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Abstract: Background: Thoracolumbar area of the spine is the most common site for injuries and the surgical
treatment of fixation for treatment of these fractures remain controversy. Objectives: to evaluate the failure rate of
short and long segment fixation of post traumatic thoracolumbar fractures. Methods: 40 patients had been taken and
divided into two groups I and II; each category consists of 20 patients whom undergo fracture at thoracolumbar
region (D11, D12, L1, L2 or L3). Group | was operated by short segment posterior fixation (one level above and one
level below fractured vertebrae) while group 1l was operated by long segment posterior fixation (two levels above,
two levels below or two levels above, one level below or one level above and two levels below). All cases were
followed up clinically for improvement of neurological deficits & late postoperative complications (broken screws,
kyphosis and back pain). Also all cases had been followed up radiologically by plain radiogram +/- C.T. scan for
assessment of the instrumental system, decompression & improvement of kyphotic deformities. Operation’s time
and the amount of blood loss were considered. Follow up at least six months. Results: Complications are more in
short segment fixation (30%) than long segment fixation (5%). Back pain is the most common complication
followed by post-operative kyphosis then system failure (broken screw or dislodgment). Blood loss and time of
surgical procedure in short segment fixation (SS) is less than long segment fixation (LS). Conclusion: The surgical
treatment of unstable thoracolumbar fractures using a short fixation showed greater loss of kyphosis correction in
the long-term follow-up of patients and high rate of instrumental failure, compared to long fixation. These
radiographic findings make long fixation an effective option in the management of thoracolumbar fractures. Despite
the higher rate of failures with short fixation, it has shorter surgical times and less blood loss.
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1. Introduction interarticularis, and the facet articulations. While
Each year, more than 150,000 persons in North major spinal injuries were divided into compression
America sustain fractures of the vertebral column®, fractures, burst fractures, seat-belt injuries, and
Ninety percent of all spine fractures are related to the fracture-dislocations.’
thoracolumbar region®. The National Spinal Cord The location of the fracture can influence the
Injury Registry reported that 40% of spinal injuries surgeon’s choice of fusion. A long fusion in the upper
were caused by motor vehicle accidents, 20% by falls, and middle thoracic spine does not reduce patient’s
and 40% by gunshot wounds, sporting accidents, spinal mobility and function very much. However, the
industrial accidents, and agricultural accidents thoracolumbar and lumbar spines are functionally very
combined. The spectrum of injury severity related to important. Preservation of mobility in these segments
motor vehicle accidents ranges from minor soft tissue of the spinal column is fundamental, particularly in
contusions to paraplegia and death.* manual workers whose jobs require increase demands
The thoracolumbar spine consists of the more on the spine.®
cephalad thoracic spine, and then the more flexible High wvelocity grossly unstable injuries like
lower lumbar spine.® fracture dislocations usually requires multilevel spinal
The aim of the work is to evaluate the failure rate stabilization. Fixation of two to three segments above
of short and long segment fixation of post traumatic and below the injury is recommended for reducing the
thoracolumbar fractures. dislocation and achieving stable fixation. Similarly,
According to Denis, failure of middle column unstable fractures of the thoracic spine are subjected to
was a key in defining instability.* significant shear stresses and hence are treated with
On the basis of a radiographic review, multilevel posterior fixation.”
thoracolumbar injuries were divided into minor and Patients and Methods
major injuries. Minor injuries, which accounted for Forty medical records of cases of post traumatic
over 15% of fractures, included fractures of the thoracolumbar fractures who were admitted at
spinous and transverse processes, the pars neurosurgery department, Banha University. They
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divided into two groups I and Il; each group consists
of 20 patients whom undergo fracture at
thoracolumbar region. Group | was operated by short
segment posterior fixation (one level above and one
level below fractured vertebrae) while group Il was
operated by long segment posterior fixation (two
levels above, two levels below or two levels above,
one level below or one level above and two levels
below). All cases were followed up clinically for
improvement of neurological deficits & late
postoperative complications (broken screws, kyphosis
and back pain). Also all cases had been followed up
radiologically by plain radiogram +/- C.T. scan for
assessment of the instrumental system, decompression
& improvement of kyphotic deformities. Operation’s
time and the amount of blood loss were considered.
Follow up at least six months.

3. Results

Age of the studied cases ranged between 15&56
years, with mean age was 27.6 years. There were 23
cases (57.5%) males & 17 cases (42.5%) females. The
mean blood loss in group | was 495 ml while in group
Il was 707.5 ml and mean time of operation in group |
was 152.25 min while in group Il was 225.65 min.

