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POSTERIOR
SHORT SEGMENT
STABILISATION WITH
INTERMEDIATE SCREWS
FORTHORACOLUMBAR
FRACTURES-A
RADIOLOGICAL
EVALUVATION

Abstract
Introduction: Combined anterior and posterior approaches for
instrumentation and stabilisation of all three columns of the spine is the
preferred modality for reconstruction of unstable thoracolumbar fractures.
However, use of a combined approach on a trauma patient involves significant
morbidity. Our study was conducted to evaluate the radiological outcome
of decompression and short segment stabilisation with pedicle screws by
posterior midline approach for thoracolumbar junction fractures in a single
stage.

Methods: The present study was a retrospective study conducted in 2018
among 30 patients who underwent short segment pedicle screw fixation for
thoracolumbar fractures at tertiary care teaching hospital during the span of
4 years April 2014 to march 2018. Patients with multiple level fractures were
not included in the study. Data on age, sex, surgical technique, radiological
and clinical outcome were reviewed retrospectively.

Observation: The study showed significant correction of kyphotic angle
with a pre op mean value of 15.26 degrees to postoperatively mean value of
6.60 degrees. At final follow up, the mean kyphotic angle was 7.01 degrees.
The average vertebral height was significantly corrected from preoperative
mean value of 1.6lcm, to a postoperative mean value of 2.20 cm. At final

follow up mean value of vertebral height was 2.07cm.There was no significant
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complication like screw breakage, screw back out and
infection in any of the subjects at final follow up.

Conclusion: Adequate correction of kyphotic angle
and vertebral height of unstable thoracolumbar
injuries can be obtained and maintained with the use
of short-segment pedicle screw fixation including
the fractured vertebra, thereby avoiding the need for
anterior reconstruction. Stabilisation by single stage
posterior approach is a safe and biomechanically

reliable method for treating thoracolumbar fractures.

Keywords: Intermediate  Screws, Thoracolumbar

Fractures, Posterior Fixation, Short Segment Stabilisation
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Introduction
Surgical management of
thoracolumbar  fractures involves

posterior stabilisation, with pedicle
screws at the levels immediately
fractured
Progressive loss of fracture reduction

adjacent to the level.

and screw breakage have been
associated with this method due to the
deficient anterior column %3,

Various methods to reconstruct
the anterior column by direct anterior
reconstruction have been advocated,
which in the setting of acute trauma
can be associated with significant
morbidity.

To prevent failure of implantation
via posterior surgeries, increasing the
number of levels of fixation along the
posterior construct & using screws
at the level of the fracture has been
preferred*. Addition of a screw at the
fractured level, in a short-segment
fixation increases the stiffness of the
construct and protects the anterior

column during loading which could

prevent implant failures of pedicle
screws via a posterior approach®>.

The present study analyses the
radiologic outcome of 30 patients
who underwent isolated posterior
short-segment fixation with screws at
the level of the fractured vertebra for

thoracolumbar injuries .
Materials and methods

Study design and participants
The
retrospective study conducted in 2018

present study was a
among 30 patients who underwent
short segment pedicle screw fixation
for thoracolumbar fractures at tertiary
care teaching hospital during the span
of 4 years (April 2014 to march 2018).

Study instrument

A study
developed after an extensive review

questionnaire  was
of literature. It was divided into 4
sections. Demographic profile was
the first section. The second section
was made up of clinical details.

Results
Table 1 Gender
Frequency | Percent
Male 27 90.0
Female 3 10.0
Total 30 100.0

Table 1 shows the gender distribution for our study consisting of 27 males

and 3 females

Third section was on preoperative
radiological evaluation and the
fourth section was on post operative

radiological evaluation.
Ethical consideration

Ethical principles were followed
during the collection of data for the
following study. The protocol and
study details were submitted to the
institutional ethics committee and
clearance was obtained for the same.
Medical superintendent of the hospital
was informed regarding the study and
permissions were obtained to access
the records and details of the patients.
All measures were taken to maintain
the confidentiality of the patient.

Statistical analysis

Statistical package for social
sciences (SPPS version 11.5; SPSS
Inc.,233 South Wacker Drive,11th
floor, Chicago, IL. 60606-6412).

