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Abstract:
Background: Magnetic resonance imaging is of utmost importance in patients subjected to spine
trauma and especially who had neurological deficits. The significance of MRI is attributed to its
capability to assess discs, neural elements, and posterior ligamentous complex which is crucial in
surgical decision making. TLICS classification system was newly introduced to help surgeons in
decision making based on three main characteristics which are; injury morphology, posterior
ligamentous complex status, and patient’s neurological status. Results: This retrospective study
was conducted on 35 Patients with acute thoracolumbar fractures referred to the MRI unit from
the ER and the neurosurgery department at our hospital. By utilizing MRI in acute spine trauma
and by doing TLICS score radiologically without inclusion of neurological status, 18 patients were
subjected to surgical intervention, 17 patients are treated conservatively, achieved sensitivity
77.2%, specificity 100%, positive predictive value 100 and negative predictive value 77.
Conclusion: The TLICS classification is a recent grading scale which radiologists should use to
assess and report acute spine trauma and to help surgeons for decision making. Comprehensive
MRI report with TLICS score is what surgeons really want to know.
Key words: MRI: (Magnetic resonance imaging), TLICS: (Thoracolumbar injury classification
and severity score) TLST: (Thoracolumbar spine trauma).

INTRODUCTION
Worldwide Spine injuries constitute a significant proportion of musculoskeletal injuries,
Acute spine trauma has devastating impact on patients and their families. 1Thoracolumbar
spine is considered the vulnerableto be fractured, occasionally due to falls. Thoracolumbar
spine trauma (TLST) is mostly accompanied by neurological insults (the American Spinal
Injury Association Impairment Scale-A). This is attributed to its small canal diameter unlike
the cervical or lumbar spine which has a relatively wider canal diameter. 2
The role of MRI is complementary after initial assessment by CT or X-ray, especially if the
patient had any symptoms or signs of neurological insult for better assessment of nerve
roots, spinal cord, or any signs suggesting posterior ligamentous complex injury (PLC
injury)3. TLICS classification system is used in acute thoracolumbar spine trauma for
effective diagnosis and management, by which surgeons and radiologists should use for
evaluation of these injuries.4
TLICS classification system can detect different treatment modalities and define different
traumatic spine characteristics based on a survey which implemented by the Spine Trauma
Study Group (STSG), which is a group of spine injury experts.5
To emphasize on the importance of radiological analysis and TLICS scoring in decision
making, excluding the neurological status of the patient.
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METHODS:
The inclusion criteria:
1-Spinal trauma patients with acute thoracic and/or lumbar vertebral injuries.
2-No sex predilection.
3- Age older than 18 years.
The exclusion criteria:
1. Patients with contraindications for MRI, such as pacemakers, implanted magnetic device,
or who are claustrophobic.
2. Patients with bad general condition needing life support.
3. Pathological fractures (tumors, infection, osteoporotic fractures etc.).
4. Surgical decompression and/or fusion before MRI.
Technique of MRI
 Full history taking and clinical examination.
 An informed consent was obtained by the patient, or patient's care givers.
 Before MRI examination. No previous preparations were required.
 Detailed explanation of imaging procedure.
 The patient was positioned supine on the MRI table.
MRI study was performed by using a 1.5 T machine (Achieva, Philips medical system,
Eindhoven, Netherlands), using SENSE spine 15coil. All of the patients have done MRI
examination after trauma within one week after injury. The protocol was sagittal T2WI,
Sagittal STIR, Sagittal T1 and axial T2WI.
Image analysis
Sagittal T1W images were mainly used for depiction of osseous fractures as it offers an
excellent anatomic overview,T2WI sequence and STIR images role is to detect edema even
at a very minor degree so it’s used for detection of minor ligamentous injury specially the
supraspinous, the interspinous ligamentous injury. After MRI has been done TLICS scoring
(Table 1) 6 was done by a radiologist with seven years’ experience and the results were
correlated with the surgical decision.
Statistical Analysis
Statistical data was gathered, coded and introduced to the 23rd version of the Statistical
Package for Social Science (IBM SPSS). The qualitative variables were introduced as
percentages and numbers. The quantitative data was introduced as ranges, mean and
