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ABSTRACT

Objective: The purpose of this study was to assess the clinical improvement in the post-op period in patients
with thoracolumbar fractures who underwent transpedicular fixation.

Materials and Methods: A retrospective study was conducted for 6 months in the Neurosurgery
departments of private hospitals in Quetta. A total of 34 patients with trauma were included in the study who
underwent Transpedicular screws and rods fixation (Including both long and short segment fixation).
American Spinal Injury Association (ASIA) impairment scale was used to describe the individual’s functional
impairment from spinal cord injury. Preoperative and postoperative comparison within 6 months.

Results: There were 22 male and 12 female patients. The patients were between 18-45 years of age. There
were 16 cases of the following vertebral fractures: D9, D10, D12, L1 in ASIA-A and ASIA-B grades. There were 6
cases of the following vertebral fractures: L1, L2 in ASIA-C grades. And 12 cases of L2, L3 vertebral fractures in
ASIA-D and ASIA-E Grades. In ASIA Grade A, 25% of patients improved to ASIA C and 12.5% of patients
improved to ASIA D postoperatively. In ASIA Grade B, 25% of patients improved to ASIA C, and 25% of
patients improved to ASIA-D post-operatively. In Asia-C Grade, 16.6% of patients improved to ASIA E, and
50% of patients improved to ASIA D postoperatively.

Conclusion: In a considerable proportion of individuals, surgery resulted in superior clinical results. ASIA
Grades A and B should also be operated early for greater clinical improvement.
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dependable, and successful approach for treating
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reduction of postoperative corrective loss of
radiological characteristics.> The use of pedicle
screws, which may restrict the range of spinal
segments better than hook and wire fixation to
minimize soft tissue damage and increase the
incidence of synostosis, extends the exceptional
functions of pedicle screws indicated by studies.'*
Pedicle screws are beneficial in severe fractures
such as fracture-dislocation and can be utilized in
both the Ilumbar and thoracic vertebrae.
According to documented sources, the infection
rate is around 6%. However, no infection was
seen in this research following posterior fixation
and synostosis. Patients with thoracic and lumbar
segmental fractures who did not have nerve injury
fared well with the temporizing techniques. It has
also been observed that patients with thoracic
and lumbar segmental fractures who did not have
nerve injury might return to their normal lives
more quickly after undergoing surgical spinal
fixation, however, these findings were unrelated
to radiographic findings. There was no significant
bending of screws or hardware breakage. An early
gradual osseous collapse was seen in a paraplegic
patient, although there was no increase in
discomfort.>® The primary benefit of surgical
internal fixation over interim therapies is that
early fixation allows patients to be mobile sooner,
minimizing nerve damage by supporting the
spine. It protects injured structures from external
forces while enhancing the potential of
neurological problems being restored and
damaged structures being replaced with suitable
internal fixation techniques. Treatments based on
postures should be sufficient, and patients should
be able to move after regaining stability through
long-term relaxation.”® A study found that the
incidence of intraoperative complications and
post-operative fatigue failures of transpedicular
screw-rod devices is directly related to the
experience of the surgeon performing the
surgery, so these procedures should be
performed by only well-trained and spine-
oriented surgeons.’” The goal of this study was to
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evaluate postoperative clinical improvement in
patients with thoracolumbar fractures who had
transpedicular fixation.

MATERIALS AND METHODS

A retrospective study was conducted for 6
months in Neurosurgery departments of private
settings (Yaseen hospital, Sultan Tareen hospital,
and Akram hospital) in Quetta. Ethical review
permission was taken before the conduction of
the study. A total of 34 patients were included in
the study.

Inclusion Criteria

Trauma cases included road traffic accidents and
falls from heights. A total of 34 patients with
trauma were included in the study who
underwent transpedicular screw and rod fixation
(including both long and short segment fixation).

Exclusion Criteria

We excluded patients with osteoporotic fractures,
severe head injuries, TB spine cases, and
metastatic spine fractures.

Data Collection

Patients were included as per defined selection
criteria along with their informed consent after
receiving approval from the hospital ethical
committee. American Spinal Injury Association
(ASIA) impairment scale was used to describe the
individual's functional impairment from spinal
cord injury. Preoperative and postoperative
comparison within 6 months. A pre-designed
proforma was used to record the data. The data
was processed in SPSS version 26.0.

