic angle; PreAVHL: preoperative anterior vertebral height loss %.

Table 2. Changes in local kyphotic angle.

Postoperative
Parameters | Preoperative Test P
3 months | 6 months Final
LSF 14.48+1.53 | 1.76%£1.01 | 1.924£0.99 | 2.16%£1.06 | 63.857* | <0.001
SSFIS 14.20£2.06 | 1.72£0.89 | 2.00+£0.92 | 2.16+0.98 | 62.679* | <0.001
Test -0.713% -0.203° -0.325° -0.020°
P 0.476 0.839 0.745 0.984

Quantitative nonparametric data are expressed as mean+SD and median; * Friedman test;
® Mann-Whitney U test; P<0.05 is significant. LSF: long-segment fixation; SSFIS: short-segment fixation with

intermediate screw.
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Table 3. Changes in anterior vertebral height loss %.

. Postoperative
Parameters | Preoperative Test P
3 months | 6 months Final
LSF 35.33+6.77 | 10.78+4.05 | 11.18+£3.83 | 11.62+4.02 | 440.090* | <0.001
SSFIS 36.11+6.54 | 10.81+£3.79 | 11.2943.61 | 11.924+3.43 | 606.061* | <0.001
Test -0.414° -0.027° -0.101° -0.283°

P 0.680 0.979 0.920 0.779

Quantitative data are expressed as meantSD; *repeated measures ANOVA test; "independent samples Student’s
t-test; P<0.05 is significant. LSF: long-segment fixation; SSFIS: short-segment fixation with intermediate screw.

Table 4. Improvement in the VAS for back pain.

Parameters 1 month 6 months Final Test P
LSF 8.60%0.57 2.04+0.84 1.32£0.80 45.4222 <0.001
SSFIS 7.88+0.88 2.00+0.86 1.48+0.65 44.356- <0.001
Test -2.983° -0.186° -0.656°
P <0.05 0.853 0.512

Quantitative nonparametric data are expressed as mean+SD and median; *Friedman test; ® Mann-Whitney U test;
P<0.05 is significant. VAS: Visual Analogue Scale; LSF: long-segment fixation; SSFIS: short-segment fixation with
intermediate screw.

Table 5. Functional Improvement in ODI

Parameters 3month 6 months Final Test P
LSF 71.2+4.39 21.68+3.35 17.6+3.83 2279.45* | <0.001
SSFIS 70.96+4.51 19.92+4.70 16.96+4.24 1748.18* | <0.001
Test 0.190° 1.523° 0.560°
P 0.850 0.135 0.578

Quantitative parametric data are expressed as mean*SD; *repeated measures ANOVA test; Independent Sample
t-test ®; P<0.05 is significant. ODI: Oswestry Disability Index; LSF: long-segment fixation; SSFIS: short-segment
fixation with intermediate screw.

Figure 1. Male patient, 31 years old, with A3 fracture of T12. He was treated by long-segment fixation from T10 to
L2. Preoperative (A) plain X-rays (LKA 15.5°, AVHL% 30.7%); (B) CT scan. Postoperative (C) plain X-rays (LKA
1.7°, AVHL% 10.2%); (D) final follow-up plain X-rays (LKA 2.2°, AVHL% 12.8%).
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Figure 2. Male patient, 32 years old, with A3 fracture of L1. He was treated by short-segment fixation from T12 to
L2 with intermediate screw. Preoperative (A) plain X-rays (LKA 13.6°, AVHL% 34.1%); (B) CT scan. Postoperative
(C) plain X-rays (LKA 3.8, AVHL% 10.9%); (D) final follow-up plain X-rays (LKA 4.5°, AVHL% 12.1%).
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Figure 3. Changes in the local kyphotic angle. Figure 4. Changes in the anterior vertebral height loss.
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Figure 5. Improvement in the VAS for back pain. Figure 6. Improvement in the ODI score.
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DISCUSSION

In the present study, fifteen patients with burst
thoracolumbar fractures were divided into two
groups according to the number of instrumented
levels, long-segment fixation group, and the short-
segment fixation and intermediate screws group.
Both groups showed satisfactory changes in
radiological parameters, where the local kyphotic
angle and the anterior vertebral height loss were
corrected significantly comparing preoperative to
postoperative and maintained to the final follow-
up. Neither significant loss of correction nor
implant failure was encountered in both groups.