Table 3 Mode of injury
Frequency | Percent
Fall from
height 21 70.0
RTA 9 30.0
Total 30 100.0

Table 3 depicts the mode of injury
for patients in our study and
showed fall from height to be the
reason foe majority of the injuries

Table 4 Level of Fracture

Table 2 Age
Count Percentage Male Female
<20 Years 2 6.666667 1 1
20 - 30 Years 4 13.33333 4 -
31 - 40 Years 10 33.33333 9 1
41 - 50 Years 7 23.33333 6 1
50 - 60 Years 7 23.33333 7 -

Table 2 shows the age distribution for the study which showed majority
of the patients to be between 31- 50 years. The distribution of the patients
based on gender in each age group has been depicted in the table.
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Frequency | Percent
D11 2 6.7
DI2 10 333
L1 18 60.0
Total 30 100.0

Table 4 shows the distribution
of the fractured vertebra levels
amongst the thoracolumbar
junction vertebra in our study
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Table 5 Fracture type
Count Percentage
Chance Fracture 2 6.666667
Flexion Distraction 3 10
Stable Burst 7 23.33333
Translation 3 10
s 2 |«
g(?r(rlliiession 3 10

Table 5 shows the distribution of fracture types according to Mcafee et al
classification which were diagnosed via preoperative radiographs, CT and
MRI scans.

Table 6 Asia Score

Asia Scoring Number Of Patients (N) | Percentage(%)
Asia A 2 6.67
Asia B 2 6.67
Asia C 4 13.33
Asia D 5 16.67
Asia E 17 56.67

The above table depicts the distribution of patients in our study based on

the pre-op neurological status based on ASIA scoring and shows majority

of the patients to be ASIA E (n=17), followed by the ASIA D(n=5), ASIA C
(n=4) and ASIA A & B (n=2)

Table 7 Kyphosis
N | Mean S.t d'. Median
Deviation
Friedman
test p value
Preop |30 15.26 |3.95 14.40 .000 HS
Postop | 30 6.60 5.03 6.55
6M 30 7.01 5.39 6.20

Table 7 depicts the mean of angle of kyphosis in the preoperative period ,
postoperative period and final follow up ,showing significant reduction of
kyphosis in the immediate postoperative period and mild progression in
the postoperative period

Table 8 Vertebral height

Mean Std.
N (cm) Deviation Pvalue
Preop 30 1.61 45 .000
VH | Postop 30 2.20 38 HS
6M 30 2.07 32

Table 8 depicts the preoperative and postoperative correction of the verte-
bral height observed during the study and shows significant restoration of
vertebral body height via the mean in the postoperative period and mild
loss of vertebral height at final follow up
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Discussion

The thoracolumbar junction is a
common site of spinal injury occurring
in an estimated 6% of patients
experiencing trauma®. More commonly
occurs in the younger population and
in more than 50% of the cases of
thoracolumbar trauma, spinal fractures
affect the thoracolumbar junction’.
These types of injuries are best treated
by vertebral column decompression
and stabilization® The management
plans differ among many of the
researchers regarding non-operative®'?
and operative''"'? approaches.

The thoracolumbar junction is
composed of the zone between the rigid
thoracic and the mobile lumbar spine.
Vertebral fractures in this transitional
area are generally extremely unstable
and the kyphotic deformity recorded
is of significant degree *. Traditionally,
stabilisation two levels above and two
levels below the fractured segment
provided adequate fixation.

Advantages of  short-segment
posterior stabilization of the injured
vertebral motion segments include
the familiarity and simplicity of the
approach and lesser complications
as compared with anterior surgeries.
The technique obviates the need
body
and anterior vertebral

for vertebral augmentation
techniques
reconstruction.

Being a posterior short-segment
fixation, the surgical time, blood loss,
extensor muscle denervation, cost
incurred and overall morbidity in this
technique will be much less than a
long segment technique or a combined
anterior and posterior fixation .But this
technique has been criticized because
of the risks of implant failure and
progression of symptomatic kyphosis.
This was attributed mainly to the
defective anterior weight bearing

column of the spine
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Majority of the patients in our study
were young. Out of 30 cases, 27 (90%)
were male and 3 (10%) were females.
Raja?, in his study showed 86% of his
patients in his series of 50 patients
to be male patients. K Khujrekar et
al®® in their study on demographics
for thoracolumbar fracture found
incidence to be eight times more
common in males compared to
females. Similarly, as per findings in
other studies males are more prone to
trauma than females™>!*.

The mean age of patients for
our study was around 38.96 years
(age range 18-58 years). According
to results from many studies it is
proven that young people suffer spinal
injuries more often than any other age
group. Fall from height was the most
common cause of injury in 21 (70%)
cases which has also been observed in
other studies'®".