American Spinal Injury Association
(ASIA) Scoring

Grade A includes complete sensory and motor
deficit. Grade B includes complete motor loss and
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incomplete sensory loss. Grade C includes
incomplete motor deficit. Less than half of the
muscles have muscle grade 3 or less. Grade D
includes incomplete motor function. More than
half of key muscles have muscle grade 3 or less.
Grade E includes normal individuals with no
sensory or motor deficits."

Surgical Procedure

After completing a standard posterior approach
on the necessary vertebral levels, the C-arm was
used to take lateral and anterior view x-rays of
the target level vertebral body pedicles after
making pilot hole with pedicle awl. Following that,
the pedicle seeker was used to cross the pedicle
into the vertebral body using the route of least
resistance. A pedicle probe was then utilized to
feel for any breaches in the pedicle walls. Holes
were redirected when needed. Following that,
pedicle screws were placed using fluoroscopic
anteroposterior and lateral guidance. Appropriate
length rods were connected to the screws. Bone
pieces were placed posterolaterally  for
intervertebral fusion to take place.

RESULTS

Gender & Age Distribution:

There were 22 male and 12 female patients. The
patients were between 18 — 45 years of age.

Injuries Pertinent to ASIA Grades

There were 16 cases of the following vertebral
fractures: D9, D10, D12, L1 in ASIA-A and ASIA-B
grades. There were 6 cases of the following

vertebral fractures: L1, L2 in ASIA-C grades. And
12 cases of L2, L3 vertebral fractures in ASIA-D
and ASIA-E Grades.

Outcome

A total of 8 patients was reported in ASIA Grade
A. In this group, 2 (25%) patients improved to
ASIA C and 1 (12.5%) patient improved to ASIA D
postoperatively. A total of 8 patients was reported
in ASIA Grade B. In this group, 2 (25%) patients
improved to ASIA C, and 2 (25%) patients
improved to ASIA-D post-operatively (See Table
1).

A total of 6 patients were reported in Asia-C
Grade. In this group, 1 (16.6%) patient improved
to ASIA E, and 3 (50%) patients improved to ASIA
D postoperatively. Total 4 patients presented with
ASIA Grade D. In this group 4 (100%) patients
improved to ASIA E post-operatively. Total of 8
patients presented in ASIA Grade E. In this group,
patients remained in the ASIA E group (See Table
1).

Complications

Bedsores were reported in 10 patients, screw
breakage in 2 patients, and wound infection in 7
patients.

Radiography

Fractured D10 vertebral body and
spondylolisthesis at the time of admission are
shown in Figure 1. Postoperative X-rays show the
restoration of the spine after transpedicular screw
fixation. See Figure 2.

Table 1: Post-op improvements in ASIA Scores after (N = 34).
ASIA N=34 Improvement in ASIA Grades
Grades (Total Patients) Grade A Grade B Grade C Grade D Grade E
Grade A N = 8 (23.5%) 2 (25%) 1(12.5%)
Grade B N = 8 (23.5%) 2 (25%) 2 (25%)
gi'aA di?sifsn) GradeC N =6(17.6%) 3 (50%) 1(16.6%)
Grade D N =4 (11.7%) 4 (100%)
Grade E N = 8 (23.5%) 8 (100%)
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Figure 1 (Left): D10 vertebral fracture (pre-operative).
Figure 2 (Right): D10 vertebral fracture (post-operative).
(Images used with patients’ permission).

