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Abstract Original Research Article

Background: Thoracolumbar fracture is nearly 90% of all the spine injuries which treated by spine surgeons. The
choice of the stabilization type is still the subject of controversy. In long segment fixation, the problem is that more
motion segment loss is concerned. The number of motion segments involved in fusion of spine fracture is minimized
by posterior short segment fixation with index level screw. Objective: The purpose of the study is to assess the ability
of short segment fixation with index level screw at fracture level to correct deformity, maintain correction and prevent
failure. Method: 15 patients who were operated between March 2018 and January 2021 were taken for the
retrospective analysis. All patients were surgically treated with short segment fixation using a posterior surgical
approach with transpedicular instrumentation. Pedicle screws were placed at one level above and below the fracture
site. Additionally, pedicle screws were also inserted at the index level of the fracture. All the patients were followed up
at 3 months, 6 months and 12 months postoperatively. Results: The Mean pre-operative kyphosis was 14° (range 6° to
24°). Average post-operative kyphosis was 0° (range 6° to —18°). Average follow-up kyphosis of all cases was 10°
(range 0.85° to 35.00°). Excluding failures, average follow-up kyphosis was 8° (range 0.85° to 25.00°). The height of
the vertebral body was maintained upto 95% in 6 patients, 80% in 6 patients, and 70% in 3 patients. At initial one-
month follow-up, average Oswestry disability score was severe at 52.63% (range 16% to 84%). At most recent follow-
up, average Oswestry disability score was minimal at 5.5% (range 0% to 16%). One patient was lost to long-term
follow- up. Mean difference from one-month follow-up to most recent follow-up (excluding failures) was 47.27% (P <
0.0001). Conclusion: The short same-segment fixation reduces the implantation failure rate and reoperation rate in our
study. Long-term correction of kyphosis, however, has not been maintained. Clinical pain and disability improved at
long-term follow-up, despite this loss of kyphosis correction.
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insufficient spinal stability restoration provided by the
INTRODUCTION short segment fixation technique by implanting two
screws above and two screws below the fracture level in
some cases of fracture [23, 32, 34]. Thus, some authors
tried long segment fixation to increase stability and
decrease the load share in each pedicle-screw [28,29].
However, long segment fixation. Therefore, another
technique called ‘'short same segment fixation' has
emerged, specifically referring to the implantation of
one or two additional pedicle screws at the fracture
level, 10 together with two upper and two lower pedicle

In spite of improved knowledge of the
morphometric, anatomic and biomechanical features of
thoracolumbar vertebrae, management of unstable
thoracolumbar fractures remains controversial [1,2,4,6-
9,12,19,22]. The aims of treating vertebral fractures are
early recovery of neurological deficit, anatomically
overcoming damaged spinal segments and achieving
firm and stable fixation for early rehabilitation [25,35].
Failed cases, however, are not uncommon due to
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screws, and 5 or 6 screws altogether. The aim is to
enhance fixation strength and minimize the possibility
of failure with motion segment preservation. This
modified technique, both through cadaveric experiment
and clinical practice, verified its advantage in
biomechanical stability [10, 13, 14, 18].

OBJECTIVE

The purpose of this study was to assess ability
of short segment fixation with pedicle screw at the
fractured level to correct deformity, maintain correction
and prevent failure in comparison to the traditional long
segment fixation.

METHODOLOGY
Type of study Retrospective study
Place of study Enam Medical College and other renowned private hospital
Study period March 2018 to January 2021
Study population | 15 patients were included in the study

Inclusion criteria
e Patients with thoracolumbar fractures confirmed by
plain radiographs

Exclusion criteria
e Patients who were lost to follow up postoperatively

Study procedure

15 patients were included in the study.
Mechanism of injury and treatment course were
recorded. Each patient was treated with short same-
segment fixation for thoracolumbar burst fractures
between levels T11 and L4. Plain radiographs were
evaluated preoperatively and postoperatively (3 months,
6 months and 12 months) for vertebral body height and
kyphotic angulation using the traditional Cobb method
[11]. Patients were also graded preoperatively and
postoperatively based on the Frankel Scale. Clinical
outcome was measured using the Oswestry Disability
Index [14, 15].

Surgical technique

Through a posterior midline incision, Posterior
spinal approach was made one level above and below
the fracture. Bilateral pedicle screws were used above
and below the fracture. All patients were surgically
treated with short same segment fixation using a
posterior surgical approach with transpedicular
instrumentation. Pedicle screws were placed at one
level above and below the fracture site. Additionally,
pedicle screws were also inserted at the level of the
fracture.

RESULTS

In our study, two types of injury were observed
in the patients. Among all, 20% (3 patients) had road
traffic accident and 80% (12 patients) had injury by
falling from a height. See figure 1 below-

Mechanisms of injury

m Road traffic accident

m Fallfrom aheght

Fig-1: Mechanisms of injury in patients

In our study, preoperative Frankel Grades were
measured. Preoperative Frankel Grade A was in 4
patients, Grade C was in 7 patients and Grade E was in
4 patients. See figure 2 below-

Preoperative Frankel grades of
patients

Grade A Grade C Grade E
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Fig-2: Preoperative Frankel Grade of patients.