standard deviations, when their distribution was parametric. Chi-square test was used when
comparison between groups as regards qualitative data. Mann-Whitney was used when
comparison between two independent groups with quantitative data and non-parametric
distribution was needed however the comparison between two groups with quantitative data
and parametric distribution was done by Independent t-test.
For assessing sensitivity, specificity, positive predictive value (PPV), negative predictive
value (NPV) and area under curve (AUC) of TLICS score between the two groups (S,C)
Receiver operating characteristic curve (ROC) was used. The confidence interval was set to
95% and the margin of error accepted was set to 5%. So, the p-value was considered
significant as the following: P > 0.05: Non significant P < 0.05: Significant P < 0.01: Highly
significant.
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RESULTS:
Our study included 35 patients, 21 males (60%) and 14 females (40%). The mean age of the
enrolled patients was 41.20 ± 17.50 years (range, 18 − 78 years). (Chart 1). Different modes
of injury were detected among the studied group including falling from height 51%, (n=18)
motor car accident 22.9% (n=8), falling on back 22.9%, (n= 8), and 2.9% for vigorous over
flexion (n=1) (Table2).
Multiple levels of trauma were detected with T11-L2 being most commonly affected
(60.0%). However; single vertebral injury was seen in 27patients (77.1%) and multi-level
vertebral injury in 8 patients (22.9%) (Table 3). Different types of injury morphology were
also detected in our study with burst fracture being the most common seen in 15 patients
(42.9%) (Table 4).
Thirteen patients had compression fracture fig. (1), fifteen patients had burst fracture fig. (2),
four had translation fracture fig. (3), and three had distraction fracture Fig. (4). There was
significant relationship between the mode of injury and injury morphology, falling from
height and falling on back were most commonly associated with compression fracture in
50% and 62.5% respectively (Table 5). Out of 35 cases 18 cases (51.4%) underwent surgical
intervention(S group) while 17 cases (48.6%) underwent conservative treatment (C group).
In S group TLICS ranged from 1-7 with median 5, in C group TLICS ranged from 1-3 with
median 2. Five cases (14.3%) of our cases were free of symptoms while the rest (85.7%
n=30) suffered from different symptoms with root injury being the most common symptom
found in 60% of the cases (n=21).
Comparison between TLICS score without neurological status inclusion depending only on
radiological components of TLICS score (Injury morphology, PLC status) and TLICS score
with inclusion of neurological status revealed that TLICS score without neurological status
inclusion gives a high significant relation (P-value =0.000) with correct decision making
dividing the patients into two group (S group) that underwent surgical operation with
median 5 and IQR (2-6), and (C group) that were treated conservatively with median 2 and
IQR (1-2) (table 6).
In our study we also tried to omit radiological component (injury morphology, PLC status)
and to use only neurological status to detect if it alone can give correct decision making. We
found that relation between neurological status only and decision making is non-significant
with P-value=0.056, this profoundly shows the great impact of radiology on critical
decision-making. None of the symptom –free patients were included in (S group) and all of
them (29.4%) in (C group) while patients with conus medullaris injury 16.7% are in (S
group) and 11.8% in (C group). Patients with root injury 61.1% in (S group), 58.8% in (C
group), patients with incomplete cord injury 16.7% in (S group), 0% in (C group), and
patients (table 7). All patients with no neurological symptoms (22.7% n=5) had TLICS <4.
In conus medullaris injury (18.2% n = 4) had TLICS < 4 while (7.7 % n=1) had TLICS > 4,
patients. In patients suffering from root injury (59.1%n= 13) had TLICS <4 and (61.5% n=8)
had TLICS > 4.Patients with incomplete (23.1% n=3) and complete cord injury (7.7% n=1)
all had TLICS > 4 (table 8). Cut off point is shown to be >3 very near to 4 which divides
TLICS score into two groups S and C group Hence, TLICS score achieved sensitivity =
77.2%, specificity = 100%, positive predictive value = 100, and negative predictive value =
77.3 (table 9). All cases with TLICS score more than 4 were treated surgically All cases with
TLICS score less than 4 were treated conservatively except only 5 cases were the TLICS
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score less than four but were treated surgically. In S group TLICS ranged from 1-7 with
median 5, in C group TLICS ranged from 1-3 with median 2 (Table 10).
Chart (1) Demographic data of the studied patients

