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Outcome of Unstable Thoracolumbar Fracture Following

Long Segment Posterior Fixation
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Abstract:

Introduction: Fractures of the thoracolumbar
region are the most common injuries of the
vertebral column and burst fractures are the most
frequent. The purpose of this study was to see the
radiological and functional outcome after long
segment  posterior  fixation  in
thoracolumbar spine injury with
neurological deficit.

unstable
incomplete

Methods: A total of 146 cases were included in this
prospective case series from January 2014 fto
December 2018 through non randomized purposive
sampling. All the patients were operated with long
segment posterior fixation and postero-lateral
fusion by Autogenous cancellous bone graft.
Postoperative functional outcome was assessed both
clinically by ODI, VAS, ASIA and radiologically by

Introduction:

Thoracolumbar fracture is the commonest injury of
the axial skeleton and accounts for around 90% ofall
spinal fractures. Due of the rigid costotransverse
joints of the dorsal spine, it acts as a fulcrum of
movement in dorsolumbar spine at the time of
injury'.

Thoracolumbar fractures are frequent in men and
peak incidence is observed between 20 and 40 years.

a. Dr. Abdullah Al Mamun Choudhury, Medical Officer, National Institute
of Traumatolog & Orthopaedic Rehabilitation, (NITOR) Dhaka

b. Prof. Dr. Md. Shah Alam, Professor & Head of the Depertment,
Orthpaedics & Spine Surgery, Dhaka Medical College Hospital, Dhaka

c. Dr. Abul Kalam Azad Junior Consultant (Ortho), General Hospital
Netrokona

d. Dr. Kohinoor Akhter, MD Resident (Biochemistry & Moleculer
Biology), BSMMU

Address of Correspondence: Dr. Abdullah Al Mamun Choudhury, Medical
Officer, National Institute of Traumatolog & Orthopaedic Rehabilitation, (NITOR)
Dhaka, E/3, 5th floor, Kalim Vila, 104/A/16/11, Sahid Buddhijibi Road, Jafrabad,
Mohammadpur, Dhaka, Cell: +8801714575282, E-mail: mamuncomc@gmail.com

Received: 25 March, 2019 Accepted: 06 March, 2021

Bridwell criteria. Postoperative follow up was
conducted at 2", 6",12" and finally 6 monthly.

Results: The mean Cobb angle at pre-operative was
21.5 £8.9 and at final follow-up was 11£4.57 in this
study (p-value<0.05). At final follow up 1 grade
improvement occurred in 116(79.5%) patients and 2
grade improvement in 36 (20.5%). Regarding ODI
and VAS, moderate disability (25%) with mild pain
(16%,) was found at final follow up with a Bridwell
Sfusion grade II (48%).

Conclusion: Long segment transpedicular screw
fixation in unstable thoracolumbar spine injury
with incomplete neurological deficit is an effective
method of treatment. This method enhances
neurological and functional recovery with an
acceptable fusion rate

(J Bangladesh Coll Phys Surg 2021; 39: 114-122)
DOI: https://doi.org/10.3329/jbeps.v39i2.52410

65% of thoracolumbar fractures occur due to motor
vehicle injuries and fall from height, with reminder
contributed by sports injury and violence?.

Due to the fulcrum of increased motion at
dorsolumbar junction, collapse of the vertebral body
with associated kyphotic deformity usually occurs.
This vertebral collapse usually invades the spinal
canal, which may cause neurological Deficit’.

Unstable fracture defined as failure of any two
column injury including middle column which
account for 25%-50% of all fractures in this region.
They are very common in younger patients and
could have a great impact on their daily physical
activities®.

There are standard classification systems based on
fracture pattern, mechanism of injury, neuro-deficit
and posterior ligamentous complex (PLC) injury.
Xrays are the main investigation while computed
tomography (CT) scan delineates the extent on bony
injury and magnetic resonance imaging (MRI) scan
detects the spinal cord and soft tissue injury®.
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The assessment of neurological function is done by
using the American Spinal Injury Association
(ASTA) method and graded according to the ASIA
Impairment scale. Examination of anal sensation and
sphincter autonomic contraction should be
performed to identify complete or incomplete
neurological deficit as a standard protocol®.

The management of unstable thoracolumbar
fractures remains challenging. Effective correction
of the deformity, neurological recovery, early
mobilization and return to work are the fundamentals

of the management, and also minimize complication.

Absolute indication of early surgery is progressive
neurological deficit’. Other indication for surgical
intervention are incomplete neurological deficit,
>25-300 angle of kyphotic deformity, >50% of loss
of vertebral body height, and >40-50% of canal
narrowing®.