DISCUSSION

We evaluated the clinical improvement in patients
with thoracolumbar fractures who received
transpedicular fixation in the post-operative
period. Based on the observations drawn from the
results, a considerable percentage (12 — 25%) of
patients had improved after surgery. As the
severity of the deficit decreased (Grade C, D, and
E) improvement was seen. Khan et al,’ presented
the surgical results of thoracolumbar fractures
treated using short-segment pedicle
instrumentation. Although long-term follow-up
evaluation is required, the findings of the short-
term follow-up indicate a favorable outcome for
short-segment instrumentation. There was no
increase in neurological deficiency in any of the
patients. The majority of the patients improved to
the following grade. Screw failure occurred in
eight patients, bedsores in sixteen, and deep vein
thrombosis in three. In five of the cases, the screw
was misplaced. In eight cases, the wound became
infected.”
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Treatment of thoracolumbar fractures with
transpedicular intervertebral bone graft and
pedicle screw fixation in injured vertebrae is
effective in terms of reconstructing vertebral body
height, increasing the stability of the injured
vertebrae's anterior and middle columns, and
preventing height loss and instrumentation
loosening.”  Single-stage posterior vertebral
column excision and internal fixation for old
thoracolumbar fracture-dislocations is an effective
therapy that allows for full decompression, pain
alleviation, deformity correction, and spinal
stability restoration. After surgery, all patients had
bone fusion and relief from local back discomfort.
According to a comprehensive evaluation of 25
studies, the majority of patients experienced less
back discomfort after surgery, and the
postoperative kyphotic angle was considerably
lower than the preoperative kyphotic angle."
Wang et al,”® also reported that the treatment of
thoracolumbar fractures with single-segment
pedicle screw fixation through the gap of
paraspinal muscles may successfully recover the
height of the vertebral body, rectify posterior
salient, and minimize the fixed segment under the
premise of rigorous regulating surgery reasons.
When compared to the typical operating
approach of double-segment pedicle screw
fixation by paraspinal muscle stripping, it may
reduce the operation wound and bleed, as well as
diminish lumbar and back discomfort. And the
most current clinical impact has been met."”

The use of posterior pedicle screws to treat
thoracolumbar burst fractures has grown in
popularity. However, it is uncertain if extra
segment fixation may enhance clinical and
radiological results. The findings of a meta-
analysis revealed that when a thoracolumbar
burst fracture was treated with posterior pedicle
screw fixation, fixing extension was not required.
More high-quality randomized controlled studies
are still required in the future.® In the hands of
the greatest spine surgeons, the literature
demonstrates a significant incidence of pedicle
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screw misplacement but modest clinical
consequences. The notion of appropriate screw
placements and outcome categorization improves
the correlation of pedicle screw evaluation
findings with clinical outcomes."” The vast
majority of thoracolumbar spine fractures are
unstable and frequently linked with neurological
dysfunction. Because of technological
advancements, these fractures are now more
commonly handled surgically. Short segment
trans-pedicle posterior fixation is beneficial not
only for fracture stabilization and anatomical
restoration but also for retaining the same over
time with good functional results.™

In the absence of posterior element integrity,
transpedicular screw fixation may provide
improved three-column control. Findings show
that transpedicular instrumentation is a safe and
successful treatment option for unstable thoracic
spinal injuries with a proper preoperative
radiographic evaluation of the pedicular size and
orientation.” The use of cervical transpedicular
screws resulted in a fairly secure fixation.
However, there is still a danger of injuring nerve
roots or the vertebral artery when using
innovative procedures such as percutaneous
screw application or computerized image
guidance. This treatment should only be used on
carefully  selected patients with  obvious
indications, as well as by highly trained spine
surgeons.?

Posterior decompression with transpedicular
instrumentation may be an alternate therapy
option for individuals with less-involved spinal TB,
particularly those in the early stages of bone
degradation or with minimal kyphosis.?’ The
advancement in the surgical treatment of
thoracolumbar  fractures will assist spinal
surgeons in determining the essential operation
that will benefit the patients. To treat the fracture,
the most appropriate and effective surgical
procedure with the least amount of damage
should be chosen. The benefits of non-fusion
surgical therapy are currently being researched
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22 Yang et al. reported that the pedicle fixators can
restore and repair thoracolumbar fractures, and
autograft and allograft bone transplantation is a
safe, dependable, and successful procedure.?

CONCLUSION & RECOMMENDATION

Surgery resulted in better clinical outcomes in a
significant number of patients. ASIA Grades A and
B should also be operated on early for greater
clinical improvement. Transpedicular fixation is a
simple, safe, and successful method. Without
problems, patients demonstrated adequate
synostosis and effective healing in virtual
anatomic alignment. A long-term follow-up
assessment is also required.

Limitation

A sample size of 34 is insufficient to draw a more
profound conclusion and therefore, more
research in this regard is needed.
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