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ABSTRACT 

Background: Thoraco-lumbar spine 

fractures are common in polytrauma 

patients, frequently occurring at the 

transitional zone between the rigid thoracic 

and mobile lumbar spine. These fractures 

may be associated with neurological deficits 

and spinal instability, necessitating surgical 

intervention. Posterior stabilization with 

pedicle screw fixation is widely used to 

restore stability, correct deformity, and 

facilitate early mobilization. Aim: To 

evaluate the clinical, radiological, and 

neurological outcomes of posterior 

stabilization with pedicle screw fixation in 

thoraco-lumbar burst fractures. Materials 

and Methods: This prospective study 

included 25 patients with thoraco-lumbar 

burst fractures treated with posterior pedicle 

screw fixation. Clinical and neurological 

assessments were performed using ASIA 

scale and Frankel grading. Radiological 

parameters, including regional kyphotic 

angle and Beck’s sagittal index, were 

measured pre-operatively, post-operatively, 

and during follow-up. Patients were 

followed for a minimum of one year. 

Functional outcomes were assessed using 

Denis pain and work scales. Results: The 

mean age was 38.4 years, with males 

predominating (68%). The most common 

mode of injury was fall from height (68%). 

The most frequently involved vertebra was 

D12 (37.9%), followed by L1 (27.5%). AO 

Type A fractures were most common (80%). 

Neurological improvement was observed in 

patients with incomplete deficits: 4 of 5 

patients with Frankel D improved to Frankel 

E, and 1 of 2 patients with Frankel C 

improved to Frankel D. Patients with 

Frankel A showed no neurological recovery. 

The mean regional kyphotic angle improved 

from 16.56° pre-operatively to 10.44° at one 

year, with a mean correction of 6.12°. 
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Beck’s index improved from 0.607 pre-

operatively to 0.72 at one year. Most patients 

reported satisfactory pain relief and 

functional recovery. Complications were 

minimal and manageable, with no cases of 

implant failure or neurological deterioration. 

Conclusion: Posterior stabilization with 

pedicle screw fixation is an effective and 

reliable method for managing thoraco-

lumbar burst fractures. It provides good 

neurological recovery in incomplete injuries, 

significant deformity correction, early 

mobilization, and low complication rates. 

Keywords: Thoraco-lumbar fracture, Burst 

fracture, Pedicle screw fixation, Kyphotic 

angle, Beck’s index, Neurological recovery. 

 

INTRODUCTION 

Spine fractures are common occurrences in 

polytrauma patients. At least 65 to 80% of 

spine fractures are seen in thoraco-lumbar 

region [1]. Common causes include fall from 

height, motor vehicle accident/collision, 

direct assault etc. Fractures involving 

thoraco-lumbar region have a bimodal 

distribution involving active young 

individuals (usually males, < 40 years) due 

to high energy trauma or older age group 

years (usually females, > 50 years) due to 

trivial trauma in osteoporotic bone. [2] 

Roughly 20% of spine fractures will present 

with neurological deficit.[2] Mortality in 

paraplegic patients at the end of 1 year is 

around 4% due to various morbidity related 

causes. [3] Most of the fractures in spine 

involves the thoraco-lumbar junction. This is 

because the thoracic spine is kyphotic, rigid 

and stabilized with ribs while the lumbar 

spine is lordotic and mobile. This transition 

zone is weak, experiencing more 

biomechanical stress and results in fracture 

when subjected to trauma. [2] 

Stable fractures without neurological deficit 

can be treated conservatively, whereas, 

patients with neurological deficit and 

unstable fracture morphology may need 

surgical treatment. Posterior decompression 

and stabilization with pedicle screw fixation 

are done in such cases. Surgical stabilization 

of the spine may improve the chance of 

neurological recovery and also help in 

mobilizing the patient early improving 

nursing care and thereby reducing the 

morbidity and mortality. 

 

MATERIALS AND METHODS 

25 patients with thoraco-lumbar burst 

fractures were included in the study. After 

receiving in emergency department, patients 

who were suspected of spine injury were 

stabilized and resuscitated. The clinical 

status of the patients was examined. 

Thorough neurological examination was 

done and documented in ASIA chart and 

Frankel grading was done. Complete 

radiological examination was done with X-

rays (both AP and lateral), CT scan and 

MRI. 

In lateral view of X-ray, the regional 

kyphotic angle and Beck’s sagittal index 

were measured and documented. CT scan 

was taken to study the degree of 

comminution and displacement of 

fragments. MRI was done to assess the 

intactness of posterior longitudinal ligament 

and the spinal cord status. Intravenous 

injection of Methylprednisolone was given 

according to NACIS III guidelines. 

All the patients underwent posterior 

stabilization with pedicle screw fixation for 

thoraco-lumbar spine fractures under general 

anaesthesia. 

Post-operatively, Patients were made to sit 

on first post-operative day. If patient’s 

neurological status is intact, then they were 

made to stand and walk on the same day. If 

patient had neurological deficit, then passive 

or active mobilization were begun based on 

their neurological status. Mobilization was 

done with Taylor’s brace for 12 weeks. 