The surgical treatment of unstable fracture and
fracture-dislocations of thoracolumber spine are still
in debate. Conservative treatment might be an
option, but surgery is the modern way of treatment.
The goals of surgery are to restore the stability of the
vertebral column and decompression of spinal canal
(9). Posterior transpedicular fixation has been the
choice for stabilizing acute unstable thoracolumbar
fractures among all other methods'?.

Either anterior or posterior or both approaches can
be used to stabilize and achieve fusion but the
efficacy of either approach is somewhat similar!!-'2,
Due to less extensile and hazardous approach, most
of the spine surgeons advocate posterior fusion as
the treatment of choice'*">.

Long-segment pedicle screw fixation (LSPF) usually
involves inserting eight screws: two level above &
below the fracture. Short- segment pedicle fixation
(SSPF) involves inserting four screws: one level
above & below the fracture's.

SSPF is the most common and simple treatment. It
offers the advantage of incorporating fewer motion
segments in the fusion!”!®. but may lead to implant
failure and re-kyphosis (9-54%) and
moderate-to-severe (50%) pain®!’. To prevent this
and augment the anterior column, placement of body
augmente,'”  polymethylmethacrylate injection?,
transpedicular bone grafting®, anterior
instrumentation and strut grafting'? or long-segment
posterior fixation (LSPF)?! could be done.
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The use of transpedicular fixation two levels above
and below the fractured vertebra reduce the
kyphosis, instrument failure and collapse of the
vertebrac??. LSPF has gained popularity in the last
decade as it has the aforementioned advantages as
well as relieve pain sufficiently®.

Methods:

146 patients (age range 15-60, mean 31.5+£9.58
years) with thoracolumbar fracture (T10— L2) with
incomplete neurological deficit from January2014 to
December 2018, studied in NITOR and private
settings were included in this study. Inclusions
criteria were: a) single-level fracture; b) neurologic
function limited to ASIA Grades B, C, or D; c)
limited involvement of T10-L2; d) <3 weeks from
the time of injury, Exclusion criteria were: a)
Complete spinal cord injury (ASIA Grades A) b)
Associated cervical spine & head injury; c)
Pathological fracture of spine. This was a
prospective case series and cases were selected by
purposive sampling.

Radiographic outcome was evaluated by measuring
Cobb angle, kyphotic deformation and beck index
(24). Figure 2 shows measurement of Cobb Angle
and kyphotic deformation. Pain status was evaluated
by a 100-point VAS scale. The functional outcome
was assessed by Owestry Disability Index (ODI).
Neurological recovery was evaluated by ASIA
grading. The investigation included X-ray,
computed tomography (CT) scanning of the spine
and magnetic resonance imaging (MRI).

Informed written consent was taken from all the
patients mentioning the details of the procedure as
well as modalities of treatment. An expert
technologist was responsible for gathering the
required information who is unaware of the
objectives and surgical procedures of this study.

Long segment posterior fixation (LSPF) was done in
every cases and performed by the same surgeon.
Patients were placed in a prone position under
general anesthesia with modified kneeling with two
sand bags under each side of trunk which allowed the
abdomen to hang free, minimizing epidural venous
dilation and bleeding. Pedicle screw fixation and
reduction were performed under C-arm guidance.
Laminectomy to decompress spinal cord was carried
out at the involved level and bone was saved to be
used as bone graft. Screws were 40 or 45 mm long,
depending on the level and size of the vertebra. At
thelOth and 11th thoracic levels, 5.5 or 6.5-
mmdiameter multiaxial screws and at thel2th
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thoracic level and caudally 6.5 mm diameter
multiaxial screws were used. The instrumentation
was applied bilaterally. Fracture reduction and
indirect spinal canal decompression both could be
accomplished by contouring the rod and applying
compression-distraction forces before tightening the
screws. Long segment posterior fixation was done
with autogenous bone grafting from the spinous
process and lamina in all patients and applied
thoracolumbosacral ~ orthosis  (Taylor  brace)
postoperatively for 3 months. Figure 1 shows Burst #
L2 in a 28 years’ male, fixed with LSPF.

A fracture severity score was constructed using
Thoracolumbar Injury Classification and Severity
Score (TLICS). A comprehensive severity score of 3
or less suggests a non-operative injury, while a score
of 5 or more suggests that surgical intervention may
be considered. Injuries assigned a total score of 4
might be handled conservatively or surgically®.

