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INTRODUCTION 

Burst fractures are compression failure of the anterior and 

middle column of the spine in which the vertebral body 

fragments are retropulsed into the spinal canal causing 

neurological complications. They result from severe 

compressive axial loading of the spine.1 These fractures 

comprise 10% to 20% of all spine injuries at the 

thoracolumbar junction of the spine.2 The management of 

these fractures has been the subject of controversy. The 

goal of surgical treatment for burst fractures include 

decompression of the neural canal to facilitate 

neurological recovery, correction of spinal deformity, 

fusion with rigid stabilization for early mobilization and 

maintenance of anatomic alignment. However, the 

selection of the approach for decompression and 

stabilization of fracture is controversial and can be 

carried out via an anterior, posterior, or combined 

anterior- posterior approach.3,4 

In unstable thoracolumbar fractures with McCormack 

score more than 6, anterior column reconstruction should 

be done.5 In case posterior stabilization is contemplated, 

the short segment is likely to fail. Hence the posterior 
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instrumentation should span 2-3 levels. However, the use 

of both approaches on an already traumatized patient may 

significantly increase morbidity. The purpose of our 

study was to describe the outcome of stabilization of all 

three columns through a single posterior approach and 

weigh the advantages and disadvantages of this approach. 

METHODS 

This prospective study was conducted in Lok Nayak 

Hospital, Delhi, India from May 2011 to April 2015. Ten 

patients with acute unstable burst fractures at 

thoracolumbar junction (T-11 to L-3) with partial or 

complete neurological deficit in the age group of 18-50 

years with McCormack’s score six or more and 

thoracolumbar injury severity score (TLISS) five or more 

were included in this study.6 Major fractures or limb 

injuries which are likely to impair mobilization of the 

patient, injury involving other major organ systems, 

pathological or osteoporotic fractures, history of previous 

spine surgery, and patients with bed sores were excluded 

from the study. 

Neurological status was assessed in all patients using 

American Spinal Injury Association scale (ASIA). 

Functional status was assessed by Japanese Orthopaedic 

Association score (JOA score). Pain was measured 

according to visual analogue scale (VAS). The angle of 

kyphotic deformity of fractured segment was measured 

on plain radiograph lateral view of spine as the angle 

between superior endplate of vertebral body above the 

affected level and inferior endplate of vertebral body 

below the affected level (Figure 1). Pre-operative CT 

scans (Figure 2) and MRI dorsolumbar spine was done of 

all the patients (Figure 3). McCormack’s score and 

TLISS score was calculated of all the patients. 

Surgical technique 

The anaesthetized patient was placed on a radiolucent 

table in prone position. A midline longitudinal skin 

incision was used. Para spinal muscles were retracted to 

expose the spinous processes, lamina, facets of fractured 

vertebra and of the adjoining one level cephalad and one 

level caudal vertebra. Pedicle screws each were placed on 

each side at one level cephalad and one level caudal to 

the fractured vertebra using the free hand technique.7 

A temporary rod was fixed to the pedicle screws on the 

contralateral side of the area being exposed during 

decompression. Spinous process and laminae of the 

affected level, the inferior part of the cephalad lamina and 

the superior facet were removed. The bone removed was 

saved to be used as bone graft. The ligamentum flavum 

and the epidural fat were removed to expose the dura. 

After gentle retraction of the dura and the nerve roots, the 

interbody graft was placed either alone or within a cage. 

The graft or cage was longitudinally aligned and set 

parallel to the axis of the spinal column in the centre of 

the fractured vertebral body using an impactor, guided by 

intraoperative fluoroscopy. The temporary rods were 

replaced by the final rods over the pedicle screws on both 

sides. The bone already saved while doing laminectomy 

was broken into small fragments and was filled in a 2 ml 

syringe with its front end removed (Figure 4) and this 

graft was placed over roughened cortical bone of lamina 

(Figure 5). The surgical wound was sutured in layers over 

a suction drain followed by antiseptic dressing. 

