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ABSTRACT 

Background: Almost 90% of all spinal fractures occur in thethoracolumbar region, and burst 

fractures composeapproximately 10% to 20% of such injuries. Anterior decompression and 

reconstructionsupplemented with instrumentation was superior toposterior pedicle screw 

instrumentation for the highlyunstable burst fracture. Aim of this study:Toassess the results of direct 

decompression and anterior fixation with bone graft in treatment of acute thoracolumbar burst 

fractures. Subjects and methods:Nineteen patients with unstable thoracolumbar burstfractures scored 

6 or more (with Load Sharing Classification) were included in thestudyfrom 2011 to 2013 at Al-Azhar 

University Hospitals (Damietta and El Zahraa).The patients were treated by direct decompression and 

stabilization of their fractures by anterior fixation with bone graft. Average follow-up for those patients 

was 30 months. Results:All patients in this study achieved solid fusion, withsignificant neurological 

improvement. The complications of operation were less. Complications ofhaemopneumothorax, 

abdominal distension, and constipation were less. Conclusion:Anterior approach with direct 

decompression and reconstruction ofspine are sufficient for surgical treatment of thoracolumbarburst 

fractures. 
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INTRODUCTION 

Burst fractures of the spine occur most 

frequentlyat the thoracic lumbar 

junction(Bensch et al., 2006 and Erturer et al., 

2005). The absence of ribs, transition from 

kyphotic to lordotic, and sagittally orientedfacet 

joints make the thoracolumbar region more 

voluntary to injury(Holmes et al., 2001 and 

Falavigna et al 2007).In patients with 

neurologic deficits, 70%to 80% of them are 

neurologically incomplete injured(Mohanty et 

al., 2008 and Pickett et al., 2006).Thegoals of 

treatment are restoration of stability and 

alignment of the spine and decompression of 

neural elements(Dai et al., 2009 and Wang et 

al., 2006).Management of burst fracture 

associated with neurological deficithas been 

controversial. The question as to how 

thesefractures should be approached and 

stabilized (anteriorly,posteriorly, or combined 

anteroposteriorly), has been thesubject of debate 

for a long time. More recently, despitethe 

controversies in the clinical decision making, it 

was believed that anterior decompression and 

reconstructionsupplemented with 

instrumentation was superior toposterior pedicle 

screw instrumentation for the highlyunstable 

burst fracture(Wood et al., 2005, Sasso et al., 

2005 andCarl et al., 1997). 

The objective of this study was to 

demonstrate the clinical outcome of a groupof 

selected patients with thoracolumbarburst 

fractures, who were treatedwith anterior 

decompression, fixation and fusion. 

MATERIALS AND METHODS 

From January 2011 up to October 2013, 

19 patients (15 male and 4 female) whose mean 

age was 42 years (range, 24 to 60 years) were 

identified whoconsecutively underwentdirect 

decompression and stabilization of their 

fractures by anterior fixation with autogenous 

iliac crest bone graftsat Al-Azhar University 

Hospitals (Damietta and El Zahraa).Informed 

written consent was obtained from each patient 

andhis or her family. The patients were 

classified according to the Load Sharing 

Classification and they scored 6 and above 

(Table 1). 

Table 1: Classification of the patients 

according toMc Cormack load sharing 

classification (L.S.C.) (McCormack et al., 

1994). 
Patient 

Number 
Comminution Displacement 

Kyphosis 

correction 
Total 

1 2 3 2 7 

2 3 3 1 7 

3 3 2 1 6 

4 3 3 1 7 

5 2 3 1 6 

6 3 3 1 7 

7 3 2 2 7 

8 2 2 2 6 

9 3 2 2 7 

10 3 3 1 7 

11 2 3 2 7 

12 3 3 1 7 

13 2 2 2 6 

14 2 3 1 6 

15 3 3 1 7 
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16 3 2 2 7 

17 3 3 2 8 

18 3 2 3 8 

19 2 3 2 7 

 Neurological assessments were performed 

using the Frankelgradingsystem and they were 

as shown (Table 2): 

Table 2: Neurological assessments 

Patient Number Level of 

injury 

Frankel level 

(pre-op) 
Load sharing 

score 

1 L1 D 7 

2 L3 B 7 

3 L2 E 6 

4 L2 E 7 

5 L3 C 6 

6 L1 C 7 

7 L1 E 7 

8 L3 E 6 

9 L1 E 7 

10 L2 E 7 

11 L3 D 7 

12 T12 D 7 

13 L2 A 6 

14 L1 E 6 

15 T12 A 7 

16 L1 E 7 

17 L1 A 8 

18 L2 E 8 

19 T12 D 7 

The exclusion criteria were: 

pathologicfractures, infections, and congenital 

malformations. They all sustained anacute 

single level thoracolumbar burst fracture 

betweenT12 to L3(Table 3). 

