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Objective: To investigate whether there was a correlation between Thoracolumbar Injury Classification and Severity (TLICS) score and surgical 
outcome of lumbar fractures.
Materials and Methods: Medical records of 30 patients with traumatic lumbar fracture who were treated surgically in the neurosurgery 
department of a tertiary care center between April 2004 and July 2011 were retrospectively reviewed. Clinical and radiological data were 
assessed in conjunction with therapeutic outcomes.
Results: The average age of 30 patients (3 females, 10%; 27 males, 90%) was 36.4±10.2 (range, 20 to 57) years. The most common levels of 
fracture were L1 (n=12, 40%), L2 (n=7, 23.3%) and L4 (n=5, 16.7%). Local kyphosis angle, wedging angle, compression ratio, lumbar lordosis 
angle and sagittal indices changed significantly after the surgical intervention (p<0.001). American Spinal Injury Association scores displayed 
significant improvement after surgery (p=0.014).
Conclusion: Results of the current study demonstrate that TLICS score seems to reflect the outcome of patients treated surgically for lumbar 
fracture.
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INTRODUCTION

High-energy multiple traumas are likely the cause of spinal 
injuries, particularly on the lumbar vertebra(1). More than 
40% of vertebral fractures occur in the thoracic and lumbar 
regions and 2/3 of these cases do not display any neurological 
signs or symptoms. Improvement of neurological outcomes 
can be accomplished by decompression of neural structures, 
preservation of proper anatomic configuration, fusion together 
with rigid stabilization to avoid late neural injury, early 
mobilization and rehabilitation with the early intervention. 
Spinal instruments allow a better stabilization until a 
satisfactory bone fusion is achieved(2).
Some of the thoracolumbar and lumbar burst fractures with 
intact neurological status can be treated conservatively. 
However, the presence of spinal instability and neurological 
disorders should be treated surgically in order to determine 
the appropriate surgical approach(3). In spite of technological 

and medical development, there are still many obscure points 
for the selection of optimal treatment modality. Treatment 
decisions in spinal injury patients must be made on the basis of 
a full assessment of neurological status and identification of the 
spinal instability(1-3). Even though there is no consensus on the 
standard international classification system for determining the 
optimal management modality for patients with thoracolumbar 
fracture, Thoracolumbar Injury Classification and Severity Score 
(TLICS) is a valid and reliable method used in the management 
of thoracolumbar injuries(4).
The aim of the current study was to investigate the efficacy 
of TLICS to predict the therapeutic outcomes of the surgical 
management of lumbar fractures.

MATERIALS AND METHODS

Study Design

This retrospective study was approved by the local Institutional 
Review Board (2012/70). Written informed consent for the 
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usage of data in medical files has been routinely obtained from 
all subjects, a legal surrogate, the parents or legal guardians. 
The medical records from files of 30 patients suffering from 
traumatic lumbar vertebral fracture that had been surgically 
treated in the neurosurgery department of our tertiary center, 
between April 2004 and July 2011 were retrospectively reviewed. 
Fractures of non-traumatic aetiology (osteoporosis, malignancy 
etc.) were excluded. Routine blood tests, plain radiographs 
viewing cranial, cervical and lumbar regions, computerized 
tomography scans and magnetic resonance images were 
obtained before and after the surgery. This study has been 
approved by the Balıkesir University Faculty of Medicine, 
Clinical Research Ethics Committee (date: 22.06.2021, number: 
13743348/020/42491) and have been performed in accordance 
with the ethical standards laid down in the 1964 Declaration of 
Helsinki and its later amendments (2021/136).
The sliding, angulation, compression and distance between 
pedicles were measured at the site of lumbar fractures on the 
anteroposterior and lateral views of radiographs. Angles of 
lumbar lordosis, wedging and local kyphosis were calculated 
and compression ratios were assessed. The sagittal index was 
calculated by subtracting physiological kyphosis angle from local 
kyphosis angle. Assessment of fractures was made radiologically 
with respect to Arbeitsgemeinschaft für Osteosynthesefragen 
(AO) classification(5-7). The initial neurological examination 
included evaluation of sensory and motor functions, Achilles, 
patellar tendon and Babinski reflexes, as well as anal tonus, 
perianal sensation, bulbocavernosus reflex and abdominal skin 
reflexes. Findings obtained from the neurological evaluation 
were classified with respect to the American Spinal Injury 
Association (ASIA) impairment scale(8).
Thoracostomy tubes were applied to patients operated via the 
anterior approach. Postoperative antibiotic prophylaxis was 
initiated and respiratory exercises were instructed routinely. 
Sutures were removed on the 12th postoperative day. Patients 
were controlled on the 4th week, 6th and 12th months.

