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Objective : For improving the drawbacks of previous thoracolumbar spine trauma classification, the Spine Trauma Study Group was developed new
classification, Thoracolumbar Injury Classification and Severity Score (TLICS). The simplicity of this scoring system makes it useful clinical applica-
tion. However, considering criteria of Korean Health Insurance Review and Assessment Service (HIRA), the usefulness of TLICS system is still contro-
versial in the treatment decision of thoracolumbar spine injury.

Methods : Total 100 patients, who admitted to our hospital due to acute traumatic thoracolumbar injury, were enrolled. In 45, surgical treatment
was performed and surgical treatment was decided following the criteria of HIRA in all patients. With assessing of TLICS score and Denis’s classifi-
cation, the treatment guidelines of TLICS and Denis’s classification were applied to the criteria of Korean HIRA.

Results : According to the Denis’s three-column spine system, numbers of patients with 2 or 3 column injuries were 94. Only 45 of 94 patients
(47.9%) with middle column injury fulfilled the criteria of HIRA. According to TLICS system, operation required fractures (score>4) were 31 and all
patients except one fulfilled the criteria of HIRA. Conservative treatment required fractures (score<4) were 52 and borderline fracture (score=4)
were 17.

Conclusion : The TLICS system is very useful system for decision of surgical indication in acute traumatic thoracolumbar injury. However, the deci-
sion of treatment in TLICS score 4 should be carefully considered. Furthermore, definite criteria of posterior ligamentous complex (PLC) injury may
be necessary because the differentiation of PLC injury between TLICS score 2 and 3 is very difficult.
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INTRODUCTION

The management of traumatic thoracolumbar spinal frac-
tures remains controversial. Many classification systems have
been developed to guide clinical management and strategy of
surgical treatment about thoracolumbar spinal trauma. Several
classification systems have been proposed, the most commonly
used is the Deniss classification, based on the “three-column
concept”. Recently, the Vaccaro et al.' proposed a new classi-
fication system, which is based on the three most important in-
jury characteristics : radiographic morphology of injury, integri-
ty of the posterior ligamentous complex (PLC), and neurological

status of the patient”. The Thoracolumbar Injury Classification
and Severity Score (TLICS) can guide surgical decision-making
in managing thoracolumbar spinal trauma. The simplicity of
this scoring system makes it useful clinical application.
Although reliability and validity of the TLICS system have
been suggested>*'*'?, but considering through the boundaries
of our governing disciplines, such that criteria of Korean Health
Insurance Review and Assessment Service (HIRA), the useful-
ness of TLICS system is still controversial in the treatment deci-
sion of thoracolumbar injury. It is important therefore that new
classification is reliable for both spine surgeons and govern-
mental policy to reduce treatment variability in an already con-
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troversial treatment territory. Therefore, the purpose of our
study was asses the applicability of TLICS system to criteria of
Korean HIRA in treatment decision of thoracolumbar injury.

MATERIALS AND METHODS

A retrospective review was performed to identify conserva-
tively and surgically managed patients with acute thoracolum-
bar spine trauma. All patients were treated between 2010 and
2013 in our institute. Before the consequently management, all
case descriptions were prepared, including age and gender, the
mechanism of injury, level of fracture, preoperative neurologic
status and radiographic studies consisting plane films, a comput-
ed tomography and sagittal T2 magnetic resonance images of
thoracolumbar spine. The neurologic status was classified using
the American Spinal Injury Association (ASIA) classification.
Using available radiographic studies, injuries were classified ac-
cording to both the Denis’s classification and the TLICS system
at the most severely damaged level of thoracolumbar spine.

The TLICS system is based on a numerical score for each of the
three specific categories : 1) injury morphology, 2) neurologic in-
volvement, and 3) integrity of the PLC (Table 1). Furthermore
the assigned points are calculated by summing the individual
scores and a management recommendation for nonoperative
treatment is given for injuries scoring 3 or fewer points and oper-
ative for those with 5 or more points. Injuries scoring 4 points are
intermediate and can be managed either way.

Inclusion criteria included adult patients (age>18), thoraco-
lumbar spine trauma (from T1 to L5), and complete clinical
and radiographic date. Exclusion criteria included inadequate
clinical and radiographic data, patients with pathologic frac-
tures (cancer or infection), simple transverse or spinous process
fractures, and chronic thoracolumbar spine injuries.

Our guideline for surgical treatment of patients with thoraco-
lumbar spine injuries in accordance with Korean HIRA, includ-
ed the following criteria : 1) 3 column injury, 2) burst fracture
with kyphotic angle 30°> or height loss 40%> or spinal canal
encroachment 50%>, 3) injury of PLC, 4) neurologic damage
with muscle weakness, and 5) despite appropriate conservative
treatment, severe pain occurs or neurologic symptoms with fur-
ther kyphotic change (Table 2).