Table3:Level of injury. 

Level of fracture No. of patients 

T12 Three 

L1 Six 

L2 Five 

L3 Five 

Preoperative Management: 

After an accurate clinical examination, 

neurological grading, and radiographic 

investigations were done; the patient was then 

placed on a firm mattress. Patients with spinal 

trauma have an increased risk of 

thromboembolic complications. They were 

given low molecular weight heparin in a 

prophylactic dose. Catheterization was 

used.Systemic corticosteroids were given in 

patients with neurological deficits in the form of 

methylprednisolone as an intravenous bolus of 

30 mg/kg over 45 min, followed by continuous 

intravenous infusion of methylprednisolone at a 

dose of 5.4 mg/kg per hour for the next 23 

h.Broad spectrum antibiotics (3
rd

 generation 

cephalosporin) were administered before 

surgery. 

Operative Procedure: 

 General anesthesia with hypotensive 

technique was given to decrease the blood loss 

intraoperatively, and to facilitate hemostasis. 

The thoracoabdominal approach was used for 

fractures from T10 to L2, and the 

retroperitoneal approach for L3 fractures.The 

patient was placed in the right lateral decubitus 

position, resting slightly backward on a kidney 

rest or sandbag. The entire left side was prepped 

and draped from axilla to hip including the iliac 

crest (Fig. 1) 

 

Figure (1): Patient positioning 

 For the thoracoabdominal approach, an 

incision was made over the tenth or eleventh rib 

from the posterior axillary line extending 

anteriorly and inferiorly to the lateral margin of 

the rectus sheath.The cartilaginous tip of the rib 

was incised sharply and the rib exposed 

extrapleurally by the use of rib elevators. The 

rib wasosteotomized as far posteriorly as 

possible, at least as far as the costotransverse 

junction.The diaphragm was then incised.The 

retroperitoneumwas stripped from the 

undersurface of the diaphragm back to the crura. 

Anteriorly, the peritoneum was separated from 

the retroperitoneum by blunt dissection from the 

anterior abdominal wall as far forward as the 

rectus sheath. The crura of the diaphragm 

weretaken down and tagged, leaving a small 

peripheral portion on the spine for reattachment. 

This exposed the vertebral bodies from T10 to 

L2. For the retroperitoneal approach, incision 

extending down from the posterior half of the 

12th rib toward the rectus abdominis muscle and 
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stopping at its lateral border was used. The three 

muscles of the abdominal wall were divided in 

line with the skin incision. The periosteum of 

the twelfth rib was incised and the rib 

wasremoved as far back as the transverse 

process of the associated vertebra.By blunt 

dissection the interval between the 

retroperitoneum and the diaphragm was opened, 

and the peritoneal contents were retracted 

anteriorly.The diaphragm was not incised. At 

the anterior border of the psoas muscle, the 

segmental vessels were located traversing the 

waist of the vertebral bodies; they were ligated 

using right.This freed up the aorta and vena 

cava or their iliac branches, which were 

retracted anteriorly toward the opposite side. 

Fracture Debridement and Canal 

Decompression:  
 The lateral aspect of the fractured vertebral 

body on the side of exposure was removed 

under direct vision, but the anterior and 

contralateral cortex should not be routinely 

removed as these cortical pieces will provide a 

bed for graft incorporation and may help to 

prevent graft migration or loosening. As the 

depth of decompression reached the base of the 

pedicle, care was taken not to damage the dural 

sac. The posterior aspect of the vertebral body 

was drilled out using a cutting or diamond 

burr.Debridement was performed from and 

including the disc above the fracture to the disc 

below.The endplates of the adjacent vertebrae 

were not damaged, as they will provide support 

for the cortical bone graft.After the 

decompression was completed, bone graft was 

obtained. Autograft was taken from the 

ipsilateral iliac crest through a separate 

incision.After the graft was obtained, craters 

were fashioned in the mid portions of the 

adjacent intact end plates with the cutting burr. 