Post-operative regime 

Turning in bed was done in the post-operative period 

every two hourly and the patient was encouraged to turn 

actively from second post-operative day. The patient was 

made to sit up with a brace and mobilized on a wheel 

chair on the second postoperative day. Post-operative 

radiograph was done on second post-operative day 

(Figure 6). The suction drain was removed after 48 hours 

and the sutures were removed at two weeks. Neurological 

charting, JOA score, VAS score and kyphotic angle were 

measured in all the patients at day 2, 2 weeks, 6 weeks, 3 

months, 6 months, 12 months and 24 months post-

operatively. In few selected patients, CT scan was done 

to see the intervertebral body fusion. 

Statistical analysis 

Differences in clinicoradiological findings between 

preoperative, postoperative and at final followup were 

analyzed using paired t tests and repeated analysis of 

variance. The level of significance was set at 95%. 

RESULTS 

In this study, the age of the patients ranged from 18 to 35 

years with mean age of 27 years of which seven were 

male and three were female as shown in Figure 1 and 2. 
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Figure 1: Bar graph showing the age distribution of 

patients. 

Eight patients sustained fractures due to fall from height. 

One had history of fall of heavy object on the back, and 

one had history of fall from stairs. Most of the patients 

who sustained burst fracture were manual labourers, two 

were students, two were housewives, one was a farmer 

and one was a skilled worker. 

Age group 
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Figure 2: Pie graph showing gender distribution of 

patients. 

The most common site of fracture was T-12 vertebra and 

majority of the injuries were at the thoracolumbar 

junction T-12 -L1. The mean McCormack score was 6.6 

with range from 6 to 9. The mean TLISS score was 6.6 

with range from 5 to 9. 

The mean pre-operative haemoglobin level was 11.9 g%. 

The range was from 9.9 to 14.4 g%. The mean blood loss 

during surgery was 1885 ml. The range was from 1000 to 

3000 ml. The mean requirement of blood transfusion was 

1.7 units of whole blood. The range was from 1 to 4 

units. 

There was transection of cord in two patients while 

significant cord compression was found in one patient. 

Dural tear was found in three patients which was due to 

retropulsed fracture fragments and none were iatrogenic. 

Ligamentum flavum was found adhered to the dura in 

two patients. Pulsatile dura was found in two patients. 

One patient had surgical site infection and implant failure 

for which pedicle screws were removed. One patient had 

infection without loosening of implant. One patient had 

disengagement of rod from one of the pedicle screw for 

which rod was removed. 

The mean duration of surgery was 282 minutes. The 

range is from 210-360 minutes. 

Four cases were in ASIA grade A and remained in A 

after 24 months of follow up. One patient was in grade C 

and remained C after 24 months of surgery. Two patients 

improved from A to C. Two patients improved from C to 

D and one from B to C. There was no neurological 

deterioration in this study. There was improvement in 

neurological status in five patients. Five patients with 

neurologic deficit recovered an average of 1.40 grades at 

last 24 months’ follow-up. 

The mean pre-operative JOA score was -0.6 ranged from 

-4 to 10. The mean post-operative JOA score at 6 weeks 

was 11.2 ranged from 3 to 22. The mean post-operative 

JOA score at 24 months was 11 ranged from 3 to 20. The 

outcome of JOA score is shown in Figure 3. The 

improvement in JOA scores in patients of our study was 

statistically significant as shown by p value of 0.0001 

calculated by Friedman test. 

 

Figure 3: Bar graph showing the outcome of patients 

in terms of JOA score. 

The mean pre-operative kyphotic angle was 19 degrees. 

The range was from 8 to 30 degrees. The mean post-

operative kyphotic angle -0.6 degrees after surgery, the 

range was from -18 to +10 degrees. The mean kyphotic 

angle at 24 months was 7.7 degrees with the range from -

18 to + 46 degree as shown in Figure 4. 

 

Figure 4: Bar graph showing the outcome in terms of 

Kyphosis angle. 
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Figure 5: Bar graph showing the outcome in terms of 

VAS score. 
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The mean pre-operative visual analogue score was 6.1. 