Correction loss was defined as progressive loss of
Cobb angle in the latest follow-up radiographs
compared to the initial post-operative radiographs.
The fusion status of the patients was determined
primarily with use of plain radiographs according to
the classification system of Christensen et al. 20012
by two independent observers and finally by
Bridwell fusion grading?”. The presence of screw
breakage, screw pullout, peri-implant loosening, and
rod breakage were considered as criteria for implant
failure.

Data were collected concerning the age, sex,
localization, type of injury, presence of neurological
deficits, pain, work status, complications and
radiologic parameters (Cobb angle, kyphotic
deformation of vertebral body, vertebral height and
posterolateral fusion). Clinical and radiographic
follow-up were done immediately after the operation
and at 2nd, 6th, 12th, 24th week & then 12 monthly.
Statistical analysis was done using SPSS version
25.0 software. The level of statistical significance
was set at P < 0.05.

Results:

There were 126 men and 20 women with male to
female ratio were 6.3:1. Mean age was 31.5 years
within the range of 31-45 years. Maximum 64
patients were manual worker. The majority of
fractures were due to falls (106 cases). The
remaining cases were due to car accidents (40 cases).
The fractured vertebra body level was L1, L2, and

T12 in 82, 24, and 40 cases respectively. In this
series maximum number of patients (92) operated
within 15 to 21 days (63%) and maximum fractures
were unstable burst in nature 102 (70%).

All the patients were decompressed posteriorly and
long segment stabilization was done in each case by
titanium pedicle screws and rods. Post-operative
Xray showed good hardware position in all patients.
Adequate decompression was achieved in all the
cases.

The mean duration of surgery was 150 £ 21 min
whereas the mean blood loss was 392.47 ml. The
mean length of hospital stay was 28 days and all the
patients were mobilized in the Ist or 2nd
postoperative day. Radiological parameters are listed
in Table-1.

A paired sample T-test was conducted to compare
the means of radiological parameters which was
found statically significant (p-value <0.05)

The mean Pre and post op VAS is 57.57+9.08 and
16.4£8.9 (mild) respectively, 90% (131) of which
end up with mild pain (p-value <0.05). The mean
ODI at final follow up was 25.27 + 8.49 which was
67.68+£13.20 pre operatively with a p-value<0.05.
Maximum patients (87) 59.6% end up with mild
disability at final follow-up.

In our series, pre-operative ASIA grade B was 30
(20.5 %), C was 48 (36.9%) and D was 68 (46.6%).
After final follow upl grade improvement occurred
in 116(79.5%) patients and 2 grade improvement in
36 (20.5%) patients. A cross-tab analysis was
conducted to see the significance of status in
Pre-operative and Post-operative ASIA grading with
grade impro vemen t . A Pe ar so n ch i-square v alu
e <0.05 indicates significant improvement in terms
of neurology post-operatively.

48% of cases (70) showed thick fusion mass on one
side i.e. bridwell grade II, 60 patients (41%) showed
grade I fusion and rest of patients’ had doubtful
fusion with lucency.

A non-parametric Spearman correlation test was
conducted among Bridwell fusion grade, Final ODI
and ASIA grading. There is a significant positive
strong correlation between Bridwell fusion gradeand
Final ODI exist (r= 0.694, p-value <0.05, n=146).
But final ASIA grading was not correlated with
Bridwell fusion grade (p-value=0.394). Also
magnitude of curve correction is not related with
Bridwell fusion grade, Final ODI and ASIA grading
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Figure-1:

A. Pre-operative X-ray of LS spine AP & lateral view, T2 weighted sagittal section (MRI of LS spine)

showing Burst # L2 in a 28 years’ Male

B. Per-operative image showing Long segment pedicle fixation with crosslink (same patient)

C. X-ray of LS spine AP & lateral view at final follow-up (same patient)

Cobb's angle

Local kyphotic angle

Vertebral body height

Figure-2: Measurement of cobb's angle, kyphotic deformation/ local kyphotic angle, and Beck Index.

1. Kyphotic angle (Cobb angle) is the angle formed between a line drawn parallel to the superior endplate
of upper vertebrae above fracture and inferior endplate of lower vertebra below the fracture.

2. Segmental kyphosis (kyphotic deformation) was measured as the angle between the inferior and

superior endplate of fractured vertebra.

3. The ratio of anterior and posterior vertebral body height termed as Beck index.

ABH: anterior body height, PBH: posterior body height.

with a p-value of 0.150, 0.819 and 0.204
respectively.

During the follow-up hardware failure was detected
in 3 cases. There were 9 cases of superficial wound
infection and bed sore each which were responded to
conservative treatment.

