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INTRODUCTION 

Thoracolumbar junction is a region between T11 to L2 

level of spine. It is the most common region for spinal 

fracture, accounting for nearly 90% of the cases and 

approximately 10-20% of the cases are burst fractures.
[1]

 

This region is more susceptible to injury due to specific 

biomechanics of this segment where there is transition 

from rigid kyphotic thoracic spine to more flexible 

lordotic lumbar spine.
[2]

 In addition, the cases of 

thoracolumbar fractures are increasing among the 

younger adults and almost always due to high energy 

trauma, like road traffic accident or fall from height. 

Around 27% of thoracolumbar fractures are associated 

with some degree of neurological deficits, which results 

in long term morbidity and loss of productive economic 

years, that imparts detrimental effects on the society.
[3]

 

The thoracolumbar fracture is treated conservatively or 

operatively depending on the existence of the 
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ABSTRACT 

Background: Thoracolumbar junction is the common area for spinal column fracture following a high energy 

trauma, of which most are burst fracture. Neurological deficit following the thoracolumbar fractures has resulted in 

increased morbidity in young patients. The posterior long segment transpedicular stabilization has gained 

popularity for its rigid fixation, improved radiological parameters and lesser failure rates; and has enhanced the 

patients’ rehabilitation. Aim: This study was conducted to evaluate the outcome following long segment 

transpedicular stabilization for the management of thoracolumbar fracture. Methods: This multicentric prospective 

experimental observational study was carried out in Bangabandhu Sheikh Mujib Medical University (BSMMU) 

and different private clinics of Dhaka, Bangladesh from July 2006 to June 2020. Total no of patients was 205, only 

those patient treated with posterior decompression stabilization by posterior long Segment fixation and 

posterolateral fusion were included in this study. Multiple variables were studied, including demographic data, 

clinical variables, and radiological variables. Patients were followed up for at least one year. Outcomes were 

measured by VAS score, ASIA grading and radiological parameters. Results: In analyzing VAS scores of the 

participants in different stages of treatment, the score was improved from 6.90±1.16 (Mean ± SD) in pre-operative 

stage to 2.0±0.8 (p value <0.001) in final follow up. Based on ASIA Grading majority of the patients had ‘B’ to ‘C’ 

scores. At immediate postoperative period most of the patients had improved by one grade. But at the end of one 

year follow- up, majority of the patients (n=195) achieved ‘E’ score which was found in 95%. The mean 

preoperative angle of injured vertebra was 18.5°, the mean postoperative angle was 8.8°, the mean angle at 6 

month’s follow-up was 10.5°, the mean initial correction was 9.9°, and the mean loss of correction was 1.9°. So, 

the mean overall correction was found 8.0°. In analyzing the average percentages of the anterior body compression, 

it was 55.5% in preoperative stage and improved to 35% postoperatively, but slightly declined to 32.7% at the 

latest follow-up. Conclusion: The management of thoracolumbar fracture by long segment transpedicular 

stabilization provides an optimal clinical and neurological improvement with improved radiological parameters and 

lesser degree of complications in long term follow-up. 

*Corresponding Author: Dr. Yousuf Ali 

Associate Professor, Spinal Surgery, Dept. of Orthopaedics, Bangabandhu Sheikh Mujib Medical University, Dhaka. 
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neurological deficit and the stability of the spine. Current 

trend is towards rigid internal fixation of fractures, which 

allow early ambulation and rehabilitation; and decrease 

the complications related to prolonged immobilization 

during conservative treatment.
[1]

 The long segment 

transpedicular fixation, where two or more segments 

above and below the fractured vertebra are instrumented, 

provided good stabilization, halted the postoperative 

progression of kyphosis, and had lesser failure rate.
[4,5,6]

 

This study was conducted to analyze the outcomes of 

long segment transpedicular stabilization for the 

management of thoracolumbar fracture. 

 

Objective 

General objective 

• To assess the effectiveness of long segment 

posterior pedicle screw fixation technic in treating 

thoracolumbar fractures. 

 

Specific objective 

• To determine the mode of injury and vertebrae 

involvement among participants. 

• To assess the VAS scores and ASIA grading of the 

participants in several stages of treatment. 

