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Abstract
Thoracolumbar fracture-dislocations usually cause complete neurological dysfunction under the level of trauma. 

However, a few patients may not have neurological deficits. It’s thought to be responsible for the mechanism of 
spinal trauma. Aim of surgical treatment is to restore biomechanical stability. In this study we present three traumatic 
thoracolumbar fracture and lateral dislocation cases without neurological deficit. Both cases had a grade E according to 
Frankel scale and got 6 points according to Thoracolumbar Injury Classification Severity Scale (TLICS). Patients were 
treated with long-segment posterior instrumentation via posterior approach. Fracture-dislocation were reducted and 
stabilized succesfully with posteriror long-segment stabilization via posterior approach. We followed the first patient 
for 8 months and second patient for 4 years and the third patient for 3 months. Secondary kyphosis deformity didn’t 
develope in any patients during the follow up. Posterior long-segment stabilization is a safe and efficient treatment for 
thoracolumbar fracture-dislocation. There has been concern whether the stand-alone posterior surgery can prevent 
secondary kyphosis deformity in mid-term or long-term follow up or not. 
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Introduction
Thoracolumbar fracture-dislocations usually cause complete 

neurological dysfunction under the level of trauma. Accidental 
fall and motor vehicle accident are the most frequent causes of 
thoracolumbar fracture-dislocations [1]. However, a few patients may 
not have neurological deficits [2-13]. This is thought to be dependent 
on the mechanism of spinal trauma. Aim of surgical treatment is 
to restore biomechanical stability. In this study we present three 
traumatic thoracolumbar fracture and lateral dislocation cases without 
neurological deficit. We will argue the mechanism of trauma, clinical 
and radiological features and details of the surgery.

Case Report
Case 1

A 41-year-old female was referred to our hospital after a car 
accident. She was unrestrained in the car that had overturned. On 

physical examination she was oriented and cooperative. Glasgow coma 
scale was 15. She had a grade E according to Frankel scale and she 
showed no neurological deficit. Cranial computed tomography (CT) 
showed no abnormality. CT of thoracolumbar spine scans revealed the 
fracture and lateral dislocation of Thoracic (Th) 11 to Th 12 vertebrae 
(Figures 1 and 2). Magnetic resonance imaging (MRI) confirmed 
the pathology (Figures 3 and 4). According to thoracolumbar injury 
classification severity score (TLICS) described by Vaccaro, she had 6 
points [14], and she had a grade C according to AO classification [15] 
(Table 1). Operative treatment was pursued.

Patient was intubated in supine position. With the help of 
neuroinvasive monitoring,   patients thoracolumbar corset wasnt 
removed until the patients position changed from supine to a safety 
prone position to avoid neurological deterioration. Patient was 
operated under general anesthesia. Fascia was opened in the midline 
and paravertebral muscles were dissected laterally. Bilateral pedicles of 
Th11 were fractured.  Left facet of Th11 was separated and rotated to left 
and corpus of Th12 vertebrae were slided anteriorly. Thoracal 11 and 
12 total laminectomy were performed. No dural damage was found. 
Ligamentum flavum and other ligamentous structures were damaged. 
Reduction of Th 11-12 lateral dislocation was performed due to spinal 
cord monitoring. Thoracic (Th) 10 and Lumbar (L) 1 monoaxial 
transpedicular screw and Th8-9-L2-3 polyaxial transpedicular 
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Figure 1: Anteroposterior view of 3-D CT image of thoracolumbar spine shows 
fracture and lateral dislocation of thoracal 11 to thoracal 12 vertebrae (Case 1).
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screw was applied under fluoroscopic guidance. Construction was 
strengthened with rods and connected with a cross-link. Postoperative 
lumbar CT showed the realignment of spinal column (Figures 5 and 6). 
Patient was neurologically intact after surgery. At the 5 months follow-
up examination she has no complaints and no kyphosis deformity 
developed.

Case 2
A 24-year-old female fell down from 2 meter height. In the 

neurological examination she had no neurological deficit. She had a 
grade E according to Frankel scale. Cranial CT showed left temporal 
acute subdural hematoma, left frontal contusion, brain edema and 
subarachnoid hemorrhage. Examination of lumbosacral vertebrae and 
lumbar CT showed L 1-2 fracture and lateral dislocation (Figures 7 and 
8). Magnetic resonance imaging (MRI) confirmed the pathology (Figure 
9). Antiedema treatment was applied for brain edema. According to 
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Figure 2: Lateral view of 3-D CT image of thoracolumbar spine shows fracture 
and lateral dislocation of thoracal 11 to thoracal 12 vertebrae (Case 1).
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Figure 3: Thoracolumbar coronal MRI section  shows Th11-Th12 fracture-
lateral dislocation (Case 1).
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Figures 5: Postoperative 3-D CT images show the realignment of spinal 
column (Case 1).

