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Object. The authors compared the outcome of patients with thoracolumbar burst fractures treated with and with-
out a thoracolumbosacral orthosis (TLSO).

Methods. As of June 2002, all consecutive patients satisfying the following inclusion criteria were considered
eligible for this study: 1) the presence of an AO Classification Type A3 burst fractures between T-11 and L-3, 2)
skeletal maturity and age < 60 years, 3) admission within 72 hours of injury, 4) initial kyphotic deformity < 35°,
and 5) no neurological deficit. The study was designed as a multicenter prospective randomized clinical equivalence
trial. The primary outcome measure was the score based on the Roland-Morris Disability Questionnaire assessed at 3
months postinjury. Secondary outcomes are assessed until 2 years of follow-up have been reached, and these domains
included pain, functional outcome and generic health-related quality of life, sagittal alignment, length of hospital stay,
and complications. Patients in whom no orthotic was used were encouraged to ambulate immediately following ran-
domization, maintaining “neutral spinal alignment” for 8 weeks. The patients in the TLSO group began being weaned
from the brace at 8 weeks over a 2-week period.

Results. Sixty-nine patients were followed to the primary outcome time point, and 47 were followed for up to
1 year. No significant difference was found between treatment groups for any outcome measure at any stage in the
follow-up period. There were 4 failures requiring surgical intervention, 3 in the TLSO group and 1 in the non-TLSO
group.

Conclusions. This interim analysis found equivalence between treatment with a TLSO and no orthosis for thora-
columbar AO Type A3 burst fractures. The influence of a brace on early pain control and function and on long-term
1- and 2-year outcomes remains to be determined. However, the authors contend that a thoracolumbar burst fracture,
in exclusion of an associated posterior ligamentous complex injury, is inherently a very stable injury and may not
require a brace. (DOI: 10.3171/2009.3 SPINE08312)
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mains controversial 2444930 A variety of treatment
options are available and effective, but none has
been definitively shown to be superior.* There are sev-
eral reasons for clinical equipoise in management. The

THE treatment of thoracolumbar burst fractures re-

Abbreviations used in this paper: AP = anteroposterior;
RMDQ = Roland-Morris Disability Questionnaire; TLSO = tho-
racolumbosacral orthosis; SF-36 = 36-Item Short Form Health
Survey; VAS = visual analog scale; VB = vertebral body; WCB =
Workers’ Compensation Board.
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majority revolve around retrospective research involv-
ing heterogeneous populations and difficulties in defin-
ing burst fractures and their inherent stability.*-°
Historically, conservative treatment with prolonged
bed rest and postural reduction has been the man-
agement strategy of choice.>* More recently, investi-
gators have demonstrated good results treating burst

This article contains some figures that are displayed in color
online but in black and white in the print edition.
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fractures with an orthotic and varying protocols for am-
bulation.l'2’8"0*18'22‘24’28'3"36’40’41'45'47'49 Recumbence periOdS
ranging from 3 months of bed rest to “early ambulation
as tolerated” with various types of orthoses have led to
favorable results irrespective of how restrictive were the
treatment protocols.28-1%4147 Shen and Shen* reported a
retrospective, 4-year follow-up study of 38 patients treated
with immediate ambulation. Jewett braces were used in 9
patients, and no brace therapy was used in the remain-
der. There was no difference in outcome between those
who wore a brace and those who did not. We contend
this does not suggest that a TLSO does not effectively
stabilize a thoracolumbar burst fracture, but rather that a
thoracolumbar burst fracture, in exclusion of an associ-
ated posterior ligamentous complex injury, is inherently a
very stable injury and may not require a brace at all.

In the thoracolumbar spine, orthoses reduce gross
spinal motion to varying degrees depending on their de-
sign 461316252932 OQverall, the body cast is most effective
in limiting motion in all planes of the thoracolumbar and
lumbar spine.332 The Jewett hyperextension brace is ef-
fective in limiting instability in flexion but not in rotation
or lateral bending.’>3 The custom-molded TLSO pro-
vides protection in all 3 planes.??