Burst fractures are the most common types of
thoracolumbar spine fracture. The main goal of
fracture fixation is correcting the local kyphotic
deformity developed at the time of injury, early
mobilization of the patient, decreasing the hospital
stay, and preventing posttraumatic complications
from prolonged recumbency and from loss of
correction. The popularity of the posterior surgical
fixation of the thoracolumbar fractures increased
after the introduction of the transpedicular screws
fixation.!2® Biomechanically, it controls the
vertebrae by providing three-column fixation and
helps in support against loads, thus preventing loss
of correction and deformity.>!?

Several studies try to figure out the appropriate
number of vertebrae fixation used in the treatment
of the burst fracture.!® They reported increasing
implant failure and loss of correction in short-
segment fixation with progressive kyphosis’
in comparison to long-segment fixation in
thoracolumbar fractures. They assumed that loss of
the anterior column support was the main reason
of failure."!! Sapkas et al.* reported that both long-
and short-segment fixation showed satisfactory
reduction of the kyphotic deformity, but they
assumed that the long-segment fixation had a
better long-term result concerning the radiological
parameters and the patient satisfaction.

Mahar et al.’ studied biomechanically the
stability provided by adding a screw in the fractured
vertebra and they found that this additional fixation
point helps in stabilizing the fixation construct

and helps in fracture reduction and correction of
the deformity. This was supported by other studies
comparing different pedicle screws configuration
and all stated that adding an additional screw in
the fractured vertebra increases the rigidity and
the stability of the fixation construct.?!?

These results were against the results of
McLain et al.!' and Wagqar et al."” who reported
loss of correction and implant failure in the short-
segment group, but they do not use intermediate
screws in the fractured levels and they studied
different types of thoracolumbar fractures and
fracture dislocations which was not the case in our
study where we included only types A3 and A4
AOSpine thoracolumbar fractures.

Our results concurred with Dobran et al.?
who included sixty patients with thoracolumbar
fractures in two groups, one fixed with six
screws construct and the other treated with eight
screws construct with exclusion of the fractured
level. They reported an overall correction of the
posttraumatic kyphosis and restoration of the
vertebral height at the postoperative period with
no significant difference between both groups and
there was no significant difference between the
two groups in terms of correction loss at the last
follow-up too.

Pellisé et al.!' validated the long-term results
of the short-segment fixation with inclusion
of the fractured level in eighty-six patients with
thoracolumbar burst fracture and stated that
this technique can provide effective reduction of
the traumatic deformity and provide long-term
maintenance of reduction with no significant loss
in reduction. They also pointed out the validity
of the load-sharing classification in predicting the
outcome.

Other studies*® stated that the use of screws in
the fractured vertebra with short-segment fixation
provides correction of kyphosis comparable to
long-segment fixation. The loss of correction in
one of these studies® was correlated to the amount
of initial angle correction in the early postoperative
and it did not exceed 7° loss in the last follow-up in
the short-segment fixation. This was not the case
in our study where the loss of kyphotic correction
was insignificant between the early postoperative
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and final follow-up. This may be due to the use of
the monoaxial screws in our study like the study of
El-Sharkawi et al.* that used also monoaxial screws
in the fixation of the vertebra and reported few
degrees of correction loss in both long- and short-
segment groups between the initial correction and
final follow-up and it was statistically insignificant.

Theoretically, decreasing the number of fixed
levels will lead to better patient surgical outcome
considering postoperative pain and function even
if loss of correction in short-segment occured.’
In our patients, there was considerable correction
of VAS for back pain and the ODI scores in both
groups with no significant difference between the
two groups at the final follow-up. The significant
correction of the VAS in the short-segment group
compared to the long-segment one in the early
postoperative period may be due to the less soft
tissue dissection and smaller wounds needed to
apply the screws.

The restoration of the patients’ functional
outcome after short-segment fixation was
confirmed in Yang et al.?! study. They evaluate
the improvement of the ODI score of sixty-four
patients with single-level thoracolumbar burst
fracture treated with short-segment fixation and
reported average ODI score of 16.7 and Denis
pain score improvement at the final follow-up.

Tezeren and Kuru'® compared the long-
segment fixation with the short-segment one and
stated that although there was significant loss in
correction in the short-segment group with more
than 10" in comparison with the long-segment
group, both groups showed excellent scores in the
Low Back Outcome Score with an average LBOS
of 61.3 in the SS group and 63.4 in the LS group
with no significant difference.

The complication rate is low in our study with
three patients with wound infection in both groups;
one case needed debridement and secondary
sutures in the long-segment fixation group. No
implant failure occurred in both groups till the
final follow-up. This was opposite to other studies,
which studied the short-segment fixation without
the use of intermediate screws and reported failure

in constructs in the form of screws pullout and
metal breakage.!"'

