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Abstract

Objective: To assess the effectiveness of transpedicular screw fixation in neurological recovery and pain control
in thoracolumbar junction injuries.

Method: This audit was carried out in the Neurosurgery Department of Postgraduate Medical Institute,
Hayatabad Medical Complex Peshawar from November 2008 to April 2010. Written informed consent was taken
from all patients. Detail history, clinical examination, x-ray dorsolumbar spine (or CT scan dorsolumbar spine)
and MRI dorsolumbar spine were done in all cases. Neurological status was assessed using the Frankel grading
for spinal cord injury. Post traumatic unstable thoracolumbar junction fractures were included in this study. Open
fractures, fractures with significant kyphotic deformity, fractures with anterior retropulsed fragments, multiple level
fractures requiring long segment fixation, pedicles fractures and pathological fractures were excluded from study.
The short-segment transpedicular fixation was performed in all patients. Effect of transpedicular screw fixation
on pain relief was measured by improvement in Dennis pain scale. History of pain relief and neurological
assessments of patients were done on each follow up visit. The data was analyzed in SPSS 16.0.

Results: Transpedicular screw fixation was performed in 80 patients including 55 males and 25 females.
Mean age was 3516.75 years (range 15-61 years). The level of injuries were D11=6(7%) cases, D12
=13(16%) cases, L1=40(50%) cases, L2=15(19%) cases, D12 & L1=6(8%) cases. There were 43(54%)
Wedge fractures, 9(11%) fracture subluxations, burst fracture in 14(17%), translational injuries in 8 (10%)
while distraction injuries in 6(8%) cases.

Pre operative neurological status according to Frankel grading was: grade A, 48(60%) cases, grade B 12(15%)
cases, grade C 6(7%) cases, grade D 4(5%) cases and grade E 10(13%) cases. Six months post operatively, there
were 16(20%) cases in grade A, grade B 34(42.5%) cases, grade C 16(20%) cases, grade D 4(5%) cases and
grade E 10(12.5%) cases. Pain control was assessed by improvement in Dennis pain scale. Pre operatively there
was no patientin P1, 4(5%) patients in P2, 16(20%) in P3, 24 (30%) in P4 and 36(45%) in P5.Six months later there
were 56(70%) patients in P1,16 (20%)in P2,4(5%) in P3 and 4(5%) patients in P4.There was no patient in P5 .
Conclusion: Thoracolumbar junction injuries are common in young male patients. Transpedicular screw fixation is
useful choice for achieving better neurological recovery and good pain control in traumatic thoracolumbar fractures.
Keywords: Unstable thoracolumbar junction fractures, Transpedicular screw fixation, Neurological
improvement, Pain control (JPMA 61:1005; 2011).

Introduction

The primary objectives of the treatment of unstable
thoracolumbar fractures is optimizing neural decompression,
early stability, pain relief and good nursing care.!2 The
optimum treatment of unstable fractures and fracture
dislocations of thoracolumbar spine remains controversial.?
There are different types of management of spinal injuries
including operative and non-operative techniques.# Non-
operative treatment can be employed in patients with less
vertebral body compression using thoracolumbar orthosis and
restriction of activities.> Either anterior, posterior or both
approaches can be used to achieve fusion.>7 However,
posterior approach is less extensive.8 Pedicle screw fixation is
safe procedure, which achieves reduction and stability and
provides early pain relief and mobility.%-10
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The aim of this study was to know the functional
outcome of transpedicular screw fixation in unstable
thoracolumbar junction fractures in terms of neurological
recovery and pain relief.

Material and Methods

This descriptive study was carried out in Neurosurgery
Department of Postgraduate Medical Institute, Hayatabad
Medical Complex Peshawar from November 2008 to April
2010. Written informed consent was taken from all patients.
Detail history, clinical examination, x-ray dorsolumbar spine
(or CT scan dorsolumbar spine) and MRI dorsolumbar spine
were done in all cases. Neurological status was assessed using
the Frankel grading for spinal cord injury. Fractures were
classified according to DenislO (3-column classification).
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Involvement of 2 or more columns was defined as unstable
fractures.

