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ABSTRACT 

Background: Injury of the spinal cord with loss of neurological function is the most devastating life-

changing injury. Each year a large number of Pakistani population sustain spinal injuries. Studies on 

spinal injuries have been published in Pakistan but the exact incidence of spinal injuries in Pakistan 

is still unknown. 

Objective: To assess the outcome of spine fixation for unstable fractures at dorsolumbar junction 

including fractured vertebrae in pedicular screw fixation 

Methodology: This prospective multi-centre study was conducted at Department of Orthopaedics 

and Spine Surgery, Qazi Hussain Ahmed Medical Complex, Nowshera and other private medical 

centers in Peshawar Pakistan, from August 2021 to August 2022. A total of 130 patients were 

included in this study with single level fractures from D11 to L2. Complete history and physical 

examination were done in each case. X-rays of the whole spine and MRI of dorso-lumbar region 

were done in all cases. Patients were evaluated both radiologically and clinically. All these 

parameters were measured before surgery immediately after surgery and at 6 months post-

operatively. The data was analyzed using SPSS soft ware version 23. 

Results: A total of 130 patients were included in this study. The mean age (SD) of the enrolled 

patients was 32.8 (±2.11) years. There were 97 (74.62%) male patients while the female patients were 

33 (25.38%). A statistical significant improvement was observed post-operatively in Cobb angle, 

anterior vertebral height, posterior vertebral height and sagittal index. (p<0.05). Statistical significant 

improvement in Oswestry disability index (ODI) and reduction in VAS was observed in our study. 

(p<0.05). The post-operative complications were observed in only 12 (9.24%) Patients. 

Conclusion: In our study, Trans-pedicular screw fixation including the fractured vertebrae gave 

excellent radiological and clinical outcome. It improved the biomechanical stability by giving extra 

pedicle for fixation which shorten the fixation segment and also helped in reduction and deformity 

correction. We therefore strongly recommend fixation of the fractured vertebra in trans-pedicular 

screw fixation of dorso-lumbar spine fractures.” 

https://jptcp.com/index.php/jptcp/issue/view/79
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INTRODUCTION 

Injury of the spinal cord with loss of neurological function is the most devastating life-changing 

injury.1-3 In the United States, spinal cord injuries occur at an annual rate of 30 cases per million 

inhabit- ants, which translates into 8,000 new cases per year.4-6 Each year a large number of Pakistani 

population sustain spinal injuries.7 Studies on spinal injuries have been published in Pakistan but the 

exact incidence of spinal injuries in Pakistan is still unknown.8-10 Unstable vertebral burst fractures 

are two or three column fractures according to the Three Column Concept of Denis11 and all vertebral 

fractures with more than 50% loss of vertebral height, more than 20 degrees angulation or more than 

50% spinal canal com- promise need surgical intervention.12 A uniform consensus has not yet been 

developed for the standard treatment of unstable burst fractures or fracture dislocation.13 With 

surgical spine fixation patients could expect to become mobile early, perform rehabilitative remedies, 

overcome anatomic fractures, and improve, in most cases, nervous functions by using decompression 

and fixation.14,15 Different procedures of posterior fixation of thoraco-lumbar spine fractures e.g. 

hooks and Harrington rods have undergone tremendous improvement over the last couple of decades. 

Moreover, pedicle screw fixation has revolutionized spinal surgeries all over the world.16 Short- 

segment posterior fixation is the most common and simple treatment. It offers the advantage of 

incorporating fewer motion segments in the fu- sion.17,18 There are biomechanical advantages of 

posterior fixation including the fractured vertebra (PFFV) over conventional short-segment fixation. 

It will be biomechanically stronger by inserting screws at the fracture level which in turn may omit 

the need for further anterior reconstruction. Studies have shown the inclusion of the fracture level in 

short segment fixation.19,20”This study was designed to evaluate the radio- logical and clinical results 

of transpedicular screw fixation of spine fractures including the fractured vertebra. 