Our study has some limitations in the form
of small sample size in both groups and the
nonrandomization of the patients in both groups,
but we tried to keep the homogeneity of the
demographic criteria of our patients.

CONCLUSION

Intermediate screw applied in the fractured
level in management of thoracolumbar burst
fracture improves the correction and maintenance
of local kyphosis in short-segment fixation like
long-segment construct with saving vertebral
motion levels from being fixed. More randomized
controlled and multicenter studies are needed to
support these findings.

REFERENCE

1. Altay M, Ozkurt B, Aktekin CN, Ozturk AM,
Dogan O, Tabak AY: Treatment of unstable
thoracolumbar junction burst fractures with
short- or long-segment posterior fixation

in magerl type a fractures. Eur Spine J
16(8):1145-1155, 2007

2. Baaj AA, Reyes PM, Yaqoobi AS, Uribe JS,
Vale FL, Theodore N, et al: Biomechanical
advantage of the index-level pedicle screw in

unstable thoracolumbar junction fractures. J
Neurosurg, Spine 14:192-197, 2011

3. Dobran M, Nasi D, Brunozzi D, di Somma
L, Gladi M, Iacoangeli M, et al: Treatment
of wunstable thoracolumbar junction
fractures: short-segment pedicle fixation with
inclusion of the fracture level versus long-
segment instrumentation. Acta Neurochir
158(10):1883-1889, 2016

4. El-Sharkawi M, Mohamed M, El Sabrout
A, Hassan, M: Short Versus Long Segment
Fixation for Thoracolumbar Burst Fractures:
A Randomized Controlled Trial. Egy Spine J
24:6-13, 2017

Egy Spine J - Volume 30 - April 2019



10.

11.

12.

13

EGYPTIAN R385

Journal

El-Shehaby A, Saoud K, Elayouty A:
Comparison of long segment fixation versus
short segment fixation with pedicle screws at
the level of the fracture in the management of
Thoracolumbar fractures. Egy Spine J 5:47-
52,2013

Keynan O, Fisher C, Vaccaro A, Fehllings
M, Oner F, Dietz J, et al: Radiographic
measurement parameters in thoracolumbar
fractures: A systematic review and consensus
statement of the spine trauma study group.
Spine 31(5):E156-E165, 2006

Lakshmanan P, Jones A, Mehta J, Ahuja S,
Davies PR, Howes JP: Recurrence of kyphosis
and its functional implications after surgical
stabilization of dorsolumbar unstable burst
fractures. The Spine J 9(12):1003-1009, 2009

Lee J, Vaccaro A, Lim M, Oner F, Hulbert
R, Hedlund R, et al: Thoracolumbar injury
classification and severity score: a new
paradigm for the treatment of thoracolumbar
spine trauma. J Orthop Sci 10:671-675, 2005

Mahar A, Kim C, Wedemeyer M, Mitsunaga
L, Odell T, Johnson B, et al: Short-segment
fixation of lumbar burst fractures using pedicle

fixation at the level of the fracture. Spine
32(14):1503-1507, 2007

McLain RF: The biomechanics of long
versus short fixation for thoracolumbar spine
fractures. Spine 31(11):S70-S79, 2006

McLain RF, Sparling E, Benson DR:
Early failure of short-segment pedicle
instrumentation for thoracolumbar fractures.
A preliminary report. J Bone Joint Surg (Am)
75(2):162-167, 1993

Norton RP, Milne EL, Kaimrajh DN, Eismont
FJ, Latta LL, Williams SK: Biomechanical
analysis of four- Versus six-screw constructs
for short-segment pedicle screw and rod
instrumentation of unstable thoracolumbar
fractures. Spine 14(8):1734-1739, 2014

. ParkerJW,LaneJR,KaraikovicEE,GainesRW:

Successful Short-Segment Instrumentation
and Fusion for Thoracolumbar Spine
Fractures. Spine 25(9):1157-1170, 2000

15.

16.

17.

18.

19.

20.

21.