Sex
Female

Male

40%

60%

Table (1): Shows TLCS classification (Vaccaro et al., 2005).
Injury category
Point value
Injury morphology
Compression
1
Burst
2
Translation or rotation
3
Distraction
4
PLC status
Intact
0
Never root involvement
2
Spinal cord or conus medullaris
injury
Incomplete
3
Complete
2
Cauda equine syndrome
3
Table(2) Different modes of injury among the studied patients
Mode of injury
Fall on back
Fall from height

Total no. = 35
8 (22.9%)
18 (51.4%)

Table (3) Different levels of trauma

Groups of level of trauma

Levels of trauma

D1 to D10
D11 to L2
L3- to L5
One vertebral fracture
More than one vertebra

Table (4) Different types of injury morphology.
Morphology of injury
Compression
Burst
Translation
Distraction

Total no. = 35
6 (17.1%)
21 (60.0%)
8 (22.9%)
27 (77.1%)
8 (22.9%)

Total no. = 35
13 (37.1%)
15 (42.9%)
4 (11.4%)
3 (8.6%)

6046

European Journal of Molecular & Clinical Medicine
ISSN 2515-8260 Volume 07, Issue 11, 2020
Table (5) Relationship between mode of injury and injury morphology.
Mode of injury
Fall on back
No. (%)
5 (62.5%)

Fall from
height
No. (%)
7 (38.9%)

Accident Over flexion

Test
value

Pvalue

Sig
.

No. (%)
No. (%)
Compression
1
0 (0.0%)
(12.5%)
3
Morphology Burst
3 (37.5%)
9 (50.0%)
(37.5%) 0(0.0%)
of injury
3
20.932
0.013 S
Translation 0 (0.0%)
1 (5.6%)
(37.5%) 0(0.0%)
1
Distraction
0 (0.0%)
1 (5.6%)
(12.5%)
1 (100.0%)
P-value >0.05: Non significant; P-value <0.05: Significant; P-value <0.01: Highly significant*: Chi-square
test

Table (6): Relation between TLICS score and decision making even without inclusion of
neurological status.
S group
C group Test
P-value
No. = 18
No. = 17 value≠
Median(IQR)
5 (2 – 6)
2 (1 – 2)
TLICS score
-3.918
0.000
Range
1–7
1–3
TLICS score with neurological status Median(IQR)
7 (5 – 9)
3 (3 – 4)
-4.391
0.000
Range
4 – 10
1–5
P-value >0.05: Non significant; P-value <0.05: Significant; P-value <0.01: Highly significant
≠: Mann-Whitney test

Sig.
HS
HS

Table (7): Relation between neurological status alone and decision making.
S group
C group
Test value* P-value Sig.
No. (%)
No. (%)
No symptoms
0 (0.0%)
5 (29.4%)
Conus injury
3 (16.7%)
2 (11.8%)
Root injury
11 (61.1%)
10 (58.8%)
Neurological Status IncoIncomplete cord
9.227
0.056
NS
3 (16.7%)
0 (0.0%)
Co Complete cord
1 (5.6%)
0 (0.0%)
P-value > 0.05:
Non-significant; P-value < 0.05: Significant; P-value < 0.01: Highly significant. *: Chi-square test

Table (8): Shows contribution of neurological status in TLICS score.
TLICS
TLICS
<4
>4
Test value
P-value
Sig.
No. (%)
No. (%)
No symptoms
5 (22.7%)
0 (0.0%)
Conus
4 (18.2%)
1 (7.7%)
0.035
S
Root injury
13 (59.1%)
8 (61.5%) 10.361
Neurological IncoIncomplete cord
0 (0.0%)
3 (23.1%)
status
Cocomplete cord
0 (0.0%)
1 (7.7%)
P-value > 0.05: Non significant; P-value < 0.05: Significant; P-value < 0.01: Highly significant, *:
Chi-square test
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Table (9): Shows sensitivity, specificity, positive and negative predictive value.
Cut off point
AUC
Sensitivity
Specificity
>3
0.879
72.22
100.00