In theory braces provide stability to the fracture,
thereby reducing pain, maintaining alignment, facilitat-
ing hospital discharge, and providing the patient with a
good functional outcome. Braces, however, are not with-
out potential theoretical disadvantages including muscu-
lar atrophy, deconditioning, skin irritation, cost, and de-
lays in reactivation while awaiting the brace. Off-the-shelf
ready-fit braces partially eliminate this last problem.

There appears to be equipoise as to whether an ortho-
sis or no brace would be more effective in the management
of thoracolumbar burst fractures. With that in mind, we
undertook this study to compare the functional outcome
at 3 months postinjury in patients with an AO Classifica-
tion Type A3 burst fractures” treated with a TLSO or
no orthosis. The alternative hypothesis is that no differ-
ence will be proven, and therefore, this is an equivalence
trial. Secondary outcomes included pain, functional out-
come, and generic health-related quality of life for 2 years
postinjury; sagittal alignment; length of hospital stay; and
complications. We present the preliminary findings of an
ongoing multicenter study.

Methods
Study Design

We conducted a multicenter prospective randomized
clinical equivalence trial initiated at Vancouver General
Hospital, a tertiary care spine center, in June 2002. The
trial became multicenter in June of 2004 with the addi-
tion of the Calgary Health Network and London Health
Sciences Centre in July 2005. All consecutive patients
with thoracolumbar burst fractures underwent clinical
assessment and imaging (radiography, CT, and MR im-
aging) performed by a fellowship-trained spine surgeon
who determined eligibility for the study. All patients
who met the following inclusion criteria were invited
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Fic. 1. Schematics showing the classification of AO Type A VB com-
pression, Type B distraction injury, Type C rotational fractures.

to participate: 1) Type AO Type A3 burst fractures be-
tween T-11 and L-3 (Fig. 1),% 2) skeletally mature and
< 60 years of age, 3) admitted within 72 hours of injury,
4) initial kyphotic deformity < 35° and 5) neurologically
intact or with a single nerve root motor/sensory deficit.
Exclusion criteria included the following: 1) pathological
fracture, 2) open fracture, 3) associated injury significant
enough to disrupt the treatment protocol (that is, change
in weight-bearing status or an inability to wear a brace),
4) pregnancy, 5) body mass index > 40, 6) previous injury
to or surgery in the thoracolumbar region, 7) unable to
read or comprehend the outcome instruments, and 8) al-
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Outcomes in thoracolumbar burst fractures

cohol or drug abuse. Patients agreeing to participate were
given consent by the treating surgeon and randomized
using a computer-generated random number program.
The sequence was concealed from the treating surgeon
until the study site coordinator assigned the patient to a
group. Prior to randomization, patients were stratified by
study site, WCB status, and kyphosis angle < 20° or =
20°. All patients who declined participation in the study
were recorded in a rejection log and were recommended
for TLSO treatment.

Outcome Assessment

Follow-up evaluations were performed by a site-spe-
cific independent blinded evaluator at discharge, 2 and 6
weeks, 3 and 6 months, and 1 and 2 years. The primary
outcome measure was the RMDQ, which evaluates 24
items to produce a score that ranges from O (no disabil-
ity) to 24 (severe disability). The questionnaire evaluates
disability due to low-back pain and is short, simple to
administer, sensitive, and reliable.?*-3738 The primary out-
come was measured at the 3-month follow-up, the time
at which we expect significant functional recovery and
readiness to resume most normal activities.

Secondary outcomes included the SF-36, a 10-point
VAS evaluating the patient’s average subjective pain dur-
ing the previous 7 days,"#® and a VAS satisfaction score.
The SF-36 is a 36-item measure of general health, which
assesses 8 health dimensions. A physical and mental
component can be derived. The dimensions of physical
health can be computed into a Physical Component Sum-
mary score, which weighs physical function, physical role,
bodily pain, and vitality into a single score. It has been
shown to be valid when applied to the spine patient.!>-33
Overall satisfaction with treatment was assessed on a
7-point scale, using the sentence, “All things considered,
how satisfied are you with the results of your recent treat-
ment for your spine fracture?” This is a recommended
tool for assessing global satisfaction.!

