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Decision-Making Process in Patients with
Thoracolumbar and Lumbar Burst Fractures
with Thoracolumbar Injury Severity and
Classification Score Less than Four
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Study Design: Cross-sectional.

Purpose: To develop a strategy to determine a sound method for decision-making based on postoperative clinical outcome satisfaction.
Overview of Literature: The ideal management of thoracolumbar and lumbar burst fractures (TLBF) without neurological compro-
mise remains controversial.

Methods: This was a prospective study. Patients with thoracolumbar injury severity and classification score (TLICS) <4 were treated
nonoperatively, with bed rest and bracing until the pain decreased sufficiently to allow mobilization. Surgery was undertaken in pa-
tients with intractable pain despite an appropriate nonoperative treatment (surgery group). The Oswestry disability index (ODI) measure
was observed at baseline and at the last follow-up. Clinically success was defined at least a 30% improvement from the baseline ODI
scores in both the conservative and surgery groups. All case records were assessed for gender, age, residual canal and angulations at
the site of the fracture in order to determine which patients benefited from surgery or conservative treatment and which did not.
Results: In all 113 patients with T11-L5, TLBFs were treated. The patients” mean age was 49.2 years. Patients successfully completed
either nonoperative (n=99) or surgical (n=14) treatment based on ODI. Clinical examinations revealed that all of the patients had intact
neurology. The mean follow-up period was 29.5 months. There was a significant difference between the two groups based on age and
residual canal. The mean QDI score significantly improved for both groups (p<0.01). According to the findings, a decision matrix was
proposed.

Conclusions: The findings confirm that TLICS <4, age, and residual canal can be used to guide the treatment of TLBF in conservative
decision-making.
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Introduction usually related to major trauma and can cause spinal cord
damage that results in neural deficits. They account for
Thoracolumbar and lumbar burst fractures (TLBF) are approximately 15% of all spinal injuries [1,2]. The ideal
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management of TLBF without neurological compromise
remains controversial [3]. There are a number of system
tools, including the thoracolumbar injury severity and
classification score (TLICS) (Table 1) and American Spinal
Injury Association (ASIA) Impairment Scale, which have
been proposed for TLBE The primary goal of the system
tools is to establish a reliable and reproducible methodol-
ogy for categorizing these injuries for the decision-making
process [4-6]. Nonoperative treatment offers many ben-
efits, including reduced costs and complications with
improved quality of life, so the accurate determination of
which patients do not require surgery is highly beneficial
[7,8]. The TLICS score can be effectively used to classify
thoracolumbar spine trauma and can predict surgical
treatment [9]. In addition, the Oswestry disability index
(ODI) is a well-known tool for measuring functionality in
patients with low back pain and has been used to measure
functionality in these patients [10]. On the other hand, in
the study of predictors of success or failure in the nonop-
erative treatment of TLBE Hitchon et al. [11] showed that
age and residual canal were significantly effective predic-
tors. However, more evidence is needed to further classify
the appropriate TLBF for nonoperative treatment to de-
crease variables that may impact the prognosis [8]. Hence,
there is a need for a consensus on the criteria to lead to the
appropriate decision-making process. This study aimed
to define a decision matrix for surgery or conservative
treatment in patients with TLBF based on TLICS <4, age,
angulation, and residual canal.

Materials and Methods

1. Patients and data collection

This is a prospective, consecutive case series. Between
June 2007 and July 2012, a sample of newly diagnosed
single level TLBF patients seen at a large teaching hospital
in Tehran, Iran, was investigated. The diagnosis of TLBF
was made using clinical symptoms, neurological examina-
tions, and imaging studies, including plain radiography,
computed tomography (CT), and magnetic resonance
imaging (MRI) of the lumbar spine. The TLICS was
evaluated [6]. The treatment plan in patients was chosen
according to the patient’s comprehensive status, includ-
ing the degree of injury or damage type, age and residual
canal, and typical imaging also was performed if needed.
There were no limitations on patient selection with re-

Table 1. The thoracolumbar injury severity and classification score
system

Variable Points

Injury morphology

Compression 1
Burst +1
Translation/rotation 3
Distraction 4

Neurological status

Intact 0

Nerve injury 2
Cord, conus medullaris

Incomplete 3

Complete 2

Cauda equina 3

Posterior ligamentous complex integrity

Intact 0
Indeterminate® 2
[njured 3

As reported by Vaccaro et al. [6].
“For patients with suggested ligamentous injury on short T1 inversion
recovery imaging or T2-weighted magnetic resonance imaging.