+PV
100.0

-PV
77.3

Table (10): Indicating high significance of TLICS score in decision making, in S group TLICS ranged
from 1-7 with median5, in C group TLICS ranged from 1-3 with median2.
S group
C group
Test
P- Sig.
value≠
value
No. = 18
No. = 17
Median(IQR)
5 (2 – 6)
2 (1 – 2)
-3.918
0.000 HS
Range
1–7
1–3
TLICS
5 (27.8%)
17 (100.0%)
TLICS score
<4
19.533
0.000 HS
TLICS
12 (66.7%)
0 (0.0%)
>4
4
1 (5.6%)
0 (0.0%)
TLICS score with
Median(IQR)
7 (5 – 9)
3 (3 – 4)
neurological status
-4.391
0.000 HS
Range
4 – 10
1–5
P-value >0.05: Non significant; P-value <0.05: Significant; P-value <0.01: Highly significant, ≠: MannWhitney test
Fig. (1): 18-year-old male patient presented after fall from height with T6 compression fracture.

Fig 1a: Sagittal STIR image shows
hyperintense bone marrow signal at T6
vertebral body indicating edema.

Fig 1b: Sagittal T2WI shows decrease height
of T2 vertebra with intact posterior cortex
indicating compression fracture (white
arrow).

Fig. 1c: Axial T2WI of T6 vertebra.

Fig. 1d: axial T1WI of T6 vertebra.
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Fig. 1e: Sagittal T1WI of T6 vertebra. Her TLICS score was 1 and she was treated conservatively.)
Fig(2) An 18-year-old female presented after fall from height with L2 burst fracture

Fig.2a: Sagittal STIR image shows
ligamentum flavum (white arrow head),
supraspinous ligamentous injury (white
arrow), underwent surgical intervention,

Fig.2c: Axial T2WI of L2 vertebra with burst
fracture due to fracture of posterior cortex
(short arrow),

Fig. 2b: Sagittal T2WI shows cord
compression with high T2 signal denoting
myelopathy.

Fig.2d: Axial T1WI of L2 vertebra.
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Fig.2e: Sagittal T1WI.Her TLICS score was 5and was treated surgically.
Fig (3) A 3o-year-old male presented after motor accident with T7 anterior translation over T8 with
ligamentous injury (PCL injury) white arrow with consequent severe cord compression by extradural
hematoma (incomplete cord)

Fig.3a: sagittal STIR shows ligamentum
flavum (white arrow head), supra-spinous
ligamentous injury (white arrow), cord
compression with high signal intensity.

Fig.3b: sagittal T2WI,

Fig.3c: shows extradural hematoma (black
arrow) compressing spinal cord,
compromising both nerve roots.

Fig.3d: axial T1WI of T7 vertebra.
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Fig.3e: sagittal T1WI.His TLICS score was 9and underwent surgical intervention.

Fig (4): A 28-year-old male patient presented after fall from height T9/T10 widened interspinous space with distraction injury and PLC injury with cord compression TLICS 10.

Fig4.b: sagittal T2WI,

Fig.4a: sagittal STIR shows complete
posterior ligamentous disruption
(interspinous, supraspinous, ligamentum
flavum), increase inter-spinous space
(white arrow), cord compression with
high signal intensity,

Fig.4c: Axial T2WI of T10 vertebra,
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Fig.4d: axial T1WI of T10 vertebra,