Time to hospital “discharge status” represented the
number of days it took for the patient to meet all dis-
charge criteria following his/her randomization. The day
the patient was randomized represented the 1st hospital
day. Discharge criteria included a safe and independent
ambulatory status as assessed by the physiotherapist, the
ability to don the brace and perform necessary tasks of
daily living as assessed by the occupational and/or phys-
iotherapist, adequate pain control with oral analgesics,
and a satisfactory alignment on a standing AP and lat-
eral radiographs. The number of patients able to return
to work/school was recorded. All complications arising
from the fracture or treatment were recorded. The local
kyphosis angle was measured initially and at all follow-
up points using the Cobb technique.!!

Treatment Protocol

Patients were admitted to the spine unit, and all
spine-related precautions were taken. Patients in the
TLSO group were kept on bed rest until they were fit-
ted with a prefabricated TLSO (Aspen Medical Products).
The TLSO was provided at no charge to the participating
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patients. The orthosis was required to be worn at all times
except when lying flat in bed. Compliance in wearing
the brace was self-reported by the patient at all relevant
follow-up periods. While in hospital, the patient received
instruction from an occupational therapist on how to
properly don the brace and perform self-care techniques.
Under the supervision of the physiotherapist, the patient
ambulated as tolerated once the brace was fitted. We en-
forced 90° hip flexion restrictions for the first 8 weeks.
At the 8-week mark, the patient began weaning the brace
over a 2-week period.

Patients who did not receive the TLSO were encour-
aged to ambulate immediately following randomization
under the supervision of the physiotherapist. Walking tol-
erance progressed as tolerated. Truncal bending or twist-
ing and 90° hip flexion restrictions were enforced for the
first 8 weeks.

The graded functional rehabilitation program de-
signed specifically for this study was encouraged through-
out the first 3 months for both treatment arms. At centers
external to the tertiary care facility, certified physiothera-
pists administered rehabilitation. At 4 weeks, isometric
spine-stabilization exercises commenced and progressed
to isotonic exercises at 8 weeks. At 9 weeks, all patients
had occupation-specific rehabilitation incorporated into
their program. Physiotherapy was not financially sup-
ported by the study.

Sample Size and Statistical Analysis

Seventy-four patients per group are required to en-
sure an adequate power. This sample size was determined
using an o, of 0.05, an SD of 5.2 for the RDMQ,?32643 and
a clinical difference of 2.57%7 As an equivalence trial, a
B of 10% was chosen to reduce the risk of a Type II er-
ror. Additionally, because a range is recommended for the
responsiveness or minimal important change, we erred on
the low side of the range until better evidence is available.
The study protocol was approved by the ethics review
board at all participating hospitals. A data safety moni-
toring board was assigned to ensure that there were no
protocol violations. An interim analysis was performed
once 50% of participants had reached the primary out-
come to ensure that neither adverse outcomes occurred,
nor that a superior effectiveness of one therapy was dem-
onstrated. It is the interim analysis, performed in March
2007, that we present in this paper.

An unpaired, double-tailed Student t-test was used
to analyze all continuous outcome measures. Patients in
the non-TLSO group, who required the use of an ortho-
sis, crossed over to the TLSO group and were analyzed
in the TLSO group to bias against equivalence. Other-
wise, patients who dropped out or for whom treatment
was contaminated were analyzed following the principle
of “intent to treat.” Only patients who refused to continue
under observation were withdrawn from the trial. Con-
tamination included the need for surgery for mechanical
or neurological instability or a prolonged period of brace
treatment. To protect against bias, any deviation from the
treatment protocol had to be agreed upon by the treating
physician and another investigating surgeon. Mean values
are presented = SD.
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Results

Seventy-two of 86 eligible patients were recruited into
the study and have been followed to the primary outcome
time point. Thirty-six were randomized to the TLSO
treatment group and 36 to non-TLSO treatment group.
Of the 14 eligible patients not recruited for the study, 3
resided outside the country, 8 refused participation, and
3 had not given consent prior to independent ambulation.
At the Vancouver and London sites, a complete rejection
log was accurately maintained. No patient meeting the
inclusion/exclusion criteria was withheld from involve-
ment by a participating surgeon. Table 1 provides a sum-
mary of the demographic and stratification data for the 2
treatment arms. At the time of this interim analysis, the
Vancouver site had recruited 44 patients, the Calgary site
9, and the London site 19.