gard to level of TLBE, age, or other characteristics. Only
patients who had TLICS less than 4 and who were alert
and cooperative with neurological testing were included
in the study. Patients with TLBF were treated nonopera-
tively, with bed rest and bracing until the pain abated
sufficiently to allow mobilization. Compression stockings
were used for deep vein thrombosis prophylaxis during
bed rest. Due to intractable pain in some of the patients,
surgery was undertaken by two surgeons who were all
expert, board-certified members (surgery group). The
characteristics including age, gender, residual canal, an-
gulation, and body mass index were recorded. Evaluation
of the residual canal was performed according to axial CT
images. The residual canal was measured as a percentage
of the normal canal above and below the fracture [11].
Angulation was recorded between adjacent intact end-
plates from lateral plain films. Cases were excluded if the
patients had severe related injuries in other regions that
might interfere with outcome assessments. The patients
with osteoporotic fractures or with histories of previous
spine surgery were also excluded from this study.
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2. Additional measurement

The Iranian version of Oswestry disability index (ODI).
This is a measurement of functionality and contains 10
items. The possible score on the ODI ranges from 0 to 50,
summed, which is then and converted into a percentage
score. The range of possible percentage values is from 0 to
100, with higher scores indicating worse conditions. The
psychometric properties of the Iranian version of ques-
tionnaire have been well documented [12]. The ODI score
was measured at admission and at the last follow-up to
assess functionality outcomes after treatment.

3. Successful outcome measurement

Clinically, success was defined as a 30% (or more) im-
provement from the baseline ODI scores in conservative
and surgery groups [13]. The reference points for this
study were the date of the initial surgery or conservative
procedure. The primary end point for the statistical analy-
sis was a follow-up period of at least two years.

4. Statistical analysis

Descriptive statistics were used to explore the data. Differ-
ences in baseline characteristics were compared between
subjects who received surgery versus subjects who re-
ceived non-surgical treatment. Student’s ¢-tests for contin-
uous data and X’ tests for categorical data was used, while
the statistical significance level was defined as p<0.05. All
statistical analyses were performed using the PASW Sta-
tistics ver. 18 (SPSS Inc., Chicago, IL, USA). Based on the
treatment received and based on age and residual canal,
patients’ successful outcomes were cross-checked in order
to provide a road map for decision-making in the future.

5. Ethics

The Ethics Committee of Shahid Beheshti University of
Medical Sciences, Tehran, Iran, approved the study.

Results

In all, 124 patients underwent conservative treatment
initially. Of these, 14 patients (11.3%) underwent surgery.
The remaining 110 patients only underwent conservative
treatment. Of these, 11 patients dropped out of the study

or were lost during the follow-up, and the remaining 99
patients were ultimately included in the non-surgical,
conservative treatment group. The initial TLICS scores
were 2 (n=70) and 1 (n=29).

Demographic data for the patients with TLBF and their
scores on the ODI, the TLICS, and the residual canal are
shown in Table 2. The patient ages ranged from 15 to 72
years of age (mean 49.2 years of age). 43.4% were female.
The etiology of the fractures included falls in 39, motor
vehicle accidents in 31, and motorcycle accidents in 25,
lifting in 8, and sports injuries in 10. The distribution of
the 113 level of fractures were as follows: T11 in 3, T12 in
10, L1 in 45, L2 in 29, L3 in 10, L4 in 13, and L5 in 3. All
of the patients had a TLICS <4 and were initially treated
conservatively. The mean length of hospitalization after
injury was 4 (standard deviation [SD]=3) days, ranging
from 1 to 11 days. Surgery was undertaken at 3.1 (SD=2.1)
months after injury, with a range of 1-6 months. The
operative treatment of patients was short transpedicle in-
strumentation, decompression, and fusion. Patients were
followed clinically and radiographically for a minimum of
25 months (mean, 29.5 months). In nonoperative group,
angulation significantly progressed from admission to the
last follow-up (p<0.001). However, in the surgical group,
angulation on admission was not significantly improved
at the last follow-up (p<0.38) (Table 2).

Clinical examination revealed that all of the patients
had intact neurology. In 14 cases, patients were operated
on, with TLICS scores of 2 (n=11) (compression 1+burst
1=2) and 3 (n=3) due to intractable pain. They also had
vertebral body height losses of more than 50 compared to
the vertebra below.

In the 110 patients who only received conservative
treatment, there were 9 (8.1%) who did not achieve a 30%
improvement of 19.2% to 28.1% in their ODI score at
the last follow-up. These patients were satisfied with the
conservative treatment and did not require surgery and
dropped out of the study due to the failure of treatment
based on their respective ODIs.

