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Introduction

The overall global incidence of traumatic spinal injury was 10.5 
cases per 100,000 persons, resulting in an estimated 768,473 new 
cases of traumatic spinal injury annually worldwide; almost 48.8% 
of patients with traumatic spinal trauma required surgery [1]. Burst 
fractures of the thoracolumbar spine account for approximately 
50 % of all major thoracolumbar injurie [2]. Traumatic 
thoracolumbar fractures are associated with increased mortality, 
major morbidity, and cost for hospital care. To date, the modified 
“AOSpine Thoracolumbar Spine Injury Classification System” is 
widely implemented in clinical practice. The updated AOSpine 
Thoracolumbar Spine Injury Classification System is hierarchical 
classification of thoracolumbar fractures, which is based on the 
morphology of the fractured vertebra with the most clinically 
relevant treatment algorithms [3]. According to the AOSpine 
classification, the A3 type represents an incomplete burst fracture 
with involvement of the posterior wall but only one endplate, while 
the A4 fracture, a complete burst fracture, is characterized by an 
involvement of the posterior wall and both endplates [4].

Despite achievements advances in technology and surgical 
technique in spine surgery, some treatment aspects of patients 
with thoracolumbar burst fractures remains unsolved. There is 
still conflicting evidence regarding non-surgical versus surgical 
treatment outcomes of thoracolumbar burst fractures without 
neurological deficit. In 2017, Rometsch et al. [6] conducted 
the systematic literature review and meta-analysis, which was 
compared operative versus non-operative treatment for the 
AOSpine type A3 & A4 thoracolumbar burst fractures (T10-L3) 
in patients without neurological deficit. The results of this study 
revealed that there are no differences in disability or pain outcomes 
between operative and non-operative treatment of AOSpine A3 &  
A4 thoracolumbar burst fractures in neurologically intact patients, 
however authors of this study reported that it was not possible 
to evaluate the radiological outcomes due to the lack of uniform 
between analyzed articles [5]. Radchenko et al. [6] 2018 conducted 
retrospective study which was compared radiological and clinical 
outcomes of patients with thoracolumbar burst fractures without 
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Abstract

The incidence of thoracolumbar fracture has increased globally, most of these fractures occur at the thoracolumbar junction (Th11-L2). The 
traumatic thoracolumbar burst fractures of the spine represent 50% of all thoracolumbar injuries, they associated with increased mortality, major 
morbidity, and cost for hospital care. To date, the AOSpine thoracolumbar spine injury severity system is widely adopted to the clinical practice; 
according to this classification the burst fractures are categorized to the incomplete burst fractures- AOSpine type A3, whereas the complete burst 
fractures- AOSpine type A4. To date, in management of thoracolumbar fractures remains a several controversial challenges. Therefore, the aim 
of this review to consider some recent publications to analyze the pros and cons of up-to-dated surgical approaches and techniques, which are 
implemented for the treatment of thoracolumbar burst fractures.
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neurological deficiency, who underwent surgery or received 
conservative treatment. This study demonstrated that conservative 
and surgical (posterior short segment fixation PSSF-1 level above 
and 1 below) treatment modalities can provide satisfactory clinical 
results, however radiological outcomes showed advantages of the 
PSSF [6]. Thus, the conservative treatment using orthosis maybe 
be recommended for stable burst fractures, but the operative 
treatment is required for unstable burst fractures.

The privileges of surgical management have been comprised 
immediate stability, correction of the deformity, earlier ambulation, 
and less reliance on orthotic containment. Surgical treatment 
modalities to the management of thoracolumbar fractures include 
anterior decompression and fusion, posterior instrumentation 
with or without decompression, and combined anterior-posterior 
approach; all those methods can perform by standard open or 
minimally invasive surgical procedures. However, which of surgical 
approach and technique with the minimal risk of complications for 
patients with thoracolumbar burst fractures is still controversial 
issue. In 2019, Tan et al published results of the systematic reviews 
and meta-analyses, which was evaluated the differences between 
anterior and posterior approaches for the treatment AOSpine 
A3 & A4 thoracolumbar burst fractures. The results of this study 
demonstrated that neurological, radiological and functional 
outcomes were no different between the two approaches, however 
the length of hospital stay, and estimated blood loss were higher in 
the anterior approach [7]. Accordingly, the posterior approach is 

more preferable for the treatment AOSpine A3 & A4 thoracolumbar 
burst fractures.

Another controversial challenge is determination the level of 
instrumentation for the treatment AO Type A3 & A4 thoracolumbar 
burst fractures: short -segment or long-segment pedicle 
instrumentation is more effective method. In 2019, Joaquim et al 
was performed a systematic literature of biomechanical studies 
comparing biomechanical differences between techniques of 
spine reconstructions. This result of this analysis concluded 
that SSPFI (SSPFI—1 level above and 1 below with screws at the 
fracture level) had similar results than LSPF considering clinical 
and radiological outcomes. However, SSPFI had the advantages 
of sparing 2 or more vertebral motion segments, additionally, the 
costs of the implants in LSPF are obviously higher than in SSPFI 
[8]. Furthermore, Ren et al .2017 conducted a retrospective study, 
which was assessed whether SSPFI is better than SSPF for the 
treatment thoracolumbar fractures, the inclusion criteria were a 
single-segment thoracolumbar fracture, no neurological defect 
and operative decompression, treatment by SSPF / SSPFI without 
fusion. The results demonstrated that pedicle fixation of the 
fractured vertebra did not obtain better recovery of anterior or 
posterior vertebral heights nor did it improve anterior wedge angle 
restoration. There was no significant difference between the two 
surgical groups (SSPF and SSPFI) regarding the incidence of broken 
screws [9]. The example of the SSPF for treatment thoracolumbar 
burst fracture (Figure 1).

Figure 1: Postoperative   radiological images of 25 -year-old male patient with L2 complete thoracolumbar burst fracture, who underwent short-
segment posterior fixation (SSPF).

Due to the development of instruments, strength of the screws 
is improved and the use of SSPFI or SSPF has one of alternative 
procedure for the treatment thoracolumbar fractures, those 
surgical modalities avoiding unnecessary fusion in mobile healthy 
spinal segment, sparing 2 or more vertebral motion segments, 

decreases surgical time and blood loss, and it is less invasive then 
long-segment pedicle instrumentation. However, correction loss 
after implant removal is associated with a high compromised canal 
ratio before surgery and a large preoperative kyphotic angle [10].
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