Outcome Parameters

Descriptive parameters were recorded and sites of fracture, 
angles of lumbar lordosis, wedging and local kyphosis; 
compression ratios and sagittal indices were determined 
for every patient. Patients were classified according to AO 
classification, ASIA impairment scale and TLICS. Clinical and 
radiological alterations after surgery were noted and compared 
with respect to these aforementioned classifications.
Radiological parameters were defined as follows:
1. Lumbar lordosis angle: The angle formed by the intersection 
of the lines drawn parallel to the upper margin of the first 
lumbar and first sacral vertebra (Figure 1).
2. Wedging angle: The angle between lines passing in parallel 
through the upper and lower plates of the injured vertebra, 
Angle A (Figure 2).
3. Local kyphosis angle: It is formed by the intersection of 
lines passing in parallel through the intact upper plate of the 

uninjured vertebra above and the lower intact plate of the 
uninjured vertebra below, Angle B (Figure 2).
4. Compression ratio: The anterior height of the corpus of 
the injured vertebra is termed as A and the anterior height 
of the corpus of the uninjured vertebra below is termed as B. 
Compression ratio is calculated according to the formula, (1-
B/A)X100.

Figure 1. Lumbar lordosis angle is formed by the intersection of the 
lines drawn parallel to the upper margin of first lumbar and first 
sacral vertebra

Figure 2. A) Wedging angle exists between lines passing in paral-
lel through the upper and lower plates of the injured vertebra; B) 
Local kyphosis angle formed by the intersection of lines passing in 
parallel through the upper intact plate of the uninjured vertebra 
above and the lower intact plate of the uninjured vertebra below
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5. Sagittal index: It is calculated by subtraction of the 
physiological kyphosis angle from the local kyphosis angle 
measured. The normal physiological kyphosis angles are 5° for 
vertebra between T1-T12, 0° for vertebra between T12-L1 and 
-10° for the level between L2 and L5(9). The normal value of 
the sagittal index varies between 15-20, increase beyond these 
boundaries constitute a surgical indication(10).

Statistical Analysis

Data were analysed using the Statistical Package for Social 
Sciences software (version 15.0 for Windows). All differences 
associated with a chance probability of 0.05 or less were 
considered statistically significant. Continuous variables are 
presented as mean ± standard deviation. Since variables did 
not display normal distribution, non-parametric methods 
were used. Independent groups were compared using the 
Mann-Whitney test, while matched groups were compared via 
Wilcoxon signed-rank test. Type 1 error ratio (α) was selected 
as 0.05 and two-way analysis was performed. The level of 
statistical significance was set at p<0.05.

RESULTS

Thirty patients with lumbar vertebral fractures met the 
eligibility criteria for the study. Twenty-seven out of 30 patients 
were male with an average age of 36.4±10.2 (range, 20 to 57) 
years. The average duration of hospitalization was 12.1 days 
(range: 4-22). The level of fracture was L1 (12 cases, 40%), L2 
(7 cases, 23.3%), L4 (5 cases, 16.7%), L3 (4 cases, 13.3%) and 
L5 (2 cases, 6.7%). Categorization of patients according to AO 
classification yielded that 21 cases (70%) had type B and 9 
patients (30%) type C fractures. The types of injury leading to 
lumbar fracture were falling from height (60%), traffic accidents 
(26.7%) and other causes (13.3%).
Revision surgery was required in one patient (3.3%) with L3 
fracture and replacement of pedicle screw was accomplished 
eventually. No serious complications such as wound infection, 
cerebrospinal fluid leakage and pulmonary thromboembolism 
were identified.

Comparison of preoperative and postoperative ASIA scores 
indicated a significant improvement after surgical intervention 
(p=0.014) (Table 1).
When the patients were grouped into two according to TLICS 
scores, it was observed that patients with TLICS scores <5 had 
higher preoperative (p=0.002) and postoperative ASIA scores 
(p=0.001) (Table 1). There were statistically significant changes 
in all radiological indices after the surgical intervention 
(p<0.001 for all variables) (Table 2).

Table 1. Comparison of descriptive and radiological 
parameters in patients with TLICS <5 and TLICS ≥5

Parameter
<5

TLICS
Total %

≥5

Age (years)

20-29 4 6 10 33.3

30-39 3 5 8 26.7

40-49 5 3 8 26.7

50-59 2 2 4 13.3

Level

L1 4 8 12 40

L2 4 3 7 23.3

L3 3 1 4 13.3

L4 1 4 5 16.7

L5 2 0 2 6.7

AO fracture type
B 14 7 21 70

C 0 9 9 30

Preoperative ASIA 
impairment scale

A 0 2 2 6.7

C 0 4 4 13.3

D 2 5 7 23.3

E 12 5 17 56.7

Postoperative ASIA 
impairment scale

A 0 2 2 6.7

C 0 2 2 6.7

D 0 5 5 16.6

E 14 7 21 70
TLICS: Thoracolumbar injury classification and severity score, AO: 
Arbeitsgemeinschaft für Osteosynthesefragen Spine System, ASIA: 
American Spinal Injury Association

Table 2. Comparison of alterations in radiological parameters before and after the surgery

Median Range (min - max) p-value

Compression ratio
Preoperative 48.5 10-72

<0.001*
Postoperative 24.5 0-52

Wedging angle
Preoperative 18.0 0-38

<0.001*
Postoperative 10.0 0-18

Local kyphosis angle
Preoperative 15.5 4-33

<0.001*
Postoperative 10.0 1-29

Lumbar lordosis angle
Preoperative 43.0 19-68

<0.001*
Postoperative 37.5 21-69

Sagittal index
Preoperative 22.0 11-43

<0.001*
Postoperative 17.5 1-39

*: Statistically significant, min: Minimum, max: Maximum
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The clinical and radiological findings of a case from our cohort 
are shared in Figures 3 and 4.