Clinical and radiographic results of treatment were recorded
such as postoperative neurologic status, surgical approach, num-
ber of fixation levels and complications.

RESULTS

There were 100 patients diagnosed and treated as having tho-
racolumbar spine trauma during the study period. Patients age
ranged from 18 to 101 years (mean age of 55.9). Fifty-four pa-
tients were male and forty-six were female. Slipped down and
fall from height were the main injury mechanism of our study
(64%) followed by motor vehicle collisions (26%). Sixty-four

patients had thoracolumbar spine fracture (T11-L2), 24 tho-
racic (T1-10), and 12 in lumbar spine fracture. Fifty-one pa-
tients had vertebral body burst fractures, 41 had compression
fractures, and 8 had fracture with dislocations or subluxations.

Fifty-five patients were initially treated conservatively meth-
od and 45 were surgically treated (according to criteria of Kore-
an HIRA). All of conservatively treated patients were neurolog-
ically intact at diagnosed time and maintained their neurologic
status after nonsurgical treatment (from ASIA E to E). Fracture
classification according to the Denis classification system includ-
ed 6 patients with 1 column injury, 46 patients with 2 columns,
and 36 patients with 3 columns injuries. A statistically associa-
tion was not found using the chi-square between the surgical
criteria of Korean HIRA and middle vertebral column injury
(p=0.22) (Table 3). The TLICS score ranged from 1 to 4 in non-
surgically treated group, all of these patients management cor-
responded with the TLICS recommended guideline (TLICS
score<4) (Table 4).

In surgically treated group, all patients were operated through

Table 1. The Thoracolumbar Injury Classification and Severity Score
system*

Variable
Injury morphology

Points

Compression 1
Burst +1
Translation/rotation 3
Distraction
Neurologic status
Intact
Nerve injury
Cord, conus medullaris
Incomplete
Complete
Cauda equine
PLC integrity
Intact 0
Indeterminate 2
Injured 3

*As reported by Vaccaro et al.”. PLC : posterior ligamentous complex

Table 2. The treatment criteria of patients with thoracolumbar trauma
in Korean government based on the Health Insurance Review & Assess-
ment Service*

Approval standard of post. spinal fixation with pedicle screw system
1) 3 column injury

2) Burst fracture with kyphotic angle 30°> or height loss 40%> or
spinal canal encroachment 50%>

3) Injury of PLC
4) Neurologic damage with muscle weakness

5) Despite appropriate conservative treatment, severe pain occurs
or neurologic symptoms with further kyphotic change

*Notice at January 1, 2008. PLC : posterior ligamentous complex
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Table 3. Relationship between the criteria of Korean HIRA and the Denis classification system

Treatment N, i Stable fra.ct.ure Unstable frac.tl%re

(1 column injured) (2 or 3 columns injured)
Surgical 45 0 45
Conservative 55 6 49
Total 100 6 94

HIRA : Health Insurance Review and Assessment Service

Table 4. Relationship between the criteria of Korean HIRA and the TLICS system

No. of TLICS score Average of
Treatment .
patients 1 2 3 4 5 6 8  TLICS score
Surgical 45 - 1 - 13 12 2 9 8 5.62
Conservative 55 39 13 - 3 - - - - 1.40
Total 100 39 14 0 16 12 2 9 8 3.30

HIRA : Health Insurance Review and Assessment Service, TLICS : Thoracolumbar Injury Classification and Sever-
ity Score

e
Fig. 1. Axial CT (A), CT sagittal reconstruction (B), and MR-T2 sagittal (C) showing an T8 burst frac-
ture with lamina fracture in a patient without neurologic deficit. There was no evidence of posterior
ligamentous complex (PLC) injury on plain radiographs, CT, or MRI. As a result, this would equal a to-
tal Thoracolumbar Injury Classification and Severity Score of 2 (2 points of burst fracture, 0 point of
intact neurologic status, 0 of PLC status). We decided to perform surgery because of severe local
pain with further kyphotic change and 3 column injured. D and E : The patient underwent posterior
T6-10 instrumentation and fusion as seen on plane films. The patient noted back pain improve-
ment and no further kyphotic change after surgical intervention.

them required revision surgery for de-
bridement of infectious tissue without
elimination of instruments.

Fracture classification according to
the TLICS system, all cases had a TLICS
score of 4 or more (mean score of 5.62)
(Table 4), except 1 patient with burst
fracture without neurological deficit
(TLICS score of 2) was treated surgical
method because of progressive kyphot-
ic change with severe back pain (Fig. 1).

Radiographic study and physical ex-
amination revealed the all of these cases
a statistically significant association was
found between the surgical criteria of
Korean HIRA with intact of PLC (p<
0.05) and absence of neurological defi-
cit (p<0.05).