The range was from 2 to 9. The mean post-operative 

VAS score was 3.8 after 2 weeks of surgery. The range 

was from 1 to 6. The mean post-operative VAS score at 

24 months was 1.7 as shown in Figure 5. The range was 

from 0 to 6. This change in VAS score at final follow up 

was statistically significant as shown by Wilcoxon 

Signed Ranks test which showed a two tailed p value of 

0.0001. 

DISCUSSION 

Thoracolumbar burst fractures represent 10% to 20% of 

all spine injuries at thoracolumbar region.1,2 The optimal 

treatment strategy for the thoracolumbar junction 

fractures is a controversial subject and still under debate. 

Patients with burst fracture of the thoracolumbar spine 

require surgery to relieve pain, decompress the canal to 

address neurologic deficits, stabilize the spine for early 

mobilization and to correct the anatomic alignment. The 

pedicle offers a strong point of attachment of the 

posterior elements to the vertebral body and pedicle 

screw instrumentation has revolutionized spine surgery.8,9 

Pedicle screw fixation is considered biomechanically 

superior to other stabilization constructs and is 

exceptionally rigid.10 Pedicle screw fixation is a 

commonly used procedure for correcting deformity and 

stabilizing the spine until bony fusion occurs. 

The selection of approach for treating these fractures has 

long been debated. The required steps can be carried out 

by either the anterior, posterior, or combined anterior-

posterior approach. 

Posterior instrumentation with pedicle screws has 

revolutionised the spine surgeries as it is superior to other 

posterior fixation system. The advantages are safe 

exploration of the surgical site with no injury to the 

pulmonary, visceral, and vascular structures. The 

posterior approach has also the advantage of better 

alignment correction. Pedicle screws provide rigid 

fixation along all 3 columns of the spine and a 

combination of forces (distraction, compression, or 

rotation) can be applied to the spinal segments. Thus, 

pedicle screw fixation improves the ability to correct a 

spinal deformity.11,12 The posterior approach gives a clear 

view of the neural structures which allows the removal of 

all dangerous structures compressing the neural elements. 

Using the posterior approach, the processes, such as 

decompression, correction of alignment, and posterior 

stabilization can be performed safely under direct vision. 

Furthermore, dural tears occur frequently in fractures 

with posterior element fractures which can be repaired 

using the posterior approach.13 The posterior approach 

involves shorter duration of surgery, decreased blood 

loss, and outcomes are similar to those of anterior 

surgery.14 The major disadvantage of posterior 

instrumentation alone is inability to reconstitute anterior 

column support and is somewhat weaker in compression 

than anterior instrumentation. This has led to a higher 

incidence of progressive kyphosis and implant failure 

while managing highly comminuted fractures. 

 

Figure 6: Preoperative radiograph anteroposterior 

and lateral view of thoracolumbar spine showing 

burst fracture of T 12 vertebra. 

 

Figure 7: Preoperative CT scan axial and sagittal view 

showing the burst fracture and the retopulsion of 

fragments into the spinal canal. 

 

Figure 8: MRI sagittal view of thoracolumbar spine 

showing burst fracture of T 12 vertebra with spinal 

cord compression. 
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Figure 9: Syringe filled with morcelized bone graft. 

 

Figure 10: Morcelized bone graft being introduced 

through syringe before final rod placement. 

 

Figure 11: Postoperative radiograph anteroposterior 

and lateral view of thoracolumbar spine showing the 

pedicle screws and cage in place with correction of 

alignment. 

Anterior approach provides direct visualization of the 

dural sac and is the most reliable method of 

decompression of spinal canal. Although the literature 

suggest that the neurological improvement is greater with 

anterior decompression as compared to posterior 

decompression, no prospective randomized study is 

available to demonstrate this difference. Bradford and 

McBride found in their study that the recovery of bowel 

and bladder paralysis occurred more frequently with 

anterior decompression than with posterior 

decompression (69% vs. 33%, respectively). Another 

advantage of an anterior approach is restoration of 

anterior column support. According to Mc Cormack's 

load sharing classification; severely comminuted unstable 

fracture patterns are more prone to implant failure with 

posterior fixation alone. Reconstruction of the anterior 

column provides greater mechanical stability and helps 

prevent late collapse in unstable comminuted burst 

fractures than posterior constructs alone.15,16 However, 

anterior approach is not preferred by the average 

orthopaedic surgeon due to the extensive dissection 

required in the thoracolumbar area. Since the posterior 

approach is familiar to all orthopaedic surgeons, this 

approach can be extended to perform the required 

anterior decompression thereby resulting in global 

decompression of the dura and the anterior column 

reconstruction through this approach can augment the 

posterior pedicle screw instrumentation preventing its 

failure. 