DISCUSSION

In this study, we determined that TLICS is a good indicator to 
predict the therapeutic outcomes for patients who were treated 
surgically due to traumatic lumbar fractures.
More than half of the cases presenting with vertebral 
fractures involving the thoracolumbar region do not result 
in any neurological findings, and therefore would not be 
good candidates for surgical interventions(3). The decision 

for therapeutic approach necessitates a prompt neurological 
examination and definition of the presence of spinal 
instability(11). Despite the development of many classification 
systems to guide the determination of optimal therapeutic 
approach, there is no consensus yet(2,3). The management of a 
patient with a vertebral injury must be started at the site of 
the event and any patient claiming pain on vertebral column 
or any unconscious patient must be presumably considered 
as a vertebral fracture until the diagnosis is ruled out(12). Since 
vertebral fractures may be accompanied by injuries of other 
parts of the body including the head, thorax, abdomen and 
pelvis as well, the patients exposed to multiple traumas must 
be handled on a multi-disciplinary basis and an algorithm must 
be planned with respect to the priority of vital organs(2).
AO classification is commonly used in clinical practice for 
vertebral fractures; however, it possesses some limitations in 
terms of prognostic and morphologic aspects(5-7). Vaccaro et al.(4) 
has proposed a novel scoring system, TLICS, that permits a better 
evaluation in terms of anatomical structure and neurologic 
state(13,14). Type of injury (compression, rotation or distraction), 
neuronal root involvement and extent of conus medullaris 
injury are taken into account in TLICS. Posterior ligamentous 
complex (PLC) injury requires the addition of 3 points to the 
score. Conservative approach is advocated for cases with TLICS 
≤3, either surgery or conservative approach can be preferred for 
patients with TLICS of 4 and surgical intervention is advocated 
for TLICS ≥5(4,15,16). Recent publications have documented the 
validity and reliability of TLICS(14-17).
There is a debate on the treatment protocol of burst fractures 
that do not cause any neurological deficits and PLC injury. Since 
the conservative approach is associated with an increased 
likelihood of further problems like post-traumatic kyphosis 
and neurological defects, surgery was found to be superior(1,2). 
Criteria that favour surgical treatment include stenosis of 
vertebral canal >50%, local kyphosis angle >20°, collapse >50% 
on the anterior column, progressive incomplete paraplegia and 
tear on PLC(18).
Analysis of our results demonstrated that most patients 
presenting with lumbar fracture were at 4th decade and 
the most common ethology was fall from height. The most 
common site of injury was L1 (40%) and the most frequent 
type of fracture was burst (70%). In 2 cases (6.7%), there was 
complete neurological deficit (ASIA A), while 11 patients (36.6%) 
presented with incomplete neurological injury (ASIA B-D). Six of 
the 11 patients presenting with incomplete neurological injury 
had recovery in the early postoperative period. Nevertheless, 
there was no improvement in two patients with presenting 
with complete neurological deficit. All patients were treated 
surgically and no mortality was detected in our series. In 
seven cases (23.3%), there were additional injuries else than 
lumbar fracture. TLICS scores seem to reflect the prognostic 
outcome for patients with lumbar fractures. Therefore, we 
suggest that TLICS constitutes a valid and reliable guide for 

Figure 4. The patient’s radiological measurements are demonstrate 
in the lumbar X-ray images
Preop: Preoperative, Postop: Postoperative

4a. 4b.

4c.

Figure 3. A case from our cohort: A 25-year-old male patient was 
brought to the emergency room with both legs paralyzed after a 
traffic accident. In addition to instrumentation and fusion proce-
dures, this patient underwent L4 total laminectomy and primary 
dural repair. Postoperative ASIA score increased from C to D. Lum-
bar CT axial image demonstrate L4 burst fracture
CT: Computed tomography, ASIA: American Spinal Injury Association
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the preoperative assessment, management plan and disability 
decision of patients with traumatic lumbar fracture.

Study Limitations

Limitations of our study are the retrospective design and the 
relatively small size of our series. Moreover, personal, metabolic, 
genetic and environmental factors prone to affect the outcomes 
may be ignored during gathering data from the files. Due to 
these restrictions, associations should be interpreted with 
caution. However, we hope that this study will pioneer further 
studies on this method.

CONCLUSION

To conclude, the results of the current study demonstrated 
that TLICS is a good scoring method to reflect the therapeutic 
success and prognostic outcomes of patients who undergoing 
surgical intervention for traumatic lumbar fracture.
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