 

METHODOLOGY 

This prospective multi-centre study was conducted at Department of Orthopaedics and Spine 

Surgery, Qazi Hussain Ahmed Medical complex Nowshera and other private medical centers of 

Peshawar Pakistan, from August 2021 to August 2022. Study protocol was approved by the ethical 

review board of respective Hospitals. Informed written consent was taken from the patients. A total 

of 130 patients were included in this study with single level fracture from D11 to L2. Complete 

history and physical examination was done in each case. X-rays of the whole spine and MRI of dorso-

lumbar region was done in all cases. Pathological spine fractures, osteoporotic spine fractures and 

poly trauma patients requiring immediate fixation of other long bones or other operative interventions 

were excluded from the study. All patients with unstable dorso lumbar fractures were fixed from 

posterior with transpedicular screws and rods. We included fracture vertebrae in the fixation by 

putting trans-pedicular screws in fractured vertebrae. Patients were evaluated both radiologically and 

clinically. Radiological parameters were anterior and posterior vertebral heights, Cobb angle and 

sagittal index and clinical parameters were back pain using Visual Analogue Score (VAS) and 

disability using Oswestry disability index (ODI).  All these parameters were measured before surgery 

immediately after surgery and at 6 months post-operatively. The data was analyzed using SPSS soft 

ware version 23.” 

 

Results 

A total of 130 patients were included in this study. The mean age (SD) of the enrolled patients was 

32.8 (±2.11) years. There were 97 (74.62%) male patients while the female patients were 33 

(25.38%). (Figure 1) Based on the causes of fractures, the most common cause was falling from the 

height observed in 71 (54.62%) cases followed by road traffic accident in 55 (42.31%) cases and 4 

(3.08%) were others.(Figure 2) Based on the type of fracture, the most common fracture was L1 

observed in 75 (57.69%) cases followed by L2 in 46 (35.38%) and 9 (6.92%) patients had Th 12 

fractures.(figure 3) A statistical significant improvement was observed post-operatively in Cobb 

https://jptcp.com/index.php/jptcp/issue/view/79
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angle, anterior vertebral height, posterior vertebral height and sagittal index. (p<0.05).(table 1) 

Statistical significant improvement in Oswestry disability index (ODI) and reduction in VAS was 

observed in our study. (p<0.05.(table 2) The post-operative complications were observed in only 12 

(9.24%) Patients.(Figure 4) Bases on types of complications, Dural Tear was observed in 6 patients 

while Metal Failure and Wound Infection was observed in 3 patients. (Figure 5) 

 

 
Figure 1: Gender wise distribution of patients 

 

 
Figure 2: Distribution of patients based on causes of fracture 
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Figure 3: Distribution of patients based on types of fracture 

 

Table 1: Post-operative outcomes in our patients 

Parameter Pre-operative Post-operative p 

Cobb angle 9.11±2.21 3.36±0.09 0.001 

anterior vertebral height 17.99±3.34 26.11±2.21 

posterior vertebral height 26.01±3.11 37.99±5.31 

sagittal index 18.33° 7.23° 

 

Table 2: Pre-operative and post-operative ODI and pain score 

Parameter Pre-operative Post-operative p 

Oswestry disability 

index (ODI 

72.01±11.76%. 42.21±16.55% 0.001 

pain score (VAS) 8.23±4.11 1.12±4.09 0.001 

  

 
Figure 4: Distribution of patients based on complications after surgery 

 

75

46

9

0

10

20

30

40

50

60

70

80

L1 L2 Th 12

Frequency

12

118

0

20

40

60

80

100

120

140

Yes No

Frequency

https://jptcp.com/index.php/jptcp/issue/view/79


Outcome of Spine Fixation for Unstable Fractures at Dorsolumbar Junction Including Fractured Vertebrae in Pedicular 

Screw Fixation 

 

Vol. 29 No.04 (2022): JPTCP (4056 - 4062)  Page | 4060 

 
Figure 4: Distribution of patients based on types of complications 

 