Three patients, 2 randomized to the non-TLSO treat-
ment group, were lost to follow-up by the primary out-
come timeframe of 3 months. By 6 months a total of 3
individuals in the non-TLSO group and 1 in the TLSO
group were lost to follow-up. Four patients required sur-
gery prior to their initial hospital discharge (average 5
days postadmission) after they had given consent and
treatment initiated. Two patients (1 from each treatment
group) developed severe radicular pain, not present when
supine, once they initiated mobilization. Retropulsed
bone—induced nerve impingement in the lateral recess
was the cause, and it required decompression to facilitate
mobilization. In 2 other cases randomized to the TLSO
treatment group, the patients had severe mechanical back
pain necessitating surgical stabilization to allow ambula-
tion. The demographic information for each of these 4
patients is listed in Table 2. At 2 weeks, 5 patients (14%)
admitted to not wearing the brace 100% of the time when
upright, and this number increased to 11 patients (31%)
at 6 weeks. On average, at 2 and 6 weeks, patients in the
TLSO treatment group wore the brace 90 and 83% of the
time when upright, respectively.

No significant difference was found in the primary
outcome. The mean RMDQ scores were 7 + 6 and 6 + 5
for the non-TLSO treatment group and TLSO treatment
group, respectively, at 3 months (o = 0.33). There was no
significant intergroup difference for any of the second-
ary outcome measures at any of the follow-up intervals,
including the RMDQ, SF-36, VAS for pain, and patient
satisfaction (Tables 3 and 4). The RMDQ demonstrated
that functional disability improved to the 6-month mark,
whereas pain and physical health continued to improve
to the 1-year point. The VAS pain score seemed to favor
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TABLE 1: Demographic data and stratification information

No. of Patients/Value (%)

Variable No Orthosis TLSO

participants present

recruited 36 36

at 6 wks 35 35

at 3 mos 34 35

at 6 mos* 27 33

at1yr* 23 24
age (yrs) 39 39
sex

female 8(22) 9 (25)

male 28 (78) 27 (75)
WCB support

no, <20° kyphosis 25 (69) 27 (75)

yes, <20° kyphosis 8 (22) 5 (14)

no, =20° kyphosis 1(3) 3(8)

yes, =20° kyphosis 2 (6) 1(3)
thoracic

T 1Q3)= 1(3)

T-12 6 (17) 5 (14)
lumbar

L1 21 (58) 16 (44)

L2 3(8) 11 (31)

L3 5 (14) 3(8)
smoker 5 (14) 7(19)

* Number of patients for which outcome was available. Those lost to
follow-up and those enrolled who have not yet reached the evaluation
time point are not included.

the TLSO treatment group without statistical significance
(o0 = 0.08) at 2 weeks and then mirrored the no-orthosis
treatment group thereafter (Table 4). By defining “mini-
mal pain” as a VAS score < 3, ~ 80% (range 76—82%) of
patients complained of minimal to no pain at 3 months and
thereafter, with no intergroup difference. Overall, patients
were equally satisfied with the treatment they received as
depicted by the high scores recorded in Table 4.

Time required to meet the discharge criteria once
randomized to a treatment was 3.4 and 3.0 days for the
non-TLSO and the TLSO treatment groups, respectively
(o = 0.92). Six patients in the non-TLSO group and 9 in
the TLSO group had yet to return to work.

TABLE 2: Summary of conservative treatment failures requiring surgery
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Admission Kyphosis Receiving
Case No. Level Angle (°) Age (yrs) Sex WCB Support  Treatment Group Op Indication
1 L1 14 30 male no no orthosis radicular leg pain
2 L1 19 19 female yes TLSO radicular leg pain
3 L2 0 59 female no TLSO mechanical back pain
4 L2 21 22 male no TLSO mechanical back pain
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Outcomes in thoracolumbar burst fractures

TABLE 3: Summary of RMDQ scores*

RMDQ Score
Follow-Up Interval  No Orthosis TLSO o Value
discharge 185 17 +5 0.31
2 wks 166 166 0.62
6 wks 12+£6 10+£5 0.19
3 mos 7+6 6+5 0.33
6 mos 5+6 3+4 0.17
1yr 5+5 3+6 0.23

* Scores are presented as the mean + SD.