After conservative treatment, 14 patients had a mean
ODI score less than 30% improved from 45.4 (16.4) to
39.8 (14.3); they then underwent surgery according to
their respective clinical needs. The mean ODI score im-
proved from 45.4 (SD=16.4) to 14.1 (SD=12.3) for the
group treated operatively and 42.1 (SD=15.3) to 12.4
(SD=11.1) for the group treated nonoperatively at the last
follow-up (p<0.01). In addition, there was a significant
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Tabhle 2. Baseline demographic data and health status measures based on treatment received in patients with thoracolumbar and lumbar burst

fracture (n=113)

Characteristic

Treatment received within one years

Surgery (n=14)

Non-surgery (n=99)

Age (yr) 33.4(11.4) 51.4(13.5) 0.003
Gender (female, %) 434 0.892
Body mass index (kg/m?) 27.4(4.2) 31.8(7.2) 0.604
Residual canal at site fracture (%)" 49.4(13.2) 67.4(10.8) 0.001
Admission angulations at site fracture (°)” 6.9(12.4) 5.9(9.8) 0.387
Final angulation at site fracture (°)” 96(11.2) 11.3(9.1) 0.125
Length of hospitalization for surgery (day)
Follow-up time (mo) 275(5.2) 29.8 (6.3) 0.756
Thoracolumbar injury severity and classification score 2.2(0.03) 1.7(0.01) 0.235
Oswestry disability index score”
Baseline 454 (16.4) 42.1(15.3) 0.228
At last follow-up 14.1(12.3) 12.4(11.1) 0.125

Values are presented as mean (standard deviation) or number (%).

“Residual canal, evaluation of residual canal was done according to axial computed tomography images. Residual canal was measured as a per-
centage of the normal of the canal above and below the fracture; "Angulation was recorded between adjacent intact end-plates from lateral plain
films; “The Oswestry disability index ranges from 0 to 100, with lower scores indicating less severe symptoms.

difference based on age (33.4 vs. 51.4; p<0.003) and re-
sidual canal (49.4 vs. 67.4; p<0.001) between the conser-
vative and surgically treated groups, respectively (Table 2).

No patient developed a neurologic deficit, and there
were no cases with symptoms indicative of spinal stenosis
during the follow-up. In addition, medical complications,
such as deep vein thrombosis and pulmonary embolism
were not observed in our patients.

Post-treatment satisfaction was observed based on a
30% improvement in ODI for the group treated opera-
tively and for the group treated nonoperatively. Thus, a
decision matrix was derived for choosing the treatment
method for these patients (Fig. 1).

Discussion

Our results established that in patients with TLICS <4, age
and residual canal jointly are good markers for decision-
making in TLBF patients.

The TLICS score was designed to assist in the analysis
and management of patients with TLBF [6]. This score
can help guide treatment decision-making regarding the
necessity of surgical or nonsurgical management. Patients
with a TLICS of 3 points or fewer are generally treated

[ TLICS<4 J
Y

Residual
canal

Conservative and
observe of TLBF

Further evaluation

Surgery or
Conservative
treatment

Fig. 1. The algorithm showing the decision-making process for treat-
ment selection in thoracolumbar and lumbar burst fractures. TLICS,
thoracolumbar injury severity and classification score; Residual canal,
measured as a percentage of the normal of the canal above and below
the fracture site according to axial computed tomography images;
TLBF, thoracolumbar and lumbar burst fractures.

non-surgically, depending on the type of injury. Patients
with a TLICS of 5 or more points generally require surgi-
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cal treatment. Patients with a score of 4 are treated at the
discretion of the surgeon [6]. Although, a TLICS score
less than 4 can be used to effectively guide conservative
treatment [6]. However, in this study, it was found that
patients with a TLICS of 3 or less may need surgery if they
have intractable pain or if their vertebral body height loss
is more than 50% compared to vertebra below. We think
this topic is important because it can help a spine surgeon
to make better decisions about treatment plans.

This is the first paper to measure disability in patients
with TLBF according to ODI score, TLICS <4, age, and
residual canal during a follow-up period of at least two
years. This study showed that most patients with a TLICS
<4 might be appropriate candidates for conservative
therapy. The findings also showed that patients who failed
conservative treatment and ultimately underwent surgery
had a mean age of 33.4 years, compared to 51.4 years in
the group successfully treated nonoperatively. Also, the
residual canal in the operative group was less than that of
the nonoperative group, which is line with the findings of
other researchers [11].