Post traumatic unstable thoracolumbar junction
fractures were included in this study. Open fractures, fractures
with significant kyphotic deformity, fractures with anterior
retropulsed fragments, multiple level fractures requiring long
segment fixation, pedicles fractures and pathological fractures
were excluded from the study.

Mcafee's classification of thoracolumbar injuries were
used and fractures divided into wedge fractures, burst
fractures, fractures subluxation, translational injuries and
distraction injuries.

The short-segment transpedicular fixation was
performed in all patients. All the patients were given
prophylactic antibiotics preoperatively and post operatively.

The neurological status of the study patients was
documented at the time of admission and on the day of
discharge and subsequent follow up visits. Outcome was
assessed on Frankel grading system!! as follows.

Grade Description

A: Complete (no sensory or motor function is preserved)
B: Incomplete (Sensory, but no motor function is
preserved below the neurological)

C: Incomplete (Motor function is preserved below the
neurological level, and the majority of key muscles
below the neurological level have a muscle power
grade of <3)

D: Incomplete (Motor function is preserved below the
neurological level, and the majority of key muscles
below the neurological level have a muscle power
grade of > 3)

E: Normal (sensory & motor function is normal)

Severity of pain was measured pre operatively at the
time of admission using Dennis pain scale!? as under.

P1:  No pain
P2:  Occasional minimal pain; no need for medication

P3: Moderate pain, occasionally medications; no
interruption of work or activities of daily living

P4: Moderate to severe pain, occasionally absent from
work; significant changes in activities of daily living

P5:  Constant, severe pain; chronic pain medications

Effect of transpedicular screw fixation on pain relief
was measured by improvement in Dennis pain scale. All the
patients were advised to come to Neurosurgery OPD for
follow up visits after one month, 3 months and six months.
History of pain relief and clinical examination i.e.
neurological assessment of patients were done on every Vvisit.
All above preoperative and postoperative data was entered in
a semi structured proforma and analyzed by SPSS version 16.

Results

Fixation was performed in 80 patients including 55
males and 25 females with male to female ratio of 2.2:1. Mean
age was 35+6.75 years (rangel5-6lyears). The level of
injuries were D11=6 (7%) cases, D12 =13(16%) cases, L1=40
(50%) cases, L.2=15(19%) cases, D12 and L1=6(8%) cases.
The types of thoracolumbar fractures are shown in Figure-1.

Majority of patients, 48 (60%) in the pre-operative
period were in Grade-A. This reduced to 16 (20%) patients
after 6 months (p < 0.005). The neurological status of the
patients according to the Frankel Grade is given in Table-1.

Improvement in pain was assessed with Dennis pain
scale. Pre operative and post operative pain levels of patients
are listed in Table-2.

Table-1: Neurological status of the patient.

Frankle grade Preoperative status Postoperative status(after 6 months) Chi square P value
Number Percentage Number Percentage
A 48 60% 16 20% 8 <0.005
B 12 15% 34 42.5% 5.26 <0.05
C 6 7% 16 20% 2.72 <0.05
D 4 5% 4 5% 0 >0.05
E 10 13% 10 12.5% 0 >0.05
Table-2: Pain assessment of patients.
Dennis pain scale Preoperative status Postoperative status(after 6 months) Chi square P value
Number Percentage Number Percentage
Pl 0 0 56 70% - -
P2 4 5% 16 20% 3.60 <0.05
P3 16 20% 4 5% 3.60 <0.05
P4 24 30% 4 5% 7.14 >0.005
P5 36 45% 0 0 - -
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B No of patients 43 9 14 8 6
B Percentage 54% 11% 17% 10% 8%

Figure-1: Types of fractures.

Figure-2: Pull out of rod from screw.

There were 6 patients (7.5%) with wound infection.
Four of these six patients had superficial surgical site
infections and they were treated with debridement and
antibiotics. The remaining two had deep infections and
implants were removed from these patients. Pull out of rods
from screw was seen in two patients (2.50%) (Figure-2). One
patient developed Deep Vein Thrombosis and one (1.25%)
had depression.