Fig.4e: sagittal T1WI.
DISCUSSION
Spine trauma is mostly occurred following motor car accidents and sports injuries. Thoracolumbar spinal trauma could be serious and fatal if not early diagnosed and well managed,
especially if accompanied by neurological insult7. However, the real clinical effect of TLICS
classification system is limited by scarce number of patients and papers discussing this
topic, TLICS score is very crucial for decision making depending on its three main
characteristics which are the posterior ligamentous complex, injury morphology, and
neurological status4. Many studies stated that MR imaging is very sensitive for detection of
suprapinous and ligamentum flavum injuries and less sensitive for interspinous ligamentous
injury and facet capsular injuries at which the status will be (indeterminate) rather than
(intact) or (disrupted) 8.
The TLICS score which is done by expert radiologists is implemented by giving a score to
each of the three main characteristics (Injury morphology, posterior ligamentous injury
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status, and neurological status) then added together to give a final score of five or more will
need surgical intervention, three or less will be treated conservatively, and Four score can be
treated either surgically or conservatively depending on surgeon’s predilection and other
factors like patient’s age, co-morbidities and his preference of MRI .9
In our study, we evaluated usefulness of MRI and TLICS system in decision of surgical
intervention with and without inclusion of neurological status which emphasizes the
importance of radiological investigation. Out of 35 cases 18 cases (51.4%) underwent
surgical intervention (S group) while 17 cases (48.6%) underwent conservative treatment (C
group). In S group TLICS ranged from 1-7 with median 5, in C group TLICS ranged from 13 with median 2.The TLICS score in radiology report usually done by adding the two
characteristics (Injury morphology and posterior ligamentous complex status yet regarding
neurological status, it’s included in the report only when there’s a clear evidence of
neurological insult radiologically. In our study neurological status was important for
decision making in only five patients (27.8%) out of 18 cases.
In our study TLICS system and score using MRI images accurately matched conservative
treatment in 100% of patients, all of 17 patients who was treated conservatively had (TLICS
score > 4) trended towards a high significant increase (P = 0.000) after implementation of
the TLICS system. Five (27.8%) of 18 patients underwent surgical intervention with (TLICS
score > 4) may be attributed to their neurological status which wasn’t included so TLICS
score matched surgical treatment in 66.7% of patients. After inclusion of neurological status
in TLICS score it accurately matched surgical treatment in 100% of patients, their (TLICS
score after neurological status inclusion ≥4), it was an advantage in our study to evaluate the
high significance of utilizing injury morphology and PLC injury in decision making with the
need of neurological status only in five (27.8%) of 18 patents who underwent surgical
treatment Hence, MRI and TLICS scoring achieved sensitivity 77.2%, specificity 100%,
positive predictive value 100, and negative predictive value =77.3 .
This emphasizes on the importance of TLICS score to easily detect unstable injuries that
could be missed and incorrectly managed conservatively suggesting that conservative
management of unstable injuries (TLICS > 4) would fail due to kyphotic deformity and
consequent pain.Our study matched other studies with Pizones et al (8) showed that MRI
efficiency in detection of traumatic PLC traumatic injuries with sensitivity of 91%,
specificity of 100%, and accuracy of 100%.
Our study is also in keeping with Joaquim et al (10) that included 214 patients, 148 of them
were included in (C group) (treated conservatively) with TLICS range from 1 to 7, median
equals 1 and mean equals 1.57, however 66 of them were included in (S group) (treated
surgically) the TLICS range from from 2 to 10, median equals 2 and mean of 4.14. The
TLICS matched treatment in 97.9% of conservatively treated patients.In another study by
Joaquim et al. (4) 49 patients were enrolled and treated surgically for thoracic and lumbar
spine trauma The TLICS score range from 2 to 9 average of 6.2. Forty-seven of 49 96% of
patients had a TLICS score more than 4, suggesting surgical treatment, The TLICS score
treatment recommendation matched surgical treatment in 47 of 49 patients (96%), the
TLICS score (P < 0.0001). Also, Yuksel et al. (11) in a study included 55 patients. 18 patients
of them had neurological insult and the remaining 37 patients had intact neurological status.
All the patients with neurological insult received more than 4 points according to TLICS.
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14 patients of them had incomplete spinal cord injury and all of them received more than 4
points according to TLICS (p<0.01).
This study is limited by medium number of cases and the limited clinical follow up.

Conclusion:
The TLICS classification is a recent grading scale which radiologists should use to assess
and report acute spine trauma and to help surgeons for decision making. Comprehensive
MRI report with TLICS score is what surgeons really want to know.
List of abbreviations:
TLICS: Thoracolumbar injury classification and severity score.
MRI: Magnetic resonance imaging.
PLC: Posterior ligamentous complex.
RTA: Road Traffic Accidents.
CT: Computed Tomography.
STIR: Sagittal short tau inversion recovery sequences.
T1WI: T1 weighted image sequence.
T2WI: T2 weighted image sequence.
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