The mean kyphosis at time of randomization was
11.8 = 9.5 in the non-TLSO group and 10 + 6.7 in the
TLSO group, which is not a statistically significant dif-
ference (o = 0.46). The mean kyphosis values are report-
ed in Table 5. Figures 2 and 3 show imaging studies in
2 patients with kyphosis. No difference at any follow-up
point was found between groups. However, the largest
discrepancy is seen at discharge (o = 0.10), which equal-
izes over the ensuing follow-up periods.

Discussion

Despite the large volume of literature published on
the management of thoracolumbar burst fractures, the op-
timum treatment of this injury continues to be debated.**
‘We believe that the thoracolumbar burst fracture, as de-
fined by our inclusion and exclusion criteria, is an inher-
ently stable injury and therefore can be treated by having
the patient become immediately ambulatory, as tolerated,
and does not require a TLSO to achieve a good clinical
outcome. It has been shown that there is no correlation be-
tween the duration of bed rest and degree of kyphotic pro-
gression following mobilization during conservative treat-
ment.?'*® Early mobilization is now generally accepted as
the recommended approach for these fractures.3-104041 To
our knowledge, there has been no randomized clinical
trial, and few retrospective studies, to evaluate patients
with a stable thoracolumbar burst fracture who undergo
conservative treatment with or without a TLSO. Shen and

TABLE 4: Summary of outcome scores*

Shen,* reporting on a 29 patient cohort that was treated
without an orthosis, had similar results to those obtained
with a Jewett brace. Kinoshita et al.?! found that the radio-
graphic postural reduction that occurs when an individual
is supine cannot be maintained in an orthotic devic once
the patient is mobilized, demonstrating an average col-
lapse to near-injury kyphosis. The orthosis may facilitate
earlier hospital discharge and improve initial function by
providing spinal stability and thereby controlling pain.
However, disadvantages could include truncal decondi-
tioning leading to delayed functional recovery, skin irrita-
tion, and financial cost. Our randomized clinical trial was
designed to demonstrate that no difference in functional
outcome exists between treatment with a prefabricated
TLSO and treatment without an orthosis for the “stable”
burst fracture.

Good results have been well demonstrated treating
“stable” thoracolumbar burst fractures conservative-
ly'l,2,8—10,18,22—24,28,31,36,40,41,45,47,49 These Studies haVe excluded
patients with unstable fractures using various criteria.
Biomechanical studies have identified the integrity of
the posterior column as a predictor of mechanical stabil-
ity.2034 In the literature, clinical guidelines have reflected
this, defining posterior-column compromise by a range
of radiographic parameters: kyphosis > 15-35°, loss of >
40-60% of the anterior VB height, and fracture/disloca-
tion of the posterior elements.?10:12:24.3639-41 T our study
only fractures that were classified as AO Type A3 were
included; by definition this excluded unstable posterior-
column injuries—in other words, all fractures associated
with a flexion/distraction (Type B) or rotatory fracture/
dislocation (Type C) injury pattern (Fig. 1).”” We did not
consider the severity of VB comminution or loss of VB
height in our inclusion/exclusion criteria because fracture
morphology has not been shown to predict clinical out-
come following nonoperative treatment of thoracolumbar
burst fractures.®!%3! Recognizing the percentage of ante-
rior VB collapse is frequently considered as an indirect
measure of posterior-column stability; this study relied on
the direct kyphosis measurement. Based on the reports of
Shen and Shen*' and Reid et al.3¢ who included fractures
with a kyphosis up to 35°, we excluded a burst fracture for
which = 35° of kyphosis was demonstrated on the supine
lateral radiograph. In our practice patients with unstable

SF-36 PCS Score VAS Pain Score Patient Satisfaction Score

Follow-Up No Orthosis TLSO No Orthosis TLSO No Orthosis TLSO
discharge 30 28 5.9 5.2 5.7 6.4
2 wks 25 29 48 3.7 6.1 6.4
6 wks 31 34 34 3.1 6.4 6.2
3 mos 37 39 2.8 2.6 6.4 6.3
6 mos 40 43 2.4 2.1 6.0 6.6
1yr 44 45 2.1 1.8 5.8 6.7