The operating table was then flexed as much as 

possible to provide distraction across the area to 

be fused.The graft was fashioned with pegs in 

the ends, which were placed into the craters in 

the endplates. Sometimes, the graft was 

impacted posteriorly using the bone impactors. 

The distraction was removed and the table 

placed back in the neutral position. This locked 

the graft in place. The internal fixation devices 

were applied. 

Postoperative Care: 

A large drain was placed deep in the 

wound and was removed when the drainage was 

less than 50 cc during a 24-hour period or after 

4 days from surgery usually 48 - 72 hours after 

surgery.All patients were neurologically tested 

before leaving the operating room. Patients were 

kept flat for a period of 24 hours after surgery 

with close observation to vital signs and 

drain.Post-operative intravenous antibiotics (3
rd

 

generation cephalosporin) were continued for 3 

days then shifted to oral antibiotics (2
nd

 

generation quinolones) for another one week. 

All patients were custom fitted for a 

thoracolumbosacralorthosis immediately after 

surgery. Patients were discharged from the 

hospital when they were safely and 

independently ambulatory.All patients were 

instructed to wear their brace at all times for 3 

months after surgery and then to gradually 

discontinue wearing it for the next 3 

months.Patients were examined after discharge 

from the hospital at l months, 2 months, 3 

months, 6 months and each 3 months after 

that.A comparative radiographic analysis was 

performed using preoperative, postoperative 

follow up radiographs (Fig. 2). 

 

 

A 

B 

C 
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Figure (2): Male patient 22 years old had 

RTA with L.S.C 7. Figure (1-A): Plain X-ray 

lateral view with fracture L1. Figure (1-B): 

C.T. axial view. Figure (1-C): Cross-sectional 

C.T.Figure (1-D) and (1-E): Immediate post-

operative anteroposterior and lateral views 

treated with corbectomy L1 and fixation with 

z-plate system.Figure (1-F) and (1-G): 18 

months postoperative X- rays. 

RESULTS 

Nineteen patientswith L.S score 6, and 7 

were treated using anterior approach and 

anterior fixation. Anterior fixation was done 

with Z plate system in 11 patients, low profile 

plate in six patients and plate &cage in one 

patient.There was no implant failure.The 

patients were assessed during follow up 

examination by the following points: 

Back pain:Evaluation of the patients according 

to Denis’ pain scale (Denis 1984): 

-  15    patients (78.9 %) were …… (P1). 

-  3      patients (15.8 %) were …… (P2). 

-  1      patient (5.3 %) was……..  (P3). 

- No    patients (0 %) were ………. (P4). 

- No    patients (0 %) were ………. (P5).  

Neurological assessment: The neurologic 

recovery was evaluated by modified Frankel 

grading system(Frankel et al.,1969): 

9 patients (47.4 %) with Frankel (E) remained 

the same with no deterioration. 

4 patients (21 %) with Frankel (D) improved to 

Frankel E. 

2 patients (10.5   %) with Frankel (C) improved 

to Frankel E.  

1 patient (5.3 %) with Frankel (B) improved to 

Frankel C. 

3 patients (15.8 %) with Frankel (A)improved to 

Frankel C. 

Vertebral kyphosis:The mean vertebral 

kyphosis preoperatively was 10.39° ranging 

from (10° to 35°), while the mean vertebral 

kyphosis postoperatively was 6.82° ranging 

from (5° to 20°), and the mean vertebral 

kyphosis at the last follow-up was 7.57° ranging 

from (1° to 24°).  This results in a mean gain in reduction of 3.57° and a mean loss at follow-up of 0.75°. 

Complications: 

 Superficial wound infection: Two patients 

developed superficial wound infection. They 

were treated by local and systemic antibiotics, 

daily dressing of the wound, and turning of 

the patient. All these infections subsided 

completely. 

 Deep wound infection:  One patient 

developed deep wound infection. Sinogram 

was done, it showed sinus in the 

retroperitoneal space, not reaching the 

fracture site. The patient was treated by 

debridement, excision of the sinus, culture 

and sensitivity and parenteral antibiotics for 3 

weeks, daily dressing of the wound, high 

protein diet and the patient was cured without 

neither residual nor loosing of the 

instrumentation. 