. Pellisé F, Barastegui D, Hernandez-Fernandez

A, Barrera-Ochoa S, Bagé J, Issa-Benitez D, et
al: Viability and long-term survival of short-
segment posterior fixation in thoracolumbar
burst fractures. Spine 15(8):1796-1803, 2015

Sapkas G, Kateros K, Papadakis SA, Brilakis E,
Macheras G, Katonis P: Treatment of unstable
thoracolumbar burst fractures by indirect
reduction and posterior stabilization: short-
segment versus long-segment stabilization.
Open Orthop J 4:7-13, 2010

Tezeren G, Kuru I. Posterior Fixation of
Thoracolumbar Burst Fracture Short-Segment
Pedicle Fixation Versus Long-Segment
Instrumentation. J Spinal Disord Tech
18(6):485-488, 2005

Vaccaro AR, Oner C, Kepler CK, Dvorak
M, Schnake K, Bellabarba C, et al: AOSpine
thoracolumbar spine injury classification
system: Fracture description, neurological
status, and key modifiers. Spine 38(23):2028-
2037, 2013

Van Der Roer N, De Lange ESM, Bakker FC,
De Vet HCW, Van Tulder MW: Management
of traumatic thoracolumbar fractures: A
systematic review of the literature. Eur Spine J
14(6):527-534, 2005

Wagar M, Van-Popta D, Barone DG, Bhojak
M, Pillay R, Sarsam Z: Short versus long-
segment posterior fixation in the treatment
of thoracolumbar junction fractures: a
comparison of outcomes. Br J Neurosurg
31(1):54-57, 2017

Wood KB, Li W, Lebl DS, Ploumis A:
Management of thoracolumbar spine
fractures. Spine 14(1):145-164, 2014

Yang H, Shi JH, Ebraheim M, Liu X, Konrad
J, Husain I, et al: Outcome of thoracolumbar
burst fractures treated with indirect reduction
and fixation without fusion. Eur Spine J

20(3):380-386, 2014

10

Egy Spine J - Volume 30 - April 2019



EGYPTIAN B2

Journal

il galall

cibgiall Gle dBslaoll dsibill dyanll Ol sall jgums b 8)gmioll spisll cuuli gibiuy Jo
8)gumsall 8jaall Cunii go podll Cuulill g Jighll cudill gy dgjlio duwlys Soilyiall &pioll
9o dyclai gjall polually Gelall cudll dbowlg auiball dyandl Giljsall jguws plle 2o :dxalall alibyl
Cago Wil 6 dlslwall Ciliall 33e Cuo go Jaall Tlio jgusl 032 aule Jljy Ug legub ollsll @b 43l
30 24js 8yguall B3aall a9l lyao cu 28] g .illall 038 e 6 Sl P29 jandll Cupiill gy
LLLLLL”(_,.DCLLQ_LLLLQJ | wlpgall aae J1éy Loo podll cudill jlgs allo

Jguu8 alle (6 8)g bl 884l Cipli g0 ol il g Jyghll cudil) dyilgll A5l djlso igdpsll
aubsll g ajandl wljsall

aujléo audiuo dwl)jo oD Coull 15 :auwlyall prond

0 duibsll ayjanll Wlpsall jguws go il Ldgpo gguwed glle Coll 13 0 Jglii (i gHbll g (Byall
&0 didall cilpsall 3ae Lo Gle gricgaao I opall aLwsi ai 28l g.2014 (1 2009 go piall
G431 9 Jundll @96 gipio) Jugb cinii Jglll deganall (gaypo 25 o degano 5 Luigsi iy oilell
w2aill 49)3 (0 guundll dsylio pi g .6jguball 6paall Cuuli go uns i dklill dcgosall g (sl Cund
anilll wlacltall g (VAS) p il (sgiuo dslio o Las dsiliall dilgi o g ilikasll 19y 8ysall glaijlg
dill ge

Gl 6 dylasll J16 guicganall gu Lo w5l aogs U Lyysi ail auilonl wilpbgall vy ghl a5t
oo g Wllosell 29) Glull lgeloijl 6)guboll §j60ll sletiwl g Laaill ollb] do)s (6 Lx:ui q aolycqoyall
20 poluwall Bl Cuo o guicgaaall S o cililasll a9y 8 tilaclho iany al .asiliall 64 dlgi
(ODI) syiuygjol déyyb g (VAS) jlb dayb dbuulgy (opall gulaoll aibgll g GArids il guaill
ayiball ayanll oligall jgws) pnall cudill dscled Ulg &yl 2561 gl dwljall 038 go ani gLkl
g0 23¢ e dbslaall go cutlall guail Jighll cudill a5l dijléo gg43 2145 6jguwiall 5paall Ciuli 2.0
ol dpogyll 8Lall bLivi g o)1l pwléo g0 gy Lao Lgindi I dslall gga wijsall

Egy Spine J - Volume 30 - April 2019 11