* The SF-36 Physical Component Summary (PCS) scores range from 0 to 70, with 50 being the average physical health of a
normal population; VAS scores range from 0 to 10, with 0 equal to no pain and 10 most severe pain; and patient satisfaction ranges

from 0 to 7, with 7 representing most satisfied.
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TABLE 5: Summary of radiographic measurements of kyphosis

Kyphotic Angle (°)

Follow-Up No Orthosis TLSO a Value
admission 11.8+£95 10+6.7 0.46
discharge 15.8+9.3 11.1£841 0.10
2 wks 15.3+9.8 13.5£6.1 0.49
6 wks 17.7 £10.4 152+75 0.38
3 mos 16.1 £ 10.0 157+6.3 0.89
6 mos 181 8.9 17.3+6.3 0.80
1yr 170+ 10.3 16.2+ 6.4 0.82

* Kyphotic values are presented as the mean =+ SD in degrees.

fractures, based on the aforementioned radiographic ex-
clusion criteria, are treated surgically. Patients with a neu-
rological deficit (spinal cord, conus medullaris, or cauda
equina injury) are also considered surgical candidates
and therefore not included in this study. Interestingly, 4
patients required surgery to facilitate mobilization de-
spite the presence of “stable” radiographic criteria; 2 due
to severe lumbar radicular pain; and 2 due to severe low-
back pain. The mean time from attempted mobilization to
surgery was 4 days (range 3-9 days). It then required on
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average another 7 days to facilitate a patient’s discharge
from the hospital. The failures in this study illustrate our
final indication for surgery, which is a failure to mobilize
with conservative treatment, whether that is due to pain
(as was the case in this study) or multiple trauma.

With regard to both our primary and secondary out-
come measures, no statistical or clinical significant dif-
ference has yet been shown between treatment with and
without the TLSO for thoracolumbar burst fractures. Our
primary outcome, the RMDAQ, is a spine-specific func-
tional outcome measure that assesses pain-related dis-
ability. Three months was selected as the period in which
most patients start to experience a significant functional
improvement, and we hypothesized that a delay in recov-
ery of 1 treatment modality compared with the other at
this point would be detected. At 3 months, patients in
both treatment arms have exhibited a clinically signifi-
cant improvement in average function, from an initially
profound disability of 18 and 17 to 7 and 6, for no-ortho-
sis and TLSO groups, respectively (Table 3). However, the
RMDQ showed further mean functional improvement by
6 months with no further improvement thereafter. This
RMDQ-documented low level of disability is consistent
with the findings of other retrospective studies that have
reviewed the conservative treatment of patients with tho-
racolumbar burst fractures.?3147

Fic. 2. Representative imaging studies in a 42-year-old woman: axial (A) and midsagittal (B) CT scans acquired at the time
of injury, and AP (C) and lateral (D) radiographs obtained at 3 months follow-up. At admission, kyphosis was 21° in the supine
position and 29° in the standing position at 3 months follow-up.
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i

Fic. 3. Representative imaging studies in a 48-year-old man: axial (A) and midsagittal (B) CT scans obtained at the time of

injury and AP (C) and lateral (D) radiographs acquired at 6 weeks follow-up. Kyphosis was 3° at 6 weeks postinjury measured

laterally in a standing position.