 Postoperative atelectasis: One patient develop 

postoperative atelectasis, in the right 

(contralateral) lung, which was downside, 

resulting from surgical positioning, the 

patient was treated by semi sitting position, 

chest exercises, broad spectrum antibiotics 

and early mobilization as soon as general 

condition improved.   

 Urinary tract infection: Three patients 

developed urinary tract infection, one of them 

had Frankel A and the others had Frankel C 

grading. They were treated by frequent 

D E 

F G 
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change of the urethral catheter, antibiotics 

and urinary antiseptics. 

 There was no neurological deterioration. 

 No vascular complication. 

DISCUSSION 

 We used the Load Sharing Classification as 

our principal way to classify fractures since it 

leads, more directly than the other 

classifications, to modern surgical treatment. 

Dai and Jin in 2005 haddemonstrated the high 

inter and intra-observer reliability of the 

classification.AOSpine Thoracolumbar Spine 

Injury classification system represents a 

carefully developed, simple but comprehensive 

scheme, which simultaneously considers the 

inherent variability of spinal column injuries, all 

major modes of failure and clinical features 

such as neurological status that are critical to 

deter-mining the need for surgery (Alexander et 

al., 2013). 

 In the treatment of patients with neurologic 

complications due to thoracolumbar fractures, 

the need of spinal canal decompression remains 

controversial.  The indication for spinal canal 

decompression is the presence of significant 

neurologic deficit with evidence of canal 

compromise by bony or disc material.  Spinal 

cord compression in thoracolumbar fractures is 

located anteriorly in the spinal canal(Kaneda 

1991).Fractures with Load-Sharing 

classification scores of 6, 7 or 8- the more 

comminuted injuriesmust be reconstructed using 

short segment anterior strut grafting and anterior 

instrumentation when the patient is suitable for 

short segment reconstruction(McCormack et 

al., 1994 and Parker et al., 2000). 

 Anteriorinstrumentation provides direct 

decompression, sufficient kyphosis reduction, 

and reliable stability for the reconstructionof 

burst fractured thoracolumbar 

vertebra(Ghanayem and Zdeblick 

1997).Systematic review reveals anterior 

decompression andfixation are usually indicated 

for more severely injured patients with large 

kyphosis angles after fracture(Verlaan et al., 

2004).The anterior approach using the titanium 

mesh cage filled with the 

autogenouscancellousbone of the vertebral body 

for the treatment of unstableburst fractures did 

not demonstrate better radiographicresults 

compared with the group that used the tricortical 

iliac bone(Chang-Nam Kang et al., 2013). 

 Thoracolumbar burst fractures in patients 

with neurologic deficitscan be decompressed 

and stabilized with anterior single segmental 

decompression and fixation technique. The 

dissection of the posterior and superior part of 

the fractured vertebral column may fully 

decompress the vertebral canal and maximally 

maintain the injured vertebral body at the same 

time (Rui Shi et al., 2011).Anterior corpectomy 

and stability reconstruction with titanic 

meshautograftand Z-plate fixation at same time 

in one incision is an effective technique for 

unstable thoracolumbar burst fracturewith and 

without neurologic deficit(Jian-GuangXu et al., 

2011).The long-term results of short segmental 

fixation with and without fusion for burst 

fractures of the thoracolumbar and lumbar spine 

were comparable. Regional segmental motion 

could be preserved without fusion, and bone 

graft donor site complications could be 

eliminated(Po-Hsin Chou et al., 2014). 

 Regarding the neurologic status, 10 out of 

19 patients who had preoperative neurologic 

deficit, showed improvement at least one rank 

by the Frankel grading system through their 

follow-up period in our study.Treatment of 

thoracolumbar burst fractures with anterior 

corpectomy and Z-Plate 

fixationdemonstratesreliable neurologic 

improvement of at least one Frankel grade in 

patients with incomplete neurologic 

deficit(McDonough et al., 2004).Anterior 

thoracolumbar decompression and fusion 

secured with an anterior mesh cage and 

instrumentation in thoracolumbar burst fractures 

provided excellent immediate reduction of 

posttraumatic local kyphosis.There was no 

neurological deterioration in the patients with 

incomplete neurological deficit (Bassam Zahra 

et al., 2012). 

CONCLUSION 
Anterior surgical decompression and 

stabilization in thoracolumbar fractures allow 

direct access and good canal clearance as well 

as good support of the anterior column. 
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