• To evaluate the changes of kyphotic angles of 

injured vertebra of patients in different stages. 

• To assess the average percentages of the anterior 

body compression among patients in different 

stages. 

 

METHODS AND MATERIALS 

This prospective study was conducted from July 2006 to 

June 2020 in the Department of Orthopedic Surgery, 

BSMMU and in different private clinics of Dhaka. Total 

205 patients (125 males and 80 females) with a mean age 

of 34.5±6.45 Years, who underwent long segment 

transpedicular fixation for thoracolumbar fracture were 

included in this study. Preoperative evaluation of the 

patients were done clinically by history and examination, 

pain evaluation was done by Visual Analog Scale (VAS) 

Score and neurological evaluation was done by 

American spinal cord injury association (ASIA) 

impairment scale. Plain x-ray of thoracolumbar spine 

(AP and Lateral View) and CT scan with 3D 

reconstruction were obtained to evaluate the pattern of 

fracture, vertebral height, angle of kyphosis (Cobb’s 

Method) and degree of canal compromise, whereas MRI 

was done to evaluate the insult to the spinal cord and 

nerve root along with the injury to posterior ligamentous 

complex (PLC). Fracture was classified according to the 

AO spine thoracolumbar injury classification system and 

Thoracolumbar Injury Classification and Severity score 

(TLICS) were assessed.  

 

Surgery was indicated if there was an unstable fracture 

pattern, neurological deficit and TLICS score of ≥ 4. 

Surgery was performed in multiple centers by the same 

spine surgeon. The standard posterior midline 

longitudinal approach was used for the exposure of 

posterior elements. When indicated decompression was 

performed. At least 2 normal adjacent segments above 

and below the fractured vertebra were instrumented with 

appropriate size pedicle screws and stabilized by rods 

(long segment transpedicular stabilization). The fixation 

was done in extension and distraction. The duration of 

surgery, approximate blood loss and perioperative 

complications were noted.  

 

All patients were followed up for at least 12 months, 

during the follow up they were assessed by VAS score 

and ASIA impairment scale; and additionally, plain x-ray 

was also obtained. Any complications were noted, and 

relevant investigations were performed.  

 

Data analysis  

Qualitative data were expressed as frequency & 

percentage and analyzed by chi-square test. Quantitative 

data were expressed as mean & standard deviation and 

analyzed by independent t-test. Data were processed and 

analyzed using software ‘Statistical Package for Social 

Science’ (SPSS) version 26. For all analyses, p-value 

<0.05 was considered significant. 

 

RESULTS 

In this study, the mean (±SD) age of the participants was 

34.5 ± 6.45 years. A total of 205 participants were 

included in this study, out of which 125(60.97%) were 

male and 80 (39.03%) were female. In the majority of 

cases (70%), RTA (Road traffic accident) was associated 

as the mode of injury. In the rest 30% cases, ‘fall from 

height’ was the mode of injury. On the other hand, L1 

and L2 vertebra was the most common vertebra to get 

fractured and the ratio was 33% and 39% respectively. In 

analyzing VAS scores of the participants in different 

stages of treatment, the score was improved from 

6.90±1.16 (Mean ± SD) in pre-operative stage to 2.0±0.8 

(p value <0.001) in final follow up. Based on ASIA 

Grading majority of the patients had ‘B’ to ‘C’ scores. At 

immediate postoperative period most of the patients had 

improved by one grade. But at the end of one year 

follow- up, majority of the patients (n=195) achieved ‘E’ 

score which was found in 95%. The mean preoperative 

angle of injured vertebra was 18.5°, the mean 

postoperative angle was 8.8°, the mean angle at 6 

month’s follow-up was 10.5°, the mean initial correction 

was 9.9°, and the mean loss of correction was 1.9°. So, 

the mean overall correction was found 8.0°. In analyzing 

the average percentages of the anterior body 

compression, it was 55.5% in preoperative stage and 

improved to 35% postoperatively, but slightly declined 

to 32.7% at the latest follow-up. 
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Table 1: Mode of Injury and Vertebrae involvement among participants (N=205). 