DISCUSSION 

Decompression of neural components, avoidance of late neurological damage in unstable fractures, 

and early mobilization are all reasons for surgical intervention in thoracolumbar unstable fractures.21 

A patient's quality of life may be significantly impacted by neurologic sequelae and kyphotic 

deformities caused by thoracolumbar/lumbar spine burst fractures.22 When it comes to dealing with 

unstable thoracolumbar/lumbar burst fractures and those with present or probable nerve handicaps, 

the majority of clinicians agree that surgery is necessary. Acute spinal instability and final failure of 

the damaged segment are the end consequences of spinal segments that have lost more than 50% of 

their vertebral body height or have an angulation deformity of more than 25° in biomechanical and 

clinical investigations.23  In our study, a total of 130 patients were included in this study. The mean 

age (SD) of the enrolled patients was 32.8 (±2.11) years. There were 97 (74.62%) males patients 

while the female patients were 33 (25.38%). (Figure 1) Based on the causes of fractures, the most 

common cause was falling from the height observed in 71 (54.62%) cases followed by road traffic 

accident in 55 (42.31%) cases and 4 (3.08%) were others. Based on the type of fracture, the most 

common fracture was L1 observed in 75 (57.69%) cases followed by L2 in 46 (35.38%) and 9 

(6.92%) patients had Th 12 fractures. These findings were comparable to the previous studies.24, 25 

L1 fractures were majority found in 67 (56.3%) cases followed by L2 in 40 (33.6%) and 12 (10.1%) 

patients had Th 12 fractures.26 When broken vertebrae are included into the implant assembly, no 

implant failure or 10° corrective loss occurs. For thoracolumbar fractures with mild to moderate 

instability, unilateral pedicle screw fixation via the pedicle of the fractured vertebra coupled with the 

short segment of pedicle screw is successful.27 In our study, A statistical significant improvement 

was observed post-operatively in Cobb angle, anterior vertebral height, posterior vertebral height and 

sagittal index. (p<0.05). Statistical significant improvement in  Oswestry disability index (ODI) and 

reduction in VAS was observed in our study. (p<0.05). These findings are comparable with previous 

study who found significantly improvement in Cobb angle, anterior vertebral height, posterior 

vertebral height and sagittal index with p value <0.05. Oswestry disability index (ODI) was improved 

to 41.13±19.42% from 70.6±16.43%. Mean pain score (VAS) was reduced to 1.01±5.23 with p value 

<0.05.28 In a recent research, averages for anterior and posterior vertebral height were 0.60.1 before 

and after surgery and 0.90.2 after the procedure was completed, respectively. This indicated 

considerable post-operative improvement and was sustained after the procedure was completed.29 

The mean pre-operative kyphosis angle in another research was 22.9°–7.6°. After surgery, the 

temperature dropped to a much more manageable 9.2°6.6°.30 At the beginning of our research, the 

mean Cobb angle was 7.354.57, but at the end of the study, it had decreased to 2.181.71. According 

to Sapkas et al.31, long segment stability was linked to improved outcomes in the long term follow 
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up. In terms of patient satisfaction, roughly (80%) of patients treated with long segment had minor 

impairment, but only about 45% of patients treated with short segment had minimum disability.  In 

our experience, patients who had transpedicular screw fixation with their damaged vertebrae have 

had exceptional radiological and clinical results. Increased biomechanical stability was achieved by 

including an extra pedicle for fixing, which resulted in a reduction in the length of the fixation 

segment while also correcting abnormalities. As a result, we strongly recommend that the fractured 

vertebra be fixed when transpedicular screw repair of dorso-lumbar spine fractures is performed.” 
 

CONCLUSION 

In our study, Trans-pedicular screw fixation including the fractured vertebrae gave excellent 

radiological and clinical outcome. It improved the biomechanical stability by giving extra pedicle for 

fixation which shorten the fixation segment and also helped in reduction and deformity correction. 

We therefore strongly recommend fixation of the fractured vertebra in trans-pedicular screw fixation 

of dorso-lumbar spine fractures.” 
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