In the literature review by van der Roer et al. [14], the
group reported that studies did not provide a reliable an-
swer to whether operative or conservative treatment was
more effective for unstable traumatic thoracolumbar frac-
tures. Additionally, they emphasized that clinical outcome
measurements should be included as an evaluation of the
success of treatment of the thoracolumbar fractures [14].
Thus, the ODI was applied. A 30% improvement was con-
sidered a useful threshold for identifying clinically mean-
ingful improvement on the ODI in patients with low back
pain [13]. Our results show that all of patients who failed
conservative treatment and ultimately underwent surgery
did not have 30% improvement on the ODI measure. In
addition, 9/110 (8.1%) patients were successfully treated
nonoperatively but did not have a 30% improvement on
the ODI measure at the last follow-up. However, the ODIs
at the final follow-up evaluation ranged from 14 to 20
points, which suggests minimal disability [15]. At pres-
ent, we cannot explain the observed discrepancy, in this
study, we were unable to estimate cutoft values to identify
patients with successful outcomes after conservative treat-
ment for TLBF according to ODI. However, this study
showed that the ODI may be able useful with respect to
clinical outcomes in patients with TLBF and TLICS <4 at
baseline. In our opinion, a cutoff value is needed based
on ODI or other exclusive measures for the assessment of
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successful treatment in these patients.

Burst fractures without neurologic deficit and no injury
to the short T1 inversion recovery (STIR) remain a con-
troversial issue [9]. Not all stable burst fractures necessi-
tate surgical management. Wood et al. [16] found no ben-
efit to surgical over nonsurgical treatment of stable burst
fractures. Others have also established good to excellent
outcomes with the nonsurgical treatment of stable burst
fractures, and the TLICS reflects this by also recommend-
ing nonsurgical management of these injuries. There is a
lack of evidence in studies to resolve this issue and sup-
port one approach over the other [9]. In this study, surgi-
cal treatment was provided to patients with a TLICS score
of 2 and 3 due to intractable pain with decreased vertebral
body height. Patients with a TLICS scores of 3 were from
compression 1+indeterminate 2=3. Although TLICS did
specifically define a T2 signal on STIR as an indetermi-
nate fracture, indeterminate fractures were not observed
at the initial evaluation of the 3 patients. Thus, this deci-
sion matrix may help clinicians with this issue.

The decision regarding surgery versus conservative
treatment should be based on the patient’s symptoms, im-
aging findings, and the spine surgeon’s clinical judgment.
Considering the fact that a proper guideline for choosing
the treatment method for patients with TLBF based on a
decision-making tree has not been suggested, we attempt-
ed to devise such a flowchart (Fig. 1). It aids the patient
and the surgeon during the shared decision-making pro-
cess. We feel that, because of our study limitations, this al-
gorithm is still primitive and needs to be re-evaluated and
modified based on future research efforts. In addition,
many other factors from typical imaging studies should
be considered in the decision to perform surgery.

There are several principle weaknesses for this study.
First, most published studies contain heterogeneous
groups of patients, fracture patterns, levels of fractures,
number of fractures per patient, neurological statuses,
treatment approaches, and outcome tools, which are the
main reasons for the continuing controversy [17]. Thus,
there is a strong need for improved clinical research
methodology to be used to this patient population. Sec-
ond, we were unable to evaluate all medical interventions
and there is no agreement on the optimal method of non-
operative treatment. Hence, further studies investigating
such data are recommended. Third, the optimum nonop-
erative treatment cannot be determined from this study.
Fourth, the thoracolumbar classification of fractures is
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typically T10/11 to L2/3, and L4 and L5 fractures as these
are biomechanically and structurally different. Hence, this
issue should be considered in future studies. Fifth, the
question arises, what would have happened to the surgical
group if they were allowed to continue on to heal? If the
patients in that group were actually delayed healers due to
more muscle mass then they received an unnecessary sur-
gery. This is suggested by the randomized control studies
on this topic. Sixth, there were 9 patients in the study who
did not have 30% improvement of pain based on ODI and
who did not require surgery. These patients were excluded
from the study. This may result in a potential bias for the
results and undermines the study’s conclusions. Seventh,
the populations of the nonoperative (n=99) and operative
(n=14) groups is vastly different. Hence, further study is
needed. Finally, the study had a relatively short follow-
up time. Long-term clinical outcomes, and prospective,
randomized studies of nonoperative treatment of TLBF,
with standardized definitions of complications will aid in
properly defining the risk-benefit ratio of nonoperative
treatment of TLBF [18]. The findings of the present study,
though, do provide a roadmap to guide future research
relating to the decision-making process.

Conclusions

The findings confirm that for TLICS <4, age and residual
canal can be used for guiding the treatment of TLBF in
conservative decision-making.
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