Variables N % 

Mode of injury   

RTA 145 70.74 

Fall from height 60 29.26 

Vertebra involved   

T11 16 7.80 

T12 26 12.68 

L1 83 40.48 

L2 69 33.65 

L3 11 5.36 

 

Table 2: VAS scores and ASIA grading of the participants in several stages of treatment 

Score Preoperative (Mean ± SD) Final follow-up (Mean ± SD) P value 

VAS 6.90±1.16 2.0±0.8 <0.001 

 

Asia grade Preoperative Postoperative 1 yr. Follow-up 

A 30 10 5 

B 75 20 1 

C 90 25 2 

D 10 65 2 

E 0 85 195 

 

 
Figure 1: Mean changes of kyphotic angles of injured vertebra in different stages (N=205). 

 

 
Figure 2: Average percentages of the anterior body compression in different stages (N=205). 
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Image 1: Pre-operative X-ray, MRI. 

  

 
Image 2: Per operative image. 

 

 
Image 2: Postoperative image (Immediate). 

 

      
Image 3: Image of follow-up (After 6 year). 
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DISCUSSION 

The spinal cord injury (SCI) following thoracolumbar 

fractures accounts for 4.2% of the cases.
[7]

 The TLICS 

score, which has incorporated neurological status of 

patient along with the injury morphology and posterior 

ligamentous complex (PLC) integrity, has improved the 

decision-making ability for the management of the 

thoracolumbar fractures, i.e., greater than 90% 

agreement across number of providers.
[8]

 TLICS score of 

> 4 warrants for operative treatment. The main goals of 

surgical treatment in thoracolumbar fractures are to 

mitigate pain, facilitate neurologic recovery by 

decompression of the spinal canal along with its nerve 

roots, restore and maintain vertebral body height and 

alignment, and obtain rigid fixation to halt the 

progression of kyphosis. Although, the anterior and 

posterior approaches are options provided to the 

surgeons; debate still persists over definite approach to 

be used.
[9]

 Thoracolumbar fracture are caused by flexion- 

axial loading forces, thus is best treated posteriorly with 

reduction and fixation by extension and distraction.
[1]

 

Since the establishment of posterior transpedicular screw 

by Boucher in 1959, many modern instrumentation 

techniques has been developed.
[10]

 Also, some authors 

has shown excellent results in regards to spinal stability 

and alignment, postoperative neurological improvement 

and low morbidity following posterior 

instrumentation.
[11,12] 

 

Thoracolumbar burst fracture results from axial loading 

that compresses the vertebral body, which is often a high 

energy trauma. A meta-analysis done by Katsuura et al 

on epidemiology of thoracolumbar fracture showed that 

the motor vehicle accidents and fall from height 

accounted for 36.7% and 31.7% of fractures, 

respectively.
[3]

 Whereas a cohort by Marré et al. 

demonstrated 48% and 43.2% of thoracic fractures 

resulted from motor vehicle accidents and fall from 

height, respectively.
[13] 

 

Many authors have shown that L1 vertebra was more 

frequently injured followed by T12; at thoracolumbar 

junction.
[3, 5,6,14-16] 

 

Dobran et al. showed 72.4% of the patients improved to 

at least one ASIA grade following surgery.
[17]

 A cohort 

study done by Marré et al. showed improvement in 

83.3% of the patients with incomplete cord injury (ASIA 

B, C, D) whereas no improvement were reported in 

complete injury (ASIA A).
[13] 

 

Different authors have shown significant improvement in 

VAS score for back pain following surgical 

intervention.
[18, 19] 

 

A Meta-analysis by Li and Liu, found out better 

radiological indexes, in regards to Anterior body height, 

cobb angle, restoration of canal compromise and implant 

failure; in long segment fixation than in short segment 

fixation.4 Also other studies have demonstrated that the 

radiographic parameters were more desirable following 

long segment fixation than short segment fixation.6, 14 

Another meta-analysis also demonstrated better kyphosis 

correction and decreased in loss of correction in long 

term follow-up of patients in long segment fixation.
[19]  

 
CONCLUSION 

The management of thoracolumbar fracture by long 

segment transpedicular stabilization provides an optimal 

clinical and neurological improvement with improved 

radiological parameters and lesser degree of 

complications in long term follow-up. 
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