References:

Among all spinal injury thoracolumbar junction is
the commonest and comprises > 50% of the cases of
all spinal fractures (28).

Holdsworth, F. (1963) first described the burst
fracture (29). The existence of the unstable burst
fracture, with complete disruption of the posterior
elements and increased potential for neural injury
was described in whitesides, 1977(30). It is
estimated that approximately 75% of patients with

thoracolumbar injuries sustain some degree of
neurological deficit. These types of injuries are best
treated by vertebral column decompression and
stabilization (31). The management plans differ
among many of the researchers regarding operative
(32) and non-operative approaches (33,34).

According to literature review the result of our study
is almost similar to internationally published studies.
It is observed that active age group was mostly
affected with a male 126 (86.3%) dominancy. RA
raja, (31) showed 86% male patients in his series. In
this study, most common level injured was L1
(56.2%) and followed by D12 (27.4%). Altay (16)
showed 51.6% involvement of L1 and 29%
involvement of D12. Muralidhar (35) observed that
70% were at L1 level and 3 cases at D12 (10%).
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Maximum injuries were due to fall from height 106
(72.6%) in this study which was 92% and 59.25%
cases observed in some studies (31,36). But other
study showed road traffic accident is the common
cause of injury (37). Maximum fractures were burst
in nature 102 (70%) which were reported 44% and
83.3%(31, 35) in other studies.

In our series, at final follow upl grade improvement
occurred in 116(79.5%) patients and 2 grade
improvement in 36 (20.5%). Butt et al., 2006 showed
two grades of improvement in 40% (7/17) of the
patients and one grade of improvement in 60%(38).

The mean Cobb angle at pre-operative was 21.5 £8.9
and at final follow-up was 11+4.57 in this study.
There was no correlation found between the final
amount of Cobb angle and the degree of pain
reported. Altay reported Cobb angle at preoperative
and final follow up was 18.9 and 8.1 (39) which were
near about my result. Similar results 11.9+2.67 and
11.4 at final follow up showed by some studies
(40,41). But Sapkas, 2010 (15) showed preoperative
Cobb angle was 17.5+6.8 which became 6.0+4.0
degree at final follow up.

Gertzbein (2) noted that, more severe the canal
compromise and kyphotic deformity, worse the
neurological deficit. But Mumford and Cantor
(33,34) stated that the relationship between these
two is unclear. In this study the mean preoperative
kyphotic deformation of vertebral body was around
21.80and 14.50 at final follow-up. kyphotic
deformation was observed 200 pre-operatively and
30 at final follow-up (42). Mean beck index was
found 0.68 pre operatively and 0.80 at final follow
up in this study. Sapkas (15) showed similar results
where preoperative Beck index was 0.60 and 0.92 at
final follow up.

According to functional outcome ODI was 67.68%
(Crippled) pre operatively which became 25.6%
(moderately disabled) at final follow up Aly (43)
showed in a meta-analysis that Kim 2009, Canbeck
2014 and Azmiri (44) found similar result which
were 30%, 29% and 25% at last follow up
respectively (moderately disabled). In this series,
Mean Pre op VAS (pain intensity) was 57mm
(moderate) and at final follow up it was 17 mm
(mild) Pain intensity according to VAS was pre op
40mm post op 4 mm observed by Yang (45).

Fusion rate with pedicular fixation (99%) were
significantly higher than those for anterior
instrumentation (46) In this series, 48% of cases
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showed thick fusion mass on one side i.e. bridwell
grade II and 41% shows solid fusion in both sides
(grade I).

Regarding the postoperative complication, bed sore
and wound infection was found in 9 (6.67%) patients
each who were responded to antibiotic later. But
Modi (47) reported 1 (3.22%) screw breakage, 2
(6.45%) screw loosening and 1(3.22%) superficial
wound infection.

It was observed that, fusion rate was highest in
minimally disabled group. There is a significant
positive strong correlation between Bridwell fusion
grade and Final ODI exist (r= 0.694, p-value <0.05,
n=146). But final ASIA grading was not correlated
with Bridwell fusion grade (p-value=0.394). Also
magnitude of curve correction is not related with
Bridwell fusion grade, Final ODI and ASIA grading
with a p-value of 0.150, 0.819 and 0.204
respectively.

Conclusion

In countries like Bangladesh fractures of the
thoracolumbar spine are increasing in frequency. As
seen from the result of this study, Long segment
transpedicular ~ screw  fixation in  unstable
thoracolumbar spine injury with incomplete
neurological deficit is an effective method of
treatment. This method markedly reduce the hospital
stay and enhances neurological and functional
recovery with an acceptable fusion rate.
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