In group I; 6 cases (30%) had late post-operative
complication, 3 cases (15%) had broken screws due to
direct trauma to the back or lifting heavy objects after
short duration of surgery or implant failure, 5 cases
(25%) had progressive kyphosis either due to previous
causes or due to patient become pregnant, all 6 cases
(30%) presented to us with post-operative back pain.
In group II; one case (5%) had late post-operative
complication, this case came with broken screw and
severe back pain after direct trauma with blunt object.

Table (1) Comparison between different studied groups regarding blood loss and time of operation.

Group | Group 11 p*
Blood loss / ml .
(meanz SD) 495.0 + 158.9 707.5 £ 160.0 0.001
;’Bn)]e of operation /:min (mean | 5, 55, 187 225.65 + 31.0 0.001%*
Table (2): Comparison between different studied groups regarding late post-operative complications
Group | Group Il p
No % No %
Late post-operative complications
Yes 6 30.0 1 5.0 0.096
No 14 70.0 19 95.0
< Broken screw
Yes 3 15.0 1 5.0 0.598
No 17 85.0 19 95.0
X Kyphosis
Yes 5 25.0 0 0.0 0.056
No 15 75.0 20 100.0
X Pain
Present 6 30.0 1 5.0 0.096
Absent 14 70.0 19 95.0
4. Discussion Some studies showed that (LS) fixations were

Depending on their experience, the surgeon
choose their surgical approaches.® some doctors
recommended conservative treatment like bed rest,
physical therapy and braces; however, this will not
treat the kyphotic angulation and restore the original
shape.®

Before “Dick et al.” whom invented what was
called “fixateur interne” in 1985, there were two great
surgeons who used pedicular screws, Boucher at 1959
and Roy-Camille et al. at 1963. At that time (SS)
method was considered the best way for the treatment
of unstable fracture.'
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superior to (SS) one. Yu et al. founded that (SS)
fixations had a failure rate in thoracolumbar region.
Moon et al. founded that (LS) fixation was more
effective than (SS) method. Korovessis et al. reported
that claw figuration on two levels above and below the
site of fracture was the best way in creating hard
fixation. Katonis et al. reported that fixation two levels
above the burst fracture associated with low
instrumental complications. The advantage that makes
(SS) method reliable is preserving the spinal motion
segments, less blood loss and operative time is
shorter.™


http://www.sciencepub.net/nature

Nature and Science 2016;14(9)

http://www.sciencepub.net/nature

In the present study, we found that; 7 cases had
complications in their follow up; 6 cases which were
treated with short segment fixation (SS) had
complications, 3 cases had broken screws due to
obvious cause as direct trauma to the back and lifting
heavy objects after short duration of surgery or non-
obvious cause as implant failure, 5 cases had
progressive kyphosis either due to previous causes or
due to patient become pregnant, all 6 cases (30%)
presented to us with post-operative back pain.

One case only which were treated with long
segment fixation (LS) had complication in its follow
up, this case came with broken screw and severe back
pain after direct trauma with blunt object.

In this present study, we found that; Mean
estimated blood loss was 495 ml (range, 300—800) in
group | (short segment fixation) while Mean estimated
blood loss was 707.5 ml (range, 500-1000) in group Il
(long segment fixation). The mean time of operation in
group | (SS) was 152.25 min (range 120-180) while in
group 11 (LS) was 225.65 min (180-270). These results
in agreement with previous studies which showed that
short instrumentation was considered a method of
instrumentation that would bring the advantages of
sparing arthrodesis levels in the surgical treatment of
spinal fractures. However, subsequent work showed
high rates of failure of this technique."!

A greater kyphotic deformity would result in
higher anterior vertebral stress transmitted to the
pedicle screws, which would explain these failures.
Long fixation distributes the stress between the
screws, and also promotes greater correction of the
kyphotic deformity, which decreases the demand for
instrumentation material and, consequently, the chance
of failure.™*

Conclusion

Our study demonstrates that the surgical
treatment of unstable thoracolumbar fractures using a
short fixation showed greater loss of kyphosis
correction in the long-term follow-up of patients and
high rate of instrumental failure, compared to long
fixation. These radiographic findings make long
fixation an effective option in the management of
thoracolumbar fractures. Despite the higher rate of
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failures with short fixation, it has shorter surgical
times and less blood loss.
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