Figures 6: Postoperative 3-D CT images show the realignment of spinal 
column (Case 1).

Figure 4: Thoracolumbar sagittal MRI section shows Th11-Th12 fracture-
lateral dislocation (Case 1).

Age/
gender

Cause of 
injury

Frankel 
classification

TLICS
classification

AO
Classification

Level of 
dislocation

41/F Motor vehicle 
accident E  6 points Type C Thoracal 

11-12
24/F Fall E 6 points Type C Lumbar 1-2

35/M Fall E 6 points Type C Thoracal 
11-12

Table 1: Preoperative features of the patients.
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thoracolumbar injury classification severity score (TLICS) she had 6 
points. And she had a grade C according to AO classification. Operative 
treatment was pursued.

Patient was positioned in the prone position under general 
anesthesia. Fascia was opened in the midline and paravertebral muscles 
were dissected laterally. Facet between L1 and L2 was separated and 
rotated to right. Vertebral corpus of L1 was slided anteriorly. Right 
pedicle of L1 and bilateral pedicle of L2 were fractured. L1 and L2 

total laminectomy were performed. Th10-L4 posterior segmental 
enstrumantation and reduction of L1-2 lateral dislocation was 
performed. Th12-L1-2 monoaxial transpedicular screw and Th10-
11-L3-4 polyaxial instrumentation transpedicular screws were 
placed under fluoroscopic and spinal cord monitoring guidance. 
Construction was strengthened with rods and connected with cross-
links. Localization of the screws were controlled with postoperative 
radiography and lumbar CT (Figure 10). Patient was neurologically 

Figure 7a and b: Anteroposterior and lateral view of lumbosacral vertebrae radiogram show L1-2 fracture and lateral dislocation (Case 2).

Figure 10a-c: Postoperative  CT images show the realignment of spinal column (Case 2).

Figure 8a-d: Axial sections of lumbar CT show the L 1-2 fracture and lateral dislocation.

Figure 9a and b: Thoracolumbar coronal and sagittal MRI sections show L1-2 fracture-lateral dislocation (Case 2).
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intact after surgery. In the third day after surgery level of consciousness 
was decreased. Cranial CT showed the increase of brain edema and 
subdural hematoma. Right frontotemporoparital craniectomy and 
duraplasty were performed. One week after the surgery, she had an 
improved level of consciousness. At the 4 years follow-up examination, 
she had no complaints and no kyphosis deformity developed.

Case 3
A 35-year-old male failed down from 6 meter height. In the 

neurological examination he had no neurological deficit. He had a 
grade E according to Frankel scale. Examination of thoracolumbar 
vertebrae CT showed Th 11-12 fracture and lateral dislocation (Figure 
11).   According to thoracolumbar injury classification severity score 
(TLICS) he had 6 points. And he had a grade C according to AO 
classification. Operative treatment was pursued.

Patient was positioned in the prone position under general 
anesthesia. Fascia was opened in the midline and paravertebral muscles 
were dissected laterally. Bilateral pedicle of Th11 were fractured. Facet 
between Th11 and Th12 was separated and rotated. Vertebral corpus 
of Th11 was slided anteriorly. Th11 and Th12 total laminectomy 
were performed. Th10-L1 posterior segmental enstrumantation and 
reduction of Th11-12 dislocation was performed. Construction was 
strengthen with rods and connected with cross-links (Figure 12). 
Patient was neurologically intact after surgery. Spinal cord monitoring 
was used during the surgery. At the 3 months follow-up examination, 
he had no complaint and no kyphosis deformity developed.

Discussion
Thoracolumbar junction injury represents a mechanical transition 

zone between the rigid kyphotic thoracic and mobile lordotic lumbar 
spine. In the United States 72.5% of the spine injuries are found in 
thoracic and lumbar spine [16]. Thoracolumbar fracture-dislocations 
without neurologic deficits are rare. Two main factors that determine 
the status are the mechanism of the trauma and the structure of patients 
bone and ligament  [3]. 