The 4 physical component scales of the SF-36, Physi-
cal Component Summary scores, and VAS pain scores
mirrored the improvement seen in the RMDQ scores in
the 3-month period. The mean VAS pain score was re-
duced by half the initial score at 3 months in both treat-
ment arms. Approximately 80% of patients complained
of minimal to no pain by this follow-up visit, reflecting
the findings of other case series in the literature.?8-104!
The SF-36 Physical Component Summary scores im-
proved progressively at each follow-up period. At 1 year,
the Physical Component Summary score suggested that
the mean physical health of both treatment groups is still
below the average for a healthy population, represented
by a score of 50. Interestingly, the mean 2-week VAS pain
score and the 2- and 6-week Physical Component Sum-
mary scores highlight a larger disparity between treat-
ment groups than occurred at all other follow-up points,
favoring the TLSO treatment group (not a statistically
significant difference). Although a similar finding is not
seen on the RMDAQ, it is possible that these findings may
illustrate an advantage of wearing a prefabricated TLSO
early in the treatment course in terms of pain control and
physical health. With the enrollment of more patients, it
will be important to follow this trend in our secondary
outcome measures to see if they become significantly
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different. Certainly, at 3 months and thereafter, there has
been no suggestion that a difference between treatment
groups exists in any of the study’s outcome measures.
Thus far we have not found any advantage of a prefabri-
cated TLSO in improving pain and function initially or
decreasing the time to discharge, but it will be important
to report on intervals up to the 2-year follow-up point af-
ter completed enrollment.

There was no difference in the mean kyphotic de-
formity between treatment groups at any follow-up point.
However, at discharge the difference did approach sta-
tistical significance (15.8 = 9.3° of kyphosis for the no-
treatment group and 11.1 = 8.1° of kyphosis for the TLSO
group,o.=0.10). By 3 months, the values were all butequal,
suggesting initial stabilizing influences of the TLSO. The
progression in kyphotic deformity over the first 6 weeks
is expected and comparable with case series reporting an
average progression between 3 and 7°.8:10:313640-424849 T¢
has been well documented that no correlation exists be-
tween kyphosis and clinical outcome, a point consistent
with the findings of this interim analysis.**

There were 4 failures, 3 in the TLSO group and 1 in
the non-TLSO group. All required surgical intervention.
There were no other adverse events. These preliminary
results suggest that immediately mobilizing a patient with
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an AO Type A3 burst fracture without a brace is probably
safe.

Because we are reporting the interim analysis per-
formed at the 50% recruitment mark, the sample size
is too small to provide adequate power. This is particu-
larly pertinent in light of the nonsignificant difference in
secondary outcome measures (VAS pain and Physical
Component Summary scores, as well as kyphosis) dem-
onstrated at the earlier follow-up time points. Although it
is likely that when this trial is complete we will observe
equivalence in the primary outcome measure, it is pos-
sible that, once appropriately powered, a significant find-
ing may be shown in these secondary outcome measures.
Therefore, although we do not expect a clinical difference
in final outcome between the 2 groups, the TLSO may be
shown to facilitate pain control and function during the
initial weeks of treatment. The preliminary results in the
3- and 6-month follow-up periods suggest that ultimately
abstaining from brace treatment is safe and equivalent to
brace therapy. Despite being underpowered, we believe
this study provides valuable information for physicians
treating patients who cannot undergo brace therapy for
various reasons (body habitus, comorbidities, financial
constraint, or compliance issues) as these patients now
have an alternative early mobilization treatment option.
Because there has been no randomized clinical trial to
date addressing this issue of brace/no brace treatment,
these interim results provide evidence that such patients
do not have to undergo surgery or prolonged bed rest,
with its associated morbidity and cost.

It is reasonable to suggest that maintaining compli-
ance in the TLSO treatment is influenced by the patients’
knowing they could have been randomized to the no-
brace treatment group. It is for this reason that we care-
fully monitored compliance. At 2 weeks, 86% of the pa-
tients indicated they wore the TLSO 100% of the time
when upright, which decreased to 69% at 6 weeks. On
average patients in the TLSO treatment group wore the
brace the majority of the time when upright, an average of
90% of the time at 2 weeks and 83% at 6 weeks. We be-
lieve that the compliance is indicative of the effectiveness
of the treatment as opposed to the efficacy and therefore
makes the study more generalizable.

Conclusions

This interim analysis of a multicenter prospective
randomized clinical trial has found equivalence between
treatment with a prefabricated TLSO and no orthosis in
patients with thoracolumbar AO Type A3 burst fractures.
This finding provides early support for the notion that the
thoracolumbar burst fracture, as defined by our inclusion
and exclusion criteria, is a relatively stable injury and can
be safely mobilized early with no brace. The results of
this study are preliminary and the final outcome remains
to be determined.
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