Neurological status was examined on 1st 

post-operative day, 12th post-operative day 
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and prior to discharge. All patients were 

followed up every 4 weeks in the first 6 

months, then every 3 months, up-to a 

minimum of 1 year of total follow-up. 

Patients were also assessed with Dennis pain 

and work assessment scale at follow-ups. 

 

OBSERVATION AND RESULTS 

In our study the most common age group 

involved was between 21 – 30 years which 

included 9 patients (36%). The mean age 

was 38.4 years. 

17 patients were male (68%) and 8 (32%) 

patients were female. The most frequent 

mode of injury was fall from height in 17 

patients (68%) followed by RTA (road 

traffic accidents) in 8 patients (32%). 

Since, 4 patients has multiple level fractures 

(at 2 levels), the total number of vertebral 

body fractures in 25 patients were 29. The 

most commonly fractured vertebra was 

D11(11, 37.9%) followed by L1 (8, 27.5%). 

The least commonly fractured vertebra in 

this study was L4 (1, 3.4%). 

Majority of the cases has Type-A fracture of 

vertebra seen in 20 cases (80%) followed by 

Type-B fracture in 4 cases (16%). Only 1 

case in our study had Type-C fracture (4%). 

Posterior longitudinal ligament (PLL) was 

intact in 14 (56%) patients and was injured 

in 11 (44%) patients. 

The pre-operative and post- operative 

neurological status of all the patients were 

analysed with ASIA scale and Frankel 

Grading. 

 

Table 1: Pre-operative and Post-operative and neurological status of patients. 

Frenkel Grading Pre-operative 12 weeks post- 

operative 

1-year post-operative 

E 16 64% 18 72% 20 80% 

D 5 20% 4 16% 2 8% 

C 2 8% 1 4% 1 4% 

B 0 - - - - - 

A 2 8% 2 8% 2 8% 

 

 

Chart 1: Pre-operative and Post-operative and neurological status of patients. 

 

The following table the shows the progression of neurological status in patients pre-operatively 

and 1 year after surgery. 
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Table 2: Post- operative progression of neurological status of all patients. 

Pre-operative Neurological status (Frankel 

Grading) 

Post- operative status at 1 year follow-up 

A → 2 cases 2 cases → A (no improvement) 

B → 0 cases NA 

 

C → 2 cases 

1 Case → D (improved by 1 

grade) 

1 Case → C (no improvement) 

 

D → 5 cases 

4 cases → E (improved by 1 grade) 

1 case → D (no improvement) 

E → 16 cases 16 Cases → E (no change in neurological 

function) 

From the above table, we can see that, 2 

patients with Frankel A grade maintained the 

same status without any improvement. No 

case of Frankel B was seen in our study. We 

had 2 cases of Frankel C grade, of which 1 

case improved to Frankel D while the other 

maintained in Frankel C. There were 5 cases 

in Frankel D grade of which 4 cases 

improved to Frankel E, while 1 patient had 

no improvement. All the 16 patients of 

Frankel E maintained in Frankel E without 

any new onset of neurological deficit. 

The mean pre-operative Beck’s index 

was 0.607, which improved to 0.73 at 12 

weeks post- operatively and to 0.72 at 1 year 

post operatively. 

The mean pre-operative regional 

kyphotic angle was 16.56° which reduced to 

10.28° at 12 weeks post-op and to 10.44° at 

1 year post operatively. 

According to Denis Pain scale, 11 

patients (44%) had no pain, 9 patients (36%) 

had occasional pain without need for pain 

medication, 3 patients (12%) had moderate 

pain with need for occasional medication, 2 

patients (8%) had moderate to severe pain 

with occasional absence from work, 

affecting their activities of daily living. No 

patient had constant chronic sever pain. 

According to Denis work scale, 5 

patients (20%) returned to their previous 

work/ heavy work, 6 patients (24%) were 

able to return to previous sedentary work or 

heavy work with restrictions, 7 patients 

(28%) were unable to return to previous work 

but were able to return to new sedentary 

work, 4 patients (16%) were unable to return 

to full time work and 3 patients (12%) were 

completely disabled and could not return to 

any work. 

 

Post-operative Complications: 

During the post-operative period, 2 patients 

developed superficial surgical site infection. 

For both these patients, IV antibiotics were 

started according to pus culture and 

sensitivity and regular dressing was done. 

Infection settled in both patients. 

2 patients developed grade I bedsore, treated 

by air-bed and frequent position change 

educating the patient’s care-givers. 1 patient 

developed grade III bedsore at 6 months 

follow-up due to improper care. Flap cover 

application was done for the patient. 

2 Patients developed urinary tract infection 

who were on complete bladder drainage 

with Foley’s catheter as they had poor 

bladder control. Bladder wash was given and 

catheter was changed. Appropriate 

antibiotics were given based on the urine 

culture and sensitivity. 