DISCUSSION

A classification of thoracolumbar
spine injuries is necessary in order to
develop to unify the language for un-
derstand of traumatic mechanism and
suggest treatment guideline. Several
classifications of thoracolumbar spine
injuries have been proposed based on
fracture anatomy and different stability
concepts, the most frequently used is
the Denis classification system"*. The
middle column became a most impor-
tant part of the classification of spinal
injuries according to Denis, therefore a
significant injury to the middle column
was the fundamental principle for de-
fine of instability. Denis underlined that
3 column theory is consisted by bony
and ligamentous structures, however
he did not make to further the diagno-
sis of ligamentous injuries and evaluate
about unstable fractures.

To supplement these shortcomings,
some authors to make public various hy-
potheses and classification, McAfee et

a posterior approach and a transpedicular posterolateral fixation
was performed. Two patients (4.4%) underwent an anterior de-
compression and interbody fusion with posterior fixation. Preop-
eratively, 9 (20%) were ASIA A, 2 (4.4%) were ASIA B, 2 (4.4%)
were ASIA C, 9 (20%) were ASIA D, and 23 (51.1%) were ASIA
E. Preoperatively, 8 patients improved in ASIA score, fortunately
any patient had not neurological deterioration. Complications re-
lated to surgery included 3 patients with wound infections, 1 of

al” described the instability of the burst fracture were summa-
rized as follows : 1) progressive neurologic deficit, 2) posterior el-
ement disruption, 3) kyphosis progressing 20° or more, 4) greater
than 50% of vertebral body height with facet joint subluxation,
and 5) free bony fragments within a compromised spinal canal.
According to several classifications, most surgeons agree that
neurological status, spinal stability, deformity of the injured le-
sion, degree of canal compromise, and associated general prob-
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lems are the most significant factors that need to be considered
when deciding on operative or non-operative treatment for pa-
tients with a thoracolumbar spine fracture>*'?.

Thus, in spite of a large number of classification systems ac-
counted for thoracolumbar spine injuries, there is still no classi-
fication system that has fulfilled general acknowledge and clini-
cal usefulness. Recently, the TLICS system described by Vaccaro
et al.>'¥ were created to address the shortcomings that have
frustrated these systems. The brevity of TLICS system makes it
helpful clinical utilization. Furthermore, the TLICS can be cal-
culated and patients are then divided into surgical and conser-
vative treatments.

To assemble advantages of many classifications that above-
mentioned"*”', the HIRA, organization under the Government
of the Republic of Korea proposed new surgical criteria of thora-
columbar spine injuries. This criteria conforms to the traditional
indications for surgical treatment, such as incomplete parapare-
sis, progressive neurological deficit, spinal cord compression
without neurological deficit, fracture dislocation, severe segmen-
tal kyphosis (>30°) and predominant ligamentous injuries.

Most Korean surgeons agree on absolute indications for sur-
gery and criteria of HIRA whereas indications by TLICS system
are still debatable. One of the important point raised about this
study is that to determine the presence of PLC injuries. Vaccaro
et al.”¥ has been suggested that assessment of PLC integrity can
be made from plain film, CT, and MR images. In addition, it is
typically indicated by splaying of the spinous processes, diasta-
sis of the facet joints, and facet perch or subluxation. However,
radiologic picture and physiologic findings of some cases were
indistinguishable from that of categorized as intact, indetermi-
nate, or disrupted. Therefore, we cannot deny the fact that, the
integrity of PLC was scored a little bit of subjectively. Therefore
definite criteria of PLC injury may be necessary because the dif-
ferentiation of PLC injury between TLICS score 0, 2, and 3 is
very difficult.

Another sticking point was that treatment strategy of patients
with total TLICS score of 4 was unclear. A score of 4 points re-
mains an ambiguous zone where either surgical or conservative
management may be applied according to other variables, such
as a patient’s age, comorbidities, physical status, and patient or
surgeon’s individual preference. However the TLICS system is
designed only as a guideline for surgeons and non surgeons to
help determine possible treatment options; it is not meant to be
an absolute end-all in decision-making'>'»
agement of thoracolumbar spine injuries, it is important to ap-
preciate the other various factors.

. To decide the man-

CONCLUSION

This study demonstrates the clinical application of the TLICS
system. TLICS system is easily applied and have been shown to

matched prior criteria of surgical management. TLICS system
is very useful system for decision of surgical indication in acute
traumatic thoracolumbar spine injury and may be very reason-
able in Korean HIRA system in most cases. However, there re-
main a number of problems which need to be solved, such as
the decision of treatment in TLICS score 4, it should carefully
considered. The presence of ligament damage and it is also nec-
essary to observe very closely. Furthermore the damage of PLC
damage of the PLC should be closely observed.
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