In cases of severely unstable burst fractures, anterior 

column reconstruction is necessary. High failure rates 

with short posterior construct prompted McCormack et al 

to devise a new classification named as the “Load 

Sharing Classification” in order to predict the failure of 

short segment fixation.5 McCormack et al concluded that 

the injuries with load sharing score greater than 6 must be 

treated with the anterior column reconstruction along 

with posterior fixation. 

Multi-segmental fixation can achieve firmer fixation, but 

may result in stiffness and leads to early degenerative 

changes in the adjacent regions. The main advantages of 

the short-segment fixation through posterior approach are 

preservation of the motion segment, but a major 

disadvantage is the difficulty in restoring the anterior 

column. Failure to restore the anterior column support 

can lead to secondary kyphosis, instability, pain, and late 

onset neurological deficit. 

Titanium mesh cages filled with bone graft provides 

anterior reconstruction after corpectomy in spine. The 

hollow cylindrical mesh structure of the cage can 

adequately recreate the size of vertebra bodies.17,18 The 

use of cages in the present series for anterior 

reconstruction, stabilization, and fusion combined with 

posterior transpedicular fixation, was done and the results 

were good.  

In our study the complications were infection and implant 

failure. Surgical site infection occurred in two patients. 

Both the patients were young and non-diabetic with no 

focus of infection at remote sites in the pre-operative 

period. Both the infections had resolved with no 

recurrence at the latest follow-up at 24 months. Both of 

these infected cases showed improvement in the 

neurological deficit. Both improved from ASIA grade C 

to grade D, and were able to walk with support. 
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The risk of infection in spine surgeries is less common 

after anterior spinal fusion and is not greater for a 

combined anterior-posterior fusion than for a posterior 

fusion alone.19 Risk factors include advanced age, 

prolonged hospital stay, obesity, diabetes, 

immunosuppression, and infection at remote sites. 

Operative factors include prolonged surgery (more than 

five hours), high volume of personnel moving through 

the operating room, and instrumentation.20 Posterior 

spinal surgery has higher infection rates than anterior 

spinal surgery. This is due to devascularization of 

paraspinal muscles produced by extensive muscle 

dissection required to expose the posterior elements. Use 

of large retractors for a long time may also induce 

paraspinal muscle ischemia. The large incisions required 

for surgery also produce large dead spaces where 

hematomas can occur that carry risk of infection.21 

Two patients had construct failures. Both the patients 

presented with persistent pain. On serial x-rays, there was 

progressive spinal deformity with loss of kyphotic 

correction and implant failures. One was in the form of 

disengagement of the connecting rod from the superior 

pedicle screw of one side, because of the defect in the 

threads of the inner locking screw. The load sharing score 

was 6. The kyphotic angle increased from -2 degrees to + 

14 degrees 6 weeks after the surgery for which rod was 

removed and intra operatively, it was found that the bony 

fusion had been achieved. 

In the second patient, there was surgical site infection 

which subsequently developed a progressive kyphosis 

with pedicle screw construct failure. The kyphotic angle 

increased from -12 to +24 degrees 3 months after the 

surgery, for which the pedicle screws were removed and 

the cage was left in situ. 

CONCLUSION 

The familiar posterior approach is a safe and reliable 

surgical approach for reconstruction of all the columns of 

spine. It has the advantage of doing anterior 

decompression and reconstruction with posterior 

instrumentation in single stage, reducing the operative 

time and blood loss. It reduces the morbidity of anterior 

approach (isolated or two staged) in the hands of an 

average orthopaedic surgeon. 
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