Due to the bilateral pedicle fracture after trauma, the posterior 
elements may be harmed in the affected region and may slide posteriorly 
and laterally [2,3,12].  Also the dislocation of anterior elements may 
cause spontaneous decompression and the diameter of spinal channel 
enlarges [3]. The fracture of bilateral pedicle of Th11 in our first case 
and fracture of bilateral pedicle of L2 in our second case and the 
fracture of bilateral pedicle of Th11 caused spontaneous decompression 
of the spinal channel. In addition, other important prognostic factor is 
the ligamentous elasticity [9,12].

Several surgical approaches are available for the thoracolumbar 
fracture-lateral dislocation such as: anterolateral approach, posterior 
approach and combined approach. The choice of surgical approach 
depends on surgeons decision. There has been a controversy whether 
only posterior surgery can stabilize thoracolumbar injury. Biomechanical 
study found no difference between anterior versus posterior fixation 
as long as the long-segment posterior instrumentation was used [1]. 
Some authors reported satisfactory results for thoracolumbar junction 
injury via anterior approach only [15,17]. According to our knowledge 
and experience, long-segment posterior instrumentation via posterior 
approach should be the first choice for the reduction and stabilization of 
fracture-lateral dislocation of thoracolumbar junction [3,10]. Because 
posterior approach allows the easy reduction of dislocation and total 
laminectomy should be performed for the dislocated level to enlarge the 
channel to protect spinal cord during the derotation maneuver. Two-or 
three-vertebrae fixation techniques is still controversial for stabilization 
excluding the fractured vertebrae. There is one published reports on 
stress distribution on the screws with two- or three- vertebrae fixation 
techniques for the treatment of spondylolisthesis in the literature [18]. 
Sixteen fresh specimens of human lumbar spines were used in Wus 
study [19]. The model was generated by 2- (group A) or 3- vertebrae 
(group B). The samples were tested under flexion/extenhe sion, left/
right lateral bending, and axial compression loading. In most loading 
conditions, stress in reduction screws in 2- vertebrae fixation technique 
was higher in 3- vertebrae fixation technique. The 3- vertebrae fixation 
technique might effectively reduce stress on the reduction screws and 
decrease the probability of fatique fractures of the screws. The screws 
in one level above and one level below the dislocated region should 
be monoaxial screws to strengthen the construction. After putting the 
screws, the rod should be constructed according to dislocated side to 
place the rod easily. While one surgeon applies distraction on the rod 

Figure 11: Lateral view of thoracolumbar spine shows fracture and dislocation 
of thoracal 11 to thoracal 12 vertebrae (Case 3).

Figure 12: Postoperative lateral view of thoracolumbar spine shows the 
realignment of spinal column (Case 3).
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on the dislocated segment, the other surgeon reduces the system with 
derotation maneuver. After the reduction of the dislocated segment, 
the other rod should be placed and heads of the screws must be 
fixed. Then the rod that was used for derotation maneuver has to be 
constructed according to thoracal kyphosis and lumbal lordosis with 
the helping of in-situ benders and then the rod has to be fixed. There 
are two main reasons for choosing long instrumentation. One of them 
is to strengthen the system to protect pedicles from harming during 
derotation maneuver. Other one is to decrease the risk of hardware 
failure in the long term follow-up [16]. Cho et al. [20] compared the 
results of short fusion versus long fusion for degenerative lumbar 
scoliosis. The short fusion group included 28 patients, and the long 
fusion group included 22 patients. Late complications reported that 
adjacent segment disease, loosening of screws, and pseudoarthrosis. 
Adjacent segment disease developed in ten patients (36%) in short 
fusion group, and in five patients (23%) in the long fusion group. So 
that we decided to perform long instrumentation and long fusion in 
our cases [3,11,21]. In the first case, Th9-L3 posterior stabilization has 
been performed after the reduction of Th11-12 level. In the second case, 
Th10-L4 posterior stabilization has been performed after the reduction 
of L1-2 level. Th10-L1 posterior stabilization has been performed and 
posterolateral fusion has been done in all cases.

Conclusion
In our opinion, posterior approach is a safe and efficient treatment 

for thoracolumbar fracture-dislocation. There has been concern 
whether the stand-alone posterior surgery can prevent secondary 
kyphosis deformity in mid-term or long-term follow up or not. We 
followed the first patient for 8 months and second patient for 4 years 
and the third patient for 3 months. Secondary kyphosis deformity 
didnt develop in the second patient during the follow up for 4 years. 
If secondary kyphosis deformity occurs in the mid-term or long-term 
follow up for the first and second patients, we will add an anterior 
operation to strengthen the construction.
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