Discussion

Surgical intervention in thoracolumbar unstable
fractures is advocated for decompression of neural elements,
prevention of possible late neurological injuries in unstable
fractures and early mobilization to avoid the complications of
prolonged bed rest.13-15

Anterior, posterior and combined anterior and posterior
approaches are available for thoracolumbar factures.!5
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Anterior surgery is good for correction of kyphotic
deformity and in patients with anterior cord compressions
such as due to retropulsed bone fragments in unstable burst
fractures, or fractured endplates or discs.!> However these
patients were excluded from this study and hence not being
mentioned here.

Various methods of posterior fixation e.g. hooks and
Harrington rods have evolved over the past few decades.
However, pedicle screw instrumentation has revolutionized
spine surgery.l6 Short segment instrumentation has the
benefit of incorporating fewer motion segments and
biomechanical studies have shown that transpedicular
screws are more rigid than posterior distraction
instrumentations like Harrington rods.!5

A comparative study was conducted by Sasso et al
,analyzing Harrington rods, hooks, Luque rods, sub laminar
wires and pedicle screws which revealed that pedicle screw
fixation was the posterior fixation that could be applied to
shorter segments than could other posterior fixation tools.!”
This is because pedicle screw fixation achieves reduction and
stability in both anterior and posterior column injuries, does
not require anterior decompression and does not affect extra
motion segments.!8 For this reason transpedicular screw
fixation has been done in our patients of unstable
thoracolumbar junction injuries.

Males were more than double of females in this study.
This is because of the fact that males are mainly constituting
the working population in our society. So they are more prone
to trauma than females. Similar findings were noted in
previous studies!® as well.

We can see from the study results that young people
are mostly affected because they are involved in labourious
works and are more prone to injuries. Same trend can be seen
in studies conducted in other parts of the country.®

L1 vertebra was affected in half of our patients. These
findings are in accordance with other study results. This is
because load transmission from higher rigid dorsal vertebrae
to flexible lumbar vertebrae occurs at this point.

Wedge fracture followed by burst fractures were
common types of spinal fractures observed in the present
study. Arif M et al showed wedge and burst fractures in
73.68% and 15.78 % patients respectively.20

Various studies showed different results regarding
neurological improvement after spinal fixation. In the present
study, neurological improvement was seen in several patients.
There were only 48 patients in Frankel grade A whereas at 6
months follow-up, there were only 16 patients in Frankel
grade A. Many other national®10.18 and international studies?!
proved the benefits of spinal fixation regarding improvement
in neurology status. Additional benefit with surgery in patients
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other than Frankel grade A is that decompressive laminectomy
can also be performed which releases pressure on spinal cord
and increases chances of neurological recovery.

Helton et al22 in his study found that 44% patients had
no pain and 17% had moderate to severe pain according to
Denis pain scale two years after surgery while in another
study,20 57.9% patients had no pain one year after surgery,
2.6% had moderate to severe pain, with occasional loss of
work days and significant changes in daily activities. In the
present study, follow up time was 6 months and is significant
pain control after surgery was noted. Seventy percent patients
were completely pain free (P1), 6 months after surgery and no
patient was in P5 (chronic pain medication) after 6 months
follow up.

In our study, infection was the most common
complication which was observed in 6(7.5%) patients while in
other local studies 10.5% infection rate has been seen.20 Pull
out of rods from screw was seen in 3.75% in the present study.
This is higher than the results of Arif et al.20 This could be due
to the use of short segment fixation instead of long segment
fixation in our study.

This study is confined to limited number of patients
with a short follow up period. Neurological assessments were
done by different doctors and we had to rely on their
assessment. Similarly the operations have been performed by
different surgeons. Randomized clinical trials are needed to
provide evidence based findings.

Conclusion

Thoracolumbar junction injuries are common in young
and male patients. Transpedicular screw fixation is a useful
choice for achieving better neurological recovery and good
pain control in post traumatic thoracolumbar fractures.
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