Table 1 shows that the mean pre-operative
kyphosis was 14° (range 6° to 24°), average post-
operative kyphosis was 0° (range 6° to —18°), average
follow-up kyphosis of all cases was 10° (range 0.85° to
35°) and excluding failures, average follow-up kyphosis
was 8° (range 0.85° to 25.00°). A mean of 15° of
kyphosis correction was attained from preoperation to
post-operation (P < 0.0001). Average loss of kyphosis
correction from immediate post-operation to most
recent follow-up was 11°. See table 1-

Table-1: Kyphosis phase and kyphosis degree of the patients

Kyphosis phase

Kyphosis rate

Mean pre-operative kyphosis

14° (range 6° to 24°)

Average post-operative kyphosis

0° (range 6° to 18°)

Average follow-up kyphosis of all cases

10° (range 0.85° to 35°)

Excluding failures, average follow-up kyphosis

8° (range 0.85° to 25°).
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Table 2 shows that the height of the vertebral
body was maintained upto 95% in 6 patients, 80% in 6
patients, and 70% in 3 patients. See table 2-

Table 2: The height of the vertebral body of patients
Height maintenance Number of patients
95% height of the vertebral body | 6
80% height of the vertebral body | 6
70% height of the vertebral body | 3

Figure 3 shows that, at initial one-month
follow-up, average Oswestry disability score was severe
at 52% (range 16% to 84%). At most recent follow-up,
average Oswestry disability score was minimal at 5.5%
(range 0% to 16%). Mean difference from one-month
follow-up to most recent follow-up was 46.5% (P <
0.0001). See figure 3 below-

Oswestry disability score

52%

5.50%

0% _

niitial 0D score After 2 years 0Dl score

Fig-3: Oswestry disability score of the patients

Follow-up

All the patients were followed up clinically
and radio logically. Average follow-up time was 24
months; range 3 to 42 months. Plain radiographs were
evaluated preoperatively and postoperatively (3 months,
6 months and 12 months) for vertebral body height and
kyphotic angulation.

DiScussION

For the treatment of thoracolumbar burst
fractures, various surgical methods were used; long-
segment posterior pedicle screw fixation was widely
used among them. In unstable thoracolumbar junction
fractures, Baaj et al. [2] conducted a biomechanical
stability analysis of posterior fixation and stated that
long-segment constructs were superior to short-segment
constructs with fractured-level included and that short-
segment constructs with fractured-level included were
superior to those without fractured-level constructs.
Though long-segment pedicle screw fixation offers
stronger biomechanical power, short-segment (one level
above and one level below the broken vertebral body)
has also been commonly used, including fractured-level
pedicle screw fixation. Short-segment constructs give
the benefit of saving [21, 25, 26, 29, 31] motion
segments, requiring a smaller incision and causing less
damage to the spinal muscle during the process.
Tezeren et al., [29] stated that while long-segment

fixation had a better result from local kyphosis, sagittal
index and anterior vertebral height compression
measurements, short-segment fixation allows spinal
stabilization while maintaining as many motion
segments as possible at the same time, and there was no
substantial difference between short-segment and long-
segment clinical outcomes. In their analysis of
predictive factors for kyphosis recurrence following
short segment pedicle screw fixation, Kim et al., [16]
stated that short-segment pedicle screw fixation
including the broken vertebra is an effective surgical
procedure for restoring and preserving vertebral column
stability in thoracolumbar burst fractures. At the last
follow-up, they registered a correction loss of 3.7£2.8 °
Cobb angle. Kana et al., [15] stated that with the use of
short-segment pedicle screw fixation, including the
broken vertebrae, reduction of unstable thoracolumbar
injuries can be achieved and sustained, eliminating the
need for anterior reconstruction. Despite the merits of
short-segment fixation, many surgeons have indicated
that the most significant drawbacks of this surgical
procedure are early implant failure and loss of
correction [13, 23, 27]. In the present study, with short
segment fixation, a mean of 15° of kyphosis correction
was attained from preoperation to post-operation (P <
0.0001). Average loss of kyphosis correction from
immediate post-operation to most recent follow-up was
11°. Many surgeons conclude that poor clinical
outcomes are precipitated by kyphotic deformity of the
thoracolumbar spine, but the connection between these
two factors is unclear. Some authors advocate that there
is no established link between kyphosis and back pain
or functional impairment [5, 24, 33]. The current study
showed that failure of kyphosis correction was
consistent with previous studies. In the management of
selected young patients with unstable burst fracture,
Kim et al., [17] indicated that short-segment pedicle
screw fixation without bone fusion following postural
reduction may be an efficient and secure surgical
technique. A 10-year follow-up research by Toyone et
al. [30] indicated that for burst fractures involving
neurological deficit, the advantage of short-segment
fixation without fusion is that it can maintain
thoracolumbar motion without resulting in post-
traumatic degeneration of the disc.

CONCLUSION

Posterior short segment fixation with index
level screw including the fractured vertebral body is as
effective as long-segment pedicle screw fixation for the
treatment of unstable thoracolumbar burst fracture. The
stabilization of the short segment has faster pain relief
and less tissue destruction than the long segment with
the same biomechanical stability. The short segment
fixation in our study reduces the implantation failure
rate and the rate of reoperation. Clinical pain and
disability improved in long-term follow-up despite the
loss of kyphosis correction. To explore the contrasting
findings of recent studies, more clinical studies on the
efficacy of short segment fixation are needed.
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