Most body

to be fractured was found to be L1

common vertebral

(60%) as per our study ,followed
by D12 (33.33%) and D11 (6.7%).
This particular finding was similar
to findings of Md. K Ahsan et al®®
which found L1(44.2%) to be the most
commonly affected level followeSd
by D12 (32.7%). Other studies like K
Khujrekar!!, Shah et al'® and Hitchon
et al'” also showed the common level
of injury to be D12-L1.

The

preoperative  neurologic

Figures

status of the patient was evaluated
using ASIA scoring and majority
of the patients (n=17) were ASIA E
,without any significant neurological
deficits with intact bowel and bladder
sensation.

In our study all the post operative
and final follow up x rays were
evaluated meticulously and were
interpreted to show good correction
of kyphotic deformity and adequate

height.
kyphotic

restoration of  vertebral
The
angle was 15.26 degrees which was
to 6.60

degrees. Final follow up at 6 months

mean preoperative
corrected postoperatively

showed the mean kyphotic angle to
be 7.01 degrees. These results were in
accordance with the results obtained
by other studies'®!®202!,

preoperative Vertebral height was 1.61

The mean

cm which was restored postoperatively
to a mean value of 2.20 cm. At final
follow up, the mean vertebral height
was 2.07 cm which didn’t affect the
clinical outcome of the patient in
any sort. Results of the restoration of
vertebral height were similar to studies
by Farrokhi et al'®, Kanna et al*® and
Tian JW et al**
In the
constructed for the particular study,

time series graphs
based on age, the average correction
of kyphosis angle and the average
correction of vertebral height(Fig 1

& 2), (Table 9 & 10) was found to be

better in patients of younger age group
which could be attributed the good
bone stock found in young individuals
compared to the older age group.
Based on gender, the average
correction of kyphosis was found to be
better in cases of females as compared
to males (Fig 3; Table 11). In case of
correction of vertebral height based on
gender (Fig 4;Table 12), the immediate
average postoperative correction was
almost similar in both genders, but
at final follow up females did tend
to lose the regained vertebral height
compared to males, which could be
attributed to the poor bone stock in
females compared to males. But this
did not lead to progression of kyphosis
or implant failure in any of the cases.
There were certain limitations to
our study. Long term follow up studies
are needed to prove the efficacy of
stabilisation with intermediate screws.
A larger sample size would help
establish the efficacy of posterior
stabilisation with intermediate screws.

Conclusion

The findings of the present study
indicates that even in fractures with
severe kyphosis and loss of vertebral
height at the thoracolumbar junction,
with
intermediate screws at the fractured

short segment stabilisation
vertebra level provides good clinical

and radiologic outcomes.

Fig 1: Change In Kyphosis By Age Group
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Table 9
S.N. Age Group Kyphosis Preop | Kyphosis Postop | Kyphosis 3 Months | Kyphosis 6 Months
1 <20 Years 13.2 3.65 2.3 3.45
2 20 - 30 Years 19.25 9.97 11.78 12.62
3 31 - 40 Years 15.37 5.33 6.05 6.79
4 41 - 50 Years 15.26 6.64 6.29 6.89
5 50 - 60 Years 13.43 7.27 5.3 5.27
i‘ g
Fig 2: Change In Vertebral Height By Age Group
Table 10
Vertebral Height | Vertebral Height | Vertebral Height | Vertebral Height
S.N. Age Group Preop Postop 3 Months 6 Months
1 <20 Years 1.86 2.56 2.67 241
2 20 - 30 Years 1.79 242 2.38 2.42
3 31 - 40 Years 1.75 2.12 2.13 1.96
4 41 - 50 Years 1.54 2.17 2.15 2.01
5 50 - 60 Years 1.31 2.09 2.08 2
i N =
Fig 3: Change In Kyphosis By Gender
Table 11
. . Kyphosis 3 Kyphosis 6
S.N. Gender Kyphosis Preop Kyphosis Postop Months Months
1 Female 18.87 2.73 2.73 4.53
2 Male 14.86 7.03 6.86 7.29
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Fig 4: Change In Vertebral Height By Gender

Table 12
Gender Vertebral Height | Vertebral Height | Vertebral Height | Vertebral Height
Preop Postop 3 Months 6 Months
1 Female 1.33 2.11 2.22 1.94
2 | Male 1.64 2.21 2.19 2.09
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