 

DISCUSSION 

About to 5 to 10% of poly-trauma patients 

attending emergency department suffer a 

spinal fracture. Approximately 20% of these 
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patients may develop some form of 

neurological deficit. Hence, treating a 

thoraco-lumbar spine fracture by 

appropriates means is essential to help in 

preventing neurological deficit or to 

rehabilitate the patient. The main goals of 

treatment should be (1) Restoring the 

anatomy and decompressing the spinal cord, 

(2) To prevent new onset or worsening of 

neurological deficit, (3) To help improve the 

neurological status of the patient, (4) 

Mobilize the patient at the earliest so that 

complications (like bedsore, DVT, 

Pulmonary infections etc.) associated with 

prolonged bed rest can be avoided, (5) 

Rehabilitate the patients to near pre- injury 

levels as much as possible. 

The most common level of injury in 

our study was D12 in 37.9% of the cases, 

followed by L1 in 27.5 %. Comparing with 

other studies the most common levels to be 

involved in fracture of thoraco-lumbar spine 

is D12 and L1 followed by L2 vertebra. 

Comparison showing the level of injury with 

other studies is shown in the table below

. 

Table 3: Comparing the level of injury with other studies 

Study D11 D12 L1 L2 OTHERS 

Our study 6.8% 37.9% 27.5% 10.3% 17.5% 

Ahmed M sallam et al., 2019 [16]  23% 37.7% 29.6% 10.1% 

Marco Cimatti et al., 2013 [22] 6.25% 18.75% 50% 12.5% 12.5% 

Ambrose W Y Yung, 2011[17] 5.3% 10.5% 26.3% 36.8% 21.1% 

Farrokhi et al., [23] - 34.2% 57.9% 7.9% - 

 

Classifying fracture according to AO classification, type A (80%) was most common in our study, 

followed by type B in 16% and type C in 4% of the cases. The table below shows the comparison 

of fracture type between various studies, which also shows type A as most common type. 

Table 4: Comparison of type of fracture 

Study AO- Type A AO- Type B AO- Type C 

Our study 80% 16% 4% 

Mohammed Mustafa Adawi et al., 
2019[20] 

72.3% 16.6% 11.1% 

Marco Cimatti et al., 2013 [22] 87.5% 12.5% - 

 

The neurological status of all cases was assessed using the Frankel scoring system. Only a very 

few studies have compared the pre-operative neurological status with post-operative neurological 

status. 

Table 5: Comparing Frankel scoring with various studies. 

Study Pre/post 

op 

E D C B A 

Our study Pre-op 64% 20% 8% 0 8% 

Post-op 80% 8% 4%  8% 

Mohammed Mustafa Adawi et al., 

2019 [20] 

Pre-op 77.8% 11.1

% 

5.55% 5.55% - 

Post-op 88.9% 11.1

% 

- - - 

Ambrose W Y Yung, 2011 [17] Pre-op 74% 26% - - - 

Post-op 84.2% 15.8    
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Ekapidhon et al., 2009 [24] Pre-op 62% 6.9% 6.9% 13.8% 10.4% 

Post-op 82.75% 6.9% - - 10.4% 

 

The average kyphotic angle pre-operatively was 16.56° pre-operatively which improved to 10.28° 

at 12 weeks post-operative and to 10.44° at 1-year follow-up. 

The mean correction from pre-operative status to one-year post-operative was 6.12°. 

Comparing with other studies we can see the average correction of kyphotic angle was around 6° 

to 7°. 

Table 6: Comparison Regional Kyphotic angle and mean correction with other studies. 

Study Pre-op Post-op Follow-up Mean Correction 

Our study 16.56 10.28 10.44 6.12 

Ambrose W Y Yung, 2011[17] 10.9 3.2 3.68 7.22 

Alvine et al. [25] 12 1 6 6 

Huang & Luo et al. [26] 9.63 2.51 2.51 7.12 

Sasso et al. [27] 17.6 3.5 11.6 6 

 

The mean Beck’s index, which is ratio of anterior vertebral body height to posterior 

vertebral body height is 0.607 pre-operatively which improved to 0.73 post-op and 0.72 at 1-year 

follow-up. The post-operative Beck’s index is comparable with the studies shown below. 

 

Table 7: Comparison of Beck’s index with other studies. 

Study Pre-op Post-op Follow-up 

Our study 0.607 0.73 0.72 

Mohammed Mustafa Adawi et al., 2019 [20] 0.7 0.80 0.78 

Ambrose W Y Yung, 2011 [17] 0.68 0.79 0.79 

 

Very less complications were encountered in 

our study. 18 patients (72%) had no 

complications, 3 patients (12%) had pressure 

sores who were treated with air bed and 

wound debridement and flap-cover etc., 2 

patients (8%) had superficial infection that 

settled with appropriate anti-biotics and 2 

patients (8%) had UTI who were 

appropriately managed with anti- biotics 

bladder wash and maintaining catheter 

hygiene. No patient experienced 

complications like implant failure, screw 

pull-out, worsening of neurological deficit or 

new onset neurological deficit. 

 

CONCLUSION 

Early evaluation of fracture and the 

neurological status, appropriate planning and 

adequate fixation at the earliest can benefit 

the patient in neurological recovery, 

reducing the fracture pain and mobilizing 

the patient early thereby preventing 

complications. Thus, Posterior stabilization 

with pedicle screw fixation is an excellent 

option for stabilizing thoraco-lumbar spine 

fractures. 
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